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Novel herbicides

The present invention relates to novel, herbicidally active cyclopentanedione compounds, and
derivatives thereof, to processes for their preparation, to compositions comprising those
compounds, and to their use in controlling weeds, especially in crops of useful plants, or in
inhibiting undesired plant growth.

Cyclopentanedione compounds having herbicidal action are described, for example, in WO
01/74770 and WO 96/03366.

Novel cyclopentanedione compounds, and derivatives thereof, having herbicidal and growth-

inhibiting properties have now been found.

The present invention accordingly relates to compounds of formula |

(M,

wherein

G is hydrogen or an alkali metal, alkaline earth metal, sulfonium, ammonium or a latentiating
group,

R' is methyl, ethyl, n-propyl, isopropyl, cyclopropyl, halomethyl, haloethyl, vinyl, ethynyl, halogen,
C1-Czalkoxy or C4-Chaloalkoxy,

R? R® and R* are independently of each other hydrogen, methyl, ethyl, n-propyl, isopropyl,
cyclopropyt, halomethyl, haloethyl, vinyl, ethynyl, halogen, C;-Cjalkoxy or C,-C. haloalkoxy,

R® and R'? are independently of each other hydrogen, C;-Csalkyl, C,-Cshaloalkyl, C,-Csalkyoxy,
C4-Caalkylthio, halogen or C,-Cgalkoxycarbonyl, or

R® and R" join together to form a 3-7 membered carbocyclic ring, optionally containing an
oxygen or sulfur atom, and
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R® R7, R® R?, R" and R are independently of each other hydrogen or a substituent, or R’ and
R®, or R? and R'?, together with the carbon atoms to which thay are attached form a keto, an
optionally substituted alkenyl or optionally substituted imino unit, or any two of R’, R, R® and R"®
together form a 3-8 membered carbocyclic ring optionally containing a heteroatom selected from
O, S or N and optionally substituted, or R” and R’ together form a bond.

In the substituent definitions of the compounds of the formula |, each alkyl moiety either alone or
as part of a larger group (such as alkoxy, alkylthio, alkoxycarbonyl, alkylcarbonyl,
alkylaminocarbonyl, dialkylaminocarbonyl) is a straight or branched chain and is, for example,
methyl, ethyl, n-propyl, n-butyl, n-pentyl, n-hexyl, isopropyl, n-butyl, sec-butyl, isobutyl, tert-butyl
or neopentyl. The alkyl groups are suitably C,-C; alky! groups, but are preferably C,-C, alkyl or
C,-C; alkyl groups, and, more preferably, C,-Caalkyl groups.

When present, the optional substituents on an alkyl moiety (alone or as part of a larger group
such as alkoxy, alkoxycarbonyl, alkyicarbonyl, alkylaminocarbonyl, dialkylaminocarbonyl) include
one or more of halogen, nitro, cyano, C:.; cycloalkyl (itself optionally substituted with C,.¢ alkyl or
halogen), Csy cycloalkenyi (itself optionally substituted with C,_¢ alkyl or halogen), hydroxy, Ci.1o
alkoxy, Cy.1» alkoxy(C,.1p)alkoxy, tri{C,.s)alkylsilyl(Cs)alkoxy, Cy.¢ alkoxycarbonyl(C4.io)alkoxy,
C1.10 haloalkoxy, aryl{C,.;)-alkoxy (where the aryl group is optionally substituted), C.;
cycloalkyloxy (where the cycloaikyl group is optionally substituted with C,.g alkyl or halogen), C..
10 alkenyloxy, Ca.1¢ alkynyloxy, mercapto, C.4g alkylthio, Cy.,¢ haloalkylthio, aryl(C,.s)alkylthio
(where the aryl group is optionally substituted), C, ; cycloalkylthio (where the cycloalkyl group is
optionally substituted with C,. alkyl or halogen), tri{C4.s)alkylsilyl(Cz)alkylthio, aryithio (where
the aryl group is optionally substituted), C, alkylsulfonyl, C,.¢ haloalkylsuifonyl, C,_; alkylsulfinyl,
C..¢ haloalkylsulfinyl, arylsulfonyl (where the aryl group may be optionally substituted), tri(C,.
s)alkylsilyl, aryldi(C,_)alkylsily!, (C4)alkyldiaryisilyl, triaryisilyl, aryl{(C;.;)alkylthio(C.)alkyl,
aryloxy(C1.s)alkyl, formyl, Cy.4, alkylcarbonyl, HO.C, C,.45 alkoxycarhonyl, aminocarbonyl, Cy.;
alkylaminocarbonyl, di(C,.; alkyl)aminocarbonyl, N-(C_» alkyl)-N-(C_3 alkoxy)aminocarbonyl, Cy_¢
alkylcarbonyloxy, arylcarbonyloxy (where the aryl group is optionally substituted),
di(C,.¢)alkylaminocarbonyloxy, C,zalkyliminooxy, C; alkenyloxyimino, aryloxyimino, aryl (itself
optionally substituted), heteroaryl (itself optionally substituted), heterocyclyl (itself optionally
substituted with C,.¢ alkyl or halogen), aryloxy (where the aryl group is optionally substituted),
heteroaryloxy, (where the heteroaryl group is optionally substituled), heterocyclyloxy (where the
heterocyclyl group is optionally substituted with C,_; alkyl or halogen), amino, C,_; alkylamino,
di(Cy.g)alkylamino, C4¢ alkylcarbonylamino, N-(C.s)alkylcarbonyl-N-(C.:)alkylamino, C..q
alkenylcarbonyl, C..s alkynylcarbonyl, C; . alkenyloxycarbonyl, C..; alkynyloxycarbonyl,
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aryloxycarbonyl (where the aryl group is optionally substituted) and arylcarbonyl (where the aryl
group is optionally substituted).

Alkenyl and alkynyl moieties can be in the form of straight or branched chains, and the alkenyl
moieties, where appropriate, can be of either the (E)- or (Z)-configuration. Examples are vinyl,
allyl and propargyl. Alkenyl and alkynyl moieties can contain one or more double and/or triple
bonds in any combination. It is understood, that allenyl and alkylinylalkenyl are included in these
terms. It is to be understood that the alkenyl units formed by R’ together with R® are directly
attached to the bridged cyclohexane ring by a double bond.

When present, the optional substituents on alkenyl or alkynyl include those optional substituents
given above for an alkyl moiety.

Halogen is fluorine, chlorine, bromine or iodine.

Haloalkyl groups are alkyl groups which are substituted with one or more of the same or different
halogen atoms and are, for example, CF3, CF.Cl, CFaH, CClaH, FCH,, CICH,, BrCH,, CH2CHF,
(CH3)2CF, CFgCH: or CHF:CH:.

In the context of the present specification the term "aryl” refers to ring systems which may be
mono-, bi- or tricyclic. Examples of such rings include phenyl, naphthyl, anthracenyl, indenyl or
" phenanthrenyl. A preferred aryl group is phenyl. ' 4

The term “heteroaryl” preferably refers to an aromatic ring system containing at least one
heteroatom and consisting either of a single ring or of two or more fused rings. Preferably, single
rings will contain up to three and bicyclic systems up to four heteroatoms which will preferably be
chosen from nitrogen, oxygen and sulphur. Examples of such groups include furyl, thienyl,
pyrrolyl, pyrazolyl, imidazolyl, 1,2,3-triazolyl, 1,2,4-triazolyl, oxazolyl, isoxazolyl, thiazolyl,
isothiazolyl, 1,2,4-oxadiazolyl, 1,3,4-oxadiazolyl, 1,2,5-oxadiazolyl, 1,2,3-thiadiazolyl,
1,2,4-thiadiazolyl, 1,3,4-thiadiazolyl, 1,2,5-thiadiazolyl, pyridyl, pyrimidiny!, pyridazinyl, pyrazinyl,
1,2,3-triazinyl, 1,2,4-triazinyl, 1,3,5-triazinyl, benzofuryl, benzisofury!, benzothienyl,
benzisothienyl, indolyl, isoindolyl, indazolyl, benzothiazolyl, benzisothiazolyl, benzoxazolyl,
benzisoxazolyl, benzimidazolyl, 2,1,3-benzoxadiazole, quinolinyl, isoquinolinyl, cinnolinyl,
phthalazinyl, quinazolinyl, quinoxalinyl, naphthyridiny!l, benzotriazinyl, purinyl, pteridinyl and
indolizinyl.

Preferred examples of heteroaromatic radicals include pyridyl, pyrimidinyl, triazinyl, thienyl, furyl,
oxazolyl, isoxazolyl, 2,1,3-benzoxadiazolyl and thiazolyl.
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Another group of preferred heteroaryls comprises furyl, thienyl, pyrazolyl, 1,2,3-triazolyl,
1,2,4-triazolyl, pyridyl, pyrimidinyl, pyridazinyl, pyrazinyl, quinolinyl, isoquinolinyl, cinnolinyl,
quinazoliny! or quinoxalinyl.

The term “heterocyclyl” preferably refers to a non-aromatic preferably monocyclic or bicyclic ring
systems containing up to 7 atoms including one or more (preferably one or two) heteroatoms
selected from O, S and N. Examples of such rings include 1,3-dioxolane, oxetane,
tetrahydrofuran, morpholine, thiomorpholin and piperazine. When present, the optional
substituents on heterocyclyl include C,.¢ alkyl and C,.; haloalkyl as well as those optional

substituents given above for an alkyl moiety.

Cycloalkyl includes preferably cyclopropyl, cyclobutyl, cyclopentyl and cyclohexyl. Cycloalkylatkyl
is preferentially cyclopropylmethyl. Cycloalkenyl includes preferably cyclopentenyl and
cyclohexenyl. When present, the optional substituents on cycloalkyl or cycloalkenyl include Cy.3
alkyl as well as those optional substituents given above for an alkyl moiety.

Carbocyclic rings such as those formed by R’ to gether with R® include aryl, cycloalkyl or
carbocyclic groups, and cycloalkenyl groups.

When present, the optional substituents on ary!, heteroaryl and carbocycles are preferably

" selected inde'pendently,'frbm halogen, nitro, cyano, rhodano, isothiocyanato, C, alkyl, Ci¢
haloalkyl, C,.¢ alkoxy-(C.;)alkyl, Ca.; alkenyl, C..: haloalkenyl, C-.; alkynyi, C+_; cycloalkyl (itself
optionally substituted with C,.¢ alkyl or halogen), Cs.; cycloatkenyl (itself optionally substituted
with Cy¢ alkyl or halogen), hydroxy, Cy.1 alkoxy, Ci.1g alkoxy(C.1g)alkoxy,
tri(C,)alkylsilyl(C.g)alkoxy, Cy.4 alkoxycarbonyl(C;.ip)alkoxy, Cy.4 haloalkoxy, aryl(C,.s)alkoxy
(where the aryl group is optionally substituted with halogen or Cy.¢ alkyl), C37 cycloalkyloxy
(where the cycloalkyl group is optionally substituted with C,. alkyl or halogen), C,.qo alkenyloxy,
Cs.10 alkynyloxy, mercapto, Ci.4o alkylthio, C,.4p haloalkylthio, aryl(C_)alkyithio, C;.;
cycloalkyithio (where the cycloaikyl group is optionally substituted with C4_5 alkyl or halogen),
tri(C.4)-alkylsilyl(C,.¢)alkylthio, aryithio, C, alkylsulfonyl, C,_; haloalkylsuifonyl, C,.; alkylsulfinyl,
C,.¢ haloalkylsulfinyl, arylsulfonyl, tri(C4.s)alkylsilyl, aryldi(C4.4)-alkylsilyl, (Ci-s)alkyldiarylsilyl,
triarylsilyl, C4.1o alkylcarbonyl, HO.C, C,.1o alkoxycarbonyl, aminocarbonyt, Cy.6
alkylaminocarbonyl, di(C,.; alkyl)-aminocarbonyl, N-(C,_; alkyl)-N-(C,.; alkoxy)aminocarbonyl, C,.
¢ alkylcarbonyloxy, arylcarbonyloxy, di(C,.¢)alkylamino-carbonyloxy, ary! (itself optionally
substituted with C, alkyl or halogen), heteroaryl (itself optionally substituted with C_; alkyl or
halogen), heterocyclyl (itself optionally substituted with Cy alkyl or halogen), aryloxy (where the
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aryl group is optionally substituted with C1.¢ alkyl or halogen), heteroaryloxy (where the heteroaryl
group is optionally substituted with C, alkyl or halogen), heterocyclyloxy (where the heterocycly!
group is optionally substituted with Cy_; alkyl or halogen), amino, Cq. alkylamino, di(C..
s)alkylamino, Cy.¢ alkylcarbonylamino, N-(C,.¢)alkylcarbonyl-N-(C1.5)alkylamino, arylcarbonyl,
(where the aryl group is itself optionally substituted with halogen or C,.¢ alkyl) or two adjacent
positions on an aryl or heteroaryl system may be cyclised to form a 5, 6 or 7 membered
carbocyclic or heterocyclic ring, itself optionally substituted with halogen or Cy.¢ alkyl. Further
substituents for aryl or heteroaryl include arylcarbonylamino (where the aryl group is substituted
by C1.; alkyl or halogen), (C.c)alkoxycarbonylamino (C,.c)alkoxycarbonyl-N-(C.s)alkylamino,
aryloxycarbonylamino (where the aryl group is substituted by C alkyl or halogen),
aryloxycarbonyl-N-(C,.s)alkylamino, (where the aryl group is substituted by C,.; alkyl or halogen),
arylsulphonylamino (where the aryi group is substituted by C.¢ alkyl or halogen),
arylsulphonyl-N-(C_g)alkylamino (where the aryl group is substituted by Cy.¢ alkyl or halogen),
aryl-N-(C.)alkylamino (where the aryl group is substituted by C..¢ alkyl or halogen), arylamino
(where the aryl group is substituted by C,_ alkyl or halogen), heteroaryl amino (where the
heteroaryl group is substituted by C,. alkyl or halogen), heterocyclylamino (where the
heterocyclyl group is substituted by C,.¢ alkyl or halogen), aminocarbonylamino, C.¢
alkylaminocarbonylamino, di(C.g)alkylaminocarbonylamino, arylaminocarbonylamino where the
aryl group is substituted by C, alkyl or halogen), aryl-N-(C,.c)alkylamino-carbonylamino where
the aryl group is substituted by C..; alkyl or halogen), C. alkylaminocarbonyl-N-(C,_.g)alkylamino,
" i(Cy)alkylaminocarbonyl-N-(C:.)alkylamino, arylaminacarbonyl-N-(Cy.¢)alkylamino where the
aryl group is substituted by C,; alkyl or halogen) and aryl-N-(C.¢)alkylaminocarbonyl-N-(C+.
g)alkylamino where the aryl group is substituted by C.¢ alkyl or halogen).

For substituted heterocyclyl groups it is preferred that one or more substituents are
independently selected from halogen, C.; alkyl, C,.; haloalkyl, C,.; alkoxy, C,.: haloalkoxy, Ci.
atkylthio, C.s alkylsulfinyl, Cy alkylsulfonyl, nitro and cyano. It is to be understood that
dialkylamino substituents include those where the dialkyl groups together with the N atom to
which they are attached form a five, six or seven-membered heterocyclic ring which may contain
one or two further heteroatoms selected from O, N or S and which is optionally substituted by
one or two independently selected (C.g)alkyl groups. When heterocyclic rings are formed by
joining two groups on an N atom, the resulting rings are suitably pyrrolidine, piperidine,
thiomorpholine and morpholine each of which may be substituted by one or two independently
selected (C,.) alkyl groups.
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It should be understood that the term “substituent” in the definitions of R® to R'' comprises
preferably all substitutents given above for “aryl”, “heteroaryl” and “heterocyclyl”.

The invention relates also to the salts which the compounds of formula | are able to form with
amines, alkali metal and alkaline earth metal bases or quaternary ammonium bases.

Among the alkali metal and alkaline earth metal hydroxides as salt formers, special mention
should be made of the hydroxides of lithium, sodium, potassium, magnesium and calcium, but
especially the hydroxides of sodium and potassium. The compounds of formuia | according to the
invention also include hydrates which may be formed during the salt formation.

Examples of amines suitable for ammonium salt formation include ammonia as well as primary,
secondary and tertiary C-C,zalkylamines, C,-C;hydroxyalkylamines and C:-C.-
alkoxyalkylamines, for example methylamine, ethylamine, n-propylamine, isopropylamine, the
four butylamine isomers, n-amylamine, isoamylamine, hexylamine, heptylamine, octylamine,
nonylamine, decylamine, pentadecylamine, hexadecylamine, heptadecylamine, octadecylamine,
methylethylamine, methylisopropylamine, methylhexylamine, methyinonylamine,
methylpentadecylamine, methyloctadecylamine, ethylbutylamine, ethylheptylamine,
ethyloctylamine, hexylheptylamine, hexyloctylamine, dimethylamine, diethylamine, di-n-
propylamine, diisopropylamine, di-n-butylamine, di-n-amylamine, diisoamylamine, dihexylamine,
diheptylamine, dioctylamine, ethanolamine, n-propanolamine, isopropanolamine, N,N-
diethanolamine, N-ethylpropanolamine, N-butylethénolamine, allylamine, n-but-2-enylamine, n-
pent-2-enylamine, 2,3-dimethylbut-2-enylamine, dibut-2-enylamine, n-hex-2-enylamine,
propylenediamine, trimethylamine, triethylamine, tri-n-propylamine, triisopropylamine, tri-n-
butylamine, triisobutylamine, tri-sec-butylamine, tri-n-amylamine, methoxyethylamine and
ethoxyethylamine; heterocyclic amines, for example pyridine, quinoline, isoquinoline, morpholine,
piperidine, pyrrolidine, indoline, quinuclidine and azepine; primary arylamines, for example
anilines, methoxyanilines, ethoxyanilines, o-, m- and p-toluidines, phenylenediamines,
benzidines, naphthylamines and o-, m- and p-chloroanilines; but especially triethylamine,
isopropylamine and diisopropylamine.

Preferred quaternary ammonium bases suitable for salt formation correspond, for example, to the
formula [N(R, R, R: Rg)]JOH wherein R,, Ry, R and Ry are each independently of the others
Ci-Caalkyl. Further suitable tetraalkylammonium bases with other anions can be obtained, for
example, by anion exchange reactions.
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The latentiating groups G are selected to allow its removal by one or a combination of
biochemical, chemical or physical processes to afford compounds of formula | where G is H
before, during or following application to the treated area or plants. Examples of these processes
include enzymatic cleavage, chemical hydrolysis and photoloysis. Compounds bearing such
groups G may offer certain advantages, such as improved penetration of the cuticula of the
plants treated, increased tolerance of crops, improved compatibility or stability in formulated
mixtures containing other herbicides, herbicide safeners, plant growth regulators, fungicides or

insecticides, or reduced leaching in soils.

Preferably, in the compounds of the formula 1, R® and R are independently of each other
hydrogen, halogen, formyl, cyano or nitro or

R® and R" are independently of each other C,-Calkyi, C--C.alkenyl, C»-Cgalkynyl, C4-C;alkoxy,
Cs-C; cycloalkyl, C;-C- cycloalkenyl, phenyl, heteroaryl or a 3-7 membered heterocyclyl, where
all these substituents are optionally substituted, or

R® and R'! are independently of each other a group COR'®, CO,R" or CONR'R", CR''=NOR"®,
CR"=NNR™R¥, NHR™, NR*R™ or OR™ wherein

R™ is C,-Cgalkyl, C2-Csalkenyl, C.-Cealkynyl, C3-C; cycloalkyl, C;-Cicycloalkenyl, phenyl,
heteroaryl or a 3-7 membered heterocyclyl, where all these substituents are optionally
substituted,

R is hydrogen, C;-Csalkyl, C;-C.alkenyl, Ca-Cealkynyl, C2-Cy cycloalkyl, Cs-C;eycloalkenyl,
pheny!, heteroaryl or is 3-7 membered heterocyclyl, where all these substituents are optionally
substituted,

R'® is hydrogen, C-Cealkyl, C;-Cgalkenyl, C3-Cialkynyl, C;-Czalkoxy, C,-Cshaloalkoxy, Cx-C;
cycloalkyl, Cs-Crcycloalkenyl, phenyl, heteroaryl or a 3-7 membered heterocyclyl, where all these
substituents are optionally substituted,

R is hydrogen, C,-C.alkyl, Cs-C:alkenyi, Ca-Cialkynyl, C;-Cgalkoxy, C-Cehaloalkoxy, C;-C;
cycloalkyl, Cs-Cycycloalkenyl, Cq-Cealkylsulfonyl, phenylsulfonyl, heteroarylsuifonyl, amino, C,-
Cealkylamino, diC,-Cgalkylamino, phenyl, heteroaryl or a 3-7 membered heterocyclyl, where all
these substituents are optionally substituted, or

R'® and R'® may be joined to form an optionally substituted 3-7 membered ring, optionally
containing an oxygen, sulfur or nitrogen atom,

R" and R'® are independently of each other hydrogen, C;-Csalkyl or Cz-Cecycloalkyl,

R'® R* and R?' are independently of each other hydrogen, C,-Cgalkyl, Cs-Cealkenyl, Cs-
Csalkynyl, C5-C5 cycloalkyl, Ci-Cealkylcarbonyl, C1-Cialkoxycarbonyl, Cs-Csalkylithiocarbonyl,
aminocarbonyi, C-C¢alkylaminocarbonyl, diC,-Czalkylaminocarbonyl, phenyl or heteroaryl,
where all these substituents are optionally substituted,

13



1Y

WO 2009/012005 PCT/EP2008/006467

-8-

R is C;-Cealkylcarbonyl, C4-Csalkoxycarbonyl, C4-Cealkylthiocarbonyl, Cy-
Cgalkylaminocarbonyl, diC+-Cealkylaminocarbonyl, C4-Cgalkylsulfonyl, phenylcarbonyl,
phenoxycarbonyl, phenylaminocarbonyl, phenyithiocarbonyl, phenylsulfonyl, heteroarylcarbonyl,
heteroaryloxycarbonyl, heteroarylaminocarbonyl, heteroarylithiocarbonyl or heteroarylsulfonyl,
where all these substituents are optionally substituted,
R is C,-Cgalkyl, C3-Csalkenyl, C:-Cialkynyl, C5-C: cycloalkyl, C,-Cgalkylcarbonyl, Cy-
Cealkoxycarbonyl, C4-Cgalkylthiocarbonyl, C,-Cealkylaminocarbonyl, diC;-Cealkylaminocarbonyl,
C,-Cgalkylsulfonyl, phenyl or heteroaryl, where all these substituents are optionally substituted, or
R? and R%* may be joined to form an optionally substituted 3-7 membered ring, optionally
containing an oxygen, sulfur or nitrogen atom, where all these substituents are optionally
substituted, and
R is Ci-Cgalkenyl, C5-Cialkynyl, Ca-C; cycloalkyl, C,-Csalkylcarbonyl, C4-Cealkoxycarbonyl, C;-
Cgalkylthiocarbonyl, aminocarbonyl, C,-Cgalkylaminocarbonyl, diC4-Cgalkylaminocarbonyl, tri(C,-
Cgalkyh)silyl, phenyl or heteroaryl, where all these substituents are optionally substituted.
More preferably, R® and R are independently of each other hydrogen, halogen, cyano,
optionally substituted C;-Cgalkyl or a group COR'®, CO.R"*or CONR'*R", CR'"=NOR*® or
CR"=NNR*R*, wherein
R, R"™, R" and R are C,-Cealkyl,
R' and R"® are hydrogen or C;-C alkyl,
R' is Cy-C; alkyl, and o
"R and R?" are independently of each other hydrogen or C4-Calkyl.
In particular, R® and R"' are independently of each other hydrogen, methyl or methyl substituted
by C,-Csalkoxy.

Preferably, R, R?, R® and R'” are independently of each other hydrogen, halogen, hydroxyl,
formyl, amino, cyano or nitro, or

R’, R® R® and R are independently of each other C,-Ccalkyl, C-Cialkenyl, C;-Cgalkynyl, C;-
Csalkoxy, C,-CsalkoxyC;-C:alkyl, C4-Cialkylthio, C4-Cgalkylsulfinyl, C4-Cgalkylsulfonyl, C;-
CgalkylthioC,-Cgalkyl, C4-CialkylsulfinylC,-Cgalkyl, C-CgalkylsulfonylC,-Cgalkyl,Ca-C; cycloatky!,
C4-C:cycloalkenyl, tri(C+-Cegalkyl)silyl, aryl, heteroaryl or a 3-7 membered heterocyclyl, where all
these substituents are optionally substituted, or

R, R® R® and R are independently of each other a group COR", CO.R' or CONR'*R'®,
CR'=NOR' CR"=NNR™R", NR™R™ or OR™, wherein

R' is C,-Cgalkyl, C-Cgalkenyl, Co-Cgalkynyl, C3-C; cycloatkyl, Cs-C,cycloalkenyl, phenyl,
heteroaryl or a 3-7 membered heterocyclyl, where all these substituents are optionally
substituted,
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R'" is hydrogen, C,-Cgalkyl, Cs-Cialkenyl, C5-Cgalkynyl, C5-C; cycloalkyl, Cs-C:cycloalkenyl,
phenyl, heteroaryl or is 3-7 membered heterocyclyl, where all these substituents are optionally
substituted,

R"is hydrogen, C,-Cealkyl, C5-Cgalkenyl, Cs-Csalkynyl, Cy-Ccalkoxy, C-Cehaloalkoxy, C:-Cs;
cycloalkyl, Cs-CycycloalkenYI, phenyl, heteroaryl or a 3-7 membered heterocyclyl, where all these
substituents are optionally substituted,

R is hydrogen, C,-Cgalkyl, Cs-Csalkenyl, C.-Cgalkynyl, Cy-Cgalkoxy, C,-Cghaloalkoxy, C3-C;
cycloalkyl, Cs-C;cycloalkenyl, C-Cgalkylsulfonyl, amino, C;-Cealkylamino, diC,-Cealkylamino,
phenyl, heteroaryl or a 3-7 membered heterocyclyl, where all these substituents are optionally
substituted, or

R' and R® may be joined to form an optionally substituted 3-7 membered ring, optionally
containing an oxygen, sulfur or nitrogen atom,

R' and R'® are independently of each other hydrogen, C4-Csalkyl or Cs-Cecycloalkyl,

R R™ and R* are independently of each other hydrogen, C;-Cgalkyl, C3-Cgalkenyl, Cs-
Cealkynyl, C3-C; cycloalkyl, C;-Cgalkylcarbonyl, C,-Cealkoxycarbonyl, C-Csalkyithiocarbonyl, C,-
Cealkylaminocarbonyl, diC,-Cgalkylaminocarbonyl, phenyl or heteroaryl, where all these .
substituents are optionally substituted,

R* and R™ are independently of each other C,-Calkyl, C;-C:alkenyl, C5-Cgalkynyl, C5-C:
cycloalkyl, C4-Cgalkylcarbonyl, C,-Cealkoxycarbonyl, C4-Cgalkylthiocarbonyl, C4-
Csalkylaminocarbonyl, diC1-Cgal_kylami.nocarbon_yl, C1-Cialkylsulfonyl, phenyl or heteroaryl or

" R% and R® may be joiﬁed to form an optionally substituted 3-7 membered ring, optionally
containing an oxygen, sulfur or nitrogen atom, where all these substituents are optionally
substituted, and

R*is C;-Cialkyl, C,-Cralkenyl, C3-Cialkynyl, C2-C; cycloalkyl, C4-Cgalkylcarbonyl, C,-
Cgalkoxycarbonyl, C-Cgalkylthiocarbonyl, C,-Cealkylaminocarbonyl, diC4-Cgalkylaminocarbonyi,
C4-Cialkylsulfonyl, tri(C4-Cgalkyl)silyl, pheny} or heteroaryl, where all these substituents are
optionally substituted.

More preferably, R”, R®, R® and R'® are hydrogen.

Itis also preferred that one of R’, R®, R® and R is methyl or ethyl.

Itis also preferred that one of R”, R®, R% and R’ is an optinally substituted ary! or heteroaryl and
more preferably optionally substituted phenyl, naphthyl, furyl, thienyl, pyrazolyl, 1,2,3-triazolyl,
1,2 4-triazolyl, pyridyl, pyrimidinyl, pyridazinyl, pyrazinyi, quinolinyl, isoquinolinyl, cinnolinyl,
quinazolinyl or quinoxalinyl.

In particular, one of R”, R®, R® and R is pyridy| or pyridyl substituted by trifluoromethy or
halogen. v
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It is also preferred that R” and R'® form a bond.

Preferably, R”, R%, R? and R’ are independently of each other hydrogen, cyano, C-Cealkyl, Ca-
Cealkenyl, C,-Csalkoxy, Cy-CsalkoxyCy-Cialkyl, Cy-CgalkyithioC;-Csalkyl, C+-CealkylsulfinylC;-
Csalkyl, Cy-CealkylsulfonylC,-Cgalkyl, 3-7 membered heterocyclyl, optionally substituted phenyl or
optionally substituted heteroaryl, or CR'=NOR'®, wherein

R" is hydrogen or C,-C; alkyl and

R'® is C,-C3 alkyl.

In another group of preferred compounds of the formula |, R” and R®, or R? and R, together
form a unit =0, or form a unit =CR**R%, or form a unit =NR%, or any two of R’, R®, R? and R'"?
form a 3-8 membered ring, optionally containing a heteroatom selected from O, S or N and
optionally substituted by C,-Csalkyl, C-Caalkoxy, C,-Caalkyithio, C4-Caalkylsulfinyl, Cy-
Calkylsulfonyl, C,-Cshaloalkyl, halogen, phenyl, pheny! substituted by C;-Cialkyl, C4-
Cshaloalkyl, C;-Cialkoxy, C4-Cshaloalkoxy, Cy-Cualkylthio, C4-Cialkylsulfinyl, C4-Caalkylsulfonyl,
C,-Csalkylcarbonyl, C,-Cialkoxycarbonyl, aminocarbonyl, C;-Cealkylaminocarbonyl, diC;-
Csalkylaminocarbonyl, halogen, cyano or by nitro, heteroaryl or heteroaryl substituted by C,-
Csalkyl, C4-Cshaloalkyl, C4-Calkoxy, C4-Cshaloalkoxy, Cy-C.alkylthio, C4-Calkylsulfinyl, Cs-
Caalkylsulfonyl, C4-C.alkylcarbonyl, halogen, cyano or by nitro, wherein

R%and R? are independently of each other hydrogen, halogen, cyano or nitro, or

R** and R* are independently of each other C-Cealkyl, C:-Cealkoxy, C-Caalkylamino, diC;-

| Csalkylamino, Cy-Cgalkylcarbonyl, C;-Czalkoxycarbonyl, Cy-Cealkylaminocarbonyl, diC-
Cgalkylaminocarbonyl, N-phenyl-N-C;-Cgalkylaminocarbonyl, N-phenylC,-Cealkyl-N-C-
Cealkylaminocarbonyl!, N-heteroaryl-N-C-Cgalkylaminocarbonyl, N-heteroarylC,-Cgalkyl-N-C;-
Cgalkylaminocarbonyl, phenyl, heteroaryl, C,-Cscycloalkyl or 3-7 membered heterocyclyl, where
all these substituents are optionally substituted, or

R%®and R?® may be joined together to form a 5-8 membered ring optionally containing a
heteroatom selected from O, S or N and optionally substituted by C,-Czalky! or C,-C.alkoxy,

R? is nitro or cyano, or

R¥ is C4-C.alkylamino, diC,-Csalkylamino, C,-C:alkoxy, Cs-Cialkenyloxy, Ca-Cealkynyloxy,
phenoxy, phenylamino, N-phenyl-N-C,-Csalkylamino, N-phenylC,-Cgalkyl-N-C4-Cgalkylamino
heteroaryloxy, heteroarylamino, N-heteroaryl-N-C,-Cgalkylamino or N-heteroarylC,-Cealkyl-N-C+-
Csalkylamino, where all these substituents are optionally substituted,

where, more preferably, R” and R®, or R? and R'’, together form a unit =O or =NR¥,

wherein R? is C,.;alkoxy or C.-C; alkenyloxy.
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More preferably, R’, R®, R? and R'® are independently of each other hydrogen, cyano, C,-Cgalkyl,
C,-Csalkenyl, C,-Csalkoxy, C4-CgalkoxyC,-Cealkyl, 3-7 membered heterocyclyl, optionally
substituted pheny!l or optionally substituted heteroaryl.

in particular, R”, R®, R? and R are independently of each other hydrogen, methyl, ethyl or
optionally substituted phenyl.

In particular, one of R’, R®, R% and R is optionally substituted heteroaryl, preferably optionally
substituted furyl, thienyl, pyrazolyl, 1,2,3-triazolyl, 1,2,4-triazolyl, pyridyl, pyrimidinyl, pyridazihyl,
pyrazinyl, quinolinyl, isoquinolinyl, cinnolinyl, quinazolinyl or quinoxalinyl,

and more preferably pyridyl substituted once or twice by trifluoromethyl or halogen.

In another group of preferred compounds of the formula |, R*, R? and R* are methyl and R® is

hydrogen.

In another group of preferred compounds of the formula I, R', R? and R* are methyl and R® is
hydrogen, and

R’ R® R® and R are independently of each other hydrogen, cyano, C-Cgalkyl, C.-Cealkenyl,
C,-Csalkoxy, Cq-CialkoxyCy-Csalkyl, 3-7 membered heterocyclyl, optionally substituted aryl or
optionally substituted heteroaryl, preferably optionally substituted heteroaryl, and in particular
pyridyl substituted once or twice by trifluoromethyl or halogen.

In another group of pr'eferred. cdmpobnds of thé fbrmuié 1, f?"’ én;i R'? are independently of each
other hydrogen or C4-Cjalkyl, where hydrogen is more preferred.

In another group of preferred compounds of the formula I, R’ is methyl, ethyl, vinyl, ethynyl,
cyclopropyl, difluoromethoxy, trifluoromethoxy or C,-C; alkoxy and

R? R*and R* are independently of each other hydrogen, methyl, ethyl, vinyl or ethynyl.
Preferably in this group, R' is ethyl and R?, R* and R* are independently of each other hydrogen,
methyl or ethyl.

Preferably in this group, R', R?and R* are methyl and R®is hydrogen.

The latentiating group G is preferably selected from the groups C,-Cg alkyl, C2-Cg haioalkyl,
phenylC,-Cgalkyl (wherein the phenyl may optionally be substituted by C,-Caalkyl, C;-Cshaloalkyl,
C-Csalkoxy, C4-Cshaloalkoxy, C4-Csalkylthio, C4-C:alkylsulfinyl, C4-C3 alkyisulfonyl, halogen,
cyano or by nitro), heteroarylC,-Cgalkyl (wherein the heteroaryl may optionally be substituted by
C,-Csalkyl, C4-Cshaloalkyl, C;-Csalkoxy, Cq-Cshaloalkoxy, C,-C:alkylthio, Cy-C.alkylsulfinyl, Cy-
C, alkylsuifonyl, halogen, cyano or by nitro), C;-C; alkenyl, Ca-Cg haloalkenyl, C3-Cg alkynyl,
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CX®)-R?, COM)-XE-R?, C(X%-N(R®)-RY, -SO-R®, -P(X®)(R")-R? or CHy-X-R" wherein X, X°, X",
X?, X* and X' are independently of each other oxygen or sulfur;

R%is H, Cy-Cyzalkyl, C:-C,galkenyl, Ca-Cyzalkynyl, Cy-Cyghaloalkyl, C4-Ciocyanoalkyl, C;-
Ciohitroalkyl, C,-Ccaminoalkyl, C;-CsalkylaminoC-C:zalkyl, C:-CedialkylaminoC4-Csalkyl, Cs-
CcycloalkylC-Csalkyl, Cy-CsalkoxyC,-Cgalkyl, C:-CsalkenyloxyC;-Cralkyl, C:-CealkynylC,-
Csoxyalkyl, C4-CsalkylthioC,-Csalkyl, C,-CsalkylsulfinylC4-Cealkyl, Ci-CsalkylsulfonyiC4-Csalkyl,
C.-CgalkylideneaminoxyC-Czalkyl, Cy-CzalkylcarbonylC,-Csalkyl, Ci-CsalkoxycarbonylCy-
Csalkyl, aminocarbonylC,-Ccalkyl, C;-CsalkylaminocarbonylC,-Csalkyl, Ca-
Cgdialkylaminocarbony!C4-Cgalkyl, C,-CsalkylcarbonylaminoC,-Csalkyl, N-C4-Csalkylcarbonyl-N-
C,-CzalkylaminoC4-Csalkyl, Ca-CetrialkylsilyiC4-Cgalkyl, phenylCy-Cealkyl (wherein the phenyl
may optionally be substituted by C4-C:alkyl, C4-C:haloalkyl, C-C:alkoxy, C;-Cshaloalkoxy, C;-
Caalkylthio, C4-Csalkylsulfinyl, C-Cjalkylsulfonyl, halogen, cyano, or by nitro), heteroaryiC;-
C:zalkyl, (whergin the heteroaryl may optionally be substituted by C,-C;alkyl, C,-Czhaloalkyl, C4-
Csalkoxy, C-Cshaloalkoxy, C-Csalkylthio, C4-Cialkylsulfinyl, C,-Caalkylsulfonyl, halogen, cyano,
or by nitro), Co-Cshaloalkenyl, C;-Cgcycloalkyl, phenyl or phenyl substituted by C;-C-alkyl, C+-
Cshaloalkyl, C,-C;alkoxy, C-Cshaloalkoxy, halogen, cyano or nitro, heteroaryl or heteroaryl
substituted by C;-C; alkyl, C,-Cshaloalkyl, C,-C.alkoxy, C;-Cshaloalkoxy, halogen, cyano or nitro,
R® is C,-Cygalkyl, Cs-Cysalkenyl, Ca-Cigalkynyl, C>-Cychaloalkyl, Cy-Cocyanoalkyl, Cq-
Cgnitroalkyl, C»-Cyzaminoalkyl, Ci-CgalkylaminoC;-Csalkyl, Cx-CgdialkylaminoC,-Csalkyl, Cs-
CrcycloalkylC4-Cealkyl, C;=CsalkoxyC-Csalkyl, Ca-CealkenyloxyC+-Csalkyl, Cs-CsalkynyloxyC;-
Csalkyl, Cy-CsalkylthioCy-Cealkyl, C4-CralkylsulfinyiC,-Csalkyl, Cy-CsalkylsulfonylC,-Cealkyl, Co-
CgalkylideneaminoxyC,-Csalkyl, C,-CsalkylcarbonyiC-Csalkyl, C-CsalkoxycarbonylC-Csalkyl,
aminocarbonylC;-Czalkyl, C;-C:alkylaminocarbonylC,-Czalkyl, C.-CedialkylaminocarbonylGC,-
Csalkyl, C,-CsalkylcarbonylaminoC4-Cealkyl, N-C,-Csalkylcarbonyl-N-C4-CsalkylaminoC.-Cralkyl,
Ca-CgtrialkylsilylC+-Csalkyl, phenylC,-Cgalkyl (wherein the phenyl may optionally be substituted
by C4-Cjalkyl, C4-Cshaloalkyl, C-Cjatkoxy, C4-Cshaloalkoxy, C;-Csalkylthio, Cy-Caalkylsulfinyl,
C,-Csalkylsulfonyl, halogen, cyano, or by nitro), heteroarylC;-C:zalkyl, (wherein the heteroaryl may
optionally be substituted by C-Calkyl, C,;-C;haloalkyl, C,-Cjalkoxy, C;-Czhaloalkoxy, C;-
Caalkylthio, Cy-Cialkylsulfinyl, C4-Cjalkylsulfonyl, halogen, cyano, or by nitro), C3-C:haloalkenyl,
Ci-Cacycloalkyl, phenyl or phenyl substituted by C-Csalkyl, C;-Cshaloalkyl, C4-Czalkoxy, Cq-
Cshaloalkoxy, halogen, cyano or nitro, heteroaryl or heteroaryl substituted by C,-C; alkyl, C4-
Cshaloalkyl, Cy-Caalkoxy, C-Cshaloalkoxy, halogen, cyano or nitro,

R® and R® are each independently of each other hydrogen, C;-Cjsalkyl, C2-Csalkenyl, C,-
Ciealkynyl, Co-Cyghaloalkyl, C,-Cocyanoalkyl, C,-Cygnitroalkyl, C,-Ccaminoalkyl, C,-
CsalkylaminoCy-C:alkyl, C.-C.dialkylaminoC,-Csalkyl, Ca-C-cycloalkylC,-Cgalkyl, C1-CsalkoxyCs-
Csalkyl, C;-CsalkenyloxyC4-Csalkyl, C;-CgalkynyloxyC,-Csalkyl, C,-CsalkylthioC-Csalkyl, Cs-
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CsalkylsulfinylC,-Cgalkyl, C,-CsalkylsulfonylC,-Csalkyl, C:-CgalkylidencaminoxyCy-Csalkyl, Cs-
CsalkylcarbonylC4-Csalkyl, Cy-CsalkoxycarbonylC,-Csalkyl, aminocarbonylC+-Csalkyl, C;-
CsalkylaminocarbonylC,-C:alkyl, Co-CgdialkylaminocarbonyiC,-Csalkyl, Cs-
CsalkylcarbonylaminoC,-Czalkyl, N-C,-Cealkylcarbonyl-N-C»-Cralkylaminoalkyl, Cs-
CetrialkylsilylC-Csalkyl, phenylC4-Czalkyl (wherein the phenyl may optionally be substituted by
C1-Caalkyl, C,-C:haloalkyl, C4-Csalkoxy, C-Cshaloalkoxy, C,-Csalkylthio, C4-Csalkylsutfinyl, C,-
Csalkylsulfonyl, halogen, cyano, or by nitro), heteroarylC,-Cgalkyl, (wherein the heteroaryl may
optionally be substituted by C;-Czalkyl, C-Cshaloalkyl, C4-Caalkoxy, C4-Cshaloalkoxy, Cs-
Csalkylthio, C,-Csalkylsulfinyl, C4-Czalkylsulfonyl, halogen, cyano, or by nitro), C:-Cshaloalkenyl,
C;-Cseycloalkyl, phenyl or phenyl substituted by C4-Cjalkyl, C,-Chaloalkyl, C,-C;alkoxy, Cs-
Cshaloalkoxy, halogen, cyano or nitro, heteroary! or heteroaryl substituted by C,-C: alkyl, C,-
Cshaloalkyl, C-Cjalkoxy, C4-Cshaloalkoxy, halogen, cyano or nitro, heteroarylamino or
heteroarylamino substituted by C,-C; alkyl, C4-C;haloalkyl, C,-Calkoxy, C,-Cshaloalkoxy,
halogen, cyano or nitro, diheteroarylamino or diheteroarylamino substituted by C4-C; alkyl, C;-
Cshaloalkyl, C;-Calkoxy, C4-Cshaloalkoxy, halogen, cyano or nitro, phenylamino or phenylamino
substituted by C,-C;alkyl, C4-Cshaloatkyl, C4-Caalkoxy, C;-Cshaloalkoxy, halogen, cyano or by
nitro, diphenylamino or diphenylamino substituted by C4-C.alkyl, C,-C;shaloalkyl, C4-C:alkoxy,
C4-Cshaloalkoxy, halogen, cyano or by nitro or C;-Cycycloalkylamino, di-Cz-C;cycloalkylamino or
Cs-Cseycloalkoxy or R® and R? may join together to form a 3-7 membered ring, optionally
containing one heteroatom selected from O or S, . )

R is C,-Csoalkyl, C-Cioalkenyl, Co-Cioalkynyl, C4-Cighaloalkyl, C-Cqgcyanoalkyl, C;-
Cighitroalkyl, C4-Cyyaminoalkyl, C,-CralkylaminoC,-C:alkyl, C,-CgdialkylaminoC,-Csalkyl, Cs-
CseycloalkylC-Csalkyl, C-CsalkoxyC,-Csalkyl, Cs-CealkenyloxyC,-Csalkyl, C;-CsalkynyloxyCy-
Csalkyl, C,-CsalkylthioC4-Cgalkyl, Cy-CsalkylsulfinylC,-Cgalkyl, C4-CealkylsulfonylC4-Csalkyl, Ca-
CsalkylideneaminoxyC,-Csalkyl, C,-CsalkylcarbonylC-Csalkyl, C;-CsalkoxycarbonylC;-Cgalkyl,
aminocarbonylC,-Csalkyl, C,-CsalkylaminocarbonylC;-Czalkyl, C2-CedialkylaminocarbonylC;-
Csalkyl, C,-CsalkylcarbonylaminoC;-Csalkyl, N-C,-Csalkylcarbonyl-N-C,-CzalkylaminoC,-Csalkyl,
C.-CstrialkylsilylC4-Csalkyl, phenylC-Csalkyl (wherein the phenyl may optionally be substituted
by C,-Caalkyl, C,-Cshaloalkyl, C4-Csalkoxy, Cy-Cghaloalkoxy, C4-Czalkylthio, C:-Caalkylsulfinyl,
C4-Csalkylsulfonyl, halogen, cyano, or by nitro), heteroarylC,-Csalkyl (wherein the heteroaryl may
optionally be substituted by C,-C;alkyl, C4-C;haloalkyl, C;-Cjalkoxy, C4-Cshaloalkoxy, Ci-
Csalkylthio, C,-Csalkylsulfinyl, C,-Csalkylsulfonyl, halogen, cyano, or by nitro), Ca-Cshaloalkenyl!,
Ci-Cgcoycloalkyl, pheny! or phenyl substituted by C1-Cjalkyl, C-C3haloalkyl, C4-Cialkoxy, Cy-
Cshaloalkoxy, halogen, cyano or nitro, heteroaryl or heteroaryl substituted by C,-C- alkyl, C-
Cshaloalky!, C,-Cjalkoxy, C,-Cshaloalkoxy, halogen, cyano or by nitro, heteroarylamino or
heteroarylamino substituted by C,-C; alkyl, C;-Cshaloalkyl, C,-Cialkoxy, C1-Cshaloalkoxy,



WO 2009/019005 PCT/EP2008/006467

-14 -

halogen, cyano or by nitro, diheteroarylamino or diheteroarylamino substituted by C4-C; alkyl, Cy-
Cshaloalkyl, C4-Caalkoxy, C4-Cshaloalkoxy, halogen, cyano or nitro, phenylamino or phenylamino
substituted by C4-Caalkyl, C4-Cshaloalkyl, C;-Czalkoxy, C4-Czhaloalkoxy, halogen, cyano or nitro,
diphenylamino, or diphenylamino substituted by Cs-Czalkyl, C4-Cshaloalkyl, C-Czalkoxy, C-
Cshaloalkoxy, halogen, cyano or nitro, or C,-Ccycloalkylamino, diC:-Cycycloalkylamino or Ca-
Cicycloalkoxy, C4-Cqealkoxy, C4-Cighaloalkoxy, C-Csalkylamino or Co-Cedialkylamino

R'and R? are are each independently of each other C,-Cyalkyl, Ca-Cygalkenyl, C,-Cqalkynyl, Cq-
Cioalkoxy, C1-Cighaloalkyl, C4-Ciocyanoalkyl, Ci-Cignitroalkyl, C4-Cigaminoalkyi, Cs-
CzalkylaminoC,-Czalkyl, C~-CedialkylaminoC,-Cealkyl, C;-C;cycloalkylC;-Csalkyl, C4-CsalkoxyCy-
Csalkyl, C3-CsalkenyloxyCq-Csalkyl, C3-CsalkynyloxyCi-Csalkyl, C4-CealkylthioCq-Cgalkyl, Cy-
CsalkylsulfinylC,-Csalkyl, C4-CgalkylsulfonylC,-Csalkyl, C:-CgalkylideneaminoxyC,-Csalkyl, C4-
CsalkylcarbonylCy-Czalkyl, C4-CsalkoxycarbonylC,-Csalkyl, aminocarbonylC4-Cgalkyl, C-
C:alkylaminocarbonylC,-Csalkyl, C-CgdialkylaminocarbonylC4-Cealkyl, Cy-
CsalkylcarbonylaminoC,-Csalky!, N-C,-Csalkylcarbonyl-N-C.-Csalkylaminoalkyl, Ca-
CetrialkylsilylC,-Csalkyl, phenylC,-Csalkyl (wherein the phenyl may optionally be substituted by
C4-Calkyl, C,-Cshaloalkyl, C-Cjalkoxy, C4-Cshaloalkoxy, Cq-Cqalkylthio, C;-Caalkylsulfinyl, C4-
Csalkylsulfonyl, halogen, cyano, or by nitro), heteroarylC,-Csalkyl (wherein the heteroaryl may
optionally be substituted by C,-Csalkyl, C;-C;haloalkyl, C,-Calkoxy, C;-Cshaloalkoxy, C4-
Calkylthio, C,-Csalkylsulfinyl, C,-Csalkylsulfonyl, halogen, cyano, or by nitro), C--Cshaloalkenyl,
C:-Cgcycloalkyl, phenyl or phenyl substituted by C4-C:alkyl, C4-Cshaloalkyl, C4-Csalkoxy, Cy- -
Cshaloalkoxy, halogen, cyano or nitro, heteroaryl or heteroaryl substituted by C,-Cs alkyl, C4-
C;haloalkyl, C,-C;alkoxy, Cq-Cjhaloalkoxy, halogen, cyano or by nitro, heteroarylamino or
heteroarylamino substituted by C,-C; alkyl, C4-C;haloalkyl, C,-C.alkoxy, C4-C;haloalkoxy,
halogen, cyano or by nitro, diheteroarylamiho or diheteroarylamino substituted by C,-C; alkyl, Cs-
Cshaloalkyl, C1-Csalkoxy, Cs-Cshaloalkoxy, halogen, cyano or nitro, phenylamino or phenylamino
substituted by C,-C:alkyl, C-Cshaloalky!, C;-Csalkoxy, C,-Cshaloalkoxy, halogen, cyano or nitro,
diphenylamino, or diphenylamino substituted by C,-Calkyl, C,-Chaloalkyl, C-Cjalkoxy, C4-
C;haloalkoxy, halogen, cyano or nitro, or C;-C;cycloalkylamino, diC;-Creycloalkylamino or Cs-
C;cycloalkoxy, C,-Cighaloalkoxy, C4-Csalkylamino or Ca-Cgdialkylamino, benzyloxy or phenoxy,
wherein the benzyl and phenyl groups may in turn be substituted by C,-Cjalkyl, C;-Cshaloalkyl,
C,-Csalkoxy, C-Cshaloalkoxy, halogen, cyano or nitro, and

R" is Cy-C1oalkyl, Cs-Cioalkenyl, Cs-Cioalkynyl, C4-Cyphaloalkyl, C1-Cocyanoalkyl, Co-
Csonitroalkyl, Ca-Cigaminoalkyl, C-CsalkylaminoC-Csalkyl, Co-CgdialkylaminoC,-Csalkyl, Cs-
CscycloalkylC,-Csalkyl, Cy-CgalkoxyCq-Csalkyl, Cs-CsatkenyloxyCs-Cealkyl, Ca-CsalkynyloxyCy-
Csalkyl, C4-CzalkylthioC;-Ccalkyl, Cy-CsalkylsulfinylC,-Csalky!, C-CsalkylsulfonylC,4-Csalkyl, Cz-
CgalkylideneaminoxyCa-Csalkyl, C4-CealkylcarbonylC-C:alkyl, C,-CsalkoxycarbonylC,-Csalkyl,
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aminocarbonylC,-Csalkyl, C4-C:alkylaminocarbonylC;-Csalkyl, Ca-CedialkylaminocarbonyiCy-
Csalkyl, C,-CsalkylcarbonylaminoC;-Czalkyl, N-C,-Csalkylcarbonyl-N-C4-CsalkylaminoC4-Csalkyl,
Cs-CetrialkylsilylC,-Csalky!, phenylC4-Czalkyl (wherein wherein the phenyl may optionally be
substituted by C,-Csalkyl, C4-Cshaloalkyl, C-Cjalkoxy, C;-Cshaloalkoxy, C4-Caalkylthio, C4-
Csalkylsulfinyl, C;-C; alkylsulfonyl, halogen, cyano or by nitro), heteroarylC,-Cralkyl (wherein the
heteroaryl may optionally be substituted by C,-Csalkyl, C;-Cshaloalkyl, C4-Csalkoxy, C-
Cshaloalkoxy, Cq-Caalkylthio, Cy-Caalkylsulfinyl, C4-Cs alkylsulfonyl, halogen, cyano or by nitro),
phenoxyC-Csalkyl (wherein wherein the phenyl may optionally be substituted by C,-Calkyl, C+-
Cshaloalkyl, C4-Csalkoxy, C,-Cjhaloalkoxy, Cy-Csalkylthio, C,-C:alkylsulfinyl, C;-C, alkylsulfonyl,
halogen, cyano or by nitro), heteroaryloxyC,-Csalky!l (wherein the heteroary! may optionally be
substituted by C,-Caalkyl, C,-Czhaloalkyl, C,-C.alkoxy, C4-C:haloalkoxy, C,-Calkyithio, C;-
Csalkylsulfinyl, C,-C; alkylsulfonyl, halogen, cyano or by nitro), Cs-Cshaloalkenyl, C.-Cscycloalkyl,
phenyl or phenyl substituted by C,-C:alkyl, C;-C;haloalkyl, Cs-C.alkoxy, C4-C-haloalkoxy,
halogen or by nitro, or heteroaryl, or heteroaryl substituted by C,-Csalkyl, C,-C;haloalkyl, C4-
Csalkoxy, C4-C;haloalkoxy, halogen, cyano or by nitro.

In particular, the latentiating group G is a group -C(X?)-R? or -C(X")-XG-R“, and the meanings of
X* R* XP, X and R® are as defined above.

. Itis preferred that.G is hydrogen, an alkali metal or alkaline earth metal, where hydrogen is . .

especially preferred.

It should be understood that in those compounds of formula | where G is a metal, ammonium
(such as NH,+; N(alkyl);+) or sulfonium (such as S(alkyl);+) cation, the corresponding negative

charge is largely delocalised across the O-C=C-C=0 unit.

Depending on the nature of the substituents, compounds of formula | may exist in different
isomeric forms. When G is hydrogen, for example, compounds of formula | may exist in different

tautomeric forms.

H. R‘\.‘_' R? o R. . 'v,Rz o RL e ,Rz
Rt R% ,\.\\1 n »"]‘---*R;\ R" R% \\\ “ l - R".RY, [\ “’l\Ra
rR? — ] I, R . |, RO — [,
3 ),.: Q ."/-.“"O R _— R:’ O .‘0 R — R‘_'“ . (o] — 0 R
R e - \ . -_— N .
T‘\ R 8 /‘Y’ R R
RE/ R7 Rs Ru R7 RG R'3 \R7 RG "‘
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This invention covers all such isomers and tautomers and mixtures theraof in all proportions.
Also, when substituents contain double bonds, ¢is- and trans-isomers can exist. These isomers,
too, are within the scope of the claimed compounds of the formula I.

A compound of formula | wherein G is C-Cgalkyl, C.-C; haloalkyl, phenylC:-Calkyl (wherein
the phenyl may optionally be substituted by C;-Csalkyl, C,-Cshaloalkyl, C;-Calkoxy, Cy-
Cshaloalkoxy, C-Czalkylthio, C4-Czalkylsufinyl, C1-C; alkylsulfonyl, halogen, cyano or by nitro),
heteroarylC;-Csalkyl (wherein the heteroaryl may optionally be substituted by C4-Caalkyl, C-
Cshaloalkyl, C-Cjalkoxy, C4-C;haloalkoxy, C,-Csalkylthio, C-Csalkylsulfinyl, C4-C; alkylsulfonyl,
halogen, cyano or by nitro), C3-Cg alkenyl, C3-Cg haloalkenyl, Cs-Cs alkynyl, C(X®)-R?, C(X®)-XC-
R®, C(XY)-N(R%)-RY, -80,-R?, -P(X*)(R)-R® or CH-X"R" where X7, X®, X°, X*, X, X', R, R", R,
R? R% R R and R" are as defined above may be prepared by treating a compound of formula
(A), which is a compound of formula | wherein G is H, with a reagent G-Z, wherein G-Z is
alkylating agent such as an alkyl halide (the definition of alkyl halides includes simple C-Cgalkyl
halides such as methyl iodide and ethyl iodide, substituted alkyl halides such as phenyiC,-
Csalkyl, chloromethyl alky! ethers, Cl—CH,-X-R", wherein X' is oxygen, and chloromethyl alkyl
sulfides C—CHx-X'-R", wherein X'is sulfur), a C4-Cy alkyl sulfonate, or a di-C;-Cg-alkyl sulfate, or
with a C3-Cg alkenyl halide, or with a C3-Cj alkynyl halide, or with an acylating agent such as a
carboxylic acid, HO-C(X*)R®, wherein X? is oxygen, an acid chloride, CI-C(XHR?, wherein X% is

~ oxygen, or acid anhydride, [R°C(X?)].0, wherein X2 is oxygen, or an isocyanate, R°N=C=0, or a
carbamoyl chloride, CI-C(X?)-N(R")-R® (wherein X" is oxygen and with the proviso that neither R®
or R® is hydrogen), or a thiocarbamoy! chloride, CI-C(X?)-N(R®)-R® (wherein X"is sulfur and with
the proviso that neither R* or R” is hydrogen) or a chloroformate, CI-C(X%)-X*-R®, (wherein X® and
X¢ are oxygen), or a chlorothioformate CI-C(X%)-X"-R® (wherein X° is oxygen and X is sulfur), or a
chiorodithioformate CI-C(X®)-X°-R®, (wherein X® and X® are sulfur),or an isothiocyanate,
R°N=C=S, or by sequential treatment with carbon disulfide and an alkylating agent, or with a
phosphorylating agent such as a phosphoryl chloride, CI-P(X‘“’)(R’)-Rg or with a sulfonylating
agent such as a sulfonyl chloride CI-S0.—R?, preferably in the presence of at least one

equivalent of base.
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Depending on the nature of the substituents R' to R*?, and of the group G, isomeric compounds
of formula | may be formed. For example, a compound of formula (A) wherein R® and R are
different may give rise to a compound of formula (1a) or to a compound of formula (1b), or to a
mixture of compounds of formula (1a) and formula (1b).

G. RN_ -~ R o Ny
v 3 H \[ nr? \l \ﬂ P
R'R% .\-\ R VTN T TR
N N - ey «.] R R“f'\ 'T*\ I |4
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formula (la) formula (Ib)

The O-alkylation of cyclic 1,3-diones is known; suitable methods are described, for example, by
T. Wheeler US4436666. Aliernative procedures have been reported by M. Pizzomo and S.
Albonico, Chem. Ind. (London), (1972), 425; H. Born et al., J. Chem. Soc., (1953), 1779; M.
Constantino et al., Synth. Commun., (1992), 22 (19), 2859, Y. Tian et al., Synth. Commun.,
(1997), 27 (9), 1577, S. Chandra Roy ef al., Chem. Letters, (2006), 35 (1), 16, and P. Zubaidha et
al., Tetrahedron Lett., (2004), 45, 7187.

The O-acylation of cyclic 1,3-diones may be effected by procedures similar to those described,
for example, by R. Haines, US4175135, and by T. Wheeler, US4422870, US4659372 and
US4436666. Typically diones of formula (A) may be treated with the acylating agent in the
presence of at least one equivalent of a suitable base, optionally in the presence of a suitable
solvent. The base may be inorganic, such as an alkali metal carbonate or hydroxide, or a metal
hydride, or an organic base such as a tertiary amine or metal alkoxide. Examples of suitable
inorganic bases include sodium carbonate, sodium or potassium hydroxide, sodium hydride, and



29

WO 2009/019005 PCT/EP2008/0004067

-18-

suitable organic bases include trialkylamines, such as trimethylamine and triethylamine,
pyridines or other amine bases such as 1,4-diazobicyclo[2.2.2]octane and 1,8-
diazabicyclo[5.4.0Jundec-7-ene. Preferred bases include triethylamine and pyridine. Suitable
solvents for this reaction are selected to be compatible with the reagents and include ethers such
as tetrahydrofuran and 1,2-dimethoxyethane and halogenated solvents such as dichloromethane
and chloroform. Certain bases, such as pyridine and triethylamine, may be employed
successfully as both base and solvent. For cases where the acylating agent is a carboxylic acid,
acylation is preferably effected in the presence of a coupling agent such as 2-chloro-1-
methylpyridinium iodide, N, N-dicyclohexylcarbodiimide, 1-(3-dimethylaminopropyl)-3-
ethylcarbodiimide and N,N-carbodiimidazole, and optionally a base such as tricthylamine or
pyridine in a suitable solvent such as tetrahydrofuran, dichloromethane or acetonitrile. Suitable
procedures are described, for example, by W. Zhang and G. Pugh, Tetrahedron Lett., ( 1999), 40
(43), 7595-7598 and T. Isobe and T. Ishikawa, J. Org. Chem., (1999), 64 (19), 6984.

Phosphorylation of cyclic 1,3-diones may be effected using a phosphoryl halide or thiophosphoryl
halide and a base by procedures analogous to those described by L. Hodakowski, US4409153.

Sulfonylation of a compound of formula (A) may be achieved using an alkyl or aryl sulfonyl
halide, preferably in the presence of at least one equivalent of base, for example by the
procedure of C. Kowalski and K. Fields, J. Org. Chem., (1981), 46, 197.

A compound of formula (A) may be prepared by the cyclisation of a compound of formula (B),
wherein R is hydrogen or an alkyl group, preferably in the presence of an acid or base, and
optionally in the presence of a suitable solvent, by analogous methods to those described by T.
Wheeler, US4209532. The compounds of formula (B) have been particularly designed as
intermediates in the synthesis of the compounds of the formula |. A compound of formuia (B)
wherein R is hydrogen may be cyclised under acidic conditions, preferably in the presence ofa
strong acid such as sulfuric acid, polyphosphoric acid or Eaton’s reagent, optionally in the
presence of a suitable solvent such as acetic acid, toluene or dichloromethane.
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A compound of formula (B) wherein R is alkyl (preferably methyl or ethyl), may be cyclised under
acidic or basic conditions, preferably in the presence of at least one equivalent of a strong base
such as potassium tert-butoxide, lithium diisopropylamide or sodium hydride and in a solvent
such as tetrahydrofuran, toluene, dimethylsulfoxide or N,N-dimethylformamide.

A compound of formuta (B), wherein R is H, may be prepared by saponification of a compound of
formula (C) wherein R’ is alkyl (preferably methyl or ethyl), under standard conditions, followed
by acidification of the reaction mixture to effect decarboxylation, by similar processes to those
described, for example, by T. Wheeler, US4209532.

11 1 2 11 R o~ ’RZ
oR 0 \ -y R _— -wR, 129 \’f”./\"*"'
R’ ‘ R I 1. saponification R®I R l[ /L
LI RN ] S R R N - &
R \o R ] R 2. decarboxylation 8 0 | 4
RL_\ . CO R/ /[~ R
7 CO R A CO,R
R R®
formula (C) formula (B)

A compound of formula (B), wherein R is H, may be esterified to a compound of formula (B),
wherein R is alkyl, under standard conditions, for example by heating with an alkyl alcohol, ROH,
in the presence of an acid catalyst.

A compound of formula (C), wherein R is alkyl, may be prepared by treating a compound of
formula (D) with a suitable carboxylic acid chioride of formula (E) under basic conditions.
Suitable bases include potassium tert-butoxide, sodium bis(trimethylsilylamide and lithium

diisopropylamide and the reaction is preferably conducted in a suitable solvent (such as
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tetrahydrofuran or toluene) at a temperature of between —80 °C and 30 °C. Alternatively, a
compound of formula (C), wherein R is H, may be prepared by treating a compound of formula
(D) with a suitable base (such as potassium feri-butoxide, sodium bis(trimethylsilyl)amide and
lithium diisopropylamide) in a suitable solvent (such as tetrahydrofuran or toluene) at a suitable
temperature (between —80 °C and 30 °C) and reacting the resulting anion with a suitable

anhydride of formula (F):
R11
129
RY cl
base, RS coR
R’ R® 2 RY OR1\ Y .R?
\ ) rR°| r™ Tl L
OR\' ey ~R formula (E) RE— "\ ,” RN R>
. , r :
R ll ]' /l | - RE—|. o COZR"[Q4
o e \I ‘R R" 7{ ;COZR
R4 R12 o R RGR
or R9
base, R® o
R | R®
formula (D) R® 0 formula (C)
formula (F)

'Compounds. of fdrmula (D) are known compounds, or may be prepared from known compounds

by known methods.

A compound of formula (E) may be prepared from a compound of formula (F) by treatment with
an alkyl alcohol, R-OH, in the presence of a base, such as dimethylaminopyridine or an alkaline
metal alkoxide (see, for example, S. Buser and A. Vasella, Helv. Chim. Acta, (2005), 88, 3151,
M. Hart et al., Bioorg. Med. Chem. Letters, (2004), 14, 1969), followed by treatment of the
resulting acid with a chlorinating reagent such as oxalyl chloride or thionyl chloride under known
conditions (see, for example, C. Santelli-Rouvier. Tetrahedron Lett., (1984), 25 (39), 4371; D.

Walba and M. Wand, Tetrahedron Lett., (1982), 23 (48), 4995; J. Cason, Org. Synth. Coll. Vol. lil,

(169), 1955).

<6
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A compound of formula (F) wherein R’and R'® are hydrogen may be prepared by the reduction of
a compound of formula (G) under known conditions (see, for example, Y. Baba, N.'Hirukawa and
M. Sodeoka, Bioorg. Med. Chem. (2005), 13 (17), 5164, M. Hart et al., Bioorg. Med. Chem.
Letters, (2004), 14 (18), 1969, Y. Baba, N. Hirukawa, N. Tanohira and M. Sodeoka, J. Am.

Chem. Soc., (2003), 125, 9740).
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A compound of formula (G) may be prepared by reacting a compound of formuta (H) with an
anhydride of formula (J), optionally in the presence of a Lewis acid catalyst , and according to
procedures described, for example, by O. Diels and K. Alder, Liebigs Ann. Chem,, (1931), 490,
257, K. Potts and E. Walsh, J. Org. Chem., (1984), 49 (21), 4099, J. Jurczak, T. Kozluk, S.
Filipek and S. Eugster, Helv. Chim. Acta, (1982), 65, 1021, W. Dauben, C. Kessel and K.
Takemura, J. Am. Chem. Soc., (1980), 102, 6893, A. Pelter and B. Singaram, Tetrahedron Lett.,
(1982), 23, 245, M. Lee and C. Herndon, J. Org. Chem., (1978), 43, 518, B. Fisher and J. Hodge,
J. Org. Chem. (1964), 29, 776, G. D'Alelio, C. Williams and C. Wilson, J. Org. Chem., (1960),
25, 1028, Z. Song, M. Ho and H. Wong, J. Org. Chem, (1994), 59 (14), 3917-3926, W.
Tochtermann, S. Bruhn and C. Wolff, Tetrahedron Lett., (1994); 35(8), 1165, W. Dauben, J. Lam
and Z. Guo, J. Org. Chem., (1996), 61 (14), 4816, M. Sodecka, Y. Baba, S. Kobayashi and N.
Hirukawa, Bioorg. Med. Chem. Lett., (1997), 7 (14), 1833, M. Avalos, R. Babiano, J. Bravo, P.
Cintas, J. Jimenez‘and J. Palacios, Tetrahedron Lett., (1998), 39(50), 9301, J. Auge, R. Gil, S.
Kalsey and N. Lubin-Ge‘rma_in', Synlett, (2000), 6, 877, |. Hemeon, C. Deamicis, H. Jenkins, P.

277
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Scammells and R. Singer, Synlett, (2002), 11, 1815, M. Essers, B. Wibbeling and G. Haufe,
Tetrahedron Lett., (2001), 42 (32), 5429, P. Vogel ef al., Tetrahedron Asymmetry, (1996), 7 (11),
3153, Y. Baba, N. Hirukawa, N. Tanohira and M. Sodeoka, J. Am. Chem. Soc., (2003), 125,
9740, L. Ghosez et al., Tetrahedron Letl., (1988), 29 (36), 4573, H. Kotsuki, S. Kitagawa and H.
Nishizawa, J. Org. Chem., (1978), 43 (7), 1471, Y. Li et al., J. Org. Chem., (1997), 62 (23), 7926,
M. Drew et al., J. Chem. Soc. Perkin Trans. 1, (1985), 1277, R. McDonald and C. Reineke, J.
Org. Chem, (1967), 32, 1878, R. Fleming and B. Murray, J. Org. Chem,, (1979), 44 (13), 2280,
M. Goldstein and G. Thayer Jr. J. Am. Chem. Soc., (1965), 87 (9), 1925 and G. Keglevich et al.,
J. Organomet. Chem., (1999), 579, 182, and references therein.
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Compounds of formula (M) and formula (J) are known ‘compounds, or may be made from known
compounds by known methods.

Compounds of formula (G) are alkenes, and as such undergo further reactions typical of alkenes
to give additional compounds of formula (F) according to known procedures. Examples of such
reactions include, but are not restricted to, halogenation, epoxidation, cyclopropanation,
dihydroxylation, hydroarylation, hydrovinylation and hydration of alkenes. In turn, the products
from these reactions may be transformed into additional compounds of formula (F) by methods
described, for example by J. March, Advanced Organic Chemistry, third edition, John Wiley and
Sons. Compounds of formula (G) wherein R® or R? are C;-Cgalkoxy are enol ethers, and these
may be hydrolysed to the corresponding ketone using standard procedures to give additional
compounds of formula (F). Certain compounds of formula (F), for example where R’isa
halogen, may be converted into compounds of formula (G) by known methods.

A compound of formula (G) may also be prepared by reacting a compound of formula (H) with a
compound of formula (K), wherein R” is hydrogen or an alkyl group, to give a compound of
formula (L) and cyclising a compound of formula (L) under known conditions (see, for example,
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P. Sprague et al., J. Med. Chem., (1985), 28, 1580, A. Guzaev and M. Manoharan, J. Am. Chem.
Soc., (2003), 125, 2380, and A. Marchand and R. Allen, J. Org. Chem., (1975), 40 (17), 2551.

R’ COR"
R11 R5 Coan Rg k Rti Pg L\Rﬁ 0
] '\\ N CO,-R" A .
RN _ 5 formula (K) ]] o 2 cyclisation /u 0 0
P RS \{/ ~coR ~— R ‘( 5
R 6 6 R Re R O
R R
formula (G
formula (H) formula (L) 2(©)
reduction
Rﬂ
R 8 R'2 O
R12 \(
2 " cyclisation
RS /k\ coRr' _ s A ,Pj/léo
/L o R RS\\\
re R
formula (F)
formuia (M) wherein R7
and R =H

- A compound of formula (L) may also be reduced to a cornpbund of formula (M), and a compound
of formula (M) cyclised to a compound of formula (F) wherein R’ and R are hydrogen, under
conditions similar to those described previously.

Compounds of formula (K) are known compounds, or may be prepared from known compounds
by known methods.

Additional compounds of formula (A) may be prepared by reacting an iodonium ylide of formula
(N), wherein Ar is an optionally substituted phenyl group, and an aryl boronic acid of formula (O),
in the presence of a suitable palladium catalyst, @ base and in a suitable solvent.
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formula (N) formula (O) formula (A)

Suitable palladium catalysts are generally palladium(ll) or palladium(0) complexes, for example
palladium(ll) dihalides, palladium(il) acetate, palladium(ll) sulfate, bis(triphenylphosphine)—
paliadium(ll) dichloride, bis(tricyclopentylphosphine)paliadium(il) dichloride, bis(tricyclohexyl-
phosphine)palladium(ll) dichloride, bis(dibenzylideneacetone)palladium(0) or tetrakis-
(triphenylphosphine)palladium(0). The palladium catalyst can also be prepared "in situ” from
palladium(ll) or palladium(0) compounds by complexing with the desired ligands, by, for example,
combining the palladium(}) salt to be complexed, for example palladium(ll) dichloride (PdCl.) or
palladium(ll) acetate (Pd(OAc),), together with the desired ligand, for example triphenyl-
phosphine (PPhj), tricyclopentylphosphine, tricyclohexylphosphine, 2-dicyclohexylphosphino-

2’ 6'-dimethoxybiphenyl or 2-dicyclohexylphosphino-2’,4’ 6'-triisopropylbiphenyl and the selected
solvent, with a compound of formula (N), the arylboronic acid of formula (O), and a base. Also
suitable are bidendate ligands, for example 1,1'-bis(diphenyiphosphino)ferrocene or

1,2- bis(dlphenylphosphmo)ethane By heatmg the reaction medium, the palladium(ll) complex or
palladlum(O) complex desired for the C—C coupling reaction is thus formed 'in situ", and then
initiates the C-C coupling reaction.

The palladium catalysts are used in an amount of from 0.001 to 50 imol %5, preferably in an
amount of from 0.1 to 15 mol %, based on the compound of formula (N). The reaction may also
be carried out in the presence of other additives, such as tetralkylammonium salts, for example,
tetrabutylammonium bromide. Preferably the palladium catalyst is palladium acetate, the base is
lithium hydroxide and the solvent is aqueous 1,2-dimethoxyethane.

A compound of formula (N) may be prepared from a compound of formula (P) by treatment with a
hypervalent iodine reagent such as a (diacetoxy)iodobenzene or an iodosylbenzene and a base
such as aqueous sodium carbonate, lithium hydroxide or sodium hydroxide in a solvent such as
water or an aqueous alcohol such as aqueous ethanol according to the procedures of K. Schank
and C. Lick, Synthesis, (1983), 392, R. M. Moriarty et al., J. Am. Chem. Soc, (1985), 107, 1375,
orof Z. Yang et al., Org. Lett., (2002), 4 (19), 3333.
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A compound of formula (P) wherein R” and R'® are hydrogen may be prepared by reduction of a
compound of formula (Q) under known conditions.

r" R"
reduction RY \/-—X\
- A Q

formula (P)
formula (R) wherein R7 and R1°= H

Compounds of formula (R) are alkenes, and as such undergo further reactions typical of alkenes
to give additional compounds of formula (P) according to known procedures. Examples of such
reactions include, but are not restricted to, halogenation, epoxidation, cyclopropanation,

_ dihyd(oxyl_ati_on, hydroarylation, hydrovinylation and hydration of alkenes. In turn, the products of
these reactions may be transformed into additional compounds of formula (P) by methods
described, for example by J. March, Advanced Organic Chemistry, third edition, John Wiley and
Sons. Compounds of formula (R) wherein R® or R® are C,-Cgalkoxy are enol ethers, and these
may be hydrolysed to the corresponding ketone using standard procedures. In turn, the ketone
may be further transformed, for example by ketalisation, oximation, reduction and the like under
known conditions to give additional compounds of formula (F).

A compound of formula (R) may be prepared by reacting a compound of formula (S) with a
cyclopentenedione of formula (T), optionally in the presence of a Lewis acid catalyst, according
to procedures described, for example by B. Zwanenburg et al., Tetrahedron (1989), 45 (22), 7109
and by M. Oda et al., Chem. Lett., (1977), 307.
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formula (H)

formula (R)
Compounds of formuta (H) and formula (T) are known compounds or may be made from known
compounds by known methods.

In a further approach, a compound of formula (A) may be prepared from a compound of formula
I, wherein G is Cy-4 alkyl, by hydrolysis, preferably in the presence of an acid catalyst such as
hydrochloric acid and optionally in the presence of a suitable solvent such as tetrahydrofuran,
acetone or 4-methylpentan-2-one.

G. R'._,~_-R Ho R o R
ST A
. 12
R11~.7R1?\ “L\\ v"h:“:?,',v""! ~-\<R3 H3O R“!‘“R \‘ ,'\;?Q. ,»"1‘\-:},‘»"' '.,'Ra
R ] R
> AP L} . K A -/ '\
oA Q. R g Qe R
R™ ‘ \Rs 0O R ] , ‘ '\Rs (9)
R R" R® RT R R
formula | formula (A)

wherein G is C,_, alkyl

A compound of formula | wherein G is C4-; alkyl, may be prepared from a compound of formula
(L), wherein G is C4.4 alkyl, and Hal is a halogen (preferably bromine or iodine), by coupling with
an aryl boronic acid of formula (O), in the presence of a suitable paliadium catalyst and a base
and preferably in the presence of a suitable ligand, and in a suitable solvent. Preferably the
palladium catalyst is palladium acetate, the base is potassium phosphate, the ligand is 2-
dicyclohexylphosphino-2’,6'-dimethoxybiphenyl and the solvent is toluene.

2
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wherein G is C,_, alkyl

A compound of formula (U) may be prepared by halogenation of a compound of formula (P),

followed by reaction of the resulting halide of formula (V) with a C,_, alkyl halide or tri-C -

alkylorthoformate under known conditions (for example by the procedures of R. Shepherd and A.
White, J. Chem. Soc. Perkin Trans. 1 (1987), 2153, and Y -L. Lin et al., Bioorg. Med. Chem.
(2002), 10, 685). Alternatively, a compound of formula (U) may be prepared by reaction of a

compound of formula (P) with a C,_, alky! halide or a tri-C,-alkylorthoformate, and halogenation

of the resulting enone of formula (W) under known conditions.

o]
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9 = Q- R“:’ s L
Rg' '. RS O a - 0\\/' >
8-\ \ T ’
R R’ R R 8 R® °
R R7 RG
formuta (P) G formula (U)
0]
12
R'\R'\
N S i
10 halogenation
‘ alkylation RN/ o \
R™ "o
Sal
R R7 RG
formula (W)

A compound of formula (O) may be prepared from an aryl halide of formula (X), wherein Hal is
bromine or iodine, by known methods (see, for example, W. Thompson and J. Gaudino, J. Org.

Chem, (1984), 49, 5237 and R. Hawkin

s etal., J. Am. Chem. Soc., (1960), 82, 3053). For
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example, an aryl halide of formula (X) may be treated with an alkyl lithium or alkyl magnesium
halide in a suitable solvent, preferably diethyl ether or tetrahydrofuran, at a temperature of
between —80 °C and 30 °C, and the aryl magnesium or aryl lithium reagent obtained may then be
reacted with a trialkyl borate (preferably trimethylborate) to give an aryl dialkylboronate which
may be hydrolysed to provide a boronic acid of formula (O) under acidic conditions.

1 2
R R\ . -R

2
TR R 1. Alky! lithium or Grignard |
Y - o I
\r R
R4

IR~
Hal 2. Trialkylborate l,

i
3. H,0* OH R

formuta (X) formuta (O)

Alternatively a compound of formula (X) may be reacted with a cyclic boronate ester derived from
a 1,2- or a 1,3-alkanediol such as pinacol, 2,2-dimethyl-1,3-propanediol and 2-methyl-2 4-
pentanediol) under known conditions (see, for example, N. Miyaura et al., J. Org. Chem., (1995),
60, 7508, and W. Zhu and D. Ma, Org. Lett., (2006), 8 (2), 261), and the resulting boronate ester
may be hydrolysed under acidic conditions to give a boronic acid of formula (O).

An aryl halide of formula (X) may be prepared from an aniline of formula (Y) by known methods,
for example the Sandmeyer reaction, via the corresponding diazonium salts.

Anilines of formula (Y) are known compounds, or may be made from known compounds, by
known methods.

rRL.. .. R? RN, o~ R
DN N Sandmeyer reaction |
P A
'« /,“‘ A.\ 3 a - o g
H,N \C R [,

R

formula (Y) formula (X)

Additional compounds of formula (A) may be prepared by reacting a compound of formula (P), or
a compound of formula (R) with an organolead reagent of formula (Z) under conditions
described, for example, by J. Pinhey, Pure and Appl. Chem., (1996), €8 (4), 819 and by M.
Moloney et al., Tetrahedron Lett., (2002), 43, 3407.
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The organolead reagent of formula (Z) may be prepared from a boronic acid of formula (O), a
’ ) stannane of formula (AA), wherein R is C4-C, alkyl or by direct plumbation of a compound of
) formula (AB) with lead tetraacetate according to known procedures.
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Further compounds of formula (A) may be prepared by reacting a compound of formula (P) or a
compound of formula (R) with suitable triarylbismuth compound under conditions described, for
example, by A. Yu. Fedorov et al., Russ. Chem. Bull. Int. Ed., (2005), 54 (11), 2602, and by P.
Koech and M. Krische, J. Am. Chem. Soc., (2004), 126 (17), 5350 and references therein.

In a further approach, a compound of formula | may be prepared from a compound of formula
(AC) by suitable derivatisation under standard conditions.

S

S O . m

I | R derivatisation
- R’ \ N \\/\l
R—/FSV \ R’
>\ S( o 0 ) S/ ‘RS 0
8 6 Ra

R R R’ R°

G R\\. PO 'Rz G R1\ ~"f\ ~ .¢"R2

formula (AC) ()

For example, compounds of formula (AC) are alkenes, and as such undergo further reactions
typical of alkenes to give compounds of formula | according to known procedures. Examples of
such reactions include, but are not restricted to, reduction, halogenation, epoxidation,
cyclopropanation, dihydroxylation, hydroarylation, hydrovinylation and hydration. Compounds of
formula (AC) wherein R® or R® is bromine or iodine are vinyl halides, and undergo known
reactions of vinyl halides such as Suzuki-Miyaura, Sonogashira, Stille and related reactions.
Certain other compounds of formula (AC), wherein R? or R? is C;-Cgalkoxy, are enol ethers, and
these may be hydrolysed to the corresponding ketone using standard procedures. In turn, the
ketone produced may be further transformed, for example by ketalisation, oximation, reduction
and the like under known conditions to give additional compounds of formula I. Similarly,
compounds of formula (AC) wherein R®orR%is C,-Ceamino or di-C,-Cgzamino are enamines, and
these also may be hydrolysed to the corresponding ketone using standard procedures.

A compound of formula (AC), wherein G is C4-C, alkyl, may be prepared from a compound of
formula (AD), wherein G is C4-C; alkyl and X is halogen or other suitable leaving group (such as
an alkyl or arylsulfonate, or an arylselenoxide), by reaction with a compound of formula (H),
optionally in a suitable solvent, and optionally in the presence of a suitable base.

26
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formula (H)

base, solvent

formula (AD) formula (AC)

Suitable solvents include toluene, dichlioromethane and chloroform and suitable bases include
organic bases such as triethylamine, Hunig’s base and 1,8-diazabicycio[5.4.0Jundec-7-ene.
Preferably the solvent is toluene and the base is 1,8-diazabicyclo[5.4.0Jundec-7-ene.

A compound of formula (AD) may be prepared from a compound of formula (AE), under known
conditions.

formula (AE) formula (AD)

For example, a compound of formula (AD) wherein X is chlorine may be prepared by reacting a
compound of formula (AE) with copper(ll) chloride and lithium chloride according to the
procedure of E. Kosower et al., J. Org. Chem., (1963), 28, 630.

Compounds of formula (AE) are known compounds or may be made from known compounds by
known methods (see, for example, Y. Song, B. Kim and J-N Heo, Tetrahedron Lett., (2005), 46,
5977). Alternatively, a compound of formula (AE) wherein G is C,-Caalkyl may be prepared from
a compound of formula (AE), wherein G is hydrogen, for example by reaction with a C,_; alkyl
halide or a tri-C,_;-alkylorthoformate. Compounds of formula (AE), wherein G is hydrogen, are
known, or may be prepared from known compounds by known methods (see, for example, T.
Wheeler, US4338122, US4283348, J. T. Kuethe ef al., J. Org. Chem., (2002), 67, 5993, S.
Buchwald et al., J. Am. Chem. Soc., (2003), 125, 11818).
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Alternatively, a compound of formula (AE), wherein G is C,.;alkyl, may be prepared by reacting a
compound of formula (AF), wherein G is Cyalkyl and Z is a halogen, preferably bromine or
iodine, with a boronic acid of formula (O) in the presence of a suitable metal catalyst, a suitable
base, and optionally a suitable ligand, in a suitable solvent.

HO,
+ B /
HO / base, solvent

Rd

R1
\,\:\ catalyst, ligand
A
R3

formula (AF) formula (O) formula (AE)

Suitable solvents include toluene and n-butanol, suitable bases include inorganic bases such as
potassium phosphate, a suitable metal catalyst is a palladium catalyst, for example in the form of
palladium(ll) acetate, and suitable ligands include substituted phosphines, for example 2-
dicyclohexylphosphino-2’,6’-dimethoxybiphenyl.

Compounds of formula (AF) are known compounds, or may be prepared by methods known in
the literature. For example a compound of formula (AF) wherein G is C;4alkyland Zis a
bromine atom may be prepared by reacting a compound of formula (AG), wherein G is Cyalkyl,
with a suitable brominating agent, such as N-bromosuccinimide, in a suitable solvent, such as
1,2-dichloroethane, as described by R. Shepherd and A. White, J. Chem. Soc. Perkin Trans. 1
(1987), 10, 2153.

G, G,
R O R2 O
H Halogenation H
- b4
H H
5 . 5
formula (AG) , formula (AF)

In a similar manner, a compound of formula (A) may be prepared from a compound of formula
(AH) by suitable derivatisation under standard conditions.
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For example, compounds of formula (AH) are alkenes, and as such undergo further reactions
typical of alkenes to give compounds of formula (A) according to known procedures. Examples of
such reactions include, but are not restricted to, reduction, halogenation, epoxidation,
cyclopropanation, dihydroxylation, hydroarylation, hydrovinylation and hydration. Compounds of
formula (AH) wherein R® or R® is bromine or iodine are vinyl halides, and undergo known
reactions of viny! halides such as Suzuki-Miyaura, Sonogashira, Stille and related reactions.
Certain other compounds of formula (AH), wherein R® or R? is C,-Cgsalkoxy, are enol ethers, and
these may be hydrolysed to the corresponding ketone using standard procedures. In turn, the
ketone produced may be further transformed, for example by ketalisation, oximation, reduction
and the like under known conditions to give additional compounds of formula (A). Similarly,
compounds of formula (AH) wherein R® or R® is C,-Czamino or di-C,-Csamino are enamines, and
these also may be hydrolysed to the-corresponding ketone using standard procedures.

A compound of formula (AH) may be prepared from a compound of formula (Al) by reaction with
a compound of formula (H), optionally in a suitable solvent, and optionally in the presence of a
suitable catalyst. The compounds of formula (Al) have been particularly designed as
intermediates in the synthesis of the compounds of the formula I.

R
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O R\
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Compounds of the formula (Af) having the specific formulae

o ™ o O™
W 1) vl

s

& I Q\:,L A

O and o are known under the CAS registry
numbers 299968-82-4 and 528833-96-7, respectively.

Preferably the catalyst is a Lewis acid catalyst such as aluminium chloride, bismuth (ill) chloride,
bismuth (Il trifluoromethanesulfonate, boron trifluoride, cerium (lll) chloride, copper (1)
trifluoromethanesulfonate, diethylaluminium chloride, hafnium (IV) chloride, iron (lll) chloride,
lithium perchlorate, lithium trifluoromethanesulfonate, magnesium bromide, magnesium iodide,
scandium (I1) trifluoromethanesulfonate, tin (1V) chloride, titanium (IV) chioride, titanium (IV)
isopropoxide, trimethyl aluminium, N-trimethylsilyl-bis(trifluoromethanesulfonyl)imide,
trimethylsilyl trifluoromethane-sulfonate, ytterbium (1) trifluoromethanesulfonate, zinc iodide and
zirconium (1V) chloride. Magnesium iodide is particularly preferred. Suitable solvents include
those which are known to be effective solvents for conducting Diels-Alder reactions, among
them, for example, chloroform, dichloromethane, diethyl ether, ethanol, methanol, perfluorinated
alkanes, such as perfluorohexane, toluene, water,and ionic liquids such as 1-butyl-3-
methylimidazolium tetrafluoroborate and 1-butyl-3-methylimidazolium hexafluorophosphate.
Dichloromethane is particularly preferred as a solvent.

A compound of formula (Al), may be prepared by oxidising a compound of formula (AJ) in a
suitable solvent such as toluene, acetone, chloroform, dichloromethane or 1,4-dioxane. A wide
range of oxidants are suitable for effecting this transformation, including inorganic oxidants such
as chromium trioxide, pyridinium dichromate, manganese dioxide and aluminium alkoxides such
as aluminium isopropoxide, as well as organic oxidants such as 2,3-dichloro-5,6-dicyano-p-
benzoquinone and hypervalent iodine oxidants such as 1,1,1,-tris(acetyloxy)-1,1-dihydro-1,2-
benziodoxol-3-(1H)-one (Dess-Martin periodinane), Suitable procedures are described, for
example, by K. Saito and H. Yamachika, US4371711. and by G. Piancatelli et al., Tetrahedron
(1978), 34, 2775. The use of chromium trioxide in a mixture of sulfuric acid and acetone (Jones
reagent) is preferred. | ' ' o
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formula (AJ) formula (Al)

The compounds of the formula Al have been particularly designed as intermediates for the
synthesis of the compounds of the formula |.

Particularly useful compounds of the formula Al are those, wherein R® and R'? are hydrogen.

In another group of useful compounds of the formula |, R*, R? and R* are independently of each

other methy! or ethyl.

In another group of useful compounds of the formula 1, R', R? and R* are independently of each
other methyl or ethyl, and R®, R® and R'? are hydrogen.

A compound of formula (AJ) may be prepared from a compound of formula (AK) by treatment
with a suitable acid catalyst in the presence of water and optionally in the presence of a suitable

solvent, according to known procedures.

1 - - . * . - 1
HO R 12 O R
12 - , = aqueous acid
R, > R —— , —R?
N, / Y ) ;
— J—\ or ZnCl,, water RS~ bam
RN O R R oHRY R’
formuia (AK) formula (AJ)

For example, a compound of formula (AK) may be converted to a compound of formula (AJ) in
the presence of an aqueous solution of an acid such as phosphoric acid or polyphosphoric acid
as described, for example by K. Saito and H. Yamachika, US4371711. Alternatively a compound
of formula (AJ) may be prepared from a compound of formula (AK) by rearrangement in the
presence of a Lewis acid catalyst such as zinc chloride according to the procedure of G.
Piancatelli et al., Tetrahedron, (1978), 34, 2775.

A compound of formula (AK) may be prepared by the reduction of a compound of formula (AL) by
known conditions (see, for example R S@Iyegtri etal.,, J. Med. Chem., 2005, 48, 4378-4388).

Y1
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formula (AL) formula (AK)

Compounds of formula (AL) are known, or may be made by known methods from known
compounds (see, for example, L. Liebeskind et al., Org. Lett., (2003), 5 (17), 3033-3035, H.
Firouzabadi, N. Iranpoor and F. Nowrouzi, Tetrahedron, (2004), 60,10843, R. Silvestri et al., J.
Med. Chem., (2005), 48, 4378 and references therein).

Alternatively a compound of formula (AK) may be prepared by the addition of a suitable
organometallic reagent such as an arylmagnesium halide of formula (AM) wherein Hal is a halide
such as chloride, bromide or iodide, or an aryllithium reagent of formula (AN) or a diarylzinc
reagent of formula (AQ) to a furan-2-carboxaldehyde of formula (AP) according to known
procedures (see, for example G. Panda et al., Tetrahedron Lett., (2005), 46, 3097).

R! . 2 R\ - R

. R
N
] ,]/ 5 or Ui /L //l\
Mg Y R Li
= \R( " L>_L
5 = R

R*™ formuta (AM) formula (AN)

st DePat

formula (AK)

formula (AP) or

formuia (AO)

Additional compounds of formula (AK) may be prepared from compounds of formula (AR) by
reaction with a strong base, for a example an alkyl lithium reagent such as n-butyllithium,
optionally in the presence of an additive such as tetramethylethylenediamine, and in a suitable
solvent such as diethyl ether or tetrahydrofuran, followed by reaction with a benzaldehyde of
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formula (AS) as described, for example by |. Gupta and M. Ravikanth, J. Org. Chem_, (2004), 69,
6796, A. M. Echavarren et al., J. Am. Chem. Soc., (2003),125 (19), 5757, and by T. K.
Chandrashekar et al., J. Org. Chem., (2002), 67, 6309-6319.

R1
HO
5 12 R" R?
R R 1. alkyl lithium e
;( )( . R0 R* R®
o 1 2
R N R
formula (AR) 2. | P formula (AK)
oHC” ¥ TR
T
formula (AS)

The organometallic reagents of formuia (AM), formula (AN) and formula (AO) are known
compounds or may be made by known methods from known compounds. Compounds of formula
(AP), formula (AR) and formula (AS) are known compounds, or may be prepared from known
compounds by known methods.

The compounds of formula | according to the invention can be used as herbicides in unmodified
form,_as obtained in the synthesis, but they.are generally formulated into herbicidal compositions
in a variety of ways using formulation adjuvants, such as carriers, solvents and surface-active
substances. The formulations can be in various physical forms, for example in the form of dusting
powders, gels, wettable powders, water-dispersible granules, water-dispersible tablets,
effervescent compressed tablets, emulsifiable concentrates, microemulsifiable concentrates, oil-
in-water emuisions, oil flowables, aqueous dispersions, oily dispersions, suspoemulsions,
capsule suspensions, emulsifiable granules, soluble liquids, water-soluble concentrates (with
water or a water-miscible organic solvent as carrier), impregnated polymer films or in other forms
known, for example, from the Manual on Development and Use of FAQO Specifications for Plant
Protection Products, 5th Edition, 1999. Such formulations can either be used directly or are
diluted prior to use. Diluted formulations can be prepared, for example, with water, liquid
fertilisers, micronutrients, biological organisms, oil or solvents.

The formulations can be prepared, for exampie, by mixing the active ingredient with formulation
adjuvants in order to obtain compositions in the form of finely divided solids, granules, solutions,
dispersions or emulsions. The active ingredients can also be formulated with other adjuvants, for

example finely divided solids, mineral oils, vegetable oils, modified vegetable oils, organic
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solvents, water, surface-active substances or combinations thereof. The active ingredients can
also be contained in very fine microcapsules consisting of a polymer. Microcapsules contain the
active ingredients in a porous carrier. This enables the active ingredients to be released into their
surroundings in controlied amounts (e.g. slow release). Microcapsules usually have a diameter of |
from 0.1 to 500 microns. They contain active ingredients in an amount of about from 25 to 95 %
by weight of the capsule weight. The active ingredients can be present in the form of a monolithic
solid, in the form of fine particles in solid or liquid dispersion or in the form of a suitable solution.
The encapsulating membranes comprise, for example, natural and synthetic gums, cellulose,
styrene-butadiene copolymers, polyacrylonitrile, polyacrylate, polyester, polyamides, polyureas,
polyurethane or chemically modified polymers and starch xanthates or other polymers that are
known to the person skilled in the art in this connection. Alternatively it is possible for very fine
microcapsules to be formed wherein the active ingredient is present in the form of finely divided
particles in a solid matrix of a base substance, but in that case the microcapsule is not

encapsuiated.

The formulation adjuvants suitable for the preparation of the compositions according to the
invention are known per se. As liquid carriers there may be used: water, toluene, xylene,
petroleum ether, vegetable oils, acetone, methy! ethyl ketone, cyclohexanone, acid anhydrides,
acetonitrile, acetophenone, amyl acetate, 2-butanone, butylenes carbonate, chlorobenzene,
cyclohexane, cyclohexanol, alkyl esters of acetic acid, diacetone alcohol, 1,2-dichloropropane,
diethanolamine, p-diethylbenzene, diethylene glycol, diethylene glycol abietate, diethylene glycol
buty! ether, diethylene glycol ethyl ether, diethylene glycol methyl ether, N,N-dimethyliformamide,
dimethyl sulfoxide, 1,4-dioxane, dipropylene glycol, dipropylene glycol methyl ether, dipropylene
glycol dibenzoate, diproxitol, alkylpyrrolidone, ethyl acetate, 2-ethyl hexanol, ethylene carbonate,
1,1,1-trichloroethane, 2-heptanone, alpha-pinene, d-limonene, ethyl lactate, ethylene glycol,
ethylene glycol buty! ether, ethylene glycol methyl ether, gamma-butyrolactone, glycerol, glycerol
acetate, glycerol diacetate, glycerol triacetate, hexadecane, hexylene glycol, isoamyl| acetate,
isobornyl acetate, isooctane, isophorone, isopropyibenzene, isopropyl myristate, lactic acid,
laurylamine, mesityl oxide, methoxypropanol, methyl isoamyl ketone, methy! isobutyl ketone,
methyl laurate, methyl octanoate, methy! oleate, methylene chloride, m-xylene, n-hexane, n-
octylamine, octadecanoic acid, octylamine acetate, oleic acid, oleylamine, o-xylene, phenol,
polyethylene glycol (PEG 400), propionic acid, propyl lactate, propylene carbonate,propylene
glycol, propylene glycol methyl ether, p-xylene, toluene, triethyl phosphate, triethylene glycol,
xylenesulfonic acid, paraffin, mineral oil, trichloroethylene, perchioroethylene, ethyl acetate, amyl
acetate, butyl acetate, propylene glycol methyl ether, diethylene glycol methyl ether, methanol,
ethanol, isopropanol, and higher molecular weight alcohols, such as amyl alcohol,
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tetrahydrofurfuryl alcohol, hexanol, octanol, ethylene glycol, propylene glycol, glycerol, N-methyi-
2-pyrrolidone and the like. Water is generally the carrier of choice for the dilution of the
concentrates. Suitable solid carriers are, for example, talc, titanium dioxide, pyrophyliite clay,
silica, attapulgite clay, kieselguhr, limestone, calcium carbonate, bentonite, calcium
montomorillonite, cottonseed husks, wheatmeal, soybean flour, pumice, wood flour, ground
walnut shells, lignin and similar materials, as described, for example, in CFR 180.1001. (c) & (d).

A large number of surface-active substances can advantageously be used both in solid and in
liquid formulations, especially in those formulations which can be diluted with a carrier priorto -
use. Surface-active substances may be anionic, cationic, non-ionic or polymeric and they may be
used as emulsifiying, wetting or suspending agents or for other purposes. Typical surface-active
substances include, for example, salts of alkyl sulfates, such as diethanolammonium lauryl
sulfate; salts of alkylarylsulfonates, such as calciurn dodecylbenzenesulfonate; atkylphenol-
alkylene oxide addition products, such as nonyiphenol ethoxylate; alcohol-alkylene oxide addition
products, such as tridecyl alcohol ethoxylate; soaps, such as sodium stearate; salts of
alkylnaphthalenesulfonates, such as sodium dibutylnaphthalenesulfonate; dialky! esters of
sulfosuccinate salts, such as sodium di(2-ethylhexyl)sulfosuccinate; sorbitol esters, such as
sorbitol oleate; quaternary amines, such as lauryl trimethylammonium chioride, polyethylene
glycol esters of fatty acids, such as polyethylene glycol stearate; block copolymers of ethyiene

oxide.and. propylene oxide;.and.salts.of. mono-and di-alkyl phosphate.esters; and.also further_. . _ .

substances described e.g. in "McCutcheon's Detergents and Emuisifiers Annual”, MC Publishing
Corp., Ridgewood, New Jersey, 1981.

Further adjuvants which can usually be used in pesticidal formulations include crystallisation
inhibitors, viscosity-modifying substances, suspending agents, dyes, anti-oxidants, foaming
agents, light absorbers, mixing aids, anti-foams, complexing agents, neutralising or pH-modifying
substances and buffers, corrosion-inhibitors, fragrances, wetting agents, absorption improvers,
micronutrients, plasticisers, glidants, lubricants, dispersants, thickeners, anti-freezes,
microbiocides, and also liquid and solid fertilisers.

The formulations may also comprise additional active substances, for example further herbicides,
herbicide safeners, plant growth regulators, fungicides or insecticides.

The compositions according to the invention can additionally include an additive comprising an
oil of vegetable or animal origin, a mineral oil, atkyl esters of such oils or mixtures of such oils
and oil derivatives. The amount of oil additive used in the composition according to the invention

yiy
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is generally from 0.01 to 10 %, based on the spray mixture. For example, the oil additive can be
added to the spray tank in the desired concentration after the spray mixture has been prepared.
Preferred oil additives comprise mineral oils or an oil of vegetable origin, for example rapeseed
oil, olive oil or sunflower oil, emulsified vegetable oil, such as AMIGO® (Rhdne-Poulenc Canada
Inc.), alkyl esters of oils of vegetable origin, for example the methyl derivatives, or an oil of
animal origin, such as fish oil or beef tallow. A preferred additive contains, for example, as active
components essentially 80 % by weight alkyl esters of fish oils and 15 % by weight methylated
rapeseed oil, and also 5 5 by weight of customary emulsifiers and pH modifiers. Especially
preferred oil additives comprise alkyl esters of Cg-Co: fatty acids, especially the methyl
derivatives of C,5-C s fatty acids, for example the methyl esters of lauric acid, palmitic acid and
oleic acid, being important. Those esters are known as methyl laurate (CAS-111-82-0), methyl
paimitate (CAS-112-39-0) and methyl oleate (CAS-112-62-9). A preferred fatty acid methyi ester
derivative is Emery® 2230 and 2231 (Cognis GmbH). Those and other oil derivatives are also
known from the Compendium of Herbicide Adjuvants, 5th Edition, Southern litinois University,
2000.

The application and action of the oil additives can be further improved by combining them with
surface-active substances, such as non-ionic, anionic or cationic surfactants. Examples of
suitable anionic, non-ionic and cationic surfactants are listed on pages 7 and 8 of WO 97/34485.
- Preferred surface-active substances are anionic surfactants of the dodecylbenzylsulfonate type,
especially the calcium salis thereof, and also non-ionic surfactants of the fatty alcoho! ethoxylate
type. Special preference is given to ethoxylated C--Cx; fatty alcohols having a degree of
ethoxylation of from 5 to 40. Examples of commercially available surfactants are the Genapol
types (Clariant AG). Also preferred are silicon2 surfactants, especially polyalkyt-oxide-modified
heptamethyitrisiloxanes, which are commercially available e.g. as Silwet L-77®, and also
perfluorinated surfactants. The concentration of surface-active substances in relation to the total
additive is generally from 1 to 30 % by weight. Examples of oil additives that consist of mixtures
of oils or mineral oils or derivatives thereof with surfactants are Edenor ME SU®, Turbocharge®
(Syngenta AG, CH) and Actipron® (BP Oil UK Limited, GB).

The said surface-active substances may also be used in the formulations alone, that is to say
without oil additives.

Furthermore, the addition of an organic solvent to the oil additive/surfactant mixture can
contribute to a further enhancement of action. Suitable solvents are, for example, Solvesso®
(ESSO) and Aromatic Solvent® (Exxon Corporation).The concentration of such solvents can be
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from 10 to 80 % by weight of the total weight. Such oil additives, which may be in admixture with
solvents, are described, for example, in US-A-4 834 908. A commercially available oil additive
disclosed therein is known by the name MERGE® (BASF Corporation). Further oil additives that
are preferred according to the invention are SCORE® (Syngenta Crop Protection Canada) and
Adigor® (Syngenta Crop Protection Canada).

In addition to the oil additives listed above, in order to enhance the activity of the compositions
according to the invention it is also possible for formulations of alkylpyrrolidones, (e.g. Agrimax®)
to be added to the spray mixture. Formulations of synthetic latices, such as, for example,
polyacrylamide, polyvinyl compounds or poly-1-p-menthene (e.g. Bond@, Courier or Emerald®)
can also be used. Solutions that contain propionic acid, for example Eurogkem Pen-e-trate®,
can also be mixed into the spray mixture as activity-enhancing agents.

The herbicidal formulations generally contain from 0.1 to 99 % by weight, especially from 0.1 to
95 % by weight, of a compound of formula | and from 1 to 99.9 % by weight of a formulation
adjuvant, which preferably includes from 0 to 25 % by weight of a surface-active substance.
Whereas commercial products will preferably be formulated as concentrates, the end user will
normally employ dilute formulations.

The rate of application of the compounds of formula | may vary within wide limits and depends.
upon the nature of the soil, the method of application (pre- or post-emergence; seed dressing;
application 1o the seed furrow; no tillage application efc.), the crop plant, the weed or grass to be
controlled, the prevailing climatic conditions, and other factors governed by the method of
application, the time of application and the target crop. The compounds of formula | according to
the invention are generally applied at a rate of 1- 2000 g/ha, preferably 1- 1000 g / ha and most
preferably at 1- 500 g / ha.

Preferred formulations have especially the following compositions:
(% = percent by weight):

Emulsifiable concentrates:

active ingredient: 1 to 95 %, preferably 60 to 90 %
surface-active agent: 1 to 30 %, preferably 5 to 20 %
liquid carrier: 1 to 80 %, preferably 1 to 35 %
Dusts:

active ingredient: 0.1 to 10 %, preferably 0.1 to 5 %

Y7
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solid carrier:
Suspension concentrates:
active ingredient:
water:

surface-active agent:
Wettable powders:
active ingredient:
surface-active agent:
solid carrier:
Granules:

active ingredient:
solid carrier:

The following Examples further illustrate, but do not limit, the invention.

F1. Emulsifiable concentrates

active ingredient

calcium dodecylbenzene-
sulfonate

castor oil polyglycol ether
(36 mol of ethylene oxide)
octylphenol polyglycol ether
(7-8 mol of ethylene oxide)
NMP

arom. hydrocarbon

mixture C¢-C12

99.9 to 90 %, preferably 99.9 to 99 %

5to 75 %, preferably 10 to 50 %
94 to 24 %, preferably 88 to 30 %
1 to 40 %, preferably 2 to 30 %

0.5 to 90 %, preferably 1 to 80 %
0.5 t0 20 %, preferably 1 to 15 %
5 to 95 %, preferably 15 to 90 %

0.1 to 30 %, preferably 0.1t0 15 %

a)
5%

6 %

4 %...

85 %

99.5 to 70 %, preferably 97 to 85 %

b)
10 %

8%

4 %

78 %

4

PCT/EP2008/006467

c) d)

25 % 50 %
6 % 8%
4% 4%
- 2%

10 % 20 %

55 % 16 %

Emulsions of any desired concentration can be prepared from such concentrates by dilution with

water.

F2. Solutions

active ingredient
1-methoxy-3-(3-methoxy-
propoxy)-propane
polyethylene glycol MW 400
NMP

arom. hydrocarbon

mixture Co-C1p

a)
5%

20 %

75 %

b)
10 %

20 %
10 %

60 %

c)
50 %

20 %

30 %

d)
90 %

10 %
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The solutions are suitable for application in the form of microdrops.

F3. Wettable powders a) b) c) d)
active ingredient 5% 25% 50 % 80 %
sodium lignosulfonate 4% - 3% -
sodium lauryl sulfate 2% 3% - 4 %
sodium diisobutylnaphthalene-

sulfonate - 6 % 5% 6 %
octylphenol polyglycol ether - 1% 2% -
(7-8 mol of ethylene oxide)

highly disperse silicic acid 1% 3% 5% 10 %
kaolin 88 % C62% 35% -

The active ingredient is thoroughly mixed with the adjuvants and the mixture is thoroughly ground
in a suitable mill, yielding wettable powders which can be diluted with water to give suspensions
of any desired concentration.

F4. Coated granules a) b) c)

active ingredient 0.1% 5% 15 %
highly disperse silicic acid 0.9 % 2% 2%
inorg. carrier 99.0 % 93 % 83 %

(diameter 0.1 - 1 mm)

-e.g. CaCO, or SiO, S .

The active ingredient is dissolved in methylene chloride, the solution is sprayed onto the carrier
and the solvent is subsequently evaporated off in vacuo.

F5. Coated granules a) b) c)

active ingredient 0.1 % 5% 15 %
polyethylene glycol MW 200 1.0 % 2% 3%
highly disperse silicic acid 0.9 9% 1% 2%
inorg. carrier 98.0 % 92 % 80 %

(diameter 0.1 - 1 mm)

e.g. CaCO; or SiO;

The finely ground active ingredient is applied uniformly, in a mixer, to the carrier moistened with
polyethylene glycol. Non-dusty coated granules are obtained in this manner.

F6. Extruder granules a) b) c) d)

active ingredient 01% 3% 5% 15 %
sodium lignosulfonate 1.5% 2% 39% 4%
carboxymethylcellulose 1.49% 2% 2% 2%

kaolin 97.0 % 93 % 90 % 79 %
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The active ingredient is mixed and ground with the adjuvants and the mixture is moistened with
water. The resulting mixture is extruded and then dried in a stream of air.

F7. Dusts a) b) c)

active ingredient 01% 1% 5%
talcum 39.9% 43 % 35 %
kaolin 60.0 % 50 % 60 %

Ready-to-use dusts are obtained by mixing the active ingredient with the carriers and grinding the
mixture in a suitable mill.

F8. Suspension concentrates a) b) c) d)
active ingredient 3% 10 % 25 % 50 %
ethylene glycol 5% % % 5%
nonylphenol polyglycol ether - 1% 2% -

(15 mol of ethylene oxide)

sodium lignosulfonate 3% 3% 4% S
carboxymethylcellulose 1% 1% 1% 1%
37 % aqueous formaldehyde 0.2% 0.2% 0.2% 0.2%
solution

silicone oil emuision 0.8 % 0.8 % 0.8% 0.8 %
water 87 % 79 % 62 % 38 %

The finely ground active ingredient is intimately mixed with the adjuvants, yielding a suspension
concentrate from which suspensions of any desired concentration can be prepared by dilution

with water.

The invention relates also to a method for the selective control of grasses and weeds in crops of
useful plants, and for non-selective weed control, which comprises treating the useful plants or
the area under cultivation or the locus thereof with a compound of formula I.

Crops of useful plants in which the compositions according to the invention can be used include
especially cereals, in particular wheat and barley, rice, corn, rape, sugarbeet, sugarcane,
soybean, cotton, sunflower, peanut and plantation crops.

The term "crops” is to be understood as also including crops that have been rendered tolerant to
herbicides or classes of herbicides (for example ALS, GS, EPSPS, PPO and HPPD inhibitors) as
a result of conventional methods of breeding or genetic engineering. An example of a crop that
has been rendered tolerant e.g. to imidazolinones, such as imazamox, by conventional methods
of breeding is Clearfield® summer rape (Canola). Examples of crops that have been rendered

S0
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tolerant to herbicides by genetic engineering methods include e.g. glyphosate- and glufosinate-
resistant maize varieties commercially available under the trade names RoundupReady® and
LibertyLink®. The weeds to be controlled may be both monocotyledonous and dicotyledonous
weeds, such as, for example, Stellaria, Nasturtium, Agrostis, Digitaria, Avena, Setaria, Sinapis,
Lolium, Solanum, Echinochloa, Scirpus, Monochoria, Sagittaria, Bromus, Alopecurus, Sorghum,
Rottboellia, Cyperus, Abutilon, Sida, Xanthium, Amaranthus, Chenopodium, ipomoea,
Chrysanthemum, Galium, Viola and Veronica. Control of monocotyledonous weeds, in particular
Agrostis, Avena, Setaria, Lolium, Echinochloa, Bromus, Alopecurus and Sorghum is very
extensive.

Crops are also to be understood as being those which have been rendered resistant to harmful
insects by genetic engineering methods, for example Bt maize (resistant to European corn
borer), Bt cotton (resistant to cotton boll weevil) and also Bt potatoes (resistant to Colorado
beetle). Examples of Bt maize are the Bt-176 maize hybrids of NK® (Syngenta Seeds). The Bt
toxin is a protein that is formed naturally by Bacillus thuringiensis soil bacteria. Examples of
toxins and transgenic plants able to synthesise such toxins are described in EP-A-451 878, EP-
A-374 753, WO 93/07278, WO 95/34656, WO 03/052073 and EP-A-427 529. Examples of
transgenic plants that contain one or more genes which code for an insecticidal resistance and
express one or more toxins are KnockOut® (maize), Yield Gard® (maize), NuCOTIN33B®

_ (cotton), Bollgard® (cotton), NewLeaf® (potatoes), NatureGard® and Protexcta®. Plant crops.
and their seed material can be resistant to herbicides and at the same time also to insect feeding
(“stacked" transgenic events). Seed can, for example, have the ability to express an insecticidally
active Cry3 protein and at the same time be glyphosate-tolerant. The term "crops” is to be
understood as also including crops obtained as a result of conventional methods of breeding or
genetic engineering which contain so-called output traits (e.g. improved flavour, storage stability,

nutritional content).

Areas under cultivation are to be understood as including land where the crop plants are already
growing as well as land intended for the cultivation of those crop plants.

The compounds of formula | according 1o the invention can also be used in combination with
further herbicides. Preferably, in these mixtures, the compound of the formula | is one of those
compounds listed in Tables 1 to 146 below. The following mixtures of the compound of formula |
are especially important:

compound of formula | + acetochlor, compound of formula | + acifluorfen, compound of formula |
+ acifluorfen-sodium, compound of formula | + aclonifen, compound of formula | + acrolein,

51
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compound of formula | + alachlor, compound of formula 1 + alloxydim, compound of formula | +
allyt alcohol, compound of formula | + ametryn, compound of formula | + amicarbazone,
compound of formula | + amidosulfuron, compound of formula | + aminopyralid, compound of
formula | + amitrole, compound of formula | + ammonium sulfamate, compound of formula | +
anilofos, compound of formula | + asulam, compound of formula | + atraton, compound of
formula | + atrazine, compound of formula | + azimsulfuron, compound of formula 1 + BCPC,
compound of formula | + beflubutamid, compound of formula | + benazolin, compound of formula
| + benfluralin, compound of formula | + benfuresate, compound of formula | + bensulfuron,

- compound of formula | + bensulfuron-methyl, compound of formula | + bensulide, compound of-

formula | + bentazone, compound of formula | + benzfendizone, compound of formuia{ +
benzobicyclon, compound of formula | + benzofenap, compound of formula 1 + bifenox,
compound of formula | + bilanafos, compound of formula | + bispYribac, compound of formula | +
bispyribac-sodium, compound of formula | + borax, compound of formula | + bromacil, compound
of formula 1 + bromobutide, compound of formula | + bromoxynil, compound of formulal +
butachlor, compound of formula | + butafenacii, compound of formula | + butamifos, compound of
formula | + butralin, compound of formula | + butroxydim, compound of formula | + butylate,
compound of formula | + cacodylic acid, compound of formula | + calcium chlorate, compound of
formula | + cafenstrole, compound of formula | + carbetamide, compound of formula | +
carfentrazone, compound of formula | + carfentrazone-ethyl, compound of formula | + CDEA,

-compound-of-formula-t +-CGEPC; compound-of-formula 1 +chlerflurenol, conmipound-of-formulad +- -

chiorflurenol-methyl, compound of formula I + chloridazon, compound of formula | + chlorimuron,
compound of formula 1 + chlorimuron-ethyl, compound of formula | + chloroacetic acid,
compound of formula | + chlorotoluron, compound of formula | + chlorpropham, compound of
formula 1 + chlorsulfuron, compound of formula 1 + chlorthal, compound of formula 1 + chlorthal-
dimethyl, compound of formuia | + cinidon-ethyl, compound of formula 1 + cinmethylin, compound
of formula | + cinosulfuron, compound of formula | + cisanilide, compound of formula t +
clethodim, compound of formula | + clodinafop, compound of formula | + clodinafop-propargyl,
compound of formula | + clomazone, compound of formula | + clomeprop, compo'und of formula |
+ clopyralid, compound of formula | + cloransulam, compound of formula | + cloransulam-methyl,
compound of formuta | + CMA, compound of formula | + 4-CPB, compound of formula 1 + CPMF,
compound of formula | + 4-CPP, compound of formula | + CPPC, compound of formula | +
cresol, compound of formula | + cumyluron, compound of formula | + cyanamide, compound of
formula | + cyanazine, compound of formula | + cycloate, compound of formula | +
cyclosulfamuron, compound of formula | + cycloxydim, compound of formula 1 + cyhalofop,
compound of formula | + cyhalofop-butyl, compound of formula ! + 2,4-D, compound of formula |
+3,4-DA, compound of formula | + daimuron, compound of formula | + dalapon, compound of
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formula | + dazomet, compound of formula | + 2,4-DB, compound of formula | + 3,4-DB,
compound of formula | + 2,4-DEB, compound of formula | + desmedipham, compound of formula
1 + dicamba, compound of formula | + dichlobenil, compound of formula | + ortho-
dichlorobenzene, compound of formula | + para-dichlorobenzene, compound of formula | +
dichlorprop, compound of formula { + dichlorprop-P, compound of formula | + diclofop, compound
of formula | + diclofop-methyl, compound of formula | + diclosulam, compound of formula | +
difenzoquat, compound of formuia | + difenzoquat metilsulfate, compound of formula | +
diflufenican, compound of formula | + diflufenzopyr, compound of formula | + dimefuron,
compound of formula | + dimepiperate, compound of formula | + dimethachlor, compound of
formula | + dimethametryn, compound of formula | + dimethenamid, compound of formula | +
dimethenamid-P, compound of formula | + dimethipin, compound of formula | + dimethylarsinic
acid, compound of formula 1 + dinitramine, compound of formula | + dinoterb, compound of
formula | + diphenamid, compound of formula | + diquat, compound of formula | + diquat
dibromide, compound of formula | + dithiopyr, compound of formula | + diuron, compound of
formula | + DNOC, compound of formuia | + 3,4-DP, compound of formula | + DSMA, compound
of formula | + EBEP, compound of formula | + endothal, compound of formula | + EPTC,
compound of formula | + esprocarb, compound of formula | + ethalfluralin, compound of formula |
+ ethametsulfuron, compound of formula | + ethametsulfuron-methyl, compound of formula | +
ethofumesate, compound of formula | + ethoxyfen, compound of formuia | + ethoxysuifuron,
_compound of formula | + etobenzanid, compound of formula | + fenoxaprop-P, compound of
formula | + fenoxaprop-P-ethyl, compound of formula | + fentrazamide, compound of formula | +
ferrous sulfate, compound of formula 1 + flamprop-M, compound of formula | + flazasulfuron,
compound of formula | + florasulam, compound of formula | + fluazifop, compound of formula | +
fluazifop-butyl, compound of formula | + fluazifop-P, compound of formula | + fluazifop-P-butyl,
compound of formula | + flucarbazone, compound of formula | + flucarbazone-sodium,
compound of formuia | + flucetosulfuron, compound of formula | + fluchioralin, compound of
formula | + flufenacet, compound of formula | + flufenpyr, compound of formula | + flufenpyr-
ethyl, compound of formula | + flumetsutam, compound of formula | + flumiclorac, compound of
formula | + flumiclorac-pentyl, compound of formula | + flumioxazin, compound of formuia | +
fluometuron, compound of formula | + fluoroglycofen, compound of formula | + fluoroglycofen-
ethyl, compound of formula | + flupropanate, compound of formula 1 + flupyrsulfuron, compound
of formula 1 + flupyrsulfuron-methyl-sodium, compound of formula | + flurenol, compound of
formula | + fluridone, compound of formula | + flurochloridone, compound of formula | +
fluroxypyr, compound of formula | + flurtamone, compound of formula | + fluthiacet, compound of
formula | + fluthiacet-methyl, compound of formuta | + fomesafen, compound of formula | +
foramsulfuron, conpound of formula | + fosamine, compound of formula | + glufbsinate,
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compound of formula | + glufosinate-ammonium, compound of formula | + glyphosate, compound
of formula | + halosulfuron, compound of formula | + halosulfuron-methyl, compound of formula |
+ haloxyfop, compound of formula | + haloxyfop-P, compound of formula | + HC-252, compound
of formula | + hexazinone, compound of formula | + imazamethabenz, compound of formuia | +
imazamethabenz-methyl, compound of formula | + imazamox, compound of formula | + imazapic,
compound of formula | + imazapyr, compound of formula | + imazaquin, compound of formula | +
imazethapyr, compound of formula | + imazosulfuron, compound of formula 1 + indanofan,
compound of formula | + iodomethane, compound of formula 1 + iodosulfuron, compound of
formula | + iodosulfuron-methyl-sodium, compound of formuia | + ioxynil, compound of formuia |
+ isoproturon, compound of formula | + isouron, compound of formuia | + isoxaben, compound of
formula 1 + isoxachlortole, compound of formula 1 + isoxaflutole, compound of formula | +
karbutilate, compound of formula | + factofen, compound of formula | + lenacil, compound of
formula | + linuron, compound of formula | + MAA, compound of formula | + MAMA, compound of
formula | + MCPA, compound of formula | + MCPA-thioethyl, compound of formula | + MCPB,
compound of formula | + mecoprop, compound of formula | + mecoprop-P, compound of formula
| + mefenacet, compound of formula | + mefluidide, compound of formula | + mesosuifuron,
compound of formula | + mesosulfuron-methyl, compound of formula | + mesotrione, compound
of formula | + metam, compound of formula | + metamifop, compound of formula | + metamitron,
compound of formula | + metazachlor, compound of formula | + methabenzthiazﬁron, compound
of formula | +methylarsonic acid; compound of formula | + methyldymron, compound of formula |
+ methyl isothiocyanate, compound of formula | + metobenzuron, compound of formula | +
metolachlor, compound of formula | + S-metolachior, compound of formula | + metosuiam,
compound of formula | + metoxuron, compound of formula | + metribuzin, compound of formula i
+ metsulfuron, compound of formula | + metsulfuron-methyl, compound of formula | + MK-616,
compound of formula | + molinate, compound of formula | + monolinuron, compound of formula |
+ MSMA, compound of formula | + naproanilide, compound of formula | + napropamide,
compound of formula | + naptalam, compound of formula | + neburon, compound of formula 1 +
nicosulfuron, compound of formula 1 + nonanoic acid, compound of formula | + norflurazon,
compound of formula | + oleic acid (fatty acids), compound of formula | + orbencarb, compound
of formula | + orthosulfamuron, compound of formula 1 + oryzalin, compound of formula 1 +
oxadiargy!, compound of formula | + oxadiazon, compound of formula | + oxasulfuron, compound
of formula | + oxaziclomefone, compound of formuta | + oxyfluorfen, compound of formula | +
paraquat, compound of formula | + paraquat dichloride, compound of formula | + pebulate,
compound of formula | + pendimethalin, compound of formula | + penoxsulam, compound of
formula | + pentachlorophenol, compound of formula | + pentanochlor, compound of formula | +
pentoxazone, compound of formula | + pethoxamid, compound of formula | + petrolium oils,
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compound of formula | + phenmedipham, compound of formula | + phenmedipham-ethyl,
compound of formula | + picloram, compound of formula | + picolinafen, compound of formula | +
pinoxaden, compound of formula | + piperophos, compound of formula | + potassium arsenite,
compound of formula | + potassium azide, compound of formula | + pretilachlor, compound of
formula | + primisulfuron, compound of formuia | + primisulfuron-methyl, compound of formula | +
prodiamine, compound of formula | + profluazol, compound of formula | + profoxydim, compound
of formula | + prometon, compound of formula | + prometryn, compound of formula | +
propachlor, compound of formula | + propanil, compound of formula | + propaquizafop,
compound of formula | + propazine, compound of formula | + propham, compound of formula | +
propisochlor, compound of formula | + propokycarbazone, compound of formula | +
propoxycarbazone-sodium, compound of formula | + propyzamide, compound of formula | +
prosulfocarb, compound of formula | + prosulfuron, compound of formula | + pyraclonil,
‘compound of formula | + pyraflufen, compound of formula | + pyraflufen-ethyl, compound of
formula | + pyrazolynate, compound of formula | + pyrazosulfuron, compound of formula | +
pyrazosulfuron-ethyl, compound of formula | + pyrazoxyfen, compound of formula | +
pyribenzoxim, compound of formula | + pyributicarb, compound of formula | + pyridafol,
compound of formula | + pyridate, compound of formula | + pyriftalid, compound of formula | +
pyriminobac, compound of formula | + pyriminobac-methyl, compound of formula 1 +
pyrimisulfan, compound of formula | + pyrithiobac, compound of formula | + pyrithiobac-sodium,
compound of formula | + quinclorac, compound of formula | + quinmerac, compound. of formula |
+ quinoclamine, compound of formula | + quizalofop, compound of formula | + quizalofop-P,
compound of formula | + rimsulfuron, compound of formula | + sethoxydim, compound of formula
| + siduron, compound of formula | + simazine, compound of formula | + simetryn, compound of
formuta | + SMA, compound of formula | + sodium arsenite, compound of formuia | + sodium
azide, compound of formuta | + sodium chlorate, compound of formula | + sulcotrione, compound
of formula | + sulfentrazone, compound of formula | + sulfometuron, compound of formula 1 +
sulfometuron-methyl, compound of formula | + sulfosate, compound of formuia | + sulfosulfuron,
compound of formula 1 + sulfuric acid, compound of formula | + tar oils, compound of formula | +
2,3,6-TBA, compound of formula | + TCA, compound of formula | + TCA-sodium, compound of
formula | + tebuthiuron, compound of formula | + tepraloxydim, compound of formula | + terbacil,
compound of formula | + terbumeton, compound of formula | + terbuthylazine, compound of
formula | + terbutryn, compound of formula | + thenylchlor, compound of formula | + thiazopyr,
compound of formula | + thifensulfuron, compound of formula | + thifensulfuron-methyl,
compound of formula | + thiobencarb, compound of formula | + tiocarbazil, compound of formula
| + topramezone, compound of formula | + tralkoxydim, compound of formula | + tri-allate,
compound of formula | + triasulfuron, compound of formula | + triaziflam, compound of formuia |
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+ tribenuron, compound of formula 1 + tribenuron-methyl, compound of formula | + tricamba,
compound of formula I + triclopyr, compound of formula | + trietazine, compound of formula | +
trifloxysulfuron, compound of formula | + trifloxysulfuron-sodium, compound of formula | +
trifluralin, compound of formula | + triflusulfuron, compound of formula | + triflusulfuron-methyl,
compound of formula | + trihydroxytriazine, compound of formula | + tritosulfuron, compound of
formula | + [3-[2-chloro-4-fluoro-5-(1-methyl-6-trifluoromethyl-2,4-dioxo-1,2,3 4-
tetrahydropyrimidin-3-yl)phenoxy]-2-pyridyloxylacetic acid ethyl ester (CAS RN 353292-31-6),
compound of formula | + 4-{(4,5-dihydro-3-methoxy-4-methyl-5-0x0)-1 H-1,2 4-triazol-1-
ylcarbonylsulfamoyl]-5-methylthiophene-3-carboxylic acid (BAY8636), compound of formuia | +
BAY747 (CAS RN 335104-84-2), compound of formula | + topramazone (CAS RN 210631-68-8),
compound of formula | + 4-hydroxy-3-[[2-[(2-methoxyethoxy)methyl]-S-(triﬂuoromethyl)-s-
pyridinyllcarbonyi]-bicyclo[3.2.1]oct-3-en-2-one (CAS RN 352010-68-5), and compound of
formula | + 4-hydroxy-3-[[2-(3-methoxypropyl)-6-(diﬂuoromethyl)-S-pyridinyl]carbonyl]-
bicyclo[3.2.1]oct-3-en-2-one.

The mixing partners for the compound of formula | may aiso be in the form of esters or salts, as
mentioned e.g. in The Pesticide Manual, 12th Edition (BCPC) 2000.

The compounds of formula | according to the invention can also be used in combination with
safeners. Preferably, in these mixtures, the compound of the formula | is.one of those
compounds listed in Tables 1 to 146 below. The following mixtures with safeners, especially,
come into consideration:

compound of formula | + cloquintocet-mexyl, compound of formula | + cloquintocet acid and saits
thereof, compound of formula | + fenchlorazole-ethyl, compound of formula 1 + fanchlorazole acid
and salts thereof, compound of formula | + mefenpyr-diethyl, compound of formuta | + mefenpyr
diacid, compound of formula | + isoxadifen-ethyl, compound of formula | + isoxadifen acid,
compound of formula | + furilazole, compound of formula | + furilazole R isomer, compound of
formula (1) + N-(Z-methoxybenzoyl)-4-[(methylaminocarbonyl)amino]benzenesulfonamide,
compound of formula | + benoxacor, compound of formula | + dichlormid, compound of formula |
+ AD-67, compound of formula | + oxabetrinil, compound of formula | + cyometrinil, compound of
formula | + cyometrinil Z-isomer, compound of formula | + fenclorim, compound of formula | +
cyprosulfamide, compound of formula { + naphthalic anhydride, compound of formula | +
flurazole, compound of formula | + CL 304,415, compound of formula | + dicyclonon, compound
of formula | + fluxofenim, compound of formula | + DKA-24, compound of formula | + R-29148
and compound of formula | + PPG-1292. A safening effect can also be observed for the mixtures
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compound of the formula | + dymron, compound of the formula | + MCPA, compound of the

formula | + mecoprop and compound of the formula | + mecoprop-P.

The above-mentioned safeners and herbicides are described, for example, in the Pesticide
Manual, Twelfth Edition, British Crop Protection Council, 2000. R-29148 is described, for
example by P.B. Goldsbrough et al., Plant Physiology, (2002), Vol. 130 pp. 1497-1505 and
references therein, PPG-1292 is known from W009211761 and N-(2-methoxybenzoyl)-4-
[(methylaminocarbonyl)aminolbenzenesulfonamide is known from EP365484.

" Benoxacor, cloquintocet-mexyl, cyprosulfamide, mefenpyr-diethyl and N-(2-methoxybenzoyl)-4-
[(methylaminocarbonyl)amino]benzenesulfonamide are especially preferred, where cloquintocet—
mexyl is particularly valuable.

it is preferred to apply the other herbicide together with one of the safeners mentioned above.

The following Examples illustrate the invention further but do not limit the invention.

Preparation Examples:

Those skilled in the art will appreciate that certain compounds described below are f-ketoenols,
and as such may exist as a single tautomer or as a mixture of ketc-enol and diketone tautomers,
as described, for example by J. March, Advanced Organic Chemistry, third edition, John Wiley
and Sons. The compounds shown below, and in Table T1 are drawn as an arbitrary single enol
tautomer, but it should be inferred that this description covers both the diketone form and any
possible enols which could arise through tautomerism. Where more than one tautomer is
observed in proton NMR, the data shown are for the mixture of tautomers. Furthermore, some of
the compounds shown below are drawn as single enantiomers for the purposes of simplicity, but
unless specified as single enantiomers, these structures should be construed as representing a
mixture of enantiomers. Additionally, some of the compounds can exist as diastereoisomers, and
it should be inferred that these can be present as a mixture of diastereoisomers or as any
possible single diastereoisomer. Within the detailed experimental section the diketone tautomer
is chosen for naming purposes, even if the predominant tautomer is the enol form.

Example 1
Preparation of (1RS,2SR.6RS, 7SR)-4-(2 6-diethyl-4-methylphenyl)-10-oxatricyclo-

[5.2.1.0%%|decane-3,5-dione.

S



WO 2009/019005 PCT/EP2008/006467

-52-

Furan (13.9 mi, 0.19 mol) is added to cyclopentene-1,4-dione (18.4 g, 0.19 mol) and the reaction
mixture is stirred at room temperature for 5 days. The mixture is diluted with methanol and
(1RS,2SR,6RS, 7SR)-10-oxatricyclo[5.2.1 .0*®]dec-8-ene-3,5-dione is collected by filtration, and
used without further purification in the next step.

Step 2: Preparation of (1RS,2SR,6RS, 7SR)-10-oxatricyclo[5.2.1.0%¢|decane-3,5-dione.

H O

H

0

(1RS,25R,6RS, 7SR)-10-oxatricyclo[5.2.1.0°%|dec-8-ene-3,5-dione (2.1 g, 12.8 mmol), prepared
in Step 1, is dissolved in warm methanol (180 ml) and the mixture is allowed to cool to room
temperature. The mixture is then hydrogenated in the presence of 5% palladium on carbon
(approx. 50 mg) at 3.5 bar for 4 hours. The catalyst is removed by filtration through diatomaceous
earth and the filtrate is concentrated under reduced pressure to afford (1RS,2SR,6RS,7SR)-10-
oxatricyclo[5.2.1.0%®]decane-3,5-dione.

Step 3: Preparation of (1RS,2SR,6RS, 7SR)-4-(2,6-diethyl-4-methylphenyl)-10-oxatricyclo-
[5.2.1.0°%|decane-3,5-dione.
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lodobenzene diacetate (10.3 g, 32.0 mol) and sodium carbonate (3.38 g, 32.0 mmol) are
suspended in water (100 ml) and the resultant yellow suspension is stirred at room temperature
for 30 minutes. Meanwhile, (1RS,2SR,6RS,7SR)-10-oxatricyclo[5.2.1.0*%ldecane-3,5-dione (5.3
g, 32.0 mol) is added to a solution of sodium carbonate (3.38 g, 32.0 mol) in water (50 mi) and
ethanol (50 ml) and the mixture is stirred at room temperature to produce an orange solution. The
two mixtures are combined and stirred for 3 hours at room temperature, then the mixture is
poured into water and extracted with dichloromethane. The organic extracts are combined, dried
over anhydrous magnesium sulfate, filtered and the filtrate evaporated under reduced pressure to
give an iodonium ylide, used without further purification in the next step.

The iodonium ylide (3 g, 8.15 mmol), prepared above, is added to a solution of 2,6-diethyl-4-
methylphenylboronic acid (1.57 g, 8.15 mmol), tetrabutylammonium bromide (2.63 g, 8.15 mmol),
lithium hydroxide monohydrate (1.03 g, 24.5 mmol) and paliadium (II) acetate (92 mg, 0.41
mmol) in 1,2-dimethoxyéthiane (80 ml) and water (20 fil) and the reaction mixture i§ heated at
50°C for 5 hours under an atmosphere of nitrogen. The reaction mixture is cooled to room
temperature and partitioned between dilute aqueous hydrochloric acid and ethyl acetate. The
organic phase is then extracted into 0.5 M aqueous potassium carbonate solution and the
organic phase discarded. The aqueous phase is acidified with concentrated hydrochloric acid
and extracted with ethyl acetate. The organic extract is dried over anhydrous magnesium sulfate,
filtered and the filtrate concentrated under reduced pressure. The residue is purified by column
chromatography on silica gel to afford (1RS,2SR,6RS, 7SR)-4-(2,6-diethyl-4-methylphenyl)-10-
oxatricyclo[5.2.1.0%%|decane-3,5-dione.

'H NMR (400MHz, CDCls) &y 6.88 — 6.87 (2H , m), 4.55 — 4.54 (2H, m), 2.62 (2H, s), 2.36 - 2.27
(7H, m), 1.69 — 1.67 (2H, m), 1.40 — 1.39 (2H, m), 1.03 (6H, q).

Example 2
Preparation of (1RS,2RS.6SR,7SR)-4-(2,6-diethyl-4-methylphenyl)-5-methoxy-10-oxa-

tricyelo[5.2.1.0*|deca-4,8-dien-3-one.
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Step 1:.Preparation of 2-bromo-3-methoxycyclopent-2-enone.

~o

Br

0]
N-Bromosuccinimide (24.92 g, 0.140 mol) is added, portionwise, over 1 hour to a stirred solution
of 3-methoxycyclopent-2-enone (14.95 g, 0.133 mol) in 1,2-dichloroethane (300 ml) at 0°C in an
amber flask. The reaction mixture is stirred at 0°C for a further 90 minutes and then any
remaining solid is removed by filtration. The filtrate is evaporated to dryness under reduced
pressure, the resultant solid is dissolved in warm toluene (600 ml) and washed quickly with ice-
cold water (2 x 100 ml). The organic phase is dried over anhydrous magnesium sulfate, filtered
" and the filtrate evaporated under reduced pressure until approximately 150 ml remains. The
residue is cooled with an ice bath and left for 30 minutes. The resultant solid is removed by
filtration, washed with hexane (50 mi) and air-dried to give 2-bromo-3-methoxycyclopent-2-

enone.

Step 2: Preparation of 2-(2,6-diethyl-4-methylphenyl)-3-methoxycyclopent-2-enone.

~
L0
0]
To a stirred suspension of 2-bromo-3-methoxycyclopent-2-enone (17.5 g, 91.6 mmol), 2,6-
diethyl-4-methylphenyl boronic acid (26.4 g, 137 mmol) and freshly powdered potassium

phosphate (38.9 g, 183 mmol) in anhydrous, degassed toluene (450 mi) under a nitrogen
atmosphere are ac,l_q«gd palngium (ll) acetate (0.411 g,1.83 mm_ol) and 2-dicyclohexylphosphino—
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2' 6'-dimethoxybiphenyl (1.51 g, 3.67 mmol). The reaction mixture is heated at 30°C for 6.5 hours
and then allowed to cool to room temperature overnight. The reaction is diluted with water (400
ml) and extracted with ethyl acetate (3 x 150 mi). The combined organic extracts are washed with
brine (50 ml), dried over anhydrous magnesium suifate, filtered and the filtrate is evaporated to
dryness under reduced pressure to give a brown oil. The crude product is purified by column
chromatography on silica gel to give 2-(2,6-diethyl-4-methylphenyl)-3-methoxycyclopent-2-enone.

Step 3: Preparation of 5-chloro-2-(2,6-diethyl-4-methylphenyl)-3-methoxycyclopent-2-enone.

To a stirred solution of 2-(2,6-diethyl-4-methylphenyl)-3-methoxycyclopent-2-enone (0.715 g,
2.77 mmol) in 1,4-dioxane (45 ml), and under an atmosphere of nitrogen, are added copper (I}
chloride {0.743 g, 5.53 mmol) and lithium chloride (0.176 g, 4.15 mmol). The reaction is heated at
reflux for 7 hours and allowed to cool to room temperature overnight. The remaining solid is
removed by filtration and washed with ethyl acetate (50 ml). The filtrate is washed with water (2 x
25 ml) and the aqueous washings re-extracted with ethyl acetate (15 ml). The combined organic
phases are washed with brine (15 ml), dried over anhydrous magnesium sulfate, fiitered and the
filtrate is evaporated under reduced pressure to give a brown oil. The crude product is purified by
column chromatography on silica gel to give 5-chloro-2-(2,6-diethyl-4-methylphenyl)-3-methoxy-
cyclopent-2-enone.

Step 4: Preparation of (1RS,2RS,6SR, 7SR)-4-(2,6-diethyl-4-methylphenyl)-5-methoxy-10-oxa-
tricyclo[5.2.1.0%%]deca-4,8-dien-3-one.

To a stirred solution of 5-chloro-2-(2,6-diethyl-4-methylphenyl)-3-methoxycyclopent-2-enone
(0.530 g, 1.81 mmol) in furan (40 mi) at room temperature is added by syringe pump over two

~
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hours a solution of 1,8-diazabicyclo[5.4.0lundec-7-ene (0.540 mi, 3.62 mmol) in furan (10 mi).
The reaction is stirred at room temperature for a further 30 minutes and then evaporated to
dryness under reduced pressure. The residue is diluted with water (50 ml), 2 M aqueous
hydrochloric acid (25 ml) is added and the mixture is extracted with ethyl acetate (3 x 50 mi). The
combined organic extracts are washed with brine (20 ml), dried over anhydrous magnesium
sulfate, fillered and the fillrate is evaporated to drynéss under reduced pressure. The residue is
purified by column chromatography on silica gel to give (1RS,2RS,6SR, 7SR)-4-(2,6-diethyl-4-
methylphenyl)-5-methoxy-10-oxa-tricyclo{5.2.1.0>*|deca-4,8-dien-3-one.

'H NMR (400MHz, CDCl3) &4 6.90 (2H, s), 6.45 (1H, dd), 6.35 (1H, dd), 5.30 (1H, d), 5.25 (1H, d),
3.65 (3H, s), 3.65 (1H, dd), 3.45 (1H, dd), 2.35 (4H, m), 2.30 (3H, s), 1.10 (BH, m).

Note: A quantity of (1RS,2SR,6RS,7SR)-4-(2,6-diethyl-4-methylphenyl)-5-methoxy-10-
oxatricyclo[5.2.1 .0%%|deca-4,8-dien-3-one is also formed during the course of this reaction.

Example 3
Preparation of (1RS,2RS. 6S8,7SR)-4-(2 6-diethyl-4-methylphenyl)-5-methoxy-10-oxa-

tricyclo[5.2.1.0*%|dec-4-en-3-one.

To a solution of (1RS,2RS,6SR,7SR)-4-(2,6-diethyl-4-methylphenyl)-5-methoxy-10-oxa-
tricyclo[5.2.1.0*%|deca-4,8-dien-3-one (0.052 g, 0.16 mmol) in methanol (10 ml) is added 5%
palladium on carbon (10 mg). The reaction is stirred under an atmosphere of hydrogen for 90
minutes. The reaction is filtered through diatomaceous earth and the filter pad is washed with
ethyl acetate (10 mi). The solvent is removed under reduced pressure to yield (1RS,2RS, 6-
SR, 7SR)-4-(2,6-diethyl-4-methyiphenyl)-5-methoxy-10-oxa-tricyclo[5.2.1.0*°Jdec-4-en-3-one.

"H NMR (400MHz, CDCl3) 54 6.90 (2H, m), 4.85 (2H, m), 3.70 (3H, s), 3.60 (1H, m), 3.35 (1H,
dd), 2.50 (2H, m), 2.35 (2H, m), 2.30 (3H, s), 1.90-1.75 (4H, m), 1.20 (3H, t), 1.10 (3H, 1).

6T
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Example 4
Preparation of (1RS,2RS,6SS,7SR)-4-(2.6-diethyl-4-methylphenyl)-10-oxatricyclo-

[5.2.1.0*°|decane-3,5-dione.

To a solution of (1RS,2RS,6SR, 7SR)-4-(2,6-diethyl-4-methylphenyl)-5-methoxy-10-oxa-
tricyclo[5.2.1.0%®]dec-4-en-3-one (0.049 g, 0.15 mmol) in THF (1mi) in a 5 mi microwave vial is
added 2 M aqueous hydrochloric acid (4 ml). The reaction mixture is at 140 °C under microwave
irradiation for 50 minutes. The reaction mixture is cooled to room temperature, dituted with 2 M
aqueous potassium carbonate solution (20 ml) and washed with diethyl ether (2 x 5 mi). The pH
of the aqueous phase is adjusted to approx. 2 by addition of 5 M acqueous hydrochloric acid and
then extracted with ethyl acetate (3 x 10 ml). The combined organic extracts are washed with
brine (10 ml), dried over anhydrous magnesium sulfate, filtered and the filtrate is evaporated to
dryness under reduced pressure to give a yellow oil. The crude product is purified by column
chromatography-on-silica gel to give (1RS,2RS, 5SS, 7SR)-4-(2 6-diethyl-4-methylphenyl)-1 0-
oxatricyclo-[5.2.1.0*%|decane-3,5-dione.

"H NMR (400MHz, CDCly) 8y 6.95 (2H, s), 4.75 (2H, br), 3.40 (2H, br), 2.45 (2H, q), 2.35 (2H, q),
2.30 (3H, s), 1.80 (4H, m), 1.15 (3H, 1), 1.05 (3H, 1).

Example 5

Preparation of (1RS,2SR 6RS, 7SR)-4-(2 6-diethyl-4-methylphenyl)-5-methoxy-10-
oxatricyclo[5.2.1.0*¢jdec-4-en-3-one.
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Step 1: Preparation of (1RS, 2SR, 6RS,7SR)-5-methoxy-10-oxatricyclo[5.2.1.0°%dec-4-en-3-one.

lodine (0.10 g, 0.38 mmol) is added to a solution of (1RS,2SR,6RS, 7SR)-10-0xa-
tricyclo[5.2.1 .0%%|decane-3,5-dione (2.1 g, 12.65 mmol) in methanol (50 ml) and the reaction
mixture is stirred for 2 hours at room temperature. The solvent is then removed under reduced
pressure, dichloromethane is added and the organic layer is washed with saturated aqueous
sodium thiosulfate solution, water and brine. The organic layer is dried over anhydrous
magnesium sulfate, filtered and the filtrate is evaporated under reduced pressure to give
(1RS, 2SR, 6RS, 7SR)-5-methoxy-10-oxatricyclo[5.2.1.0>°|dec-4-en-3-one and used without
further purification in the next step.

Step 2: Preparation of (1RS, 2SR, 6RS, 7SR)-4-bromo-5-methoxy-10-oxatricyclo[5.2.1.0%%|dec-4-
en-3-one.

A solution of bromine (0.14 mi, 2.8 mmol) in dichloromethane (5 ml) is added dropwise to a
solution of the enol ether (0.48 g, 2.6 mmol) prepared in step 1 in dichloromethane (40 ml) at 0°
C and the reaction mixture is stirred for 1 hour. Triethylamine (0.64 ml, 4.6 mmol) is then added
and the reaction mixture is allowed to warm to room temperature and then stirred for 3 hours.
The reaction mixture is washed with 2M aqueous hydrochloric acid and brine, dried over
anhydrous magnesium sulfate, filtered and the filtrate evaporated under reduced pressure. The
residue is purified by column chromatography on silica gel to give (7RS,2SR,6RS, 7SR)-4-bromo-
5-methoxy-10-oxatricyclo[5.2.1.0|dec-4-en-3-one.

Step 3: Preparation of (1RS,2SR,6RS, 7SR)-4-(2,6-diethyl-4-methylphenyl)-5-methoxy-10-
oxatricyclo[5.2.1.0>%|dec-4-en-3-one.



&S

WO 2009/019005 PCT/EP2008/006467

-59-

A mixture of (1RS,2SR,6RS, 7SR)-4-bromo-5-methoxy-10-oxatricyclo[5.2.1 .0%%|dec-4-en-3-one
(0.315 g, 1.2 mmol), 2,6-diethyl-4-methylphenylboronic acid (0.35 g, 1.8 mmol), 2-dicyclo-
hexylphosphino-2',6"-dimethoxybiphenyl (20 mg, 0.048 mmol), palladium () acetate (5.5 mg,
0.024 mmol) and potassium phosphate (0.51 g, 2.4 mmol) are heated in degassed toluene at 95
°C for 24 hours. The reaction mixture is partitioned between dichloromethane and water, and the
organic phase is dried over anhydrous magnesium sulfate, filtered and the filtrate is evaporated
under reduced pressure. The residue is purified by column chromatography on silica gel to give
(1RS, 2SR, 6RS, 7SR)-4-(2,6-diethyl-4-methylphenyl)-5-methoxy-10-oxatricyclo[5.2.1.0*°Jdec-4-
en-3-one.

'H NMR (400MHz, CDCl) &4 6.90 (1H, s), 6.80 (1H, 5), 4.73 (1H, d), 4.66 (1H, d), 3.58 (3H, s),
2.91 (1H, d), 2.66 (1H, d), 2.50 — 2.36 (4H, m), 2.30 (3H, s), 1.88 -1.81 (2H, m), 1.62 - 1.56 (2H,
m), .12 - 1.09 (6H, m). S e

Example 6

H o

Step 1: Preparation of (2,4,6-trimethylphenyl)furan-2-ylmethanol.
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0
OH

A solution of 2,4,6-trimethyl-1-bromobenzene (30.9 g,155 mmol) in tetrahydrofuran (100 ml) is
added slowly to magnesium turnings (3.77 g, 155 mmol), until the magnesium is just covered. A
small quantity of iodine is added and the mixture is allowed to stand at room temperature for 25
minutes and then heated and stirred until the brown colour is lost. The remainder of the aryl
bromide solution is added dropwise over a 20 minute period, with occasional heating to maintain
the formation of the Grignard reagent solution. The reaction is stirred at room temperature for 1
hour. A solution of furfural (12.8 ml, 155 mmol) in tetrahydrofuran (70 ml) is added dropwise, and
once the addition is complete, the reaction is stirred at room temperature for 2 hours. The
reaction is quenched by cautious addition of excess saturated ammonium chloride solution, then
extracted into ethy! acetate, washed with brine, dried over anhydrous magnesium sulfate, filtered
and concentrated under reduced pressure. Purification by column chromatography on silica gel
affords (2,4,6-trimethylphenyl)furan-2-yimethanol.

Step 2: Preparation of 5-(2,4,6-trimethylphenyl)-4-hydroxycyclopent-2-enone.

A solution of (2,4,6-trimethylphenyl)furan-2-yimethanol (27.8 g, 129 mmol) in acetone (730 ml)
and water (100 ml) is heated to 55 °C and polyphosphoric acid (2 g) is added. The mixture is
stirred at 55 °C for 7 hours, then cooled to room temperature overnight. The reaction mixture is
concentrated under reduced pressure to remove most of the acetone then ethyl acetate (500 mi)
is added, and the reaction mixture is partitioned. The aqueous phase is extracted into ethyl
acetate and the organic solutions are combined, washed with saturated aqueous sodium
bicarbonate solution and brine, dried over anhydrous magnesium sulfate, filtered and the filtrate
is concentrated under reduced pressure. The residue is purified by column chromatography on

silica gel to give 5-(2,4,6-trimethylphenyl)-4-hydroxycyclopent-2-enone.

Step 3: Preparation of 2-(2,4,6-trimethylphenyl)cyclopent-4-ene-1,3-dione.
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Jones' reagent (138 ml of 1.67 M solution, 230 mmo!) is added dropwise over 40 minutes to a
cooled (ice-bath) solution of 5-(2,4,6-trimethylphenyl)-4-hydroxycyclopent-2-enone (49.66 g, 230
mmol) in acetone (600 ml). The mixture is stirred for 1 hour. Isopropanol (100 ml) is added and
the mixture is stirred at room temperature for 2 hours. The mixture is diluted with ethyl acetate
and washed with brine, dried over anhydrous magnesium sulfate, filtered and the filtrate is
evaporated under reduced pressure to give 2-(2,4,6-trimethylphenyl)cyclopent-4-ene-1,3-dione.

Step 4: Preparation of (1RS,2SR,6RS, 7SR)-4-(2,4,6-trimethylphenyl)-10-oxatricyclo-
(5.2.1.0%%]dec-8-en-3,5-dione.

Furan (214 ml, 3.15 mol) and magnesium iodide (7.0 g, 0.025 mol) are added to 2-(2,4,6-

trimethylphenyl)cyclopent-4-ene-1,3-dione (27.0 g, 0.126 mol) and the mixture is stirred at room
temperature for 4 days. The reaction mixture is concentrated under reduced pressure and the
residue is purified by column chromatography on silica gel to give (1RS,2SR,6RS,7SR)-4-(2,4,6-
trimethylphenyl)-10-oxatricyclo[5.2.1 .0*%]dec-8-en-3,5-dione.

'H NMR (400MHz, CDCl3) 34 6.86 (2H, s), 6.47 (2H, s), 5.01 (2H, 5), 2.74 (2H, 5), 2.23 (3H, 8),
2.08 (3H, s), 2.06 (3H, s).

Example 7
Preparation of (1RS.2SR,6RS, 7SR)-4-(2,4 6-trimethyiphenyl)-10-oxatricyclo[5.2.1 .0*%)decane-

3,5-dione.
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A solution of (1RS,2SR,6RS, 7SR)-4-(2,4,6-trimethylphenyl)-10-oxatricyclof5.2.1 .0*]dec-8-en-
3,5-dione (205 mg, 0.66 mmol) in methanol (250 mi) is hydrogenated at 2 bar over 5% palladium
on carbon (approximately 20 mgs) for 1 hour at room temperature. The catalyst is removed by
filtration through diatomaceous earth and the solvent is evaporated under reduced pressure.
Trituration with diethyl ether gives (1RS,2SR,6RS, 7SR)-4-(2,4,6-trimethylphenyl)-10-
oxatricyclo[5.2.1.0>°|decane-3,5-dione.

'H NMR (400MHz, d-MeOH) 3, 6.88 (2H, s), 4.61 (2H, s), 2.87 (2H, 5), 2.27 (3H, 5), 2.06 (6H,
s), 1.84 - 1.82 (2H, m), 1.71 — 1.66 (2H, m).

Example 8
Preparation of (1RS,2SR 6RS,7RS)-4-(2.4 6-trimethylphenyl)-8-trimethylsilylethynyl-10-

oxatricyclo[5.2.1.0%%decane-3.5-dione.

3-(Trimethyisilylethynyl)furan (10.0 g, 61 mmol) and magnesium iodide (1.11 g, 4 mmol) are
added to 2-(2,4,6-trimethylphenyl)cyclopent-4-ene-1,3-dione (4.34 g , 20 mmol) and the mixture
is stirred at room temperature for 3 days. The reaction mixture is concentrated under reduced
pressure and the residue is purified by column chromatography on silica gel to give
(1RS,2SR,6RS, 7RS)-4-(2,4,6-trimethylphenyl)-8-trimethylsilylethynyl-10-oxatricyclo-
[5.2.1.0*%|decane-3,5-dione. ‘

'H NMR (400MHz, CDCls) 34 6.65 (2H, s), 6.26 (1H, 5), 4.75 (1H, 5), 4.67 (1H, 5), 2.62 (1H, d),
2.52 (1H, d), 2.03 (3H, s), 1.84 (3H, s), 1.80 (3H, s), 0.00 (9H, S).

Example 9

1
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Preparation of (1RS.2SR.6RS. 7R S)-8-ethynyl-4-(2 4 6-trimethylphenyl)-10-oxatricyclo-
[5.2.1.0*%]decane-3.5-dione.

Potassium carbonate (2.58 g, 19 mmol) is added to a stirred solution of (TRS,2SR,6RS, 7R S)-4-
(2,4,6-trimethylphenyl)-8-trimethylsilylethynyl-10-oxatricyclo-[5.2.1.0*°}decane-3,5-dione (6.43 g,
17 mmol) in methanol (100 ml). The reaction mixture is stirred at room temperature for 2 hours
and 30 minutes, then dilute aqueous hydrochloric acid is added and the mixture is extracted with
ethyl acetate. The organic extracts are combined, dried over anhydrous magnesium sulfate,
filtered and the filtrate is evaporated under reduced pressure to give (TRS,2SR,6RS,7RS)-8-
ethynyl-4-(2,4,6-trimethylphenyl)-10-oxatricyclo-[5.2.1.0>°|decane-3,5-dione.

'H NMR (400MHz, d;-MeOH) 3y 6.85 (2H, s), 6.72 (1H, d), 5.03 (1H, d), 3.96 (1H, 5), 2.92 - 2.88
(2H, m), 2.24 (3H, s), 2.06 (3H, s), 2.01 (3H, s).

Example 10
Preparation of (1RS,2SR,6RS, 7SR 8RS)-8-ethyl-4-(2 4,6-trimethyiphenyl)-10-oxatricyclo-

15.2.1.0°%ldecane-3,5-dione and (1RS,2SR,6RS, 7SR, 8SR)-8-ethyl-4-(2 4 6-trimethylphenyl)-10-

oxatricyclo-[5.2.1.0*¢ldecane-3,5-dione

A solution of (1RS,2SR,6RS, 7RS)-8-ethynyl-4-(2,4,6-trimethylphenyl)-10-oxatricyclo-
(5.2.1.0%%]decane-3,5-dione (1.0 g, 3.3 mmol) in methanol (100 ml) and dichloromethane (100
ml) is hydrogenated at 3.5 bar over 5% palladium on carbon (approximately 50 mg) until the
reaction is judged to be complete by mass spectrometry. The catalyst is removed by filtration
through diatomaceous earth and the solvent is evaporated under reduced pressure. Purification
by column chromatography on silica gel gives an approximately 1:1 mixture of

(1RS,2SR.6RS, 7SR, 8RS)-8-ethyl-4-(2 4 6-trimethylphenyl)-10-oxatricyclo-{5.2.1.0*°|decane-3,5-
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dione and (7R8,25R,6RS, 7SR, 8SR)-8-ethyl-4-(2,4,6-trimethylphenyl)-10-oxatricycio-
[5.2.1.0%%)decane-3,5-dione.

(1RS,25R,6RS, 7SR, 8RS)-8-ethyl-4-(2,4 6-trimethylphenyl)-10-oxatricyclo-[5.2.1.0**Jdecane-3,5-
dione: 'H NMR (400MHz, CDCl3) 54 6.82 (2H, s), 4.44 (1H, d), 4.24 (1H, s), 2.45 - 2.40 (2H, m),
2.22 (3H, s), 2.02 (6H, s), 1.58 - 1.52 (2H, m), 1.38 - 1.33 (1H, m), 1.25- 1.16 (2H, m), 0.85 -
0.82 (3H, m).

(1RS,2SR,6RS, 7SR, 8SR)-8-ethyl-4-(2,4,6-trimethylphenyl)-10-oxatricyclo-[5.2.1 .0%*%decane-3,5-
dione; "H NMR (400MHz, CDCls) 3y 5.85 (2H, s), 4.51 (1H, d), 4 43 (1H, d), 3.07 (1H, d), 2.82 -
2.81 (1H, m), 2.24 (3H, s), 2.10 - 2.05 (2H, m), 2.04 (6H, s), 1.87 - 1.79 (1H, m), 1.53 - 1.46 (2H,
m), 1.00 (3H, t).

Example 11
Preparation of (1RS,2SR.6RS,7SR)-4-(5-bromo-2-ethylphenyl)-1,7-dimethyl-10-
oxatricyclof5.2.1.0%%|dec-8-en-3,5-dione.

Step 1: Preparation of (5-bromo-2-ethylphenyl)furan-2-yimethanol

/|
0] Br
OH

4-Bromo-2-iodoethyl benzene (50.0 g, 0.161 mol) is dissolved in anhydrous tetrahydrofuran (250
ml) and cooled to -70 °C under an atmosphere of nitrogen. Isopropylmagnesium chloride (2 M
solution in THF, 100 mi, 0.200 mmol) is added dropwise with vigorous stirring over 40 minutes,
maintaining the internal temp below -60 *C by external cooling. When the addition is complete,
the reaction is stirred at -70 °C for 20 minutes then allowed to warm to room temperature over 1
hour and 20 minutes. The reaction mixture is then cooled to -70 °C and a solution of 2-
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furaldehyde (16 ml, 18.6 g, 190 mmo!) in tetrahydrofuran (50 ml) is added dropwise over 40
minutes. On completion of the addition, the reaction is allowed to warm to room temperature and
stirred at room temperature for 3 hours. Saturated aqueous ammonium cl'_lloride solution (~500
ml) is added and the mixture is extracted into ethyl acetate. The organic solutions are combined,
washed with brine, dried over anhydrous magnesium sulfate and concentrated under reduced
pressure. The residue is further purified by column chromatography on silica gel to give (5-
bromo-2-ethylphenyl)-furan-2-yimethanol.

Step 2: Preparation of 5-(5-bromo-2-ethylphenyl)-4-hydroxycyclopent-2-enone.

§_1C
QL 7 °
OH

A solution of (5-bromo-2-ethylphenyl)furan-2-ylmethanol (40.73 g, 0.145 mol) in acetone (1150

r

mi) and water (170 ml) is heated to 55 °C and 30 drops of polyphosphoric acid are added. The

mixture is stirred at 55 °C for 44 hours, then cooled to room temperature. The reaction mixture is

.. concentrated under. reduced pressure to_remove most of the acetone then ethyl acetate (500.ml) .. _ _ ..
is added, and the reaction mixture is partitioned. The aqueous phase is extracted into ethyl

acetate and the organic solutions are combined, washed with saturated aqueous sodium

bicarbonate solution and brine, dried over anhydrous magnesium sulfate, filtered énd the filtrate

is concentrated under reduced pressure. The residue is purified by column chromatography on

silica gel to give 5-(5-bromo-2-ethylphenyl)-4-hydroxycyclopent-2-enone.

Step 3: Preparation of 2-(5-bromo-2-ethylphenyl)cyclopent-4-ene-1,3-dione.

o)
Br

0]
Jones' reagent (75 ml of 1.67 M solution, 125 mmol) is added dropwise over 30 minutes to a
cooled (ice-bath) solution of 5-(5-bromo-4-ethylphenyl)-4-hydroxycyclopent-2-enone (33 g, 117
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mmol) in acetone (400 ml). The mixture is stirred for 20 minutes, then the cooling bath is
removed and the mixture is stirred for 1 hour at room temperature. Isopropanol (150 ml) is
added to the yellow slurry and the mixture is stirred at room temperature for 2 hours. The mixture
is diluted with ethyl aceiate and washed with brine, dried over anhydrous magnesium suifate,
filtered and the filtrate is evaporated under reduced pressure to give 2-(5-bromo-2-
ethylphenyt)cyclopent-4-ene-1,3-dione.

Step 4: Preparation of (71RS,2SR,6RS, 7SR)-4-(5-bromo-2-ethylphenyl)- 1,7-dimethyl-10-
oxatricyclo[5.2.1.0*®]dec-8-en-3,5-dione.

2,5-Dimethylfuran (2.3 mi, 21.6 mmol) and magnesium iodide (0.40 g, 1.4 mmol) are added to a
solution of 2-(5-bromo-2-ethylphenyl)cyclopent-4-ene-1,3-dione (2.0 g , 7.2 mmol) in
dichloromethane (10 ml) and the mixture is stirred at room temperature for 3 days. The reaction
mixture is concentrated under reduced pressure and the residue is purified by column
chromatography on silica gel to give (1RS,2SR,6RS, 7SR)-4-(5-bromo-2-ethylphenyl)-1,7-
dimethyl-10-oxatricyclo{5.2.1.0%°|dec-8-en-3,5-dione.

'H NMR (400MHz, ds-MeOH) &y 7.39 (1H, dd), 7.18 (1H, d), 7.16 (1H, d), 6.35 (2H, 5), 2.79 (2H,
s), 2.46 (2H, g), 1.61 (6H, s), 1.07 (3H, 1).

Example 12
Preparation of (1RS.2SR.6RS,7SR)-4-(5-bromo-2-ethylphenyl)-1,7-dimethyl-10-

oxatricyclo[5.2.1.0*]decane-3,5-dione.

A solution of (1RS, 2SR, 6RS, 7SR)-4-(5-bromo-2-ethylphenyl)-1,7-dimethyl-10-
oxatricyclo[5.2.1.0%%|dec-8-en-3,5-dione (1.63 g , 4.3 mmol) in methanol (200 ml) is
hydrogenated at 3.5 bar over 5% palladium an carbon for 1 hour and 30 minutes at room
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temperature. The catalyst is removed by filtration through diatomaceous earth and the solvent is
evaporated under reduced pressure. Trituration with diethyl ether gives (1RS,2SR,6RS, 7SR)-4-
(5-bromo-2-ethylphenyl)-1,7-dimethyl-10-oxatricyclo[5.2.1.0*°|decane-3,5-dione.

'H NMR (400MHz, d;-MeOH) &4 7.36 (1H, dd), 7.17 (1H, d), 7.15 (1H, d), 2.81 (2H, 5), 2.48 —
2.43 (2H, m), 1.84 — 1.79 (2H, m), 1.69 — 1.65 (2H, m), 1.51 (6H, ), 1.08 (3H, 1).

Example 13
Preparation of (1RS,2SR.6RS.7SR)-4-(5-bromo-2-ethylphenyl)-10-oxatricyclof5.2.1.0**ldec-8-

en-3.5-dione.

Furan (4.0 ml, 55.0 mmol) and magnesium iodide (1.00 g, 3.6 mmol) are added to a solution of 2-
(5-bromo-2-ethylphenyl)cyclopent-4-ene-1,3-dione (5.0 g, 17.9 mmol) in dichloromethane (20 ml)
and the mixture is stirred at room temperature for 3 days. A further quantity of furan (1.3 mi, 17.8

mmol) is added and stirring continued for 18 hours, and then a further quantity of furan (1.3 ml,

17.8 mmol) is added and the mixture is stirred for 48 hours, and then allowed to stand at room
temperature for 5 days. The reaction mixture is dissolved in methanol and concentrated under
reduced pressure. The residue is purified by column chromatography on silica gel to give
(1RS,2SR,6RS, 7SR)-4-(5-bromo-2-ethylphenyl)-106-oxatricyclof5.2.1.0*%|dec-8-en-3,5-dione.

'H NMR (400MHz, d;-MeOH) & 7.37 (1H, dd), 7.17 (1H, d), 7.14 (1H, d), 6.54 (2H, s), 4.96 (2H,
s), 2.79 (2H, s), 2.44 (2H, q), 1.06 (3H, 1)

Example 14

3.5-dione.

73
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A solution of (1RS, 2SR, 6RS, 7SR)-4-(5-bromo-2-ethylphenyt)-10-oxatricyclof5.2.1.0%)-
dec-8-en-3,5-dione (3.00 g , 8.6 mmol) in methanol (250 ml) is hydrogenated at 3.5 bar over 5%
palladium on carbon for 2 hours at room temperature. The catalyst is removed by filtration
through diatomaceous earth and the solvent is evaporated under reduced pressure to give
(1RS,2SR,6RS, 7SR)-4-(5-bromo-2-ethylphenyl)-10-oxatricyclo-[5.2.1 .0*%)decane-3,5-dione.

'H NMR (400MHz, d;-MeOH) 54 7.34 (1H, dd), 7.15 (2H, d), 4.59 (2H, s), 2.78 (2H, s), 2.43 (2H,
q), 1.81-1.78 (2H, m), 1.66 — 1.61 (2H, m), 1.06 (3H, 1).

Example 15
Preparation of (1RS,2RS,6SR,, 7SR)-8-bromo-4-(2 4 6-trimethylphenyl)-10-oxatricyclo-

[5.2.1.0%%|dec-8-en-3.5-dione.

Br

3-Bromofuran (5.2 g, 56 mmol) and magnesium iodide (1.5 g, 5.6 mmol) are added to 2-(2,4,6-
trimethylphenyl)cyclopent-4-ene-1,3-dione (4.0 g, 18.7 mmol) and the mixture is stirred at room
temperature for 2 days; small quantities of dichloromethane are added when required td aid
stirring. The reaction mixture is allowed {o stand at room temperature for 17 hours, then
concentrated under reduced pressure. The residue is purified by column chromatography on
silica gel to give (1RS,2RS,6SR,, 7SR)-8-bromo-4-(2,4,6-trimethylphenyl)-10-oxatricyclo-
[5.2.1.0*°|dec-8-en-3,5-dione.

'H NMR (400MHz, CDCl3) 5y 6.87 (2H, s), 6.40 (1H, d), 4.95 (1H, s), 4.82 (1H, s), 2.90 (1H, d),
2.81 (1H, d), 2.25 (3H, s), 2.07 (3H, s), 2.03 (3H, s).

Example 16
Preparation of (1RS,2SR,6RS, 7RS)-8-(4-fluorophenyl)-4-(2.4 6-trimethylphenyl)-10-
oxatricyclo]5.2.1.0%%|dec-8-en-3,5-dione.
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A mixture of (1RS,2RS,6SR,, 7SR)-8-bromo-4-(2,4 6-trimethylphenyl)-10-oxatricyclo-
[5.2.1.0%%|dec-8-en-3,5-dione (300 mg, 0.82 mmol), 4-fluorophenylboronic acid (171 mg, 1.22
mmol), sodium 2'-dicyclohexylphosphino-2,6-dimethoxy-1,1'-biphenyi-3-suifonate hydrate (17
mg, 0.03 mmol), potassium phosphate (522 mg, 2.5 mmol) and palladium acetate (4 mg, 0.02
mmol) in water (8 ml) are healed for 150°C for 25 minutes under microwave irradiation. The
mixlure is cooled to room temperature and dilute aqueous hydrochloric acid is added. The
mixture is filtered and the filirate is extracted with ethyl acetate. The organic extracts are
combined, dried over anhydrous magnesium sulfate, filtered and the filtrate is concentrated
under reduced pressure. Purification by column chromatography on silica gel gives

(1RS, 2SR, 6RS, 7RS)-8-(4-flucrophenyl)-4-(2,4,6-trimethylphenyl)-10-oxatricyclo[5.2.1.0°°|dec-8-
en-3,5-dione.

'H NMR (400MHz, CDCly) 5 7.35 - 7.32 (2H, m), 6.86 (1H, ), 6.85 (1H, s), 6.82 - 6.77 (2H, m),
6.37 (1H, d), 5.31 (1H, s), 5.03 (1H, d), 2.82 - 2.78 (2H, m), 2.25 (3H, s), 2.07 (3H, s), 2.05 (3H, -

s).

Example 17
Preparation of (1RS.2SR.6RS, 7SR, 8SR)-8-(4-flucrophenyl)-4-(2.4.6-trimethylphenyl)-10-

oxatricyclof5.2.1.0%%/decane-3.5-dione.
F

A suspension of (1RS,2SR,6RS, 7R S)-8-(4-fluorophenyl)-4-(2,4,6-trimethylphenyl)-10-
oxatricyclo[5.2.1.0**Jdec-8-en-3,5-dione (99 mg, 0.26 mmol) in methanol (20 ml) is hydrogenated
at 3 bar over 5% palladium on carbon for 5 hours at room temperature. The catalyst is removed
by filtration through diatomaceous earth and the solvent is evaporated under reduced pressure to
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give (1RS, 2SR, 6RS, 7SR, 8SR)-8-(4-fluorophenyl)-4-(2,4,6-trimethylphenyl)-10-
oxatricyclo[5.2.1.0%%Jdecane-3,5-dione.

'H NMR (400MHz, CDCly) & 7.39 (2H, dd), 7.11 (2H, ), 6.86 (1H, s), 6.85 (1H, s), 4.73 (1H, d),
468 (1H, d), 3.63 - 3.58 (1H, m), 2.94 (1H, d), 2.75 (1H, d), 2.38 - 2.30 (1H, m), 2.25 (3H, s), 2.08
(3H, s), 2.03 (3H, s), 1.92 (1H, dd).

Example 18
Preparation of (1RS,2SR.6RS, 7SR, 8RS)-8-(3-fluorophenyl)-4-(2 4 6-trimethylphenyl)-10-

oxatricyclo{5.2.1.0%%|decane-3,5-dione.

Bis(triphenylphosphine)palladium diacetate (20 mg, 0.024 mmo!), 1-fluoro-3-iodo-benzene (104
mg, 0.47 mmol) and piperidine (0.16 ml, 1.6 mmol) are added to a solution of
(1RS,2SR,6RS, 7SR)-4-(2,4,6-trimethylphenyl)-10-oxatricyclo[5.2.1.0%*|dec-8-en-3,5-dione (0.20

.8: 0.71 mmol) in dry N,N-dimethyiformamide (2 ml). Formic acid (0.06 ml, 1.6 mmol) is added

and the reaction mixture is heated at 50 °C for 2 hours. The reaction mixture is cooled to room
temperature, water (1ml) and dichloromethane (1 mi) are added, and the mixture is stirred for 1
hour. The two phases are separated, the organic phase collected and the solvent is evaporated.
The residue is purified by preparative reverse-phase HPLC to give (1RS,2SR,6RS, 7SR, 8RS)-8-
(3-fluorophenyl)-4-(2,4,6-trimethylphenyl)-10-oxatricyclo-[5.2.1.0*%|decane-3,5-dione.

"H NMR (400MHz, CDCls) S 7.75 - 7.66 (1H, m), 7.25 - 7.21 (1H, m), 7.06 - 7.02 (2H, m), 6.88
(1H, s), 6.87 (1H, 5), 4.83 (1H, br. 5), 4.59 (1H, s), 3.00 - 2.98 (1H, m), 2.83 - 2.70 (2H, br. 5),
2.25 (3H, s), 2.20 - 2.16 (1H, m), 2.09 (3H, s), 2.08 (3H, 5), 1.92 - 1.89 (1H, m).

Example 19
Preparation of (1RS,2SR.6RS, 7SR 8RS)-8-[2_ 6-bis(trifluoromethyl)pyridin-4-yl]-4-(2 4,6-

trimethylphenyl)-10-oxatricyclof[5.2.1.0*¢|decane-3,5-dione
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A mixture of (RS, 2SR, 6RS, 7SR)-4-(2,4,6-trimethylphenyl)-10-oxatricyclo-[5.2.1.0%%jdec-8-en-
3,5-dione (400 mg, 1.4 mmol), 2,6-bis(trifluoromethyl)-4-chloropyridine (531 mg, 1.4 mmol),
palladium acetate (16 mg, 0.07 mmol), 2'-dicyciohexylphosphino-2,6-dimethoxy-1,1"-biphenyl (67
mg, 0.14 mmol), potassium formate (353 mg, 4.2 mmol), tetrabutylammonium chloride (389 mg,
1.4 mmol) and copper iodide (53 mg, 0.28 mmol) in dry N,N-dimethylformamide (6 ml) are
heated at 150 °C for 30 minutes under microwave irradiation. Purification by preparative reverse-
phase HPLC gives (1RS,2SR,6RS,7SR,8RS)-8-[2,6-bis(trifluoromethyl)pyridin-4-yl}-4-(2,4,6-
trimethylphenyl)-10-oxatricyclo[5.2.1.0*°|decane-3,5-dione.

"H NMR (400MHz d-MeOH) &y 7.81 (1H, s), 7.26 (1H, 5), 6.92 (1H, 5), 6.90 (1H, ), 4.91 (1H, d),
4.64 (1H, s), 3.19 - 3.17 (1H, m), 2.99 - 2.95 (2H, m), 2.32 - 2.27 (1H, m), 2.26 (3H, s), 2.09 (3H,
s),2.07 (3H,.s), 1.93 - 1.90 (1H, m).

Example 20
Preparation of (1RS, 28R, 6RS, 7SR 8RS)-4-(2.4.6-trimethyiphenyl)-8-vinyl-10-

oxatricyclo[5.2.1.0*fldecane-3,5-dione.

A mixture of (1RS,2SR,6RS, 7SR)-4-(2,4 6-trimethylphenyl)-10-oxatricyclo[5.2.1.0>%|dec-8-en-
3,5-dione (510 mg, 1.8 mmol), vinyl iodide (280 mg, 1.8 mmol), palladium acetate (20 mg, 0.09
mmol), sodium formate (454 mg, 5.4 mmol) and tetrabuylammonium chloride (500 mg, 1.8 mmol)
in dry N,N-dimethylformamide (15 ml) are heated at 150 °C for 20 minutes under microwave
irradiation. The mixture is cooled to room temperature and partitioned between water and ethyl
acetate. The organic extracts are combined, dried over anhydrous magnesium sulfate, filtered
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Furfuryl alcohot (4 ml, 46.7 mmol) is added to 2-(2,4,6-trimethylphenyl)cyclopent-4-ene-1,3-dione
(2.0 g, 9.3 mmol) and Mgl (520 mg, 1.86 mmol) and the reaction is stirred for 17 hours. The
reaction mixture is adsorbed onto silica gel and purified by column chromatography on silica gel
to give (1RS,2SR,6RS, 7SR)-1-hydroxymethyl-4-(2,4,6-trimethyliphenyl)-10-oxatricyclo-
(5.2.1.0*%|dec-8-ene-3,5-dione.

'H NMR (400MHz, CDCl3) 54 6.87 (2H, s), 6.49 (1H, d), 6.44 (1H, d), 4.96 (1H, d), 3.98 (1H, d),
3.85 (1H, d), 2.82-2.78 (2H, m), 2.24 (3H, s), 2.08 (3H, s), 2.05 (3H, 5).

Example 23
Preparation of teri-buty! carbamic acid [(1RS,2SR,6RS,7SR)-3,5-dioxo-4-(2 .4 6-trimethyiphenyl)-

10-oxatricyclof5.2.1.0>%1dec-8-en-1-yllmethyl ester.

Step 1: Preparation of (1RS,2SR,6SR,7SR)-5-benzyloxy-7-hydroxymethyl-4-(2,4,6-
trimethyiphenyl)-10-oxatricyclo[5.2.1.0* |deca-4,8-dien-3-one and (1RS,2SR,6RS,7SR)-5-
benzyloxy-1-hydroxymethyl-4-(2,4 6-trimethylphenyl)-10-oxatricyclo[5.2.1.0%°|deca-4,8-dien-3-
one

7%
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and the filtrate is evaporated under reduced pressure. The residue is purified by column
chromatography on silica gel to give (1RS,2SR,6RS, 7SR, 8RS)-4-(2,4,6-trimethylphenyl)-8-vinyl-
10-oxatricyclo[5.2.1.0*%|decane-3,5-dione.

'H NMR (400MHz, CDCl3) 34 6.90 - 6.89 (2H, m ), 5.80 - 5.71 (1H, m), 5.05 - 4.97 (2H, m), 4.68
(1H, d), 4.44 (1H, s), 2.81 - 2.76 (2H, m), 2.51 - 2.46 (1H, m), 2.26 (3H, s}, 2.07 (3H, s), 2.06 (3H,
s), 1.89 - 1.84 (1H, m), 1.67 - 1.62 (1H, m).

Example 21
Preparation of methyi [(1RS,2SR 6RS,7SR,8RS)-3,5-dioxo-4-(2,4 6-trimethylphenyl)-10-

oxatricyclo[5.2.1.0*®|dec-8-yllacrylate.

Benzylidene[1,3-bis(2,4,6-trimethylphenyl)-2-imidazolidinylidene]dichloro(tricyclohexyl-
phosphine)ruthenium (14 mg, 0.016 mmol) is added to a suspension of

(1RS,2SR,6RS, 7SR, 8RS)-4-(2,4,6-trimethyiphenyl)-8-vinyl-10-oxatricyclo[5.2.1.0°°|decane-3,5-
dione (100-mg, 0.32 mmol) and methy! acrylate (8.03 ml, 0.35 mmol) in dichloromethane (1 mli)
and the mixture is stirred at reflux for 2 hours. The reaction mixture is cooled to room
temperature, the solvent evaporated under reduced pressure and the residue is purified by
column chromatography on silica gel to give methyl [(TRS,2SR,6RS, 7SR, 8RS)-3,5-dioxo-4-
(2,4,6-trimethylphenyl)-10-oxatricyclo-{5.2.1 .0%®1dec-8-yllacrylate. Proton NMR indicates the
product comprises a mixture of E- and Z-isomers.

E-lsomer: '*H NMR (400MHz, CDCls) 54 6.80 (2H, s), 6.74 (1H, dd), 5.91 (1H, d), 4.58 (1H, d),
4.30 (1H, s), 3.33 (3H, s), 2.85 - 2.77 (3H, m), 2.21 (3H, s), 1.97 (3H, 5), 194 (3H, ), 1.94 - 1.91
(1H, m), 1.59- 1.54 (1H, m).

Example 22
Preparation of (1RS,2SR.6SR. 7SR)-1-hydroxymethyi-4-(2,4,6-trimethylpheny))-10-

oxatricyelo[5.2.1.0%%1dec-8-ene-3,5-dione.
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and

Benzy! bromide (0.72 ml, 6.1 mmol) is added to a mixture of potassium carbonate (840 mg, 6.1
mmol) and (1RS,2SR,6RS,7SR)-1-hydroxymethyl-4-(2,4,6-trimethylphenyl)-10-oxatricyclo-
[5.2.1.0%%|dec-8-ene-3,5-dione (1.80 g, 5.8 mmol) in acetone (80 ml), and the reaction mixture is
heated at reflux for 4 hours. The reaction mixture is cooled to room temperature, diluted with
water and extracted with ethyl acetate. The organic extracts are combined, dried over anhydrous
magnesium suifate, filtered and the filtrate is concentrated under reduced pressure. The residue
is purified by column chromatography on silica gel to give a mixture of (1RS,2SR,6SR,7SR)-5-
benzyloxy-7-hydroxymethyl-4-(2 4,6-trimethylphenyl)-10-oxatricyclo[5.2.1.0**|deca-4,8-dien-3-
one and (7RS,2SR,6RS, 7SR)-5-benzyloxy-1-hydroxymethyi-4-(2,4,6-trimethylphenyl)-10-
oxatricyclo[5.2.1.0%%]deca-4,8-dien-3-one.

Step 2: Preparation of tert-butyl carbamic acid [(7RS,2RS,6RS, 7SR)-3-benzyloxy-5-ox0-4-(2,4,6-
trimethylphenyl)-10-oxatricyclo[5.2.1 .0*%Jdeca—4,8-dien-1-ylimethyl ester and tert-butyl carbamic
acid [(7TRS,2SR,6RS,7SR)-5-benzyloxy-3-ox0-4-(2,4,6-trimethylphenyl)-10-
oxatricyclo[5.2.1.0%%|deca-4,8-dien-1-yljmethyl ester.

Q NS S
\j ji/N/( _H 0\\\ ] ”

Sodium hydride (60 mg, 1.97 mmol) is added to a cooled (0 °C) mixture of (1RS,2SR,6SR,7SR)-
5-benzyloxy-7-hydroxymethyl-4-(2,4,6-trimethylphenyl)-10-oxatricyclo[5.2.1 .0%%)deca-4,8-dien-3-
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one and (1RS,2SR,6RS, 7SR)-5-benzyloxy-1-hydroxymethyl-4-(2,4,6-trimethylphenyl)-10-
oxatricyclo[5.2.1.0>%]deca-4,8-dien-3-one (265 mg, 0.66 mmol)in tetrahydrofuran (10 ml). The
mixture is stirred for a few minutes and then fert-butyl isocyanate (0.15 ml, 1.32 mmol) is added.
The reaction is aliowed warm to room temperature and stirred for 17 hours. The mixture is
partitioned between water and ethyl acetate, and the organic solutions are combined, dried over
anhydrous magnesium sulfate, filtered and the filtrate is evaporated. The residue is purified by
column chromatography on silica gel to give a mixture of tert-butyl carbamic acid
[(1RS,2RS,6RS, 7SR)-3-benzyloxy-5-0x0-4-(2 4,6-trimethylphenyl)-10-oxatricyclo-
[5.2.1.0°%]deca-4,8-dien-1-yljmethyl ester and tert-butyl carbamic acid {(1RS,2SR,6RS, 7SR)-5-
benzyloxy-3-ox0-4-(2,4,6-trimethylphenyl)-10-oxatricyclo-[5.2.1 .0%%ldeca-4,8-dien-1-yljmethy!

ester.

Step 3: Preparation of tert-butyl carbamic acid [(TRS,2SR,6RS,7SR)-3,5-dioxo-4-(2,4,6-
trimethylphenyl)-10-oxatricyclo[5.2.1.0>%]dec-8-en-1-yllmethy! ester.

A suspension of a mixture of [(1RS, 2RS,6RS, 7SR)-3-benzyloxy-5-0x0-4-(2,4,6-trimethylphenyl)-
10-oxatricyclo-[5.2.1.0*®Jdeca-4,8-dien-1-yl)methyl ester and tert-butyl carbamic acid
[(1RS,2SR,6RS, 7SR)-5-benzyloxy-3-0x0-4-(2,4 6-trimethylphenyl)-10-oxatricyclo-
[5.2.1.0*%)deca-4,8-dien-1-ylimethyl ester (147 mg, 0.29 mmol) in methanol (20 ml) is
hydrogenated at 3 bar over 5% palladium on carbon for 5 hours. The catalyst is removed by
filtration and the filtrate is concentrated under reduced pressure to give fert-butyl carbamic acid
[(1RS,2SR,6RS, 7SR)-3,5-dioxo-4-(2,4,6-trimethylphenyl)-10-oxatricyclo[5.2.1.0**|dec-8-en-1-
yllmethyl.

'H NMR (400MHz, CDCl) 8y 6.83 (2H, s), 5.02 (1H, s), 4.72 (1H, d), 4.65 (1H, d), 4.12 (1H, d),

2.83 (1H, d), 2.70 (1H, d), 2.23 (3H, s), 2.07 (3H, s), 2.06 (3H, s), 1.86 - 1.80 (2H, M), 1.57 - 1.45
(2H, m), 1.29 (9H, s).

Example 24
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Preparation_of (1RS.2SR,6RS, 7SR)-4-{4-bromo-2-ethylphenyl)-10-oxatricyclo-[5.2.1.0**|decane-

3.5-dione,

Step 1: .Preparatidn of 4-bromo-2-ethylphenyllead triacetate. .

Br
(AcO),Pb

Dry chloroform (30 mi) is added to a mixture of lead tetraacetate (8.52 g, 19.3 mmol) and
mercuric diacetate (0.28 g, 0.875 mmof) under an atmosphere of nitrogen, and the reaction
mixture is stirred and heated to 40 "C. 4-Bromo-2-ethylphenylboronic acid (4.0 g, 17.5 mmol) is
added in one portion and the mixture is stirred at 40 °C for 4 hours. The reaction mixture is

-.—-- cooled to-0 °C,-and-potassium.carbonate.(2.66.9,-19.3.mmol) is added.portionwise. The mixture ... ...

is stirred for 5 minutes, then filtered through a small plug of diatomaceous earth, washing with
chloroform. The filtrate concentrated under reduced pressure to give 4-bromo-2-ethylphenyliead

triacetate.

Step 2: Preparation of (1RS,2SR,6RS, 7SR)-4-(4-bromo-2-ethylphenyl)-10-oxatricyclo-
[5.2.1.0%%]decane-3,5-dione.

4-Dimethylaminopyridine (3.67 g, 30.0 mmol) and toluene (10 ml) are added to a solution of
(1RS,2SR,6RS, 7SR)-10-oxatricyclo[5.2.1.0%¢decane-3,5-dione (1.0 g, 6.0 mmol) in chloroform
(40 ml) and the reaction mixture is heated to 80 °C. 4-Bromo-2-ethylphenyliead triacetate (5.13 g,

¥
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9.04 mmol} is added portionwise over 20 minutes, and once the addition is complete the reaction
mixture is stirred at 80 °C for a further 4 hours. The mixture is cooled to room temperature, 2 M
aqueous hydrochloric acid (40 ml) is added, and the mixture is stirred vigorously for 15 minutes,
then filtered through a small plug of diatomaceous earth, washing with 40mi dichloromethane.
The organic phase is separated, and the aqueous phase is extracted with dichloromethane (2 x
20 mi). The organic solutions are combined, dried over anhydrous magnesium sulfate, filtered
and the filtrate is concentrated under reduced pressure. The residue is purified l‘)y column
chromatography on silica gel to give (RS, 2SR, 6RS, 7SR)-4-(4-bromo-2-ethylphenyl)-10-
oxatricyclo-[5.2.1.0*%|decane-3 5-dione. ' . '

'H NMR (400MHz, CDCly) 51 7.39 (1H, dd), 7.27-7.33 {(1H, m), 6.97 (1H, dd), 4.68 (2H, m), 2.74
(2H, br. s), 2.48 (2H, q), 1.78-1.87 (2H, m), 1.56 (2H, m), 1.11 (3H, 1).

Additional compounds in Table T1 below were prepared by similar methods using appropriate
starting materials. It should be noted that certain compounds of the invention exist as a mixture of
isomers noted above, under the conditions used to obtain the 'H NMR data. Where this has
occurred, the characterising data are reported for all isomers present at ambient temperature in
the specified solvent. Unless otherwise stated, proton NMR spectra were recorded at ambient
temperature. Compounds characterised by HPLC-MS were analysed using one of two methods

co._gdescribed below. __._ . e

Method A

Compounds characterised by HPLC-MS were analysed using an Waters 2777 injector with a
1525 micro pump HPLC equipped with a Waters Atiantis dC18 IS column (column length 20 mm,
internal diameter of column 3 mm, particle size 3 micron), Waters 2996 photodiode array,
Waters 2420 ELSD and Misromass ZQ2000. The analysis was conducted using a three minute

run time, according to the following gradient table:

Time Solvent A | SolventB | Flow (mi/mn)
(mins) (%) (%)

0.00 95.0 5 1.300

2.50 0.0 100 1.300

2.80 0.00 100 1.300

2,90 95.0 5 1.300

Solvent A: H,O with 0.05% TFA

1
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Solvent B: CH4,CN with 0.05% TFA

Method B

Compounds characterised by HPLC-MS were analysed using a Waters 2795 HPLC equipped
with a Waters Atlantis dC18 column (column length 20 mm, internal diameter of column 3 mm,
particle size 3 micron, temperature 40 °C), Waters photodiode array and Micromass ZQ2000.
The analysis was conducted using a three minute run time, according to the following gradient

table:

Time Solvent A Solvent B Flow (ml/
(mins) (%) (%) mn)

0.00 90.0 10.0 2.00

0.25 90.0 100 2.00
2.00 10.0 900 . 2.00

2.50 10.0 90.0 2.00
2.60 90.0 10.0 2.00

3.0 90.0 10.0 2.00

Solvent A: H,O containing 0.1% HCOOH
Soivent B: CH3CN containing 0.1% HCOOH

The characteristic values obtained for each compound were the retention time (rt, recorded in
minutes) and the molecular ion (typically the cation MH"), as listed in Table T1.

Table T1
Compound | Structure 'H nmr (CDC; unless stated) or other physical
Number data

&1 6.88 - 6.87 (2H, m), 4.55 - 4.54 (2H, m), 2.62

U
T1 s k (2H, s), 2.36 - 2.27 (7H, m), 1.69 - 1.67 (2H, m),

1.40 - 1.39 (2H, m), 1.03 (6H, q).

8\
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Compound | Structure 'H nmr (CDCl unless stated) or other physical
Number data

54 6.88 (2H, m), 4.58 (2H, s), 2.65 (2H, m), 2.38

T2 @S/L i —2.32 (2H, m), 2.26 (3H, 5), 2.02 (3H, ), 1.76 -
o 1.71 (2H, m), 1.45 (2H, m), 1.04 (3H, q).
s 516.86 (1H, ), 6.85 (1H, 5), 4.68 — 4.67 (2H, m),
", LT 2.74 (2H, 5), 2.24 (3H, 5), 2.10 (3H, ), 2.08 (3H,
T @:lo A s), 1.83-1.80 (2H, m), 1.58 - 1.54 (2H, m).
“3 LI P Su6.94 (2H, 5), 6.44 (2H, 5), 5.04 (2H, ), 2.81-
Ta M A \k 2.73 (2H, m), 2.41 - 2.35 (4H, m), 2.30 (3H, s),
@ZLO 1.10 - 1.02 (6H, m).
51 6.94 (1H, 5), 6.93 (1H, 5), 4.64 —4.63 (2H, m),
. 'l . 2.73 (2H, 5), 2.59 (2H, ), 2.41 - 2.31 (41, m),
T5 M \,\ 1.77 (2H, m), 1.48 (2H, m), 1.22 (3H, 1), 1.06 (6H,
@ZLO m).
S LT
N \\T _\Tl $16.98 (1H, 5), 6.97 (1H, ), 2.64 - 2.59 (2H, brs),
6 AR 2.25 (3H, 5), 2.03 (BH, ), 1.66 (4H, 5), 1.50 (6H
4 (w © | br s).
i 6.95 (1H, 5), 6.47 (1H, br 5), 3.00 (1H, d), 2.68
17 —2.66 (1H, m), 2.44 — 2.31 (TH, m), 1.77 - 1.71
(@H, m), 1.58 (3H, 5), 1.55 (3H, 5), 1.08 (BH, q).
51 6.95 (s), 4.69 (d), 4.64 (d), 3.05 (d), 2.91 (d).
s 2.81 (d), 2.59 (d), 2.44 — 2.32 (m), 2.31 (s), 2.00 -
Yo 1.93 (m), 1.67 - 1.62 (m), 1.61 (s), 1.58 (s), 1.10
- 1.05 (m).
$16.92 (2H, ), 6.47 (1H, 5), 6.32 (0.5H, 5), 6.28
:\‘{ ) : I (0.5H, 5), 5.14 (0.5H, 5), 4.97 (0.5H, br s), 3.06
T9 (0.5H, br 5}, 2.86 {0.5H, 5), 2.80 (0.5H br 5), 2.50

(0.5H, br s), 2.28 (3H, 3), 2.12 (6H, s), 1.70 (3H,
brs).
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Compound | Struclure 'H nmr (CDCl3 unless stated) or other physical
Number data
=g l~1;;~ﬂ»* 51 6.95 (2H, 5), 4.75 (2H, br), 3.40 (2H, br), 2.45
T10 K ‘\'k (2H, q). 2.35 (2H, q), 2.30 (3H, s). 1.80 (4H, m),
, 0 1.15 (3H, 1), 1.05 (3H, 1).
al LI, I 51 6.70 (2H, 8), 6.24 (1H, 5), 4.79 (1H, 5), 4.73
T11 by Y (1H, 5), 2.67 (1H, br s), 2.56 (1H, d), 2.17 - 2.08
Vo (DA L
/ LV, e (7H, m), 0.87 - 0.77 (6H, m), 0.00 (9H, s).
51 6.94 (2H, s), 6.66 (0.5H, s), 6.62 (0.5H, s), 5.14
H o | -5.02 (2H, m), 3.42 (1H, 5), 3.10 (0.5H, s), 3.00
T12 Rt MRt ¥
_ S (0.5H, s), 2.86 (0.5H, 5), 2.77 (0.5 H, 5), 2.38 -
H— \0 T N
H 2.31 (7H, m), 1.10 - 1.01 (6H, m).
H~o\ L 1’\ ﬂ - G4 6.95 (2H, s), 6.60 (iH, s), 6.53 - 6.51 (1H, m),
T13 HO—. M u - \L 5.07 (1H, s), 4.14 - 4.00 (2H, m), 3.10 - 2.90 (br
A 03 "o m, 2H), 2.42 - 2.28 (7H, m), 1.11 - 1.04 (6H, m).
H~ I\l’\u d 51 6.88 (2H, 5), 4.57 (1H, d), 3.86 (1H, d), 3.73
T14 HO— /;X;L ‘l (1H, d), 3.23 (IH, ), 2.35 - 2.27 (TH, m), 1.86 -
4 ’1’3,,’.,H o | 1.53 (4H, m), 1.06 - 1.00 (6H, m).
H-q L /J/ 1 6.94 (1H, ), 6.93 (1H, ), 4.86 (1H, 5), 4.79
H -
fé*k (1H, d), 4.76 (1H, 5), 3.50 (1H, d), 2.96 (1H, ),
T15 N
TV e 2.78 (1H, s), 2.50 - 2.25 (9H, m), 1.24 - 1.18 (3H,
m), 1.09 - 1.02 (6H, m).
s \
: 51 6.92 (2H, 3), 5.00 (1M, d), 4.96 (1H, s), 4.93
H__(L,L,l' 1 6.92 (2H, 5), 5.00 (1H, d), 4.96 (1H, s)
S (1H, s), 4.37 - 4.32 (2H, m), 3.78 (1H, d), 2.96
T6 0t L
e W (1H, s), 2.61 (1H, s), 2.34 - 2.30 (7TH, m), 1.39 -
P 1.35 (3H, m), 1.07 - 1.00 (6H, m).
L 51 8.40 (1H, 5), 6.93 (1H, s), 6.92 (1H, 5), 4.78
. H«c( ]: IJ/ (1H, d), 4.01 (1H, d), 3.75 (1H, d), 3.52 (3H, s),
T17 0— H ™ 3.41 (1H, d), 2.81 (1H, d), 2.44 - 2.31 (4H, m),

2.30(3H, s), 2.00 - 1.93 (2H, m), 1.75 - 1.70 (2H,
m), 1.09 - 1.05 (6H, m).
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Compound { Structure 'H nmr (CDCla unless stated) or other physical
Number data
L 51 6.88 (1H, s), 6.87 (1H, s), 4.66 (1H, d), 3.94
— H~ JAﬂ g (1H, d), 3.77 (1H, d), 3.65 - 3.52 (2H, m), 2.88
Ti8 0"):\:\1 \L’ (1H, s), 2.80 (1H, d), 2.39 - 2.26 ((7H, m), 1.94 -
Q . .
\ y'-,H ‘0 - 1.90 (2H, m), 1.65 - 1.60 (4H, m), 1.20 (3H, t),
1.05 - 1.00 (6H, m).
[ 81 6.92 (1H, s), 6.91 (1H, s}, 4.75 (2H, 5), 4.69
—. H~ N 1H, s), 4.04 - 3.96 (2H, m), 3.64 - 3.61 (2H, m),
o~ n L “ ( ) ( ) 3.61( )
T19 o e L 2.94 (1H, br s}, 2.81 (1H, d), 2.42 - 2 30 (4H, m),
T 2.30 (3H, s), 2.00 - 1.85 (2H, m), 1.69 - 1.54 (2H,
m), 1.22 - 1.19 (3H, m), 1.08 - 1.04 (8H, m).
H-g I'AIJ - 3 7.29-7.26 (2H, m), 7.05 (2H, d), 6.85 (1H, s),
20 M H ‘ ﬁ ¥T~ 6.84 (1H, s), 6.39 (1H, d), 5.32 (1H, s), 5.02 (1H,
—t, O - P . . .
TR :‘ ‘o d), 2.79 - 2.75 (2H, m), 2.33 (3H, s), 3.23 (3H, s),

2.07 (3H, 5), 2.04 (3H, s).

T214

51 6.87 (2H, s), 5.44 (1H, v. br s), 4.71 - 4.64 (2H,
m), 4.26 - 4.23 (1H, m}, 3.11 - 3.06 (2H, m), 2 90
(1H, br s), 2.81 (1H, dj, 2.38 - 2.27 (4H, m), 2.25

~(3H, 5), 1.93 - 1.82 (2H, m), 1.66 - 1.52 (2H, m),

1.50 - 1.43 (2H, m), 1.01 (6H, 1), 0.87 (3H, t).

3n 7.21 (1H, d), 6.93 (1H, dd), 6.84 (2H, s), 6.30
(1H, s), 5.24 (1H, s), 5.04 (1H, s), 2.82 - 2.81 (1H,
m), 2.78 - 2.77 (1H, m), 2.28 (3H, s with fine
splitting) 2.22 (3H, s), 2.07 (3H, 5), 2.04 (3H, s).

T23

51 7.33 (2H, d), 6.86 - 5.81 (4H, m), 6.35 (1H, s),
5.32 (1H, 3), 5.04 (1H, 5), 3.80 (3H, 5), 2.83 - 2.82
(1H, m), 2.77 (1H, br s}, 2.24 (3H, s), 2.07 (3H, s),
2.05 (3H, s).

T24

S17.35-7.32 (2H, m), 6.86 (1H, s), 6.85 (1H, 5),
6.82 - 6.77 (2H, m), 6.37 (1H, d), 5.31 (1H, 5),
5.03 (1H, d), 2.82 - 2.7 (2H, m), 2.25 (3H, s),
2.07 (3H, s), 2.05 (3H, 5).

T25

o1 7.25-7.17 (4H, m), 6.86 (1H, s), 6.84 (1H, s),
A.73 (1H, @), 4.68 (1H, d), 3.61 - 3.56 (1H, m),

2.90 (1H, d), 2.80 (1H, d), 2.35 - 2.20 (4H, m),
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Number data

2.24 (3H, s), 2.07 (3H, s), 2.02 (3H, s), 1.92 (1H,
dd).

eI §17.38 - 7.36 (2H, m), 7.22 - 7.20 (2H, m), .86
T26 N ~X L‘*‘»U (ZH.S).6~53(1H.d).5.38(1H.d)A5.11(1H,s).,
\—/ ok 2.90 (1H, m), 2.84 (1H, m), 2.47 (3H, 5), 2.24 (3H,
), 2.08 (6H, s).

54 6.92 (2H, 5), 4.62 (1H, d), 4.29 - 4.27 (1H, m),
H\OL~ L i - 4.10 - 4.03 (2H, m), 3.93 - 3.90 (1H, m), 2.84 (1H,

S '\ d), 2.77 (1H, d), 2.38 - 2.29 (4H, m), 2.30 (3H, s),
e ™ 1.96 - 1.88 (2H, m), 1.59 - 1.51 (2H, m), 1.07 -
1.03 (6H, m).

T27 o

81 7.39 (2H, dd), 7.11 (2H, 1), 6.86 (1H, s), 6.85
(1H, s), 4.73 (1H, d), 4.68 (1H, d), 3.63 - 3.58 (1H,
m), 2.94 (1H, d), 2.75 (1H, d), 2.38 - 2.30 (1H, m),
2.25 (3H, 5), 2.08 (3H, 5), 2.03 (3H, 5), 1.92 (1H,
dd).

T28

51 6.82 (2H, 5), 4.54 (1H, d), 3.85 (1H, d), 3.67
| o A (1H, ), 3.30.(3H, s), 2.90 (1H, d), 2.78 (1H, d),
T29 \—"«;I b 2.20 (3H, s), 2.03 (3H, 5), 1.99 (3H, 5), 1.93 (1H,

<j W e dd), 1.87 - 1.81 (1H, m), 1.70 - 1.63 (1H,m), 1.58 -
1.54 (1H, m).

54 6.87 (1H, 5), 6.86 (1H, 5), 4.87 - 4.81 (1H, m),
o e 467 - 4.65 (1H, m), 4.08 - 3.93 (2H, m), 3.66 -

O N— m N Y 3.58 (2H, m), 2.8 - 2.84 (1H, m), 2.76 - 2.73 (1H,
T30 @Jo | m), 2.25 (3H, 5), 2.09 (3H, 5), 2.06 (3H, 5), 1.95 -
1.84 (2H, m), 1.71 - 1.59 (2H, m), 1.26 - 1.17 (3H,

m).

51 6.88 (1H, s), 6.87 (1H, 5), 4.67 (1H, 1), 3.97
— ™ T/j/ (1H. d), 3.81 (1H, d), 3.70 - 3.62 (1H, m), 3.60 -
n—. H.,/\s,,\ S
T31 <\-'* | 3.54 (1H, m), 2.87 - 2.82 (2H, m), 2.25 (3H, s),
W0 2.10 (3H, ), 2.06 (3H, 5), 1.99 - 1.94 (2H, m),
1.69 - 1.64 (2H, m), 1.23 (3H, 1).
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Number data

T32

LT
N~ /N m/‘.g \[
(R

81 7.20-7.18 (2H, m), 7.12 - 7.10 (2H, m), 6.88
(1H, 5), 6.85 (1H, s), 4.71 (2H, t), 3.55 - 3.50 (1H,
m), 2.77 (1H, d), 2.73 (1H, d), 2.4 (3H, 5), 2.32 -
2.25 (1H, m), 2.23 (3H, s), 2.07 (3H, 5), 2.01 (3H,
s), 1.72 (1H, dd).

T33

. N~

<)

/—( ST
\

511 6.93 (2H, 5), 6.88 (2H, s), 6.36 (1H, d), 5.13
(1H, d), 5.01 (1H, ), 3.13 (1H, d), 2.96 (1H, d),
2.29 (12H, s), 2.11 (3H, s), 2.09 (3H, 5).

T34

Gn 2.82 (2H, s), 6.19 (2H, s), 2.51 (2H, br s), 2.22
(3H, s), 2.05 (3H, s), 2.04 (3H, s), 1.57 (6H, 8).

51 6.88 (1H, 8), 6.87 (1H, s), 4.73 - 4.69 (2H, m),
4.29 (1H, d), 3.14 - 3.09 (2H, m), 2.93 (1H, d),
2.85 (1H, d), 2.25 (3H, s), 2.09 (3H, s), 2.06 (3H,
s), 1.97 - 1.86 (2H, m), 1.71 - 1.59 (2H, m), 1.54 -
1.47 (2H. m), 0.91 (3H, 1).

T36

| 51 6.83 (2H, s). 5.02 (1H, s), 4.72 (1H, d), 4.65

(1H, d), 4.12 (1H, d), 2.83 (1H, d), 2.70 (1H, d),
2.23 (3H, s), 2.07 (3H, s), 2.06 (3H, 8), 1.86 - 1.80
(2H, m), 1.57 - 1.45 (2H, m), 1.29 (9H, s).

T37

LC-MS (Method A) ES™: MH" = 313; t = 1.07 mins

T38

LC-MS (Method A) ES*: MH* = 313; rt = 1.07 mins

T39

LC-MS (Method A) ES™: MH™ = 327; 1t = 1.23 mins

]
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Compound | Structure

Number

'H nmr (CDCl; unless stated) or other physical

data

H~g 7
— H \

T40 ./L T

LC-MS (Method A) ES': MH® = 311; rt = 1.34 mins

N e + + .
T41 e N LC-MS (Method A) ES": MH" = 343; 1t = 1.35 mins
\ V=, o
H\o e
" )\,IV 7
T42 =X LC-MS (Method A) ES": MH" = 353; 1t = 1.79 mins
\ % O

T43 — @ S |
H

LC-MS (Method A) ES*: MH® = 371; rt = 1.50 mins

T44 “@\TLO ‘ T

LC-MS (Method A) ES*: MH" = 297; rt = 1.25 mins

T45 )vo(:]

31 6.86 (2H, s}, 461 - 4.58 (2H, m), 4.43 (1H, d),
4.07 (11, d), 3.95 (1H, d), 2.98 - 2.85 (2H, m),
2.24 (3H, 5), 2.08 (3H, 5), 2.06 (3H, s), 1.91 - 1.87
(2H, m), 1.76 - 1.70 (1H, m), 1.65 - 1.59 (1H, m).

811 6.93 (2H, 5), 4.75 (1H, d), 4.72 (1H, 5), 4.28
{1H, dd), 3.93 (1H, d), 3.68 (1H, d), 2.90 (1H, d),
2.38 -2.31 (7TH, m), 1.08 - 1.01 (6H, m).

Br
Heg o™ l e 34 6.82 (2H, 5), 4.50 - 4.45 (2H, m), 3.36 - 3.34
rar — /VH‘<L5] LT J (1H, m), 3.26 - 3.24 (dH, m), 2.92 (1H, d), 2.47
“{ P (1H, d), 2.41 - 2.26 (1H, m), 2.23 (3H, 5), 2.02
H (6H, 5), 1.95 - 1.88 (1H, m), 1.00 (1H, dd).

o P 5w 6.84 - 6.83 (2H, m), 4.47 (1H, d), 2.63 (1H, d),
T /‘*1\\\ | 2.41 (4H, d), 2.23 (3H, 5), 2.04 (3H, 5), 2.01 (3H,
\SV"'H o s), 1.86 ~ 1.83 (1H, m), 1.55 — 1.46 (3H, m), 1.48

(3H, s).

CfO
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data

Hw /
Ho— H ({ \[\/\r
T49 {»3.};1 I
o

3+ 6.85 (2H, s), 4.55 (1H, d), 3.84 (1H, d), 3.75
(1H, d), 2.76 — 2.70 (2H, m), 2.23 (3H, s), 2.03
(6H, s).

T50 o ~X T T
\_/\:'/5'(1'0

& 6.83 - 6.82 (2H, m), 4.48 — 4.45 (2H, m), 3.35
~3.34 (1H, m), 3.26 — 3.24 (1H, m), 2.93 (1H, d),
2.48 (1H, d), 2.23 (3H, s), 2.02 (6H, 5), 2.42 —

2.36 (1H, m), 1.94 — 1.88 (1H, m), 1.01 (1H, dd).

\_y-.

31 6.85 (2H, 5), 4.55 (1H, d), 4.02 (1H, @), 2.76
(1H, d), 2.72 (1H, d), 2.23 (3H, s), 2.04 (3H, 5),
2.03 (3H, 5), 1.84 — 1.70 (2H, m), 1.68 — 1.41 (2H,
m), 1.24 (3H, d).

Q
H 0

5n 6.82 (1H, 5), 6.81 (1H, 5), 442 (1H, d), 2.53 -
2.48 (2H, m), 2.22 (3H, s), 2.00 (3H, s), 1.98 (3H,
s), 1.93— 1.86 (1H, m), 1.77 - 1.70 (2H, m), 1.54
— 1.41 (3H, m), 1.03 (3H, 1).

51 6.83 (2H, s), 4.49 (1H, d), 3.00 — 2.92 (2H, m),
262 - 2.58 (2H, m), 2.23 (3H, s), 2.14 (3H, 5),

- 2:02 (3H, $), 2.00 (3H, s), 2.00 = 1.85 (2H, m),

1.52 — 1.47 (2H, m).

e LjTT T
T53 -
H‘C) ,/|
T54 /"/"\‘;\,\% . \]
(D

34 6.84 (1H, s), 6.83 (1H, s), 4.45 (1H, d), 2.60 -
2.56 (2H, m), 2.23 (3H, s), 2.04 (3H, s), 2.00 (3H,
s), 1.93-1.88 (1H, m), 1.80 - 1.76 (1H, m), 1.69
— 1.46 (4H, m), 1.35 - 1.26 (6H, m), 0.88 - 0.85
{3H, m).

155 {

S 5.86 (2H, m), 3.11 — 3.00 (4H, m), 2.72 (1H, d),
2.25(3H, ), 2.09 (3H, 5), 2.05 (3H, 5), 1.98 —-

1.89 (1H, m), 1.79 - 1.56 (3H, m), 1.33 - 1.25

(6H, m)

ST
H ol
w | AT T

&1 7.28 - 7.17 (5H, m), 6.89 (1H, s}, 6.88 (1H, s),
4.72 (1H, d), 4.53 (1H, 5), 2.89 (1H, dd), 3.02 (1H,
d), 2.96 (1H, d), 2.32 - 2.30 (1H, m), 2.27 (3H, s),
2.07 (6H, 5), 1.90 - 1.85 (1H, m).

ql
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Compound | Structure 'H nmr (CDCL. unless stated) or other physical
Number data
He ’/,.m/ 814 7.26-7.23 (2H, m), 6.88 - 6.85 (4H, m), 4.74
H )l - :] {1H, d), 4.40 (1H, s), 3.79 (3H, s), 3.10 (1H, dd),
T67 \N N\ / .
0—/\;\"—\3,- "'H o 3.02 (1H, d), 2.96 (1H, d), 2.32 - 2.30 (1H, m),
2.27 (3H, s), 2.07 (6H, s), 1.90 — 1.85 (1H, m).
Heg S
- H \ ,l\ ﬂ
\ 2/ | N + .
T58 HO, ":;)‘ \( LC-MS (Method A) ES™: MH™ = 327; it = 1.10 mins
\—<\__l>i\° :
H~g AN
o— H,_ ~~§j\«,~ rl
T59 4 b o 4 LC-MS (Method A) ES"; MH® = 369; rt = 1.33 mins
%\ o
T60 LC-MS (Method A) ES*: MH" = 365; rt = 1.77 mins
T61 LC-MS (Method A) ES™: MH" = 383; rt = 1.36 mins
. H-g \I :v-’-‘«“ - &16.86(2H, s), 4.48 (1H, d), 3.68 — 3.48 (2H, m),
- H \\ X 2.81-2.74 (1H, m), 2.67 (1H, d), 2.23 (
e 281-2. , m), 2. ,d), 2.23 (3H, s),
T62 Ho X ]|
— Q. 2.07 (3H, s), 2.04 (3H, s), 1.54 (3H, s), 1.27 -
\_VY\, 7o
1.26 (14, m), 1.04 — 1.01 (2H, m).
H‘O ~ //—\ g
H \ ,L:\ H
T63 —0 \0' ] LC-MS (Method A) ES™: MH" = 355; rt = 1.36 mins
A AN
He N
|
sy T - |
T64 \ N r LC-MS (Method A) ES™: MH™ = 343; rt = 1.37 mins
N\ i/ O
Heg "-<I,:'3‘ |], ds-M2OH 4 6.85 (2H, m), 4.51 (1H, d), 4.37 (1H,
T65 L N d), 3.14 (1H, d), 2.84 (1H, d), 2.28 — 2.24 (1H, m),
6

2.24 (3H, 8), 2.13 (1H, dd), 2.04 (3H, s), 2.03 (3H,
s), 1.13(3H.d), 1.11 - 1.06 (1H, m).

gz
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Compound | Structure 'H amr (CDCl; unless stated) or other physical
Number data

H~({‘ T/ o

851 7.26 - 7.18 (4H, m), 6.85 (2H, s), 4.72 (1H, d),
4.40 (1H, s), 3.09 (1H, dd), 3.00 (1H, d), 2.94 (1H,

T66 ,/—{‘v D \J T
s~ Q d), 2.44 (3H, s), 2.29 - 2.24 (1H, m), 2.24 (3H, s),
2.05 (6H, s), 1.88 - 1.82 (1H, m).
”\c{ e ‘I 317.24-7.21 (1H, m), 6.94 - 6.93 (2H, m), 6.88
Ho b e (2H, s), 4.75 (1H, d), 4.45 (1H, s5), 3.52 (1H, dd),
167 -~ j I
L/-— Q - "Vo 3.05 (1H, d), 2.96 (1H, d), 2.35-2.29 (1H, m),
H
2.27 (3H, s), 2.08 (6H, s), 2.01- 1.95 (1H, m).
He
S LT
_\yj T Approximately 3:2 Mirture of Isomer A: Isomer B
Isomer A: 84 6.86 (1H, s), 6.85 (1H, s), 4.55 (1H,
Isomer A
T d), 4.53 (1H, d), 3.50 - 3.42 (3H, m), 3.36 - 3.33
68
Heg ~~.l;»"~ - {(1H, m), 3.02 (1H, d), 2.49 - 2.43 (2H, m), 2.2¢
o H \~\\ ” \I {3H, s), 2.05 (6H, s), 2.01 - 1.94 (1H, m), 1.19
\""G\}ZLO (3H, 1), 1.06 (1H, dd).
isomer B
He \ //\ P o1 6.85 (2H, s), 4.69 (2H, s),‘ 4.56 - 4.5f1 (?H. _m).
; Té ‘ \—0' : ?J ] 3.76 - 3.55 (5H, m), 3.12 (1H, d), 2.83 (1H, d),
9 M
.. 2.55-2.45 (1H, m), 2.24 (3H, s), 2.04 (3H, s),
1.24 - 1.15 (4H, m).
Heg /,T, &1 7.34-7.31 (2H, m), 7.00 (2H, 1), 6.85 (2H, s),
H o A T 4.73 (1H, d), 4.39 (1H, s), 3.13 {1H, dd), 3.01 (1H,
T70 e /\:< T I
F= — ‘ . d), 2.95 (1H, @), 2.30 - 2.27 (1H, m), 2.24 (3H, s),
2.05(6H,s), 1.87-1.81 (1H, m).
Hen = ,, \ ,~ 84 7.21 (2H, d), 7.11 (2H, d), 6.88 (2H, s), 4.74
- (1H, d), 4.42 (1H, s), 3.09 (1H, dd), 3.02 (1H, d),
™7 /vé:[
2.85 (1H, d), 2.32 (3H, 5), 2.29 - 2.24 (1H, m),
2.27 (3H, 5), 2.08 (6H, s), 1.91 - 1.85 (1H, m).
51 7.25-7.18 (4H, m), 6.86 (1H, s), .84 (1H, s),
”j\ /L J 4.73 (1H, d), 4.68 (1H, d), 3.61 - 3.56 (1H, m),
T72 2.90 (1H, d), 2.80 (1H, d), 2.35 (3H, s), 2.32 - 2.28

—_ \J

(1H, m), 2.24 (3H, s}, 2.07 (3H, s), 2.02 (3H, s),
1.92 (1H, dd).

93
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Number data

Heo ]’ I on 7.29 - 7.27 (3H, m), 7.22 - 7.19 (2H, m), 6.89
H Lj : ] . (1H, s), 6.88 (1H, 5), 4.85 (1H, d), 4.61 (1H, s),
T73 <X
7 NN 3.01 (1H, dd), 2.26 (3H, s), 2.19 (1H, dd), 2.10
(3H, s), 2.09 (3H, s), 2.00 - 1.96 (1H, m).
o~ 1 6.90 (1H, s), 6.88 (1H, ), 6.86 - 6.82 (2H, m),
WL 4.82-4.77 (2H, m), 3.12 - 3.05 (2H, m), 2.28 -
(‘ At A
T74 e "5‘/,. 2.86 (1H, m), 2.41 - 2 39 (1H, m), 2.26 (3H, s),
—/ V- o
Y H 2.23 (3H, s), 2.11 (6H, 5), 2.08 (3H, s), 2.01 - 1.97
(1H, m).
He P 5u7.79-776 (1H, m), 7.59 - 7.56 (1H, m), 7.28 -
H &\ J ¢ , [ 7.20 (2H, m), 6.90 (1H, s), 6.89 (1H, s), 4.88 -
T75 # \E__\J// Na <T T 4.86 (1H, m), 4.67 (1H, 5), 3.47 - 3.42 (1H, m),
— = 0
ocE H 3.14 - 3.00 (2H, m), 2.26 (3H, 5), 2.25 - 2.21 (1H,
3
m), 2.11 (3H, s), 2.09 (3H, s), 1.88 - 1.84 (1H, m).
H\? \Tf\il'/ $17.39-7.35 (1H, m), 7.19 - 7.16 (1H, m), 6.93 -
H, ’/«\ \ ~*«T~ 6.83 (4H, m), 4.82 (1H, brs), 4.62 (1H, s), 3.48
T76 7 \;-*‘ C‘!,,._ o (3H, 5), 3.54 (1H, dd), 3.13 - 3.02 (2H, brm), 2.23
‘—<— H
o ) | (3H, s), 2.47 - 2.13 (1H, m), 2.10 (3H, s), 2.09
(3H, s), 1.90 - 1.84 (1H, m).
~ e & 7.42 (1H, d), 7.21 - 7.12 (3H, m), 6.88 (1H, s),
H-o Y\Il/ 1 ( ) ( ) { s)
M \\\\I/ u.l, 6.87 (1H, s), 4.82 (1H, s), 4.82 (1H, d), 4.68 (1H,
T77 7 Nt ] :'7* o s), 3.51 (1H, dd), 2.47 (3H, s), 2.25 (3H, 5, 2.23 -
— H
) 2.20 (1H, m), 2.10 (3H, s), 2.08 (3H, s), 1.85 -
1.81 (1H, m).
51 7.73 - 7.70 (2H, m), 7.59 (1H, d), 7.52 - 7.50
"\‘L\q/ (1H, m), 7.31 - 7.28 (1H, m), 6.89 (1H, 5), 6.88
H A AN .
N A~ (1H, s}, 4.86 (1H, br S), 4.64 (1H, s), 3.42 (1H, br
T78 \~/ \‘ / OI/Q\
‘=,\’ A, e S), 3.13 - 3.05 (2H, m), 2.26 (3H, ), 2.66 - 2.24
CF, (1H, m), 2.11 (3H, s), 2.08 (3H, s), 1.92 - 1.88
(1H, m).
Hwg = LA ﬂ -~ 51 7.42 - 7.39 (1H, m), 7.18 - 7.11 (3H, m), 6.91
b T (1H, s), 6.90 (1H, ), 4.87 - 4.85 (1H, m), 4.74
/A |
79 IN_r~S
) "\, o (1H, 8), 3.24 - 3.22 (1H, m), 3.13 - 3.07 (2H, m),

2.36 (3H, 5).2.34 (3H, 5), 2.24 - 2.22 (1H, m), 2.19

7/
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'H nmr (CDCI; unless stated) or other physical
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(3H,s),2.09 (3H, s), 1.88 - 1.86 (1H, m).

T80 Q—“@

34 7.79-7.73 (2H, m), 7.56 (1H, 1), 7.35 (1H, 1),
6.90 (1H, s), 6.89 (1H, 5), 4.87 (1H, br 5, 4.71
(1H, 5), 3.47 (1H, br. s), 3.13 - 3.06 (2H, m), 2.42
-2.30 (1H, m), 2.26 (3H, s), 2.1 (3H, 5), 2.09
(3H, s), 1.98 - 1.97 (1H, m).

T81 (/_\\ﬁ

1 7.45-7.43 (1H, m), 7.18 - 7.16 (1H, m), 7.11 -
7.08 (1H, m), 7.02 - 6.98 (1H, m), 6.89 (1H, s),
6.86 (1H, 5), 4.85 (1H, d), 4.65 (1H, s), 3.44 (1H,
br. ), 3.15 - 3.00 (2H, br. 8, 2.26 (3H, s), 2.22 -
2.17 (1H, m), 2.10 (3H, 5), 2.09 (3H, 5), 1.92 -
1.88 (1H, s).

8 7.47 - 7.96 (2H, m), 7.14 - 7.11 (2H, m), 6.90
(2H, 5), 4.88 (1H, 5), 4.57 (1H, s), 3.21 (1H, 3),
2.94-2.74 (2H, br. 5), 2.62, (3H. 5), 2.26 (3H, s),
2.25-2.23 (1H, m), 2.1 (3H, s), 2.10 (3H, 9),
2.01-1.93 (1H, m).

183 ~_~K

|- 7.75-- 766 (1H,'m), 7.25 - 7.21 (1H, m), 7.06 -

7.02 (2H, m), 6.88 (1H, s), 6.87 (1H, s), 4.83 (1H,
br. s), 4.59 (1H, s), 3.00 - 2.98 (1H, m), 2.83 -
2.70 (2H, br. 8), 2.25 (3H, s), 2.20 - 2.16 (1H, m),
2.09 (3H, 5), 2.08 (3H, 5), 1.92 - 1.89 (1H, m).

T84 7

o4 7.79-7.77 (1H, m), 7.21 - 7.18 (1H, m), 6.89 -
6.86 (3H, m), 6.76 - 6.74 (1H, m), 4.83 (1H, d),
462 (1H, s), 3.80 (3H, ), 2.99 (1H, dd), 2.80 -
2.70 (2H, br. ), 2.26 (3H, s), 2.18 (1H, dd), 2.10
(3H, s), 2.09 (3H, s), 1.97 - 1.95 (1H, m).

T85 7 N\ Q).
(;)—-«j,-,ﬂ

54 7.54 - 7.46 (3H, m), 7.41 - 7.38 (1H, m), 6.87
(1H, 5), 6.88 (1H, s), 4.85 (1H, d), 4.60 (1H, s),
3.06 (1H, dd), 2.25 (3H, s), 2.21 (1H, dd), 2.10
(3H, s), 2.08 (3H, s), 1.93 - 1.90 (1H, m).

“\



WO 2009/019005

-90-

PCT/EP200%/000467

Compound

Number

Structure

'H nmr (CDCls unless stated) or other physical

data

T86

B4 7.19 - 7.08 (3H, m), 7.03 - 7.07 (1H, m), 6.89
(1H, s), 6.88 (1H, 5), 4.84 (1H, d), 4.60 (1H, 5),
2.98 (1H, dd), 2.33 (3H, 5), 2.26 (3H, ), 2.17 (1H,
dd), 2.10 (3H, s), 2.08 (3H, s), 1.97 - 1.95 (1H, br.

m).

54 8.09 - 8.07 (1H, m), 7.68 - 7.67 (2H, m), 7.46
(1H, t), 6.89 (1H, s), 6.88 (1H, s), 4.89 (1H, d),
4.62 (1H, s), 3.13 (1H, dd), 2.28 - 2.24 (1H, m),
2.25 (3H, s), 2.10 (3H, s), 2.08 (3H, s}, 1.95-1.95
{1H, m).

T88

54 7.88 - 7.86 (1H, m), 7.79 (1H, d), 7.55 - 7.53
(1H, m), 7.39 (1H, 1), 6.88 (1H, ), 6.87 (1H, s),
4.87 (1H, d), 4.61 (1H, s), 3.09 (1H, dd), 2.60 (3H,
s), 2.25 (3H, s), 2.23 - 2.20 (1H, m), 2.10 (3H,
5),2.08 (3H, s), 1.96 - 1.94 (1H, m).

T89

Su 7.62 - 7.60 (1H, m), 7.56 - 7.50 (2H, m), 7.39
(1H, 1), 6.90 (1H, s), 6.86 (1H, s), 4.88 (1H, br. 5),

| 4.59 (1H, s), 3.05 - 3.03 (1H, m), 2.26(3H, ), 2.24 | ~ ~

-2.20 (1H, m), 2.10 (3H, 5), 2.08 (3H, 5), 1.92 -
1.89 (1H, m).

T90

5w 8.14 (2H, d), 7.47 (2H, d), 6.89 (1H, 5), 6.87
(1H, s), 4.89 (1H, d), 4.63 (1H, 5), 3.12 (1H, du),
2.27 - 222 (1H, m), 2.26 (3H, s), 2.10 (3H, 9),
2.08 (3H, s), 1.85 - 1.91 (1H, m).

To1

51 7.35-7.31 (2H, m), 7.15 - 7.12 (2H, m), 6.91
(1H, 5), 6.90 (1H, 5), 4.37 (1H, br. 5), 4.61 (1M, s),
3.07 - 3.05 (1H, m), 2.27 (3H, s), 2.22 - 2.20 (1H,
m), 2.10 (3H, s), 2.09 (3H, s), 1.93- 1.91 (1H, m).

T92

1 7.54 (2H, d), 7.43 - 7.41 (2H, m), 6.89 (1H, s),
6.88 (1H, s), 4.87 (1H, d), 4.61 (1H, s), 3.07 (1H,
dd), 2.26 (3H, ), 2.23 (1H, dd), 2.10 (3H, s), 2.08

(3H, s), 1.95- 1.91 (1H, m).

A
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Compound | Structure 'H nmr (CDCl; unless stated) or other physical
Number data
Heo T, o 8w 7.57 (2H, d), 7.41 (2H, d), 6.88 (1H, s), 6.87
H f\-,\\. - «I »] {1H, s), 4.86 (1H, d), 4.60 (1H, s), 3.05 (1h, dd),
T93 <X
N AR} 2.25 (3H, 5), 2.23 - 2.20 (1H, m), 2.08 (3H, 5),

2.08 (3H, ), 1.95- 1.91 (1H, m).

81 7.31 - 7.29 (2H, m), 7.24 - 7.22 (2H, m), 6.89
(1H, s), 6.88 (1H, s), 4.85 (1H, d), 4.59 (1H, s),

T4 . 3.00 (1H, dd), 2.26 (3H, s), 2.17 (1H, dd), 2.10
o=l A e (3H, s), 2.09 (3H, s}, 1.99 - 1.96 (1H, m), 1.30
(9H, s).
51 7.88 (2H, d), 7.41 - 7.38 (2H, m), 6.90 (1H, s),
:‘0 f\ﬂ/ 6.88 (1H, s), 4.88 (1H, br. s), 4.63 (1H, s), 3.08
T05 N \0 \ T (1H, br. 5), 2.58 (3H, 5), 2.26 (3H, £), 2.23 - 2.21
/' M=/ MV o (1H, m), 2.1 (3H, s), 2.00 (3H, s), 1.95 - 1.03
(1H, m).
S Y
T96 | 2’_,/_\___,\_0/\{\:( T LC-MS (Method A) ES™: MH" = 428; 1t = 1.52 mins
—/ \Vy o
- He e | 516.85 (2H, 5), 4.50 (1H, d), 4.37 (1H, d), 3:31 -
LI 1 l 3.20 (1H, m), 3.12 (1H, d), 2.81 (1H, d), 2.24 (3H,
L (Y7 | s), 2.14 - 2.07 (1H, m), 2.05 (3H, s), 2.03 (3H, s),
1.12 (3H, d), 1.07 (1H, dd).
- Sn 7.33 - 7.18 (SH, m), 6.84 - 6.81 (2H, m), 6.35
:\({. T/ Tf (1H, d), 6.08 (1H, dd), 4.63 (1H, d), 4.42 (1H, 5),
Ty (=>‘——\\ ,tg’\;j\ | 2.68 - 2.63 (2H, m), 2.55 - 2.48 (1H, m), 2.22 (3H,
V3% "o s), 2.04 (3H, s), 2.02 (3H, s), 1.85 - 1.80 (1H, m),
1.64 - 1.60 (1H, m).
54 6.90 - 6.89 (2H, m ), 5.80 - 5.71 (1H, m), 5.05 -
:‘/L ) : | 4.97 (2H, m), 4.68 (1H, d), 4.4 (1H, s), 2.81 -
T99 _fL 2.76 (2H, m), 2.51 - 2.46 (1H, m), 2.28 (3H, ),

2.07 (3H, s), 2.06 (3H, s), 1.89 - 1.84 (1H, m),
1.67 - 1.62 (1H, m).
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Compound | Structure 'H nmr (CDCl; unless stated) or other physical
Number data

H-o \[ |]

~

-

o 7.27-7.12 (5H, m), 6.83 (2H, br. s), 4.55 (1H,

TR H \=\ IR g -2 2
100 i/ \h 3 ’j ] d), 4.33(1H, 8), 2.75 - 2.71 (2H, m), 2.64 (2H, B},
= ) l_ 2.2 (3H, s), 2.04 (6H, 5), 1.74 - 1.68 (3H, m),
V3 o
1.57-1.50(1H, m), 1.44-1.41 (1H, m).
51 6.87 (2H, s), 6.40 (1H, d), 4.95 (1H, s), 4.82
T101 (1H, s), 2.90 (1h, d), 2.81 (1H, d), 2.25 (3H, s),
2.07 (3H, s), 2.03 (3H, s).
51 6.82 (2H, 5), 4.47 (1H, d), 4.25 (1H, s), 2.50 -
2.46 (2H, m), 2.22 (3H, s), 2.02 (3H, s), 2.01 (3H,
T102
5), 1.69 - 1.50 (4H, m), 1.24 - 1.12 (8H, m), 0.88 -
0.86 (6H, m).
H\c( ‘1"“ 4 6.81 (2H, 5), 4.47 (1H, d), 4.24 (1H, 5), 3.64
—Q H b (3H, 5), 2.52 - 2.47 (2H, m), 2.28 - 2.20 (5H, m),
T103 /5 I
0 ‘! QO — 2.00 (6H, s), 1.70 -1.48 (4H, m), 1.27 - 1.24 (1H,
,H o
m).
Approximately 85 : 15 mixture of E- and Z-
Hep o l;::»"‘ |] isomers. E-lsomer: iy 6.84 (2H, ), 542-526
— " H O\ A0 Y 1 ) . ;
AR (2H, m), 4.53 (1H, d), 4.29 (1H, s), 2.58 (1H, m),
T104 \ /T‘<
N Q -/7‘ l 2.37-229 (1H, m), 2.23 (3H, s), 2.02 (3H, s),
_Vy o
2.01 (3H, s),1.86-1.83 (2H, m), 1.75-1.70 (1H,
m), 1.63 - 1.47 (3H, m), 0.89 - 0.86 (6H, m).
Approximately 3 : 2 mixture of E- and Z-isomers.
Hom NN~
o ) R\ J E-Isomer §u 5.80 (2H, s), 6.74 (1H, dd), 5.91 (1H,
>’-—\ -_-,'(/\ N
T105 3\ '\°>/L | d), 4.58 (1H, d), 4.30 (1H, 5), 3.33 (3H, 5), 2.85 -
0 N -
V% o 2.77 (3H, m), 2.21 (3H, s), 1.97 (3H, 5), 194 (3H,
s), 1.94 - 1.91 (1H, m), 1.59- 1.54 (1H, m).
Heg l/\”/ 1 6.82 (2H, 5), 4.44 (1H, d), 4.24 (1H, <), 2.45 -
L S 2.40 (2H, m), 2.22 (3H, 5), 2.02 (6H, s), 1.58 -
T106 \ /v< ]
Q -

1.52 (2H, m), 1.38 - 1.33 (1H, m), 1.25 - 1.16 (2H,
m), 0.85 - 0.82 (3H, m).

a%
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Compound | Structure *H nmr (CDCI= unless stated) or other physical
Number data
H~o \~I;4\~']'/ 3n 6.85 (2H, s), 4.51 (1H, d), 4.43 (1H, d), 3.07
H-,‘ SR N (1H, d), 2.82 - 2.81 (1H, m), 2.24 (3H, s), 2.10 -
T107 \ J |
. 0 2.05 (2H, m), 2.04 (6H, s), 1.87 - 1.79 (1H, m),

1.53 - 1.46 (2H, m), 1.00 (3H, 1).

Heg JA ll/ 34 8.82 (1H, 5), 8.76 (1H, d), 8.03 (1H, dd), 6.82
r108 H \/\\ \I (2H, 5), 4.90 (1H, d), 4.63 (1H, 5), 3.55 (1H, dd),
. <,/ W o\ 3.16 (1H, d), 3.08 (1H, d), 2.46 - 2.40 (1H, m),
N=/_— WO

2.23 (3H, 5), 2.08 (6H, 5), 2.02 - 1.96 (1H, m).

T109 LC-MS (Method A) ES*: MH" = 327; it = 4.97 mins

|
T110 LC-MS (Method A) ES™: MH" = 368; rt = 4.98 mins
{ 7111 LC-MS (Method A) ES": MH" = 412; rt = 5.70 mins
T112 LC-MS (Method A) ES™: MH® = 435; it = 4.23 mins
T113 LC-MS (Method A) ES™: MH" = 353; rt = 4.48 mins
T114 LC-MS (Method A) ES™: MH® = 371; rt = 5.23 mins
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Compound | Structure 'H nmr (CDCl: unless stated) or other physical
Number data

1156

LC-MS (Method A) ES*

: MH® = 325; rt = 4.22 mins

T116

LC-MS (Method A) ES®

:MH* = 371; t = 5.51 mins

T147

LC-MS (Method A) ES*

:MH® = 431; it = 4.98 mins

T118

LC-MS (Method A) ES*

:MH* = 381; rt = 7.34 mins

T119

LC-MS (Method A) ES*

:MH® = 339, rt = 6.54 mins

T120

LC-MS (Method A) ES"

:MH" = 353; 1t = 5.23 mins

T121

LC-MS (Method A) ES”

T MH® = 407; rt = 5.04 mins

T122

LC-MS (Method B) ES*

TMH* =329; rt = 1.18 mins

JO0
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Compound | Structure 'H nmr (CDCI, unless stated) or other physical

Number data

Ti23 LC-MS (Method B) ES™: MH" = 355; rt = 1.32 mins

T124 LC-MS (Method B) ES*: MH® = 43; rt = 1.58 mins

T125 LC-MS (Method B) ES™: MH® = 327; it = 1.45 mins

T126 LC-MS (Method B) ES™: MH" = 383; rt = 1.93 mins

d:-MeOH &, 6.84 (2H, s), 4.50 (2H, s), 3.56 (2H,
s), 2.88 (2H, s), 2.23 (3K, 5), 2.05 (3H, 5), 2.02
{ (3H, s).

de-MeOH 8 8.68 (1H, d), 8.03 (1H, dd), 7.78 (1H,
| d), 6.89 (2H, s), 4.83 (1H, d), 4.52 (1H, 5), 3.36 -
T128 M <X \7\ ’ 3.34 (1H, m), 3.10 (1H, d), 3.03 (1H, d), 2.83 (1H,
pE A YA dd), 2.27 (3H, s), 2.00 (3H, ), 2.08 (3H, s), 1.93 -
1.88 (1H, m).

ds-MeOH 8y 8.10 (1H, d), 7.95 - 7.90 (1H, m),
7.00 (1H, dd), 6.85 (2H, s), 4.77 (1H, d), 4.41 (1H,
$), 3.21 (1H, dd), 3.03 (1H, d), 2.96 (1H, d), 2.30
(1H, dd), 2.23 (3H, s), 2.05 (EH, 5), 1.85 - 1.80
(1H, m).

T129

ds-MeOH &4 8.65 (1H, d), 7.97 (1H, dd), 7.81 (1H,
d), 6.85 (2H, s), 4.80 (1H, d), 4.48 (1H, 5), 3.34 -
3.31 (1H, m), 3.05 (1H, d), 2.99 (1H, d), 2.35 (1H,
dd), 2.24 (3H, s), 2.05 (3H, 5), 2.04 (3H, s), 1.91 -
1.86 (1H, m).

T130
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PCT/EP2008/006467

'H nmr (CDCls unless stated) or other physical

data

d:-MeOH 5y 8.63 (1H, d), 8.34 (1H, d), 8.22 (1H,
dd), 6.92 (2H, s), 4.88 (1H, d), 4.56 (1H, s), 3.48
(1H, dd), 3.14 (1H, d), 3.06 (1H, d), 2.43 (1H, dd),
2.31 (3H, 8), 2.12 (3H, 5), 2.11 (3H, s), 2.00 - 1.94
(1H, m).

d:-MeOH &, 7.39 (1H, dd), 7.18 (1H, d), 7.16 (1H,
1 d),6.35 (2H, s), 2.79 (2H, s), 2.46 (2H, q), 1.61 |

(FH, s), 1.07 (3H, 1)

ds-MeOH 5y 7.37 (1H, dd), 7.17 (1H, d), 7.14 (1H,
d), 6.54 (2H, s), 4.96 (2H, s), 2.79 (2H, s), 2.44
(2H, q), 1.06 (3H, 1)

de-MeOH 34 7.34 (1H, dd), 7.15 (2H, d), 4.59 (2H,
s), 2.78 (2H, s), 2.43 (2H, g), 1.81 - 1.78 (2H, m),
1.66 — 1.61 (2H, m), 1.06 (3H, 1)

ds-MeOH &y 8.13 (1H, s), 6.80 (2H, s), 6.76 (1H,

d), 5.28 (1H, s}, 5.06 (1H, d), 4.11 (3H, s), 2.71
(1H, d), 2.60 (1H, d), 2.21 (3H, s), 2.08 (6H, s).

51 6.82 (2H, 5), 6.48 - 6.44 (2H, m), 4.98 (1H, s),
2.93-2.87 (2H, m), 2.19 (3H, s), 2.05 (3H, 5),
2.02 (3H, s).

WO 2009/019005
Compound | Structure
Number
H\o ~ 2
T131 Y /‘H"'(&J \T
on— \/'“\jg‘\o
\— "
H |\~ 2T
-0 =7
" L_( L\ﬂ
T132 - :I T
,“H NS
-3, kf’l
T133 " ;\l Sz g
“'H (o)
N
W Lo
T134 :.L “Br
@"H o
: ”"o NN
M )\\‘l\)ﬁj
T135 RPN
ltn/\_(\‘j'k’:\o
H\O . ‘}4\‘ e
Er, H,, \:~ > »I]
T136 ~a ||
Q
\ W O
T137

ds-MeOH $n 7.93 (1H, s), 6.82 (1H, s), 6.80 (1H,
s), 4.72 (1H, d), 4.71 (1H, d), 4.12 (3H, ), 3.59 -
3.54 (1H, m), 2.76 (1H, d), 2.66 (1H, d), 2.41 -
2.32 (1H, m), 2.23 (3H, s), 2.10 (3H, s), 2.08 (3H,
s). 2.00 - 1.95 (1H, m).
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Compound | Structure 'H nmr (CDCl, unless stated) or other physical
Number data

T138 " ’\ ]J Approximately 9 : 1 mixture of Isomer A : Isomer
VS Y B.
NG \_Oy'-.H o Isomer A: de-MeOH 5y 6.83 (2H, s), 4.77 (1H, d.),
4.69 (1H, d), 3.22 (1H, d), 3.16 - 3.13 (1H, m),
tsomer A 2.85 (1H, d), 2.35 - 2.29 (1H, m), 2.23 (3H, 5),
2.07 (3H, s), 2.03 (3H, 5), 1.87 (1H, dd).
|
isomer B
T139 :\3’\ : | > ds-DMSO 54 7.17 (1H, s), 7.18 (1H, s), 6.50 (2H,
@;L s), 4.86 (2H, s) 2,7 (2H, br. s}, 2.00 (3H, 5), 1.95
W0 (3H, s)
T140 g:_,‘ :“ /L\x J ’ d<-MeOH 5 6.83 (2H, 5), 5.36 (1H, S), 4.64 (1H,
~ \\ | 'd), 4.05 - 3.93 (4H, m), 2.84 - 2.80 (2H, m), 2.24
W © (3H, s), 2.10 (3H, 5), 2.08 (3H, s), 1.93 - 1.85 (2H,
m), 1.73 - 1.68 (1H, m), 1.58 - 1.54 (1H, m).
| T1m. j—o e g 4 d:-MeOH Sy 6:82 (1H, s), 6.80 (1H, s), 5.04 (1H,
o/ u N\ ,Jk,,.'l s), 4.62 (1H, d), 3.66 - 3.49 (4H, m), 2.72 - 2.67
@:To | (2H, m), 2.23 (3H, s), 2.12 (3H, ). 2.10 (3H, s),
2.11-2.08 (1H, m), 1.94 - 1.83 (1H, m), 1.70 -
1.62 (2H, m), 1.21 (3H, s), 0.74 (3H, 5).
e O |
- j j \\[ ’ ‘ LC-MS (Method B) ES*: MH" = 439; rt = 1.35 mins
':H [e}
T143 . L P 1 7.32 (1H, d), 7.15 (1H, s), 7.02 (1H, d), 6.91 -
o H C( T T 6.90 (2H, m), 4.75 - 4.73 (1H, br. m), 4.62 (1H, s),
T T

346 -3.44 (1H, m), 2.95 - 2.84 (2H, m}, 2.37 -
2.28 (10H, m), 2.16 -2.11 (1H, m), 1.76 - 1.73
{1H,. m), 1.06 - 1.02 (6H, m).

(0%
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Compound

Number

Structure

'Hoomr (CDCl5 unless stated) or other physical

data

T144

&1 748 (1H, 5), 7.28 (1H, s), 7.13 (1H, d), 6.96 -
6.94 (2H, m), 4.86 (1H, s), 468 (1H, 5), 3.52 (1H,
s with fine splitting), 3 11 - 2.90 (2H, m), 2.40 -
2.23 (8H, m), 1.83 - 1.80 (1H, m), 1.10 - 1.06 (6H,

m).

T145

S17.26 - 7.21 (2H, m), 7.05 - 7.02 (2H, m), 6.94 -
6.88 (34, m), 4.81 (1H, s), 4.59 (1H, <), 2.99 -
2.85 (3H, m), 2.40 - 2.30 (7H, mj, 2.19 - 2.14 (1H,
m), 1.91 - 1.89 (1H, m), 1.06 (6H, 1).

T146

S1 7.08 - 7.05 (1H, m), 6.97 - 6.92 (4H, m), 4.80
(1H, br. s), 4.58 (1H, s), 3.10 - 2.82 (3H, m), 2.38
-2.33 (4H, m), 2.30 (3H, 5), 2.23 (3H, 8), 2.18 -
2.11 (1H, m), 1.90 - 1.86 (1H, m), 1.08 - 1.05 (6H,

m).

T147

54 7.16-7.13 (1H, m), 7.08 - 7.05 (1H, m), 6.96
(1H, ). 6.94 (1H, 5), 8.81 - 6.78 (1H, m), 4.86
(1H, br. s), 467 (1H, s), 3.18 (1H, br. 5), 3.10 (1H,
br. 5), 2.85 (1H, br. 5), 2.40 - 2.36 4H, m), 2.31 _

(3H, s), 2.28 (3H, s), 2.23 - 2.18 (1H, m), 1.81

(1H, br. s), 1.10 - 1.06 (6H, m).

T148

Sw7.34-7.31 (1H, m), 7.25 - 7.15 (3H, m), 6.96

LT
e ’Eéﬂ L (1H.9), e..g-.a (H, S)f, 4.87 - 4.85 (1H, m),. 465
= o (1H, §), 3.1 - 3.08 (1H, m), 3.02 - 2.98 (1H, m),
2.86-2.80(1H, m), 2.43-2.33 (4H, m), 2.31 (3H,
6), 2.23 - 2.18 (1H, m), 2.00 - 1.92 (1H, m), 1.09 -
1.06 (6H, m).
T149 g !I]’ 34 7.36 (1H, d), 7.16 - 7.13 (1H, m), 7.04 (1H, 1),
ST \]\ 6.95 (1H, 5), 6.94 (1H, 5), 4.83 (1H, br. §), 4.56
°;=/- \V5, o (1H, s), 2.96 - 2.83 (3H, m), 2.39 - 2.35 (4H, m),
2.31 (3H, 5), 2.21 - 2.6 (1H, m), 1.88 - 1.85 (1H,
m), 1.08 - 1.05 (6H, m).
T150 . [15>--| . 3n7.41-7.39 (1H, m), 7.35 - 7.33 (1H, m), 7.12 -

7.10 (1H, m), 6.94 (1H, s), 6.93 (1H, 5), 4.82 -
4.80 (1H, m), 4.56 (1H, ), 2.98 - 2.80 (3H, m),

[0y
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Compound

Number

Structure

'H nmr (CDCI: unless stated) or other physical

data

2.37-233 (4H, m), 2.30 (3H, s), 2.19 - 2.15 (1H,
m), 1.87 - 1.83 (1H, m), 1.08 - 1.04 (6H, m).

T151

1 7.28 (1H, br. s), 7.13- 7.11 (1H, m), 7.07 - 7.05
(1H, m), 6.94 (1H, 5), 6.92 {1H, 8), 4.79 - 4.78
(1H, m), 4.55 (1H, s), 2.95 - 2.80 (3H, m), 2.39 -
2.34 (4H, m), 2.33 (3H, 5), 2.30 (3H, 5), 2.15 -
2.10 (1H, m), 1.89 - 1.84 (1H, m), 1.07 - 1.04 (6H,

m).

T152

31 7.22-7.18 (3H, m), .93 (1H, s), 6.92 (1H, s5),
4.79 (1H, s), 4.56 (1H, £), 2.93 - 2.88 (2H, m),
2.37-2.32 (5H, m), 2.29 (3H, s), 2.13 (1H, br. m),

° 1.85 (1H, br. m), 1.07 - 1.04 (6H, m).
T153 b L, o &1 7.21-7.18 (1H, m), 6.94 (1H, s), 6.93 (1H, 5),
T “ ""“TLJ 6.90 - 5.84 (2H, m), 6.76 - 6.74 (1H, m), 4.81 (1H,
o S T R br. ), 4.60 (1H, s), 3.80 (3H, s), 2.97 - 2.83 (2H,
- m), 2.83 - 2.35 (5H, m), 2.30 (3H, s), 2.16 - 2.14
(1H, m), 2.00 - 1.96 (1H, m), 1.09 - 1.04 (6H, m).
| 7154 e, 1.;,; - 547.53-7.39 (4H, m), 6.94 - 6.93 (2H, m), 4.82
s /;%l ”L[:" (1H, br. s), 4.59 (1H, d), 3.04 - 3.02 (1H, m), 2.93
=/ 37 - 2.89 (2H, br. m), 2.38 - 2.33 (4H, m), 2.30 (3H,
" s), 2.18 (3H, s), 2.16 (3H, 5), 1.92 - 1.90 (1H, m),
1.08 - 1.04 (6H, m).
T155 He 5 e 51 7.26 - 7.25 (4H, m), 6.95 - 6.94 (2H, m), 4.84
M /‘%}\\ ),L‘];ﬂ (1H, s), 4.60 - 4.57 (1H, m), 3.09 - 3.06 (1H, m),
T T, e 2.99 -2.97 (1H, m), 2.85 - 2.80 (1H, m), 2.40 -
2.36 (4H, m), 2.31 (3H, 5), 2.22 - 2.17 (1H, m),
1.93 - 1.89 (1H, m), 1.09 - 1.05 (6H, m).
T156 e . 51 7.22 - 7.20 (2H, m), 6.95 - 6.93 (2H, m), 6.84 -
el ;{Ell\kﬂ 6.82 (2H, m), 4.83 - 4.82 (1H, br. m), 4.56 (1H, s),
=" A 3.78 (3H, s), 2.98 - 2.95 (1H, m), 2.90 - 2.75 (2H,

br. s), 2.39 - 2.35 (4H, m), 2.30 (3H, s), 2.19 -
2.13 (1H, m), 1.95 - 1.89 (1H, m), 1.09 - 1.05 (6H,

m).

/o3
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data

81 7.57 - 1.53 (1H, m), 7.44 - 7.42 (1H, m), 7.09 -
7.05 (1H,m ), 6.93 (2H, s), 4.84 (1H, br. 5), 4.70
(1H, br. s), 3.45 - 3.33 (1H, m), 3.10 - 2.90 (2H,
m), 2.37 - 2.32 (4H, m), 2.29 (3H, 5), 1.85 - 1.83
(2H, m), 1.09 - 1.04 (6H, m).

51 8.15 (2H, d), 7.46 (2H, dd), 6.95 (1H, s), 6.94
(1H, s), 4.88 (1H, s with fine splilting), 4.62 (1H,
s), 4.62 (1H, s), 3.12 - 3.10 (1H, m), 2.99 - 2.90
(2H, br. m), 2.40 - 2.35 (4H, m), 2.31 (3H, s), 2.25
-2.22 (1H, m), 1.93 - 1.89 (1H, m), 1.08 - 1.05
(6H, m).

S17.31-7.28 (2H, m), 7.13 - 7.12 (2H, m), 6.94 -
6.93 (2H, m), 4.84 - 4.81 (1H, m), 4.57 (1H, d),
3.00 - 2.99 (4H, m), 2.98 - 2.85 (2H, br. m), 2.38 -
2.33 (4H, m), 2.30 (3H, s), 2.17 - 2.14 (1H, m),
1.90 - 1.87 (1H, m), 1.08 - 1.04 (6H, m).

Su 7.58 (2H, dd), 7.41 - 7.40 (2H, m), 6.95 (1H, s),

m), 3.04 - 2.95 (2H, br. m), 2.40 - 2.33 (4H, m),
2.30(3H, ), 2.25-2.20 (1H, m), 1.93 - 1.88 (1H,
m), 1.09 - 1.05 (6H, m).

§48.18 (1H, s), 8.10 - 8.08 (1H, m), 7.69 - 7.67
(1H, m), 7.48 (1H, 1), 6.97 (1H, 5), 6.95 (1H, 9),
4.91 (1H, d), 4.64 (1H, s), 3.18 - 3.13 (1H, m),
3.10 - 2.95 (2H, br. m), 2.40 - 2.36 (4H, m), 2.31
(3H, 5), 1.08 (6H, 1).

Compound | Structure
Number
T157 - l,_ F s
:3 (‘::\ vI\: \Ir
=3, L
= Ve
F CN
T158 M-, lu,f“' .
BN
G,N——C \}-—@TO l\
T159 . L .
H.. ‘(Q J\(.__ "
Y Mo S
el T e
T160 He L Lo~
H'. ,((\ [\ ']
T161 . | e
H_" ‘S\ 1\_',,ﬂ'
/7 — H
oN
Ti62 e I
/:,_{L( LTJJ
AN SR
S \____,'—-‘ j:’o ~

&1 7.25 - 7.15 (4H, m), 6.96 (1H, 5), 6.94 (1H, ),
4.85 (1H, 5), 4.58 (1H, br. 5), 3.10 - 3.05 (1H, br.
m), 3.00 - 2.97 (1H, m), 2.87 - 2.85 (1H, m), 2.47
(3H, s), 2.42 - 2.34 (4H, m), 2.31 (3H, §), 2.21 -
2.17 (1H, m), 1.96 - 1.91 (1H, m), 1.00 - 1.05 (6H,

m).
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'H nmr (CDCI; unless stated) or other physical

data

511 7.42 - 7.38 (1H, m), 6.94 - 6.92 (2H, m), 6.85 -
6.83 (1H, m), 6.77 -6.73 (1H, m), 4.82 - 4.80 (1H,
m), 4.59 (1H, d), 3.38 - 3.34 (1H, m), 3.05 - 2.91
(2H, br. m), 2.37 - 2.34 (4H, m), 2.30 (3H, s), 2.19
-2.15 (1H, m), 1.85- 1.80 (1H, m), 1.08 - 1.04
(6H, m).

81 7.22-7.20 (14, m), 7.05 - 7.00 (2H. m), 6.94
(1H, s), 6.92 (1H, s), 4.83 (1H, s), 4.79 (1H, br. 5),
3.85-3.82 (1H, m), 3.06 - 2.89 (2H, br. m), 2.51
(3H, s), 2.39 - 2.33 (4H, m), 2.30 (3H, 5), 2.18 -
2.14 (1H, m), 1.99 - 1.95 (1H, m), 1.05 (6H, t).

8 7.35(1H, 1), 7.16 - 7.12 (1H, m), 6.96 (1H, s),
6.61 - 6.53 (1H, m),4.86 (1H, br. 5), 4.66 (1H, s),
3.17-3.09 (24, m), 2.87 - 2.85 (1H, m), 2.42 -
2.35 (4H, m), 2.32 (6H, s), 2.26 - 2.18 (1H, m),
1.83-1.76 (1H, m), 1.08 (6H, 1).

W 7.76-7.74 (3H, m), 6.96 (1H, 5), 6.94 (1H, ),

| 4.89 (1H, br. 5), 4.62 (1H, 5),.3.15 - 3.13 (1H, m),

3.12 - 3.07 (1H, br. m), 2.67 (1H, br. 5), 2.43 -
2.26 (4H, m), 2.30 (3H, s), 2.28 - 2.25 (1H, m),
1.92 - 1.90 (1H, m), 1.09 - 1.06 (6H, m).

54 8.26 - 8.24 (1H, m), 8.10 (1H, dd), 7.71 (1H, d),
6.96 (1H, s), 9.95 (1H, 5), 4.89 (1H, br. 5), 4.73
(1H, br. s), 3.62 (1H, br. ), 3.13 (1H, br. 5), 2.94
(1H, br. 5), 2.39 - 2.33 (44, m), 2.31 (3H, 5), 1.82
-1.80 (1H, m), 1.67 - 1.65 (1H, m), 1.08 (6H, t).

| Compound | Structure
| Number
!
T163 He, T
Fon ‘Lli\l.,"
=<
r—{j}-—( _3/:0 ~
T164 peg o
4 ".": s «L\ ,ﬂ
Q‘@H K .
[~}
T165 - |
/__<_ H S\E l\g
TA = N
T166 He I«« i
F.C H,._ Q:i\u
NI
AR
F,C
T167 Fim, R e
T168 Heo l.; R
o wot KT
- AN
=\c| e

S 7.58 (1H, s), 7.46 (1H, d), 6.97 (1H, s), 6.95
{1H, s), 4.88 (1H, br. s), 4.64 (1H, s), 3.49 - 3.47
(1H, m), 3.17 - 2.86 (2H, br. m), 2.40 - 2.35 (4H,
m), 2.32 (3H, s), 1.81 - 1.79 (1H, m), 1.58 - 1.56
{1H, m), 1.10 - 1.06 (6H, m).
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data

Sk 7.73 (1H, 5), 7.48 - 7.41 (2H, m), 6.96 (1H, 5),
6.93 (1H, s), 4.84 (1H, br. s), 4.69 (1H, 5), 3.58
(1H, br. 5), 3.08 - 2.93 (2H, br. m), 2.38 - 2.32
(4H, m), 2.31 (3H, s), 2.27 - 2.35 (1H, m), 1.84 -
1.80 (1H, m), 1.10 - 1.05 (6H, m).

54 7.43-7.38 (1H, m), 7.19- 7.14 (1H, m), 7.11 -
7.07 (1H, m), 7.01 - 6.96 (1H, m), 6.90 - 6.89 (2H,
mj, 4.75 (1H, d), 4.60 (1H, s), 3.35 (14, dd), 2.90
-2.83 (2H, m), 2.37 - 2.29 (4H, m), 2.28 (3H, s),
2.12 -2.07 (1H, m), 1.84 - 1.78 (1H, m), 1.06 -
1.01 (6H, m).

S1 7.86 (2H, d), 7.34 (2H, d), 6.91 - 6.90 (2H, m),
4.76 (1H, d), 4.57 (1H, 5), 2.97 (1H, dd), 2.87 -
2.83 (2H, m), 2.58 (3H, 5), 2.42 - 2.32 (4H, m),
2.28 (3H, s), 2.10 - 2.02 (1H, m), 1.87 - 1.82 (1H,
m), 1.09 - 1.05 (6H, m).

| 5.93.(2H, m), 4.81 (1H, d), 4.67 (1H, 5), 3.85 (3H, |

31 7.61 (1H, d), 7.30 (1H, d), 7.12 (1H, dd), 6.94 -

s), 3.40 (1H, dd), 3.04 - 2.88 (2H, br. s), 2.40 -
2.31 (4H, m), 2.30 (3H, s), 2.29 - 2.26 (1H, m),
1.89 - 1.86 (1H, m), 1.06 (6H, t).

54 6.89 (1H, 5), 6.88 (1H, s), 6.78 - 6.73 (2H, m),
6.67 - 6.81 (1H, m), 4.66 (1H, d), 4.48 (1H, 8),
2.81 (1H, dd), 2.74 (2H, br. s), 2.33 - 2.27 (4H,
m), 2.26 (3H, s), 2.05 - 1.98 (1H, m), 1.77 - 1.71
(1H, m), 1.02 (6H, 1).

Compound | Structure
Number
T169
ooH o\
(/ \(___/V( !
R VY
V=
FC
T170
Fono\
7 \.__/Vc,(
“\=l' "\_!/ K
T171
SN\
VAR ’
o (—
T172
.
\0 ‘;/ \;__'
=
T173
F !,
I/~
):
F
T174
7\
Y
)

Sn7.78-7.73 (2H, m), 7.44 - 7.42 (1H, m), 7.35
(1H, 1), 6.84 (2H, s), 4.69 (1H, d), 4.50 (1H, s),
2.93 (1H, dd), 2.79 - 2.76 (2H, m), 2.54 (3H, s),
2.35-2.26 (4H, m), 2.22 (3H, s), 2.05 - 2.00 (1H,
m), 1.82 - 1.76 (1H, m), 1.04 - 0.99 (6H, m).
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T175 H,((\ IJ:D Su 7.95 (2H, d), 7.28 (2H, d), 6.91 - 6.90 (2H, m),
(//_\\ /TH-"‘(/\T ‘l 4.69 (1H, d), 4.53 (1H, s), 4.38 (2H, q), 2.91 (1H,
S O Vo PN
=, TN A dd), 2.79 - 2.76 (2H, m), 2.40 - 2.31 (4H, m), 2.30

(3H, s), 2.03- 1.97 (1H, m), 1.83 - 1.77 (1H, m),
1.43 (2H, 1), 1.06 (6H. t).

T176

S 7.94 (2H, d), 7.33 (2H, d), 6.92 - 6.91 (2H, m),
4.81 (1H, d), 4.60 (1H, s), 3.89 (3H, 5), 3.02 (1H,
dd), 2.97 - 2.80 (2H, br. m), 2.38 - 2.30 (4H, m),
2.29 (3H, s), 2.16 (1H, dd), 1.93 - 1.87 (1H, m),
1.07 - 1.03 (6H, m).

T177

81 7.78 (1H, dd), 7.71 (1H, dd), 7.59 - 7.54 (1H,
m), 7.37 - 7.33 (1H, m}, 6.91 - 6.90 (2H, m), 4.79
(1H, d), 4.69 (1H, ), 3.42 (1H, dd), 2.93 (1H, br.
s), 2.88 - 2.86 (1H, m), 2.39 - 2.30 (4H, m), 2.28

(3H, s), 2.28 - 2.26 (1H, m), 1.91 - 1.85 (1H, m),

1.05 (6H, 1).

T178

Sn 7.05 - 6.97 (2H, m), 6.87 - 6.83 (3H, m), 4.62

|.(1H, d), 4.41 (1H, s), 2.76 (1H, dd), 2.70.(2H, br.

s), 2.34 - 2.24 (5H, m), 2.26 (3H, s), 1.97 - 1.92
(1H, m), 1.71 - 1.66 (1H, m), 1.00 (6H, t).

T179

81 7.15 (1H, 1), 7.07 (1H, s), 7.02 - 7.00 (2H, m),
6.89 (1H, s), 6.88 (1H, s), 4.70 (1H, d), 4.51 (1H,
s), 2.85 (1H, dd}), 2.80 - 2.76 (2H, m), 2.37 - 2.31
(4H, m), 2.32 (3H, s), 2.27 (3H, 5), 2.04 - 1.98

(1H, m), 1.87 - 1.82 {1H, m), 1.05 - 1.01 (6H, m).

T180

&4 7.11 - 7.05 (4H, m), 6.88 - 6.87 (2H, m), 4.67
(1H, d), 4.47 (1H, 5), 2.84 (1H, dd), 2.77 - 2.73
(2H, m), 2.36 - 2.28 (4H, m), 2.30 {3H, 5), 2.27
(3H, s), 2.01 - 1.96 (1H, m), 1.84 - 1.79 (1H, m),
1.05 - 1.00 (6H, m).

T181

51 6.90 (1H, 5), 6.89 (1H, 5), 6.47 (2H, 5), 4.70
(1H, d), 4.51 (1H, 5), 3.84 (6H, s), 3.80 (3H, §),
2.84 - 2.79 (3H, m), 2.37 - 2.30 (4H, m), 2.28 (3H,

5),2.07 - 2.02 (1H, m), 1.86 - 1.80 (1H, m), 1.07 -
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Number

*Hnmr (CDCI; unless stated) or other physical

data

1.02 (6H, m).

T182

1 7.53 (1H, s), 7.49 - 7.43 (2H, m), 7.38 - 7.34
(1H. m), 6.89 (1H, ), 6.88 (1H, s), 4.71 (1H, d),
4.47 (1H, s), 289 (1H, dd), 2.82 - 2.76 (2H, m),

2.36 - 2.26 (4H, m), 2.25 (3H, ), 2.05 (1H, dd),
1.78 - 1.72 (1H, m), 1.02 (6H, 1)

J ’ T183 H L Nt

34 7.79 (1H, d), 774 - 7.72 (1H, m), 7.69 - 7.66
(1H, m}, 6.96 (1H, s), 6.95 (1H, ), 4.90 (1H, d),
4.60 (1H, s), 3.11 (1H, dd), 2.99 (2H, br. 5}, 2.40 -
2.32 (4H, m), 2.30 (3H, 5), 2.29 - 2.26 (1H, m),
1.90 - 1.84 (1H, m), 1.09 - 1.05 (6H, m).

T184 He, ['-«. e o

5 8.29 (1H, d), 7.97 (1H, dd), 7.29 (1H, d), 6.97
(1H, 5), 6.95 (1H, s), 4.92 (1H, d), 4.72 (1H, 3),
3.26 (1H, dd), 3.03 (2H, br. 5), 2.43 (3H, s), 2.40 -
2.33 (4H, m), 2.32 (3H, ), 2.26 (1H, dd), 1.87 -
1.85 (1H, m), 1.12 - 1.06 (6H, m).

T185 L

/’y\\

31 7.19-7.16 (2H, m), 6.97 - 6.90 (4H, m),4.71

(1H, d), 4.48 (1H, 5), 2.88 (1H, dd), 2.82-278 | -

(24, m), 2.37 - 2.30 (4H, m), 2.28 (3H, s), 2.05
(1H, dd), 1.83 - 1.77 (1H, m), 1.05 - 1.01 (6H, m).

T186

de-MeOH 5 6.82 (1H, s), 6.80 (1H, s), 4.87 (1H,
d), 4.77 (1H, d), 4.63 (1H, d), 2.72 (1H, d), 2.65
(1H, d), 2.23 (3H, 5), 2.12 (3H, 5), 2.08 (3H, 5),
2.07 - 2.03 (1H, m), 1.95 - 1.86 (1H, m), 1.76 -
1.70 (1H, m), 1.62 - 1.55 (1H, m).

Hepy S
T187 " l_\_ J

d-MeOH &y 8.65 (1H, 5), 8.54 (1H, br. 5), 8.46
(1H, br. 5), 6.87 (2H, 8), 4.82 (1H, d), 4.72 (1H, 5),
3.48 - 3.46 (1H, m), 3.13 (1H, d), 3.04 (1H, d),
2.25 (3H, 5), 2.25 - 2.18 (2H, m), 2.09 (3H, 5),
2.07 (3H, s), 1.79-1.74 (1H, m), 1.72 - 1.67 (1H,

m).

{'\'»
T188

4.87 (1H, d), 3.66 (1H, dd), 3.19 (1H, d), 3.09 (1H,

ds-MeOH 5§, 8.93 (1H, s), 8.09 - 8.06 (2H, m),
7.85-7.78 (2H, m), 6.87 (2H, s), 4.90 (1H, s},
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Compound | Structure *H nmr (CDCI; unless stated) or other physical
Number data

d), 2.44 - 2.33 (2H, m), 2.25 (3H, s), 2.09 (3H, s),
2.08 (3H, s).

ds-MeOH 84 7.23 (2H, s), 4.61 (2H, 1), 2.88 (2H,
s), 2.09 (6H, s), 1.83 (2H, m), 1.69 (2H, m)

T189

T190 de-MeOH Sy 7.14-7.04 (3H, m), 4.61 (2H, 1), 2.88

(2H, s), 2.11 (BH, s), 1.83 (2H, m), 1.69 (2H, m)

T191 de-MeOH &y 7.36 (1H, dd), 7.17 (1H, d), 7.15 (1H,

d), 2.81 (2H, §), 2.48 ~ 2.43 (2H, m), 1.84 - 1.79

(2H, m), 1.69 = 1.65 (2H, m), 1.51 (6H, 5), 1.08

(3H. 1).

] de-MeOH 3u 6.94 (1H, d), 6.78 (1H, d), 6.73 (1H,

dd), 4.59 (2H, s), 3.77 (3H, s), 2.82 (2H, s), 2.10

(3H, 5), 1.84-1.79 (2H, m), 1.69-1.62 (2H, m).

T193 Iy m/ ds-MeOH 54 7.84 (1H, br. s), 6.78 (2H, 5), 4.89

| §'._"—.{j T | (11, br. 5), 4.84 (1H, s), 3.28 (1H, br. 5), 3.02 (1H, |

- br. s), 2.94 (1H, br. s), 2.57 - 2.46 (2H, m), 2.53

(3H, 5), 2.18 (3H, 5),2.05 (3H, s), 2.03 (3H, s),

2.02 (3H, s).

! de-MeOH 548.09 - 8.06 (1H, m), 8.00 - 7.98 (1H,

' m), 7.73 - 7.70 (2H, m), 6.85 (2H, s), 4.99 (1H, 5),

— ' 4.80 (1H, d), 3.19 - 3.10 (3H, m), 2.49 - 2.43 (1H,

m), 2.34 - 2.28 (1H, m), 2.25 (3H, 5), 2.07 (3H, 5),

2.06 (3H, 5), 1.46 (3H, 1).

T195 g O d:-MeOH &4 7.04 (1H, br. s), 6.86 (2H, s), 5.93
f"_\’z‘/; A (1H, br. 5), 4.85 (1H, br. ), 4.78 (1H, 5), 3.18 (1H,

—s br. s), 3.02 (1H, br. s), 2.94 (1H, br. s), 2.59 (3H,

5), 2.37 (3H, 5), 2.24 (3H, s), 2.16 (3H, 5), 2.07

(6H, m).

7196 1 \fw/ de-MeOH 51 8.79 (1H, s), 8.59 (1H, 5), 6.87 (1H,

PN
s),4.95 (1H, s), 4.92 (1H, d), 3.74 - 3.71 (1H, m),
2.87 (2H. m), 2.26 (2H, m), 2.18 (3H, 5), 2.10 (3H,

T192

»

T194 '
Y
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Compound | Structure

Number

"W nmr (CDCIz unless stated) or other physical

data

s), 2.07 (3H, s).

He —d
T197 Wl U

ds-MeOH Sy 7.45 - 7.42 (3H, m), 7.29 - 7.23 (2H,
m), 7.17 - 7.15 (2H, m), 6.80 (2H, s), 4.82 (1H, br.
s}, 4.73 (1H, br. s), 3.21 (1H, br. 5), 2.90 (1H, br.
s), 2.84 (1H, br. s), 2.20 (3H s), 2.09 - 2.07 (2H,
m), 2.05 (6H, s).

~, e
| T198 "o lé\ﬂ
H >~

ds+-MeOR 3 8.78 (1H, br. s), 7.96 (1H, br. s), 6.84
(3H, s), 4.82 (2H, br. s), 3.51 (1H br. s), 2.98 (1H,
br. s), 2.90 (1H, br. s}, 2.35 (1H, br. s), 2.22 (3H,
$),2.04 -2.02 (7H, m).

. N
T199 " : R\T g de-MeOH 5y 7.81 (1H, s), 7.26 (1H, ), 6.92 (1H,
"?-T‘ AT T 5), 6.90 (1H, 5), 4.91 (1H, d), 4.64 (1H, 5), 3.19 -
e = "0
. " 3.7 (1H, m), 2.99 - 2.95 (2H, m), 2.32 - 2.27 (1H,
m), 2.26 (3H, s), 2.09 (3H, 5), 2.07 (3H, 5), 1.93 -
1.90 (1H, m).
T200 :‘0 : ds-MeOH 3y 7.95 (1H, br. s), 7.86 (1H, br. s), 7.44
=
e /-—\> ; 0;\/X (1H, br. 5), 6.88 (1H, s), 6.84 (1H, s), 4.86 (1H, br.
= 2 5),4.71 (1H, br. s), 3.44 - 3.40.(1H, br. 5), 3.07
(1H, br. s), 2.85 (1H, br. s), 2.22 (3H, 5), 2.15 -
2.11 (2H, m), 2.10 (3H, s), 2.05 (3H, s).
He NN
T201 ; j )\[ J ds-MeOH Sy 7.79 (1H, 1), 7.53 (2H, d), 6.86 (2H,
VA
(,—\ \'\_0‘}.3% s), 4.78 (1H, s), 4.71 (1H, s), 3.35 - 3.31 (1H, m),
={ M50 2.88 (1H, br. ), 2.79 (1H, br. s), 2.22 (3H, 8), 2.17
F.C
’ -2.09 (2H, m), 2.04 (3H, 5), 2.02 (3H, 5).
Fac\ ~
Hep 7 ~MeOH &, 8.76 (1H, br. s), 8.61 (1H, d), 8.32
T202 VR a1 ,l\‘ !l d.-MeOH &, 8.76 (1H, br. s), 8.61 (1H, d)

(1H, d), 7.96 (1H, d), 7.85 (1H, d), 6.86 (2H, s),
4.84 (1H, 5), 4.11 (1H, dd), 3.24 (1H, d), 3.13 (1H,
d), 2.58 - 2.54 (1H, m), 2.24 (3H, s), 2.07 (6H, 5),
1.95 - 1.91 (1H, m).

T203 | _'/:.—“/‘CF’ ,;)Y . |

ds-MeOH &4 9.07 (1H, s), 8.38 (111, s), 6.87 (2H,
§), 4.77 (1H, 8), 3.77 - 3.74 (1H, m), 3.04 (2H, br.
s), 2.40 - 2.37 (1H, m), 2.29 - 2.25 (1H, m), 2.25
(3H, 5), 2.06 (3H, 5), 2.04 (3H, 5).

J1Z
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*H nmr (CDCI; unless stated) or other physical

Number data
T204 d:-MeOH §, 6.85 (2H, s), 6.72 (1H, d), 5.03 (1H,
d), 3.96 (1H, ), 2.92 - 2.88 (2H, m), 2.24 (3H, s),
2.06 (3H, s), 2.01 (3H, 5).
T205 :“*‘\ i [ ds-DMSO 5y 11.92 (1H, s), 7.05 (1H, d), 6.96 (1H,
<3‘)):L d), 6.77 (1H, s), 4.50 (2H, s), 2.74 (2H, br. s), 2.23
u e (3H, s), 2.03 (3H, 5), 1.71-1.65 (2H, m), 1.57-1.53
(2H, m).
T206 e L de-DMSO 8 12.21 (1H, 5), 7.20 (1H, dd), 6.99
<\‘§:\\[ T (1H, td), 6.75 (1H, dd), 4.51 (2H, s), 2.76 (2H, br.
W s), 2.04 (3H, s), 1.71-1.65 (2H, m), 1.60-1.52 (2H,
m).
T207 ““{ 7 d:-DMSO §4 12.27 (1H, ), 7.21 (2H, s), 6.97 (1H,

s), 4.51 (2H, s), 2.78 (2H, br. s), 2.05 (3H, s),
1.73-1.63 (2H, m), 1.60-1.51 (2H, m).

~_~n,0
T208 WS T
&L
'."“ o

d:-MeOH 3 6.61 (2H, s), 4.64-4.50 (2H, m), 3.74
(3H, s), 2.83 (2H, s), 2.04 (6H, d), 1.87-1.77 (2H,
m), 1.70-1.59 (2H, m).

| ds-MeOH &y 8.30 (1H, 5), 6.86 (2H. 5), 4.89 (1H,

§), 4.73 (1H, d), 3.47 (1H, dd), 3.0 (1H, d), 3.04
(1H, d), 2.55 (3H, s), 2.39 - 2.35 (1H, m), 2.30
(3H, s), 2.25 (3H. 5), 2.17 (1H, dd), 2.06 (3H, s),
2.04 (3H, s).

da-MeOH 5y 8.72 (1H, d), 7.72 (1H, 5), 7.58 (1H,
d), 6.86 (2H, ), 4.81 (1H. d), 4.68 (1H, 5), 3.51
(1H, dd), 3.10 (1H, d), 3.03 (1H, d), 2.33 (1H, dd),
2.25 (3H, s), 2.16 - 2.11 (1H, m), 2.06 (3H, s),
2.05 (3H, s).

d:-MeOH &4 7.21 - 7.19 (1H, m), 6.92 - 5.90 (2H,
m), 5.86 (2H, ), 4.72 (1H, d), 4.43 (1H, 5), 3.49
(1H, dd), 3.02 (1H, d), 2.93 (1H, d), 2.29 (1H, dd),
2.25 (3H, s), 2.05 (6H, s), 1.98 - 1.93 (1H, m).

NF{ ]
>=N/—\J/: 0
—$
T210 9
_N/—\M “o
/
T211 |
T212 ;

de-MeOH 81 7.41 (1H, d), 7.29 (1H, dd), 7.19 (1H,
d), 4.65 - 4.60 (2H, m), 2.87 (2H, 5), 1.86-1.79

(ZH, m), 1.70-1.63 (2H, m).

/13
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T213 5\)"\’);)/ d:-MeOH Sy 7.44 - 7.41 (2H, m), 7.08 (2H, 1), 6.88
3 P
“‘/\:f‘ AW (1H, 8), 6.87 (1H, s), 4.89 (1H, s), 4 73 (1H, 5),
-~ w© 3.68 (1H, d), 3.59 (1H, d), 3.10 - 3.06 (2H, m),
2.25 (3H, s), 2.07 (3H,s), 2.5 (3H, s).
T214 :“’ ds-MeOH Sy 8.24 (2H, d), 7.66 (2H, d), 6.88 (2H,
0:""@'-' 0 E o s), 4.93 (1H, s), 468 (1H, s), 3.76 (2H, s), 3.13 -
NC 3.11(2H, m), 2.25 (3H, s), 2.07 (3H, s), 2.05 (3H,
s).
T215 ~ da-MeOH 8y 7.34 - 7.30 (1H, m), 7.25 - 7.18 (2H,

m), 6.89 (1H, s), 6.87 (1H, s), 4.90 (1H, s), 4.75
(1H, s), 3.67 (1H, d), 3.58 (1H, d), 3.10 - 3.05 (2H,
m), 2.26 (3H, s), 2.07 (3H, s), 2.05 (3H, s).

T216

d:-MeOH §,, 8.53 (11, s), 7.83 (1H, d), 7.64 (1H,
d), 6.91 (2H, s), 3.12 (1H, dd), 2.97 (2H, br. 8),
2.47 (1H, dd), 2.27 (3H, s), 1.84 - 1.79 (1H, m),
2.11 (3H, s), 2.08 (3H, s), 1.71 (3H, s), 1.10 (3H,
s).

| T217

1 2.08 (3H, s), 1.76 (1H, dd), 1.70 (3H, s), 1.09

ds-MeOH 84.7.92 (1H, d),.7.77 - 7.73 (1H, m),
6.91 - 6.88 (3H, m), 3.04 (1H, dd), 2.96 - 2.92
(2H, m), 2.43 (1H, dd), 2.25 (3H, s), 2.11 (3H, s),

(3H, s).

T218

ds-MeOH &, 7.41 (1H, d), 6.88 (2H, ), 6.35 - 6.34
(1H, m), 6.14 (1H, d), 4.72 (1H, d), 4.59 (1H, 5),
3.26 (1H, dd), 3.02 (1H, d), 2.94 (1H, d), 2.27 (3H,
5), 2.18 - 2.12 (1H, m), 2.08 (3H, s), 2.06 (3H, s).
2.05-2.01 (1H, m).

T219

NC.

ds-MeOH Sy 7.60 (1H, d), 7.06 (1H, d), 6.89 (2H,
s), 4.7 (1H, d), 4.47 (1H, s), 3.63 (1H, dd), 3.06
(1H, d), 3.00 (1H, d), 2.36 (1H, dd), 2.27 (3H, s),
2.07 (6H, s), 1.97 - 1.91 (1H. m).

T220

& 7.39 (1H, dd), 7.27-7.33 (1H, m), 6.97 (1H, dd),
4.68 (2H, m), 2.74 (2H, br. 5), 2.48 (2H, q), 1.76-
1.87 (2H, m), 1.56 (2H, m), 1.11 (3H, 1).

)Ny
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Hee, Cag
T221 a1 \I L 1 7.05-6.99 (1H, m), 4.76-4.67 (2H, m), 2.84 (2H,

/S Ry” Y 8

' j\ | br. s), 2.38 (3H, s), 2.24 (3H, d), 2.05 (3H, d),
o}

1.88-1.85 (2H, m), 1.64-1.58 (2H, m).

T222

d+-MeOH &4 8.11 (2H, dd), 8.61 (2H, t), 6.86 (2H,
s), 4.81 (1H, s), 4.67 (1H, d), 3.81 (1H, dd), 3.14
(1H, d), 3.03 (1H, d), 2.24 (3H, s), 2.23 - 2.18 (1H,

m), 2.11 - 2.09 (1H, m), 2.06 (3H, s), 2.02 (3H, 5). |

T223

ds-MeOH 34 7.39 - 7.36 (2H, m), 6.98 - 6.94 (2H,
m), 6.88 (1H, s), 6.86 (1H, s), 4.95 (1H, s), 4.53
(1H, s), 3.63 (1H, d), 3.08 (1H, d), 3.03 (1H, d),
2.88 - 2.86 (1H, m), 2.25 (3H, s), 2.09 (3H, s),
2.06 (3H, s).

T224

d:-MeOH &y 7.81 - 7.76 (1H, m), 7.73 - 7.70 (1H,
m), 7.29 - 7.23 (1H, m), 6.88 (2H, s), 4.96 (1H, s),
4.79 (1H, d), 3.47 (1H, dd), 3.04 - 2.92 (2H, m),
2.2 (3H, 8), 2.1 - 2.07 (1H, m), 2.07 (3H, s),
2.04 (3H, 5), 1.96 - 1.88 (1H, m).

1 T225

} ds-MeOH 8y 746 -7.12 (1H, m), 7.01 -6.90 (2H, -{

m), 6.78 (1H, s), 6.76 (1H, s), 4.94 (1H, s), 4.54
(1H, s), 3.39 (1H, d), 3.12 (1H, d), 2.28 - 2.80 (2H,
br. m), 2.14 (3H, s), 2.00 (3H, s), 1.96 (3H, s).

T226

ds-MeOH 34 7.43 (1H, s), 7.38 (1H, s), 6.88 (2H,
5), 6.42 (1H, d), 4.93 (1H, 8), 4.71 (1H, d), 3.09

(1H, dd), 2.99 {1H, d), 2.93 (1H, d), 2.27 (3H, s),
2.17 (1H, dd), 2.08 (6H, m), 1.85 - 1.80 (1H, m).

T227

1 7.92-7.81(3H, m), 742 -7.29 (2H, m), 6.85
(2H, s}, 4.78 (1H, d), 4.59 (1H, s), 3.57 (1H, dd),
3.14 (1H, d), 3.00 (1H, d), 2.31 (1H, dd), 2.24 (3H,
s), 2.07 (3H, s), 2.05 (3H, s), 2.04 - 1.98 (1H, m).

T228

&1 6.86 (2H, s), 6.47 (2H, s), 5.01 (2H, 5), 2.74
(2H, s), 2.23 (3H, s), 2.08 (3H, s), 2.06 (3H, s).
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51 6.65 (2H, s), 6.26 (1H, 8), 4.75 (1H, ), 4.67
(1H, 5), 2.62 (1H, d), 2.52 (1H, d), 2.03 (3H, s),
1.84 (3H, s), 1.80 (3H, s), 0.00 (SH, s).

T229

The compounds qf the following Tables 1 to 146 can be obtained in an analogous manner.

Table 1 covers compounds of formula (A)

(N
wherein R', R and R* are methyl, R?, R® and R*? are hydrogen and R®, R7, R®, R?, R"®, and R"'
are as defined in Table 1.

Table 1

. Rﬁ R7 RB R9 R‘D R11
7601 | H A H H A H
1002 | H A A A A CHs
1003 | H A TH H A CHZOH
1004 |H _|H H H A CH,0CH,
1006 | H A H H A CHzOCHCH,
1006 | H A H H H CH,0CH,OCH;
1007 | H H H A H CH:0CH:OCHzCH,
1007 | H A H A A CHz0CH:CO:CHs
7008 | H H H A H CH20CH.CO-CH-CH;
1008 [ A H H H H CH:OCHZCN
1010 | A H H H H CH{OH)CHs
1011 [H H H A A CH(CH2)OCH;
1012 | H H A A H [ CR{CH=)OCH:CH;
1013 | H A H H H CHO
1014 | H A H A A COCH;
1015 | R A H H H CH:COCH;

116
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Rﬁ R7 R3 R‘.‘ R10 RH
0% [ A A i i A CH2CH2COCH;
077 |H H A A H COH
7018 | H H A H A COCHs
7019 |H H A T W CO3CH:CH;
7026 |H H A H H CH:COCH,
1021 1A H A H A CH:CO:CH:CHy
1022 |H A A A A CH:CH:COCH;
1023 | H A A A H CHaCHaC02CHaCHy
T0o4 | H A H A H E
105 | H W H H TH CONHCH,
106 |H H A H A CONHCH;CH;
707 A A H H A CON(CHa)
7030 [H A H A A CON(CH;CH3);
7031 |H H H H A CON(CH)OCH;
(7032 |H A i A A CH=NOH
7033 [ A H A A H CH=NOCH,
103 A A A H H T CH=NOCH,CH;
1035 | H A m A A C(CHa)=NOH
1036 |H A H A H C(CHo)=NOCH;
7057 |H i H m H CH20C(0)CH,
7038 | A A A A H CH-OC(O)CH:CHy
7038 [H H A A A CH,OC(O)CH(CHA,
[Foa0 7 [w. A TH TH [ CRz0C{0)C(CHa)
7638 TH H i H H | CH;0C(O)NHTH,
1040 | H A A H " CH:OC{O)NHCH:CH;
7041 | H A v H A CH;0C{O)NHCHZCH:CH]
1042 | H H A H A CHZOC(O)JNHC(CHa)s
7043 | H H A A A CHaNH;
1044 | A A A A H CHaNHCHO
1045 | H A A ™ A CH,NHC(O)CH,
1046 | H A A A A CHaNHC(O)OCH,
7047 A A H H H NHCOZCH;
7048 | H H A H A NHCO-C(CHa)s
7048 |H H A i H N
7050 | H A H i H CH2SCH
7051 | H i H r H CH,SCH,CH>
7062 A A H i A CH:SCHACHACH3
1053 [H | H A A A CH2SCH(CHa)2
7054 A A A A i CH2S(O)CHs
7055 | H H F A i CH2S0:CHs
7056 | H A A TH H CH,SCH,CH,
7057 TH A H A H CHzS(O)CHaCHs

17
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1.058 H H H H H CH.SO.CH:CH»
1.059 H H H H H OCHs
1.060 H H H H H OCH;CH3
1.061 H H H H H CH(OCHz3)2
1.062 H H H H H CH(OCH:CHys)2
1.063 H H H H H 1,3-dioxolan-2-yl
1.064 H H H H H 1,3-dioxan-2-yl
1.065 H H H H H 5,5-dimethyl-1,3-dioxan-
2-yi
1.066 H H H H H CH,CH3
1.067 H H H H H n-propyl
1.068 H H H H H isopropyl
1.069 H H H H H n-butyl
1.070 H H H H H isobuty!
1.071 H H H H H sec-butyl
1.072 H H H H H tert-butyl
1.073 H H H H H n-pentyl
1.074 H H H H H neopenty!
1.075 H H H H H n-hexyl
1.076 H H H H H n-heptyl
1.077 H H H H H CH:CN
1.078 H H H H H cyclopropy!l
1.079 H H | H |H IH | cyclobutyl .
7080 |H | A H A A Cyclopentyl
1.081 H H H H H cyciohexyl
1.082 | H H H H H CHa-cyclopropy!
1.083 H H H H H benzyl
1.084 H H H H H CH2CF3
1.085 H H H H H CHzF
1.086 H H H H H CHF,
1.087 H H H H H CF3
1.088 H H H H CH3 H
1.089 H H H H CH,CH; H
1.090 H H H H n-propyi H
1.091 H H H H isopropyl H
1.092 H H H H n-butyl H
1.093 H H H H isobutyl H
1.084 H H H H sec-butyl H
1.095 H H H H tert-butyl H
1.096 H H H H vinyt H
1.097 H H H H ethynyl H
1.098 H H H H | trimethyisitylethynyl H
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1009 | H H H H CH,0H H
7100 | H H H H CHz0CHs H
7101 | H H A H CHZ0CH,CH> H
7102 | H H H H CHzOCH;OCH> A
7103 | H A m A CHzOCH:0CHZCH; H
7104 | H H m H CH20CH-CH20CH; H
1106 | H H H H CHO H
1106 | H H H A COCH, A
1107 | H A A H [ CozH m
1108 |H | H A H CO.CHs A
7100 | H A H H CO2CH:CHs H
110 | H H M H CONH; H
1411 [ H A A A CONHCH; A
1112 [ A A m H CONFHCH;CH, A
1113 | A A H H CON(CHa)2 m
1114 | H A H n CON(CHz-CHa)z A
1115 | H H H H CON(CHs)OCH; H
7116 | A A H H CH=NOH A
1117 | H A H H CH=N-OCH; H
7118 | H A H H CH=N-OCH;CH; H
7119 | A H A A C(CH:)=N-OH A
7120 | H A A H C(CH;)=N-OCH; H
1121 | H H H A CH;0C(O)-NHCH; TH
122 |n  [H H A | CHNH; H
7123 | H H H A CHZNHCHO H
1124 | H m A H CH:NHC(O)CH, H
1125 | H H A H CH:NHC(O)OCH, H
7126 | H H A H NHCOZCH; H
1127 | H H H A NHCO:C(CHa)s A
1128 | A H H H CH(OH)CH; H
7120 | A W H H CH(CH3)OCH, H
1130 | H m A A CN m
1131 | H A H H CHZSCH, H
1132 | H H H A CH:S(O)CH> A
1133 | H H H H CHzS02CH, H
1134 | H H A A CHaSCH:CH, H
713 | H H H A CH2S(0)CHCH, H
1136 | H m H A CH2S0:CH:CH, H
1137 | H H A H OCHs H
7138 | H A H A OCHCHa H
1130 | H H H m CH(OCHa)2 A
1140 | H A - H H H

CH(OCH:CHs)2

o,
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1.141 H H H H cyclopropyt H
1.142 H H H H cyclobutyl H
1.143 H H H H cyclopentyl H
1.144 H H H H cyclohexyl H
1.145 H H H H F H
1.146 H H H H [¢]] H
1.147 H H H H 8r H
1.148 H H H H I H
1.149 H H H H OH H
1.150 H H H TH phenyl H
1.151 H H H H 2-acetylphenyl H
1.182 H H H H 3-acetylphenyl H
1.153 H H | H H 4-acetylphenyl H
1.154 H H H H 2-chloropheny! H
1.155 H H H H 3-chlorophenyl H
1.156 H H H H 4-chlorophenyl H
| 1.157 H H H H 2-cyanophenyl H
1.158 H H H H 3-cyanophenyl H
1.159 H H H H 4-cyanophenyl H
1.160 H H H H 2-fluorophenyi H
1.161 H H H H 3-fluorophenyl H
1.162 H H H H 4-fluorophenyl H
1.163 H H H H 2-methoxyphenyl H _
M6 1A |8 A A Tmethoxyphenyl TH
1.165 H H H H 4-methoxyphenyl H
1.166 H H H H 2-methylpheny! H
1.167 H H H H 3-methylphenyi H
1.168 | H H H H 4-methylphenyl H
1.169 H H H H 2-nitrophenyl! H
1.170 H H H H 3-nitrophenyl |H
1471 H H H A 4-nitrophenyl A
1.172 H H H H 2-thiomethylphenyl H
1.173 H H H H 3-thiomethylphenyl H
1.174 H H H H 4-thiomethylphenyl H
1.175 H H H H 2-triftuoromethoxyphenyl H
1.176 H H H H S-trifluoromethoxyphenyl H
1.1477 H H H H 4-trifluoromethoxyphenyl H
1.178 H H H H 2-trifluoromethylphenyl H
1.179 H H H H 3-triflucromethylphenyl H
1.180 H | H H H 4-trifluoromethylphenyl H
1.181 H H H H 2,3-dichloropheny! H
1.182 H H H H 2.4-di¢hlorophanyl H

120
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1.183 H H H H 2,5-dichlorophenyl H
1.184 H H H H 2 6-dichlorophenyl H
1.185 H H H H 3,4-dichlorophenyl H
1.186 H H H H 3,5-dichlorophenyl H
1.187 H H H H 2,3-difluoropheny! H
1.188 H H H H 2,4-diflucrophenyl H
1.189 H H H H 2 5-diftuorophenyl H
1.180 H H H H 2,6-difluorophenyt H
1.191 H H H H 3,4-difluorophenyl H
1192 |H H H H 3,5-difluorophenyl TH
1.193 H H H H 2,4,6-trifluorophenyl H
1.194 H H H H 2,4-dimethylpheny! H
1.195 H H H H 2,4, 6-trimethyiphenyl H
1.196 H H H H 3.4,5-trimethoxyphenyl | h
1.197 H H H H 2-chloro-3-cyanophenyl H
1.198 H H H H | 2-chloro-3-cyanophenyl H
1.199 H H H H 2-chlorg-5-cyanophenyl H
1.200 H H H H 2-chloro-8-cyanophenyl H
1.201 H H H H 3-chloro-2-cyanophenyl H
1.202 H H H H 3-chloro-4-cyanophenyl H
1.203 H H H H 3-chloro-5-cyanopheny! H
1.204 H H H H 5-chlora-2-cyanopheny! H
1.205 H H H H 4-chloro-2-cyainophenyl H
1 1.208 H H H TH 1 4-chloro-3-cyanophenyl H
1.207 H H H H 2-chloro-3-fluoropheny! H
1.208 H H H H 2-chloro-4-fiuorophenyl H
1.209 H H H H 2-chloro-5-fluorophenyl H
1.210 H H H H 2-chloro-6-fluorophenyl H
1.211 H H { H H 3-chloro-2-fluoropheny! H
1.212 H H H H 3-chloro-4-fluoropheny! H
1.213 H H H H 3-chloro-5-fluorophenyl H
1.214 H H H H 5-chlorc-2-fluoropheny! H
1.215 H H H H 4-chioro-2-fluorophenyl H
1.216 H H H H 4-chloro-3-flunrophenyl H
1.217 H H H H 2-chloro-3-methylphenyl H
1.218 H H H H 2-chioro4-methylphenyl H
1.219 H H H H 2-chloro-5-methyiphenyl H
1.220 H H H - H 2-chioro-6-methyiphenyl H
1.221 H H H H 3-chloro-2-methylpheny! H
1.222 H H H H 3-chloro-4-methylpheny! H
1.223 H H H H 3-chloro-5-methylphenyl H
1.224 H H H H S-Ch!oro-z-melhylphenyl H
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1.225 H H H H 4-chloro-2-methylpheny! H
1.226 H H H H 4-chloro-3-methylphenyl H
1.227 H H H H 2-cyano-3-fluoropheny! H
1.228 H H H H 2-cyano-4-fluoropheny! H
1.229 H H H H 2-cyano-5-fluorophenyl H
1.230 H H H H 2-cyano-6-fluorophenyl H
1.231 H H H H 3-cyano-2-fiuorophenyl H
1.232 H H H H 3-cyanc-4-fluoropheny! H
1.233 H H H M 3-cyano-5-fluorophenyl! H
1.234 H H H H 5-cyano-2-fluoropheny! H
1.235 H H H H 4-cyano-2-fluoropheny! H
1.236 H H H H 4-cyano-3-flucropheny! H
1.237 H H H H 2-fluoro-3-methylphenyt H
1.238 M H H H 2-flucro-4-methyiphenyl H
1.239 H H H H 2-fluoro-5-methylphenyl H
1.240 H H H H 2-fluoro-6-methylphenyl H
1.241 H H H H 3-fluoro-2-methylphenyi H
1.242 H H H H 3-flucro-4-methylphenyl H
1.243 H H H H 3-fluoro-5-methyiphenyl H
1.244 H H H H S-fluoro-2-methylphenyl H
1.245 H H H H 4-fluoro-2-methylphenyl H
1.246 H H H H 4-fluoro-3-methylphenyl H
1.247 H H H H pyridin-2-yl H
| YT I - TH (I pyridin-3-yl H
1.249 H H H H pyridin-4-yl H
1.250 H H H H 3-chloropyridin-2-yl H
1.251 H H H H 4-chloropyridin-2-y! H
1.252 H H H H 5 chloropyridin-2-yl H
1.253 H H H H 6-chloropyridin-2-y! H
1.254 H H H H 2-chloropyridin-3-y! H
1.255 H H H H 4-chloropyridin-3-yl H
1.266 H H H H S-chloropyridin-3-yl H
1.257 H H H H 2-chloropyridin-4-yl H
1.258 H H H H 3-chloropyridin-4-yl H
1.259 H H H H 2-chloropyridin-5-yl H
1.260 H H H H 3cyanopyridin-2-yl H
1.261 H H H H 4-cyanopyridin-2-yi H
1.262 H H H H 5-cyanopyridin-2-yl H
1.263 H H H H 6-cyanopyridin-2-yl H
1.264 H H H H 2-cyanopyridin-3-yl H
1.265 H H H H 4-cyanopyridin-3-yl H
R H H H : H

S-cyanapyridin-3-yl

22
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1.267 H H H H 2-cyanopyridin-5-yl H
1.268 H H H H 3-fluoropyridin-2-yl H
1.269 H H H H 4-fluoropyridin-2-yl 1 H
1.270 H H H H 5-fluoropyridin-2-yl H
1.271 H H H H 6-fluoropyridin-2-yl H
1.272 H H H H 2-fluoropyridin-3-y! H
1.273 H H H H 4-fluoropyridin-3-yl H
1.274 H H H H 5-fluoropyridin-3-y! H
1.275 H H H H 2-fluoropyridin-5-yl H
1.276 H H H H 3-nitropyridin-2-yi H
1.277 H H H H 4-nitropyridin-2-yl H
1.278 H H H H S-nitropyridin-2-yl H
1.279 H H H H 6-nitropyridin-2-yl H
1.280 H H H H 2-nitropyridin-3-yl H
1.281 H H H H 4-nitropyridin-3-yt H
1.282 H H H H S5-nitropyridin-3-yt H
1.283 H H H H 2-nitropyridin-5-yl H
1283 | H H H H Ftrifluoromethylpyridin-2-y1 | H
1.285 H H H H 4-trifluoromethylpyridin-2-y! | H
1.286 H H H H S-trifluoromethyipyridin-2-yt | H
1.287 H H H H A-triflucromethylpyridin-2-yt | H
1.288 H H H H 2-trifluoromethylpyridin-3-yl | H
1.289 H H H H 4-trifluoromethyipyridin-3-yl | H
1290 | H H H TH T S-trfivoromethylpyridinayl | H
1.291 H H H H 2-triflvoromethylpyridin-5-yt { H
1.292 H H H H 2,6-bis(triffuoromethyl)- H
pyridin-3-yl
1.293 H H H H 2,6-bis(trifluvoromethyl)- H
pyridin-4-yl
1.294 H H H H 3,5-bis(triflucromethyl)- H
pyridin-2-yl
1.295 H H H H 2-thieny! H
1.296 H H H H 3-thienyl H
1.297 H H H H 5-cyanothien-2-yl H
1.298 H H H H 2-furyl H
1.299 H H H H 3-furyl H
1.300 H H H H 1-methyl-1,2,3-triazol-4-yl H
1.301 H H H H 2-methylthiopyrimidin-4-yl H
1.302 H H H H 5-methyl-2-methyl- H
thiopyrimidin-4-y!
1.303 H H H H pyrazin-2-yl H
1.304 H H H H 3,6-dimethylpyrazin-2-yl H
1.305 H H H H 3-cyanopyrazin-2-yl H

/23
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1.306 H H H H quinolin-2-yt H
1.307 H H H H 3-ethylquinolin-2-yl H
1308 | H H H H benzyl H
1.309 H H H H 4-fluorobenzyl H
1.310 H |H H H 4-chlorobenzyl H
1.311 I H H H H 4-methylbenzyl H
1.312 H H H H 2,4-dimethylbenzyl H
1.313 H H H H 2,4,6-trimethylbenzyl H
1.314 H H H H CHs CHj
1315 | H H A A CH:CH, CHs
1.316 H H H H n-propyl CH;
1.317 H H H H isopropyl | CH;
1.318 H H H H n-butyl CHa
1.319 H H H H isobutyl CH3
1.320 H H H H sec-butyl CHs,
1.321 H H H H tert-butyl CHs
1.322 H H H H vinyl CHs,
1.323 H H H H ethynyl CH;
1.324 H H H H trimethylsilylethynyl CHs
1.325 H H H H CH,OH CHs
1.326 H H |H H CH-OCH: CHs
1.327 H H H H CH:0CH,;CH;3 CH;
1328 |H [H IH IH CH.OCH.OCH; | CHa,
328 [H H H A CHz0CH;OCH:CH; CHs
[ 1.330 H IH H H CH2OCHzCH=0OCH: CH;
1.331 H H H H CHO CH,
1.332 H H H H COCH3 CHa
1.333 H H H H COH CHy
1.337 H H H H CO.CH; CHs
1.335 H H H H CO2CH2CH3 CH,
1.336 H H H H CONH; CHs
1.337 H H H H CONHCHs CH3
1.338 H H H H CONHCH,CH;3 CHs
1.339 H H H H CON(CHa)2 CHs
| 1.340 H H H H CON(CHz-CH:)2 CHy
1.341 H H H H CON(CH3)OCH3 CH3
1.342 H H H H CH=NOH CHs
1.343 H H H H CH=N-OCH3 CHs
1.344 H H H H CH=N-OCH,CH3s CHs3
1.345 H H H H C(CH3)=N-OH CHs
1.346 H H H H C({CHa)=N-OCH3; CH,
1.347 H H H H CH,0C(O)-NHCH; CH,
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1.348 H H H H CHaNH2 CHjy
1.349 H H H H CH;NHCHO CHs
1.350 H H H H CH;NHC(O)CH3 CHs
1.351 H H | H H CHaNHC(O)OCH3 CHs
1.352 H H H H NHCO,CH; CHs
1.353 H H H H NHCO:C(CH:)3 CHa
1.354 H H H H CH(OH)CH3; CHs
1.355 H H H H CH(CH,»)OCH; CHs
1.356 H H H H CN CHs
1.357 H H H H CH,SCH3 CH,
1.358 H H H H CH,S(0O)CH3; CH;3
1.359 H H H H CH2S02CH» CHa
1.360 H H H H CH2SCH2CH3 CHs
1.361 H H H H CH,S(0)CHaCHs CHs
1.362 H H H H CHaS02CH2CH3 CH3
1.363 H H H H OCH3 CHs
1.364 H H H H OCH,CH3 CH3
1.365 H H H H CH(OCHs) CHs
1.366 H H H H CH(OCH:CHg): CHs
1.367 H H H H cyclopropy! CH3
1.368 H H H H cyclobutyl CHs
1.369 H H H H cyclopentyl CHs
1.370 H H H 1H | cyclohexy! | CHs
L A H F CHs
1.372 H H H H Cl CHs
1.373 H H H H Br CHs
1.374 H H H H i CH;
1.375 H H | H H OH CHs
1.376 H H H H phenyl CHs
1.377 H H H H 2-acetyiphenyl CHs
1.378 H H H H 3-acetylphenyl CH;
1.379 H H H H 4-acetylphenyl CHs
1.380 H H H H 2-chlorophenyl CHy
1.381 H H H H 3-chloropheny! CH.
1.382 H H H H 4-chlorophenyl CHs
1.383 H H H H 2-cyanophenyl CH3
1.384 H H H H 3-cyanophenyl CH3
1.385 H H H H 4-cyanophenyl CH3
1.386 H H H H 2-fluorophenyl CH3
1.387 H H H H 3-fiuorophenyl CHs
1.388 H H H H 4-fluorophenyl CHs
1.389 H H H H 2-methoxyphenyi CH;

s~
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1.390 H H H H 3-methoxyphenyl CHj
1.391 H H H H 4-methoxypheny! CH3
1.392 H H H H 2-methylphenyl CHs
1.393 H H H H 3-methylphenyl CH3
1.394 H H H H 4-methylpheny! CHs
1.395 H H H H 2-nitrophenyl CH3
1.396 H H H H 3-nitrophenyl CHs,
1.397 H H H H 4-nitrophenyl CHs
1.398 H H H H | 2-thiomethylphenyl CH;
1.399 H v H H H 3-thiomethylpheny! CH,
1.400 H H H H 4-thiomethylpheny! CHs
1.401 H H H H 2-trifluoromethoxyphenyl CHs;
1.402 H H H H 3-trifluoromethoxyphenyt CH;
1.403 H H H H 4-trifluoromethoxyphenyl CHs
1.404 H H H H 2-trifluoromethylpheny! CH3
1.405 H H H H 3-trifluoromethyiphenyl CHs
1.406 H H H H 4-trifluoromethylipheny! CH3
1.407 H H H H 2,3-dichloropheny! CH3
1.408 H H H H 2, 4-dichloropheny! CH;
1.409 H H H H 2,5-dichlorephenyl CHs
1.410 H H H H 2 6-dichlorophenyl CH;
1.411 H H H H 3.4-dichloropheny! CHs
1.412 H I H H H | 3,5-dichlorophenyl | CH3 _
1.413 H H H H 2,3-difluoropheny! CHj
1.414 H H H H 2. 4-difluoropheny! CHy
1.415 H H H H 2,5-difluorophenyl CH;
1416 H H H H 2,6-diflucrophenyt CH3
1.417 H H H H 3.4-difluorophenyl CHs
1.418 H H H H 3,5-difluorophenyl CH,
1.419 H H H H 2,4,6-trifluorophenyl CHs
1.420 H H H H 2 4-dimethylphenyl CH,
1.421 H H H H 2,4 6-trimethylphenyl CH:
1.422 H H H H 3.4, 5-trimethoxypheny! CHs
1423 H H H H 2-chiore-3-cyanophenyl CH;3
1.424 H H H H 2-chloro-4-cyanophenyl CH;
1.425 H H H H 2-chloro-5-cyanophenyl! CHs
{ 1.426 H H H H 2-chloro-6-cyanopheny! CHs
1.427 H H H H 3-chloro-2-cyanophenyl CHs
1.428 H H ‘H H 3-chloro-4-cyanophenyl CH;
1.429 H H H H 3-chloro-5-cyanophenyl CH;
1.430 H H H H S-chloro-2-cyanophenyl CHjs
1.431 H H H H 4-chioro-2-cyanophenyl CHa

JiC
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1.432 H H H H 4-chioro-3-cyanophenyl CHy
1.433 H H H H 2-chioro-3-flucrophenyl CH>
1.434 H s H H 2-chloro-4-fluorophenyl CH,
1435 H H H H 2-chloro-5-fluoropheny! CHs
1.436 H H H H 2-chloro-6-fluorophenyl CH;
1.437 H H H H 3-chloro-2-fluorophenyl CH3
| 1.438 I H H H H 3-chloro-4-fluorophenyl CH:
1.439 | H H H H 3-chloro-5-fluorophenyl CHs
1.440 H H H H §-chloro-2-fluorophenyl CH;
1.441 | H H H H 4-chloro-2-fluorophenyt CH3
1.442 H H H H 4-chloro-3-fluorophenyl CHa
1.443 H H H H 2-chloro-3-methylphenyl CH3
1.444 H H H H 2-chloro-4-methyiphenyl CHj;
1.445 H H H H 2-chloro-5-methylphenyi CH3
1.446 H H H H 2-chlorg-6-methyliphenyl CHs
1.447 H H H H 3-chioro-2-methylphenyi CHs
1.448 H H H H 3-chioro-4-methylphenyl CHs
1.449 H H H H 3-chloro-5-methylphenyl CH;3
1.450 H H H H 5-chlore-2-methylphenyl CH3
1.451 H H H H 4-chlora-2-methylphenyl CH3
1.452 H H H H 4-chloro-3-methylphenyl CHs
1.453 H H H H 2-cyano-3-fluorophenyl CHj
1.454 H H 1H v | 2-cyano-4-flusrophenyl | CHs
1 1.455 ] H . T H H H 2-cyano-S-fluorophenyl CH3;
1.456 H H H H 2-cyano-8-fluorophenyl CHjy
1.457 H H H H 3-cyano-2-fluorophenyl CH3
1.458 H H H H 3-cyano-d-fluorophenyl CHs3
1.459 H H H H 3-cyano-5-fluorophenyl CHs
1.460 H H H H 5-cyano-2-flucrophenyl CH;s
1.461 H H H H 4-cyano-2-fluorophenyt CH;
1.462 H H H H 4-cyano-3-fluorophenyl CH;
1.463 H H H H 2-fluoro-3-methyipheny! CH,
1.464 H H H H 2-fluoro-4-methyiphenyl CH3
1.465 H H H H 2-fluore-5-methylphenyt CHs
1.466 H H H H 2-fluoro-6-methyiphenyl CH;
1.467 H H H H 3-flucro-2-methyiphenyl CHj
1.463 H H H H 3-fluoro-4-methylphenyl CH;3
1.469 H H H H 3-fluoro-5-methylphenyl CH,y
1.470 H H H H 5-fluoro-2-methyiphenyl CHsy
1.471 H H H H 4-fluoro-2-methylphenyl CH3
1.472 H H H H 4-fluoro-3-methylpheny! CHs
1.473 H H H H pyridin-2-yl CHs
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1.474 H H H H pyridin-3-yl CHs,
1.475 H H H H pyridin-4-yl CHs
1.476 H H H H 3-chloropyridin-2-yl CH;
1477 H H H H 4-chloropyridin-2-yl CHa,
1.478 H H H H 5-chloropyridin-2-yl CHs
1.479 H H H H 6-chloropyridin-2-yi CHjs
1.480 H H H H 2-chloropyridin-3-yl CHs
1.481 H H H H 4-chioropyridin-3-yl CHs
1.482 H H H H 5-chloropyridin-3-yl CH3
1.483 H H H H 2-chloropyridin-4-yl CH;
1.484 H H H H 3-chloropyridin-d-yi CH3
1.485 H H H H 2-chloropyridin-5-yl CHs
1.486 H H H H 3-cyanopyridin-2-yl CHs
1.487 H H H H 4-cyanopyridin-2-yl CH;
1.488 H H H H 5-cyanopyridin-2-yl CHs
1.489 H H H [ 6-cyanopyridin-2-yl CH;
1.480 H H H H 2-cyanopyridin-3-yl CHs
1.491 H H H H 4-cyanopyridin-3-yl CHs3
1.492 H H H H S-cyanopyridin-3-yl CHs
1.493 H H H H 2-cyanopyridin-5-y! CHy
1.494 H H H H 3-fluoropyridin-2-yl CHs
1.495 H H H H 4-fluoropyridin-2-yl CHa
1.496 H H H H 5-fluoropyridin-2-yl |.CHs
11497 | H H H H ' 6-fluoropyridin-2-yl CHi3
1.498 H H H H 2-fluoropyridin-3-yl CH;j
14938 H H H H 4-fluoropyridin-3-yl CHj
1.500 H H H H S-fluoropyridin-3-yi CHs
1.501 H H H H 2-fluoropyridin-5-yl CHs;
1.502 H H H H 3-nitropyridin-2-yl CH;
1.503 H H H H 4-nitropyridin-2-yl CH;
1.504 H H H H 5-nitropyridin-2-yt CH,
1.505 H H H H 6-nitropyridin-2-yi CH,
1.506 H H H H 2-nitropyridin-3-yl CH;
1.507 H H H H 4-pitropyridin-3-yi CHs
1.508 H H H H 5-nitropyridin-3-yl CHs
1.509 H H H H 2-nitropyridin-5-yi CH3
1.510 H H H H 3-trifluoromethylpyridin-2-yl | CH;y
1.511 H H H H 4-trifluoromethylpyridin-2-yl | CH;
1.512 H H H M 5-trifluoromethylpyridin-2.yl | CH;
1.513 H H H H 6-trifluoromethylpyridin-2-yl | CH,
1.514 H H H H 2-trifluoromethylpyridin-3-yl | CHs
1.515 H H H H 4-trifluoromethylpyridin-3-y! { CHs
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1.516 H H H H 5-trifluoromethylpyridin-3-yl { CH,
1.517 H H H H 2-trifluoromethylpyridin-5-yl | CH,
1.518 H H H H 2,6-bis(triluoromethyl)- CH;
pyridin-3-yl
1.519 H H H H 2,6-bis(trifluvoromethyl)- CHs
pyridin-4-yl
1.520 H H H H 3,.5-bis(trifluoromethyl)- CH;
pyridin-2-yt
1.521 H H H H 2-thieny! CH;
1.522 H H H H 3-thienyt CHs
1.523 H H H H S-cyanothien-2-yl CH3
1.524 H H H H 2-furyl CHs
1.525 H H H H 3Huryi CHs
1.526 H H H H 1-methyl-1,2,3-triazol-4-yl CHs
1.527 H H ] H 2-methyithiopyrimidin-d-yl CHs
1.528 H H H H 5-methyl-2-methy!- CHs
thiopyrimidin-4-yl
1529 |H | H H H pyrazin-2-y| CH,
1.530 H H H H 3.6-dimethylpyrazin-2-yl CHs
1.631 H H H H 3-cyanopyrazin-2-yl CHs
1.532 H H H H quinolin-2-yl CHs
1.533 H H H H 3-ethylquinolin-2-yi CHs
1.534 H H | H H benzyl CH3
. 1.535 H - H - I'H TH “4-flucrobenzyl CHs
1.536 H H H H 4-chlorobenzy! CH;
1.537 H H H H 4-methylbenzyl CHs
1.638 H H H H 2 4-dimethylbenzyl CH;
1.539 H H H H 2,4 ,6-trimethylbenzyl CHs
1.540 CHs H H H CHs H
1.541 CHs H H H CH2CH3 H
1.542 CHs3 H H H n-propyl H
1.643 CHa H H H isopropyl H
1.544 CHs H H H n-butyl H
1.545 CHa H H H isobutyl H
1.546 CHs H H H sec-butyl H
1.547 CH3 H H H tert-butyl H
1.548 CH;3 H H H vinyl H
1.549 CH; H H H ethynyl H
1.650 CH3j H H H trimethylsitylethynyl H
1.551 CH; H H H CHOH H
1.552 CH3 H H H CH,0CH; H
1.553 CH: H H H CH20CH:CH;3 H
1.554 H H H H

CHs

CH20CH-OCH;

/L9
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1.555 CHy |H H H CHzOCH;OCH:CH;, H
1556 CH, |H H H CH20OCH:CH:OCH; H
1.557 CH: |H H H CHO H
1.558 CH; | H H H COCH; H
1.559 CH; [|H H H COH H
1.560 CHs | H H H CO,CH; H
1.561 CHy | H H H C02CH;CH, H
1.562 CHy [|H H H CONH; H
1.563 CHs | H H H CONHCH; H
1.564 CHs | H H H CONHCH,CHs R
1.565 CH; |[H H H CON(CHs), H
1.566 cH; [ H H H CON(CHz-CHz): H
1.567 CHs | H H H CON(CH3)OCH; H
1568 |CH; |H H H CH=NOH H
1.569 CHs H H H CH=N-OCHs H
1.570 CH; H H H CH=N-OCH,CH, H
1.571 CH, | H H H C(CHz)=N-OH H
1572 CHs | H H H C(CH;)=N-OCH; H
1.573 CHj H H H CH20C(0)-NHCH; H
1.574 CHj H H R CH,NH; H
1575 CHs H H H CHNHCHO H
1576 CH, H H H CH,NHC(O)CHs H
1577 CH, |H A H ~| CH;NHC(G)OCH; lIGD
1578 | CHs | H H Th NHCOZCHs A
1.579 CH; | H H H NHCO-C(CHs)s H
1.580 CH; |H H H CH(OH)CH; H
1.581 CHs | H H H CH(CH3)OCH; H
1.582 CH; |H H H CN H
1583 | CH: | H A H CH2SCH, A
1.584 CH; | H H H CH25(0)CH; H
1.585 CH; | H n H CH:SO:CH; H
1.586 CH: [H H R CH2SCH:CH; H
1587 CH: | H H H CH,S(O)CH:zCH, H
1588 CHs H H H CH,50,CH;CH; H
1.589 CH; | H H H OCH; H
1.590 CH; | H H H OCHCH; R
1.591 CH; | H H H CH(OCH;): H
1.592 CHs | H H H CH{OCH,CH); H
1.593 CHs H H H cyclopropyl H
1.594 CHs H H H cyclobutyl H
1.595 cH: | H H H cyclopentyl H
1.596 CHa H H H cyclohexyl H
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1.597 CHs H H H F H
1.598 CHs H H H (o] H
1.599 CH3 H ] H Br H
1.600 CH; H H H [} H
1.601 CHa H H H OH H
1602 | CHs H H H phenyi H
1.603 CHs H H H 2-acetyiphenyl H
1.604 CH3 H H H 3-acetylphenyl H
1.605 CH; H H H 4.acatylphenyi H
1.606 CH3 H H H 2-chlorophenyl H
1.607 CH3 H H H 3-chlorophenyl H
1.608 CHs H H H 4-chlorophenyl H
1.609 CHs H H H 2-cyanophenyl H
1.610 CH3 H H H 3-cyanophenyl H
1.611 CH3 H H H 4-cyanophenyl H
1612 CHs H H H 2-fluorophenyt H
1613 CHa H H H 3-fluorophenyl H
1.614 CH; H H H 4-fluorophenyl H
1.615 CHa H H H 2-methoxyphenyl H
1616 CH3 H H H 3-methoxyphenyl H
1.617 CHs H H H 4-methoxyphenyl H
1618 CH3 H H H 2-methylphenyl H
1.619 CHs H H H 3-methyiphenyl H
1620 | CHs | H = H H Tmethylpheny! H
1.621 CHs H H H 2-nitrophenyl H
1.622 CH, H H H 3-nitrophenyl H
1623 CH, | H H H -nitrophenyl H
1.624 CHs H H H 2-thiomethylpheny! H
1.625 CHj H H H 3-thiomethyiphenyi H
1.626 CH;3 H H H 4-thiomethylphenyl H
1.627 CHs H H H 2-trifluoromethoxyphenyi H
1.628 CH; H H H J-trifluoromethoxypheny! H
1629 CHa H H H 4-trifluoromethoxyphenyl H
1.630 CH; H H H 2-trifluoromethylpheny! H
1.631 CH; H H H 3-trifluoromathylphenyl H
1.632 CHj H H H 4-trifluoromethylpheny! H
1.633 CHs H H H 2,3-dichlorophenyl H
1.634 CH: H H H 2.4-dichloropheny! H
1.635 CH: H H H 2 5-dichlorophenyl H
1.636 CHj3 H H H 2,6-dichlorophenyl H
1.637 CH; H H H 3.4-dichiorophenyl H
1.638 CH; H H H 3,5-dichloropheny! H

)3
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1.639 CHj H H H 2,3difluorophenyl H
1.640 CHa H H H 2 4-difluorophenyl H
1.641 CH; H H H 2,5-difluorophenyl H
1.642 CH; H H H 2,6-difluorophenyl H
1.643 CH: H H H 3,4-difluorophenyt H
1.644 CH3 H H H 3,5-difluorophenyl H
1.645 CHs H H H 2,4 6-trifluorophenyt H
1.646 CH; H H H 2 4-dimethylphenyl H
1.647 CHs H H H 2,4,6-trimethylphenyl H
1648 | CH3 H H H 3,4,5-trimethoxy-phenyl H
1.649 CHs3 H H H 2-chioro-3-cyanophenyl H
1.650 CHs H H H 2-chiloro-4-cyanophenyl H
1.651 CHj; H H H 2-chloro-5-cyanophenyl H
1.652 CHs H H H 2-chlore-6-cyanophenyl H
1.653 CHj H H H 3-chloro-2-cyanophenyl H
1.654 CH;s H H H J-chloro-4-cyanophenyl H
1.655 CHj H H H 3-chloro-5-cyanopheny! H
1.656 CHa H H H 5-chioro-2-cyanophenyl H
1.657 CHs H H H 4-chloro-2-cyanopheny! H
1.658 CH3 H H H 4-chloro-3-cyanophenyl H
1.659 CH; H H H 2-chloro-3-fluorophenyl H
1.660 CHz H H H 2-chloro-4-fluoropheny) H
1.661 CH3 H H H | 2-chloro-5-fluoropheny! IH
1662 | CH; | H = TH TH 2-chioro-6-fiuorophenyl | A
1.663 CH; H H H 3-chioro-2-fluorophenyl H
1.664 CH; H H H 3-chloro-4-fluorcphenyl H
1.665 CHa H H H 3-chioro-5-fluorophenyt H
1.666 CH, H H H 5-chioro-2-fluorophenylt H
1.667 CHa H H H 4-chloro-2-fluorophenyl H
1.668 CH3s H H H 4-chloro-3-fluorophenyl H
1.669 CH3 H H H 2-chloro-3-methylphenyt H
1.670 CHj3 H H H 2-chloro-4-methyipheny! H
1.671 CH» H H H 2-chloro-5-methylphenyl H
1.672 CH; H H H 2-chloro-6-methylphenyl H
1.673 CH; H H H 3-chloro-2-methylphenyl H
1.674 CH; H H H 3-chloro-4-methylphenyl H
1675 CH;3 H H H 3-chloro-5-methylphenyl H
1.676 CHs H H H 5-chioro-2-methylphenyl H
1.677 CHs H H H 4-chloro-2-methyiphenyl H
1.678 CHa H H H 4-chloso-3-methyiphenyl H
1.679 CHs H H H 2-cyano-3-fluorophenyl H
1.680 CHs H H H 2-cyano-4-fluorophenyl H
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1.681 CHj H H H 2-cyano-5-fluorephenyl H
1.682 CHs H H H 2-cyano-6-fluorophenyl H
1.683 CHs H H H 3-cyano-2-fluorophenyi H
1.684 CH; H H H 3-cyano-4-fiuorophenyt H
1.685 CHs H H H 3-cyano-5-fluorophenyl H
1.686 CHs H H H 5-cyano-2-fluorophenyl H
1.687 CH; H H H 4-cyano-2-fluorophenyl H
1.688 CH3 H H H 4-cyano-3-ﬂuorophenyl H
1.689 CHs H H H 2-fluoro-3-methyliphenyl H
1.680 CH3 H H itH 2-fluoro-4-methylphenyl H
1.691 CHs H H H 2-fluoro-5-methyiphenyl H
1692 CHy H H H 2-fluoro-6-methylphenyl H
1.693 CHs H H H 3-fluoro-2-methylphenyl H
1.694 CHa H H H 3-fluoro-4-methylpheny} H
1.695 CHs; H H H 3-fluore-5-methylphenyl H
1.696 CH3 H H H 5-flucro-2-methyiphenyl H
1.697 CH;3 H H H 4-fluoro-2-methylphenyl H
1.698 CH3 H H H 4-fluoro-3-methylphenyt H
1.699 CH3 H H H pyridin-2-yt H
1.700 CHs; H H H pyridin-3-yl H
1.701 CHs H H H pyridin-4-yl H
1.702 CHs H H H 3-chioropyridin-2-yl H
1.703 CHs H H H 4-chloropyridin-2-yl H
1 1704 CH 1H A 1H S-chloropyridin-2-yl H
1.705 CH; H H H 6-chloropyridin-2-yl H
1.706 CHs H H H 2-chloropyridin-3-yi H
1.707 CHs H H H 4-chloropyridin-3-yl H
1.708 CH3 H H H 5-chloropyridin-3-yl H
1.709 CH; H H H 2-chloropyridin-4-yl H
1.710 CH; H H H 3-chloropyridin-4-yl H
1.71 CH; H H H 2-chloropyridin-5-yl H
1.712 CHj H H H 3-cyanopyridin-2-yl H
1.713 CHs H H H 4-cyanopyridin-2-yl H
1.714 CH;3 H H H S-cyanopyridin-2-yl H
1.715 CHs H H H 6-cyanopyridin-2-yl H
1.716 CHs H H H 2-cyanopyridin-3-yl H
1.717 CH3 H H H 4-cyanopyridin-3-yi H
1.718 CH: H H H 5-cyanopyridin-3-yl H
1.719 CHj H H H 2-cyanopyridin-5-y! H
1.720 CH; H H H 3-fluoropyridin-2-yi H
1.721 CH,3 H H H 4-fluoropyridin-2-yl H
1.722 CHa H H H S-fluoropyridin-2-yl H
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1.723 CH; H H H 6-fluoropyridin-2-yl H
1.724 CH;, H H H 2-fluoropyridin-3-yl H
1.725 CH; H H H 4-fluoropyridin-3-yl H
1.726 CHs H H H S-fluoropyridin-3-yl H
1.727 CHs H H H 2-fluoropyridin-5-yl H
1.728 CHs H H H 3-nitropyridin-2-yl H
1.729 CHs H H H 4-nitropyridin-2-yl H
1.730 CHs H H H 5-nitropyridin-2-yl H
1.731 CH; H H H 8-nitropyridin-2-yl H
t 1.732 CH» H H H 2-nitropynidin-3-y! H
1.733 CHs H H H 4-nitropyridin-3-yl H
1.734 CHs H H H S-nitropyridin-3-y! H
1.735 CHj H H H 2-nitropyridin-5-yl H
1.736 CHs H H H 3-trifluoromethylpyridin-2-yl | H
1.737 CHs H H H 4trifluoromethylpyridin-2-yl | H
1.738 CHa H H H S-trifluoromethylpyridin-2-yl | H
1.739 CHj H H H B-trifluoromethylpyridin-2-yl | H
1.740 CHs H H H 2-trifluoromethylpyridin-3-yl | H
1.741 CHs H H H 4-trifluoromethylpyridin-3-yt | H
1.742 CH3 H H H 5-trifluvoromethylpyridin-3-yl | H
1.743 CH: H H H 2-trifluoromethylpyridin-5-yi | H
1.744 CHs H H H 2,6-bis(trifluoromethyl)- H
pyridin-3-yl i
(1745 |ch [ H H TH T 2.6 bis(rfuoromethyl)- | 1
pyridin-4-yi
1.746 CH;s H H H 3,5-bis(trifluoromethyl)- H
pyridin-2-yl
1.747 CHj H H H 2-thienyl H
1.748 CHa H H H 3-thienyl H
1.749 CH; H H H 5-cyanothien-2-yl H
1.750 CH3 H H H 2-furyl H
1.751 CH3 H H H 3-furyl H
1.752 CHs H H H 1-methyt-1,2,3-triazo!-4-yl H
1.753 CHj, H H H 2-methylthiopyrimidin-4-yl H
1.754 CHa H H H §-methyl-2-methyl- H
thiopyrimidin-4-yi
1.755 CH, H H H pyrazin-2-yl H
1.756 CH; H H H 3,6-dimethylpyrazin-2-yi H
1.7587 CH; H H H 3-cyanopyrazin-2-yl H
1.758 CHy H H H quinolin-2-y} H
1.759 CH, H H H 3-ethylquinolin-2-yl H
1.760 CHa H 1H H benzyl H
1.761 H H H H
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1.762 CHj H H H 4-chlorobenzy! H
1.763 CHs H H H 4-methylbenzyl H
1.764 CH;, H H H 2,4-dimethylbenzyl H
1.765 CH3 H H H 2,4 ,6-trimethylbenzy! H
1.766 CHa H H H H CHs
1.767 CHs H H H CH3 CHs
1.768 CHs H H H CH2CH3 CHs
1.769 CHs; H H H n-propyl CHs
1.770 CHj H H H isopropyl CHa
1.771 CH; H H H n-butyl CH;
1.772 CH; H H H isobutyl CH;
1.773 CH; H H H sec-butyl CHs
1.774 CH; H H H tert-butyl CHs
1.775 CH3 H H H vinyl CH3
1.776 CH3 H H H ethynyl CHs
1.777 CH3 H H H trimethylsilytethynyl CHs
1.778 CH, H H H CH:0H CHs
1.779 CH; H H H CH:OCH, CHa
1.780 CH; H H H CH,OCHxCH; CHs
1.781 CHs H H H CH2OCH-OCH: CHs
1.782 CH: H H H CH:OCH-0OCHACHs CHs
1.783 CHa H H H CH:0OCH>CH:0OCHa CH:
1.784 CHa H H |H | CHO CHs
7785 [cm [ A H A COCH, CH,
1.786 CHs H H H COxH CHs
1.787 CHs H H H CO2CH, CH;
1.788 CHs H H H COzCH2CHa CHs
1.789 CH3 H H H CONH; CH;s
1.790 CHa H H H CONHCHj3 CH;
1.7 CH, H H H CONHCH:CH; CH;
1.792 CH; H H H CON(CH3). CHa,
1.793 CH: H H H CON(CH2-CHs), CHs
1.794 CH; H H H CON(CH3)OCH; CH3
1.795 CHs H H H CH=NOH CHs;
1.796 CH; H H H CH=N-OCH;3 CHs
1.797 CHs H H H CH=N-OCH2CH; CH,
1.798 CHa H H H C(CHs3)=N-OH CH3
1.799 CHs H H H C(CH:z)=N-OCHjs CH;
1.800 CHs H H H CH;OC(O)-NHCH; CHs
1.801 CHs H H H CHNH, CHs
1.802 CH, H H H CH:NHCHO CHs
1.803 CHj H H H CHaNHC(O)CH;, CH:
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1.804 CHs H H H CHzNHC(O)OCH;3 CHs
1.805 CHs H H H NHCO2CH3 CHs
1.806 CHs H H H NHCO2C(CHs)s CHs
1.807 CHa H H H CH(OH)CH;3 CHy
1.808 CH; H H H CH(CHs)OCH; CHs
1.809 CH3 H H H CN CHs
1.810 CH3 H H H CH2SCH; CH;
1.811 CH, H H H CH25(0)CH> CH;
1.812 CH, H H H CH>S02CH3 CHs
1.813 CHs H H H CH2SCHxCH; CHs
1.814 CHs H H H CH2S(0)CH2CH3 CH,
1.815 CHs H H H CHzSO:CH:CH; CH;
1.816 CHy H H H OCH; CHs
1.817 CH3 H H H OCH,CHs CHs
1.818 CH3 H H H CH{OCHz)2 CHas
1.819 CHs H H H CH{OCH:CHs)y CHs
1.820 CHa; H H H Cyclopropyl CH:
1.821 CH; H H H Cyclobutyl CHs
1.822 CHj H H H Cyclopenty! CHs
1.823 CHa H H H Cyclohexyl CHs
1.824 CHs H H H F CHs
1.825 CHs H H H [¢]] CHs
1.826 CHs H IH H | er | CHs
27 fcms [H H H i CHs
1.828 CH; H H H OH CHa
1.829 CHs H H H phenyl CHs
1.830 CHs H H H 2-acetylpheny! CH;3
1.831 CH3 H H H 3-acetylphenyl CH;
1.832 CHj H H H 4-acetylphenyl CHs
1.833 CH3 H H H 2-chlorophenyl CHs
1.834 CH: H H H 3-chlorophenyl CH,
1.835 CHs H H H 4-chlorophenyl CHa
1.836 CHs H H H 2-cyanophenyl CHj3
1.837 CH; H H H 3-cyanophenyl CHs
1.838 CH3 H H H 4-cyanopheny! CH,
1.839 CHs H H H 2-fluorophenyl CH3
1.840 CH3 H H H 3-fluorophenyl CH3
1.841 CH; H H H 4-fluoropheny! CH3;
1.842 CHj H H H 2-methoxyphenyl CH3
1.843 CHs H H H 3-methoxyphenyl CHs
1844 | CH; | H H A Z-methoxyphenyl CH,
1.845 CHs H H H 2-methyiphenyl CHs
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1.846 CH; H H H 3-methylphenyl CHs3
1.847 CH3 H H H 4-methylphenyl CH3
1.848 CH3 H H H 2-nitropheny! CH,
1.849 CH3 H H H 3-nitrophenyl CH,
1.850 CHs H H H 4-nitrophenyl CH,
1.851 CHs H H H 2-thiomethylphenyl CH3
1.852 CHs H H H 3-thiomethylphenyl CHs
1.853 CH3 H H H 4-thiomethylphenyl CH;
1.854 CHs H H H 2-trifluoromethoxyphenyl CHy
1.855 CH;3 H H H 3-trifluoromethoxyphenyl CH3
1.856 CHs H H H 4-trifluoromethoxyphenyl CHs>
1.857 CHs, H H H 2-trifluoromethylphenyl CHs
1.858 CHs H H H 3-trifluoromethyiphenyi CH;
1.859 CHa H H H 4-trifluoromethylphenyl CHs
1.860 CHj H H H 2,3-dichlorophenyl CHs
1.861 CHs H H H 2 4-dichlorophenyl CHs
1.862 CH; H H H 2,5-dichlorophenyl CHs
1.863 CHs H H H 2,6-dichlorophenyl CH;
1.864 CHj H H H 3, 4-dichlorophenyt CH;
1.865 CH: H H H 3,5-dichlorophenyl CH3
1.866 CHs H H H 2,3difluorophenyl CH,
1.867 CH; H H H 2,A-difluorophenyl CHs
| 1.868 CH; | H {H . H. 1 2,5-difluorophenyl  CHj,
1.869 CH; H H H 2 6-difluorophenyl CHs
1.870 CHs3 H H H 3,4-difluorophenyt CHs
1.871 CH3 H H H 3,5-difluoropheny! CHs
1.872 CH;s H H H 2,4,6-trifluorophenyl CHj
1.873 CHs H H H 2,4-dimethylphenyl CH3
1.874 CHy H H H 2,4 6-trimethylphenyl CH,
1.875 CHa H H H 3,4,5-trimethoxyphenyl CHs
1.876 CHa H H H 2-chloro-3-cyanophenyl CH3
1.877 CHa H H H 2-chloro-4-cyanophenyt CH;
1.878 CHy H H H 2-chloro-5-cyanophenylt CHs
1.879 CH;, H H H 2-chloro-5-cyanophenyl CH3
1.880 CHj3 H H H 3-chloro-2-cyanophenyl CH3
1.881 CH;3 H H H 3-chloro-4-cyanophenyl CH3
1.882 CH3 H H H 3-chioro-5-cyanophenyl CH3
1.883 CHs H H H 5-chloro-2-cyanophenyl CH;
1.884 CH3 H H H 4-chloro-2-cyanophenyt CH3
1 .4835 CHs; H H H 4-chloro-3-cyanophenyl CHa
1.888 CHs H H H 2-chloro-3-fluorophenyl Chts
1.887 CH3 H H H 2-chloro-4-fluorophenyl! CH;
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1.888 CH3 H H H 2-chioro-5-fluorophenyt CH;
1.889 CH3 H H H 2-chloro-6-fluorophenyl CH3
1.800 CH; H H H 3-chinro-2-fluorophenyl CH;
1.891 CH3 H H H 3-chloro-4-fluorophenyl CH,
1.892 CHs H H H 3-chloro-5-flunrophenyl CH:
1.893 CHj H H H 5-chioro-2-flunrophenyl CH:
1.894 CHs H H H 4-chlore-2-fluoropheny! CH3
1.895 CH, H H H 4-chlore-3-flueropheny! CHs
1.896 CHs H H H 2-chlore-3-methylphenyl CH;j
1897 | CH; | W A A 3-chioro+-methylphenyl | CHa
1.898 CH; H H H 2-chloro-5-methyiphenyl CHs
1.899 CHsy H H H 2-chlore-6-methyiphenyl CHs
1.900 CHs; H H H 3-chloro-2-methyiphenyl CHs
1.901 CH3 H H H 3-chloro-4-methylphenyl CHs
1.902 CH; H H H 3-chloro-5-methylphenyl CH;
1.903 CH3 H H H 5-chloro-2-methylphenyl CH3
1.904 CHs H H H 4-chlorg-2-methylphenyl CHs
1.905 CHs H H H 4-chloro-3-methylphenyl CH;
1.906 CHs H H H 2-cyano-3-fluorophenyl CHj3
1.907 CHs H H H 2-cyano-4-fluorophenyl CH;3;
1.908 CH3 H H H 2-cyano-5-fluorophenyt CHs
1.8909 CH3; H H H 2-cyano-6-fiuoraphenyl CHs,
11910 (CHy | H H 1H 1 3-cyano-2-fluorophenyl |. CHs
1.911 CH; H H H 3-cyano-4-fluorophenyl CH3
1.912 CH, H H H 3-cyano-5-flucrophenyl CH;
1.913 CHs H H H S-cyano-2-fluoropheny! CH3
1.914 CH, H H H 4-cyano-2-fluorophenyl CH;
1.915 CHs H H H 4-cyano-3-fluorophenyl CH;
1.916 CH» H H H 2-fluoro-3-methylpheny! CHs
1.917 CHs H H H 2-fluoro-4-methyiphenyl CHs
1.918 CH3 H H H 2-fluoro-S-methylphenyl CHs
1.919 CHs H H H 2-fluoro-6-methylphenyl CHs
1.920 CHa H H H 3-fluoro-2-methylphenyl CH3
1.921 CHjy H H H 3-fluoro-4-methylphenyl CH;
1.922 CHj H H H 3-fluoro-5-methylphenyl CH3
1.923 CH, H H H 5-fluoro-2-methyiphenyl CH;
1.924 CHy H H H 4-fluoro-2-methyiphenyl CH3
1.925 CH; H H H 4-fluoro-3-methyiphenyl CHs
1.926 CH; H H H pyridin-2-y! CH;
1.927 CH;3 H H H pyridin-3-yi CHs
1.928 CH3 H H H pyridin-4-yl CHs
1.929 CHs H H H 3-chloropyridin-2-yl CH3
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1.930 CHjy H H H 4-chloropyridin-2-yl CH;
1.931 CHs H H H S5-chioropyridin-2-yl CHs
1.932 CH3 H H H 6-chloropyridin-2-yl CH;
1.933 CH: H H H 2-chloropyridin-3-yl CH:
1.934 CHs H H H 4-chloropyridin-3-yl CH3
1.935 CHs H H H 5-chloropyridin-3-yl CHa
1.936 CHsy H H H 2-chloropyridin-4-yl CHs;
1.937 CHj H H H 3-chloropyridin-4-y! CHs
1.938 CH, H H H 2-chloropyridin-5-yl CH;3;
1938 | CHs | W H A T 3-cyanopyrdin2-y1 CHs
1.940 CH;s H H H 4-cyanopyridin-2-yl CH3
1.941 CH;s H H H §-cyanopyridin-2-yl CH3
1.942 CHsy H H H 6-cyanopyridin-2-yi CHs>
1.943 CH; H H H 2-cyanopyridin-3-yl CH:
1.944 CH; H H H 4-cyanopyridin-3-yl CH;
1.945 CHs; H H H §-cyanopyrnidin-3-yl CHs
1.946 CHs H H H 2-cyanopyridin-5-yl CHs
1.947 CHs H H H 3-fluoropyridin-2-yl CH,
1.948 CH3 H H H 4-fluoropyridin-2-yl CH;
1.949 CHs H H H 5-fluoropyridin-2-yl CHs
1.950 CHs H H H 6-fluoropyridin-2-yl CH»
1.951 CHs M H H 2-fluoropyridin-3-yl CHs
1952 | CH; | H H H | 4-fluoropyridin-3-yl | CH3
1.953 CH, H H H 5-fluoropyridin-3-yl CHs
1.954 CH: H H H 2-fluoropyridin-5-yl CH3
1.955 CH: H H H 3-nitropyridin-2-yl CHs
1.956 CH, H H H 4-nitropyridin-2-y| CH3
1.857 CHs H H H 5-nitropyridin-2-yl CHs
1.958 CH; H H H €-nitropyridin-2-yl CHs
1.959 CH;y H H H 2-nitropyridin-3-yl CH:
1.960 CHa H H H 4-nitropyridin-3-yl CHa
1.961 CHs H H H S-nitropyridin-3-y! CHa,
1.962 CH: H H H 2-nitropyridin-5-yl CHs
1.963 CHs H H H 3-trifluoromethylpyridin-2-yl | CHj
1.964 CH: H H H A-trifluoromethylpyridin-2-yl | CHs
1.965 CHs H H H S-trifluoromethylpyridin-2-yl | CH3
1.866 CHs H H H 6-trifluoromethylpyridin-2-yt | CHa
1.967 CHs H H H 2-trifluoromethylpyridin-3-yl | CHa
1.968 CHj H H H 4-trifluoromethylpyridin-3-yt | CHa
1.969 CHj H H H 5-trifluoromethylpyridin-3-yl | CHs
1.970 CH, H H H | 2-triftuoromethylpyridin-5-yl | CHs
1.971 CHy H H H 2 8-bis(trifluoromethyl)- CHs
pyridin-3-yl
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1.972 CH:3 H H H 2,6-bis(triflvoromethyl)- CHj
pyridin-4-yl

1.973 CH3 H H H 3,5-bis(trifluoromethyl)- CHs
pyridin-2-yl

1.974 CHs H H H 2-thienyl CH3

1.975 CHs; H H H 3-thienyl CHs

1.876 CHsz H H H 5-cyanothien-2-yl CH,

1.977 CH, H H H 2-furyl CHs

1.978 CHs H H H 3-furyl CHs

1978 | CH; | H H H T-methyl-1,2.3-tnazol4yl | CHy

1.980 CHs; H H H 2-methylithiopyrimidin-4-yl CHs

1.981 CH; H H H 5-methyl-2-methyl- CH;
thiopyrimidin-4-y!

1.982 CH; H H H pyrazin-2-yl CHgy

1.983 CHs H H H 3.6-dimethylpyrazin-2-yl CHs

1.984 CH: H H H 3-cyanopyrazin-2-yl CH3

1.985 CH3; H H H quinolin-2-yt CHj

1.986 CH: H H H 3-athylquinolin-2-yl CHs

1.987 CHa H H H benzyl CHs;

1.988 CH: H H H 4-fluorobenzyl CHs

1.989 CHa H H H 4-chlorabenzyl CH:

1.990 CH3 H H H 4-methylbenzyl ) CHs

IR TR _ A [ A [ 24dmetnyibenzy | CHy

1.992 CHj H H H 2,4 6-trimethylbenzyl CH;

1.993 CH;s H H H H CH20H

1.994 CH;s H H H H CH20CH3;

1.995 CH3 H H H H CH;0OCH2CH3

1.996 CH; H H H H CHO

1.997 CHs H H H H COCH;3;

1.998 CHs H H H H COzH

1.999 CHs H H H H CO2CH;

1.1000 CHs H H H H CO2CH:CH;

1.1001 CHs H H H H CONH,

1.1002 CHa H H H H CONHCH3;

1.1003 CHs H H H H CONHCH,CH3

1.1004 CH3 H H H H CON(CHa)2

1.1005 CHs H H H H CON-(CHzCH3)2

1.1006 CH3 H H H H CON{CH3)O-CH3

1.1007 CHs H H H H CH=NOH

1.1008 CHj H H H H CH=NOCH;

1.1009 CH; H H H H CH=NOCH,-CH;

1.1010 CH; H H H H C(CH3)=NOH

11011 | CH; H H H H " C(CH;)=NO-CH3
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1.1012 CH; H H H H CH2OC(D)NH-CH;3
1.1013 CHs H H H H CHzNH;
1.1014 CHs H H H H CHNHCHO
1.1015 CHs H H H H CHaNHC(0)-CHs
1.1016 CH3 H H H H CH2NHC(0)OCH;3
1.1017 CHa H H H H NHCO,CHj3
1.1018 CHsy H H H H NHCO2-C(CHs)s
1.1018 CHs H H H H CH(OH)CH3
1.1020 CH; H H H H CH(CH3)OCHj3
1.1021 CHs H - H H H CN
1.1022 CHs H H H H CH2SCH3
1.1023 CH3 H H H H CH2S(O)CH;
1.1024 CHs H H H H CH2S0:CH3
1.1025 CHs H H H H CHSCH.CH3
1.1026 CHa H H H H CH:S(0)CH;-CH3
1.1027 CHs H H H H CH,S0;CHy-CH;s
1.1028 CHs H H H H OCH3
1.1029 CH, H H H H OCH:CH3
1.1030 CH;3 H H H H CH(OCHa):
1.1031 CHs H H H H CH-(OCH,CHs)2
1.1032 CHs H H H H CH,CH;3
1.1033 CHs H H H H CH2CH.CH>
1.1034 CH; H H H H CH(CHs)2
71035 |CH, | H A A " TECHaps
1.1036 CHa, H H H H CH,CH(CH3)2
1.1037 CHs H H H H CH2C(CHa)s
1.1038 CHs H H H H CH,CN
1.1039 CH3 H H H H cyclopropy!
1.1040 CHs H H H H cyclobutyl
1.1041 CHj H H H H cyclopentyl
1.1042 CH, H H H H cyclohexyl
1.1043 CH;s H H H H CH;-cyclopropy!
1.1044 CHgs H H H H benzyl
1.1045 CH; H H H H CH.CF3
1.1046 CH3 CHs H H CH: CHa
1.1047 H H Ci Ci H H
1.1048 H H Cl Cl H CHa
1.1049 CHs H Cl Ci H CHs
1.1050 H H Br Br H H
1.1051 H H Br Br H CHs
1.1052 CHs H Br Br H CH3
1.1053 H H OH OH H H

N2
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1.1054 H H OH OH H CHs
1.1055 CHs H OH OH H CHs
1.1056 H H -0-C(CH3)2-O- H H
1.1057 H H -O-C(CH3)2-0O- - H CH,
1.1058 CH3 H -0-C(CHs)-O- H CH;
11058 | H R” and R® form unit =0 H H H
1.1060 H R and R® form unit =0 H H CH;
1.1061 CHs; R’ and R® form unit =0 H H H
1.1062 CH3 R’ and R® form unit =0 H H CHa
1.1063 H R" and R® form unit =NOCH3 H H H
1.1064 H R a2nd R® form unit =NOCH: H H CHa,
1.1065 | CHs R’ and R® form unit =NOCHjs H H H
1.1066 CH3 R” and R form unit =NOCH, H H CHa
1.1067 H R’ and R” form unit =NOCH2CH3 H H H
1.1068 H R” and R form unit =NOCHCH3 H H CH;,
11069 | CHs R’ and R® form unit =NOCH.CH» H H H
11070 | CHs R”and R" form unit =NOCHCH; | H H CH;
1.1071 H H H -0-(CHg)2-0- H
1.1072 H H H -0-(CHz)2-0- CH;
1.1073 CH; H H -0-(CHz)2-0- H
1.1074 CH; H H -0-(CH;)=-0- CHs
1.1075 H H H -0-(CH2)3-O- H
[T1o76 [H H TH - —.0-(CHz)3-0- [cHs
1.1077 CHs H H -0-(CH2)3-0- H
1.1078 CHs H H -0-(CHa2)3-0- CH,

Table 2 covers compounds of formula (A), wherein R' is ethyl, R? and R* are methyl, R®, R® and
R'? are hydrogen and R%, R7, R®, R®, R, and R"" are as defined in Table 1.

Table 3 covers compounds of formula (A), wherein R'and R* are ethyl, R? is methyl, R®, R® and
R are hydrogen and R®? R’, R®, R® R'?, and R'" are as defined in Table 1.

Table 4 covers compounds of formula (A), wherein R', R? and R*® are ethyl, R?, R® and R"? are
hydrogen and R®, R7, R®, R?, R'’, and R"! are as defined in Table 1.

Table 5 covers compounds of formula (A), wherein R' and R? are methyl, R®, R*, R® and R'? are
hydrogen and R®, R, R®, R®, R'®, and R'' are as defined in Table 1.
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Table 6 covers compounds of formula (A), wherein R' and R? are methyl, R* is methoxy, R®, R®
and R"™ are hydrogen and R®, R7, R®, R®, R'%, and R"! are as defined in Table 1.

Table 7 covers compounds of formula (A), wherein R' and R? are methyl, R* is chlorine, R®, R®
and R* are hydrogen and R®, R7, R®, R®, R', and R"" are as defined in Table 1.

Table 8 covers compounds of formula (A), wherein R' and R? are methyl, R* is bromine, RS R®
and R" are hydrogen and R%, R7, R, R?, R*, and R"" are as defined in Table 1.

Table 9 covers corﬁpounds of formula (A), wherein R' and R? are methyl, R* is iodine, R®, R® and
R'2 are hydrogen and R®, R7, R®, R?, R'’, and R"" are as defined in Table 1.

Table 10 covers compounds of formula (A), wherein R' and R? are methyl, R is ethynyl, R%, R®
and R' are hydrogen and R®, R”, R?, R?, R'’, and R"" are as defined in Table 1.

Table 11 covers compounds of formula (A), wherein R' and R? are methyl, R* is vinyl, R®, R® and
R'? are hydrogen and R®, R7, R®, R®, R"°, and R are as defined in Table 1.

Table 12 covers compounds of formula (A), wherein R is ethyl, R? is methyl, R®, R*, R® and R"?
are hydrogen and R®, R”, R®, R, R", and R'" are as defined in Table 1.

Table 13 covers compounds of formula (A), wherein R’ is ethyl, R? is methyl, R* is methoxy, R®,
R% and R'? are hydrogen and R®, R7, R®, R, R, and R"" are as defined in Table 1.

Table 14 covers compounds of formula (A), wherein R’ is ethyl, R? is methyl, R* is chlorine, R®,
R% and R* are hydrogen and R%, R7, R%, R®, R, and R" are as defined in Table 1.

Table 15 covers compounds of formula (A), wherein R’ is ethyl, R? is methyl, R* is bromine, R?,
R® and R* are hydrogen and R®, R7, R?, R?, R"®, and R"' are as defined in Table 1.

Table 16 covers compounds of formula (A), wherein R is ethyl, R? is methyl, R® is iodine, R?, R®
and R* are hydrogen and R®, R7, R®, R? R, and R"' are as defined in Table 1.

Table 17 covers compounds of formula (A), wherein R' is ethyl, R? is methyl, R is ethynyl, R® R®
and R are hydrogen and R®, R7, R®, R®, R", and R"" are as defined in Table 1.
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Table 18 covers compounds of formula (A), wherein R’ is ethyl, R is methyl, R* is vinyl, R?, R®
and R' are hydrogen and R®, R”, R®, R®, R'?, and R"" are as defined in Table 1.

Table 19 covers compounds of formula (A), wherein R’ is ethynyl, R? is methyl, R®, R®, R® and
R'? are hydrogen and R®, R7, R%, R®, R", and R"' are as defined in Table 1.

Table 20 covers compounds of formula (A}, wherein R' is ethynyl, R? is methyl, R* is methoxy,
R? R® and R" are hydrogen and R®, R7, R®, R%, R"®, and R"" are as defined in Table 1.

Table 21 covers compounds of formula (A), wherein R’ is ethynyl, R? is methyl, R* is chlorine, R?,
R® and R'? are hydrogen and R®, R?, R®, R®, R'’, and R"" ar= as defined in Table 1.

Table 22 covers compounds of formula (A), wherein R’ is ethynyl, R? is methyl, R* is bromine,
R3 R®and R' are hydrogen and R®, R7, R®, R?, R", and R"' are as defined in Table 1.

Table 23 covers compounds of formula (A), wherein R' is ethynyl, R? is methyl, R* is iodine, R,
R® and R' are hydrogen and R%, R7, R®, R, R'®, and R"! are as defined in Table 1.

Table 24 covers compounds of formula (A), wherein R’ and R* are ethynyl, R? is methyl, R®, R®
and R'2 are hydrogen and R®, R7, R®, R%, R'%, and R are as defined in Table 1.

Table 25 covers compounds of formula (A), wherein R' is vinyl, R? is methyl, R®, R*, R® and R"?
are hydrogen and R®, R7, R®, R¥, R"®, and R"" are as defined in Table 1.

Table 26 covers compounds of formuta (A), wherein R is vinyl, R? is methyl, R* is methoxy, R?,
R® and R'2 are hydrogen and R®, R7, R® R%, R, and R" are as defined in Table 1.

Table 27 covers compounds of formula (A), wherein R' is vinyl, R? is methyl, R® is chlorine, R®,
R® and R' are hydrogen and R®, R7, R®, R?, R"®, and R" are as defined in Table 1.

)
Table 28 covers compounds of formula (A), wherein R' is vinyl, R? is methyl, R* is bromine, R?,
R" and R are hydrogen and R®, R7, R®, R?, R"’, and R are as defined in Table 1.

Table 29 covers compounds of formula (A), wherein R' is vinyl, R? is methyl, R® is iodine, R®, R®
and R™ are hydrogen and R®, R7, R*, R? R", and R"' are as defined in Table 1.
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Table 30 covers compounds of formula (A), wherein R' and R* are vinyl, R? is methyl, R%, R® and
R' are hydrogen and R®, R”, R®, R%, R'®, and R are as defined in Table 1.

Table 31 covers compounds of formula (A), wherein R is methyl, R%, R® R* R®and R'?are
hydrogen and R®, R”, R%, R?, R'%, and R"" are as defined in Table 1.

Table 32 covers compounds of formula (A), wherein R'is methyl, R? is methoxy, R3 R* RS and
R are hydrogen and R%, R7, R* R® R, and R"' are as defined in Table 1.

Table 33 covers compounds of formula (A), wherein R is methyl, R? is trifluoromethyl, R®, R*, R®
and R'? are hydrogen and R®, R”, R®, R?, R"®, and R"" are as defined in Table 1.

Table 34 covers compounds of formula (A), wherein R is methyl, R? is ethyl, R?, R*, R® and R"
are hydrogen and R%, R, R®, R®, R", and R"" are as defined in Table 1.

Table 35 covers compounds of formula (A), wherein R' is methyl, R? is ethynyl, R®, R*, R® and
R are hydrogen and R%, R?, R®, R%, R, and R"" are as defined in Table 1.

Table 36 covers compounds of formula (A), wherein R' is methyl, R? is vinyl, R®, R*, R® and R"
are hydrogen and R®, R”, R®, R*, R"’, and R"" are as defined in Table 1.

Table 37 covers compounds of formula (A), wherein R is methyl, R? is chlorine, R®, R*, R® and
R™ are hydrogen and R®, R7, R®, R®, R"%, and R'" are as defined in Table 1.

Table 38 covers compounds of formula (A), wherein R’ is methyl, R? is bromine, R®, R*, R® and
R* are hydrogen and R%, R7, R®, R%, R'®, and R'" are as defined in Table 1.

Table 39 covers compounds of formula (A), wherein R' is methyl, R? is iodine, R®, R*, R® and R™
are hydrogen and R®, R7, R®, R®, R, and R"! are as defined in Table 1.

Table 40 covers compounds of formula (A), wherein R' is ethyl, R? R?, R*, R* and R"? are
hydrogen and R®, R”, R?, R%, R"°, and R"" are as defined in Table 1.

Table 41 covers compounds of formula (A), wherein R' is ethyl, R? is methoxy, R®, R*, R®and R"
are hydrogen and R®, R”, R, R¥ R'®, and R are as defined in Table 1.
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Table 42 covars compounds of formula (A), wherein R' is ethyl, R? is trifluoromethyl, R®, RY, R® |
and R™ are hydrogen and R®, R”, R®, R®, R'®, and R"" are as defined in Table 1.

Table 43 covers compounds of formula (A), wherein R' is ethyl, R? is methyl, R®, R*, R® and R"
are hydrogen and R®, R7, R®, R?, R™®, and R"" are as defined in Table 1.

Table 44 covers compounds of formula (A), wherein R is ethyl, R? is ethynyl, R®, R*, R® and R"
are hydrogen and R%, R”, R®, R%, R"", and R"" are as defined in Table 1.

Table 45 covers compounds of formula (A), wherein R is ethyl, R? is vinyl, R®, R*, R® and R'? are
hydrogen and R®, R7, R®, R®, R, and R"" are as defined in Table 1.

Table 46 covers compounds of formula (A), wherein R' is ethyl, R?is chlorine, R®, R%, R® and R"
are hydrogen and R®, R7, R®, R®, R"®, and R"' are as defined in Table 1.

Table 47 covers compounds of formula (A), wherein R' is ethyl, R? is bromine, R?, R, R® and R"
are hydrogen and R®, R”, R*, R%, R'®, and R" are as defined in Table 1.

Table 48 covers compounds of formula (A), wherein R' is ethyl, R? is iodine, R%, R*, R® and R'?
are hydrogen and R%, R’, R®, R%, R"?, and R" are as defined in Table 1.

Table 49 covers compounds of formula (A), wherein R' and R* are methyl, R? is chlorine, R®, R®
and R"? are hydrogen and R®, R, R®, R%, R"”, and R"" are as defined in Table 1.

Table 50 covers compounds of formula (A), wherein R' and R* are methyl, R? is bromine, R%, R®
and R are hydrogen and R?, R, R®, R®, R'®, and R"" are as defined in Table 1.

Table 51 covers compounds of formula (A), wherein R' and R* are methyl, R? is iodine, R®, R®
and R"? are hydrogen and R®, R7, R®, R®, R*®, and R"" are as defined in Table 1.

Table 52 covers compounds of formula (A), wherein R'is methyl, RZis chlorine, R?is hydrogen,
R* s ethyl, R® and R are hydrogen and R®, R’, R®, R®, R"®, and R" are as definad in Table 1.

Table 53 covers compounds of formula (A), wherein R" is methyl, R? is bromine, R®is hydrogen,
R*is ethyl, R® and R are hydrogen and R%, R’, R%, R®, R*", and R"" are as defined in Table 1.
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Table 54 covers compounds of formula (A), wherein R'is methyl, R?is iodine, RYis hydrogen, R*
is ethyl, R® and R'? are hydrogen and R%, R”, R, R, R"’, and R"" are as defined in Table 1.

Table 55 covers compounds of formula (A), wherein R' and R* are ethyl, R? is chlorine, R®, R®
and R* are hydrogen and R®, R”, R®, R*, R'%, and R"" are as defined in Table 1.

Table 56 covers compounds of formula (A), wherein R' and R* are ethyl, R? is bromine, R®, R®
and R"™ are hydrogen and R®?, R7, R®, R®, R'®, and R"' are as defined in Table 1.

Table 57 covers compounds of formula (A), wherein R’ and R* are ethyl, R? is iodine, R® R®and
R" are hydrogen and R®, R, R®, R®, R™, and R"' are as defined in Table 1.

Table 58 covers compounds of formula (A), wherein R' is methyl, R?is chlorine, R*is hydrogen,
R is methoxy, R and R"? are hydrogen and R%, R7, R%, R®, R'®, and R"" are as defined in Table
1.

Table 59 covers compounds of formula (A), wherein R’ is methyl, R? is bromine, R%is hydrogen,
R is methoxy, R® and R are hydrogen and R®, R”, R*, R®, R"’, and R"" are as defined in Table
1.

‘Table 60 covers compounds of formula (A), wherein R' is ethyl, R? is chlorine, R%is hydrogen, R*

is methoxy, R® and R™ are hydrogen and R®, R7, R%, R®, R"®, and R"" are as defined in Table 1.

Table 61 covers compounds of formula (A), wherein R is ethyl, R? is bromine, R®is hydrogen, R*
is methoxy, R® and R™ are hydrogen and R®, R’, R®, R®, R", and R"' are as defined in Table 1.

Table 62 covers compounds of formula (A), wherein R' and R* are methyl, R? is methoxy, R®, R®
and R™ are hydrogen and R®, R, R®, R?, R", and R"" are as defined in Table 1.

Table 63 covers compounds of formula (A), wherein R' is methyl, R? is methoxy, R* is hydrogen,
R*is ethyl, R® and R"® are hydrogen and R®, R, R®, R®, R™, and k" are as defined in Table 1.

Table 64 covers compounds of formula (A), wherein R’ and R* are ethyl, R? is methoxy, R%, R®
and R*? are hydrogen and R®, R”, R®, R®, R", and R"" are as defined in Table 1.
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Table 65 covers compounds of formula (A), wherein R', R?, R® and R* are methy!, R® and R* are
hydrogen and R®, R7, R®, R®, R, and R"" are as defined in Table 1.

Table 66 covers compounds of formula (A), wherein R'is difluoromethoxy, R? and R* are methyl,
R® R®and R are hydrogen and R®, R’, R®, R, R, and R"" are as defined in Table 1.

Table 67 covers compounds of formula (A), wherein R' is difluoromethoxy, R? is methyl, R* is
ethyl, R®, R® and R" are hydrogen and R®, R, R”, R%, R"’, and R"" are as defined in Table 1.

Table 68 covers compounds of formula (A), wherein R'is trifluoromethoxy, R? and R* are methyl,
R?, R® and R'2 are hydrogen and R®, R”, R®, R%, R", and R"' are as defined in Table 1.

Table 67 covers compounds of formula (A), wherein R' is trifluoromethoxy, R? is methyl, R* is
ethyl, R%, R® and R' are hydrogen and R®, R”, R®, R, R*, and R"" are as defined in Table 1.

Table 70 covers compounds of formula (A), wherein.R' is cyclopropyl, R? and R* are methyl, R,
R® and R'? are hydrogen and R®, R7, R®, RY, R'’, and R"" are as defined in Table 1.

Table 71 covers compounds of formula (A), wherein R'is cyclopropy!, R? is methyl, R* is ethyl,
R®, R®and R' are hydrogen and R®, R7, R®, R®, R', and R"" are as defined in Table 1.

Table 72 covers compounds of formula (A), wherein R’ and R? are methyl, R®, R® and R are
hydrogen, R* is cyclopropyl and R®, R7, R®, R®, R", and R"* are as defined in Table 1.

Table 73 covers compounds of formula (A), wherein R' and R? are ethyl, R?, R¥ and R'? are
hydrogen, R" is cyclopropyl and R%, R7, R®, R, R', and R"" are as defined in Table 1.

Table 74 covers compounds of formula (AH)

O N
R" OR

S
Rs R e} R4 R3
wherein R', R? and R* are methyl, R®, R® and R'? are hydrogen and R®, R®, R®, and R"" are as
defined in Table 74.
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RB RB R9 RH
74.001 H H H H
74.002 H H H CH;
74.003 H H H CH,OH
74.004 H H H CH;OCH;
74.005 H H H CH>OCH:CHs
74.006 H H H CH,0CH,0CH;
74.007 H H H CH;0CH;0CH,CH,
, [74.007 H H H CH>OCH.CO:zCHs
G 74.008 H H H CH,0CH:CO2CH,CHa
74.009 H H H CH,OCH;CN
74.010 H H H CH(OH)CHs
74.011 H H H CH(CH;)OCH;
74.012 H H H CH(CH3)OCH,CH,
74.013 H H H CHO
74.014 H H H COCH,
74.015 H H H CH,COCHs
74.016 H H H CH,CH,COCH;
74.017 H H H COH
74.018 H H H CO,CH;
74.010 H H H COzCHzCHs
74.020 H H H CH;CO2CH;z
73021 H H H 1" CH:CO2CHCHy -
74.022 H H H CH2CH2COCH;
- 74.023 H H H CH:CH2CO2CH-CH3
- 74.024 H H H CONH,
74.025 H H H CONHCH;
74.026 H H H CONHCH;CH;
74.027 H H H CON(CH;3):
74.028 H H H CON(CH:CHz)2
74.029 H H H CON(CH3)OCH,
74.030 H H H CH=NOH
74.031 H H H CH=NOCH3
74.032 H H H CH=NOCH,CH,
74.033 H H H C(CH3)=NOH
74.034 H H H C(CH2)=NOCH;
74.035 H H H CH;OC(O)CH;
74.036 R H H CH,OC(O)CH:CHs
74.037 H H H CH;OC(O)CH(CH:)2
74.038 H H H CH:OC(O)C(CHz)s
74.039 H H H CH,OC(O)NHCH;
74.040 H H H CH,OC(O)NHCH CH;




t')\

WO 2009/019005 PCT/EP2008/006467
-144 -

RG RG Rs R11
74.041 H H H CH20C(O)NHCH2CH2CH3
74.042 H H H CH2OC({O)NHC(CH3)3
74.043 H H H CHaoNH;
74.044 H H H CHaNHCHO
74.045 H H H CHaNHC(O)CH3
74.046 H H H CH2NHC(O)OCH3
74.047 H H H NHCO2CH;
74.048 H H H NHCQ2C(CHa)a
74,049 H H H CN
74.050 H H H CH,SCH3
74.051 H H H CH2SCH)CHs
74.052 H H H CH2SCH:CH-CH;3
74.053 H H H CH,SCH(CHa)2
74.054 H H H CH2S(O)CH;
74.055 H H H CH,S0.CH;
74.056 H H H CH2SCH2CH,
74.057 H H H CH>S(0)CH2CHs
74.058 H H H CH2:50:CH2CH3
74.059 H H H OCH3
74.060 H H H OCH:CH3
74.061 H H H CH(OCH3)2
74.062 H H H CH(OCH:CHs):z
74.063 H H ' H i | 1.3-dioxolan-2-yi

[7a0es H H A T.3dioran-21

74.065 H H H 5.5-dimethyl-1,3-dioxan-2-yl
74.066 H H H CH:CH;3
74.067 H H H n-propy!
74.068 H H H isopropyl
74.069 H H H n-butyl
74.070 H H H isobutyl
74.071 H H H sec-butyl
74.072 H H H tert-butyl
74.073 H H H n-pentyl
74.074 H H H neopentyl
74.075 H H H n-hexyl
74.076 H H H n-heptyl
74.077 H H H CH.CN
74.078 H H H cyclopropy!
74.079 H H H cyclobutyl
74.080 H H H cyclopentyl
74.081 H H H cyclohexyl
74.082 H H H CHz-cyclopropyl

)50
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74.083 H H H benzyl
| 74.084 H H H CH:CF3
74.085 H H H CH:F
74.086 H H H CHF,
74.087 H H H CF3
74.088 H H CH; H
74.089 H H CH>CH;s H
74.090 H H n-propyl H
74.091 H H isopropyt H
74.092 H H n-butyl H
74.093 H H isobutyt H
74.094 H H sec-butyl H
74.095 H H tert-butyl H
74.096 H H vinyl H
74.097 H H ethynyl H
74.098 H H trimethytsilylethyny! H
74.099 H H CH20H H
74.100 H H CH,OCH; H
74,101 H H CH;OCH,CHj H
74.102 H H CH,OCH-OCH3 H
74.103 H H CH;OCH;OCH2CHs H
74.104 H H CH2OCH:CHOCH: H
74.105 H H CHO H
74106 | H ~Tn Tcochs ™
74.107 H H COH H
74.108 H H | CO.CHs H
74.109 H H CO,CH2CH3 H
74.110 H H CONH; H
74111 H H CONHCH, H
74112 H H CONHCH:CH> H
74113 H H CON(CHs)2 H
74.114 H H CON(CH2-CHa)a H
74.115 H H CON(CH3)OCH; H
74.116 H H CH=NOH H
74.117 H H CH=N-OCHs H
74.118 H H CH=N-OCH:CH> H
74.119 H H C(CH3s)=N-OH H
74,120 H H C(CH3)=N-OCH3 H
74.121 H H CH20C(0)-NHCH» H
74122 H H CH2NH:2 H
74123 H H CH2NHCHO H
74104 H H CH:NHC(O)CH, H

)T
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74.125 H H CHoNHC(O)YOCH; H
74.126 H H CH(OH)CH3 H
74.127 H H CH(CH3)OCHa H
74.128 H H CN H
74.129 H H CH,;SCH3 H
74.130 H H CH,S(O)CH;3 H
74131 H H CH2S02CHs H
74.132 H H CH2SCH2CH3 H
74.133 H H CH,S(0)CH,CH3 H
- 74.134 H H CH:S02CH2CH3 H
~r’

74.135 H H OCH; H
74.136 H H OCH,CH3 H
74.137 H H CH(OCH3)2 H
74138 | H H CH(OCH,CHa), H
74.139 H H cyclopropyl H
74.140 H H cyciobutyl H
74141 { H H cyclopentyl H
74.142 H H cyciohexyi H
74.143 H H F H
74.144 H H Cl H
74.145 H H Br H
74146 H H I H

74.147 H H phenyl ‘ H R ) _
74148 | W I T 2-acetyiphenyi A
74.149 H H 3-acetylphenyl H
NP 74.150 H H 4-acatylphenyl H
74.151 H H 2-chlorophenyl H
74.152 H H 3-chlorophenyl H
74.153 H H 4-chlorophenyl H
74.154 H H 2-cyanophenyl H
74.155 H H 3-cyanophenyl H
74.156 H H 4-cyanophenyl H
74.157 H H 2-fluorophenyl H
74.158 H H 3-fluorophenyl H
74.159 H H 4-fluorophenyl H
74.160 H H 2-methoxyphenyl H
74.161 H H 3-methoxyphenyl H
74.162 H H 4-methoxypheny! H
74.163 H H 2-methylphenyl H
74.164 H H 3-methylphenyl H
74.165 H H 4-methyiphenyl H
74.166 H H 2-nitrophenyt H
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74.167 H H 3-nitrophenyl H
74.168 H H 4-nitrophenyl H
74.169 H H 2-thiomethylphenyl H
74170 H H 3-thiomethylphenyl H
74.171 H H 4-thiomethylphenyl H
74172 H H 2-triftuoromethoxyphenyl H
74.173 H H 3-trifluoromethoxyphenyl H
74.174 H H 4-trifluvoromethoxyphenyl H
74.175 H H 2-trifluoromethylphenyl H
74.176 H H 3-trifluoromethyipheny! H
74.177 H H 4-trifluoromethylphenyl H
74178 H H 2,3-dichlorophenyl H
74.179 H H 2,4-dichloropheny! H
74.180 H H 2,5-dichlorophenyl H
74.181 H H 2 6-dichlorophenyl H
74.182 H H 3,4-dichiorophenyl H
74.183 H H 3,5-dichlorophenyl H
74.184 H H 2,3-difluorophenyl H
74.185 H H 2 4-difluorophenyl H
74.186 H H 2, 5difluoropheny! H
74.187 H H 2 6-difluorophenyt H
74.188 H H 3.4difluorophenyl H
74.189 H H 3,5-difluorophenyl H
74190 | H 2.4 5-trfiuorophenyl ™
74.191 H H 2 4-dimethylphenyl H
74.192 H H 2.4,6-trimethylphenyt H
74.193 H H 3,4,5-trimethoxypheny! H
74.194 H H 2-chloro-3-cyanophenyi H
74.195 H H 2-chloro-4-cyanophenyl H
74.196 H H 2-chloro-5-cyanophenyl h
74.197 H H 2-chloro-6-cyanophenyl H
74.198 H H 3-chloro-2-cyanophenyl H
74.199 H H 3-chioro-4-cyanophenyl H
74.200 H H | 3-chloro-5-cyanophenyt H
74.201 H H 5-chioro-2-cyanophenyl H
74.202 H H 4-chioro-2-cyanophenyl H
74.203 H H 4-chloro-3-cyanophenyl H
74.204 H H 2-chloro-3-fluorophenyl H
74.205 H H 2-chioro-4-fluoropheny! H
74.206 H H 2-chloro-5-fluoropheny! H
74.207 H H 2-chlore-6-fluorophenyl H
74.208 H H 3-chioro-2-fluoropheny! H
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74.209 H H 3-chloro-4-fluorophenyl H
74.210 H H 3-chioro-5-fluorophenyi H
74.211 H H 5-chioro-2-fluorophenyl H
74.212 H H 4-chloro-2-fluorophenyl H
74.213 H H 4-chloro-3-fluorophenyl H
74.214 H H 2-chiorc-3-methylphenyl H
74.215 H H 2-chloro-4-methylphenyl H
74.216 H H 2-chloro-5-methylphenyl H
74.217 H H 2-chloro-6-methyiphenyl H
' 74.218 H H 3-chioro-2-methylphenyl H
74.219 H H 3-chloro-4-methylphenyl H
74.220 H ] 3-chloro-5-methylphenyl H
74.221 H H 5-chloro-2-methylphenyl H
74.222 H H 4-chloro-2-methylphenyl H
74.223 H H 4-chloro-3-methyiphenyl H
74.224 H H 2-cyano-3-fluorophenyl H
74.225 H H 2-cyano-4-fluorophenyl H
74.226 H H 2-cyano-5-fluorophenyl H
74.227 H H 2-cyano-6-fluorophenyl H
74.228 H H 3-cyano-2-flucrophenyl H
74.229 H H 3-cyano-4-fluorophenyl H
74.230 H H 3-cyano-5-fluorophenyl H
7421 H H §-cyano-2-fluorophenyl H -
74.232 H H 4-cyano-2-fluorophenyl H
74.233 H H 4-cyano-3-fluorophenyl H
74.234 H H 2-fluoro-3-methyiphenyl H
74.235 H H 2-fluoro-4-methylphenyl H
74.236 H H 2-fluoro-5-methyiphenyl H
74.237 H H 2-fluoro-6-methyiphenyl H
74.238 H H 3-fluoro-2-methylphenyl H
74.239 H H 3-fluoro-4-methyiphenyl H
74.240 H H 3-fluoro-5-methylphenyl H
74.241 H H 5-flucro-2-methylphenyl H
74.242 H H 4-fluoro-2-methyiphenyl H
74.243 H H 4-fluoro-3-methylphenyl H
74.244 H H pyridin-2-y! H
74.245 H H pyridin-3-yl 1H
74.246 H H pyridin-4-y! H
74.247 H H 3-chloropyridin-2-yi H
74.248 H H 4-chloropyridin-2-yl H
74.249 H H &-chloropyridin-2-yl H
74.250 H H 6-chloropyridin-2-yl H




WO 2009/019005 PCT/EP2008/006467
- 149 -
R® R® R® R"
74.251 H H 2-chloropyridin-3-yl H
74.252 H H 4-chloropyridin-3-yl H
74.253 H H S-chioropyridin-3-yl H
74.254 H H 2-chloropyridin-4-yl H
74.255 H H 3-chioropyridin-4-yl H
74.256 H H 2-chloropyridin-5-yl H
74.257 H H 3-cyanopyridin-2-yl H
74.258 H H 4-cyanopyridin-2-yl H
74.259 H H 5-cyanopyridin-2-yl H
74.260 H H 6-cyanopyridin-2-yl H
74.261 H H 2-cyanopyridin-3-yl H
74.262 H H 4-cyanopyndin-3-yl H
74.263 H H S-cyanopyridin-3-yl H
74.264 H H 2-cyanopyridin-5-yl H
74.265 H H 3I-fluoropyridin-2-yl H
74.266 H H 4-fluoropyridin-2-yl H
74.267 H H 5-fluoropyridin-2-yl H
74.268 H H 6-fluoropyridin-2-yi H
74.269 H H 2-fluoropyridin-3-yl H
74.270 H H 4-fluoropyridin-3-yl H
74.271 H H 5-fluoropyridin-3-y! H
74.272 H H 2-fluoropyridin-5-y! H
74.273 H H '3-nitropyridin-2-y| |H
[7Faza W 1™ T a-nitropyridin-2-y1 A
74.275 H H S-nitropyridin-2-yl H
74.276 H H 6-nitropyridin-2-y! H
74277 H H 2-nitropyridin-3-yl H
74.278 H H 4-nitropyridin-3-yl H
74.279 H H 5-nitropyridin-3-yl H
74.280 H H 2-nitropyridin-5-yl H
74.281 H H 3-trifluvoromethylpyridin-2-yl H
74.282 H H A-trifluoromethylpyridin-2-yl H
74.283 H H S5-trifluoromethylpyridin-2-yl H
74.284 H H 6-trifluoromethylpyridin-2-yl H
74.285 H H 2-trifluoromethylpyridin-3-y! H
74.286 H H 4-trifluoromethylpyridin-3-yl H
74.287 H H 5-trilluoromethylpyridin-3-yl H
74,288 H H 2-triffvoromethylpyridin-5-y! H
74.289 H H 2,6-bis(trifluoromethyl)pyridin-3-y! H
74.290 H H 2 6-bis(trifluoromethyl)pyridin-4-yl H
74.291 H H 3.5-bis(trifluoromethyl)pyridin-2-yl H
74.292 H H 2-thienyl H
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74.293 H H 3-thieny! H
74.294 H H 5-cyanothien-2-yl H
74.295 H H 2-furyl H
74.296 H H 3-furyl H
74.297 H H 1-methyl-1,2,3-triazcl-4-yl H
74.298 H H 2-methylthiopyrimidin-4-yl H
74.299 H H S-methyl-2-methyithiopyrimidin-4-yl H
74.300 H H pyrazin-2-yl H
74.301 H H 3,6-dimethylpyrazin-2-yi H
74302 | H H 3-cyanopyrazin-2-yl A
74.303 H H quinolin-2-yl H
74.304 H H 3-ethylquinolin-2-yl H
74.305 H H benzyl H
74.306 H H 4-fluorobenzyl H
74.307 H H 4-chlorobenzy! H
74.308 H H 4-methylbenzyl H
74.309 H H 2,4-dimethylbenzy! H
74.310 H H 2 4 6-trimethylbenzyi H
74.311 H H CH3 CH;
74.312 H H CH,CH3 CHs
74.313 H H n-propyl CH;s
74.314 H H isopropy! CHs,
174316 1 H H | n-buty! } CHa
74.316 H H isobutyl CHs
74.317 H H sec-butyl CH3
74.318 H H tort-butyl CHs
74.319 H H vinyl CHs
74.320 H H ethynyl CH3
74.321 H H trimethylsilylethynyl CHs
74.322 H H CH;OH CH3
74.323 H H CH20CH: CH;,
74.324 H H CH:OCH,CH;3 CH;
74.325 H H CH:OCH:0OCH3s CHs
74.326 H H CH2OCH20CH:CH3 CH,
74.327 H H CHyOCH2CH20CH4 CHa
74.328 H H CHO CHs
74.329 H H COCH, CHs
74.330 H H CO-H CH3;
74.331 H H CO.CH3 CH3
74.332 H H CO2CH:CH3 CH;
74.333 H H CONH; CHs
74.334 H H CONHCH: CH;
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74.335 H H CONHCH:CH: CHa
74.336 H H CON(CHs)2 CHs
74.337 H H CON(CH2-CHs)2 CHs
74.338 H H CON(CH3)OCH; CHs
74.339 H H CH=NOH CHs
74.340 H H CH=N-OCH3 CHs
74.341 H H CH=N-OCHCH> CH,
74.342 H H C(CH2)=N-OH CHjs
74.343 H H C(CH3)=N-OCH; CHj
74.344 H H CH20OC(O)-NHCH:> CH3
74.345 H H CH:NH, CH;
74.346 H H CH2NHCHO CHa
74.347 H H CHaNHC(O)CH: CHa
74.348 H H CH:zNHC(O)OCH3 CHs3
74.349 H H CH(OH)CH3 CHs
74.350 H H CH(CH3)OCH; CHs
74.351 1H H CN CHs
74.352 H H CH:SCH: CH;
74.353 H H CH,S(0)CH; CHa
74.354 H H CH>S0,CH; CH,
74.355 H H CH;SCH:CH;3 CH;
74.356 H H CH3S(0)CHCH; CH;
74357 . | H . | H CH2SO02CH2CH3 | CHs
74.358 H H OCH;3 CH,
74.359 H H OCH>CH; CH;
74.360 H H CH(OCHy)2 CHs
74.361 H H CH(OCHCHz). CHs
74,362 H H cyclopropy! CH,
74.363 H H cyclobutyl CHs
74.364 H H cyclopenty! CH3;
74.365 H H cyclohexyl CHs
74.366 IH H F CHs
74.367 H H o] CHs
74.368 H H Br CHs3
74.369 H H [ CH;
74.370 H H phenyl CHs
74.371 H H 2-acetylphenyl CHs
74.372 H H 3-acetyiphenyl CH;
74.373 H H 4-acetylphenyl CHs
74.374 H H 2-chlorophenyl CHj
74.375 H H 3-chlorophenyl! CH;3
74.376 H H 4-chlorophenyi CHs
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74.377 H H 2-cyanophenyl CHs
74.378 H H 3-cyanopheny! ’ CH;
74.379 H H 4-cyanopheny! CH3;
74.380 H H 2-fluorophenyl CH3
74.381 H H 3-fluorophenyl CH3
74.382 H H 4-fluorophenyl CHs,
74.383 H H 2-methoxypheny! CHs
74.384 H H 3-methoxyphenyl CH;s
74.385 H H 4-methoxyphenyl CHa
74.386 H H 2-methylphenyl ) CHa
74387 | H H Imethylphenyl CHa
74.368 H H Z-methyiphenyl | CHs
74389 | W A 2-nitrophenyl ‘ CHs
74.390 H H 3-nitrophenyl . CH;
74.391 H H 4-nitrophenyl ‘ CHs
74.392 H H 2-thiomethylphenyl CH3
74.393 H H 3-thiomethylpheny! CHs;
74.394 H H 4-thiomethylphenyl CHs
74.395 H H 2-trifluoromethoxyphenyl CHa
74.396 H H 3-trifluoromethoxyphenyl CH:
74.397 H H 4-triﬂuoromethoxyphepyl CHs
74.398 H H 2-trifluoromethylphenyt CHs
74.399 H H 3—tﬁnuoron1ethylphengl CHj
1 74.400 H H 4-trifluoromethylphenyl T CH;
74.401 H H 2,3-dichlorophenyl CHs
74.402 H H 2.4-dichlorophenyl CH,
74.403 H H 2,5-dichlorophenyl | CH,
74.404 H H 2 A-dichlorophenyl CH,
74.405 H H 3.4-dichlorophenyl - CH;
74.406 H H 3,5-dichlorophenyl CHa
74.407 H H 2,3difluoropheny! CHj
74.408 H H 2 4-difluorophenyl CH;
74.409 H H 2 5-difluorophenyl CH3
74.410 H H 2,6-difluorophenyl CHs
74.411 H H 3,4-difluorophenyl CHs
74.412 H H 3.5.difluorophenyl CHs
74.413 H H 2,4,6-trifluorophenyl CHa
74.414 H H 2 4-dimethylphenyl CH;s
73415 | H H 3.4,6-nmethyiphenyl CHs
74.416 H H 3,4,5-trimethoxyphenyl CH;
74.417 H H 2-chloro-3-cyanophenyl CH;
74.418 H H 2-chloro-4-cyanopheny) CHs,
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74.419 H H 2-chloro-5-cyanophenyl CH3
74.420 H H 2-chloro-6-cyanophenyl CHs
74.421 H H T chioro-2-cyanophenyl CHo
74.422 H H 3-chloro-4-cyanophenyl CHs
74.423 H H 3-chloro-5-cyanophenyl CH;
74.424 H H S-chloro-2-cyanophenyl CH;
74.425 H H 4-chlorg-2-cyanophenyl CHj
74,426 H H 4-chlorc-3-cyano-phenyl CHiy
74427 H H 2-chloro-3-fluorophenyt CH3
74.428 H H 2-chloro-4-flucrophenyl CHs
74.429 H H 2-chloro-5-fluoro-phenyl CHs
74.430 H H 2-chloro-6-flucrophenyl CHs
74.431 H H 3-chloro-2-fluorophenyl CHs
74.432 H H 3-chloro-4-ﬂuorophepyl CHs
74.433 H H 3-chloro-5-fluorophenyl CH;
74.434 H H 5-chioro-2-fluorophenyl CH;
74435 | A A Z-chioro-3-fluoropheny] CHs
74.436 H H 4-chloro-3-ﬂuorophe;1yl CH,
74.437 H H 2-chloro-3-methylpheny! CH;
74.438 H H 2-chloro-4-methyl phenyl CH;
74.433 H H 2-chloro-5-methyliphenyl CHa
74.440 H H 2-chloro-6-methylphenyl CH;
74.441 H H | 3-ch!oro-2-methylphc—l:nyl { CHs
74.442 H H 3-chloro-4-methylphenyl CHs
74.443 H H 3-chlore-5-methylphenyl CHs
74.444 H H §-chloro-2-methylphenyt CH3
74.345 H H 4-ch|oro-2-methylphényl CH3
74.446 H H 4-chloro-3-methy! phenyl CHs
74.447 H H 2-cyano-3-fluorophenyl CHy
74.448 H H 2-cyano-4-ﬂuoropheﬁyl CH3
74.449 H H 2-cyano-5-fluorophenyl CHs;
74.450 H H 2-cyanc-6-fluorophenyl CH3
74.451 H H 3-cyano-2-fluorophenyl CHs
74.452 H H 3-cyano-4-fluorophenyl CHs
74.453 H H 3-cyano-5-fluorophenyl CH3
74.454 H H 5-cyano-2-fluorophenyl CHs
74.455 H H 4-cyano-2-fluorophenyl CH;
74.456 H H 4-cyano-3-fluorophenyt CH3
74.457 H H 2-fluoro-3-methylphenyl CHj;
74.458 H H 2-fluoro-4-methylphenyi CH;
74.459 H H 2-fiuorc-5-methylphenyl CH3
74.460 H H 2-fluoro-6-methylphenyl CHs
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74.461 H H 3-fluoro-2-methyiphenyl CHs
74.462 H H 3—ﬂuoro-4-methylphényl CHs
74463 | H H I-fiuoro-5-methylphenyl CHs
74.464 H H 5-fluoro-2-methyiphenyl CHs
74.465 H H 4-fluoro-2-methylphenyl CHs
74.465 H H 4-fluorc-3-methylphenyl CH3
74.467 H H pyridin-2-yl . CHj
74.468 H H pyridin-3-yl CHs
74.469 H H pyridin-4-yl . i CHa
74.470 H 1H 3-chloropyridin-2-yl CHs
74.471 H H 4-chloropyridin-2-yl CHs
74.472 H H 5-chloropyridin-2-yl CHs
74.473 H H 6-chloropyridin-2-yl . CH;s \
74474 | H A 3 chioropyridin-3-y1 Chs
74.475 H H 4-chloropyridin-3-y! , CHs
74.476 H H 5-chloropyridin-3-yl : CH;
74.477 H H 2-chloropyridin-4-yl CHas
74.478 H H 3-chloropyridin-4-yi ‘ CHsy
74479 | A H 2-chioropyridin-5y1 CHs
74.480 H H 3-cyanopyridin-2-yl CH3
74.481 H H 4-cyanopyridin-2-yl CHs3
74.482 H H S-cyanopyridin-2-yl CHs
74.483 H H 6-cyanopyridin-2-yl CHs
74483 | 1 — |H 2-cyanopyridin-3-y! — CHs
74.485 H H 4-cyanopyridin-3-yl ‘ CHs
74.486 H H 5-cyanopyridin-3-yl CHs
74.487 H H 2-cyanopyridin-5-yl | CHsy
74.488 H A 3-fluoropyrdin 2yl CHs
74.489 H H a-fluoropyridin-241 CH,
74.490 H H §-fluoropyridin-2-yl ! CH;
74.491 H H 6-fluoropyridin-2-yl CHs
74.492 H H 2-fluoropyridin-3-yl CHsy
74.493 H H A-fluoropyridin-3-yl ' CHs
74.494 H H S-fluoropyndin-3-yl CH3
74.495 H H 2-fluoropyridin-5-yl CHs
74.496 H H 3-nitropyridin-2-yl CHs
74.497 H H a-nitropyrdin-2-yl CHs
74.498 H H S-nitropyridin-2-yt CH,
74.499 | H H Gniropyridn 2yl CHs
74.500 H H 2-nitropyndin-3-yl CH,
74.501 H H 4-nitropyridin-3-yl CH;
74.502 H H 5-nitropyridin-3-yl ‘ CH3
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74.503 H H 2-nitropyridin-5-yl | CH;
74.504 H H 3-triﬂuoromethylpyriciin-z-yl CHjy
74.505 H H 4-trifluoromethylpyridin-2-yl CHs
74.506 H H 5-trifluoromethylpyridin-2-y) CHs
74.507 H H 6-trifluoromethylpyridin-2-yl CHs
74.508 H H 2-trifluoromethyipyridin-3-yl CHj
74.509 H H 4-trifluoromethylpyridin-3-yl CHs
74.510 H H 5-triﬂuoromethylpyridlin-?o—yl CH3
74.511 H H 2-trifluoromathylpyridin-5-yl CHs
1 74.512 H H 2,6-bis(trifiuoromethyl)pyridin-3-yl CH:
74.513 H H Z‘G-bis(triﬂuoromethyl)pyridin-4-yl CH,
74.514 H H 3,5-bis(triftuoromethyl)pyridin-2-yl CHs
74.515 H H 2-thienyt CHz
74.516 H H 3-thienyl CHs
74.517 H H 5-cyanothien-2-yl CH3
74.518 H H 2-furyl ! CH;3
74.519 H H 3-furyt CHa
74.520 H H 1-methyl-1,2,3-triazol-4-yl CHgz
74521 | H H F-methyihiopyrmidin4-yl CHs
74.522 H H 5-methyl-2-methyithiopyrimidin-3-yl CHj
74.523 H H pyrazin-2-yl CHs
74.524 H H 3,6-dimethylpyrazin-2-yl CH3
74.525 H H 3-cyanopyrazin-2-yl ‘ | CHs
{74526 | H H T quinolin-2i CHs
74.527 H H 3-ethylquinolin-2-yl CHa,
74.528 H H benzyl CHs
74.529 H H 4-fluorobenzyl CH3
74.530 H H 4-chlorobenzyl ‘ CHs
74.531 H H 4-methylbenzyl CHz
74.532 H H 2,4-dimethylbenzyl CH2
74.533 H H 2,4,6-trimethylbenzyl CHs
74.534 CHs3 H CH> ' H
74.535 CH; H CH2CH3 H
74.536 CH3 H n-propyl H
74.537 CH3 H isopropyl H
74.538 CHs H n-butyl H
74.539 CH, H isobutyl H
74540 | CHs H sec-butyl ? A
74541 | CHs A tert-butyl ' A
74.542 CH, H vinyl H
74543 | CHs H athynyl ‘ A
74.544 CHa, H trimethylsitylethynyl 'H
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74.545 CHs H CH,OH H
74546 CH; H CH,OCH; H
74,547 CHa H CHzOCHzCH; H
74548 CH;, H CH;OCH.OCH; H
74549 CH; H CHzOCH.OCH:CH; H
74550 CHs H CH:OCH:CH,OCH; H
74.551 CH; H CHO H
74.552 CH;s H COCH, H
74,553 CH, H CO:H H
[ 74554 CH; H CO:CH, H
74,555 CH; H CO:CH2CHs H
74.556 CH; H CONH; H
74.557 CH; H CONHCH; H
74.558 CHs H CONHCH,CH; H
74.559 CHa H CON(CHs), H
74.560 CH:s H CON(CHz-CHa)z H
74.561 CH; H CON(CH2)OCH; H
74562 CH;, H CH=NOH H
74.563 CH; A CH=N-OCH, H
74.564 CHs H CH=N-OCH,CH; H
74 565 CH, H C(CH3)=N-OH H
74.566 CH; H C(CH3)=N-OCH; H
74.567 CH; H CH20C(O)-NHCH; H
74.568 | CH; TH CH:NH2 H
74.569 CH» H CH;NHCHO H
74570 CH; H CH;NHC(O)CH: H
74.571 CH; H CH:NHC(O)OCH; H
74572 CHs H CH(OH)CH; A
74.573 CHs H CH(CH3)OCH; ]
74.574 CH, H CN H
74.575 CH; H CH,SCH;, H
74.576 CH, H CH,S(0)CH;3 A
74,577 CH; H CH,S0,CHs H
74578 CH; H CH,SCH;CHa H
74579 CH; H CH,S(0)CH,CH3 H
74.580 CHs H CH=S0:CH:zCH; A
74.581 CHa H OCH; H
74,582 CH; A OCH,CH; H
74.583 CH; H CH(OCHs)2 H
74.504 CHy H CH(OCH:CHa)z H
74.585 CH;3 H cyclopropyl H
74.586 CHs H cyclobutyl H
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74.587 CH3 H cyclopentyl H
74.588 CH; H cyclohexyl H
74589 CH; H F ‘ H
74.590 CHs H Cl H
74.591 CHs H Br H
74.592 CHs H I H
74.593 CH, H phenyl H
74.594 CH3 H 2-acetylphenyl H
74.595 CH; H 3-acetylphenyl H
74.596 CH;3 H 4-acetylphenyl H
74.597 CHs, H 2-chlorophenyl H
74.598 CH3 H 3-chlorophenyl H
74.599 CHs; H 4-chlorophenyl H
74.600 CHs H 2-cyanopheny! { H
74.601 CHs H 3-cyanophenyl H
74.602 CHs H 4-cyanophenyl H
74.603 CHs H 2-fluorophenyl H
74.604 CH, H 3-fluorophenyl H
74 605 CHs H 4-fluoropheny! . H
74.606 CHs H 2-methoxyphenyl ‘ H
74.607 CHs H 3-methoxyphenyl H
74.608 CHs H 4-methoxypheny! H
74.609 CHs H 2-methylphenyl H
74610 | CHs H T 3-methylphenyl H
74.611 CH; H 4-methylphenyi ) H
74612 CH, H 2-nitrophenyl ' H
74.613 CH, H 3-nitrophenyl H
74614 CHs H 4-nitrophenyl H
74.615 CH, H 2-thiomethyiphenyl H
74.616 CH;3 H 3-thiomethylphenyl ' H
74.617 CHs H 4-thiomethylphenyl H
74.618 CHy H 2-tnfluoromethoxyphenyl. H
74.619 CHs H }lriﬂuoromethoxyphenyl" H
74.620 CH; H 4-triftuoromethoxyphenyl, H
74.621 CHs H 2-trifluoromethylphenyl H
74.622 CHs H 3-trifluoromethylphenyl H
74.623 CHs H 4-trifluoromethylphenyl H
74.624 CH3 H 2.3-dichloropheny! . H
74.625 CHs H 2,4-dichlorophenyl H
74.626 CHy H 2,5-dichloruphenyt H
74627 | CHs H - 2 6-dichiorophenyl 1 H
74628 | CHs W 34dichilorophienyl | A
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74.629 CHs H 3,5-dichloropheny! H
74.630 CHs H 2,3-difluorophenyl T H
74.631 CH3 H 2,4-diflucrophenyl H
74.632 CH; H 2,5-difluorophenyl! H
74633 CH; H 2 6-difluorophenyl H
74.634 CH; H 3,4-difluorophenyl H
74.635 CHs H 3,5difluorophenyl H
74636 | CHs H 2.4 B-rfuorophenyl H
74.637 CH; H 2,4-dimethylphenyt | H
74.638 CHs H 2,4,6-timethyiphenyl H
74.639 CHs3 H 3,4, 5-trimethoxyphenyl H
74.640 CHs H 2-chloro-3-cyanophenyl H
74.641 CHs H 2-chloro-4-cyanophenyl H
74.642 CHs H 2-chlore-5-cyanophenyl H
74643 | CH3 H 2-chloro-6-cyanophenyl H
74.644 CH; H 3-chloro-2-cyanophenyl H
74.645 CH; I H 3-chloro-4-cyanophenyl H
72636 | CHs H 3-chioro-5 cyanophenyl H
74647 | Crs H 5-chioro-2-cyanopheny! H
74.643 CH; H 4-chlorn-2-cyanophenyl H
74.649 CH; H 4-chlore-3-cyanophenyl H
74650 | CHs H 3-chioro-3-fluoropheny! H
74651 CHs H | 2-chioro4-fluorophenyl H
[7ae52  [crs A 2-chiora-5-fuorophenyl A
74.653 CHa (1] 2-chloro-6-fluoropheny! H
74.654 CHs, H 3-ch|oro-2-ﬂuorophenyl H
74.655 CHs H 3-chioro-4-fluorophenyl H
74.656 CHs H 3-chloro-5-fluorophenyl H
74.657 CHs H 5-chloro-2-fluoraphenyl H
74.658 CH; H 4-chioro-2-fluoropheny! H
74.659 CHs3 H 4-chloro-3-fluorophenyl H
74.660 CH; H 2-chloro-3-methylpheri|yl H
74.661 CH3 H 2-chloro-4-methylpheriyl H
74.662 CH, H 2-chloro-5-methylphenyl H
74.6863 CH; H 2-chioro-6-methylphenyl H
74.664 CH;s H 3-chlore-2-methylphenyl H
74.665 CHs H &chlorH-methylpheﬁyl H
74.666 CH; H 3-ch|oro—5—methylpher}yl H
74.667 CH; H 5-chloro-2-methylphenyl H
74.668 CH;3 H 4-chloro-2-methylpheqyl H
74.669 CH; H 4-chloro-3-methylphenyl H
74.670 CHa H 2-cyano-3-flrorophenyl H
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74.671 CHs H 2-cyano-4—ﬂuorophenyll H
74672 | CHs H 2-cyano-5-flucrophenyl H
74,673 CH; H 2-cyano-6-fluorophenyl H
74.674 CH; H 3—cyano-2-ﬂuorophen§l H
74.675 CHs H 3-cyano-4-fluorophenyl H
74.676 CH, H 3-cyano-5-fluorophenyl H
74677 | CHs A 5-cyano-2-fltorophenyl A
74.678 CHs H 2Cyano-2-fuoropheny! H
74.679 CHs H 4-cyano-3-ﬂuorophenjl H
74.680 CHs H 2-fluoro-3-methylphenyl H
74.681 CHs H 2-fluoro-4-methylphenyl H
74.682 CH3 H 2-fluoro-5-methylphenyt H
74.683 CHs H 2-fluoro-6-methyliphenyl H
74684 | CH, H 3-fluoro-2-methylphenyl H
74.685 CHs H 3-fluoro-4-methylphenyi H
74.686 CHs H 3-ﬂuoro-5-methyiphen§l H
74.687 CH;s H 5-fluoro-2-methylphenyl H
74.688 CHy H 4-fluoro-2-methylphenyl H
74.689 CH; H I-fluoro-3-methyiphenyl A
74.690 CHs H pyridin-2-yl H
74.691 CHs H pyridin-3-yl H
74.692 CH3 H pyridin-4-y! H
74.693 CHs H 3-chioropyridin-2-yl H
1 74.694 CHs H 4-chloropyridin-2-yl H
74.695 CH; H 5-chloropyridin-2-y! H
74.696 CH; H 6-chloropyridin-2-yl H
74.697 CHjs H 2-chloropyridin-3-yi | H
74.698 CH; H 4-chloropyridin-3-yl H
74.699 CH; H 5-chloropyridin-3-yi H
74.700 CHs H 2-chloropyridin-4-yl H
74.701 CHs H 3-chloropyridin-4-yl H
74.702 CHs H 2-chloropyridin-5-yl H
74.703 CH; H 3-cyanopyridin-2-yl H
74.704 CHs H 4-cyanopyridin-2-yl H
74.705 CH3 H 5-cyanopyridin-2-yt H
74.706 CHa H 6-cyanopyridin-2-yl | H
74.707 CHs H 2-cyanopyridin-3-yl H
74.708 CHs H 4-cyanopyridin-3-yl H
74708 | CHs H Scyanopynidinayl . H
74.710 CH; H 2-cyanopyridin-5-yl H
74.711 CHs H 3-fluoropyridin-2-yl ' H
74.712 CHs H 4-fluoropyridin-2-yl ' H
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74.713 CH, H 5-fluoropyridin-2-yl " H
74.714 CHs H 6-fluoropyridin-2-yl H
74.715 CHs H 2-fluoropyridin-3-yl H
74.716 CH3 H 4-fluoropyridin-3-yl | H
74717 CHs H S-fluoropyridin3yl H
74.718 CHs H 2-fluoropyridin-5-yl H
74.719 CHs H 3-nitropyridin-2-yi : H
74.720 CHs; H 4-nitropyridin-2-yl H
74.721 CHj H S-nitropyridin-2-yl H
74.722 CHj H 6-nitropyridin-2-yl H
74.723 CH;, H 2-nitropyridin-3-yl H
74724 CHs H 4-nitropyridin-3-yl H
74.725 CHa, H 5-nitropyridin-3-yl H
74.726 CHa H 2-nitropyridin-5-yl H
74.727 CHs H 3 trifluoromethylpyridin-2-yl H
74728 CHs H 4-trifluoromethylpyridin-2-y! H
74.729 CHs H 5-triﬂuoromethylpyridiﬁ-2-yl H
74730 | CHs H 6-triuoromethylpyridin-2-yl H
74.731 CHs H 2-trifluoromethyipyridin-3-yl H
74.732 CHj H 4-trifluoromethylpyridin-3-yl H
74.733 CHs H 5trifluoromethylpyridin-3-yl H
74.734 CHs H 2-trifluoromethylpyridin-5-yl H
74.735 CHs H 2,6-bis(triflvoromethyl)pyridin-3-yi H
72736 | cHs H 2.6-Dis(irfiuoromethylpyndin-4-yl H
74.737 CH; H 3,5-bis(triﬂuoromethyI)Pyridin-z-yl H
74.738 CHj H 2-thienyl ' H
74,739 CH, H 3-thienyl H
74.740 CH, H 5-cyanothien-2-yl , H
74.741 CH3 H 2-furyi ‘ H
74.742 CH» H 3-furyl H
74.743 CH; H 1-methyl-1 ,2,3-|riazol-4‘-yl H
74.744 CHa H 2-methylithiopyrimidin-4-yl H
74.745 CHs H 5-melhyl~2-methylthiopyrimidin4-yl H
74.746 CHs H pyrazin-2-yl H
74747 | CHs H 3 6-dmethylpyrazin-2-y| H
74.748 CH, H 3-cyanopyrazin-2-yl H
74.749 CHs H quinolin-2-y! H
74750 | CHs H Fcthylquinoin 2yl | H
74.751 CH; H benzyl H
74.752 CHs H 4-fluorobenzyl H
74.753 CHs H 4-chlorobenzyl ' H
74.754 CH; H 4-methylbenzyl H
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74.755 | CHs H 3.4-dimethylbenzyl H
74.756 | CHs H 2.4 6-trmethylbenzyl _ H
74757 | CHa H H CHa
74.758 | CHs H CHs ‘ CHs
74.759 | CHs H CH.CHs CHs
74.760 CH, H n-propyl CH,
74.761 CH3 H isopropy! CHs
74.762 CHs H n-butyl ' CH3
74763 | CHs H fsobutyl i CHs
74.764 CHa 1 H sec-butyl CHs
74765 | CHs H tert-butyl CHs
74.766 CHs H vinyl ‘ CHs
74.767 CHs H ethynyl CHs
74.768 CH3 H trimethylsilylethynyl CH;
74.769 | CHs H CH,0H CHa
74.770 | CHy A CH20CHs , CHs
74.771 CH, H CH:0CH:CHs CHs
74772 | CHs H CH:0CH:0CH: g CHs
73773 | CHa H CHzOCH-0CH:CH; CHs
73774 | CHs H CH.OCH-CH:OCH: CHa
74775 | CH, H CHO CHs
743776 | CHs H COCH, . CHs
74777 | CHs H cozH ' CHs _
{74778 | CHs H COCH; CHs
74779 | CHs A CO:CH:CH3 ! CHa
74.780 | CHa H CONH, i CH,
74.781 CHs H CONHCH, i CHs
74.782 CHa H CONHCHCH; ' CHs
74783 | CHs H CON(CH3)z . CHs
74784 | CHs H CON(CHz-CHa)z CHa
74785 | CHs H CON(CH3)OCH; CHs
74786 | CHa H CH=NOH CHs
74787 | CHs H CH=N-OCH> CHs
74788 | CHs A CH=N-OCHCH; | Chs
74.789 | CHs H C(CH3)=N-OH CHs
74790 | CHs H C(CH3)=N-OCH3 CHs
74.791 CHs H CH20C(0)-NHCH; CHa
74792 | CHa H CHaNH: CHs
74793 | CHs H CHzNHCHO CHa
74795 | CHs H CHzNHC(Q)CH3 Cra
74.795 | CHa H CH2NHC(O)OCHs3 CHs
74.796 | CHs H CH(OH)CHs Chs

Iz
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74.797 CH, H CH(CH3)OCH3 ' CHs
74.798 CHs H CN CHs
74.799 CH; H CH,SCH; CHs
74.800 CH; H CH.S(0)CH; CH
74.801 CH, H CH;SO0-CH, CH,
74802 | CH T CH:SCH:CH3 : CHs
74.803 CH; H CH,S(O)CH.CH: CH;
74.804 CH; H CH2S0:CHCH: CHa
74.805 CHs H OCH; ' CH;
74806 | CHs H OCH:CH , CHs
74.807 CH; H CH(OCH:)2 CHs
74.808 CHs H CH(OCH:CH3): ‘ CHa
74.809 CH; H cyclopropyl CHs
74.810 CH;s H cyclobutyl CHs
74.811 CHs H cyclopentyt ) CHg
74.812 CHj H cyclohexyl i CH3
74813 | CHs H F 7 cHs
74814 | CHs H Ci " CHs
74815 | CHs H Br ' CHs
74.816 CH; H 1 ; CH;
74817 CHs H phenyl CHs
74818 CH; H 2-acetylphenyl ' CHs
74.819 CH, H 3-acetyiphenyl , CHg
[7a820. | CHs m T 3-acetyiphenyl ~[CHs
74.821 CH3 H 2-chlorophenyl CH»
74.822 | CHs H 3-chloropheny! ; CHs
74.823 CHs H 4-chlorophenyl CH3
74.824 CHj H 2-cyanophenyl CHs
74.825 | CHa H 3-cyanophenyl ' CHs
74826 | CHs H -cyanopheny] ‘ CHs
74827 | CHs H 2-fluorophenyl i CHs
74.828 CH, H 3-fluorophenyt ‘- CHs
74829 CH; H 4-fluoropheny) ', CH;
74.830 CH3 H 2-methoxyphenyl CH;
74.831 CHs H 3-methoxyphenyl CHa
74.832 CHs H 4-methoxyphenyl CH;
74.833 CH3 H 2-methylphenyl ‘ CH;
74.834 CH; H 3-methylphenyt ’ CH3
74.835 CH, H 4-methylphenyl CHs
74.836 CH; H 2-nitrophenyl ' CHs
74.837 CH3 H 3-nitrophenyl i CH3
74.838 CH; H 4-nitropheny! ‘ CHs
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74.839 CH: H 2-thiomethylphenyl CH;
74.840 CHs H 3-thiomethylpheny! CHs
74.841 CH3 H 4-thiomethylpheny! CHs3
74.842 CH3; H 2-tﬂﬂuoron1ethoxyphepyl CHa
74.843 CH, H 3-triflucromethoxypheny! CH;
74.844 CH; H d-trifluoromethoxyphenyl CHs
74.845 CH; H 2-trifluoromethylphenyl CHa
74.846 CH3 H 3-triffuoromethylphenyl CHs
74.847 CH, H 4-trifluoromethyiphenyl CH,y
74848 | CH " T2 3dichiorophenyl Tchs
74.849 CHs H 2, 4-dichlorophenyl CH3
74850 | CHs H 3.5-dichlorophenyl s
74.851 CH, H 2,6-dichiorophenyl CH3
74.852 CHs H 3,4-dichlorophenyl CHs
74.853 CH, H 3,5-dichlorophenyl CHs;
74.854 CH; H 2,3-diflucrophienyl CHs
74.855 CH; H 2 A-difiuorophenyl ; CH3
74.856 CHs H 2 5-difluorophenyl CH;
74.857 CHs H 2,6-difluorophenyl CH3
74.858 CHys H 3,4-diflucrophienyl CH;
74.859 CH; H 3,5-difluorcphenyl CHa
74.860 CH; H 2,4,6-trifluoropheny! CH;
74.861 CH3 H 2,4-dimethylphenyl | CHs
(74862 | CH, TH 7.4.6-trmethylphenyl CH,
74.863 CHs H 3.4,5-timethoxyphanyl CHs
74864 | CHs H 3-chioro-3-cyanopheny! CHs
74.865 CH; H 2-chloro-4-cyanophenyl CH>
74.8695 CH; H 2-chloro-5-cyanophenyl CHs;
74.867 CH;s H 2-chiore-6-cyanophenyl CHj
74.868 CH, H 3-chloro-2-cyanophenyj CH3
74.869 CH; H 3-chlors-3-cyanopheny! CH;
74.870 CH3 H 3-chloro-5-cyanopheny! CHy
74.871 CH; H 5-chloro-2-cyanopheny! CHs
74.872 CH;, H 4-chloro-2-cyanophenyl CHa
74.873 CHy H 4-chlc:m:s-‘.’»-c.yanophenyll CH,
74.874 CH; H 2-chloro-3-fluorophenyl CH;,
74875 | Crs H 2-chioro-3-luorophenyl ch,
74.876 cHs H 2-chloro-5-fluorophanyl cHs
74.877 CH; H 2-chloro-8-flucrophenyt: CH;3
74.878 CHs H 3-chloro-2-flunrophenyl CH;
74.879 CH; H 3-chloro-4-fluoraphenyl CH3;
74.880 CH3 H 3-chioro-5-fluoropheny!, CHs
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74.881 CHs H S.chlors-2-fluorophenyl CHg
74.882 | CH H 4-chioro-2-fluorophenyl CH:
74883 | CHs H 3-chioro 3-fluoropheny] CH,
74.884 CHs; H 2-chlore-3-methyiphenyl CH;
74.085 CHs H Z-chloro—3-methylphenyl CH,
74.886 CH; H 2-chlore-5-methylphanyl CH3
74.887 CH: H 2-chloro-6-methylphenyl CHs
74.888 CH; H 3-chloro-2-methylphenyl CHs
74.869 CHa, H 3-chloro-4-methylphenyl CHs
74.890 ' CHa, H ‘ 3-chloro-5-methylpher;)‘,'l CHa
74.891 CHs H 5-chloro-2-methylphenyl CH;
74.892 CH; H 4-chloro-2-methylphenyl CHj
74.893 CH;3; H 4-chloro—3—methylphen§l CHa
74.894 CH, H 2-cyano-3-fluorophenyl CH3
74.895 CHs H 2-cyano-3-fluoropheny! CH;
74.896 CH; H 2-cyane-5-fluorophenyl CH;j
74.897 CH. H 2-cyano-6-fluorophenyl CHs
74.898 CH; H 3-cyanc-2-flucrophenyl CH;
74.899 CH3; H 3-cyano-4-fluorophenyi l CHs
74.901 CH; H 3-cyano-5-fiuorophenyl CHs;
74.902 CH: H S-cyano-2-fluoraphenyl | CHs
74.903 CH; H 4-cyano-2-fluorophenyl ! CHs;
78801 _|Gr:_ [ __|cano3fuciophenyt | CH: )
74.905 CH3 H 2-fluoro-3-methyiphanyl CHs
74.906 CH; H 2-fluora-4-mthylphenyt | CHs
74.907 CH3 H 2-fluoro-5-methylphenyl " CH;
74.908 CH; H 2-fluoro-6-methylphenyl CHs
74.909 CHj; H 3-flucro-2-methylphenyl CHs
74.910 CHs H 3-fluoro4-methyiphenyl CH;
74,911 CHgy H 3-fluoro-5-methylphenyl CHs;
74.912 CH; H §-fluorc-2-methylphenyl . CH;s
74.913 CHs H 4-fluoro-2-methylphenyl ' CHs
74.914 CH; H 4-fluoro-3-methylphenyl . CHs
74.915 CHa H pyridin-2-yl CHs
74.916 CHs H pyridin-3-y! ' CHs
74.917 CH; H pyridin-4-yl CH3
74.918 CHs H 3-chloropyridin-2-yl CHs;
74.919 CHs H 4-chloropyridin-2-yl CHs
74.920 CHs H S-chloropyridin-2-y! CHy
74.921 CH3 H 6-chloropyridin-2-yl CHa
74.922 CH;, H 2-chioropyridin-3-yl CHs,
74 923 CH:; H v 4-chloropyridin-3-yl CHs .
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74.924 CHz H 5-chloropyridin-3-yt CHs
74.925 CH; H 2-chloropyridin-4-yi CHs
74.926 CH; H 3-chloropyridin-4-yl CHs
74927 | CHa H 2-chioropyridin5yl CHs
74.928 CH;3 H 3-cyanopyridin-2-yl ' CHa
74.929 CHs H 4-cyanopyridin-2-yl ' CH;
74.930 CHs H 5-cyanopyridin-2-yl ' CHs
74.931 CHs H 6-cyanopyridin-2-yl CH;
74.932 CHs H 2-cyanopyridin-3-yl CHs
74.933 CH3 H 4-cyanopyridin-3-yl ' CH;
74.934 CHs H 5-cyanopyridin-3-yl CH:
74.935 CH; H 2-cyanopyridin-5-yl CH;
74.936 CHs H 3-fluoropyridin-2-yl CH;
74.937 CH3 H 4-fluoropyridin-2-yl CHs
74.938 CHs H 5-fluoropyridin-2-yl CHs3
74.939 CHs H 6-fluoropyridin-2-yl CHj
74.940 CHs H 2-fluoropyridin-3-yl CHs
74.941 CH, H 4-fluoropyridin-3-yl : CH,
74.942 CHs H 5-fluoropyridin-3-yl CH;
74.943 CHs H 2-fluoropyndin5yl CHa
74.944 CH; H 3-nitropyridin-2-yl CH;
74945 | CHs H anitropynidin2y1 CHs
74.946 CHa H 5-nitropyridin-2-yl : _ | CHs
74947 | CHs H 6-nitropyridin-2-yl CH3
74.948 CH, H 2-nitropyridin-3-yt CH3
74.949 CH; H 4-nitropyridin-3-yl CH;
74.950 CH, H S-nitropyridin-3-yl : CH3
74.951 CH;, H 2 nitropyridin-5-yl 7 CHs
74.952 CHs H 3-triﬂuoromethylpyridiﬁ-2—yl CH»
74.953 CHa H 4-trifluoromethylpyridin-2-yl CHs
74951 | CHs A S-trfluoromethylpyridin-2-yl CHs
74.955 CH, H 6-trifluoromethylpyridin-2-yl CH3
74.956 CH; H 2-trifluorainethylpyridin-3-yl CHs
74.957 CHs; H S-trifluoromethylpyridin-3-yl CH3
73.058 CHs H S-trflucromethylpyndin-3-yi CHs
74,959 CHs H 2-trifluoromethylpyridin-5-yl CH»
74.960 CHs H 2,6-bis(trifluoromethyl)pyridin-3-yl CH;
74.961 CHs, H 2 6-bis(trifluoromethyl)pyridin-4-yl CH,
74.962 CH3 H 3,5-bis(triﬂuoromethyl)lpyridin-.?-yl CH3
74.063 | CHs H 2 thienyl ;' CH>
74.964 CH; H 3-thienyl CH3
74.965 CH, H §-cyanothien-2-yl ' CHs3
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74.966 | CHs H 2-furyl CHs
74.967 | CHs H 3furyl CHs
74.968 | CHs A T-mathyl1.2,3 tnazold-y1 CHs
74.969 CHs H 2-methyithiopyrimidin-4-yl CH3
74.970 CHs H §-mathyl-2-methylthiopyrimidin-4-yl CH;
74.971 Chs H pyrazin2y1 ? CHs
74.972 CHs H 3,6-dimethylpyrazin-2-y! CH;
74.973 CH; H 3-cyanopyrazin-2-yl CHa
73.974 | CH, H quinolin-2-y} ' CHa
74975 | CHs H 3-ethylquinolin-2y] Tchs
74976 CHs H benzyl ‘ CHs
74.977 CHs H 4-fluorobenzyl CHs
74.978 CHs, H 4-chlorobenzyl CH3
74979 | CHs H F-methylbenzy! CHa
74.980 CH; H 2 4-dimethylbenzyl CH3
74.981 CHs A 3.4 6-trimethylbenzyl CHs
749082 | CHs H A ; CHzOH
74.983 CHs H H ' CHzOCH;
74.084 | CH: H H CH-OCH-CHs
74.985 | CHa A H : CHO
74.986 | CHs H H COCH,
74987 | CHs A H , COzH
74088 | CHs H H ' | co.cHs.
74989 | CHs H TH CO:CH:CHs
74980 | CHa H n CONH;
74.991 CHs H H f CONHCH;
74902 | CH; H A CONHCH:CH;
74.993 | CHa H H CON(CH3);
74984 | CHs H H CON-{CH:CHa):
74.995 | CHs H H CON(CH3)O-CH
74.996 | CHs H H ‘ CH=NOH
74997 | CH; H H CH=NOCH;
74.998 CH; H H : CH=NOCH,-CH
74999 | CHs H H ; C(CHa)=NOH
741000 | CHs A H ' C(CH3)=NO-CHs
74.1001 | CHs A H CH,0C(O)NH-CH;
74.1002 | CHs H H ‘ CHzNH;
741003 | CHa H H ' CHNHCHO
73.1004 | CHs H H CH2NHC(0)-CHs
74.1005 | CHs H H ; CHzNHC(0)OCH;
741006 | CHs H A ‘ NHCOCH,
741007 | CHa ™ A NHCOZ-C(CHa)s
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74.1008 | CHa H H CH(OH)CH3
741009 | CH; H H CH(CH3)OCH3
741010 | CHy H H CN
741011 | CHs H H CHZSCH;s
741012 | CHs H H CH2S(O)CH,
741013 | CH3 H H CHZSO,CH;
741014 | CH; H H CH:SCH:CH;
74.1015 | CH; H H CH;S(O)CH2-CH,
731016 | CHs H H CH-S0:CH=-CH;
741017 | CHs H H OCHs
741018 | CHs H H OCHCH,
741019 | CHs H H ; CH(OCHa)z
741020 | CHs H H CH-(OCHCHz)z
741021 | CHs H H CHzCH;
741022 | CH; H H : CH:CH-CHs
741023 | CH; H H ‘ CH(CHa)z
741024 | CH, H H C(CHa)s
741025 | CHy H H CHzCH(CHa)2
741026 | CHs H H CH,C(CHz)s
74.1027 | CH H H CH,.CN
74.1028 CHs H H cyclopropyt
74.1029 | CHy H H 5 cyclobutyl
741030 | CHs H H ' [ cyctopentyl.
(741031 | Chs H TH Cyclohexyl
74.1032 CH, H H CHa-cyclopropyl
741033 | CHs H H benzyl
741034 | CHy H H CHaCF

Table 75 covers compounds of formula (AH), wherein R'is ethyl, R? and R* are methyl, R®, R®
and R'? are hydrogen and R®, R®, R®, and R are as defined in Table 74.
Table 76 covers compounds of formula (AH), wherein R'and R* are ethyl, R? is methyl, R®, R®
and R'? are hydrogen and R®, R® RY, and R"" are as defined in Table 74.

Table 77 covers compounds of formula (AH), wherein R', R? and R* are ethyl, R®, R® and R*? are
hydrogen and R®, R®, R®, and R"" are as defined in Table 74.

Table 78 covers compounds of formula (AH), wherein R' and R? are methyl, R, R*, R® and R"?
are hydrogen and R®, R®, R®, and R*' are as defined in Table 74.
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Table 79 covers compounds of formuta (AH), wherein R' and R? are methyl, R* is methoxy, R,
R® and R*? are hydrogen and R®, R®, R®, and R"" are as defined in Table 74.
Table 80 covers compounds of formula (AH), wherein R' and R? are methyl, R* is chlorine, R®,
R® and R'? are hydrogen and R®, R®, R®, and R are as defined in Table 74.

Table 81 covers compounds of formula (AH), wherein R' and R? are methyl, R* is bromine, R®,
RS and R* are hydrogen and R®, R®, R?, and R"" are as defined in Table 74.

Table 82 covers compounds of formula (AH), wherein R! and R? are methyl, R* is iodine, R®, R®
and R'? are hydrogen and R®, R®, R®, and R"" are as defined in Table 74.

Table 83 covers compounds of formula (AH), wherein R' and R? are methyl, R* is ethynyl, R®, R®
and R* are hydrogen and R%, R®, R?, and R are as defined in Table 74.

Table 84 covers compounds of formula (AH), wherein R' and R* are methyl, R* is vinyl, R, R®
and R'2 are hydrogen and R®, R®, R®, and R'" are as defined in Table 74.

Table 85 covers compounds of formula (AH), wherein R is ethyl, R? is methyl, R®, R*, R® and R"?
are hydrogen and R®, R®, R®, and R'" are as defined in Table 74.

¢

Table 86 covers compounds of formula (AH), wherein R’ ;is ethyl, R? is methyl, R* is methoxy, R®,
R® and R'? are hydrogen and R®, R®, R?, and R" are as defined in Table 74.

Table 87 covers compounds of formula (AH), wherein R' is ethyl, R? is methyl, R* is chlorine, R®,
R® and R' are hydrogen and R®, R®, R®, and R"' are as defined in Table 74.

Table 88 covers compounds of formula (AH), wherein R’ is ethyl, RZis methyl, R* is bromine, R?,
R® and R" are hydrogen and R®, R®, R®, and R"" are as defined in Table 74.

Table 89 covers compounds of formula (AH), wherein R' is ethyl, R? is methyl, R* is iodine, R®,
R’ and R™ are hydrogen and R®, R*, R?, and R"" are as defined in Table 74.

Table 90 covers compounds of formula (AH), wherein R' is ethyl, R? is methyl, R* is ethynyl, R®,
R® and R* are hydrogen and R®, R®, R®, and R"" are as defined in Table 74.

4
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Table 91 covers compounds of formula (AH), wherein R' is ethyl, R? is methyl, R* is vinyl, R®, R®
and R are hydrogen and R®, R®, R?, and R"" are as defined in Table 74.

Table 92 covers compounds of formula (AH), wherein R' is ethynyl, R? is methyi, R®, R*, R® and
R are hydrogen and R®, R?, R®, and R are as defined in Table 74.

Table 93 covers compounds of formula (AH), wherein R’ is ethynyl, R? is methyt, R® is methoxy,
R?, R®and R' are hydrogen and R®, R%, R®, and R"' are as defined in Table 74.

Table 94 covers compounds of formula (AH), wherein R: is ethynyl, R? is methyi, R* is chiorine,
R? R® and R* are hydrogen and R®, R®, R, and R'! are as defined in Table 74.

!
Table 95 covers compounds of formula (AH), wherein R' is ethynyl, R? is methyl, R* is bromine,
R? RYand R are hydrogen and R®, R®, R%, and R"" are as defined in Table 74.

Table 96 covers compounds of formula (AH), wherein R‘L is ethynyl, R? is methyl, R* is iodine, R®,
R® and R are hydrogen and R%, R®, R®, and R are as defined in Table 74.

Table 97 covers compounds of formula (AH), wherein R' and R* are ethynyl, R? is methyl, R®, R®
and R are hydrogen and R®, R®, R®, and R are as defined in Table 74.

Table 98 covers compounds of formula (AH), wherein R' is vinyl, R? is methyl, R, R*, R® and R"?
are hydrogen and R%, R, R®, and R are as defined in Table 74.

Table 99 covers compounds of formula (AH), wherein R is vinyl, R? is methyl, R* is methoxy, R®,
R® and R'? are hydrogen and R®, R®, R?, and R"" are as defined in Table 74.

Table 100 covers compounds of formula (AH), wherein R’ is vinyl, R? is methyl, R* is chlorine,
i
R® R and R'? are hydrogen and R®, R%, R, and R'" are as defined in Table 74.

Table 101 covers compounds of formula (AH), wherein R'is vinyl, R? is methyl, R* is bromine,
R?, R® and R*? are hydrogen and R®, R®, R®, and R"" are as defined in Table 74.

Table 102 covers compounds of formula (AH), wherein R' is vinyl, R? is methyl, R* is iodine, R®,
RS and R'? are hydrogen and R®, R®, R®, and R"! are as defined in Table 74.
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Table 103 covers compounds of formula (AH), wherein R' and R* are vinyl, R is methyi, R% R®
and R"? are hydrogen and R®, R%, R, and R"' are as defined in Table 74.

Table 104 covers compounds of formula (AH), wherein R' is methyl, R?, R®, R*, R® and R" are
hydrogen and R®, R®, R®, and R"" are as defined in Table 74.

Table 105 covers compounds of formula (AH), wherein R' is methyl, R? is methoxy, R®, R, R®
and R are hydrogen and R®, R%, R, and R"" are as defined in Table 74.

Table 108 covers compounds of formula (AH), wherein R' is methyl, R?is trifluoromethyt, R3, R?,
R® and R' are hydrogen and R%, R®, R, and R"' are as defined in Table 74.

Table 107 covers compounds of formula (AH), wherein R’ is methyl, R? is ethyt, R®, R*, R® and
R'? are hydrogen and R®, R®, RY, and R*" are as defined in Table 74.

Table 108 covers compounds of formula (AH), wherein R is methyl, R is ethynyl, R® R* R®and
R are hydrogen and R®, R®, R?, and R"' are as defined in Table 74.

Table 109 covers compounds of formula (AH), wherein R is methyl, R? is vinyl, R®, R*, R® and
R'? are hydrogen and R® R® R" and R"" are as defined inTable 74. . . .

Table 110 covers compounds of formula (AH), wherein R’ is methyl, R? is chlorine, R®, R*, R®
and R* are hydrogen and R®, R®, R®, and R"" are as defined in Table 74.

Table 111 covers compounds of formula (AH), wherein R' is methyl, R? is bromine, R®, R*, R®
and R" are hydrogen and R®, R®, R?, and R"" are as defined in Table 74.

Table 112 covers compounds of formula (AH), wherein R' is methyl, R? is iodine, R, R*, R® and
R'2 are hydrogen and R®, R®, R®, and R"' are as defined in Table 74.

Table 113 covers compounds of formuta (AH), wherein R is ethyl, R?, R%, R*, R® and R"? are
hydrogen and R, R®, R®, and R"! are as defined in Table 74.

Table 114 covers compounds of formula (AH), wherein R’ is ethyl, R is methoxy, R®, R*, R® and
R'2 are hydrogen and R®, R®, R®, and R'" are as defined in Table 74.
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Table 115 covers compounds of formula (AH), wherein R' and R? are ethyt, R®, R*, R® and R*
are hydrogen and R®, R®, RY, and R"" are as defined in Table 74.

Table 116 covers compounds of formula (AH), wherein R is ethyl, R? is trifluoromethyl, R%, R,
RS and R'? are hydrogen and R®, R%, R®, and R"" are as defined in Table 74.

Table 117 covers compounds of formula (AH), wherein R' is ethyl, R? is ethynyl, R%, R®, R® and
R'? are hydrogen and R%, R®, R®, and R'" are as defined in Table 74.

Table 118 covers compounds of formula (AH), wherein R’ is ethyl, RZis vinyl, R® R* R®and R
are hydrogen and R®, R%, RY, and R"' are as defined in Table 74.

Table 119 covers compounds of formula (AH), wherein R'is ethyl, R? is chiorine, R?, R*, R® and
R" are hydrogen and R®, R®, R®, and R"" are as defined in Table 74.

Table 120 covers compounds of formula (AH), wherein R‘ is ethyl, R? is bromine, R®, R*, R® and
R'? are hydrogen and R®, R®, R®, and R"" are as defined in Table 74.

Table 121 covers compounds of formula (AH), wherein R' is ethyl, R? is iodine, R®, R, R® and
R'2 are hydrogen and R%, R®, R®, and R"" are as defined in Table 74.

Table 122 covers compounds of formula (AH), wherein R’ and R* are methyl, R?is chiorine, R®,
R® and R'? are hydrogen and R®, R®, R®, and R'' are as defined in Table 74.

Table 123 covers compounds of formula (AH), wherein R' and R* are methyl, R? is bromine, R?,
R® and R' are hydrogen and R®, RY, R?, and R"" are as defined in Table 74.

Table 124 covers compounds of formula (AH), wherein R' and R* are methyi, R? is iodine, R®, R®
and R* are hydrogen and R® R®, R®, and R"' are as defined in Table 74.

Table 125 covers compounds of formula (AH), wherein R is methyl, R? is chlorine, R%is
hydrogen, R* is ethyl, R® and R'? are hydrogen and R¥, R®, R®, and R"" are as defined in Table
74. ;

Table 126 covers compounds of formula (AH), wherein R'is methyl, R? is bromine, R®is
hydrogen, R* is ethyl, R* and R*? are hydrogen and R®, R’3 R®, and R are as defined in Table
74.
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Table 127 covers compounds of formula (AH), wherein R' is methyl, R? is iodine, R?is hydrogen,
R* is ethyl, R® and R"” are hydrogen and R®, R®, R, and R"' are as defined in Table 74.

}
Table 128 covers compounds of formula (AH), wherein R' and R* are ethyl, R? is chiorine, R®, R®
and R are hydrogen and R®, R®, R®, and R"" are as defined in Table 74.
Table 129 covers compounds of formula (AH), wherein 131 and R* are methyl, R? is bromine, R®,
R® and R'? are hydrogen and R®, R®, R®?, and R"! are as defined in Table 74.
Table 130 covers compounds of formula (AH), wherein R' and R* are ethyl, R? is iodine, R®, R®
and R are hydrogen and R®, R®, R®, and R"" are as defined in Table 74.

Table 131 covers compounds of formula (AH), wherein R is methyl, R is chlorine, R%is
hydrogen, R" is methoxy, R® and R* are hydrogen and R®, R, R®, and R"" are as defined in
Table 74. ‘

Table 132 covers compounds of formula (AH), wherein R' is methyl, R? is bromine, R%is
hydrogen, R is methoxy, R® and R' are hydrogen and R®, R?, R®, and R"" are as defined in
Table 74. 7

Table 133 covers compounds of formula (AH), wherein R' is ethyl, R? is chlorine, R®is hydrogen,
R* is methoxy, R® and R'? are hydrogen and R®, R®, R®, and R"" are as defined in Table 74.

Table 134 covers compounds of formula (AH), wherein R is ethyl, R? is bromine, R®is hydrogen,
R* is methoxy, R® and R'? are hydrogen and R®, R?, R®, and R"" are as defined in Table 74.

Table 135 covers compounds of formula (AH), wherein R' and R* are methyl, R? is methoxy, R®,
R® and R'? are hydrogen and R®, R®, R®, and R"" are as defined in Table 74.

Table 136 covers compounds of formula (AH), wherein R is methyl, R? is methoxy, R’is
hydrogen, R* is ethyl, R® and R'? are hydrogen and R®, R¥, R®, and R"" are as defined in Table
74.

Table 137 covers compounds of formula (AH), wherein R! and R* are ethyl, R? is methoxy, R®, R®
and R* are hydrogen and R®, R®, R®, and R"" are as defined in Table 74.
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Table 138 covers compounds of formula (AH) wherein R', R, R® and R* are methyl, R® and R'?
are hydrogen and R®, R?, R®, and R"' are as defined in Table 74.

'
i

Table 139 covers compounds of formula (A), wherein R'is difluoromethoxy, R? and R* are
methyl, R?, R® and R" are hydrogen and R®, R®, RY, and R"' are as defined in Table 74.

Table 140 covers compounds of formula (A), wherein R'is difluoromethoxy, R? is methyl, R* is
ethyl, R?, R® and R'? are hydrogen and R%, R®, R%, and R are as defined in Table 74.

Table 141 covers compounds of formula (A), wherein R'is trifluoromethoxy, R? and R* are
methyl, R?, R® and R' are hydrogen and R%, R®, R?, and R'" are as defined in Table 74.

Table 142 covers compounds of formula (A), wherein R‘. is trifluoromethoxy, R? is methyl, R%is
ethyl, R?, R® and R'? are hydrogen and R®, R®, R®, and R" are as defined in Table 74.

Table 143 covers compounds of formula (A), wherein R'is cyclopropyl, R? and R* are methyl, R®,
RS and R"? are hydrogen and R®, R®, R, and R'" are as defined in Table 74.

Table 144 covers compounds of formula (A), wherein R'is cyclopropyl, R? is methyl, R is ethyl,
R®, R® and R' are hydrogen and R%, R®, R%, and R'' are as defined in Table 74.

Table 145 covers compounds of formula (A), wherein R’ and R? are methyl, R R%and R" are
hydrogen, R* is cyclopropyl and R®, R®, R®, and R"" are as defined in Table 74.

Table 146 covers compounds of formula (A), wherein R'and R? are ethyl, R®, R® and R'? are
hydrogen, R* is cyclopropyl and R?, R®, R®, and R"! are as defined in Table 74.

Example 25
Preparation of (1RS.2SR,6RS, 7SR)-5-0x0-4-(2.4.6-trimethylpheny)-10-oxatricyclof5.2.1.0**dec-
3-en-3-yl 2 2-dimethylpropionate. ‘
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A solution of pivaloy! chloride (0.055 g, 0.57 mmol) in dichloromethane (2 ml) is added dropwise
to a solution of (1RS, 2SR, 6RS, 7SR)-4-(2,4 6-trimethylphenyl)-10-oxatricyclof5.2.1.0>°|decane-
3,5-dione (0.12 g, 0.42 mmol) in dichloromethane (2 ml) at room temperature and the reaction
mixture is stirred for 2 minutes. A solution of triethylamine (0.08 ml) in dichloromethane (1 mi) is
added and the reaction mixture is stirred at room tempe}ature for 3 hours. The reaction mixture is
diluted with dichloromethane (20 ml) and washed with sgturated aqueous sodium bicarbonate
solution. The organic phase is dried over anhydrous magnesium sulfate, filtered and the filtrate
evaporated under reduced pressure to give (1RS,2SR,6RS,7SR)-5-ox0-4-(2,4,6-
trimethylphenyl)-10-oxatricyclo[5.2.1.0>%|dec-3-en-3-yl 2’,2-dimethylpropionate as a colourless oil.

'"H NMR (400MHz, CDCl) 84 6.84 (1H, s), 6.82 (1H, 5), 4.75 (1H, d), 4.55 (1H, d), 3.45 (1H, d),
278 (1H. d), 2.24 (3H, s), 2.09 (3H, ), 2.02 (3H, 5), 1.89-1.83 (2H, m), 1.63 — 1.59 (2H, m), 1.11
(9H, s). -

- Example 26 | ' N ,
Preparation of carbonic acid (1RS.2SR,6RS, 7SR)-5-0x0-4-(2,6-diethyl-4-methylphenyl)-10-
oxatricyclo[5.2.1.0>%]-dec-3-en-3-yl ester ethyl ester.

A solution of ethyl chloroformate (0.071 g, 0.65 mmol) in :dichloromethane (0.5 ml) is added
dropwise to a solution of (1RS,2SR,6RS, 7SR)-4-(2 6-diethyl-4-methylpheny!)-10-
oxatricyclo[5.2.1.0>%|decane-3,5-dione (0.172 g, 0.55 mmol) in dichloromethane (2 mi) at 0 °C
and the reaction mixture is stirred. A solution of triethylan')ine (0.066 g, 0.65 mmol) in
dichloromethane (1 ml) is added and the reaction mixture is stirred at room temperature for 17
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hours, warming slowly to room temperature. The reaction mixture is diluted with dichioromethane
(3 ml) and washed with saturated aqueous sodium bicarbonate solution. The organic phase is
separated, dried over anhydrous magnesium sulfate, filtered and the filtrate evaporated under
reduced pressure. The residue is purified by column chr’omatography on silica gel to give
carbonic acid (1RS,2SR,6RS, 7SR)-5-ox0-4-(2,6-d iethyl-ft-methylphenyl)-1 0-oxatricyclo-
[5.2.1.0%%}-dec-3-en-3-yl ester ethyl ester as a colourless solid.
'H NMR (400MHz, CDCl,) &, 1.06 (6H,m), 1.28 (3H, 1), 1 63 (2H, m), 1.87 (2H, m), 2.3 (3H, ),
2.35 (4H, m), 2.8 (1H, d), 3.63 (1H, d), 4.22 (2H, q), 4.64 (1H, d), 4.77 (1H, d), 6.91 (2H, d).

Additional compounds in Table P1 below were prepared‘ by similar methods using appropriate

starting materials.

Table P1

i
t

Compound

Number

Structure

"H ninr (CDCls unless stated) or other physical

data

P1

&1 6.90 (2H, 5), 6.45 (1H, dd), 6.35 (1H, dd), 5.30
(1H, d), 5.25 (1H, d), 3.65 (3H, 5), 3.65 (1H, dd),
3.45 (1H, dd), 2.35 (4H, m), 2.30 (3H, s), 1.10

P2

| (GH_, m).

&1 6.90 (2H, m), 4.85 (2H, m), 3.70 (3H, s), 3.60
(1H, m), 3.35 (1H, dd), 2.50 (2H, m), 2.35 (2H, m),
2.30 (3H, 5), 1.90-1.75 (4H, m), 1.20 (3H, 1), 1.10
(3H, 1)

P3

o1 6.87 (1H, 5), 6.85 (1H, 5), 4.74 (1H, d), 4.68
(2H, t), 4.65 (1H, d), 3.53 (1H, d), 2.79 (1H, d),
2.56 (1H, 1), 2.26 (3H, s), 2.09 (3H, s), 2.05 (3H,
s), 1.94 — 1.80 (2H, m), 1.67 - 1.56 (2H, m).

P4

54 6.87 (1H, 5), 6.85 (1H, 5), 4.85 - 4.78 (1H, m),
4.74 (1H, d), 4.64 (1H, d), 3.51 (1H, d), 2.77 (1H,
d), 2.25 (3H, 5), 2.09 (3H, s), 2.06 (3H, 5), 1.93 -
1.79 (2H, m), 1.67 - 1.54 (2H, m), 1.25 (3H, d),

1.20 (3H, d).
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Compound

Number

Structure

*H nmr (CDCl; unless stated) or other physical

data

P5

T~

51 6.88 (1H, 5), 6.86 (1H, 5), 4.73 (1H, d), 4.59
(1H, d), 3.56 (1H, d), 2.76 (1H, d), 2.27 (3H, 5),
210 (3H, 5), 2.04 (3H, 5), 1.89 - 1.80 (2H, m),
1.69 - 1.56 (3H, m), 1.01 - 0.92 (4H, m).

P68

ﬂ

31 6.86 (1H, s), 6.84 (1H, 5), 4.74 (1H, d), 4.58
(1H, d), 3.48 (1H, d), 2.77 (1H, d), 2.40 - 2.35 (2H,
m), 2.26'(3H, s), 2.09 (3H, 5), 2.04 (3H, s), 1.63 -
1.82 (2H, m), 1.65 - 1.48 (4H, m), 1.31 - 1.17 (6H,
m), 0.86(3H, 1).

P7

o1 7.38 - 7.37 (3H, m), 7.19 - 7.18 (2H, m), 6.97
(2H, s), 6.68 (1H, dd), 6.55 (1H, d), 5.08 (1H, s
with fine §plitting), 4.82-481(2H, m), 4.13 -4.10
(1H, m), 4.03 - 4.00 (1H, m), 3.13 (1H, dd), 2.89
(1H, dd),‘2.54 -2.45 (4H, m), 2.37 (3H, s), 1.20 -
1.16 (6H, m).

P8

S17.35-7.32 (3H, m), 7.15- 7.13 (2H, m), 6.93
(1H, s), 6.92 (1H, 5), 6.54 - 6.49 (2H, m), 5.14

| (1H.d), 4.71 - 4.64 (2H, m), 4.15- 4.08.(2H, m),

2.99 (14, d), 2.84 (1H, d), 2.59 - 2.39 (4H, m),

2.32 (3H,'s), 1.17 - 1.13 (6H, m).

&4 6.84 (1H, 5), 6.82 (1H, 5), 4.73 (1H, d), 4.57 -
4.56 (1H, m), 3.46 - 3.44 (1H, m), 2.7 (1H, d),
2.46 - 2.35 (1H, m), 2.23 (3H, s), 2.08 (3H, 5),
2.02 (3H, 5), 1.92 - 1.80 (2H, m), 1.04 (3H, d),
0.93 (3H, 1).

P10

51 6.86 (1H, s), 6.84 (1H, s), 4.74 (1H, d), 4.56
(1H, d), 349 (1H, d), 2.78 (1H, d), 2.85 - 2.58 (1H,
m), 2.25 (3H, s), 2.09 (3H, 5), 2.03 (3H, 5), 1.93 -
1.79 (2H, m), 1.66 - 1.56 (2H, m), 1.13 (3H, d),

1.06 (3H, d).

s
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Compound | Structure

Number

'H nmir (CDClI5 unless stated) or ather physical

data |

P11

54 7.34-7.31 (34, m), 7.15 - 7.12 (2H, m), 6.90
(2H, s), 6.50 (2H, s), 5.05 (1H, 5), 4.79 - 4.72 (4H,
m), 4.23 (1H, d), 3.7 (1H, d), 3.65 - 3.58 (2H, m)
3.06 (1H, d), 2.66 (1H, d), 2.54 - 2.34 (4H, m),
2.31 (3H, 5), 1.20 (3H, 1), 1.15 - 1.10 (BH, m).

P12

84 7.33 - 7.30 (3H, m), 7.14 - 7.12 (2H, m), 6.90
(2H, s), 6.51 (1H, dd), 6.45 (1H, d), 5.11 (1H, d),
5.05 (1H, d), 4.81 - 4.76 (1H, m), 4.73 - 4.72 (2H,
m), 4.30 (1H, d), 3.17 - 3.12 (2H, m), 3.06 (1H, d),
2.69 (1H, d), 2.52 - 2.35 (4H, m), 2.31 (3H, 5),
1.53 - 147 (2H, m), 1.15 - 1.11 (6H, m), 0.90 (3H,
1).

P13 M- |

S 7.33 - 7.30 (3H, m), 7.15 - 7.11 (2H, m), 6.86
(2H, 5), 6.50 - 6.49 (2H, m), 5.11 (0.5H, 5), 5.04
(0.5H, s), 4.76 - 4.66 (2H, m), 4.16 - 4.1 (1H, m),
3.77-3.74 (1H, m), 3.43 (1.5H, s), 3.34 (1.5H, 5),
| 3.03 (0.5H, 5), 2.94 (0.5H, 5), 2.77 (0.5H, 0), 2.62 | -
(0.5H, d), 2.27 (1.5H, 5), 2.19 (1.5H, 5), 2.12
(1.5H, ), 2.08 (1.5H, 5), 2.07 (3H, 5).

0 o
P14 " LI|

G 1.04 (6H, m),1.08 (9H, 5),1.6 (2H, m),1.85 (2H,
m), 2.3 (3H, 5), 2.33 (4H, m), 2.79 (1H, d), 3.58
(1H, d), 4.54 (1H, d), 4.74 (1H, d), 6.85 (1H, 5)
6.88 (1H, s).

34 1.04 (BH, m), 1.6 (2H,m), 1.85 (2H, m), 2.3
(3H. s), 2.35 (4H, m), 2.8 (1H, d), 3.63 (1H, d),
4.66 (1H,d), 4.7 (1H, s), 4.75 (1H, d), 6.9 (2H, s).

P16 Moo

on 1.04 (6H, m), 1.2 (3H, m), 1.35 (1H, m), 1.6
(8H, m), 11.85 (2H, m), 2.32 (9H, m), 2.8 (1H, d),
3.58 (1H, d), 3.67 (3H, s), 4.58 (1H, d), 4.75 (1H,
d). 6.9 (2H, s).

[
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Compound { Structure

Number

'H nmr (CDCl; unless stated) or other physical
data '

P17

81 1.04 (6H, m), 1.3 - 1.8 (14H, m), 2.3 (3H, s),
2.34 (5H, m), 2.79 (1H, d), 3.6 (1H, d), 4.54 (1H,
d),4.75 (1H, d), 6.89 (2H, d).

P18

| 3.63 (1H, d), 4.22 (2H, q), 4.64 (1H, d), 4.77 (1H,

Sn 1.06 (6H,m), 1.28 (3H, 1), 1.63 (2H, m), 1.87
(2H, m).'2.3 (3H, s), 2.35 (4H, m), 2.8 (1H, d),

d), 6.91 (2H, d).

P19

3 0.85 (BH, d),1.05(8H, m), 1.61 (2H, m), 1.85
(2H, m),'1.98 (1H, m), 2.28 (2H, d), 2.3 (3H. 5),
2.36 (4H, m), 2.8 (1H, d), 3.58 (1H, d), 4.58 (1H,
d), 4.75 (1H, d), 6.89 (2H, d).

-~ A .
P20 @E{ T
-_‘H \‘o ~

on 0.84 (3H, 1), 1.05 (EH, m), 1.23 (8H, m), 1.62
(2H, m),1.86 (2H, m), 2.3 (3H, s), 2.37 (6H, m),
2.8 (1H, d), 3.59 (1H, d), 4.58 (1H, d), 4.75 (1H,

1 P21

| @21, m), 2.3 (3H, 5), 2.35 (4H, m), 2.7 (1H, ),

d), 6.9 (2H, d).

31 0.95 (4H, m), 1.05 (BH,m), 1.63 (3H, m), 1.85. _ |

3.65 (1H, d), 4.59 (1H, d), 4.74 (1H, d), 6.9 (2H, d)

5 1.07 (9H, m), 1.6 (2H, m), 1.85 (2H, m), 2.31
(3H, 5), 239 (6H, m), 2.79 (1H, d), 3.62 (1H, d),
4.58 (1H,.d), 4.74 (1H, d), 6.9 (2H, d).

|
P23 . \%r Y

81 1.06 (éH, m), 1.82 (2H, m), 1.87 (2H, m), 2.3
(3H, 5),2.35 {4H, m), 2.8 (1H, d), 3.52 (1H.d), 4.62
(3H, m), 4.75 (1H, d), 5.31 (2H, m), 5.85 (1H, m),
6.91 (2H, d).

., N
- f@?&’*‘u

51 0.9 (6H, d), 1.07 (6H, m), 1.61 (2H, m), 1.86
(2H, m),1 92 (1H, m), 2.31 (3H, s, 2.32 (4H, m),
2.8 (1H, d),2.52 (1H, d), 3.94 (2H, m), 4.64 (1H,
d). 4.76 (1’_H, d), 6.91 (2H, d).

/B
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Compound | Structure 'H nmr (CDCl;3 unless stated) or other physical
Number data |

8n 1.07 (6H, m), 1.62 (2H, m), 1.87 (2H, m), 2.31
(3H, s),:2.36 (4H, m), 2.56 (1H, m), 2.81 (1H, d),

/../\O H, ]‘ JI
P25 v <7 A
@,',;o R 3.63 (1H, d), 4.67 (1H, d), 4.75 (2H, m),
H
6.9 (2H! d).
43\\ on 1.05 (9H,m), 1.13 (3H, d), 1.61 (2H, m),
o =
~(u I 1.87 (2H, m),2.31 (3H, s), 2.36 (4H, m), 2.6 (1H,
P26 )j/ T !
A m), 2.79 (1H, d) 3.581 (1H, d), 4.57 (1H, d), 4.76
2 Y0
H (1H, d), 6.89 (2H, d).
o)\
SRR 7~
‘4
\0-0 H “\ LT'[ Approximately 1:1 ratio of Isomer A : Isomer B
\ Oy'«.H o o 6.87 - 6.86 (2H, m), 4.84 - 4.77 (1H, m), 4.60
(1H, d), 3.89 (1H, d), 3.70 (1H, d), 3.60 (1H, d),
P27 Isomer A ,
YY 3.41 (2H, s), 2.80 (1H, d), 2.25 (3H, s), 2.10 (3H,
Y- M S \.I,\" s), 2.05 (3H, s), 2.03 - 1.96 (2H, m), 1.72 - 1.65
{ §>“J: (2H, m),11.25 (3H, d), 1.19 (3H, d).
L L
Isomer B
\&
}\, N AN S
\0..0 H LL l I Approxirﬁately 1:1 ratio of Isomer A : Isomer B
é § ;,_’/T;.o T o1 6.88 - 6.86 (2H, m), 4.74 - 4.60 (3H, m), 3.89 -
H
P28 tsemor A 6.63 (3H, m), 3.41 (3H, s), 2.92 (0.5H, d), 2.83 -

isomer B K
AN

2.81 (0.5H, m), 2.56 - 2.55 (1H, m), 2.26 (3H, s),
2.10 (1.5H, s), 2.09 (1 5H, s), 2.04 (1.5H, 5), 2.03
(1.5H, 5); 2.00 - 1.65 (4H, m).

!
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Compound | Structure 'H nmr (CDCl; unless stated) or other physical
Number data
I'I-CSH“
j\ N AN S '
\0"\0/". ‘K‘\ /‘L\:/I]

Approximately 1:1 ratio of Isomer A : Isomer B
on 6.86 - 6.84 (2H, m), 4.55 (1H, d), 3.89 (1H, d),
3.70 (1H, d), 3.59 (1H, d), 3.41 (3H, s), 2.81 (1H,

P29 .
d). 2.39-2.33 (2H, m), 2.25 (3H, s), 2.09 (3H, s),
2,03 (3H, 5), 2.00 - 1.5 (1H, m), 1.66 - 1.49 (3H,
m), 1.38 - 1.13 (8H, m), 0.90 - 0.84 (3H, m).
Approximately 1.1 ratio of Isomer A : Isomzr B
511 6.88 - 6.86 (2H, m), 4.55 (1H, d), 3.89 (1H, d),
isomer A
P30 3.71 - 3.65 (2H, m), 3.41 (3H, s), 2.79 (1H, d),
P .
" . a \Q 2.27 (3H, s), 2.11 (3H, s), 2.03 (3H, 5), 1.78 - 1.50
o— H W A
{335[ (4H, m), 1.07 - 1.04 (1H, m), 0.99 - 0.91 (4H, m).
H
0
Isomer.8 - L \
\5 . \l,,//\"/ ;
\o—-,o M j T Approximately 1:1 ratio of Isomer A : Isomer B
\ "yzH ) 31 6.84 - 6.82 (2H, m), 4.54 - 4.52 (1H, ), 3.89
tsomer A {1H, d), 3.70 (1H, d), 3.56 (1H, t), 3.40 (3H, s),
P31 !
2.80 (1H,d), 2.44 - 2.37 (1H, m), 2.24 (3H, s),
. \(Y
o— M ?\ ) 2.09 (3H, s), 2.02 (3H, s), 1.71 - 1.35 (6H, m),
Q) \l( T 1.17 - 1.02 (34, m), 0.95 - 0.67 (3H, m).

W
0=
isomer B

/8¢
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Compound | Structure "y nmr (CDCl; uniess stated) or other physical
Number data
. N\ AN S
A
o FXLI | Approximately 1:1 ratio of Isomer A : Isomer B
1
j W 2 34 6.85-6.83 (2H, m), 4.52 (1H, d), 3.89 (1H, d),
lsomer A 3.70 (1H, d), 3.58 (114, d), 3.40 (3H, s), 2.80 (1H,
P32 X

-

O

'-h O

0#/
isomer B

d), 2.62 - 2.57 (1H, m), 2.24 (3H, s), 2.09 (3H, s),
2.02 (3H, 5, 1.71- 152 (4H, m), 1.11 (3H, 1), 1.04 |
(3H, d)..

61 6.84 (1H, s), 6.82 (1H, s), 4.75 (1H, d), 4.55

Mg NN ,
o33 oH‘L ) ) (1H, d), 3.45 (1H, d), 2.78 (1H, d), 2.24 (3H, s),
[ 2.00 (3H, §), 2.02 (3H, 5), 1.89-1.83 (2H, m), 1.63
W ° —1.59 (2H, m), 1.1 (9H, ).
_ § Ny 51 6.90 (1H, 5), 6.80 (1H, 5), 4.73 (1H, d), 4.66
bas MR A (1H, d), 3.58 (3H, 5), 2.91 (1H, d), 2.66 (1H, d),
@,\ - 2.49 - 2.39 (4H, m), 2.30 (3H, 5), 1.88 - 1.81 (2H,
W ° m), 1.62 - 1.56 (2H, m), 1.12 - 1.08 (3H, m).
\ o~ | 546.93 2H, br. 5).3.71 - 369 (1, m), 2.81-2.80 |
b5 A i (1H, m), 2.32 (3H, 5), 2.20 (3H, 5), 2.08 (3H, s),
St T 1.87 - 1.72 (5H, m), 1.64 - 1.60 (6H, m), 1.05 -
W ° 0.99 (4H, m).
\& , |
51 6.88 (1H, 5), 6.86 (1H, 5), 4.71 (1H, dd), 4.61
S~ a7 (th, ddj, 3.65 (1H, d), 2.77 (1H, d), 2.55 (1H, 1),
P36 oy ! ‘

2.26 (3H, §), 2.12 (3H, 3), 2.04 (3H, 5), 1.82 - 1.71
(4H, m), 1.56 (3H, s), 1.53 (3H, s).
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Compound | Structure "M nmr (CDCI: unless stated) or other physical
Number data

P37

T

Isomer A

AN |
‘-Ho

(o]

isomer B

ST
I T

Approximately 1:1 ratio of Isomer A : Isomer B

o1 6.87 f1H, s), 6.85 (1H, s), 4.70 (0.5H, d), 4.55
(0.5H, d), 4.43 (1H, s}, 4.26 (1H, 5), 3.53 (1H, app
t), 2.74 (1H, app 1), 2.26 (3H, s), 2.09 (3H, s), 2.04
(3H, s), 1.82 - 1.63 (3H, m), 1.49 - 1.41 (2H, m),
1.30 - 1.26 (1H, m), 0.98 - 0.90 (7H, m).

P38

\§
31
A, !

0
(o)
Isomer B K
N\

Apprommatcly 1:1 ratio of Isomer A : Isomer 8

51 6.87 (1H, s), 5.86 (1H, 8), 4.72 - 4.60 (3H, m),
4.45 {0.5H, s), 4.33 (0.5H, d), 3.77 (1H, s), 3.50
(1H, d), 2.79 - 2.76 (0.5H, m), 2.56 - 2.54 (0.5H,
m), 2.26 '(3H, s), 2.08 (3H, s}, 2.05 (3H, s), 1.84 -
| L75.(2H, m), 1.52 - 1.42(2H, m), 1.30 - 1.24 (IH,
m), 0.96 - 0.83 (3H, m).

P39

\/r\/

1\

el

84 7.01 (1H, br. s), 6.76 (1H, d), 6.72 (1H, dd),
4.72 (1H, d), 4.65 (1H, d), 3.78 (3H, 5), 3.65 (3H,
s), 2.88 (1H, d), 2.64 (1H, d), 2.15 (3H, 5), 1.80 -
1.89 (2H,'m), 1.56 - 1.62 (2H, m).

P40

8y 6.91 (1H, br. s), 6.76 (1H, s}, 6.70 (1H, d), 4.73
(1H, d), 4153 (1H, d), 3.78 (3H, s), 3.43 (1H, s),
2.75 (1H, d), 2.15 (3H, s), 1.93-1.79 (2H, m),
1.65-1.58 (2H, m), 1.16 (9H, 5).

P41 .

8, 7.11-7.05 (1H, m), 7.03-6.99 (1H, m), 6.89 (1H,
br. s), 4.7§ (1H, d), 4.65 (1H, d), 3.64 (1H, 5), 2.89
(1H, d), 2.64 (1H, d), 2.28 (3H, 5), 2 13 (3H, 5),
1.92-1.78/(2H, m), 1.63-1.57 (2H, m).

38
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Compound | Structure 'H nmr (CDCl: unless stated) or other physical
Number data

ST

'\}l" ~e g

Sy 7.19 (1H, dd), 5.96 (1H, td), 6.91-6.86 (1H, m),
477 (1&[«, d), 4.70 (1H, d), 3.72 (3H, s), 2.96 (1H,

P42
V"o d), 2.70 (1H, d), 2.18 (3H, s), 1.97-1.82 (2H, m),
H ‘
1.68-1.62 (2H, m).
- \T/AW 8y 7.16 - 7.10 (1H, m), 7.08-7.03 (1H, m), 6.94
H .)V\\\I" T : o (1H, br. 5), 4.77 (1H, d), 4.70 (1H, d), 3.68 (3H, 5),
P43
1] : ‘0 . 2.93 (1H, d), 2.72-2.66 (1H, m), 2.17 (3H, 5),
1.97-1.80 (2H, m), 1.62-1.58 (2H, m).
\ﬁ 1 7.09 (1H, d), 7.04-5.99 (1H, m), 6.76 (1H, br.
N ‘
o’H “i l\/]\ s), 4.75 (1H, d), 4.54 (1H, d), 3.49-3.41 (1H, m),
P44 L ey
(EA 2.76 (1H, d), 2.26 (3H, ), 2.17 (3H, s), 1.94-1.79
W © (2H, m), 1.67-1.59 (2H, m), 1.15 (9H, ).
\)4 8, 7.16 (1H, dd), 6.92 (1H, td), 6.74 (1H, br. 5),
~ \s/‘
o, ] [ﬂ\ 4.75 (1H, d), 4.54 (1H, d), 3.46 (1H, d), 2.77 (1H,
P45 L e N
@:\[ d), 2.17 (3H, 5), 1.93-1.82 (2H, m), 1.67-1.57 (2H,
W ° m), 1.17 (9H, s).
jl 847.21-7.17 (1H, m), 7.16-7.12 (1H, m), 6.96
72y =
o, ‘L o | (1H, br. ), 4.74 (1H, d), 4.54 (1H, 5), 3.45(1H, d), |
P46 | %, e S0 gy ’
@/L 2.77 (1H, d), 2.17 (3H, s), 1.94-1.80 (2H, m),
o ,
H 1.67-1.58 (2H, m), 1.17 (9H, s).
\)4 5,1 6.58 (2H, d), 4.74 (1H, d), 4.55 (1H, d), 3.76
Ao P Ny
o, | (3H, s), 3.43 (1H, d), 2.82-2.73 (1H, m), 2.11 (3H,
P47 LRy .
S s), 2.04 (3H, s), 1.93-1.78 (2H, m), 1.66-1.57 (2H,
W O m), 1.1 (9H, s).
- m\],/\] 81 7.33 (1H, d), 7.29 (1H, br. s), 7.23 (1H, dd),
- H )NTV*.,L.C, 4.75 (1H, d), 4.67 (1H, d), 3.76 (3H. s), 2.94 (1H,
4 )
R+ - s), 2.69 (1H, s), 1.93-1.76 (2H, m), 1.65-1.54 (2H,
3 ) (1H, s) ) (
m).
R & 6.60 (2H. d), 4.72 (1H, d), 4.65 (1H, d), 3.76
o H X\TIT I (3H, s), 3.58 (3H, 5), 2.88 (1H, d), 2.64 (1H, d),
49 ~=
VT o 2.13 (3H, 5), 2.10 (3H, 3), 1.90-1.77 (2H, m), 1.64-
H

1.54 (2H, m).

[39
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Compound | Structure *H nmr (CDCI; unless stated) or other physical

Number data
J\ 8,1 7.14 (2H, d), 5.34 (1H, s), 5.04 (1H, s), 4.73

~— Y .,/'\. ; !
P50 " n\ /%/" (1H, d), 4.66 (1H, d), 3.58 (3H, s), 2.90 (1H, d),
—& 2.66 (1H, d), 2.17 (3H, s), 2.14 (3H, 5), 2.11 (3H,
H

s), 1.92-1.75 (2H, m), 1.66-1.54 (2H, m).

Approximatety 1:1 mixture of Isomer A : Isomer B
o} Z ‘

F.C H ,\\ U isomer A: §,7.81 (2H, s), 6.87 (1H, s), 6.83 (1H,

>’ \ N )I r s), 4.83 (1H, d), 4.69 (1H, s}, 3.64 (1H, d), 3.22
"“) {1H, dd), 2.99 (1H, d), 2.38 (1H, dd), 2.25 (3H, s),

tsomer A /< 2.11 (3&. s), 2.04 (3H, s), 1.99 - 1.96 (1H, m),

1.23 (3H, s), 1.13 (6H, s).

P51 V4
Isomer B: 3,;7.84 (2H, s), 6.87 (1H, s5), 6.84 (1H,
~g 7 1
[ 2
Fo 0 9 /\\ /J\\ U s), 4.99 (1H, d), 4.50 (1H, s), 3.64 (1H, d), 3.24
N>,'_-\>__/T; T (1H, dd), 2.94 (1H, d), 2.35 (1H, dd), 2.25 (3H, s),
PR W U 2.10 (3M, 5), 2.04 (3H, 5), 1.91 - 1.89 (1H, m),
F.C
lsomor B 1.07 (9H s).
Approximately 1:1:1:1 mixture of Isomer A :
o | IsomerB;!sqmerC;, IsomerD .
\oﬁ;{\\_,,\l,, ~ . - | GuB84 (1K), 662 (1H 55, 471 (025H, ), 468
\_égfl N N ;%\T]l ! (0.25H, d), 4.60 (0.25H, d), 4.52 (0.25H, d), 4.48
i A (0.25H, d), 4.45 (0.25H, 5), 4.41 (0.25H, d), 4.23
Isomer A Iscmer B !
P52 . NP (0.25H, $), 3.79 (0.25H, d), 3.43 (0.5H, ), 3.04

\‘—\N{ ”’ \\I - \ o | (0.25H, d), 2.77 - 2.73 (0.75H, m), 2.24 (3H, s),
3 - i
A% AR 2.19— 2.11 (1H, m), 2.00 (3K, s), 2.03 (3H, ),
T o
tsomer € Iscmer O 1.84 - 1.73(1H, m), 1.52 - 1.39 (2H, m), 1.28 -
1.26 (1H, m), 1.12 - 1.10 (9H, m), 1.00 - 0.90
(3H, m). .

Biological Examples
Test Example 1
Monocotyledonous and dicotyledonous test plants were sown in standard soil in pots. After

cultivation for one day (pre-emergence) or after 10 days cultivation (post-emergence) under
controlled conditions in a glasshouse, the plants were sprayed with an aqueous spray solution
derived from the formulation of the technical active ingre&ient in 0.6 mi acetone and
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45 ml formulation solution containing 10.6% Emulsogeﬁ EL (Registry number 61791-12-6),
42.2% N-methyl pyrrolidone, 42.2% dipropylene glycol monomethyl ether (Registry number
34590-94-8) and 0.2 % X-77 (Registry number 11097-66-8). The test plants were then grown in a
greenhouse under optimum conditions until, 15 days later for post-emergence and 20 days for
pre-emergence, the test was evaluated (100 = total damage to plant; 0 = no damage to plant).
Test plants:

Alopecurus myosuroides (ALOMY), Avena latua (AVEFA), Lolium perenne (LOLPE), Setaria
faberi (SETFA), Digitaria sanguinalis (DIGSA), Echinochloa crus-galli (ECHCG)

Pre-Emergence Activity

Compound Rate % E § E § §
Number o/ ha z < - o a &
T1 250 | 100 | 100| 100| 100| 100 | 100
T2 250 | 100| 100| 100 | 90| 100| 100
13 250 | 90| 80| 100| 70| 80| 100
T4 250| 90| 90| 100| 90| 100| 100
T5 250 | 100| 80| 100| 80| 100| 100
6 250 | 80| 30] 100| 80| 90 90
1717 | 2s0{ 1001 80| 100] 90| so| o
T8 250 | 100| 90| 100| 100 100 | 100
T9 250] 70| 40] 100] 100| 100 100
T10 250| 80} 70] 100] 80| 80| 90
T11 250| 30| 40! 60| 20| o] 30
T12 250 10| 10| 40| 40| 40| o
T13 250 | 80| 80| o0| 100| 100} 100
T14 250 | 90| 90| 100]| 100| 70| 90
T15 250 | 40| 20| 40| 60| 30| 80
T16 250 0{ 10 o] 10| o] o
T17 250 100] 90| 100 | 100 | 100 |i 100
T18 250 | 100 | 100| 100 | 100| 100 | 100
T19 250 | 100| 90| 100| 100| 90| 100
121 250| 90| 30| so| 70| 10| 80
127 250 | 70| 70! 70| 100{ 90} 100
T34 50| 70| 30| eo| 80| eo| 40
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Compound Rate % 5 § % é . §

Number g/ha | < < - @ o] w
137 250| 60l 30] 30| o] 20| 30
139 250 10| 20| 30| 40| 30| 30
T40 250| 50| 60| 60| 40] 60| 40
T41 250 | s0| 30| 20| eo| 30| 70
T42 250 o] 1] o] o] of 30
T43 250 | 10| 20 o] so|l 20| o
T44 250| 80| 40| 70| 80| 80| 70
T46 260 10| o] 30| 30| 20| 70
147 250 | 100| 80| 100| 80| 70| 100
T48 250 | 100| 80| 100] 100| 100 100
T49 250| 80| 70} 10| 20| 10] 80
152 250] 40| 30| 100| 90| 90| 100
153 250 10| 20| 10| 10| 10] o
156 250 | 100 e0f 100| 70| 70| 100
157 250 | s0| 30f 100 80| 60| 70
158 250] of 10| o] o| o} eo}.
| 150 250 10| 20| 30| 40| s0| 30
T60 250 o] 40| 10] 10| 30| 30
T62 20| 70| 70| 60| 80| 80| 80
T64 250 o] of 10| 20| 10] s0
165 250| 100] 90| 10| o 100 100
766 250| 30] 60| 40| 100| 0| 70
170 250 | 80| so0f 100] 0| 90 ;_ 100
71 250 30| o] of 20| 50| 50
185 250| 40| 60| 70| 70| 60| 70
789 2s0| 20| 60| 40| 30| 30| 20
790 250 10] 60| 20! 40| 60| 70
To1 250| 20| so| 20| sof 70| =0
T92 250| 20| e0] 30| 70| 70| 90
T93 250| 40| 30| 20| 30| 30| o
T97 250 | 100| of 00| 90| 100] 100

PCT/EP2008/006467
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Compound Rate % E %J E :(‘3 %
Number g/ha | < < - @ o P
198 250 30| 20| 20| 70 o 30
T99 250| 80| 60| 100 80| 80| 100
T106 250| 90| 90| 100 100 100} 100
T107 250 | 90| 90| 100| 100]| 100{ 100
T125 250| 70| 70| 100| 100| 100} 100
T128 250| 70| 70| 80| 100 100| 100
T129 250 | 100] 90| eo| 100 s0| 100
T134 250 | 60] 20| 70 ol s0f 20
T143 250 s0| 20| 70| 70| 80| 10
T146 250| 70| 60| 90| 80| 80| 80
T147 250 | 40 ol 40| 60| 40| 90
T148 250| 60| 50| 70| 60| 70| 80
T149 250| 90| 60| 80| 80| 70| 90
T150 250 0 0| 30 0 0| 40
T151 250| 50| 20| 60| 20| 80| 40
T153 250| 70| 70} 80| 70| 60| 70]
[1154 20| 70| 50| so| 70| 70| 100
T155 250| 60| 50| 80| 60| 70| 60
T156 250| 70| 60| 70| 70| 70|’ 70
T157 250 | 30 -{ 70 0 0] 50
T158 250| 60| s0| 70| 70| 70| 50
T159 20| so| eo| 40| 70| 70| 70
T160 250 30| so| 40| 70| 40| 40
T162 250| 70| 70| eo| 10] 40| 80
T163 250| 70| 60| 90| 90| 90| 80
T165 250| 70| 20| 80| 70| 50| 80
T167 250 | 30| 40| 40 ol 30/ .50
T169 250 | 20| 30| 40 0 0 0
T170 250| 80| 40| 90| 70| 70| 80
T 250 | 30 o| 10| 70| 40| '70
T173 250| 90| 70| 100 60| 70} .70

'93



194

WO 2009/019005 PCT/EP2008/006467
-188 -

Compound Rate % é lél E é §

Number g/ ha z z & @ = 2
T174 250 | 30| 30| 30| of 4| o
T177 250 eo| sol 70| so| 10] 70
7178 250] 70| 40| 80| 100| 80| 100
T179 250| 70| 60| 80! 10| e€0| 70
T180 250| 30| 20] 70| 40| 80| 60
T181 250| 40| 40] 80| 70| 90] 100
T182 50| 20| so| 40| s0| so| 9o
T184 250| 30| eo| 70| 90| 70| 60
T185 2s0| 80| 80| 100| 80| 80| 80
T187 250 10| 20| 60| 40| 20| 10
T188 250 | 40| o] so| 70| 100 60
T193 250| 20| 30| 60| 40| 20| 20
T194 250| o] 20] 20| sol 70| 50
T199 250| ol 50| 60| 60| 100. 80
T200 250] o] o] 70| 70| 70]. 90
7203 260 | 20| 20| eo| 70| 70| 90 -
1208 50| so| 70| so| 8| 70| 80
P3 250 | 100] 100| 100| 90| 90| 100
P4 250 | 100{ 00| 100 70| 90| 90
P5 250 | 100] 100 100 | 90| 100 90
P6 250 | 100 | 100] 100 | 80| 100 | 90
P9 250 | 100 100 100 | 80| 90| 80
P10 260 | 100| 100| 100 | 80| 100| 100
P14 250 | 100| 100| 100! 100 100 | 100
P15 250| 80| 90| 90| 100] 100 100
P16 250 | 100| 90| 90 100 100 100
P17 250 | 90| 90| 100 100| 100 400
P18 250 | 100{ 100] 100 100 100 100
P19 250 | 100| 100 100| 100] 100 100
P20 250 | 100| 80| 100| 100| 100 100
P21 250 | 100} 100| 100! 100} 100 100
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Compound | Rate <§3 § % E 8 | ii:

Number g/ha| < | < | 2| @] @] u
P22 250 | 100| 100 100 100 100 100
P23 250 80 90 100 100 | 100} 100
P24 250 90| 90| 100| 100 ]| 100 1 100
P25 250 100 100 100 100 | 100 ( 100
P26 250| 100] 90| 100| 100 100 100
P27 250| 90| so| 90| 80| o] 100
P28 250 90 80 100 80 90 80
P30 250| 80| 80! 90| 80| 80| 90
P33 250| 90| 70| 100 80| 80| -
P36 250 70 80 100 80 80 ‘ 100
P37 250 80| 90} 100 [ 100 100] 100
Post-Emergence Activity

Cowpound | lRate g/ _. (% 5 . § E | g ] g )

Number ha < | T | 4| @} O W
T1 125/ 90| 90| 80| 100]| 100| 100
T2 125 | 100| 90| 100| 80| 100 100
T3 125 60 30 60 90 100} 100
T4 125| 80| 90| 90| s8o| 80| 100
15 125| 70| 70| 80| 90| 100 | 100
T6 125 80 80 80 80 90 90
T7 125 100 90 90 90 70 90
T8 125 | 100| 100} 100| 100 | 100 100
T9 125 80 60 70 80{ 100 | 100
T10 125 70 70 80 80 50 80
™ 1256| 40| 20| 30| 70| 80| 70
T12 125 70 50 10 70 70 70
113 125| 80] 90| 90| 100] so| 100
T14 125 80 80 80 100 90 |, 100
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Compound | Rate g/ % E %J % é ! §

Number ha z < - @ o’ D
T15 125| 50| 40| 40| 50| 80 80
T16 126 | 40| 20| 50 ol o 30
T17 125| 100! 100] 90| 100] 100] 100
718 125 100 | 100| 80| 100} 100| 100
T19 125 | 100 100| 90| 100| 90| 100
T21 126 | 90| 70| 70| 60| 30| 100
127 125 | 100] 90| 80| 100 100{ 100
T34 125/ 40| 30| 30| so| 80| 80
137 125 | 50| 20| 20| 70| s0| 80
139 125 | 10| 20 o| 60| 70| 70
T40 126 | 40| 30} 30| 70| 70| 70
T41 125 | 40 0 o| 80| 80| 80
T42 125 0 0| 10 0| 20| 60
T43 125 | 10 0 ol 40| 20| o0
T44 125 80| 50| 20| 80| 80| 90
146 125 0 0 ol eo]l. ol 8o}
| 147 125! 100| 90| 0| 70| 60| 100
T48 126 | 80| 70| 70| @0 100 100
T49 15| 80| so| 70| so| 70l 80
T52 126 | e0| 70| 70| 80| 80| 100
156 125 [ 100 50 80 60| 70| 100
T57 126 | 70| 70| 40| 70| 70| 80
158 125 o] 10 o] 30| 40} 30
159 125 | 50| 40 o] 70| 80| 80
60 125 | 10 0 o] 40| 50| o
T62 125 | 60 o| 20| 70| 70| 80
T64 125 | 10 0 o] 30| so0|i 50
65 125 90| oo| 80| 100 100| 100
T66 126| 80| 80| so| so| 90| 80
170 126| 90| 70| 70| 70| 70| 80
71 125 s0f 10| 20| 50| 70][. 60

(96



PCT/EP2008/006467

WO 2009/019005
-191 -

Compound | Rate g/ % 5 g E é‘ §

Number ha 2 < - @ 5? @
185 125| 90| 20| 70| 70| 20| 100
789 12| 80| 80| 8| 90| 90| 100
790 12| 90| 8| e0| 60| 80| 80
T91 125 | 90| 90| 50| 100 100] 100
192 126 | 100| 100| so| 100 100] 100
193 125| 60| 80| 60| 100 100] 100
T97 125 90| eo| 80| 100| 100 | 100
To8 125 70| 20| 40| 70| 60| 80
T99 125| so| 30| 10| 70| 60| 100
T106 125 90 80 80 90! 80| 100
T107’ 125 | 100| 90| 90| 100] 100 100
T125 126| 80| 70| 70| 80| 80| 90
T128 125| 80| 90| so| 100 100 100
T129 12| 8ol 80| 70| 100| 80 100
T134 125 | 20| 20| 20| s0| 20| 70}/
T143 125| 40| 60| 30| 40| e0| 70]
| T146 125| 80| 80| e0| 70| 70| 100
T147 12| 90| 0| 40| 70| 100] g0
T149 125| 80| 90| 70| 70| 80| 100
T150 12| 60| 60| 40| 90| 30 100
1151 12| 80| 80| 30| 10| 70| 80
T153 12| sol 80| so| 20| 30| 70
T154 125| 0| 60| e0] 70| 70| 100
T155 125| 90| 70| 0| 100| 100 100
T156 125| 0| 8ol 70| 100 70 100
T157 125| 60| 60| 40| 60| 60| 100
T158 125] 90| eo| 80| 100] 100 100
T159 126| go| 70| 40| 100| 100 100
T160 125| 0| 90| 70| 100 100] 100
T162 125| 90| 90| 70| 100] 100 100
T163 125 80| 80| sa| o] 70] 100
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Number ha . 2 3 @ 5' &
1
1165 125 | 80| 30| 8ol go| 70| 100
T167 126 | 80| s0| 50| 70] 70| 100
T169 126 | 90| 10| 30| 60| 40! 80
T170 125| 80| 70| 80| 40| 40 100
T171 126 | 70| 60| 20| 90| 80| 100
T173 125| 100| 90| eo| 90| 70| 100
T174 126| 70| 70| 40| s0 70'1 80
T177 126 | 80| 70] 30| 20| 30| 80
T178 125 | 100| 90| 90| 100 | 100 100
1179 126 8| 80| 80| 10| 504 70
T180 1256 | 90| 70| 70| 100! 90| 100
T181 125 | 90| 90| 80| 100| 80| 100
T182 125 | 100 90| 80| 100| 100] 100
T184 125 10 o| 10| so| 20 100
T185 125 90| 80} 80| 100]| 100| 100
T187 126 70| 10| 40| 60| 60| 70|
| T188 26| 80| 70| 30| 70| 100 100
7193 25| 60| 40| 30| 30| 60| 60
T194 125 | 30 o] 20 o 70| 80
T199 126 | 100| 100| 60| 80| 100 100
1200 125| 70| 80| 80| 100| 100 100
1203 125 20 10| 10 ol 50| s0
T208 1256| 70| 70| 80| 70| 50| 80
P3 125 | 100] 90| 100| 80| 70 100
P4 125 | 100 90| 00| 90| 80| 100
P5 125 | 100| 90| 100| 80| 60| 100
P6 126 | 100| 90| 100 | 80| 80| 100
P9 126! 100| 90| 100| 80| 80| g0
P10 126 | 100| 90| 100| 80| 80| 100
P14 126 | 90| e0| 90| 100 00| 100
P15 125| 100 90| 90| 80| 80| 100

|27
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> < w < <, O

Compound | Rate g/ (f) é % E 8 %
Number ha < < - @ a w
P16 125| 100 90| 100 100] 100} 100
P17 125] 100| 90| 100 100 100 100
P18 125/ 90| s0| so| 70| 70| 100
P19 126 | 100 100| 100 | 100| 100 | 100
P20 125 | 100 100} 100 90| 80 100
P21 125| 90| 100] 100| 00| 80| 100
P22 125 | 100| 100 100| 100 100 100
P23 125 | 100| 90| 90| 80| 70| 100
P24 125| 100| 100| 100 100| 70| 100
P25 125 | 100| 0| 100| 80| 80: 100
P26 125 | 100| 100| 90| 100| 100 | 100
P24 125| 80| 60| 70| ol 100 g0
P28 125| 80| 80| 70| 80| 80| 100
P30 125/ 80| Nc| 70| 80| 90| 100
P33 125| 80| 70| 80| 70| 70| 90
P36 16| 60| 70| 60| 80| 80| 90
P37 | 125] 0| 80| ool 100] e0] 100

Test Example 2
Test compounds were applied post-emergence at 60g ai/ha, alone and in combination with

cloquintocet-mexyl at 60g ai’ha; the adjuvant Adigor (O.S"%) was included for every treatment.
The application volume was 2001/ha. Target plants were 2-3 leaf seedlings of winter wheat
‘Hereward’ and winter barley ‘Antoniya’ grown in a greenhouse under ambient conditions.

Assessments were made at 14-21 days after application.

Compound Rate Cloquintocet- Crop Injury (%)
(g / ha) mexyl Wheat , | Barley
(g / ha) |
™ 60 0 85 199
60 60 18 |73
T3 60 0 28 s
60 60 0 k)

(49
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Compound Rate Cloquintocet- | Crop Injury (%)
{g/ ha) mexyl Wheat Barley
(g /bha)
1:1 mixture of 60 0 63 85
T106 : T107 60 60 23 45

Test Example 3

The test compound T1 was applied at 100 and 200g aitha, alone and in combination with a range
of safeners as 1:1 mixtures (for example at 100g + 10dg; 200g + 200g) to the test plants - wheat
and maize - at the 2-3 leaf stage. A 4-way safener mixture (cloquintocet-mexyl, benoxacor,

fluxofenim and compound A*) was also applied with the test compound so that each safener was
used a 1:1 ratio (for example at 100+100+100+1 00+100g aifha). Assessmenis were made at 14-

21 days after application.

Test Sample Wheat Injury (%) Maize Injury (%)
100 g/ha | 200 g/ha 100 g/ha 200 gtha
T1 alone 83 92 90 100
T1 + benoxacor at 1:1 ratio 80 85 90 75
T1 + clogquintocet-mexyl at 1:1 ratio 5 {10 __ 93 95
| 71 + isoxadifen at 1:1 ratio 65 73 65 75
T1 + cyprosulfamide at 1:1 ratio 68 85 23 28
T1 + compound A* at 1.1 ratio 73 88 30 35
T1 + fluxofenim at 1:1 ratio 75 90 85 88
T1 + mefenpyr-diethyl at 1:1 ratio 23 45 100 100
T1+ dichlormid at 1:1 ratio 73 73 80 100
T1 + 4-way mix at 1:1:1:1 ratio 0 20 | 30 50

* Compound A is N-(2-mathoxybenzoyl)-4-[{methylaminocarbonyl)aminolbenzenesulfonamide.
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What is claimed is:

1. A compound of formuia |

0

wherein

G is hydrogen or an alkali metal, alkaline earth metal, sulfonium, ammonium or a latentiating
group,

R' is methyl, ethyl, n-propyl, isopropyl, cyclopropyl, haldmethyl, haloethyl, vinyl, ethynyl, halogen,
C;-C,alkoxy or C,-Czhaloalkoxy,

R? R? and R* are independently of each other hydrogen}, methyl, ethyl, n-propyl, isopropyl,

" cyclopropyl, halomethyl, haloethyl, vinyl, ethynyl,ﬂh_alogqn, C;-C.alkoxy or C,-C2 haloalkoxy,

R® and R are independently of each other hydrogen, C,-C;alkyl, C,-Cshaloalkyl, C4-Cialkyoxy,
C,-Caalkylthio, halogen or C4-Cealkoxycarbonyl, or

R® and R"? join together to form a 3-7 membered carbocyclic ring, optionally containing an
oxygen or sulfur atom, and '

R® R’, R®, RY, R and R" are independently of each other hydrogen or a substituent, or R’ and
R® or R® and R'?, together with the carbon atoms to which they are attached form a keto, an
optionally substituted alkenyl or optionally substituted imino unit, or any two of R, R%, R® and R"
together form a 3-8 membered carbocyclic ring optionally containing a heteroatom selected from
0, S or N and optionally substituted, or R” and R*® together form a bond.

2. A compound according to claim 1, wherein

R® and R'" are independently of each other hydrogen, halogen, formyl, cyano or nitro or

R® and R'' are independently of each other C;-Cgalkyl, Co-Cgalkenyl, C>-Cgalkynyl, C,-Cgalkoxy,
C.-C; cycloalkyl, C3-C; cycloalkeny!, phenyl, heteroaryl or a 3-7 membered heterocyclyl, where
all these substituents are optionally substituted, or ‘

[



W07

WO 2009/019005 PCT/EP2008/006467

- 196 -

R® and R"" are independently of each other a group COR'®, CO,R" or CONR'R'®, CR'7=NOR"®,
CR™=NNR™R"!, NHR™, NR¥R™ or OR™ wherein

R'? is C-Cealkyl, Co-Cealkenyl, C,-Cgalkynyl, C;-C; cycloalkyl, Cs-C;cycloalkenyl, phenyl,
heteroaryl or a 3-7 membered heterocyclyl, where all these substituents are optionally

substituted,
R™ is hydrogen, C,-Csalkyl, Cs-Cealkenyl, Cy-Csatkynyl, C3-C; cycloalkyl, Cs-Creycloatkenyl,
phenyl, heteroaryl or is 3-7 membered heterocyclyl, where all these substituents are optionally
substituted, |

R'® is hydrogen, C;-Cgalkyl, C5-Csatkenyl, C3-Cgalkynyl, C+-Cgalkoxy, C,-Cghaloalkoxy, C3-C;
cycloalkyl, C:-Cscycloalkenyl, phenyl, heteroaryl or a 3-7 membered heterocyclyl, where ali these
substituents are optionally substituted,

R'%is hydrogen, C,-Calkyl, C;-Ccalkeny!, C;-Cealkynyl, C,;-Czalkoxy, C-Cghaloalkoxy, Cs-C-
cycloalkyl, Cs-C;cycloalkenyl, C,-Csalkylsulfonyl, phen;i/lsulfonyl, heteroarylsulfonyl, amino, Cs-
Cgalkylamino, diC,-Csalkylamino, phenyl, heteroaryl or a 3-7 membered heterocyclyl, where all
these substituents are optionally substituted, or

R'® and R" may be joined to form an optionally substitdled 3-7 membered ring, optionally
containing an oxygen, sulfur or nitrogen atom,

R and R are independently of each other hydrogen, C;-Calkyl or C-Cscycioalkyl,

R™ R and R* are independently of each other hydroéen, C-Csalkyt, C;-Csalkenyl, Cs-
Cealkynyl, C;-C; cycloalkyl, C1-Csa|kylca'rbpnyl, C.-Cealkoxycarbonyl, C;-Cisalkylthiocarbonyl,
"aminocarbonyl, C~.-Cgalkylarhi.noéarbonyl, diC,-Cgalkylaminocarbonyl, phenyl or heteroaryl,
where all these substituents are optionally substituted, |

R* is C4-Cgalkylcarbonyl, C-Cgalkoxycarbonyl, C,-Cealkyithiocarbonyl, C4-
Ccatkylaminocarbonyl, diC,-Csalkytaminocarbonyl, C+-Cgalkylsulfonyl, phenyicarbonyl,
phenoxycarbonyl, phenylaminocarbonyl, phenylthiocart;onyl, phenylsulfonyl, heteroarylcarbonyl,
heteroaryloxycarbonyl, heteroarylaminocarbonyl, heteroarylthiocarbonyl or heteroarylisulfonyl,
where all these substituents are optionally substituted, 1

R® is C,-C.alkyl, Cs-Cialkenyl, C5-Cialkynyl, Cs-C7 cycloalkyl, C,-Ceralkylcarbonyl, C4-
Cealkoxycarbonyl, C-Cgalkylthiocarbonyl, C4-Calkylaminocarbonyl, diC,-Cealkylaminocarbonyl,
C1-Csalkylsulfonyl, phenyl or heteroaryl, where all these substituents are optionally substituted, or
R* and R% may be joined to form an optionally substituted 3-7 membered ring, optionally
containing an oxygen, sulfur or nitrogen atom, where all these substituents are optionally
substituted, and ;

R™ is C3-Cgalkenyl, C;-Cgalkynyl, C4-C; cycloalkyl, Ci-Cgalkylcarbonyl, C-Csalkoxycarbonyl, C-
Cgalkylthiocarbonyl, aminocarbonyl, C,-Cgalkylaminocarbonyl, diC,-Czalkylaminocarbonyl, tri(C4-
Caalkyl)silyl, phenyl or heteroaryl, where all these substituents are optionally substituted.
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3. A compound according to claim 1, wherein |

R’, R®, R® and R" are independently of each other hydrogen halogen, hydroxyl, formyl, amino,
cyano or nitro, or

R, R%, R® and R' are independently of each other C1-Cealkyl C.-Cgalkenyl, C:-Cialkynyl, Cs-
Csalkoxy, C-CgalkoxyC4-Cealkyl, C4-Cealkyithio, C,-Csalkylsulfinyl, C4-Cgalkylsulfonyl, Cs-
CealkylthioC,-Cialkyl, C4-CgalkylsulfinylC4-Calkyl, C,-CzalkylsulfonylC,-Cgalkyl,C2-Cy cycloalkyl,
C.4-Cycycloalkenyl, tri(C4-Csalkylsilyl, aryl, heteroaryl or a 3-7 membered heterocyclyl, where all
these substituents are optionally substituted, or

R’. R®, R? and R' are independently of each other a group COR™, CO:R" or CONR™R",
CR"7=NOR™, CR"*=NNR™R™', NR¥R™ or OR™, wherein

R'3is C-Csalkyl, Ca-Cealkenyl, Co-Csalkynyl, C5-C; cycloalkyl, Cs-Ccycloalkenyl, phenyl,
heteroaryl or a 3-7 membered heterocyclyl, where all these substituents are optionally
substituted,

R" is hydrogen, C-Calkyl, Cs-Cialkenyl, Ca-Calkynyl, C;-C; cycloalkyl, Cs-C:cycloalkenyl,
phenyl, heteroaryl or is 3-7 membered heterocyclyl, where all these substituents are optionally
substituted, .

R'® is hydrogen, C4-Cgalkyl, C;-Csalkenyl, Cs-Csalkynyl, C4-Calkoxy, Ci-Cghaloalkoxy, Cs-C:
cycloalkyl, Cs-C;cycloalkenyl, phenyl, heteroaryl or a 3-7 membered heterocyclyl, where all these
substituents are optionally substituted,

R'® is hydrogen, Cy-Cgalkyl, Cs-Cialkenyl, Co-Cealkynyl, C-Cralkoxy, C4-Cshaloalkoxy, Cs-Cr
cycloalkyl, Cs-Cﬁycldalkényl, C1-Ceall{y!sulfonyl, amino, C,-Cgalkylamino, diC,-Cealtkylamino,
phenyl, heteroaryl or a 3-7 membered heterocyclyl, where all these substituents are optionally
substituted, or

R'® and R'® may be joined to form an optionally substituted 3-7 membered ring, optionally
containing an oxygen, sulfur or nitrogen atom,

R'” and R'® are independently of each other hydrogen, C. -C’alkyl or C.-Cycycloalkyl,

R'®, R* and R* are independently of each other hydrogen, Cy-Ccalkyl, Cs-Cealkenyl, Co-
Cealkynyl, Cs-C- cycloalkyl, C,-Cgalkylcarbonyl, C-Cialkoxycarbonyl, C,-C:alkyithiocarbonyl, C,-
Csalkylaminocarbonyl, diC;-Csalkylaminocarbonyl, pheryl or heteroaryl, where ali these
substituents are optionally substituted,

R and R” are independently of each other C-Cealkyl, C;-Cealkenyl, C.-Cealkynyl, C3-C;
cycloalkyl, C,-Cgalkylcarbonyl, C,-Calkoxycarbonyi, C4-Cialkyithiocarbonyl, C,-
Csalkylaminocarbonyl, diC4-Cgalkylaminocarbonyl, C1-Cé\alkylsulfonyl, phenyl or heteroaryl or
R*2 and R*® may be joined to form an optionally substituted 3-7 membered ring, optionally
containing an oxygen, sulfur or nitrogen atom, where all ‘these substituents are optionally

substituted, and
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R is C,-Cgalkyl, Cs-Csalkenyl, C5-Cgalkynyl, C5-C; cygloalkyl, C1-Ccalkylcarbonyl, C4-
Cealkoxycarbonyl, C,-Cealkylthiocarbonyl, C,-Cealkylaminocarbonyl, diC,-Cealkylaminocarbonyl,
C,-Csalkylsulfonyl, tri(C4-Cealkyl)silyl, phenyl or heteroaryl, where all these substituents are

optionally substituted.

4. A compound according to claim 1, wherein

R” and R®, or R and R, together form a unit =O, or form a unit =CR*R™, or form a unit =NR?,
or any two of R’, R?, R* and R’ form a 3-8 membered }ing, optionally containing a heteroatom
selected from O, S or N and optionally substituted by C:-Caalkyl, C4-Caalkoxy, C,-Caalkyithio, C,-
Caalkylsulfinyl, C4-Calkylsulfonyl, C;-Cshaloalkyl, halogen, phenyl, phenyl substituted by Cy-
Caalkyl, C,-Cshaloalkyl, C-C,alkoxy, Cy-Cshaloalkoxy, C-C.alkyithio, C;-C,alkylsulfinyl, Cy-
Csalkylsulfonyl, C;-C.alkylcarbonyl, C,-Calkoxycarbonyl, aminocarbonyl, C4-
Csalkylaminocarbonyl, diC,-Cgalkylaminocarbonyl, halogen, cyano or by nitro, heteroaryl or
heteroaryl substituted by C,-Caalkyl, C,-Cshaloalkyl, C-Cialkoxy, C-Cshaloalkoxy, C+-
C.alkylthio, C-Calkylsulfinyl, C,-Csalkylsulfonyl, C,-Cialkylcarbonyl, halogen, cyano or by nitro,
wherein

R?*and R? are independently of each other hydrogen, halogen, cyano or nitro, or

R% and R™ are independently of each other C.-Caalkyl, C,-Cealkoxy, C,-Cealkylamino, diC-
Cealkylamino, C;-Csalkylcarbonyl, C4-Csalkoxycarbonyl, Cq-Cealkylaminocarbonyl, diCy-
Cgalkylaminocarbonyt, N-phenyl—N—C17C5alkylaminocarl_)onyl, N-phenylC,-C.alkyl-N-C;-
Csalky'laminocarbonyl, NQheteroaryl—-N-C1-Cealkylaminoéamonyl, N-heteroarylC,-Czalkyl-N-C;-
Cgalkylaminocarbonyl, phenyl, heteroaryl, C-Cscycloalkyl or 3-7 membered heterocyclyl, where
all these substituents are optionally substituted, or

R*and R* may be joined together to form a 5-8 tnelnbéred ring optionally containing a
heteroatom selected from O, S or N and optionally substituted by C,-Caalkyl or C4-Caalkoxy,

R% is nitro or cyano, or

R¥ is C,-Ccalkylamino, diC,-Csalkylamino, C1-Cealkoxy,:Ca-Cealkenyloxy, C2-Cralkynyloxy,
phenoxy, phenylamino, N-phenyl-N-C,-Cgalkylamino, N-phenylC,-Calkyl-N-C-Cgalkylamino
heteroaryloxy, heteroarylamino, N-heteroaryl-N-C,-Cealkylamino or N-heteroarylC4-Cgalkyl-N-C4-
Cealkylamino, where all these substituents are optionally substituted.

5. A compound according to claim 1, wherein R', R? and R* are methyl and R® is hydrogen.

6. A compound according to claim 1, wherein R, R? and"R4 are methyl and R? is hydrogen, and
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R’, R® R? and R are independently of each other hydrogen, cyano, C-Cyalkyl, C:-Cealkenyl,
C-Cgalkoxy, C1-CsalkoxyCi-Cealkyl, 3-7 membered héeterocyclyl, optionally substituted aryl or

i

optionally substituted heteroary!.

7. A compound according to claim 1, wherein R® and R‘z are independently of each other
hydrogen or C,-Csalkyl. |

8. A compound acCording to claim 1, wherein R' is methyl, ethyl, vinyl, ethynyl, cyclopropyl,

difluoromethoxy, trifluoromethoxy or C4-C alkoxy and ‘
R2 R*and R? are independently of each other hydrogen, methyl, ethyl, vinyl or ethynyl.

9. A process for the preparation of a compound of formpla (AH)

(AH),
wherein R', R?, R?, R, R®, R®, R?, R?, R"" and R" are as defined in claim 1, which comprises

reacting a compound of formula (H)

R
RS
=
o) 1
R Seuy
R 6
(H)

(AN
in the presence or absence of a catalyst and in the presence or absence of a solvent.

10. A compound of formula (Al) '

205
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(AD),
wherein R', R?, R?, R*, R® and R'? are as defined in claim 1, where the compounds of the

formulae

are excluded.

11. A herbicidal composition, which, in addition to comprising formulation adjuvants, comprises a
herbicidally effective amount of a compound of formula 1.

12. A herbicidal composition according to claim 11, which, in addition to comprising formulation
adjuvants, comprises a herbicidally effective amount of a compound of formula | and a further

herbicide.

. 13. A herbicidal.composition according to-claim- 11, whiéh, in addition to comprising formulation
adjuvants, comprises a herbicidally effective amount of a compound of formula |, a further

1
‘

herbicide and a safener.

14. A method of controlling grasses and weeds in crops of useful plants, which comprises
applying a herbicidally effective amount of a compound of formula I, or of a composition
comprising such a compound, to the plants or to the locus thereof.
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DERIVADOS DE CICLOPENTANDIdNA PUENTEADOS TRICICLICOS COMO
HERBICIDAS

La presente invencién se refiere a nuevos compuestos de ciclopentanodiona
activos como herbicidas, y a derivaaos de loes mismos, a procesos para su
preparacidén, a composiciones que comprenden esos compuestos, y a su
utilizacién en el control de malezas, especialmente en cultivos de plantas utiles, o

en la inhibicién del crecimiento de las plantas no deseadas.

c
Los compuestos de ciclopentanodiona que poseen accién herbicida se
describen, por ejemplo, en WO 01/74770 y WO 96/03366.
Ahora se han descubierto nuevos compuestos de ciclopentanodiona, y
derivados de los mismos, que poseen propiedades herbicidas e inhibidoras del

|

crecimiento.

La presente invencién en consecuencia se refiere a compuestos de la

formula |
R1
9 —
R N—R?
RE— N\ //
R* R
| (1),
donde



G es hidrégeno o un metal alcalino, metal alcalinotérreo, sulfonio, amonio o un

grupo de latenciacién,

R' es metilo, etilo, n-propilo, isopropilo, ciclopropilo, halometilo, haloetilo, vinilo,

etinilo, halégeno, alcoxi C1-Cz 0 haloalqoxi C4-C,,

R% R y R? son independientemente entre si hidrégeno, metilo, etilo, n-propilo,

isopropilo, ciclopropilo, halometilo, halbetilo, vinilo, etinilo, halégeno, alcoxi C4-Ca

o haloalcoxi C4-C.,

Ry R'? son independientemente entre! si hidrégeno, alquilo C¢-C3, haloalquilo C4-

Cs, alquioxi C4-C3, alquiltio C4-C3, halégeno o alcoxicarbonilo C4-Ce, 0

R® y R' se unen conjuntamente péra formar un anillo carbociclico de 3-7

miembros, que opcionalmente contienq un atomo de oxigeno o azufre, y

R®, R’, R% R" R" y R" son independientemente entre si hidrégeno o un
|

sustituyente, o R” y R*, o Ry R, cohjuntamente con los atomos de carbono a

los cuales ellos estan unidos forman una unidad imino opcionalmente sustituido,

alquenilo opcionalmente sustituido, o ceto, o cualquiera de dos de R’ R% Ry R™

conjuntamente forman un anillo carboc%clico de 3-8 miembros que opcionalmente

contiene un heteroatomo seleccionado :de 0O, S o N y opcionalmente sustituido, o

R”y R' conjuntamente forman un enlace.

En las definiciones de sustituyentés de los compuestos de la formula |, cada
resto alquilo ya sea solo o como parte de un grupo mayor (tal como alcoxi,
alquiltio, alcoxicarbonilo, a!quilcarbonilo, alquilaminocarbonilo,
dialquilaminocarbonilo) es una cadené recta o ramificada y es, por ejemplo,
metilo, etilo, n-propilo, n-butilo, n-pentilo, n-hexilo, isopropilo, n-butilo, sec-butilo,
isobutilo, ferc-butilo o neopentilo. Los}grupos alquilo son de modo adecuado
grupos alquilo C4-Cg, pero son con preferencia grupos alquilo C4-C4 o alquilo C4-

Caz, y, con mas preferencia, grupos alquilo C4-C..
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Cuando se encuentran presentés, los sustituyentes opcionales sobhre un
resto alquilo (solo o como parte de un grupo mayor tal como alcoxi,
alcoxicarbonilo, alquilcarbonilo, alqhilaminocarbonilo, dialquilaminocarbonilo)
incluyen uno o mas de halégeno, nitro, ciano, cicloalquilo C27 (en si mismo
opcionalmente sustituido con alquilo C4¢ 0 halégeno), cicloalquenilo C:.7 (en si
mismo opcionalmente sustituido con alguilo C1.6 0 halégeno), hidroxi, alcoxi C1.10,
alcoxi Cq.15 alcoxi (Cy.qa), trialquilsilil (CH) alcoxi (Cy.z), alcoxicarbonil C,.; alcoxi
(C1-10), haloalcoxi Cy.19, arilalcoxi (C1.s) (donde el grupo arilo esta opcionalmente
sustituido), cicloalquiloxi Cs.7 (donde el grupo cicloalquilo esta4 opcionalmente
sustituido con alquilo Cis o halc’)ggno), alqueniloxi Cgz.i5, alquiniloxi Cgz.4q,
mercapto, alquiltio C4.10, haloalquiltio C..“O’ arilalquiltio (C1.4) (donde el grupo arilo
esta opcionalmente sustituido), cicloalq:uiltio C-.; (donde el grupo cicloalquilo esta
opcionalmente sustituido con alquilo C1¢ o halégeno), trialquilsilil (C4) alquiltio
(C{.e), ariltio (donde el grupo arilo estd opcionalmente sustituido),
alquilsulfonilo C1.¢, haloalquilsulfonilo C.¢, alquilsulfinilo C4, haloalquilsulfinilo Cs.
e, arilsulfonilo (donde el grupo arilo puede estar opcionalmente sustituido),
trialquilsililo (C1.4), arildialquilsililo  (C4.4), alquildiarilsililo (C4.s), triarilsililo,
arilalquilfio (C14) alquilo (Cy.4), ariloxie"llquilo (C1-4), formilo, alquilcarbonilo Cy.4q,
HO-C, alcoxicarbonilo Ci.19, aminocarbonilo, alquilaminocarbonilo Cie, di(alquil
Cs.¢)aminocarbonilo, N—(alquil | C1.2)-N—(alcoxi Cs.z)aminocarbonilo,
alquilcarboniloxi Ci¢, arilcarboniloxi (donde el grupo arilo esta opcionalmente
sustituido), dialquilaminocarboniloxi (C1.¢), alquiliminooxi C1.¢, alqueniloxiimino Cj.
s, ariloxiimino, arilo (en si mismo opcionalmente sustituido), heteroarilo (en si
mismo opcionalmente sustituido), hetérociclilo (en si mismo opcionalmente
sustituido con alquilo Ci5 © halégen’o), ariloxi (donde el grupo arilo esta

opcionalmente sustituido), heteroarilo*i, (donde el grupo heteroarilo esta
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opcionalmente sustituido), heterocicliloxi (donde el grupo heterociclilo esta
opcionalmente sustituido con alquilo .C1‘6 o halégeno), amino, alquilamino Ci.g,
dialquilamino  (C1.g), alquilcarbonilaimino Cie, N=alquilcarbonil (Cg)-N-
alquilamino (C1¢), alquenilcarbpnilo C:e, alquinilcarbonilo C:s,
alqueniloxicarbonilo C-., alquiniloxicafbonilo C:.¢, ariloxicarbonilo (donde el grupo
arilo esta opcionalmente sustituido) y arilcarbonilo (donde el grupo arilo esta

opcionalmente sustituido).

Los restos alquenilo y alquinilo pueden estar en forma de cadenas rectas o
ramificadas, y los restos alquenilo, cuéndo sea apropiado, pueden ser o hien de
configuraién (E) o (2). Los ejemplos son vinilo, alilo y propargilo. Los restos
alquenilo y alquinilo pueden contener uno o mas enlaces dobles y/o triples en
cualquier combinaciéon. Se comprende, que en estos términos estan incluidos
alenilo y alquilinilalquenilo. Debe comprenderse que las unidades alquenilo
formadas por R’ conjuntamente con? R® estan directamente unidas al anillo

ciclohexano en puente a través de un enlace doble.

Cuando se encuentran presentes, los sustituyentes opcionales sobre
alquenilo o alquinilo incluyen aquellos: sustituyentes opcionales proporcionados

~ precedentemente para un resto alquilo. !

Halégeno es fltor, cloro, bromo o yodo.

Los grupos haloalquilo son grupos alquilo que estan sustituidos con uno o
mas de los mismos o diferentes atomos de halégeno y son, por ejemplo, CFs3,
CF:Cl, CF:H, CCI:H, FCH:, CICH:, BrCH:, CH:CHF, (CH:)-CF, CF:CH- o
CHF2CHa,. '

210



En el contexto de la presente ‘'memoria descriptiva el término "arilo” se
refiere a sistemas de anillos que pueden ser mono-, bi- o triciclicos. Los gjemplos
de dichos anillos incluyen fenilo, naftilo, antracenilo, indenilo o fenantrenilo. Un

i

grupo arilo preferido es el fenilo.

El término “heteroarilo” con preférencia se refiere a un sistema de anillos
aromaticos que contiene al menos un' heteroatomo y que consiste o bien de un
anillo tnico o bien de dos o mas anillos fusionados. Con preferencia, los anillos
Gnicos contendran hasta tres y los sistémas biciclicos hasta cuatro heteroatomos
los cuales con preferencia se seleccio’narén de nitrégeno, oxigeno y azufre. Los

ejemplos de dichos grupos incluyen furilo, tienilo, pirrolilo, pirazolilo, imidazolilo,

1,2,3-triazolilo, 1,2,4-triazolilo, oxazolilo, isoxazolilo, tiazolilo, isotiazolilo, 1,2,4—

oxadiazolilo, 1,3,4-oxadiazolilo, 1,2,5—oxadiazolilo, 1,2,3-tiadiazolilo, 1,2,4—

tiadiazolilo, 1,3,4-tiadiazolilo, 1,2,5-tiadiazolilo, piridilo, pirimidinilo, piridazinilo,
pirazinilo, 1,2,3-triazinilo, 1,2,4—triazinilo, 1,3,5-triazinilo, benzofurilo,
benzisofurilo, benzotienilo, benzisoiienilo, indolilo, isoindolilo, indazolilo,
benzotiazolilo, benzisotiazolilo, benzoxazolilo, benzisoxazolilo, be&nzimidazolilo,
2,1,3-benzoxadiazol, quinolinilo, isoquinolinilo, cinolinilo, ftalazinilo, quinazolinilo,
.
quinoxalinilo, naftiridinilo, benzotriazinil‘o, purinilo, pteridinilo e indolizinilo. Los
ejemplos preferidos de radicales heteroaromaticos incluyen piridilo, pirimidinilo,

triazinilo, tienilo, furilo, oxazolilo, isoxazolilo, 2,1,3-benzoxadiazolilo y tiazolilo.

)

Otro grupo de heteroarilos preferidos comprende furilo, tienilo, pirazolilo, 1,2,3—

triazolilo, 1,2,4-triazolilo, piridilo, pirimidinilo, piridazinilo, pirazinilo, quinolinilo,

isoquinolinilo, cinolinilo, quinazolinilo o quinoxalinilo.

3
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E! término “heterociclilo” con preferencia se refiere a sistemas de anillos
monociclicos o biciclicos con preferencia no aromaticos que contienen hasta 7
atomos incluyendo uno o mas (con preferencia uno o dds) heteroatomos
seleccionados de O, S y N. Ejemplos de dichos anillos incluyen 1,3—dioxolano,
oxetano, tetrahidrofurano, morfolina, tiomorfolina y piperazina. Cuando se
encuentran presentes, los sustituyenies opcionales sobre heterociclilo incluyen
alquilo Cq¢ y haloalquilo C1.¢ asi como también aquellos sustituyentes opcionales

proporcionados precedentemente para un resto alquilo.

Cicloalquilo incluye con preferencia ciclopropilo, ciclobutilo, ciclopentilo y
ciclohexilo. Cicloalquilalquilo es con preferencia ciclopropilmetilo. Cicloalquenilo
incluye con preferencia ciclopentenilo y ciclohexenilo. Cuando se& encuentran
presentes, los sustituyentes opcionales sobre cicloalquilo o cicloalquenilo incluyen
alquilo C.2 asi como también aquellos sustituyentes opcionales proporcionados

{
precedentemente para un resto alquilo.

Los anillos carbociclicos tales como aquéllos formados con R’
conjuntamente con R® incluyen grupos arilo, cicloalquilo o carbociclicos, y grupos

cicloalquenilo.

Cuando se encuentran presentes, los sustituyentes opcionales sobre arilo,
heteroarilo y carbociclos estan con  preferencia  seleccionados
independientemente, de halégeno, nitr;o, ciano, rodano, isotiocianato, alquilo C1.g,
haloalquilo Cq¢, alcoxi Cj.z-alquilo j(Cm), alquenilo C:.;, haloalquenilo C:.s,
alquinilo Ca., cicloalquilo Cs7 (en si n:1ismo opcionalmente sustituido con alquilo
Ci.s 0 halégeno), cicloalquenilo C:; (en si mismo opcionalmente sustituido con

alquilo C,.¢ o halégeno), hidroxi, alcoxi Cy.yg, alcoxi Cy.qn alcoxi (Cy.qy), trialquilsilil



(C1-4) alcoxi (C.5), alcoxicarbonilo C; alcoxi (Ci.iy), haloalcoxi Ci.qi, arilalcoxi
(C1.4) (donde el grupo arilo esta opcionalmente sustituido con haldégeno o alquilo
C1.¢), cicloalquiloxi Cs.; (donde el grupo cicloalquilo esta opcionalmente sustituido
con alquilo C4.¢ 0 haldégeno), alqueniloxi C:.4s, alquiniloxi Cz.1p, mercapto, alquiltio
C1.10, haloalquiltio Cy.4g, arilalquiltio (Cy4), cicloalquiltio C;.; (donde el grupo
cicloalquilo esta opcionalmente sustituido con alquilo C.¢ 0 halégeno), trialquilsilil
(Ci4)-alquiltio  (Cig), ariltio, alquilsuifonilo Ci¢, haloalquilsulfonilo  Ci,
alquilsulfinilo Cq.¢, haloalquilsulfinilo Ci¢, arilsulfonilo, trialquilsililo (C1.4),
arildialquilsililo (C1.4), alquildiarilsililo (C1.4), triarilsililo, alquilcarbonilo Cy.19, HO-C,
alcoxicarbonilo Ci.19, aminocarbonilo, alquilaminocarbonilo Cyg, di(alquil Ci.g)-
aminocarbonilo, N—(alquil C_3)-N—(alcoxi Ci.2)aminocarbonilo, alquilcarboniloxi
Ci., arilcarboniloxi, dialquilamino (Cig)-carboniloxi, arilo (en si mismo
opciohalmente sustituido con alquilo C4¢ 0 halégeno), heteroarilo (en si mismo
opcionalmente sustituido con alquilo C1.¢ 0 halégeno), heterociclilo (en si mismo
opcionalmente sustituido con alquilo C1.¢ 0 haldégeno), ariloxi (donde el grupo arilo
esta opcionalmente sustituido con alquilo C1.¢ 0 halégeno), heteroariloxi (donde el
grupo heteroarilo esta opcionalmente sustituido con alguilo Ci.¢ o halégeno),
heterocicliloxi (donde el grupo heterociclilo estd opcionalmente sustituido con
alquilo Cs¢ o halégeno), amino, alquilamino Cig, dialquilamino (C1s),
alquilcarbonilamino C4, N-alquilcarbonil (C4.¢)-N=alquilamino (C4.), arilcarbonilo,
(donde el grupo arilo esta en si mismo opcionalmente sustituido con halégeno o
alquilo C1¢) o dos posiciones adyacentes sobre un sistema arilo o heteroarilo
pueden ser cicladas para formar un anillo carbociclico o heterociclico de 5, 6 0 7
miembros, en si mismo opcionalmente sustituido con halégeno o alquilo Cy¢. Los
sustituyentes adicionales para arilo o heteroarilo incluyen arilcarbonilamino
(donde el grupo arilo estd sustituido con alquilo Cqe o0 halégeno),

alcoxicarbonilamino  (C4¢)  alcoxicarbonil ~ (Cig)-N-alquilamino  (Cq.),
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ariloxicarbonilamino (donde el grupo arilo esta sustituido con alquilo Ci¢ ©
halégeno), ariloxicarbonil-N-alquilamino (C1¢), (donde el grupo arilo esta
sustituido con alquilo C1.¢ 0 halégeno), arilsulfonilamino (donde el grupo arilo esta
sustituido con alquilo Cy¢ 0 halégeno), arilsulfonil-N-alquilamino (Ci.s) (donde el
grupo arilo esta sustituido con alquilo C1¢ 0 halégeno), aril-N-alquilamino (C1.¢)
(donde el grupo arilo esta sustituido con alquilo C+¢ o halégeno), arilamino (donde
el grupo arilo esta sustituido con alquilo C1.¢ 0 halégeno), heteroaril amino (donde
el grupo heteroarilo esta sustituido con alquilo Cq.¢ 0 halégeno), heterociclilamino
(donde el grupo heterociclilo estd sustituido con alquilo Ci¢ o halégeno),
aminocarbonilamino, alquilaminocarbonilamino Cig, dialquilaminocarbonilamino

(C1.¢), arilaminocarbonilamino donde el grupo arilo esta sustituido con alquilo Cq.¢

2

o halégeno), aril-N-alquilamino (Ci.g)-carbonilamino donde el grupo arilo esta

sustituido con alquilo Cie O hélégeno), alquilaminocarbonil Cq.g—N-—
alquilamino  (C1g),  dialquilaminocarbonil ~ (Ci¢)-N-alquilamino  (Ci.),
arilaminocarbonil-N-alquilamino (C1¢) donde el grupo arilo estad sustituido con
alquilo Cy.¢ o halégeno) y aril-N-alquilaminocarbonil (C.¢)-N=alquilamino (C1.g)

donde el grupo arilo esta sustituido con alquilo C4¢ o halégeno).

Para los grupos heterociclilo sustituido se prefiere que uno o mas
sustituyentes estén independientemente seleccionados de halégeno, alquilo Cy.g,
haloalquilo Ci., alcoxi Ci.5, haloalcoxi Ci, alquiltio Ci.5, alquilsulfinilo Ci.s,
alquilsulfonilo Ci¢, nitro y ciano. Debe comprenderse que los sustituyentes
dialquilamino incluyen aquéllos donde los grupos dialquilo conjuntamente con el
atomo de N al cual ellos estan unidos forman un anillo heterociclico de cinco, seis
o siete miembros el cual puede contener uno o dos heteroatomos adicionales
seleccionados de O, N o S y el cual esta opcionalmente sustituido con uno o dos

grupos alquilo (Cq¢) independientemente seleccionados. Cuando se forman



anillos heterociclicos mediante la unién de dos grupos sobre un atomo de N, los
anillos resultantes son de modo adecuado pirrolidina, piperidina, tiomorfolina y
morfolina cada uno de los cuales puede estar sustituido con uno o dos grupos

alquilo (C1.s) independientemente seleccionados.

Deberia comprenderse que el término “sustituyente” en las definiciones de
R® a R" comprende con preferencia todos los sustituyentes proporcionados

precedentemente para “arilo”, “heteroarilo” y “heterociclilo”.

La invencién también se refiere a las sales las cuales los compuestos de la
formula | son capaces de formar con aminas, bases de metal alcalino y metal
alcalinotérreo o bases de amonio cuaternario. Entre los hidréxidos de metal
alcalino y metal alcalinotérreo como formadores de sales, deberia efectuarse una
mencion especial de los hidréxidos de litio, sodio, potasio, magnesio y calcio, pero
especialmente de los hidréxidos de sodio y potasio. Los compuestos de la
formula | de acuerdo con la invencion también incluyen hidratos los cuales se

pueden formar durante la formacién de sales.

Los ejemplos de aminas adecuadas para la formacién de sales de amonio
incluyen amoniaco asi como también alquilaminas C4-Cqg, hidroxialquilaminas C-
C4 y alcoxialquilaminas Ca-C4 primarias, secundarias y terciarias, por ejemplo
metilamina, etilamina, n-propilamina, isopropilamina, los cuatro isémeros de
butilamina, n-amilamina, isoamilamina, hexilamina, heptilamina, octilamina,
nonilamina, decilamina, pentadecilamina, hexadecilamina, heptadecilamina,
octadecilamina, metiletilamina, metilisopropilamina, metilhexilamina,
metilnonilamina,  metilpentadecilamina, metiloctadecilamina, etilbutilamina,

etilheptilamina, etiloctilamina, hexilheptilamina, hexiloctilamina, dimetilamina,
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dietilamina, di-n—propilamina, diisopropilamina, di-n-butilamina, di-n—-amilamina,
diisoamilamina, dihexilamina, diheptilamina, dioctilamina, etanolamina, n—
propanolamina, isopropanolamina, N,N—dietanolamina, N—etilpropanolamina, N-
butiletanolamina, alilamina, n-but-2—enilamina, n—pent—2énilamina, 2,3-
dimetilbut-2—enilamina, dibut-2—-enilamina, n-hex-2—enilamina, propilendiamina,
trimetilamina, trietilamina, tri-n—propilamina, triisopropilamina, tri-n—butilamina,
triisobutilamina,  tri-sec-butilamina, tri-n—amilamina,  metoxietilamina vy
etoxietilamina; aminas heterociclicas, por ejemplo piridina, quinolina, isoquinolina,
morfolina, piperidina, pirrolidina, indolina, quinuclidina y azepina; arilaminas
primarias, por ejemplo anilinas, metoxianilinas, etoxianilinas, o-, m- y p-toluidinas,
fenilendiaminas, bencidinas, naftilaminas y o-, m- y p-cloroanilinas;, pero

especialmente trietilamina, isopropilamina y diisopropilamina.

Las bases de amonio cuaternario preferidas adecuadas para la formacién de
sales corresponden, por ejemplo, a la formula [N(R; R, R; R4)]JOH donde R, Ry,
Rc ¥ Ry son cada uno independientemente de los otros alquilo C4-C4. Se pueden
obtener bases de tetraalquilamonio adecuadas adicionales con otros aniones, por

ejemplo, a través de reacciones de intercambio aniénico.

Los grupos de latenciacion G estan seleccionados para permitir su remocion
a través de un proceso o de una combinacion de procesos bioquimicos, quimicos
o fisicos para proporcionar compuestos de la férmula | donde G es H antes,
durante o luego de la aplicacién al area o plantas tratadas. Los ejemplos de estos
procesos incluyen escisibn enzimatica, hidrélisis quimica y fotdlisis. Los
compuestos que portan dichos grupos G pueden ofrecer ciertas ventajas, tales
como una mejor penetracién de las cuticulas de las plantas tratadas, una mejor

tolerancia de los cultivos, una mejor campatibilidad o estabilidad en mezclas
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formuladas que contienen otros herbicidas, antidotos de herbicidas, reguladores
del crecimiento de las plantas, fungicidas o insecticidas, o una menor lixiviacion

en los suelos.

Con preferencia, en los compuestos de la formula I, R® y R son
independientemente entre si hidrégeno, haldgeno, formilo, ciano o nitro o
R® y R'' son independientemente entre si alquilo C4-Cg, alquenilo Co-Ce, alquinilo
C.-Cs, alcoxi C4-Cg, cicloalquilo C3-C5, cicloalquenilo Cz-C7, fenilo, heteroarilo o un
heterociclilo de 3-7 miembros, donde todos estos sustituyentes estan
opcionalmente sustituidos, o
R® y R"" son independientemente entre si un grupo COR'®, CO-R' 0 CONR™ R,
CR'=NOR'®, CR'"=NNR™R"!, NHR™, NR™R™ 0 OR™* donde
R es alquilo C4-C;, alquenilo C:-Cg alquinilo C:-Cs, cicloalquilo C:-C,
cicloalquenilo C:-C7, fenilo, heteroarilo o un heterociclilo de 3-7 miembros, donde
todos estos sustituyentes estan opcionalmente sustituidos,
R'" es hidrogeno, alquilo C4-Ce, alquenilo C:-Ce, alquinilo C-CL cicloalquilo Cs-
C5, cicloalguenilo Cs-C5, fenilo, heteroarilo o es un heterociclilo de 3-7 miembros,
donde todos estos sustituyentes estén opcionalmente sustituidos,
R'® es hidrégeno, alquilo C-C¢, alquenilo C:-Ce, alquinilo C:-Cg, alcoxi Ci-Cs,
haloalcoxi C4-Ce, cicloalquilo C»-C7, cicloalquenilo C:-Cy, fenilo, heteroarilo o un
heterociclilo de 3-7 miembros, donde todos estos sustituyentes estan
opcionalmente sustituidos,
R' es hidrégeno, alquilo C4-Cs, alquenilo C:-Cs, alquinilo Cx-Cs, alcoxi Cq-Cs,
haloalcoxi C4-Cg, cicloalquilo C:-C;, cicloalquenilo C:-C;, alquilsulfonilo C4-Cg,
fenilsulfonilo, heteroarilsulfonilo, amino, alquilamino C4-Cg, dialquilamino C-Ceg,
fenilo, heteroarilo o un heterociclilo de 3-7 miembros, donde todos estos

sustituyentes estan opcionalmente sustituidos, o
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R y R'® pueden estar unidos para formar un anillo de 3-7 miembros
opcionalmente sustituido, que contiene opcionalmente un atomo de oxigeno,
azufre o nitrégeno,

R' y R' son independientemente entre si hidrégeno, alquilo C4-C: o cicloalquilo
Cs-Ce,

R' R*y R*' son independientemente entre si hidrégeno, alquilo C1-Ce, alquenilo
C--Cq, alquinilo C:-Cs, cicloalquilo C:-C7, alquilcarbonilo C4-Cg, alcoxicarbonilo C4-
Ce, alquiltiocarbonilo C4-Ce, aminocarbonilo, alquilaminocarbonilo C4-Ceg,
dialquilaminocarbonilo C4-Ce, fenilo o heteroarilo, donde todos estos
sustituyentes estan opcionalmente sustituidos,

R® es alquilcarbonilo C4-Cg, alcoxicarbonilo C4-C¢, alquiltiocarbonilo C-Cg,
alquilaminocarbonilo C4-Cg, dialquilaminocarbonilo C4-Cg, alquilsulfonilo C4-Ceg,
fenilcarbonilo, fenoxicarbonilo, fenilaminocarbonilo, feniltiocarbonilo, fenilsulfonilo,
heteroarilcarbonilo, heteroariloxicarbonilo, heteroarilaminocarbonilo,
heteroariltiocarbonilo o heteroarilsulfonilo, donde todos estos sustituyentes estan
opcionalmente sustituidos,

R?® es alquilo C4-Cs, alquenilo C:-Cg, alquinilo C3-Cs, cicloalquilo C;-Cs,
alquilcarbonilo  C4-C¢,  alcoxicarbonilo  C4-C¢,  alquiltiocarbonilo  C4-Cg,
alquilaminocarbonilo C4-Cg, dialquilaminocarbonilo C4-Cg, alquilsulfonilo C4-Cg,
fenilo o heteroarilo, donde todos estos sustituyentes estan opcionalmente
sustituidos, o

R#? y R?® pueden estar unidos para formar un anillo de 3-7 miembros
opcionalmente sustituido, que contiene opcionalmente un atomo de oxigeno,
azufre o nitrégeno, donde todos estos sustituyentes estan opcionalmente
sustituidos, y

R* es alquenilo C:-Cg, alquinilo C3-Cg, cicloalquilo C=-C-, alquilcarbonilo C4-Cg,

alcoxicarbonilo Ci-Ce, alquiltiocarbonilo Ci-Ce, aminocarbonilo,
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alquilaminocarbonilo C¢-Cg, dialquilaminocarbonilo C4-Cg, tri(alquil C¢-Cg)sililo,
fenilo o heteroarilo, donde todos estos sustituyentes estan opcionalmente
sustituidos.

Con mas preferencia, R® y R' son independientemente entre si hidrégeno,
halégeno, ciano, alquilo C;-Cs opcionalmente sustituido o un grupo COR"™,
CO.R' o0 CONR"R', CR'"=NOR" 0 CR"*=NNR""R"', donde
R"™ R™ R'"™y R" son alquilo C-Cq,

R'” y R" son hidrégeno o alquilo C4-Ca,
R'® es alquilo C1-C3, y
R% y R?' son independientemente entre si hidrégeno o alquilo C4-Ca.
En particular, R® y R"! son independientemente entre si hidrégeno, metilo o

metilo sustituido con alcoxi C4-C-.

Con preferencia, R’, R®, R” y R" son independientemente entre si
hidrégeno, halégeno, hidroxilo, formilo, amino, ciano o nitro, o
R’, R® R® y R'" son independientemente entre si alquilo C4-Cg¢, alquenilo C:-Cg,
alquinilo C:-Cg, alcoxi C4-Cs, alcoxi C4-Cg alquilo C4-Cg, alquiltio C4-Cs,
alquilsulfinilo C4-Cg, alquilsulfonilo C4-Cg, alquiltio C4-C; alquilo C4-Cg, alquilsulfinil
Ci-Ce¢ alquilo C4-Cg, alquilsulfonil C4-C¢ alquilo C4-Cg, cicloalquilo C:-C-,
cicloalguenilo C4-Cy, tri(alquil C4-Cg)sililo, arilo, heteroarilo o un heterociclilo de 3-7
miembros, donde todos estos sustituyentes estan opcionalmente sustituidos, o
R’, R® R* y R' son independientemente entre si un grupo COR'™, CO:R™ o
CONR'R™, CR"=NOR™, CR'"=NNR™R™, NR*R™ 0 OR™, donde
R"™ es alquilo C{-Ce, alquenilo C:-Cs, alquinilo C:-Cs, cicloalquilo Cz-Cs,
cicloalquenilo Ce-Cy, fenilo, heteroarilo o un heterociclilo de 3-7 miembros, donde

todos estos sustituyentes estan opcionalmente sustituidos,
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R' es hidrégeno, alquilo C4-Cs, alquenilo Cz-Ce, alquinilo Ca-Cg, cicloalquilo Cs-
C7, cicloalquenilo C:-C5, fenilo, heteroarilo o es un heterociclilo de 3-7 miembros,
donde todos estos sustituyentes estan opcionalmente sustituidos,

R' es hidrégeno, alquilo C-C¢, alquenilo C:-C:, alquinilo C:-Cg, alcoxi C4-Cs,
haloalcoxi C+-Cg, cicloalquilo C2-C5, cicloalquenilo Ce-C5, fenilo, heteroarilo o un
heterocicliio de 3-7 miembros, donde todos estos sustituyentes estan
opcionalmente sustituidos,

R'® es hidrégeno, alquilo C4-Ce, alquenilo C:-Cs, alquinilo Cz-Ce, alcoxi Ci-Cs,
haloalcoxi C4-Cg, cicloalquilo C2-C;, cicloalquenilo C:z-C;, alquilsulfonilo C4-Ce,
amino, alquilamino C4-Cg, dialquilamino C4-Cg, fenilo, heteroarilo o un heterociclilo
de 3-7 miembros, donde todos estos sustituyentes estan opcionalmente
sustituidos, o

R y R'® pueden estar unidos para formar un anillo de 3-7 miembros
opcionalmente sustituido, que contiene opcionalmente un atomo de oxigeno,
azufre o nitrégeno,

R' y R" son independientemente entre si hidrégeno, alquilo C4-C2 o cicloalquilo
C3-Ce,

R' R* y R* son independientemente entre si hidrégeno, alquilo C4-Ce, alquenilo
C2-Cs, alquinilo Cs-Cg;, cicloalquilo C:-C7, alquilcarbonilo C4-Cg, alcoxicarbonilo C-
Cs, alquiltiocarbonilo C4-Cg, alquilaminocarbonilo C¢-Cg, dialquilaminocarbonilo C4-
Cs, fenilo o heteroarilo, donde todos estos sustituyentes estan opcionalmente
sustituidos,

R# y R? son independientemente entre si alquilo C¢-Cg, alquenilo C3-C, alquinilo
Ca-Cs, cicloalquilo Cz-C,, alquilcarbonilo C4-Cg, alcoxicarbonilo  C4-Ce,
alquiltiocarbonilo C1-C§, alquilaminocarbonilo C4-Cg, dialquilaminocarbonilo C4-Cg,

alquilsulfonilo C4-Cg, fenilo o heteroarilo o

200
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R* y R? pueden estar unidos para formar un anillo de 3-7 miembros
opcionalmente sustituido, que contiene opcionalmente un atomo de oxigeno,
azufre o nitrégeno, donde todos estos sustituyentes estan opcionalmente
sustituidos, y

R* es alquilo Cy-Cs alquenilo Ci-Cg alquinilo C:-Cs cicloalquilo C;-Cs,
alquilcarbonilo  C4-C¢,  alcoxicarbonilo  C4-C¢,  alquiltiocarbonilo  C4-Cg,
alquilaminocarbonilo C4-Cg, dialquilaminocarbonilo C4-Cg, alquilsulfonilo C4-Cg,
tri(alquil C4-Cg)sililo, fenilo o heteroarilo, donde todos estos sustituyentes estan
opcionalmente sustituidos.

Con mas preferencia, R’, R®, Ry R"’ son hidrogeno.

También se prefiere que uno de R”, R%, R? y R'? sea metilo o etilo.

También se prefiere que uno de R”, R®, R* y R" sea un arilo o heteroarilo
opcionalmente sustituido y con mas preferencia fenilo, naftilo, furilo, tienilo,
pirazolilo, 1,2,3-triazolilo, 1,2,4-triazolilo, piridilo, pirimidinilo, piridazinilo, pirazinilo,
quinolinilo, isoquinolinilo, cinolinilo, quinazolinilo o quinoxalinilo opcionalmente

sustituido.

En particular, uno de R’, R®, R’ y R es piridilo o piridilo sustituido con

trifluormetilo o halégeno.
También se prefiere que R’y R'® formen un enlace.

Con preferencia, R’, R®, R y R'" son independientemente entre si
hidrégeno, ciano, alquilo C4-Ce, alquenilo Co-Ce, alcoxi C4-Cs, alcoxi C4-Cg alquilo
C1-Ce, alquiltio C4-Cg alquilo C4-Cg, alquilsulfinil C;-C¢ alquilo C;-Cg, alquilsulfonil
C1-Cs alquilo C+-Cg, heterociclilo de 3-7 miembros, fenilo opcionaimente sustituido

o heteroarilo opcionalmente sustituido, o CR'’=NOR", donde
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R'” es hidrégeno o alquilo C1-Cs y
R'® es alquilo C4-Ca.

En otro grupo de compuestos preferidos de la formula I, R” y R®, o R®y R,
conjuntamente forman una unidad =0, o forman una unidad =CR*R*, o forman
una unidad =NR?, o cualquiera de dos de R’, R®, R” y R'’ forman un anillo de 3-8
miembros, qué contiene opcionalmente un heteroatomo seleccionado de O, So N
y opcionalmente sustituido con alquilo C4-C;, alcoxi C4-Ca, alquiltio C4-Cs,
alquilsulfinilo C4-C3, alquilsulfonilo C4-C3, haloalquilo C4-C3, halégeno, fenilo, fenilo
sustituido con alquilo C4-C4, haloalquilo C4-C4, alcoxi C4-Cs, haloalcoxi C4-Cy,
alquiltio C4-C4, alquilsulfinilo C4-Cs, alquilsulfonilo C4-C4, alquilcarbonilo C4-Cg,
alcoxicarbonilo Ci-Cs, aminocarbonilo, alquilaminocarbonilo C+-Ce,
dialquilaminocarbonilo C4-Ce, haldégeno, ciano o con nitro, heteroarilo o heteroarilo
sustituido con alquilo C4-Cy4, haloalquilo C4-Cs4, alcoxi C4-Cy4, haloalcoxi C4-Cy,
alquiltio C4-C4, alquilsulfinilo C4-Cs, alquilsulfonilo C4-C4, alquilcarbonilo C4-Cg,
halégeno, ciano o con nitro, donde
R?*®y R* son independientemente entre si hidrégeno, halégeno, ciano o nitro, o
R* y R* son independientemente entre si alquilo C4-Ce, alcoxi C-Ce, alquilamino
C-C;z, dialquilamino C;-C; alquilcarbonilo C;-C;, alcoxicarbonilo C;-Cs,
alquilaminocarbonilo  C4-Cg, dialquilaminocarbonilo  C4-Ce, N-fenil-N-
alquilaminocarbonilo C4-Cg, N-fenilalquil C4-Ce—N-alquilaminocarbonilo C4-Cg, N-
heteroaril-N-alquilaminocarbonilo C1-Ce, N-heteroarilalquil C1-Ce—N-
alquilaminocarbonilo C4-Cg, fenilo, heteroarilo, cicloalquilo C:-C¢ 0 heterociclilo de
3-7 miembros, donde todos estos sustituyentes estan opcionalmente sustituidos,

o
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R?® y R?® pueden estar unidos conjuntamente para formar un anillo de 5-8
miembros que contiene opcionalmente un heteroatomo seleccionado de O, So N
y opcionalmente sustituido con alquilo C4-C- 0 alcoxi C4-Co,

R¥ es nitro o ciano, o

R? es alquilamino C;-C¢, dialquilamino C;-Cs, alcoxi Cq-Cs, alqueniloxi Cs-Cs,
alquiniloxi C2-Cg, fenoxi, fenilamino, N—fenil-N-alquilamino C4-C¢, N-fenilalquil C¢-
Ce—N-alquilamino C4-C¢, heteroariloxi, heteroarilamino, N-heteroaril-N-
alquilamino C4-C¢ o N-heteroarilalquil C4-C¢—N-alqguilamino C4-Cg, donde todos
estos sustituyentes estan opcionalmente sustituidos,

donde, con mas preferencia, R’ y R, o R? y R", conjuntamente forman una
unidad =0 o =NR%,

donde R¥ es alcoxi C;.; o alqueniloxi Cx-Cs.

Con mas preferencia, R’, R®, R’ y R'’ son independientemente entre si
hidrégeno, ciano, alquilo C4-Cs, alquenilo C;-Cg, alcoxi C4-Cg, alcoxi C4-C;; alquilo
C1-Ce, heterociclilo de 3-7 miembros, fenilo opcionalmente sustituido o heteroarilo
opcionalmente sustituido.

En particular, R’, R®, R® y R' son independientemente entre si hidrogeno,
metilo, etilo o fenilo opcionalmente sustituido.

En particular, uno de R, R®, R* y R'" es heteroarilo opcionalmente
sustituido, con preferencia furilo, tienilo, pirazolilo, 1,2,3-triazolilo, 1,2,4-triazolilo,
piridilo, pirimidinilo, piridazinilo, pirazinilo, quinolinilo, isoquinolinilo, cinolinilo,
quinazolinilo o quinoxalinilo opcionalmente sustituido,

y con mas preferencia piridilo sustituido una o dos veces con trifluormetilo o

halégeno.
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En otro grupo de compuestos preferidos de la formula |, R', R? y R* son

metilo y R® es hidrogeno.

En otro grupo de compuestos preferidos de la formula I, R', R? y R* son
metilo y R®es hidrégeno, y
R’, R® R®y R' son independientements entre si hidrégeno, ciano, alquilo C4-Ce,
alquenilo C:-Cg;, alcoxi C4-Cg, alcoxi C4-Cg alquilo C4-Ceg, heterociclilo de 3-7
miembros, arilo opcionalmente sustituido o heteroarilo opcionalmente sustituido,
con preferencia heteroarilo opcionalmente sustituido, y en particular piridilo

sustituido una o dos veces con trifluormetilo o halégeno.

En ofro grupo de compuestos preferidos de la formula |, Ry R' son
independientemente entre si hidrogeno o alquilo C4-C;, donde se prefiere mas el

hidrégeno.

En otro grupo de compuestos preferidos de la formula |, R' es metilo, etilo,
vinilo, etinilo, ciclopropilo, difluormetoxi, trifluormetoxi o alcoxi C1-C. y

R? R® y R* son independientemente entre si hidrégeno, metilo, etilo, vinilo o
etinilo.

Con preferencia en este grupo, R' es etilo y R> R®> y R* son
independientemente entre si hidrégeno, metilo o etilo.

Con preferencia en este grupo, R', R%y R* son metilo y R®es hidrégeno.

El grupo de latenciacidén G esta con preferencia seleccionado de los grupos
alquilo C4-Cg, haloalquilo C,-Cg, fenilalquilo C4-Cs (donde el fenilo puede estar
opcionalmente sustituido con alquilo C4-C;, haloalquilo C4-C;, alcoxi C4-Cs,

haloalcoxi C;-C;, alquiltio C4-C;, alquilsulfinilo C4-Ca, alquilsulfonilo C4-Cs,

2t
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halégeno, ciano o con nitro), heteroarilalquilo C4-C¢ (donde el heteroarilo puede
estar opcionalmente sustituido con alquilo C4-C3, haloalquilo C4-C:, alcoxi C¢-Ca,
haloalcoxi C¢-Cs, alquiltio C4-Cz alquilsulfinilo C4-Cz, alquilsulfonilo C4-Cs,
halégeno, ciano o con nitro), alquenilo C:-Cg, haloalquenilo C;-Ce, alquinilo C3-Cs,
C(X%)-R?, CXH)-XE-R®, C(X%)-N({R%)-R", -S0:-R?, -P(X*)(R-R? 0 CHz-X"-R" donde
X2, X®, X X% X®y X son independientemente entre si oxigeno o azufre;

R® es H, alquilo C-C;z, alquenilo Cx-Cys, alquinilo Co-Cyz, haloalquilo C¢-Cyq,
cianoalquilo C4-C4q, nitroalquilo C4-C45, aminoalquilo C4-Cyp, alquilamino C4-Cs
alquilo C¢-Cs, dialquilamino C:-Cz alquilo C4-Ce, cicloalquil Cz-C; alquilo C4-Cs,
alcoxi C4-Cs alquilo C4-Ce, alqueniloxi Cz-C¢, alquilo C4-Cs, alquinil C»-Cz oxialquilo
C4-Cs, alquiltio C4-C¢, alquilo C4-Cs, alquilsulfinil C¢1-Cs alquilo C4-Cs, alquilsulfonil
C4-Cs alquilo C4-C:, alquilidenaminoxi C.-Cg alquilo C4-Cg, alquilcarbonil C4-Cs
alquilo C4-Cg, alcoxicarbonil C4-C: alquilo C4-Cz, aminocarbonilalquilo C4-Cs,
alquilaminocarbonil C4-Cs alquilo C4-C¢, dialquilaminocarbonil C;-Cg alquilo C4-Cs,
alquilcarbonilamino C4-Cs alquilo C4-Cg, N=alquilcarbonil C4-Cs—N-alquilamino Cs-
Cs alquilo C4-Ce, trialquilsilil C2-Cg alquilo C4-Ce, fenilalquilo C4-C5 (donde el fenilo
puede estar opcionalmente sustituido con alquilo C4-C3, haloalquilo C4-Cz, alcoxi
C1-Ca, haloalcoxi C4-C3, alquiltio C4-C, alquilsulfinilo C4-C3, alquilsulfonilo C4-C3,
halégeno, ciano, o con nitro), heteroarilalquilo C4-Cs, (donde el heteroarilo puede
estar opcionalmente sustituido con alquilo C4-C», haloalquilo C4-C,, alcoxi C4-Ca,
haloalcoxi C4-Cs, alquiltio C4-Cs, alquilsulfinilo C4-Cz, alquilsulfonilo C4-Cj,
halégeno, ciano, o con nitro), haloalquenilo C:-Cs, cicloalguilo C;-Cg, fenilo o
fenilo sustituido con alquilo C4-C», haloalquilo C4-C:, alcoxi C¢-Cz, haloalcoxi C,-
Ca, halégeno, ciano o nitro, heteroarilo o heteroarilo sustituido con alquilo C4-Cs,
haloalquilo C4-C-, alcoxi C4-C», haloalcoxi C4-C3, halégeno, ciano o nitro,

R® es alquilo C4-C43, alquenilo C:-Cyz, alquinilo C;-Cqa, haloalquilo C:-Cyq,

cianoalquilo C4-Cyg, nitroalquilo C4-C43, aminoalquilo C:-Cyg, alquilamino C4-Cs
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alquilo C¢-Cs, dialquilamino C:-Cg alquilo C¢-Cs, cicloalquil C»-C7 alquilo C4-Cs,
alcoxi C4-C: alquilo C4-Cs, alqueniloxi C»-C¢ alquilo C4-Cs, alquiniloxi C»-Cs alquilo
C1-Cs, alquiltio C4-Cs alquilo C4-C¢, alquilsulfinil C4-Cs, alquilo C4-Cs, alquilsulfonil
C4-Ct alquilo C4-Cs, alquilidenaminoxi C:-Cz alquilo C¢-C¢, alquilcarbonil C4-Cs
alquilo C4-Cs, alcoxicarbonil C4-Cg alquilo C4-Ce, aminocarbonilalquilo C4-Cs,
alquilaminocarbonil C4-Cs alquilo C4-Cs, dialquilaminocarbonil C2-Csz alquilo C4-Cs,
alquilcarbonilamino C4-Cs alquilo C4-Cs, N-alquilcarbonil C4-Cs—N—-alquilamino Cq-
C: alquilo C4-Cs, trialquilsilil C2-Cg alquilo C4-Ce, fenilalquilo C4-Cs (donde el fenilo
puede estar opcionalmente sustituido con alquilo C4-C;, haloalquilo C¢-C, alcoxi
C1-C:, haloalcoxi C4-C;, alquiltio C4-C;, alquilsulfinilo C4-C3, alquilsulfonilo C4-Cs,
halégeno, ciano, o con nitro), heteroarilalquilo C4-Cs, (donde el heteroarilo puede
estar opcionalmente sustituido con alquilo C¢-C3, haloalquilo C4-C;, alcoxi C4-Cs,
haloalcoxi C4-Cs, alquiltio C¢-C, alquilsulfinilo C4-Cz, alquilsulfonilo C4-Ca,
halégeno, ciano, o con nitro), haloalquenilo C:-Cs, cicloalquilo C2-Cg, fenilo o
fenilo sustituido con alquilo C4-C3, haloalquilo C4-C», alcoxi C4-C3, haloalcoxi C4-
Cz, halégeno, ciano o nitro, heteroarilo o heteroarilo sustituido con alquilo C4-Cs,
haloalquilo C4-C:, alcoxi C4-C3, haloalcoxi C4-C», halégeno, ciano o nitro,

R®y R? son cada uno independientemente entre si hidrégeno, alquilo C4-Cyo,

TAAA

alquenilo C:-Cyq, alquinilo Cs-Cys, haloalquilo C2-Cyy, cianoalquilo Ci-Cyg,

nitroalquilo  C4-Cy9, aminoalquilo C4-Cyp, alquilamino C4-Cs alquilo Cy-Cs,
dialquilamino C2-Cg alquilo C4-Cs, cicloalquil C»-C; alquilo C4-Cs, alcoxi C4-Cs
alquilo C4-Cs, alqueniloxi C2-Cg alquilo C4-Cs, alquiniloxi C3-Cs alquilo C4-Cs,
alquiltio C4-Cs alquilo C4-Cs, alquilsulfinil C-C¢ alquilo C4-Cs, alquilsulfonil C4-Cs
alquilo C4-Cs, alquilidenaminoxi C.-Cs alquilo C4-Cs, alquilcarbonil C4-C: alquilo
C4-Cs, alcoxicarbonil C4-Cs alquilo C4-Cc;, aminocarbonilalquilo C¢-Cs,
alquilaminocarbonil C4-C¢ alquilo C4-Cs, dialquilaminocarbonil Cé-Cs alquilo C4-Cs,

alquilcarbonilamino  C4-Cg  alquilo  C4-Cs,  N-alquilcarbonil  C4-Cs—N-
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alquilaminoalquilo C.-Cs, trialquilsilil C2-Cg alquilo C4-Cs, fenilalquilo C4-Cs (donde
el fenilo puede estar opcionalmente sustituido con alquilo C4-Cz, haloalquilo Cs-

C-
K3

alcoxi C¢-Cz, haloalcoxi C4-Cz alquiltio C4-Cz, alquilsulfinilo C4-Cs,
alquilsulfonilo C4-C3, halégeno, ciano, o con nitro), heteroarilalquilo C4-Cs, (donde
el heteroarilo puede estar opcionalmente sustituido con alquilo C4-Cz, haloalquilo
C4-C;, alcoxi C4-Cz, haloalcoxi C4-C;, alquiltio C4-Cz, alquilsulfinilo C4-Cs,
alquilsulfonilo C4-Cz, halégeno, ciano, o con nitro), haloalquenilo Co-Cs,
cicloalquilo C3-Cg, fenilo o fenilo sustituido con alquilo C4-C2, haloalquilo C4-Cs,
alcoxi G4-Cz, haloalcoxi C4-C;, halégeno, ciano o nitro, heteroarilo o heteroarilo
sustituido con alquilo C¢-Cz, haloalquilo C4-C;, alcoxi C4-C2, haloalcoxi C4-Cs,
halégeno, ciano o nitro, heteroarilamino o heteroarilamino sustituido con alquilo
C4-Cs, haloalquilo C4-C3, alcoxi C4-Cz, haloalcoxi C4-Cz, halégeno, ciano o nitro,
diheteroarilamino o diheteroarilamino sustituido con alquilo C4-Cs, haloalquilo C+-
Ca, alcoxi C4-Ca, haloalcoxi C4-C5, halégeno, ciano o nitro, fenilamino o fenilamino
sustituido con alquilo C4-Cs, haloalquilo C4-C2, alcoxi C4-Cs, haloalcoxi C¢-Cs,
halégeno, ciano o con nitro, difenilamino o difenilamino sustituido con alquilo C4-
C., haloalquilo C+-Cs, alcoxi C4-C», haloalcoxi C1-C3, halégeno, ciano o con nitro o
cicloalquilamino C--C;, di-cicloalquilamino Cs-C; o cicloalcoxi C;-C7 o R® y R?
pueden unirse conjuntémente para formar un anillo de 3-7 miembros, que
contiene opcionalmente un heteroatomo seleccionado de O 0 S,

R® es alquilo C4-Cyg, alquenilo C--Cyq, alquinilo C;-C,3, haloalquilo C;-Cyg,
cianoalquilo C4-Cqq, nitroalquilo C4-C4p, aminoalquilo C4-Cqo, alquilamino C4-Cs
alquilo C4-Cs, dialquilamino C2-Cq alquilo C4-Ce, cicloalquil C»-C7 alquilo C¢-Cs,
alcoxi G4-Cs alquilo C4-Cs, alqueniloxi C:-Cr, alquilo C4-Cs, alquiniloxi C=-Cs alquilo
C1-Cs, alquiltio C4-Cs, alquilo C4-Cs, alquilsulfinil C4-Cs alquilo C3-Cs, alquilsulfonil
C1-Cs alquilo C4-Ce, alquilidenaminoxi Cz-C: alquilo C4-Cs, alquilcarbonil C4-Cs

alquilo C4-Cg, alcoxicarbonil C4-Cz alquilo C4-Ce, aminocarbonilalquilo C4-Cs,
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alquilaminocarbonil C4-C¢ alquilo C4-C¢, dialquilaminocarbonil C2-Cg alquilo C4-Cs,
alquilcarbonilamino C4-Cs alquilo C4-Cs, N=alquilcarbonil C4-Ce-N=alquilamino C1-
Cs alquilo C4-Cs, trialquilsilil C2-Cs alquilo C4-Cs, fenilalquilo C¢-Cs (donde el fenilo
puede estar opcionalmente sustituido con alquilo C4-Cs, haloalquilo C4-C3z, alcoxi
C1-Cz, haloalcoxi C4-C5, alquiltio C4-C5, alquilsulfinilo C4-Cs, alquilsulfonilo C4-Cs,
halégeno, ciano, o con nitro), heteroarilalquilo C1-Cs (donde el heteroarilo puede
estar opcionalmente sustituido con alquilo C4-C», haloalquilo C4-C;, alcoxi C1-C3,
haloalcoxi C4-Cz, alquiltio C¢-Cz, alquilsulfinilo C4-C;, alquilsulfonilo C4-Cs,
halégeno, ciano, o con nitro), haloalquenilo C.-Cs, cicloalquilo C»-Cg, fenilo o
fenilo sustituido con alquilo C4-C5, haloalquilo C4-C:, alcoxi C4-C3, haloalcoxi C4-
C., halégeno, ciano o nitro, heteroarilo o heteroarilo sustituido con alquilo C4-Ca,
haloalquilo C4-Cz, alcoxi C4-Cs3, haloalcoxi C4-C3, halégeno, ciano o con nitro,
heteroarilamino o heteroarilamino sustituido con alquilo C4-C3, haloalquilo C4-Cs,
alcoxi C4-Cz, haloalcoxi C4-C3, halégeno, ciano o con nitro, diheteroarilamino o
diheteroarilamino sustituido con alquilo C4-C;, haloalquilo C¢-Cj;, alcoxi C4-Ca,
haloalcoxi C4-C3, halégeno, ciano o nitro, fenilamino o fenilamino sustituido con
alquilo C4-C:, haloalquilo C4-C3, alcoxi C4-C3, haloalcoxi C4-Cs, halégeno, ciano o
nitro, difenilamino, o difenilamino sustituido con alquilo C4-C2, haloalquilo C4-Cs,
alcoxi C4-C3, haloalcoxi C¢-C-, halégeno, ciano o nitro, o cicloalguilamino Cs-C-,
dicicloalquilamino C»-C; o cicloalcoxi C:-C-, alcoxi C-Ci, haloalcoxi C-Cg,
alquilamino C4-Cs o dialquilamino Co-Cs.

Rf y R? son cada uno independientemente entre si alquilo C-C1q, alquenilo C:-
Cio, alquinilo Cz-Cyy, alcoxi C4-Cyg, haloalquilo C4-Cyy, cianoalquilo Ci-Cyg,
nitroalquilo C4-C49, aminoalquilo C4-Cqg, alquilamino C4-Cs alquilo C4-Cs,
dialquilamino C:-C;s alquilo C4-Cs, cicloalquil Cz-C; alquilo C4-Cs, alcoxi C4-Cs
alquilo C4-Cs, alqueniloxi C»-C: alquilo C4-C:, alquiniloxi C:-C¢ alquilo C;-Cs,

alquiltio C4-Ce alquilo C4-Cs, alquilsulfinil C4-Cs alquilo C4-Cs, alquilsulfonil C4-Cs
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alquilo C4-Cs, alquilidenaminoxi Ca-Cg alquilo C4-Cg, alquilcarbonil C1-Cg alquilo
Cq-Cs, alcoxicarbonil C4-C¢ alquilo C4-Cs;, aminocarbonilalquilo C4-Cs,
alquilaminocarbonil C4-C: alquilo C4-C¢, dialquilaminocarbonil Cz-Cg alquilo C4-Cs,
alquilcarbonilamino  C4-C:  alquilo C_1—C,=,, N=-alquilcarbonil ~ C4-Cs—N-
alquilaminoalquilo Cz-Ce, trialquilsilil C»-Cg alquilo C4-Cs, fenilalquilo C4-Cs (donde
el fenilo puede estar opcionalmente sustituido con alquilo C4-Cs, haloalquilo C4-

C-

)

alcoxi C¢-C;, haloalcoxi Ci-Cs, alquiltio C4-Cz alquilsulfinilo C4-Cs,
alquilsulfonilo C4-Cz, halégeno, ciano, o con nitro), heteroarilalquilo C¢-Cs (donde
el heteroarilo puede estar opcionalmente sustituido con alquilo C4-C;3, haloalquilo
Cy-Cs, alcoxi C4-C:;, haloalcoxi C4-Cz alquiltio C4-Cz, alquilsulfinilo C4-Ca,
alquilsulfonilo C4-Cz, halégeno, ciano, o con nitro), haloalquenilo C;-Cs,
cicloalquilo C3:-C¢, fenilo o fenilo sustituido con alquilo C4-Cs, haloalquilo C4-Cs,
alcoxi C4-C2, haloalcoxi C4-C5, haldégeno, ciano o nitro, heteroarilo o heteroarilo
sustituido con alquilo C4-C;, haloalquilo C4-Cs, alcoxi C4-Cs, haloalcoxi C4-Cs,
halégeno, ciano o con nitro, heteroarilamino o heteroarilamino sustituido con
alquilo C4-C;, haloalquilo C4-Ca, alcoxi C1-C3, haloalcoxi C-C-, halégeno, ciano o
con nitro, diheteroarilamino o diheteroarilamino sustituido con alquilo C¢-Cs,
haloalquilo C4-Cs, alcoxi C4-Cz;, haloalcoxi C4-C;, halégeno, ciano o nitro,
fenilamino o fenilamino sustituido con alquilo C4-Cs, haloalquilo' C1-Cs, alcoxi C4-
C., haloalcoxi C4-C;, haldégeno, ciano o nitro, difenilamino, o difenilamino
sustituido con alquilo C4-C3, haloalquilo C4-Cs, alcoxi C4-Cs, haloalcoxi C4-Cs,
halégeno, ciano o nitro, o cicloalquilamino C:-C7, dicicloalquilamino C:-C; o
cicloalcoxi Cz-C;, haloalcoxi C4-Cyq, alquilamino C;-C¢ o dialquilamino C:-Cg,
benciloxi o fenoxi, donde los grupos bencilo y fenilo pueden a su vez estar
sustituidos con alquilo C4-C-, haloalquilo C4-C;, alcoxi C4-C:, haloalcoxi Ci-Ca,

halégeno, ciano o nitro, y
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R" es alquilo C;-Cyy alquenilo Ci-Cyy, alquinilo Ci-Cyg, haloalquilo C4-Cys,
cianoalquilo C4-Cyg, nitroalquilo C-Cyg, aminoalquilo. C:-C1p, alquilamino Cy-Cs
alquilo C4-C:, dialquilamino C2-Cs alquilo C4-Cs, cicloalquil C»-C7 alquilo Ci-Cs,
alcoxi C4-Cr, alquilo C4-Cs, alqueniloxi Cz-Cr, alquilo C4-Cs, alquiniloxi C»-Ce, alquilo
C1-Cs, alquiltio C4-C: alquilo C4-C¢, alquilsulfinil C4-Cs alquilo C4-Cs, alquilsulfonil
C1-Cs alquilo C4-Cs, alquilidenaminoxi C»-Ce alquilo C4-Cs¢, alquilcarbonil C4-Cs
alquilo C4-Cs, alcoxicarbonil C4-Cs alquilo C4-Cs, aminocarbonilalquilo C4-Cs,
alquilaminocarbonil C4-Cs alquilo C4-Cs, dialquilaminocarbonil C,-Cg alquilo C4-Cs,
alquilcarbonilamino C4-C; alquilo C4-Cz, N—alquilcarbonil C4-Cs—N-alquilamino C1-
C: alquilo C4-Cs, trialquilsilil C>-C¢ alquilo C4-Cs, fenilalquilo C4-Cs, (donde el fenilo
puede estar opcionalmente sustituido con alquilo C¢-C3, haloalquilo C4-C3z, alcoxi
C¢-C=, haloalcoxi C¢-C3, alquiltio C4-C», alquilsulfinilo C4-Cs, alquilsulfonilo C4-C3,
halégeno, ciano o con nitro), heteroarilalquilo C4-C¢ (donde el heteroarilo puede
estar opcionalmente sustituido con alquilo C4-C:, haloalquilo C4-C3, alcoxi C4-C3,
haloalcoxi C4-C;, alquiltio C4-Cs, alquilsulfinilo C4-Cz, alquilsulfonilo C4-Cs,
halégeno, ciano o con nitro), fenoxialquilo C¢-C¢ (donde el fenilo puede estar
opcionalmente sustituido con alquilo C4-Cz, haloalquilo C4-C;, alcoxi C1-Cs,
haloalcoxi C4-Cz, alquiltio C;-Cs, anuiIsulfiriiIo C+-Cz, alquilsulfonilo C4-Cs,
halégeno, ciano o con nitro), heteroariloxialquilo C4-Cs (donde el heteroarilo
puede estar opcionalmente sustituido con alquilo C4-Cz, haloalquilo C4-Ca, alcoxi
C1-Cz, haloalcoxi C4-C3, alquiltio C+-Cs, alquilsulfinilo C4-Cs, alquilsulfonilo C4-Cs,
halégeno, ciano o con nitro), haloalquenilo C2-Cs, cicloalquilo C3-Cg, fenilo o fenilo
sustituido con alquilo C4-Ca, haloalquilo C4-C;, alcoxi C4-C;, haloalcoxi C4-Cj,
halégeno o con nitro, o heteroarilo, o heteroarilo sustituido con alquilo C4-Cs,

haloalquilo C4-C;, alcoxi C4-Cg3, haloalcoxi C4-Cz, halégeno, ciano o con nitro.
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En particular, el grupo de latenciacién G es un grupo -C(X*)-R® o -C(X")-X"-
R® y los significados de X3 R X" X® y R" son segin se definieron

precedentemente.

Se prefiere que G sea hidrégeno, un metal alcalino o metal alcalinotérreo,

donde se prefiere especialmente el hidrégeno.

Deberia comprenderse que en aquellos compuestos de la férmula | donde G
es un cation metalico, de amonio (tal como NHi+; N(alquilo)s+) o sulfonio (tal
como S(alquilo)z+), la correspondiente carga negativa se encuentra en gran

medida deslocalizada a través de la unidad O-C=C-C=0.

Dependiendo de la naturaleza de los sustituyentes, los compuestos de la
férmula | pueden existir en diferentes formas isoméricas. Cuando G es hidrégeno,

por ejemplo, los compuestos de la féormula | pueden existir en diferentes formas

tautoméricas.
H. RY . R _ R R? _F! P?
L - (0] h [ -
"R\ Irl : np? \ I I [
e AL S 1 B N B B
' o — F — A P e . —u\( R’
R Vv \R5 O R\ S/g ) - R\ S; R .‘I:’
- - - 0 » Y
R*” R’ R® R™ R’ R R™ \R7 R® H

Esta invencién comprende todos dichos isémeros y tautémeros y las
mezclas de los mismos en todas las proporciones. Ademas, cuando los
sustituyentes contienen enlaces dobles, pueden existir isébmeros cis y trans. Estos
isébmeros, asimismo, se encuentran dentro del alcance de los compuestos de la

férmula | reivindicados.

13(
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Un compuesto de la formula | donde G es alquilo C4-Cg, haloalquilo Cz-Cs,
fenilalquilo C4-Cg (donde el fenilo puede estar opcionalmente sustituido con
alquilo C4-C:, haloalquilo C4-C;, alcoxi C¢-C3, haloalcoxi C¢-C;, alquiltio C4-Cs,
alquilsufinilo C4-C;, alquilsulfonilo C4-C;, haldégeno, ciano o con nitro),
heteroarilalquilo C4-C: (donde el heteroarilo puede estar opcionalmente sustituido
con alquilo C4-Cz, haloalquilo C4-Ca, alcoxi C4-Cs, haloalcoxi C4-C;, alquiltio C4-Cj,
alquilsulfinilo C4-C», alquilsulfonilo C4-C2, halégeno, ciano o con nitro), alquenilo
C:-Cs, haloalquenilo C;-Cs, alquinilo C:-Cs, C(X%)-R?, C(X")-X"R", C(X")-N(R%)-R?,
-S0:-R?, -P(X*)(RH-R? 0 CH-X-R" donde X3, X", x* X*, X%, X', R® R", R*, R?, R?,
R, R y R" son segln se definieron precedentemente se puede preparar
mediante el tratamiento de un compuesto de la férmula (A), el cual es un
compuesto de la formula | donde G es H, con un reactivo G-Z, donde G-Z es un
agente de alquilacién tal como un haluro de alquilo (la definicién de haluros de
alquilo incluye los haluros de alquilo C4-Cs simple tales como yoduro de metilo y
yoduro de etilo, haluros de alquilo sustituido tales como fenilalquilo C4-Cg, éteres
de clorometil alquilo, Cl—CH:-Xf-Rh, donde X' es oxigeno, y sulfuros de clorometil
alquilo Cl—CHx-X"-R", donde X' es azufre), un sulfonato de alquilo C4-Ce, 0 un
sulfato de dialquilo C4-Cg, 0 con un haluro de alquenilo C3-Cg, 0 con un haluro de
alquinilo C2-Cg, 0 con un agente de acilacién tal como un acido carboxilico, HO-
C(X*R? donde X? es oxigeno, un cloruro de acido, CI-C(X*R? donde X* es
oxigeno, o anhidrido de acido, [R*C(X*)}-0, donde X® es oxigeno, o un isocianato,
R°N=C=0, o un cloruro de carbamoilo, C-C(X*)-N(R%-R" (donde X? es oxigeno y
con la condicién de que ninguno de R° o RY sea hidrogeno), o un cloruro de
tiocarbamoilo, CI-C(X%)-N(R")-R? (donde X" es azufre y con la condiciéon de que
ninguno de R” o R? sea hidrégeno) o un cloroformiato, CI-C(X®)-X*-R?, (donde X® y

X® son oxigeno), o un clorotioformiato CI-C(X")-X"*-R" (donde X® es oxigeno y X®

23L
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es azufre), o un cloroditioformiato CI-C(X")-X"-R", (donde X" y X" son azufre), o un
isotiocianato, R°N=C=S, o mediante el tratamiento secuencial con disulfuro de
carbono y un agente de alquilacién, o con un agente de fosforilacion tal como un
cloruro de fosforilo, CI-P(X®)(R"-R? o con un agente de sulfonacion tal como un
cloruro de sulfonilo CI-SO—R®, con preferencia en presencia de al menos un

equivalente de una base.

férmula.(A) 0]

Dependiendo de la naturaleza de los sustituyentes R'a R y del grupo G,
se pueden formar compuestos isoméricos de la formula |. Por ejemplo, un
compuesto de la formula (A) donde R’y R'? son diferentes puede dar origen a un
compuesto de la férmula (1a) 0 a un compuesto de la féormula (1b), o a una

mezcla de compuestos de la formula (1a) y de la formula (1b).

fdfrmUla.('la) farmula (Ib)
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La O-alquilacién de 1,3-dionas ciclicas es conocida; los métodos adecuados
se describen, por ejemplo, por T. Wheeler US4436666. Se han informado
procedimientos alternativos por M. Pizzorno y S. Albonico, Chem. Ind. (Londres),
(1972), 425; H. Born ef al., J. Chem. Soc., (1953), 1779; M. Constantino et al.,
Synth. Commun., (1992), 22 (19), 2859; Y. Tian ef al., Synth. Commun., (1997),
27 (9), 1677, S. Chandra Roy et al., Chem. Letters, (2006), 35 (1), 16, y P.
Zubaidha et al., Tetrahedron Lett., (2004), 45, 7187.

La O-acilacién de 1,3-dionas ciclicas se puede efectuar a través de
procedimientos similares a aquéllos descriptos, por ejemplo, por R. Haines,
US4175135, y por T. Wheeler, US4422870, US4659372 y US4436666.
Normalmente las dionas de la férmula (A) se pueden tratar con el agente de
acilacion en presencia de al menos un equivalente de una base adecuada,
opcionalmente en presencia de un solvente adecuado. La base puede ser
inorganica, tal como un hidréxido o carbonato de metal alcalino, o un hidruro de
metal, o una base organica tal como una amina terciaria o alcéxido de metal. Los
ejemplos de bases inorganicas adecuadas incluyen carbonato de sodio, hidréxido
de sodio o potasio, hidruro de sodio, y las bases organicas adecuadas incluyen

trialquilaminas, tales como trimetilamina y trietilamina, piridinas u otras bases de

L3¢

amina tales como 1,4-diazobiciclo[2.2.2]octano y 1,8—diazabiciclo[5.4.0Jundec—7—

eno. Las bases preferidas incluyen trietilamina y piridina. Los solventes
adecuados para esta reaccion estan seleccionados para ser compatibles con los
reactivos e incluyen éteres tales como tetrahidrofurano y 1,2-dimetoxietano y
solventes halogenados tales como diclorometano y cloroformo. Ciertas bases,

tales como piridina y trietilamina, se pueden emplear con éxito tanto como base
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como solvente. Para los casos donde el agente de acilacion es un acido
carboxilico, la acilacién con preferencia se efectia en presencia de un agente de
acoplamiento tal como yoduro de 2-cloro—-1-metilpiridinio, N,N-
diciclohexilcarbodiimida, 1-(3—dimetilaminopropil)-3—etilcarbodiimida y NN-
carbodiimidazol, y opcionalmente una base tal como trietilamina o piridina en un
solvente adecuado tal como tetrahidrofurano, diclorometano o acetonitrilo. Los
procedimientos adecuados se describen, por ejemplo, por W. Zhang y G. Pugh,
Tetrahedron Lett., (1999), 40 (43), 7595-7598 y T. Isobe y T. Ishikawa, J. Org.
Chem., (1999), 64 (19), 6984.

La fosforilaciéon de 1,3-dionas ciclicas se puede efectuar utilizando un haluro
de fosforilo o haluro de tiofosforilo y una base a través de procedimientos

analogos a aquéllos descriptos por L. Hodakowski, US4409153.

La sulfonacién de un compuesto de la férmula (A) se puede lograr utilizando
un haluro de alquil o aril sulfonilo, con preferencia en presencia de al menos un
equivalente de una base, por ejemplo a través del procedimiento de C. Kowalski y

K. Fields, J. Org. Chem., (1981), 46, 197.

Se puede preparar un compuesto de la formula (A) a través de la ciclacién
de un compuesto de la férmula (B), donde R es hidrégeno o un grupo alquilo, con
preferencia en presencia de un acido o base, y opcionalmente en presencia de un
solvente adecuado, a través de métodos analogos a aquéllos descriptos por T.
Wheeler, US4209532. Los compuestos de la féormula (B) se han disefiado
particularmente como intermediarios en la sintesis de los compuestos de la
formula |. Un compuesto de la formula (B) donde R es hidrégeno se puede ciclar

bajo condiciones acidicas, con preferencia en presencia de un acido fuerte tal

73)
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como Aacido sulfarico, acido polifosférico o reactivo de Eaton, opcionalmente en
presencia de un solvente adecuado tal como acido acético, tolueno o

diclorometano.

_.........._‘.—.’u

frmula (BY fdrmula (A)

Un compuesto de la formula (B) donde R es alquilo (con preferencia metilo o
etilo), se puede ciclar bajo condiciones acidicas o basicas, con preferencia en
presencia de al menos un equivalente de una base fuerte tal como ferc-butéxido
de potasio, diisopropilamida de litio o hidruro de sodio y en un solvente tal como

tetrahidrofurano, tolueno, dimetilsulféxido o N,N-dimetilfformamida.

Se puede preparar un compuesto de la féormula (B), donde R es H, a través
de la saponificacion de un compuesto de la féormula (C) donde R’ es alquilo (con
preferencia metilo o etilo), bajo condiciones standard, seguido por la acidificacion
de la mezcla de reaccién para efectuar la descarboxilacién, mediante procesos

similares a aquéllos descriptos, por ejemplo, por T. Wheeler, US4209532.
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1. saponificacion

2. descarboxilacion

1 (C férmula (B
férmula{C) (B)

Un compuesto de la formula (B), donde R es H, puede ser esterificado a un
compuesto de la férmula (B), donde R es alquilo, bajo condiciones standard, por
ejemplo mediante el calentamiento con un alquil alcohol, ROH, en presencia de

un catalizador de acido.

Se puede preparar un compuesto de la férmula (C), donde R es alquilo,
mediante el tratamiento de un compuesto de la férmula (D) con un cloruro de
acido carboxilico adecuado de la formula (E) bajo condiciones basicas. Las bases
adecuadas incluyen terc-butoxido de potasio, bis(trimetilsilillamida de sodio y
diisopropilamida de litio y la reaccién con preferencia se lleva a cabo en un
solvente adecuado (tal como tetrahidrofurano o tolueno) a una temperatura de
entre -80°C y 30°C. Alternativamente, se puede preparar un compuesto de la
formula (C), donde R es H, mediante el tratamiento de un compuesto de la
formula (D) con una base adecuada (tal como ferc-butdéxido de potasio,
bis(trimetilsilillamida de sodio y diisopropilamida de litio) en un solvente adecuado
(tal como tetrahidrofurano o tolueno) a una temperatura adecuada (entre -80°C y
30°C) y haciendo reaccionar el anién resultante con un anhidido adecuado de la

férmula (F):

233
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férmula- (D) R Rﬁ'R' o} {Srmula (C)

férmula (F)

Los compuestos de la formula (D) son compuestos conocidos, o se pueden

preparar a partir de compuestos conocidos a través de métodos conocidos.

Se puede preparar un compuesto de la férmula (E) a partir de un compuesto
de la férmula (F) mediante el tratamiento con un alquil alcohol, R-OH, en
presencia de una base, tal como dimetilaminopiridina o un alcéxido de metal
alcalino (véase, por ejemplo, S. Buser y A. Vasella, Helv. Chim. Acta, (2005), 88,
3151, M. Hart et al., Bioorg. Med. Chem. Letters, (2004), 14, 1969), seguido por el
tratamiento del acido resultante con un reactivo de cloracién tal como cloruro de
oxalilo o cloruro de tionilo bajo condiciones conocidas (véase, por ejemplo, C.
Santelli-Rouvier. Tetrahedron Lett., (1984), 25 (39), 4371; D. Walba y M. Wand,
Tetrahedron Lett., (1982), 23 (48), 4995; J. Cason, Org. Synth. Coll. Vol. lil, (169),
1955).
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1. ROH

S
o

2. agente de cloracién

formula (E)

Se puede preparar un compuesto de la férmula (F) donde R’ y R' son

hidrégeno a través de la reduccién de un compuesto de la férmula (G) bajo

condiciones conocidas (véase, por ejemplo, Y. Baba, N. Hirukawa y M. Sodeoka,

Bioorg. Med. Chem. (2005), 13 (17), 5164, M. Hart et al., Bioorg. Med. Chem.

Letters, (2004), 14 (18), 1969, Y. Baba, N. Hirukawa, N. Tanohira y M. Sodeoka,
J. Am. Chem. Soc., (2003), 125, 9740).

R
R &1‘2; O
A A

fdrmula(G)

reduccion

fSrmula (F)

donde R’y R =H
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Se puede preparar un compuesto de la férmula (G) haciendo reaccionar un
compuesto de la formula (H) con un anhidido de la férmula (J), opcionalmente en
presencia de un catalizador de acido de Lewis, y de acuerdo con los
procedimientos descriptos, por ejemplo, por O. Diels y K. Alder, Liehigs Ann.
Chem., (1931), 490, 257, K. Potts y E. Walsh, J. Org. Chem., (1984), 49 (21),
4099, J. Jurczak, T. Kozluk, S. Filipek y S. Eugster, Helv. Chim. Acta, (1982), 65,
1021, W. Dauben, C. Kessel y K. Takemura, J. Am. Chem. Soc., (1980), 102,
6893, A. Pelter y B. Singaram, Tetrahedron Lett., (1982), 23, 245, M. Lee y C.
Herndon, J. Org. Chem., (1978), 43, 518, B. Fisher y J. Hodge, J. Org. Chem.
(1964), 29, 776, G. D'Alelio, C. Williams y C. Wilson, J. Org. Chem., (1960), 25,
1028, Z. Song, M. Ho y H. Wong, J. Org. Chem, (1994), 59 (14), 3917-3926, W.
Tochtermann, S. Bruhn y C. Wolff, Tetrahedron Lett., (1994), 35(8), 1165, W.
Dauben, J. Lam y Z. Guo, J. Org. Chem., (1996), 61 (14), 4816, M. Sodeoka, Y.
Baba, S. Kobayashi y N. Hirukawa, Bioorg. Med. Chem. Lett., (1997), 7 (14),
1833, M. Avalos, R. Babiano, J. Bravo, P. Cintas, J. Jimenez y J. Palacios,
Tetrahedron Lett., (1998), 39(50), 9301, J. Auge, R. Gil, S. Kalsey y N. Lubin-
Germain, Synlett, (2000), 6, 877, I. Hemeon, C. Deamicis, H. Jenkins, P.
Scammells y R. Singer, Synlett, (2002), 11, 1815, M. Essers, B. Wibbeling y G.
Haufe, Tetrahedroh Lett., (2001), 42 (32), 5429, P. Vogel et al., Tetrahedron
Asymmetry, (1996), 7 (11), 3153, Y. Baba, N. Hirukawa, N. Tanohira y M.
Sodeoka, J. Am. Chem. Soc., (2003), 125, 9740, L. Ghosez et al., Tetrahedron
Lett., (1938), 29 (36), 4573, H. Kotsuki, S. Kitagawa y H. Nishizawa, J. Org.
Chem., (1978), 43 (7), 1471, Y. Li et al., J. Org. Chem., (1997), 62 (23), 7926, M.
Drew et al., J. Chem. Soc. Perkin Trans. 1, (1985), 1277, R. McDonald y C.
Reineke, J. Org. Chem, (1967), 32, 1878, R. Fleming y B. Murray, J. Org. Chem.,
(1979), 44 (13), 2280, M. Goldstein y G. Thayer Jr. J. Am. Chem. Soc., (1965), 87
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(9), 1925 y G. Keglevich et al., J. Organomet. Chem., (1999), 5§79, 182, y las

referencias en los mismos.

R

~8
R
RS O

fdrmula (H) férmula (G)

Los compuestos de la formula (H) y de la formula (J) son compuestos

conocidos, o se pueden preparar a partir de compuestos conocidos a través de

métodos conocidos.

Los compuestos de la formula (G) son alquenos, y como tales experimentan
reacciones adicionales tipicas de los alquenos para proporcionar los compuestos
adicionales de la féormula (F) de acuerdo con procedimientos conocidos. Los
ejemplos de dichas reacciones incluyen, pero no se limitan a, halogenacion,
epoxidacion, ciclopropanacion, dihidroxilacion, hidroarilaciéon, hidrovinilacién e
hidratacion de alquenos. A su vez, los productos a partir de estas reacciones se
pueden transformar en los compuestos adicionales de la férmula (F) a través de
los métodos descriptos, por ejemplo por J. March, Advanced Organic Chemistry,
tercera edicion, John Wiley and Sons. Los compuestos de la formula (G) donde
R® o R® son alcoxi C1-C¢ son enol éteres, y ellos pueden ser hidrolizados a la
correspondiente cetona utilizando procedimientos standard para proporcionar los
compuestos adicionales de la férmula (F). Ciertos compuestos de la férmula (F),
por ejemplo donde R’ es un halégeno, pueden ser convertidos a los compuestos

de la formula (G) a través de métodos conocidos.

A
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También se puede preparar un compuesto de la féormula (G) haciendo
reaccionar un compuesto de la férmula (H) con un compuesto de la férmula (K),
donde R” es hidrégeno o un grupo alquilo, para proporcionar un compuesto de la
formula (L) y efectuando la ciclaciéon de un compuesto de la férmula (L) bajo
condiciones conocidas (véase, por ejemplo, P. Sprague et al., J. Med. Chem,,
(1985), 28, 1580, A. Guzaev y M. Manoharan, J. Am. Chem. Soc., (2003), 125,
2380, y A. Marchand y R. Allen, J. Org. Chem., (1975), 40 (17), 2551.

R'z

_COR"

&

iSrmula (K)

IR férmula (G)
férmuta (H) formula (L)

' reduccion

férmula {F)

férmula (M) donde R’

yR1°=H
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Un compuesto de la férmula (L) también se puede reducir a un compuesto
de la féormula (M), y un compuesto de la formula (M) ciclar a un compuesto de la
férmula (F) donde R” y R' son hidrégeno, bajo condiciones similares a aquéllas

descriptas previamente.

Los compuestos de la férmula (K) son compuestos conocidos, 0 se pueden

preparar a partir de compuestos conocidos a través de métodos conocidos.

Los compuestos adicionales de la férmula (A) se pueden preparar haciendo
reaccionar un iluro de yodonio de la férmula (N), donde Ar es un grupo fenilo
opcionalmente sustituido, y un acido aril borénico de la férmula (O), en presencia

de un catalizador de paladio adecuado, una base y en un solvente adecuado.

o R ,
\\.[ catalizador, base
~ ° aditivo, solvente

fSrmula (N) férmula (0) férmula (A)

Los catalizadores de paladio adecuados son generalmente complejos de
paladio (Il) o paladio (0), por ejemplo dihaluros de paladio (Il), acetato de paladio
(I), sulfato de paladio (ll), dicloruro de bis(trifenilfosfin)—paladio (l1), dicloruro de
bis(triciclopentilfosfin)paladio (ll), dicloruro de bis(triciclohexil-fosfin)paladio (l1),
bis(dibencilidenacetona)paladio (0) o tetrakis—(trifenilfosfin)paladio (0). EI

catalizador de paladio también se puede preparar "in situ" a partir de compuestos

243
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de paladio (Il) o paladio (0) al acomplejarlos con los ligandos deseados, por
ejemplo, combinando la sal de paladio (Il) a ser acomplejada, por ejemplo
dicloruro de paladio (ll) (PdCl.) o acetato de paladio (il) (Pd(OAc).),
conjuntamente con el ligando deseado, por ejemplo trifenilfosfina (PPhs),
triciclopentilfosfina, triciclohexilfosfina, 2—diciclohexilfosfin-2’,6'-dimetoxibifenilo o
2—diciclohexilfosfin—2’,4',6'-triisopropilbifenilo y el solvente seleccionado, con un
compuesto de la formula (N), el acido arilborénico de la féormula (O), y una hase.
Son también adecuados los ligandos bidentados, por ejemplo 1,1'-bis(difenil-
fosfin)ferroceno o 1,2-bis(difenilfosfin)etano. Mediante el calentamiento del medio
de reaccion, se forma de este modo "in situ" el complejo de paladio (II) o el
complejo de paladio (0) deseado para la reacciéon de acoplamiento C-C, y luego

se inicia la reaccién de acoplamiento C-C.

Los catalizadores de paladio se utilizan en una cantidad de desde 0,001
hasta 50% en mol, con preferencia en una cantidad de desde 0,1 hasta 15% en
mol, en base al compuesto de la formula (N). La reaccién también se puede llevar
a cabo en presencia de otros aditivos, tales como sales de tetralquilamonio, por
ejemplo, bromuro de tetrabutilamonio. Con preferencia el catalizador de paladio
es acetato de paladio, la hase es hidroxido de litio y el solvente es 1,2-

dimetoxietano acuoso.

Se puede preparar un compuesto de la férmula (N) a partir de un compuesto
de la formula (P) mediante el tratamiento con un reactivo de yodo hipervalente tal
como un (diacetoxi)yodobenceno o un yodosilbenceno y una base tal como
carbonato de sodio, hidréxido de litio o hidréxido de sodio acuoso en un solvente
tal como agua o un alcohol acuoso tal como etanol acuoso de acuerdo con los

procedimientos de K. Schank y C. Lick, Synthesis, (1983), 392, R. M. Moriarty et

Ny
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al., J. Am. Chem. Soc, (1985), 107, 1375, o de Z. Yang et al., Org. Lett., (2002), 4
(19), 3333.

Y

11 R \ )\\ .
Arl{OAc). 0 ArO, base Rm\ ,_\ /‘\(
0. R

/
/hns O
Ra>;§R
R 6

R R

férmuila (P) férmula (N)

Se puede preparar un compuesto de la formula (P) donde R” y R son
hidrégeno mediante la reduccién de un compuesto de la férmula (Q) bajo

condiciones conocidas.

1 r%
R\ R" ‘
reduccion

R
O 0 e
— » Ru/ ‘\ / -\Rﬂ O
R R; 4 R‘ ]

férmula (P)

"férm'uia;(m_)

donde R"y R =H

Los compuestos de la formula (R) son algquenos, y como tales experimentan
reacciones adicionales tipicas de los alquenos para proporcionar los compuestos
adicionales de la formula (P) de acuerdo con procedimientoé conocidos. Los
ejemplos de dichas reacciones incluyen, pero no se limitan a, halogenacion,
epoxidacién, ciclopropanacién, dihidroxilacion, hidroarilacién, hidrovinilacion e
hidratacién de alquenos. A su vez, los productos a partir de estas reacciones se

pueden transformar en los compuestos adicionales de la formula (P) a través de
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los métodos descriptos, por ejemplo por J. March, Advanced Organic Chemistry,
tercera edicién, John Wiley and Sons. Los compuestos de la formula (R) donde
R® o R® son alcoxi C1-C¢ son enol éteres, y ellos pueden ser hidrolizados a la
correspondiente cetona utilizando procedimientos standard. A éu vez, la cetona
ademas se puede transformar, por ejemplo a través de cetalizacidén, oximacion,
reduccion y similares bajo condiciones conocidas para proporcionar los

compuestos adicionales de la formula (P).

Se puede preparar un compuesto de la formula (R) haciendo reaccionar un
compuesto de la formula (S) con una ciclopentenodiona de la formula (T),
opcionalmente en presencia de un catalizador de acido de Lewis, de acuerdo con

los procedimientos descriptos, por ejemplo por B. Zwanenburg ef al., Tetrahedron

(1989), 45 (22), 7109 y por M. Oda et al., Chem. Lett., (1977), 307.

o férmula (T,
O R formula (T)

=
. \/
Y

férmuta (H) férmula (R)

Los compuestos de la formula (H) y de la féormula (T) son compuestos
conocidos 0 se pueden elaborar a partir de compuestos conocidos a través de

métodos conocidos.
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En una aproximacion adicional, se puede preparar un compuesto de la
formula (A) a partir de un compuesto de la formula |, donde G es alquilo C4-4, a
través de hidroélisis, con preferencia en presencia de un catalizador de acido tal
como acido clorhidrico y opcionalmente en presencia de un solvente adecuado tal

como tetrahidrofurano, acetona o 4—metilpentan—2-ona.

¥

férmula | formula (A)

donde G es alquilo Cy4

Se puede preparar un compuesto de la formula | donde G es alquilo Cy-4, a
partir de un compuesto de la formula (U), donde G es alquilo C4-4, y Hal &s un
halégeno (con preferencia bromo o yodo), a través del acoplamiento con un acido
aril borénico de la férmula (O), en presencia de un catalizador de paladio
adecuado y una base y con preferencia en presencia de un ligando adecuado, y
en un solvente adecuado. Con preferencia el catalizador de paladio es acetato de
paladio, la base es fosfato de potasio, el ligando es 2—diciclohexilfosfin—2’,6'—

dimetoxibifenilo y el solvente es tolueno.
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\/Rg

. . 4
férmula (V) grmula (O) férmula |

donde G es alquilo C_4

Se puede preparar un compuesto de la féormula (U) mediante la
halogenacion de un compuesto de la formula (P), seguida por la reacciéon del
haluro resultante de la férmula (V) con un haluro de alquilo C4.4 u ortoformiato de
trialquilo Cq.4 bajo condiciones conocidas (por ejemplo a traves de los
procedimientos de R. Shepherd y A. White, J. Chem. Soc. Perkin Trans. 1 (1987),
2153,y Y.-L. Lin et al., Bioorg. Med. Chem. (2002), 10, 685). Alternativamente, se
puede preparar un compuesto de la férmula (U) mediante la reaccién de un
compuesto de la férmula (P) con un haluro de alquilo Ci.4 0 un ortoformiato de
trialquilo C14, y la halogenacion de la enona resultante de la formula (W) bajo

condiciones conocidas.
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halogenacién

' alquilacion

férmuta {U)

tdrmuta (P)

l - alquilacién halogenaci6n

féemuta (W)

Se puede preparar un compuesto de la férmula (O) a partir de un haluro de
arilo de la formula (X), donde Hal es bromo o yodo, a través de métodos
conocidos (véase, por ejemplo, W. Thompson y J. Gaudino, J. Org. Chem,
(1984), 49, 5237 y R. Hawkins ef al.,, J. Am. Chem. Soc., (1960), 82, 3053). Por
ejemplo, un haluro de arilo de la férmula (X) se puede tratar con un haluro de
alquil litio o alquil magnesio en un solvente adecuado, con preferencia dietil éter o
tetrahidrofurano, a una temperatura de entre -80°C y 30°C, y luego el reactivo de
aril magnesio o aril litio obtenido se puede hacer reaccionar con un borato de

trialquilo (con preferencia borato de trimetilo) para proporcionar un
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dialquilboronato de arilo el cual se puede hidrolizar para proporcionar un acido

borénico de la formula (O) bajo condiciones acidicas.

1. Alquil litio o Grignard

.

2. Borato de trialquilo OH R

3. H,0 férmula (0)

féritiula (X)

Alternativamente se puede hacer reaccionar un compuesto de la formula (X)
con un boronato éster ciclico derivado de un 1,2- o de un 1,3-alcanodiol tal como
pinacol, 2,2-dimetil-1,3—propanodiol y 2-metil-2,4—pentanodiol) bajo condiciones
conocidas (véase, por ejemplo, N. Miyaura et al., J. Org. Chem., (1995), 60, 7508,
y W. Zhu and D. Ma, Org. Lett., (2006), 8 (2), 261), y el boronato éster resultante
se puede hidrolizar bajo condiciones acidicas para proporcionar un acido borénico
de la férmula (O).

Se puede preparar un haluro de arilo de la férmula (X) a partir de una anilina
de la férmula (Y) a través de métodos conocidos, por ejemplo la reaccion de
Sandmeyer, a través de las correspondientes sales de diazonio.

Las anilinas de la férmula (Y) son compuestos conocidos, o se pueden

elaborar a partir de compuestos conocidos, a través de métodos conocidos.

férmula () térecla (X)
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Se pueden preparar compuestos adicionales de la formula (A) haciendo
reaccionar un compuesto de la formula (P), o un compuesto de la formula (R) con
un reactivo de organoplomo de la formula (Z) bajo las condiciones descriptas, por
ejemplo, por J. Pinhey, Pure and Appl. Chem., (1996), 68 (4), 819 y por M.
Moloney et al., Tetrahedron Lett., (2002), 43, 3407.

féronuta {Z)

NV e
L RP

base

férmula (P)

baso

férmula (A) donde
formula (R)

R”y R forman un enlace

El reactivo de organoplomo de la formula (Z) se puede preparar a partir de
un acido borénico de la férmula (O), un estannano de la formula (AA), donde R es
alquilo C4-C4 0 mediante el plumbado (plumbation) directo de un compuesto de la
formula (AB) con tetraacetato de plomo de acuerdo con procedimientos

conocidos.
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R A 1% | R! ‘ /R?
Pb(OAc),, base | ( Pb{OAc),, base L
- AN N B 3
" (AcO)PL / R R;?n 7 R
solvente ; R solvente R 8 R
{érmula (AA)

férmula {O)

férmula (AB)

Se pueden preparar compuestos adicionales de la férmula (A) haciendo
reaccionar un compuesto de la férmula (P) o un compuesto de la férmula (R) con
un compuesto de triarilbismuto adecuado bajo las condiciones descriptas, por
ejemplo, por A. Yu. Fedorov et al., Russ. Chem. Bull. Int. Ed., (2005), 54 (11),
2602, y por P. Koech y M. Krische, J. Am. Chem. Soc., (2004), 126 (17), 5350 y

las referencias en los mismos.

En una aproximacion adicional, se puede preparar un compuesto de la
formula | a partir de un compuesto de la formula (AC) mediante derivatizacién

adecuada bajo condiciones standard.

AL
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R R:p Rﬁ.
Areuta {AC) ()

Por ejemplo, los compuestos de la férmula (AC) son alquenos, y como tales
experimentan reacciones adicionales tipicas de los alquenos para proporcionar
los compuestos de la férmula | de acuerdo con procedimientos conocidos. Los
ejemplos de dichas reacciones incluyen, pero no se limitan a, reduccién,
halogenacion, epoxidacién, ciclopropanacion, dihidroxilacién, hidroarilacion,
hidrovinilacién e hidrataciéon. Los compuestos de la férmula (AC) donde R® o RY
es bromo o yodo son haluros de vinilo, y experimentan reacciones de haluros de
vinilo conocidas tales como las reacciones de Suzuki-Miyaura, Sonogashira, Stille
y reacciones relacionadas. Ciertos otros compuestos de la formula (AC), donde
R® 0 R® es alcoxi C1-Ce, son enol éteres, y éstos se pueden hidrolizar a la
correspondiente cetona utilizando procedimientos standard. A su vez, la cetona
producida se puede transformar ademas, por ejemplo mediante cetalizacion,
oximacién, reduccién y similares bajo condiciones conocidas para proporcionar
los compuestos adicionales de la féormula 1. De modo similar, los compuestos de
la férmula (AC) donde R® o R® es amino C4-C; 0 diamino C4-Cs son enaminas, y
éstos también se ‘pueden hidrolizar a la correspondiente cetona utilizando

procedimientos standard.

Se puede preparar un compuesto de la formula (AC), donde G es alquilo C4-

C4, a partir de un compuesto de la férmula (AD), donde G es alquilo C1-C4y X es
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halégeno u otro grupo de partida adecuado (tal como un alquil o arilsulfonato, o
un arilselenéxido), mediante la reaccion con un compuesto de la féormula (H),

opcionalmente en un solvente adecuado, y opcionalmente en presencia de una

base adecuada.

férmuta {H)

base, sclvente

férmula {AD) jgrmuta (AC)

Los solventes adecuados incluyen tolueno, diclorometano y cloroformo y las
bases adecuadas incluyen bases organicas tales como trietilamina, base de
Hunig y 1,8-diazabiciclo[5.4.0]lundec—-7—eno. Con preferencia el solvente es

tolueno y la base es 1,8—diazabiciclo[5.4.0Jundec—7—eno.

Se puede preparar un compuesto de la férmula (AD) a partir de un

compuesto de la férmula (AE), bajo condiciones conocidas.

fninuta (AE) (Sroviula (AD)
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Por ejemplo, se puede preparar un compuesto de la formula (AD) donde X
es cloro haciendo reaccionar un compuesto de la férmula (AE) con cloruro de
cobre (ll) y cloruro de litio de acuerdo con el procedimiento de E. Kosower et al.,

J. Org. Chem., (1963), 28, 630.

Los compuestos de la formula (AE) son compuestos conocidos o se pueden
elaborar a partir de compuestos conocidos a través de métodos conocidos
(véase, por ejemplo, Y. Song, B. Kim y J-N Heo, Tetrahedron Lett., (2005), 46,
5977). Alternativamente, se puede preparar un compuesto de la formula (AE)
donde G es alquilo C4-C4 a partir de un compuesto de la férmula (AE), donde G
es hidrégeno, por ejemplo mediante la reaccion con un haluro de alquilo C1.4 0 un
ortoformiato de trialquilo Cy.5. Los compuestos de la férmula (AE), donde G es
hidrégeno, son conocidos, o se pueden preparar a partir de compuestos
conocidos a través de métodos conocidos (véase, por ejemplo, T. Wheeler,
US4338122, US4283348, J. T. Kuethe et al., J. Org. Chem., (2002), 67, 5993, S.
Buchwald et al., J. Am. Chem. Soc., (2003), 125, 11818).

Alternativamente, se puede preparar un compuesto de la formula (AE),
donde G es alquilo C44, haciendo reaccionar un compuesto de la féormula (AF),
donde G es alquilo C14y Z es un halégeno, con preferencia bromo o yodo, con un
acido borénico de la féormula (O) en presencia de un catalizador metalico
adecuado, una base adecuada, y opcionalmente un ligando adecuado, en un

solvente adecuado.

AN
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R\
HO\ — 2 catalizador, ligando H
B—\ PR e e
HO. —\;‘j / base, sovenle
R RY
férmuila-(AF) fdrmu[a(O) f§rmula (AE)

Los solventes adecuados incluyen tolueno y n-butanol, las bases adecuadas
incluyen bases inorganicas tales como fosfato de potasio, un catalizador metalico
adecuado es un catalizador de paladio, por ejemplo en forma de acetato de
paladio (Il), y los ligandos adecuados incluyen fosfinas sustituidas, por ejemplo 2—

diciclohexilfosfin—2’,6’'~dimetoxibifenilo.

Los compuestos de la formula (AF) son compuestos conocidos, o se pueden
preparar a través de métodos conocidos en la técnica. Por gjemplo se puede
preparar un compuesto de la férmula (AF) donde G es alquilo C14 y Z es un
atomo de bromo haciendo reaccionar un compuesto de la formula (AG), donde G
es alquilo Cq4, con un agente de bromacién adecuado, tal como N-
bromosuccinimida, en un solvente adecuado, tal como 1,2-dicloroetano, segun se
describe por R. Shepherd y A. White, J. Chem. Soc. Perkin Trans. 1 (1987), 10,
2153.

Halogenacién /«-‘
H—+""\

* > e \. Z
H j{
R® 0

6rmula (AG) Iimuia (AF)

Y "
R 0
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De modo similaf, se puede preparar un compuesto de la fdrmula (A) a partir
de un compuesto de la férmula (AH) mediante derivatizacion adecuada bajo

condiciones standard.

. n?
2y R
. l ; derivatizacion

R

Y

Semula (AH) férmula (A

Por ejemplo, los compuestos de la férmula (AH) son alquenos, y como tales
experimentan reacciones adicionales tipicas de los alquenos para proporcionar
los compuestos de la formula (A) de acuerdo con procedimientos conocidos. Los
ejemplos de dichas reacciones incluyen, pero no se limitan a,‘ reduccion,
halogenacién, epoxidacién, ciclopropanacién, dihidroxilacion, hidroarilacion,

hidrovinilacién e hidratacion. Los compuestos de la formula (AH) donde R® o R®

237

es bromo o yodo son haluros de vinilo, y experimentan reacciones de haluros de

vinilo conocidas tales como las reacciones de Suzuki-Miyaura, Sonogashira, Stille
y reacciones relacionadas. Ciertos otros compuestos de la féormula (AH), donde

R® 0 R® es alcoxi C1-Cg, son enol éteres, y éstos se pueden hidrolizar a la

correspondiente cetona utilizando procedimientos standard. A su vez, la cetona

producida se puede transformar ademas, por ejemplo mediante cetalizacion,
oximacioén, reduccion y similares bajo condiciones conocidas para proporcionar
los compuestos adicionales de la formula (A). De modo similar, los compuestos

de la formula (AH) donde R®* o R® es amino C4-C¢ 0 diamino C4-C¢ son enaminas,
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y éstos también se pueden hidrolizar a la correspondiente cetona utilizando

procedimientos standard.

Se puede preparar un compuesto de la férmula (AH) a partir de un
compuesto de la formula (Al) mediante la reaccién con un compuesto de la
férmula (H), opcionalmente en un solvente adecuado, y opcionalmente en
presencia de un catalizador adecuado. Los compuestos de la férmula (Al) se han
disefiado particularmente como intermediarios en la sintesis de los compuestos

de la férmula |.

fdrmula (H)

férinuta (A1) (Grmula {AH)

Los compuestos de la formula (Al) que tienen las férmulas especificas

~ O ~
3\\ %L
. . . : CI
L g
© y © son conocidos bajo los
numeros

de registro CAS 299968-82-4 y 528833-96-7, respectivamente.

133
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Con preferencia el catalizador es un catalizador de acido de Lewis tal como
cloruro de aluminio, cloruro de bismuto (lll), trifluormetansulfonato de bismuto (lll),
trifluoruro de boro, cloruro de cerio (lll), trifluormetansulfonato de cobre (1), cloruro
de dietilaluminio, cloruro de hafnio (IV), cloruro de hierro (lll), perclorato de litio,
trifluormetansulfonato de litio, bromuro de magnesio, yoduro de magnesio,
trifluormetansulfonato de escandio (lll), cloruro de estaiio (IV), cloruro de titanio
(IV), isopropdéxido de titanio (IV), trimetii aluminio, N-trimetilsilil-
bis(trifluormetansulfonil)imida, trifluormetan-sulfonato de trimetilsililo,
trifluormetansulfonato de iterbio (i), yoduro de zinc y cloruro de zirconio (V). Se
prefiere particularmente el yoduro de magnesio. Los solventes adecuados
incluyen aquéllos que son conocidos por ser solventes efectivos para llevar a
cabo reacciones de Diels-Alder, entre ellos, por ejemplo, cloroformo,
diclorometano, dietil é&ter, etanol, metanol, alcanos perfluorados, tales como
perfluorhexano, tolueno, agua, y liquidos idnicos tales como tetrafluorborato de 1—
butil-3—metilimidazolio y hexafluorfosfato de 1-butil-3—metilimidazolio. Se

prefiere particularmente como solvente el diclorometano.

Se puede preparar un compuesto de la formula (Al), mediante la oxidacion
de un compuesto de la formula (AJ) en un solvente adecuado tal como tolueno,
acetona, cloroformo, diclorometano o 1,4-dioxano. Un amplio rango de oxidantes
son adecuados para llevar a cabo esta transformacién, que incluyen oxidantes
inorganicos tales como triéxido de cromo, dicromato de piridinio, diéxido de
manganeso y alcoxidos de aluminio tales como isopropéxido. de aluminio, asi
como también oxidantes organicos tales como 2,3—dicloro—5,6—diciano—p—
benzoquinona y oxidantes de yodo hipervalente tales como 1,1,1,~tris(acetiloxi)—
1,1-=dihidro~1,2-benziodoxol-3—(1H)-ona (periodinano de Dess-Martin). Los

procedimientos adecuados se describen, por ejemplo, por K. Saito y H.
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Yamachika, US4371711. y por G. Piancatelli ef al., Tetrahedron (1978), 34, 2775.

Se prefiere el uso de trioxido de cromo en una mezcla de Acido sulfarico y

acetona (reactivo de Jones).

timula {AJ) férmula (A}

Los compuestos de la formula Al se han disefiado particularmente como

intermediarios para la sintesis de los compuestos de la férmula .

Los compuestos de la férmula Al particularmente Gtiles son aquéllos, donde
R®y R son hidrégeno.
En otro grupo de compuestos Utiles de la féormula |, R!, R? y R* son

independientemente entre si metilo o etilo.

En otro grupo de compuestos utiles de la formula |, R, R® y R* son

independientemente entre si metilo o etilo, y R?, R® y R'? son hidrégeno.

Se puede preparar un compuesto de la formula (AJ) a partir de un
compuesto de la férmula (AK) mediante el tratamiento con un catalizador de acido
adecuado en presencia de agua y opcionalmente en presencia de un solvente

adecuado, de acuerdo con procedimientos conocidos.
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2
acido acuoso
_—u-‘;’

o0 ZnCl;, agua

térmuta (AK). férmula (AJ)

Por ejemplo, un compuesto de la formula (AK) se puede convertir a un
compuesto de la formula (AJ) en presencia de una solucién acuosa de un acido
tal como acido fosférico o acido polifosforico segin se describe, por ejemplo por
K. Saito y H. Yamachika, US4371711. Alternativamente se puede preparar un
compuesto de la formula (AJ) a partir de un compuesto de la formula (AK)
mediante redisposicion en presencia de un catalizador de acido de Lewis tal como
cloruro de zinc de acuerdo con el procedimiento de G. Piancatelli et al,

Tetrahedron, (1978), 34, 2775.

Se puede preparar un compuesto de la formula (AK) mediante la reduccion
de un compuesto de la féormula (AL) a través de condiciones conocidas (véase,

por ejemplo R Silvestri et al., J. Med. Chem., 2005, 48, 4378-4388).

RY “\‘ix R’ R

el (ALY thrmula (AK)
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Los compuestos de la formula (AL) son conocidos, o se pueden elahorar a
través de métodos conocidos a partir de compuestos conocidos (véase, por
ejemplo, L. Liebeskind et al., Org. Lett., (2003), 5 (17), 3033-3035, H. Firouzabadi,
N. Iranpoor y F. Nowrouzi, Tetrahedron, (2004), 60,10843, R. Silvestri of al., J.

Med. Chem., (2005), 48, 4378 y las referencias en los mismos).

Alternativamente se puede preparar un compuesto de la formula (AK)
mediante la adicién de un reactivo organometalico adecuado tal como un haluro
de arilmagnesio de la féormula (AM) donde Hal es un haluro tal como cloruro,
bromuro o yoduro, o un reactivo de arillitio de la férmula (AN) o un reactivo de
diarilzinc de la férmula (AO) a un furan—-2—carboxaldehido de la féormula (AP) de
acuerdo con procedimientos conocidos (véase, por ejemplo G. Panda et al.,

Tetrahedron Lett., (2005), 46, 3097).

1

N TEHO.

férmula (_AK)

rmuta (AP

formula (AQ)
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Se pueden preparar compuestos adicionales de la férmula (AK) a partir de
los compuestos de la formula (AR) mediante la reaccién con una base fuerte, por
ejemplo un reactivo de alquil litio tal como n-butillitio, opcionalmente en presencia
de un aditivo tal como tetrametiletilendiamina, y en un solvente adecuado tal
como dietil éter o tetrahidrofurano, seguida por la reaccién con un benzaldehido
de la formula (AS) segln se describe, por ejemplo por I. Gupta y M. Ravikanth, J.
Org. Chem., (2004), 69, 6796, A. M. Echavarren et al., J. Am. Chem. Soc.,
(2003),125 (19), 5757, y por T. K. Chandrashekar ef al., J. Org. Chem., (2002),
67, 6309-6319.

1. alquil litio

térmuta (AK}

By

fmula {AR}

férmuda (AS)

Los reactivos organometalicos de la férmula (AM), de la formula (AN) y de la
féormula (AO) son compuestos conocidos o se pueden elaborar a través de
métodos conocidos a partir de compuestos conocidos. Los compuestos de la
férmula (AP), de la formula (AR) y de la formula (AS) son compuestos conocidos,
o0 se pueden preparar a partir de compuestos conocidos a través de métodos

conhocidos.

1e3
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Los compuestos de la formula | de acuerdo con la invencion se pueden
utilizar como heﬂaicidas en forma no modificada, como se obtuvieron en la
sintesis, pero ellos generalmente se formulan en composiciones herbicidas en
una variedad de modos utilizando adjuvantes de formulacién, tales como
portadores, solventes y sustancias supetficialmente activas. Las formulaciones se
pueden encontrar en diversas formas fisicas, por ejemplo en forma de polvos
secantes (dusting powders), geles, polvos humectables, granulos dispersables en
agua, tabletas dispersables en agua, tabletas comprimidas efervescentes,
concentrados emulsionables, concentrados microemulsionables, emulsiones de
aceite en agua, floables oleosos, dispersiones acuosas, dispersiones oleosas,
suspoemulsiones, suspensiones en capsulas, granulos emulsionables, liquidos
solubles, concentrados solubles en agua (con agua o un solvente organico
miscible en agua como portador), peliculas impregnadas de polimeros o en otras
formas conocidas, por ejemplo, del Manual on Development and Use of FAO
Specifications for Plant Protection Products, 5ta Edicion, 1999. Dichas
formulaciones o bien se pueden utilizar directamente o bien se diluyen antes del
uso. Las formulaciones diluidas se pueden preparar, por ejemplo, con agua,

fertilizantes liquidos, micronutrientes, organismos biolégicos, aceite o solventes.

Las formulaciones se pueden preparar, por ejemplo, mezclando el
ingrediente activo con adyuvantes de formulacién con el objeto de obtener
composiciones en forma de sélidos finamente divididos, granulos, soluciones,
dispersiones 0 emulsiones. Los ingredientes activos también se pueden formular
con otros adyuvantes, por ejemplo sélidos finamente divididos, aceites minerales,
aceites vegetales, aceites vegetales modificados, solventes organicos, agua,
sustancias superficialmente activas o las combinaciones de los mismos. Los

ingredientes activos también se pueden encontrar contenidos en microcapsulas
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muy finas que consisten en un polimero. Las microcapsulas contienen los
ingredientes activos en un portador poroso. Ello permite que los ingredientes
activos se liberen hacia sus alrededores en cantidades controladas (por ejemplo
liberacién lenta). Las microcapsulas usualmente tienen un diametro de desde 0,1
hasta 500 micrones. Ellas contienen ingredientes activos en una cantidad de
aproximadamente desde 25 hasta 95% en peso del peso de la capsula. Los
ingredientes. activos se pueden encontrar presentes en forma de un sélido
monolitico, en forma de particulas finas en dispersion sélida o liquida o en forma
de una solucidon adecuada. Las membranas encapsulantes comprenden, por
ejemplo, gomas naturales y sintéticas, celulosa, copolimeros de estireno-
butadieno, poliacrilonitrilo, poliacrilato, poliéster, poliamidas, poliureas, poliuretano
o polimeros modificados quimicamente y xantatos de almidén u otros polimeros
que son conocidos para la persona experta en la técnica en este sentido.
Alternativamente es posible gue se forman microcapsulas muy finas donde el
ingrediente activo se encuentra presente en forma de particulas finamente
divididas en una matriz sélida de una sustancia base, pero en ese caso la

microcapsula no se encuentra encapsulada.

Los adyuvantes de formulacién adecuados para la preparacion de las
composiciones de acuerdo con la invencién se conocen per se. Como portadores
liquids se pueden utilizar: agua, tolueno, xileno, éter de petrdleo, aceites
vegetales, acetona, metil etil cetona, ciclohexanona, anhidridos de acidos,
acetonitrilo, acetofenona, acetato de amilo, 2-butanona, carbonato de butilenos,
clorobenceno, ciclohexano, ciclohexanol, alquil ésteres de acido acético,
diacetona alcohol, 1,2—dicloropropano, dietanolamina, p—dietilbenceno, dietilen
glicol, abietato de dietilen glicol, butil éter de dietilen glicol, etil &ter de dietilen

glicol, metil éter de dietilen glicol, N,N-dimetilformamida, sulféxido de dimetilo,
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1,4—dioxano, dipropilen glicol, metil éter de dipropilen glicol, dibenzoato de
dipropilen glicol, diproxitol, alquilpirrolidona, acetato de etilo, 2-etil hexanol,
carbonato de etileno, 1,1,1-tricloroetano, 2-heptanona, alfa—pineno, d-limoneno,
lactato de etilo, etilen glicol, butil éter de etilen glicol, metil éter de etilen glicol,
gamma-butirolactona, glicerol, acetato de glicerol, diacetato de glicerol, triacetato
de glicerol, hexadecano, hexilen glicol, acetato de isoamilo, acetato de isobornilo,
isooctano, isoforona, isopropilbenceno, miristato de isopropilo, acido lactico,
laurilamina, éxido de mesitilo, metoxipropanol, metil isoamil cetona, metil isobutil
cétona, laurato de metilo, octanoato de metilo, oleato de metilo, cloruro de
metileno, m—xileno, n-hexano, n—octilamina, acido octadecanoico, acetato de
octilamina, acido oleico, oleilamina, o—xileno, fenol, polietilen glicol (PEG 400),
acido propionico, lactato de propilo, carbonato de propileno, propilen glicol, metil
éter de propilen glicol, p—xileno, tolueno, fosfato de trietilo, trietilen glicol, acido
xilensulfénico, parafina, aceite mineral, tricloroetileno, percloroetileno, acetato de
etilo, acetato de amilo, acetato de butilo, metil &ter de propilen glicol, metil éter de
dietilen glicol, metanol, etanol, isopropanol, y alcoholes de peso molecular mas
alto, tales como amil alcohol, tetrahidrofurfuril alcohol, hexanol, octanol, etilen
glicol, propilen glicol, glicerol, N-metil-2—pirrolidona y similares. Generalmente el
portador de elecciéon para la dilucién de los concentrados es el agua. Los
portadores sélidos adecuados son, por ejemplo, talco, didxido de titanio, arcilla
pirofilita, silice, arcilla atapulgita, kieselgubr, limestona, carbonato de calcio,
bentonita, montomorillonita de calcio, cacaras de semillas de algodén, harina de
trigo, harina de soja, piedra pémez, harina de madera, cascaras de nueces
molidas, lignina y materiales similares, segin se describe, por ejemplo, en CFR

180.1001. (c) & (d).
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Una gran cantidad de sustancias superficialmente activas se puede utilizar
de modo ventajoso tanto en formulaciones sélidas como liquidas, especialmente
en aquellas formulaciones que se pueden diluir con un portador antes del uso.
Las sustancias superficialmente activas pueden ser aniénicas, catiénicas, no
idbnicas o poliméricas y ellas se pueden utilizar como agentes emulsionantes,
humectantes o de suspension o para otros propésitos. Las sustancias
superficialmente activas tipicas incluyen, por ejemplo, sales de sulfatos de alquilo,
tales como lauril sulfato de dietanolamonio; sales de alquilarilsulfonatos, tales
como dodecilbencensulfonato de calcio; productos de adicién de alquilfenol-6xido
de alquileno, tales como etoxilado de nonilfenol; productos de adicién de alcohol-
oxido de alquileno, tales como etoxilado de tridecil alcohol; jabones, tales como
estearato de sodio; sales de alquilnaftalensulfonatos, tales como

dibutilnaftalensulfonato de sodio; dialquil ésteres de sales de sulfosuccinato, tales

263

como di(2—etilhexil)sulfosuccinato de sodio; ésteres de sorbitol, tales como oleato

de sorbitol; aminas cuaternarias, tales como cloruro de lauril trimetilamonio,
ésteres de acidos grasos de polietilen glicol, tales como estearato de polietilen
glicol; copolimeros en bloque de éxido de etileno y de 6xido de propileno; y sales

de ésteres de mono— y di—alquil fosfato; y también sustancias adicionales

descriptas por ejemplo en "McCutcheon's Detergents and Emulsifiers Annual",

MC Publishing Corp., Ridgewood, Nueva Jersey, 1981.

Los adyuvantes adicionales que usualmente se pueden utilizar en las
formulaciones plaguicidas incluyen inhibidores de cristalizacién, sustancias que
modifican la viscosidad, agentes de suspension, colorantes, antioxidantes,
agentes espumantes, absorbedores de luz, auxiliares para el mezclado,
antiespumantes, agentes acomplejantes, sustancias y buffers neutralizantes o

modificadores del pH, inhibidores de corrosion, fragancias, agentes humectantes,
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mejoradores de la absorciébn, micronutrientes, plastificantes, glidantes,
lubricantes, dispersantes, espesantes, anticongelantes, microbiocidas, y también

fertilizantes liquidos y sélidos.

267%

Las formulaciones también pueden comprender sustancias activas

adicionales, por ejemplo herbicidas, antidotos de herbicidas, reguladores del

crecimiento de las plantas, fungicidas o insecticidas adicionales.

Las composiciones de acuerdo con la invenciébn pueden incluir .

adicionalmente un aditivo que comprende un aceite de origen vegetal o animal,
un aceite mineral, alquil ésteres de dichos aceites 0 mezclas dé dichos aceites y
derivados de aceites. La cantidad de aditivo de aceite utilizada en la composicion

de acuerdo con la invencién es generalmente desde 0,01 hasta 10%, en base a la

mezcla de aerosol. Por ejemplo, el aditivo de aceite se puede adicionar al tanque

de pulverizacion en la concentracién deseada luego de que se ha preparado la
mezcla de pulverizacion. Los aditivos de aceite preferidos comprenden aceites

minerales o un aceite de origen vegetal, por ejemplo aceite de colza, aceite de

oliva o aceite de girasol, aceite vegetal emulsionado, tal como AMIGO® (Rhéne- -

Poulenc Canada Inc.), alquil ésteres de aceites de origen vegetal, por ejemplo los
derivados de metilo, o un aceite de origen animal, tal como aceite de pescado o
sebo vacuno. Un aditivo preferido contiene, por ejemplo, como componentes
activos esencialmente 80% en peso de alquil ésteres de aceites de pescado y
15% en peso de aceite de colza metilado, y también 5% en peso de
emulsionantes y modificadores del pH convencionales. Los aditivos de aceite
especialmente preferidos comprenden alquil ésteres de acidos grasos Ce-Coo,
especialmente los derivados de metilo de acidos grasos Ci.-Cis, siendo, por

ejemplo, importantes los metil ésteres de acido laurico, acido palmitico y acido
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oleico. Esos ésteres son conocidos como laurato de metilo (CAS-111-82-0),
palmitato de metilo (CAS-112-39-0) y oleato de metilo (CAS-112-62-9). Un
derivado de metil éster de acido graso preferido es Emery® 2230 o 2231 (Cognis
GmbH). Esos y ofros derivados de aceite son también conocidos del
Compendium of Herbicide Adjuvants, 5ta Edicién, Southern lllinois University,

2000.

La aplicacion y accién de los aditivos de aceite se pueden mejorar mas aun
combinandolos con sustancias superficialmente activas, tales como surfactantes
no iénicos, anidnicos o catioénicos. Los ejemplos de surfactantes anidnicos, no
ibnicos y catiébnicos adecuados se enumeran en las pégihas 7y 8 de
WO 97/34485. Las sustancias superficialmente activas preferidas son
surfactantes anionicos del tipo dodecilbencilsulfonato, especialmente las sales de
calcio de los mismos, y también surfactantes no idnicos del tipo etoxilado de
alcohol graso. Se proporciona especial preferencia a alcoholes grasos Ciz-Cyz
etoxilados que tienen un grado de etoxilacién de desde 5 hasta 40. Ejemplos de
surfactantes disponibles en el comercio son los tipos Genapol (Clariant AG).
También son preferidos los surfactantes de siliconas, especialmente
heptametiltrisiloxanos modificados con polialquil 6xido, los cuales se encuentran
disponibles en el comercio por ejemplo como Silwet L-77®, y también los
surfactantes perfluorados. La concentracion de las sustancias superficialmente

activas en relaciéon con el aditivo total es generalmente desde 1 hasta 30% en
peso. Ejemplos de aditivos de aceite que consisten en mezclas de aceites o de
aceites minerales o de derivados de los mismos con surfactantes son Edenor ME

SU&, Turbocharge® (Syngenta AG, CH) y Actipron® (BP Oil UK Limited, GB).

L 69
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Las dichas sustancias superficialmente activas también se pueden utilizar

solas en las formulaciones, es decir sin aditivos de aceite.

Mas aln, la adicién de un solvente organico a la mezcla de aditivo de
aceite/surfactante puede contribuir a un adicional mejoramiento de acciéon. Los
solventes adecuados son, por ejemplo, Solvesso® (ESSQO) y Aromatic Solvent®
(Exxon Corporation). La concentracion de dichos solventes puede ser desde 10
hasta 80% en peso del peso total. Dichos aditivos de aceite, los cuales se pueden
encontrar en mezcla con solventes, se describen, por ejemplo, en US-A-
4 834 908. Un aditivo de aceite disponible en el comercio descripto en el mismo
se conoce por el nombre MERGE® (BASF Corporation). Los aditivos de aceite
adicionales que son preferidos de acuerdo con la invencién son SCORE®
(Syngenta Crop Protection Canada) y Adigor® (Syngenta Crop Protection
Canada). |

Ademas de los aditivos de aceite enumerados precedentemente, con el
objeto de mejorar la actividad de las composiciones de acuerdo con la invencién
también es posible que las formulaciones de alquilpirrolidonas, (e.g. Agrimax®) se
adicionen a la mezcla de pulverizacién. También se pueden utilizar formulaciones
de latices sintéticos, tales como, por ejemplo, poliacrilamida, compuestos de
polivinilo o poli-1-p-menteno (por ejemplo Bond®, Courier® o Emerald®). Las
soluciones que contienen acido propiénico, por ejemplo Eurogkem Pen-e-trate®,
también se pueden mezclar en la mezcla de pulverizacidn como agentes que

mejoran la actividad.

Las formulaciones herbicidas generalmente contienen desde 0,1 hasta 99%

en peso, especialmente desde 0,1 hasta 95% en peso, de un compuesto de la

170
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formula | y desde 1 hasta 99,9% en peso de un adyuvante de formulacién, el cual
con preferencia incluye desde 0 hasta 25% en peso de una sustancia
superficialmente activa. Mientras que los productos comerciales con preferencia
se formularan como concentrados, el usuario final normalmente empleara

formulaciones diluidas.

La proporcién de la aplicacion de los compuestos de la formula | puede
variar dentro de amplios limites y depende de la naturaleza del suelo, del método
de aplicacion (pre o post emergencia; recubrimiento de semillas; aplicacién al
surco de la semilla; aplicacion de no labranza etc.), de la planta de cultivo, de la
maleza o hierba a ser controlada, de las condiciones climéaticas prevalecientes, y
de otros factores regidos por el método de aplicacién, el tiempo de aplicacion y el
cultivo objetivo. Los compuestos de la férmula | de acuerdo-con la invencion
generalmente se aplican en una proporciéon de 1 - 2000 g / ha, con preferencia 1 -

1000 g / ha y aun con mas preferenciaa 1 - 500 g/ha.
Las formulaciones preferidas tienen especialmente las siguientes
composiciones:

(% = porcentaje en peso):

Concentrados emulsionables:

ingrediente activo: 1 a 95%, con preferencia 60 a 90%%
agente superficialmente activo: 1 a 30 %, con preferencia 5 a 20 %
portador liquido: 1 a 80%, con preferencia 1 a 35%
Polvos finos:

ingrediente activo: 0,1 a 10%, con preferencia 0,1 a 5%

portador sélido: 99,9 a 90%, con preferencia 99,9 a 99%%

LH



Concentrados en suspension:

ingrediente activo:

agua:

agente superficialmente activo:

Polvos humectables:

ingrediente activo:

agente superficialmente activo:

portador sélido:
Granulos:
ingrediente activo:

portador sélido:

172

66

5 a 75%, con preferencia 10 a 50%
94 a 24", con preferencia 88 a 30%

1 a 40%, con preferencia 2 a 30%

0,5 a 90%, con preferencia 1 a 80%x
0,5 a 20%, con preferencia 1 a 15%

5 a 95%, con preferencia 15 a 90%

0,1 a 30%%, con preferencia 0,1 a 15%

99,5 a 70%, con preferencia 97 a 85%

Los siguientes Ejemplos ilustran mas adn, pero no limitan, la invencion.

F1. Concentrados emulsionables

ingrediente activo
dodecilbencensulfonato

de calcio

poliglicol éter de aceite de ricino

(36 mol de 6xido de etileno)
poliglicol éter de octilfenol
(7-8 mol de éxido de etileno)
NMP

mezcla de hidrocarburos

arom. Cg-C12

a) b) c) d)

5% 10% 25% 50%

6% 8% 6% 8%

4% - 4% 4%

- 4% - 2%

: : 10% 20%
85% 78% 55% 16%

Se pueden preparar emulsiones de cualquier concentracion deseada a

partir de dichos concentrados mediante la dilucién con agua.
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F2. Soluciones a) b) C) d)
ingrediente activo 5% 10%% 50% 907%
1-metoxi—3—(3—metoxi—

propoxi)-propano - 20% 20% -
polietilen glicol PM 400 20% 10% - -
NMP - - 30% 10%
mezcla de hidrocarburos 75% 60% - -

arom. Cqo-Cq2

Las soluciones son adecuadas para la aplicacién en forma de microgotas.

F3. Polvos humectables a) b) C) d)
ingrediente activo 5% 25%, 50% 807
lignosulfonato de sodio 4 % - 3% -
lauril sulfato de sodio 2% 3% - 4%

diisobutilnaftalensulfonato
de sodio - 6% 5% G%%
poliglicol éter de octilfenol - 1% 2% -

(7-8 mol de éxido de etileno)

acido silicico altamente 150 3% 5%, 10%;
disperso
caolin 88%% 62%: 35% -

El ingrediente activo se mezcla exhaustivamente con los adyuvantes y la
mezcla se muele exhaustivamente en un molino adecuado, produciendo polvos
humectables que pueden diluirse con agua para proporcionar suspensiones de
cualquier concentracién deseada.

F4. Granulos recubiertos a) b) c)

ingrediente activo 0,1% 5% 15%

acido silicico altamente disperso 0,9% 2% 2%
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portador inorg. 99,0% 93% 83%
(diametro 0,1 - 1 mm)
por ejemplo CaCO: o SiO2
El ingrediente activo se disuelve en cloruro de metileno, la solucién se rocia

sobre el portador y el solvente subsiguientemente se separa por evaporacion al

vacio.

F5. Granulos recubiertos a) b) c)
ingrediente activo - 0,1% 5% 16%
polietilen glicol PM 200 1,0% 2% 3%
acido silicico altamente disperso 0,9% 19% 2%
portador inorg. 98,0% 92% 80%

(diametro 0,1 - 1 mm)
por ejemplo CaCO; o SiO;

El ingrediente activo finamente molido se aplica de modo uniforme, en una
mezcladora, al portador humedecido con polietilen glicol. De esta manera se

obtienen granulos recubiertos no pulverulentos.

F6. Granulos para extrusion a) b) c) d)

ingrediente activo 0,1% 3% 56 15%%
lignosulfonato de sodio 1,5% 2% 3% 4%
carboximetilcelulosa 1,4% 25%% 2% 2%
caolin 97,0% Q3% Q0% 79%

El ingrediente activo se mezcla y se muele con los adyuvantes y la mezcla
se humedece con agua. La mezcla resultante se extruye y luego se seca en una
corriente de aire.

F7. Polvos finos a) b) C)

ingrediente activo 0,1% 1% 5%

talco 39,97 49%% 35%
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caolin 60,0% 50% 60%
Los polvos finos listos para usar se obtienen mezclando el ingrediente

activo con los portadores y moliendo la mezcla en un molino adecuado.

F8. Concentrados en suspension a) b) c) d)
ingrediente activo 3% 10% 25% 50%%
etilen glicol 5% e 5% 5%
poliglicol éter de nonilfenol - 1% 2% -

(15 mol de 6xido de etileno)

lignosulfonato de sodio %% 3% 45, 5%
carboximetilcelulosa 1% 1% 1% 1%
soluciéon acuosa de 0,2% 0,2% 0,2% 0,2%

formaldehido 37%
emulsién de aceite de silicona 0,8% 0,8% 0,6% 0,8%

agua 87% 795 62%% 38%%

El ingrediente activo finamente molido se mezcla intimamente con los
adyuvantes, produciendo un concentrado en suspensién a partir del cual se
pueden preparar suspensiones de cualquier concentracion deseada mediante la

dilucién con agua.

La invencién también se refiere a un método para el control selectivo de
hierbas y malezas en cultivos de plantas utiles, y para el control no selectivo de
malezas, el cual comprende el tratamiento de las plantas Utiles o del area bajo

cultivo o el locus de las mismas con un compuesto de la formula I.

Los cultivos de plantas utiles en los cuales se pueden utilizar las

composiciones de acuerdo con la invencién incluyen especialmente cereales, en
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particular trigo y cebada, arroz, maiz, colza, remolacha azucarera, cafia de

azlcar, soja, algodén, girasol, mani y cultivos de plantacion.

El término "cultivos" debe comprenderse como incluyendo también cultivos
que se han tornado tolerantes a los herbicidas o clases de herbicidas (por
ejemplo inhibidores de ALS, GS, EPSPS, PPO y HPPD) como resultado de
métodos de reproduccién o ingenieria genética convencionales. Un ejemplo de un
cultivo que se ha tornado tolerante por ejemplo a las imidazolinonas, tales como
imazamox, a través de métodos de reproduccién convencionales es la colza de
verano Clearfield® (Canola). Los ejemplos de cultivos que se han tornado
tolerantes a los herbicidas a través de métodos de ingenieria genética incluyen
por ejemplo variedades de maiz resistentes al glifosato y glufosinato disponibles
en el comercio bajo los nombres comerciales RoundupReady® y LibertyLink®.
Las malezas a controlarse pueden ser tanto malezas monocotiledéneas como
dicotiledéneas, tales como, por ejemplo, Stellaria, Nasturtium, Agrostis, Digitaria,
Avena, Setaria, Sinapis, Lolium, Solanum, Echinochloa, Scirpus, Monochoria,
Sagittaria, Bromus, Alopecurus, Sorghum, Rottboellia, Cyperus, Abutilon, Sida,
Xanthium, Amaranthus, Chenopodium, Ipomoea, Chrysanthemum, Galium, Viola
y Veronica. El control de malezas monocotiledéneas, en particular Agrostis,
Avena, Setaria, Lolium, Echinochloa, Bromus, Alopecurus y Sorghum es muy

exhaustivo.

También se debe comprender que los cultivos son aquéllos que se han
tornado resistentes a los insectos nocivos a través de métodos de ingenieria
genética, por ejemplo maiz Bt (resistente al barrenador europeo del maiz),
algodén Bt (resistante al picudo del algodén) y también papas Bt (resistentes al

escarabajo de Colorado). Ejemplos de maiz Bt son los hibridos de maiz Bt-176 de

176
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NK® (Syngenta Seeds). La toxina Bt es una proteina que se forma naturalmente
por las bacterias del suelo Bacillus thuringiensis. Los ejemplos de toxinas y
plantas transgénicas capaces de sintetizar dichas toxinas se describen en EP-A-
451 878, EP-A-374 753, WO 93/07278, WO 95/34656, WO 03/052073 y EP-A-
427 529. Ejemplos de plantas transgénicas que contienen uno o mas genes los
cuales codifican una resistencia insecticida y expresan una o mas toxinas son
KnockOut® (maiz), Yield Gard& (maiz), NuCOTIN33B® (algoddn), Bollgard®
(algodén), NewLeaf® (papas), NatureGard® y Protexcta®. Los cultivos de plantas
y su material de semillas pueden ser resistentes a los herbicidas y al mismo
tiempo también a la alimentacion por parte de los insectos (eventos transgénicos
"apilados"). Las semillas pueden, por ejemplo, tener la capacidad de expresar una
proteina Cry3 activa como insecticida y al mismo tiempo ser tolerantes al
glifosato. El término "cultivos" debe comprenderse como incluyendo también los
cultivos obtenidos como resultado de métodos de reproduccién o ingenieria
genética convencionales los cuales contienen las denominadas caracteristicas de
produccién (por ejemplo sabor, estabilidad en almacenamiento, contenido

nutricional mejorados).

Se debe comprender que las areas bajo cultivo incluyen la tierra donde las
plantas de cultivo ya se encuentran creciendo asi como también la tierra

destinada al cultivo de esas plantas de cultivo.

Los compuestos de la férmula | de acuerdo con la invencién también se
pueden utilizar en combinacion con otros herbicidas. Con preferencia, en estas
mezclas, el compuesto de la formula | es uno de esos compuestos enumerados
en las Tablas 1 a 146 a continuacion. Las siguientes mezclas del compuesto de la

férmula | son especialmente importantes:
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compuesto de la férmula | + acetoclor, compuesto de la férmula | + acifluorfeno,
compuesto de la formula | + acifluorfeno sédico, compuesto de la formula | +
aclonifeno, compuesto de la formula | + acroleina, compuesto de la formula | +
alaclor, compuesto de la férmula | + aloxidim, compuesto de la formula | + alil
alcohol, compuesto de la férmula | + ametrina, compuesto de la formula | +
amicarbazone, compuesto de la férmula | + amidosulfuron, compuesto de la
férmula | + aminopiralid, compuesto de la férmula | + amitrol, compuesto de la
féormula | + sulfamato de amonio, compuesto de la férmula | + anilofos,
compuesto de la férmula | + asulam, compuesto de la féormula | + atraton,
compuesto de la féormula | + atrazina, compuesto de la férmula | + azimsulfuron,
compuesto de la formula | + BCPC, compuesto de la férmula | + beflubutamida,
compuesto de la formula | + benazolina, compuesto de la formula | + benfluralina,
compuesto de la férmula | + benfuresato, compuesto de la férmula | +
bensulfuron, compuesto de la formula | + bensulfuron-metil, compuesto de la
formula | + bensulida, compuesto de la formula | + bentazona, compuesto de la
formula | + benzfendizona, compuesto de la férmula | + benzobiciclon, compuesto
de la férmula | + benzofenap, compuesto de la férmula | + bifenox, compuesto de
la férmula | + bilanafos, compuesto de la férmula | + bispiribac, compuesto de la
férmula | + bispiribac sédico, compuesto de la formula | + borax, compuesto de la
férmula | + bromacil, compuesto de la formula | + bromobutide, compuesto de la
férmula | + bromoxinil, compuesto de la férmula | + butaclor, compuesto de la
férmula | + butafenacil, compuesto de la férmula | + butamifos, compuesto de la
formula | + butralina, compuesto de la formula | + butroxidim, compuesto de la
formula | + butilato, compuesto de la formula | + acido cacodilico, compuesto de
la férmula | + clorato de calcio, compuesto de la formula | + cafenstrol, compuesto

de la féormula | + carbetamida, compuesto de la férmula | + carfentrazona,

LT

compuesto de la férmula | + carfentrazona-etil, compuesto de la férmula | + -



73

CDEA, compuesto de la formula | + CEPC, compuesto de la férmula | +
clorflurenol, compuesto de la formula | + clorflurenol-metil, compuesto de la
férmula | + cloridazon, compuesto de la férmula | + clorimuron, compuesto de la
formula | + clorimuron-etil, compuesto de la férmula | + acido cloroaceético,
compuesto de la férmula | + clorotoluron, compuesto de la férmula [ + clorprofam,
compuesto de la férmula | + clorsulfuron, compuesto de la férmula | + clortal,
compuesto de la formula | + clortal-dimetil, compuesto de la férmula | + cinidon-
etil, compuesto de la formula | + cinmetilina, compuesto de la formula | +
cinosulfuron, compuesto de la formula | + cisanilida, compuesto de la formula | +
cletodim, compuesto de la formula | + clodinafop, compuesto de la férmula | +
clodinafop-propargil, compuesto de la formula | + clomazona, compuesto de la
formula | + clomeprop, compuesto de la férmula | + clopiralid, compuesto de la
formula | + cloransulam, compuesto de la féormula | + cloransulam-metil,
compuesto de la féormula | + CMA, compuesto de la féormula | + 4-CPB,
compuesto de la formula | + CPMF, compuesto de la féormula | + 4-CPP,
compuesto de la férmula | + CPPC, compuesto de la formula | + cresol,
compuesto de la férmula | + cumyluron, compuesto de la féormula | + cianamida,
compuesto de la férmula | + cianazina, compuesto de la formula | + cicloato,
compuesto de la férmula | + ciclosulfamuron, compuesto de la formula | +
cicloxidim, compuesto de la férmula | + cihalofop, compuesto de la féormula | +
cihalofop-butil, compuesto de la féormula | + 2,4-D, compuesto de la férmula | +
3,4-DA, compuesto de la formula | + daimuron, compuesto de la férmula | +
dalapon, compuesto de la féormula | + dazomet, compuesto de la férmula | + 2,4-
DB, compuesto de la formula | + 3,4-DB, compuesto de la formula | + 2,4-DEB,
compuesto de la formula | + desmedifam, compuesto de la féormula | + dicamba,
compuesto de la férmula | + diclobenil, compuesto de la féormula | + orto-

diclorobenceno, compuesto de la férmula | + para-diclorobenceno, compuesto de
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la formula | + diclorprop, compuesto de la formula | + diclorprop-P, compuesto de
la férmula | + diclofop, compuesto de la formula | + diclofop-metil, compuesto de
la formula | + diclosulam, compuesto de la formula | + difenzoquat, compuesto de
la formula | + metilsulfato de difenzoquat, compuesto de la férmula | +
diflufenican, compuesto de la formula | + diflufenzopir, compuesto de la férmula |
+ dimefuron, compuesto de la formula | + dimepiperato, compuesto de la féormula |

+ dimetaclor, compuesto de la formula | + dimetametrina, compuesto de la

280

formula | + dimetenamid, compuesto de la férmula | + dimetenamid-P, compuesto

de la formula | + dimetipina, compuesto de la férmula | + acido dimetilarsinico,
compuesto de la féormula | + dinitramina, compuesto de la férmula | + dinoterb,

compuesto de la formula | + difenamida, compuesto de la formula | + diquat,

compuesto de la féormula | + dibromuro de diquat, compuesto de la formula | + -

ditiopir, compuesto de la férmula | + diuron, compuesto de la férmula | + DNOC,
compuesto de la féormula | + 3,4-DP, compuesto de la formula | + DSMA,
compuesto de la féormula | + EBEP, compuesto de la féormula | + endotal,
compuesto de la féormula | + EPTC, compuesto de la formula | + esprocarb,
compuesto de la férmula | + etalfluralina, compuesto de la férmula | +
etametsulfuron, compuesto de la férmula | + etametsulfuron-metil, compuesto de
la formula | + etofumesato, compuesto de la formula | + etoxifen, compuesto de la
formula | + etoxisulfuron, compuesto de la formula | + etobenzanida, compuesto
de la formula | + fenoxaprop-P, compuesto de la formula | + fenoxaprop-P-etil,
compuesto de la férmula | + fentrazamide, compuesto de la formula | + sulfato
ferroso, compuesto de la formula | + flamprop-M, compuesto de la férmula | +
flazasulfuron, compuesto de la féormula | + florasulam, compuesto de la formula | +
fluazifop, compuesto de la formula | + fluazifop-butil, compuesto de la formula | +
fluazifop-P, compuesto de la formula | + fluazifop-P-butil, compuesto de la formula

| + flucarbazone, compuesto de la formula | + flucarbazone sédico, compuesto de
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la féormula | + flucetosulfuron, compuesto de la férmula | + flucloralina, compuesto
de la férmula | + flufenacet, compuesto de la férmula | + flufenpir, compuesto de
la formula | + flufenpir-etil, compuesto de la formula | + flumetsulam, compuesto
de la férmula | + flumiclorac, compuesto de la férmula | + flumiclorac-pentil,
compuesto de la férmula | + flumioxazina, compuesto de la férmula | +
fluometurona, compuesto de la férmula | + fluoroglicofen, compuesto de la
formula | + fluoroglicofen-etil, compuesto de la férmula | + flupropanato,
compuesto de la férmula | + flupirsulfuron, compuesto de la féormula | +
flupirsulfuron-metil-sodio, compuesto de la férmula | + flurenol, compuesto de la
formula | + fluridona, compuesto de la férmula | + flurocloridona, compuesto de la
férmula | + fluroxipir, compuesto de la férmula | + flurtamona, compuesto de la
formula | + flutiacet, compuesto de la férmula | + flutiacet-metil, compuesto de la
formula | + fomesafen, compuesto de la formula | + foramsulfuron, compuesto de
la formula | + fosamina, compuesto de la formula | + glufosinato, compuesto de la
férmula | + glufosinato-amonio, compuesto de la férmula | + glifosato, compuesto
de la férmula | + halosulfuron, compuesto de la férmula | + halosulfuron-metil,
compuesto de la férmula | + haloxifop, compuesto de la férmula | + haloxifop-P,
compuesto de la formula | + HC-252, compuesto de la formula | + hexazinona,
compuesto de la féormula | + imazametabenz, compuesto de la féormula | +
imazametabenz-metil, compuesto de la férmula | + imazamox, compuesto de la
formula | + imazapic, compuesto de la férmula | + imazapir, compuesto de la
formula | + imazaquin, compuesto de la formula | + imazetapir, compuesto de la
formula | + imazosulfuron, compuesto de la formula | + indanofan, compuesto de
la férmula | + yodometano, compuesto de la formula | + yodosulfuron, compuesto
de la férmula | + yodosulfuron-metil-sodio, compuesto de la féormula | + ioxinil,
compuesto de la férmula | + isoproturon, compuesto de la férmula | + isouron,

compuesto de la férmula | + isoxaben, compuesto de la formula | + isoxaclortol,

251
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compuesto de la formula | + isoxaflutol, compuesto de la férmula | + carbutilato,
compuesto de la formula | + lactofen, compuesto de la formula | + lenacil,
compuesto de la férmula | + linuron, compuesto de la férmula | + MAA,
compuesto de la férmula | + MAMA, compuesto de la férmula | + MCPA,
compuesto de la formula | + MCPA-tioetil, compuesto de la formula | + MCPB,
compuesto de la férmula | + mecoprop, compuesto de la férmula | + mecoprop-P,
compuesto de la féormula | + mefenacet, compuesto de la férmula | + mefluidida,
compuesto de la féormula | + mesosulfuron, compuesto de la féormula | +
mesosulfuron-metil, compuesto de la formula | + mesotriona, compuesto de la
férmula | + metam, compuesto de la féormula | + metamifop, compuesto de la -
formula | + metamitrona, compuesto de la férmula | + metazaclor, compuesto de
la formula | + metabenztiazuron, compuesto de la formula | + acido metilarsénico,
compuesto de la féormula | + metildimron, compuesto de la férmula | +
isotiocianato de metilo, compuesto de la férmula | + metobenzuron, compuesto de
la formula | + metolaclor, compuesto de la féormula | + S-metolaclor, compuesto de
la férmula | + metosulam, compuesto de la férmula | + metoxuron, compuesto de
la formula | + metribuzina, compuesto de la férmula | + metsulfuron, compuesto
de la férmula | + metsulfuron-metil, compuesto de la férmula | + MK-616,
compuesto de la formula | + molinato, compuesto de la férmula | + monolinuron,
compuesto de la féormula | + MSMA, compuesto de la férmula | + naproanilida,
compuesto de la formula | + napropamida, compuesto de la férmula | + naptalam,
compuesto de la férmula | + neburon, compuesto de la férmula | + nicosulfuron,
compuesto de la féormula | + acido nonanoico, compuesto de la férmula | +
norflurazona, compuesto de la férmula | + &cido oleico (acidos grasos),
compuesto de la féormula | + orbencarb, compuesto de la férmula | +
ortosulfamuron, compuesto de la férmula | + orizalina, compuesto de la formula |

+ oxadiargilo, compuesto de la férmula | + oxadiazon, compuesto de la férmula | +
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oxasulfuron, compuesto de la férmula | + oxaziclomefone, compuesto de la
formula | + oxifluorfeno, compuesto de la férmula | + paraquat, compuesto de la
formula | + dicloruro de paraquat, compuesto de la férmula | + pebulato,
compuesto de la férmula | + pendimetalina, compuesto de la féormula | +
penoxsulam, compuesto de la formula | + pentaclorofenol, compuesto de la
férmula | + pentanoclor, compuesto de la férmula | + pentoxazona, compuesto de
la férmula | + petoxamida, compuesto de la férmula | + aceites de petréleo,
compuesto de la férmula | + fenmedifam, compuesto de la férmula | +
fenmedifam-etil, compuesto de la férmula | + picloram, compuesto de la férmula |
+ picolinafen, compuesto de la formula | + pinoxaden, compuesto de la férmula | +
piperofos, compuesto de la formula | + arsenito de potasio, compuesto de la
férmula | + azida de potasio, compuesto de la férmula | + pretilaclor, compuesto
de la férmula | + primisulfuron, compuesto de la formula | + primisulfuron-metil,
compuesto de la férmula | + prodiamina, compuesto de la férmula | + profluazol,
compuesto de la férmula | + profoxidim, compuesto de la férmula | + prometon,
compuesto de la férmula | + prometrina, compuesto de la férmula | + propaclor,
compuesto de la férmula | + propanil, compuesto de la férmula | + propaquizafop,
compuesto de la férmula | + propazina, compuesto de la formula | + profam,
compuesto de la férmula | + propisoclor, compuesto de la férmula | +
propoxicarbazona, compuesto de la férmula | + propoxicarbazona sédica,
compuesto de la férmula | + propizamida, compuesto de la férmula | +
prosulfocarb, compuesto de la formula | + prosulfuron, compuesto de la féormula |
+ piraclonil, compuesto de la férmu]a | + piraflufen, compuesto de la férmula | +
piraflufen-etil, formula | + pirasulfotol, compuesto de la férmula | + pirazolinato,
compuesto de la féormula | + pirazosulfuron, compuesto de la féormula | +
pirazosulfuron-etil, compuesto de la férmula | + pirazoxifeno, compuesto de la

férmula | + piribenzoxim, compuesto de la férmula | + piributicarb, compuesto de

w83
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la férmula | + piridafol, compuesto de la férmula | + piridato, compuesto de la
formula | + piriftalid, compuesto de la féormula | + priminobac, compuesto de la
formula | + piriminobac-metil, compuesto de la férmula | + pirimisulfan, compuesto
de la férmula | + piritiobac, compuesto de la férmula | + piritiobac sédico,
compuesto de la formula | + quinclorac, compuesto de la férmula | + quinmerac,
compuesto de la férmula | + quinoclamina, compuesto de la férmula | +
quizalofop, compuesto de la formula | + quizalofop-P, compuesto de la formula | +
rimsulfuron, compuesto de la férmula | + setoxidim, compuesto de la férmula | +
siduron, compuesto de la formula | + simazina, compuesto de la formula | +
simetrina, compuesto de la formula | + SMA, compuesto de la férmula | + arsenito
de sodio, compuesto de la féormula | + azida de sodio, compuesto de la formula | +
clorato de sodio, compuesto de la férmula | + sulcotriona, compuesto de la
férmula | + sulfentrazona, compuesto de la férmula | + sulfometuron, compuesto |
de la férmula | + sulfometuron-metil, compuesto de la formula | + sulfosato,
compuesto de la férmula | + sulfosulfuron, compuesto de la férmula | + &cido
sulfarico, compuesto de la féormula | + aceites de alquitran, compuesto de la
formula | + 2,3,6-TBA, compuesto de la formula | + TCA, compuesto de la férmula
| + TCA-sodio, compuesto de la formula | + tebutiuron, compuesto de la formula |
+ tepraloxidim, compuesto de la féormula | + terbacil, compuesto de la formula | +
terbumetona, compuesto de la férmula | + terbutilazina, compuesto de la formula |
+ terbutrina, compuesto de la féormula | + tenilclor, compuesto de la féormula | +
tiazopir, compuesto de la férmula | + tifensulfuron, compuesto de la féormula | +
tifensulfuron-metil, compuesto de la formula | + tiobencarb, compuesto de la
férmula | + tiocarbazil, compuesto de la formula | + topramezone, compuesto de
la férmula | + tralcoxidim, compuesto de la formula | + tri-alato, compuesto de la
formula | + triasulfuron, compuesto de la formula | + triaziflam, compuesto de la

formula | + tribenuron, compuesto de la formula | + tribenuron-metil, compuesto
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de la féormula | + tricamba, compuesto de la férmula | + triclopir, compuesto de la
formula | + trietazina, compuesto de la formula | + trifloxisulfuron, compuesto de la
formula | + trifloxisulfuron-sodio, compuesto de la féormula | + trifluralina,
compuesto de la féormula | + ftriflusulfuron, compuesto de la férmula | +
triflusulfuron-metil, compuesto de la férmula | + trihidroxitriazina, compuesto de la
formula | + tritosulfuron, compuesto de la féormula | + etil éster de acido [3-[2—
cloro—4—fluor-5—(1-metil-6-trifluormetil-2,4—dioxo-1,2,3,4—tetrahidropirimidin—-3—
ifenoxi]-2—piridiloxi] acético (CAS RN 353292-31-6), compuesto de la formula |
+ acido 4—[(4,5—dihidro—3—metoxi—4—metil-5—ox0)-1H-1,2,4-triazol-1-
ilcarbonilsulfamoil]l-5—metiltiofen—3—carboxilico (BAY636), compuesto de la
formula | + BAY747 (CAS RN 335104-84-2), compuesto de la féormula | +
topramezone (CAS RN 210631-68-8), compuesto de la férmula | + 4—hidroxi—3—
[[2-[(2—metoxictoxi)metil][-6—(trifluormetil)-3—piridinil]jcarbonil]-biciclo[3.2.1]oct-3—
en—-2—ona (CAS RN 352010-68-5), y compuesto de la formula | + 4-hidroxi—3—
[[2-(3—-metoxipropil)}-6—(difluormetil)-3—piridinil]jcarbonil]biciclo[3.2.1]oct-3—en—2—

ona.

Los comparieros de mezclado para el compuesto de la formula | también se
pueden encontrar en forma de ésteres o sales, segln se menciona por ejemplo

en The Pesticide Manual, 12da Ediciéon (BCPC) 2000.

Los compuestos de la féormula | de acuerdo con la invencién también se
pueden utilizar en combinacién con antidotos. Con preferencia, en estas mezclas,
el compuesto de la férmula | es uno de esos compuestos enumerados en las
Tablas 1 a 146 a continuacién. Especialmente, entran en consideraciéon las

siguientes mezclas con antidotos:
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compuesto de la formula | + cloquintocet-mexil, compuesto de la férmula | +
cloquintocet acido y las sales del mismo, compuesto de la férmula | + fenclorazol-
etil, compuesto de la formula | + fenclorazol acido y las sales del mismo,
compuesto de la formula | + mefenpir-dietil, compuesto de la férmula | + mefenpir
diacido, compuesto de la férmula | + isoxadifen-ctil, compuesto de la férmula | +
isoxadifen acido, compuesto de la formula | + furilazol, compuesto de la férmula |
+ isomero R de furilazol, compuesto de la formula (I) + N—(2—metoxibenzoil)—4-
[(metilaminocarbonil)amino]bencensuifonamida, compuesto de la féormula | +
benoxacor, compuesto de la formula | + diclormid, compuesto de la formula | +
AD-67, compuesto de la formula | + oxabetrinil, compuesto de la formula | +
ciometrinil, compuesto de la férmula | + isémero Z de ciometrinil, compuesto de la
formula | + fenclorim, compuesto de la formula | + ciprosulfamida, compuesto de
la formula | + anhidrido naftalico, compuesto de la férmula | + flurazol, compuesto
de la férmula | + CL 304,415, compuesto de la férmula | + diciclonona, compuesto
de la formula | + fluxofenim, compuesto de la formula | + DKA-24, compuesto de
la férmula | + R-29148 y compuesto de la formula | + PPG-1292. Tambien se
puede observar un efecto antidoto para las mezclas de compuesto de la formula |
+ dimron, compuesto de la formula | + MCPA, compuesto de la formula | +

mecoprop y compuesto de la férmula | + mecoprop-P.

Los antidotos y herbicidas mencionados precedentemente se describen, por
ejemplo, en the Pesticide Manual, Décimo segunda Edicién, British Crop
Protection Council, 2000. R-29148 se describe, por ejemplo por P.B. Goldsbrough
et al., Plant Physiology, (2002), Vol. 130 pags. 1497-1505 y las referencias en el -
mismo, PPG-1292 se conoce a partir de W009211761 y N-(2—metoxibenzoil)—4-

[metilaminocarbonillamino]bencensulfonamida se conoce a partir de EP365484.
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Son especialmente preferidos el benoxacor, clogquintocet-mexil,
ciprosulfamida, mefenpir-dictii y N—(2—-metoxibenzoil)4—{(metilaminocarbonil)
amino]bencensulfonamida, mientras que el cloquintocet—mexil es particularmente

valioso.

Se prefiere aplicar los otros herbicidas conjuntamente con uno de los

antidotos mencionados precedentemente.

Los siguientes Ejemplos ilustran mas adn la invencién pero no limitan la

invencion.

Ejemplos de Preparacion:

Aquéllos expertos en la técnica apreciaran que ciertos compuestos
descriptos a continuaciéon son p-cetoenoles, y que como tales pueden existir
como un tautémero simple 0 como una mezcla de tautémeros de dicetona y ceto-
enol, seglin se describe, por ejemplo por J. March, Advanced Organic Chemistry,
tercera edicion, John Wiley and Sons. Los compuestos que se muestran a
continuacion, y en la Tabla T1 estan delineados como un tautémero enol simple
arbitrario, pero se deberia inferir que esta descripcién incluye tanto a la forma
dicetona como a cualquiera de los posibles enoles que podrian surgir por medio
de tautomerismo. Cuando se observa mas de un tautdmero en la RMN proténica,
los datos que se muestran son para la mezcla de tautémeros. Mas adn, algunos
de los compuestos que se muestran a continuacién se encuentran delineados
como enantibmeros simples para los propdsitos de simplicidad, pero a menos que
se especifiquen como enantibmeros simples, estas estructuras deberian

interpretarse como representando una mezcla de enantidmeros. Adicionalmente,
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algunos de los compuestos pueden existir como diastereoisémeros, y deberia
inferirse que éstos se pueden encontrar presentes como una mezcla de
diastereoisémeros o como cualquier diastereoisémero simple posible. Dentro de
la seccion experimental detallada el tautdmero de dicetona esta seleccionado
para propositos de denominacion, auin si el tautdmero predominante consiste en

la forma enol.

Ejemplo 1
Preparaciéon de (1RS,2SR,6RS,7SR)—4—(2 6-diectil~4—metilfenil)—10—oxatriciclo—

[5.2.1.0*%|decan—3,5-diona.

Etapa 1. Preparacién de (1RS,28R,6RS,7SR)—10—oxatriciclo[5,2,1,02'6]dec—8—

en-3,5—-diona.

Se adiciona furano (13,9 ml, 0,19 mol) a ciclopenten—1,4—diona (18,4 g, 0,19
mol) y la mezcla de reaccién se agita a temperatura ambiente durante 5 dias. La

mezcla se diluye con metanol y se recoge mediante filtracion
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(1RS,2SR,6RS, 7SR)-10-oxatriciclo[5,2,1,0*"|dec-8-en-3,5-diona, y se utiliza

sin purificacién adicional en la etapa siguiente.

Etapa 2: Preparacion de (1RS,2SR,6RS,7SR)—10-oxatriciclo[5,2,1,0%®|decan—
3,5—diona.

0]

Se disuelve (1RS,2SR,6RS,7SR)-10-oxatriciclo[5,2,1,0*%|dec—8-en-3,5—
diona (2,1 g, 12,8 nmol), preparada en la Etapa 1, en metanol tibio (180 ml) y la
mezcla se deja enfriar hasta temperatura ambiente. Luego la mezcla se hidrogena
en presencia de paladio sobre carbon 5% (aprox. 50 mg) a 3,5 bar durante 4
horas. El catalizador se remueve mediante filtracién a través de tierra diatomea y
el filtrado se concentra bajo presidon reducida para proporcionar

(1RS,2SR,6RS, 7SR)—10—-oxatriciclo[5,2,1,0*®|decan-3,5-diona.

Etapa 3: Preparacion de (71RS,2SR,6RS,7SR)—4—(2,6—dietil-4—metilfenil)—10—

oxatriciclo—[5,2,1,0%%]decan-3,5~diona.

:}%}

287
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Se suspenden diacetato de yodobenceno (10,3 g, 32,0 mol) y carbonato de
sodio (3,38 g, 32,0 mmol) en agua (100 ml) y la suspensién amarilla resultante se
agita a temperatura ambiente durante 30 minutos. Mientras tanto, se adiciona
(1 RS,2SR,6RS,7SR)—10—oxatriciclo[5,2,1,0g'a]decan—3,5—diona (5,3 g, 32,0 mol)
a una solucién de carbonato de sodio (3,38 g, 32,0 mol) en agua (50 ml) y etanol
(50 ml) y la mezcla se agita a temperatura ambiente para producir una solucién
anaranjada. Las dos mezclas se combinan y se agitan durante 3 horas a
temperatura ambiente, luego la mezcla se vierte en agua y se extrae con
diclorometano. Los extractos organicos se combinan, se secan sobre sulfato de
magnesio anhidro, se filtran y el filtrado se evapora bajo presién reducida para
proporcionar un iluro de yodonio, utilizado sin purificaciéon adicional en la etapa

siguiente.

El iluro de yodonio (3 g, 8,15 mmol), preparado precedentemente, se
adiciona a una solucién de acido 2,6-dietil-4—metilfenilborénico (1,57 g, 8,15
mmol), bromuro de tetrabutilamonio (2,63 g, 8,15 mmol), hidrdéxido de litio
monohidratado (1,03 g, 24,5 mmol) y acetato de paladio (Il) (92 mg, 0,41 mmol) |
en 1,2-dimetoxietano (80 ml) y agua (20 ml) y la mezcla de reaccién se calienta a
50°C durante 5 horas bajo una atmésfera de nitrégeno. La mezcla de reaccién se
enfria hasta temperatura ambiente y se particiona entre acido clorhidrico acuoso
diluido y acetato de etilo. Luego la fase organica se extrae en solucién acuosa de
carbonato de potasio 0,5 M y la fase organica se desecha. La fase acuosa se
acidifica con acido clorhidrico concentrado y se extrae con acetato de etilo. El
extracto organico se seca sobre sulfato de magnesio anhidro, se filtra y el filtrado
se concentra bajo presién reducida. El residuo se purifica mediante cromatografia
en columna sobre gel de silice para proporcionar (1RS,2SR,6RS,7SR)—4—(2,6—

dietil-4—metilfenil)—10-oxatriciclo[5,2,1,0**]decan—3,5—~diona.
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'H RMN (400 MHz, CDCl5) 5 6,88 — 6,87 (2H , m), 4,55 — 4,54 (2H, m), 2,62 (2H,
s), 2,36 — 2,27 (7H, m), 1,69 — 1,67 (2H, m), 1,40 - 1,39 (2H, m), 1,03 (6H, q).

Ejemplo 2
Preparacion _de (1RS,2RS,6SR, 7SR)-4-(2 6-dietil-4—metilfenil)-5—metoxi—10—

oxa-triciclo[5,2,1,0*%]deca—4,8-dien—3—ona.

Etapa 1: Preparacién de 2-bromo-3-metoxiciclopent—2—enona.

o

Br

Se adiciona N-bromosuccinimida (24,92 g, 0,140 mol), a modo de porcién,
durante 1 hora a una solucién agitada de 3—-metoxiciclopent—2—enona (14,95 g,
0,133 mol) en 1,2-dicloroetano (300 ml) a 0°C en un frasco ambar. La mezcla de
reaccién se agita a 0°C durante 90 minutos adicionales y luego cualquier sélido
restante se remueve mediante filtracién. El filtrado se evapora hasta sequedad
bajo presion reducida, el sélido resultante se disuelve en tolueno tibio (600 ml) y
se lava rapidamente con agua enfriada con hielo (2 x 100 ml). La fase orgénica se
seca sobre sulfato de magnesio anhidro, se filtra y el filtrado se evapora bajo

presién reducida hasta que queden aproximadamente 150 ml. El residuo se enfria
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con un bafo de hielo y se deja durante 30 minutos. El sélido resultante se
remueve mediante filtracion, se lava con hexano (50 ml) y se seca al aire para

proporcionar 2—bromo—3—metoxiciclopent—2-enona.

Etapa 2: Preparacién de 2—(2,6—dietil-4—metilfenil)}-3—metoxiciclopent—-2-enona.

A una suspensién agitada de 2-bromo-3—metoxiciclopent—-2-enona (17,5 g,
91,6 mmol), acido 2,6—dietil-4—medtilfenil borénico (26,4 g, 137 mmol) y fosfato de
potasio en polvo recientemente obtenido (38,9 g, 183 mmol) en tolueno anhidro,
desgasificado (450 ml) bajo una atmésfera de nitrégeno se le adicionan acetato
de paladio (Il) (0,411 g, 1,83 mmol) y 2—diciclohexilfosfin-2’,6'-dimetoxibifenilo
(1,51 g, 3,67 mmol). La mezcla de reaccién se calienta a 90°C durante 6,5 horas
y luego se deja enfriar hasta temperatura ambiente durante la noche. La reaccion
se diluye con agua (400 ml) y se extrae con acetato de etilo (3 x 150 ml). Los
extractos organicos combinados se lavan con salmuera (50 ml), se secan sobre
sulfato de magnesio anhidro, se filtran y el filtrado se evapora hasta sequedad
bajo presién reducida para proporcionar un aceite marrén. El producto crudo se
purifica mediante cromatografia en columna sobre gel de silice para proporcionar

2—(2,6—dietil4—metilfenil)-3—metoxiciclopent—2—enona.

Etapa 3: Preparacién de 5-cloro—2—(2,6—dietil—<4—metilfenil)~3—metoxiciclopent—

2—enona.

292
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A una solucién agitada de 2—(2,6—dietil-4—metilfenil)-3—metoxiciclopent-2—
enona (0,715 g, 2,77 mmol) en 1,4-dioxano (45 ml), y bajo una atmésfera de
nitrégeno, se le adicionan cloruro de cobre (l1) (0,743 g, 5,53 mmol) y cloruro de
litio (0,176 g, 4,15 mmol). La reaccién se calienta a reflujo durante 7 horas y se
deja enfriar hasta temperatura ambiente durante la noche. El éélido restante se
remueve mediante filtracidn y se lava con acetato de etilo (50 ml). El filtrado se
lava con agua (2 x 25 ml) y los lavados acuosos se vuelven a extraer con acetato
de etilo (15 ml). Las fases organicas combinadas se lavan con salmuera (15 ml),
se secan sobre sulfato de magnesio anhidro, se filtran y el filtrado se evapora
bajo presion reducida para proporcionar un aceite marrén. El producto crudo se
purifica mediante cromatografia en columna sobre gel de silice para proporcionar

5-cloro—-2—(2,6—dietil-4-metilfenil)-3~metoxi—ciclopent-2—enona.

Etapa 4: Preparacion de (7RS,2RS,6SR,7SR)—4—(2,6-distil<4—metilfenil)-5-

metoxi—10—oxa—triciclo[5,2,1,0*°|deca—4,8—dien-3-ona.

243
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A una solucibn agitada de 5—cloro—2—(2,6—dietil-4—-metilfenil)-3—
metoxiciclopent—-2—enona (0,530 g, 1,81 mmol) en furano (40 ml) a temperatura
ambiente se le adiciona mediante bomba de jeringa durante dos horas una
solucién de 1,8-diazabiciclo[5,4,0Jundec-7-eno (0,540 ml, 3,62 mmol) en furano
(10 ml). La reaccién se agita a temperatura ambiente durante 30 minutos
adicionales y luego se evapora hasta sequedad bajo presién reducida. El residuo
se diluye con agua (50 ml), se adiciona acido clorhidrico acuoso 2 M (25 ml) y la
mezcla se extrae con acetato de etilo (3 x 50 ml). Los extractos organicos
combinados se lavan con salmuera (20 ml), se secan sobre sulfato de magnesio
anhidro, se filtran y el filtrado se evapora hasta sequedad bajo presién reducida.
El residuo se purifica mediante cromatografia en columna sobre gel de silice para
proporcionar (71RS,2RS,6SR,7SR)—4—(2,6—dictil—4—metilfenil)-5—metoxi~10-oxa—
triciclo[5,2,1,0*®|deca—4,8—dien—3-ona.

'H RMN (400 MHz, CDCls) 3+ 6,90 (2H, s), 6,45 (1H, dd), 6,35 (1H, dd), 5,30 (1H,
d), 5,25 (1H, d), 3,65 (3H, s), 3,65 (1H, dd), 3,45 (1H, dd), 2,35 (4H, m), 2,30 (3H,
s), 1,10 (6H, m).

Nota: Durante el curso de esta reacciébn también se forma una cantidad de
(1RS,2SR,6RS, 7SR)—4—(2 6—dietil-4—metilfenil)}-5—metoxi—10-
oxatriciclo[5,2,1 ,02'6]deca-4,8—dien—3—ona.

Eiemplo 3
Preparacion _de (1RS,2RS,6SS,7SR)—4—(2.6—dieti4—metilfenil)-5-metoxi—10—~

oxa—triciclo[5,2,1,0*®|1dec—4—en~3-ona.

29
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A una solucién de (7RS,2RS,6SR,7SR)—4—(2,6—dietil—4-metilfenil)-5-
metoxi—10—oxa—triciclo[5,2,1,0*%]deca—4,8—dien-3-ona (0,052 g, 0,18 mmol) en
metanol (10 ml) se le adiciona paladio sobre carb6on 5% (10 mg). La reaccién se
agita bajo una atmésfera de hidrégeno durante 90 minutos. La reaccién se filtra a
través de tierra diatomea y la almohadilla del filtro se lava con acetato de etilo (10
ml). El solvente se remueve bajo presion reducida para producir (1RS,2RS,6—
SR, 7SR)—4—(2,6—dietil4—metilfenil)-5-metoxi-10-oxa-triciclo[5,2, 1 ,0%%)dec—4—

en—-3-ona.

297

'H RMN (400 MHz, CDCl:) 54 6,90 (2H, m), 4,85 (2H, m), 3,70 (3H, s), 3,60 (1H, .

m), 3,35 (1H, dd), 2,50 (2H, m), 2,35 (2H, m), 2,30 (3H, s), 1,90-1,75 (4H, m), 1,20
(3H, t), 1,10 (3H, ).

Ejemplo 4
Preparacién de (1RS,2RS,6SS,7SR)—4—(2,6—dietil—4—metilfenil)—10—oxatriciclo—

[5.2.1.0*®|decan—3,5—diona,
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A una soluciébn de (7RS,2RS,6SR,7SR)—4—(2,6—dictil—-4—metilfenil)-5-
metoxi—10—oxa—triciclo[5,2,1,0g'e]dec—4—en—3—ona (0,049 ¢, 0,15 mmol) en THF
(1 ml) en un vial para microondas de 5 ml se le adiciona acido clorhidrico acuoso
2 M (4 ml). La mezcla de reaccion estd a 140°C bajo irradiacién de microondas
durante 50 minutos. La mezcla de reaccién se enfria hasta temperatura ambiente,
se diluye con solucién acuosa de carbonato de potasio 2 M (20 ml) y se lava con
dietil éter (2 x 5 ml). El pH de la fase acuosa se regula hasta aprox. 2 mediante la
adicién de acido clorhidrico acuoso 5 M y luego se extrae con acetato de etilo (3 x
10 ml). Los extractos organicos combinados se lavan con salmuera (10 ml), se
secan sobre sulfato de magnesio anhidro, se filtran y el filtrado se evapora hasta
sequedad bajo presion reducida para proporcionar un aceite amarillo. El producto
crudo se purifica mediante cromatografia en columna sobre gel de silice para
proporcionar (1RS,2RS,6SS, 7SR)—4—(2,6—dietil—4—metilfenil)—10-oxatriciclo—
[5,2,1,0>%|decan—3,5-diona.

'H RMN (400 MHz, CDCI;) &4 6,95 (2H, s), 4,75 (2H, br), 3,40 (2H, br), 2,45 (2H,
qg), 2,35 (2H, q), 2,30 (3H, s), 1,80 (4H, m), 1,15 (3H, t), 1,05 (3H, t).

Ejemplo 5
Preparaciéon _de (1RS,2SR,6RS,7SR)—4-(2 B—dietil4—metilfenil)-5—-metoxi—10-—

oxatriciclo[5,2,1,0*®|dec—4—en—3—ona.

296
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Etapa 1 Preparacién de (1RS,2SR,6RS, 7SR)-5-metoxi—10-

oxatriciclo[5,2,1 ,02'6]dec—4—en—3—ona.

Se adiciona yodo (0,10 g, 0,38 mmol) a wuna solucibn de
(1RS,2SR,6RS,7SR)—1 0—oxa—tricic|o[5,2,1,0g'e]decan—3,5—diona 2,1 g, 12,65
mmol) en metanol (50 ml) y la mezcla de reaccidn se agita durante 2 horas a
temperatura ambiente. Luego el solvente se remueve bajo presion reducida, se
adiciona diclorometano y la capa organica se lava con solucién acuosa saturada
de tiosulfato de sodio, agua y salmuera. La capa organica se seca sobre sulfato
de magnesio anhidro, se filtra y el filtrado se evapora bajo presiéon reducida para
proporcionar (71RS,2SR,6RS, 7SR)-5~-metoxi—10—oxatriciclo[5,2,1,0>]dec—4—en—

3-ona y se utiliza sin purificacién adicional en la etapa siguiente.

Etapa 2: Preparacion de (1RS,2SR,6RS,7SR)-4-bromo-5-metoxi—10—

oxatriciclo[5,2,1,0*%Jdec—4—en—3-ona.

AL
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Una solucién de bromo (0,14 ml, 2,8 mmol) en diclorometano (5 ml) se
adiciona gota a gota a una solucién del enol éter (0,48 g, 2,6 mmol) preparada en
la etapa 1 en diclorometano (40 ml) a 0°C y la mezcla de reaccién se agita
durante 1 hora. Luego se adiciona trietilamina (0,64 ml, 4,6 mmol) y la mezcla de
reacciéon se deja entibiar hasta temperatura ambiente y luego se agita durante 3
horas. La mezcla de reaccion se lava con acido clorhidrico acuoso 2 M y
salmuera, se seca sobre sulfato de magnesio anhidro, se filtra y el filtrado se
evapora bajo presion reducida. El residuo se purifica mediante cromatografia en
columna sobre gel de silice para proporcionar (1RS,2SR,6RS, 7SR)—4-bromo—5—

metoxi—10—oxatriciclo[5,2,1,0*®|dec~4—en~3-ona.

Etapa 3. Preparacion de (7RS,2SR,6RS,7SR)—4—(2,6—dietil-4-metilfenil)-5-

metoxi—10-oxatriciclo[5,2,1 ,Oz'e]dec—4-—en—3—ona.

Una mezcla de (1RS,2SR,6RS, 7SR)—4—-bromo-5-metoxi—10-
oxatriciclo[5,2,1,0>%]dec—<4—en-3-ona (0,315 g, 1,2 mmol), acido 2,6-dietil—4—

metilfenilborénico (0,35 g, 1,8 mmol), 2—diciclo—-hexilfosfin-2’,6'-dimetoxibifenilo

29%
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(20 mg, 0,048 mmol), acetato de paladio (il) (5,5 mg, 0,024 mmol) y fosfato de
potasio (0,51 g, 2,4 mmol) se calienta en tolueno desgasificado a 95°C durante 24
horas. La mezcla de reaccion se particiona entre diclorometano y agua, y la fase
organica se seca sobre sulfato de magnesio anhidro, se filtra y el filtrado se
evapora bajo presion reducida. El residuo se purifica mediante cromatografia en
columna sobre gel de silice para proporcionar (1RS,2SR,6RS, 7SR)—4—-(2,6—dietil-

4—metilfenil)-5—metoxi—10—oxatriciclo[5,2,1 ,Oz's]dec—4—en—3—ona.

799

'H RMN (400 MHz, CDCl) &4 6,90 (1H, s), 6,80 (1H, s), 4,73 (1H, d), 4,66 (1H, d), .

3,58 (3H, s), 2,91 (1H, d), 2,66 (1H, d), 2,50 - 2,36 (4H, m), 2,30 (3H, s), 1,88 —
1,81 (2H, m), 1,62 — 1,56 (2H, m), 1,12 - 1,09 (6H, m).

Ejemplo 6
Preparacioén de (1RS,2SR 6RS,7SR)—-4—(2.4 6—-trimetilfenil)—10—

oxatriciclo[5,2,1,0%°]dec—8—en—3,5—diona.

Una solucién de 2,4,6-trimetil-1-bromobenceno (30,9 ¢,155 mmol) en

tetrahidrofurano (100 ml) se adiciona lentamente a virutas de magnesio (3,77 g,
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155 mmol), hasta que el magnesio apenas se cubre. Se adiciona una pequena
cantidad de yodo y la mezcla se deja reposar a temperatura ambiente durante 25
minutos y luego se calienta y se agita hasta que se pierde el color marron. El
resto de la solucién de bromuro de arilo se adiciona gota a gota durante un
periodo de 20 minutos, con calentamiento ocasional para mantener la formacion
de la solucién de reactivo de Grignard. La reaccidn se agita a temperatura
ambiente durante 1 hora. Se adiciona gota a gota una solucién de furfural (12,8
ml, 155 mmol) en tetrahidrofurano (70 ml), y una vez que la adicion esta
completa, la reaccion se agita a temperatura ambiente durante 2 horas. La
reacciéon se inactiva mediante la cuidadosa adiciéon de soluciéon saturada de
cloruro de amonio en exceso, luego se extrae en acetato de etilo, se lava con
salmuera, se seca sobre sulfato de magnesio anhidro, se filtra y se concentra
bajo presién reducida. La purificacion mediante cromatografia en columna sobre

gel de silice proporciona (2,4,6-trimetilfenil)furan—-2-ilmetanol.

Etapa 2: Preparacion de 5—(2,4,6—-trimetilfenil)-4—hidroxiciclopent-2—enona.

0 N
\ e |‘\"//
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Una solucién de (2,4,6-trimetilfenil)furan-2—ilmetanol (27,8 g, 129 mmol) en
acetona (730 ml) y agua (100 ml) se calienta hasta 55°C y se adiciona acido
polifosférico (2 g). La mezcla se agita a 55°C durante 7 horas, luego se enfria
hasta temperatura ambiente durante la noche. La mezcla de reaccién se
concentra bajo presion reducida para remover la mayor parte de la acetona luego

se adiciona acetato de etilo (500 ml), y la mezcla de reaccién se particiona. La
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fase acuosa se extrae en acetato de etilo y las soluciones organicas se combinan,

se lavan con solucién acuosa saturada de bicarbonato de sodio y salmuera, se

secan sobre sulfato de magnesio anhidro, se filtran y el filtrado se concentra bajo

presién reducida. El residuo se purifica mediante cromatografia en columna sobre

gel de silice para proporcionar 5—(2,4,6—trimetilfenil)-4—hidroxiciclopent-2—enona.

Etapa 3: Preparacion de 2—(2,4,6-trimetilfenil)ciclopent—4-en-1,3—diona.

Se adiciona gota a gota reactivo de Jones (138 ml de solucién 1,67 M, 230
mmol) durante 40 minutos a una solucién enfriada (bafo de hielo) de 5-(2,4,6—
trimetilfenil)—4—hidroxiciclopent-2—enona (49,66 g, 230 mmol) en acetona (600
ml). La mezcla se agita durante 1 hora. Se adiciona isopropanol (100 ml) y la
mezcla se agita a temperatura ambiente durante 2 horas. La mezcla se diluye con
acetato de etilo y se lava con salmuera, se seca sobre sulfato de magnesio
anhidro, se filtra y el filtrado se evapora bajo presion reducida para proporcionar

2—(2,4,6-trimetilfenil)ciclopent—4—-en—1,3—diona.

Etapa 4: Preparacion de (7RS,2SR,6RS,7SR)—4-(2,4,6—trimetilfenil)-10—

oxatriciclo—[5,2,1,0*°]dec—8—en—-3,5—diona.
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Se adicionan furano (214 ml, 3,15 mol) y yoduro de magnesio (7,0 g, 0,025
mol) a 2—(2,4,6-trimetilfenil)ciclopent—4—en-1,3—-diona (27,0 g, 0,126 mol) y la
mezcla se agita a temperatura ambiente durante 4 dias. La mezcla de reaccion se
concentra bajo presion reducida y el residuo se purifica mediante cromatografia
en columna sobre gel de silice para proporcionar (1RS,2SR,6RS,7SR)—4—(2,4,6—

trimetilfenil)—10-oxatriciclo[5,2,1,0*°|dec-8—en—3,5~diona.

"H RMN (400 MHz, CDCl.) 5 8,86 (2H, s), 6,47 (2H, s), 5,01 (2H, s), 2,74 (2H, s),
2,23 (3H, s), 2,08 (3H, s), 2,06 (3H, s).

Eiemplo 7
Preparacién de (1RS,2SR,6RS,7SR)4—(2 4 .6—-trimetilfenil)-10—

oxatriciclo[5,2,1,0*®1decan—3,5—diona.

Una solucién de (1RS,2SR,6RS, 7SR)—4—(2,4,6-trimetilfenil)-10—-
oxatriciclo[5,2,1,0*%]dec~8—-en—3,5-diona (205 mg, 0,66 mmol) en metanol (250
ml) se hidrogena a 2 bar sobre paladio sobre carbén 5% (aproximadamente 20

mgs) durante 1 hora a temperatura ambiente. El catalizador se remueve mediante

302
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filtracion a través de tierra diatomea y el solvente se evapora bajo presion
reducida. La trituracion con dietil éter proporciona (71RS,2SR,6RS,7SR)—4—(2,4,6-

trimetilfenil)—10-oxatriciclo[5,2,1,0*®]decan~3,5—diona.

'H RMN (400 MHz, d-MeOH) 34 6,88 (2H, s), 4,61 (2H, s), 2,87 (2H, s), 2,27 (3H,
s), 2,06 (6H, s), 1,84 — 1,82 (2H, m), 1,71 - 1,66 (2H, m).

Ejemplo 8
Preparacion de (1RS,2SR 6RS,7RS)-4—(2.4 6-trimetilfenil)=8—trimetilsililetinil—

10—oxatriciclo[5.2,1.0*°1decan—3,5—diona.

Se adicionan 3—(trimetilsililetinil)furano (10,0 g, 61 mmbl) y yoduro de
magnesio (1,11 g, 4 mmol) a 2—(2,4,6-trimetilfenil)ciclopent—4—en—1,3—diona
(4,34 g, 20 mmol) y la mezcla se agita a temperatura ambiente durante 3 dias. La
mezcla de reaccién se concentra bajo presion reducida y el residuo se purifica
mediante cromatografia en columna sobre gel de silice para proporcionar
(1RS,2SR,6RS, 7R S)—4—(2,4,6-trimetilfenil)—-8—trimetilsililetinil-10-oxatriciclo—
[5,2,1,0%®]decan—3,5—diona.

"H RMN (400 MHz, CDCl) & 6,65 (2H, s), 6,26 (1H, s), 4,75 (1H, s), 4,67 (1H, s),
2,62 (1H, d), 2,52 (1H, d), 2,03 (3H, s), 1,84 (3H, s), 1,80 (3H, s), 0,00 (9H, s).
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Ejemplo 9
Preparacién de (1RS, 2SR, 6RS, 7RS)—8—¢tinil-—4—(2.4.6-trimetilfenil)—10-

oxatriciclo—[5.2.1,0*°]decan—3,5—diona.

Se adiciona carbonato de potasio (2,58 g, 19 mmol) a una solucién agitada
de (7RS,2SR,6RS,7RS)—4—(2,4,6-trimetilfenil)-8—trimetilsililetinil-10—oxatriciclo—
[5,2,1,0*%]decan—3,5—diona (6,43 g, 17 mmol) en metanol (100 ml). La mezcla de
reaccién se agita a temperatura ambiente durante 2 horas y 30 minutos, luego se
adiciona acido clorhidrico acuoso diluido y la mezcla se extrae con acetato de
etilo. Los extractos organicos se combinan, se secan sobre sulfato de magnesio
anhidro, se filtran y el filtrado se evapora bajo presién reducida para proporcionar
(1RS,2SR,6RS, 7RS)-8—-etinil-4—(2,4,6—trimetilfenil)—10—oxatriciclo—
[5,2,1,0*®%]decan-3,5—diona.

'H RMN (400 MHz, ds-MeOH) 5y 6,85 (2H, s), 6,72 (1H, d), 5,03 (1H, d), 3,96 (1H,
s), 2,92 - 2,88 (2H, m), 2,24 (3H, s), 2,06 (3H, s), 2,01 (3H, s).

Ejemplo 10
Preparacion _de  (1RS,2SR,6RS,7SR,8RS)-8—etil4—(2,4 6-trimetilfenil)}—10—

oxatriciclo—[5,2.1,0*°]ldecan-3.5-diona vy (1RS,2SR.6RS.7SR.8SR)—8—etil—4—
(2,4 .6-trimetilfenil)-10—oxatriciclo—=[5,2,1 ,Oz'eldecan-3,5—diona

S04
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Una solucién de (7RS,2SR,6RS,7RS)-8—etinil-4—(2,4,6-trimetilfenil)—10—
oxatriciclo—[5,2,1,02'6]decan—3,5—diona (1,0 g , 3,3 mmol) en metanol (100 ml) y
diclorometano (100 ml) se hidrogena a 3,5 bar sobre paladio sobre carbdn 5%
(aproximadamente 50 mg) hasta que se considera que la reaccidén esta completa
a través de espectrometria de masas. El catalizador se remueve mediante
filtracion a través de tierra diatomea y el solvente se evapora bajo presion
reducida. La purificacion mediante cromatografia en columna sobre gel de silice
proporciona una mezcla de (7RS,2SR,6RS,7SR,8RS)-8-etil—4-(2,4,6—
trimetilfenil)—10—oxatriciclo—[5,2,1,0*%|decan—3,5—diona y
(1RS,2SR,6RS, 7SR, 8SR)—8—¢til-4—(2,4,6—trimetilfenil)~10—oxatriciclo—-

[5,2,1 ,02'6]decan—3,5—diona aproximadamente 1:1.

(1RS,2SR,6RS, 7SR, 8RS)-8-¢til-4—(2,4,6-trimetilfenil)—10—oxatriciclo—-
[5,2,1,0*%|decan-3,5-diona: 'H RMN (400 MHz, CDCl;) 54 6,82 (2H, s), 4,44 (1H,
d), 4,24 (1H, s), 2,45 - 2,40 (2H, m), 2,22 (3H, s), 2,02 (BH, s), 1,58 - 1,52 (2H, M),
1,38 - 1,33 (1H, m), 1,25 - 1,16 (2H, m), 0,85 - 0,82 (3H, m).

(1RS,2SR,6RS, 7SR, 8SR)-8—etil-4--(2,4,6—-trimetilfenil)-10—oxatriciclo—
[5,2,1,0*"|decan-3,5—diona: '"H RMN (400 MHz, CDCl;) 5 6,85 (2H, s), 4,51 (1H,
d), 4,43 (1H, d), 3,07 (1H, d), 2,82 - 2,81 (1H, m), 2,24 (3H, s), 2,10 - 2,05 (2H,
m), 2,04 (6H, s), 1,87 - 1,79 (1H, m), 1,53 - 1,46 (2H, m), 1,00 (3H, t).

3
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Eiemplo 11
Preparacién _de (1RS,2SR,6RS,7SR)-4—(5-bromo—-2—etilfenil)—1,7-dimetil—10~—

oxatriciclo[5,2,1,0*®1dec—8—en—3,5-diona.

Se disuelve 4-bromo-2-yodoetil benceno (50,0 g, 0,161 mol) en
tetrahidrofurano anhidro (250 ml) y se enfria hasta -70°C bajo una atmésfera de
nitrégeno. Se adiciona gota a gota cloruro de isopropilmagnesio (solucion 2 M en
THF, 100 ml, 0,200 mmol) con agitacién enérgica durante 40 minutos,
manteniendo la temp interna por debajo de -60°C mediante enfriamiento externo.
Cuando se completa la adicién, la reaccion se agita a -70°C durante 20 minutos
después se deja entibiar hasta temperatura ambiente durante 1 hora y 20
minutos. Luego la mezcla de reaccién se enfria hasta -70°C y se adiciona gota a
gota una solucion de 2-furaldehido (16 ml, 18,6 g, 190 mmol) en tetrahidrofurano
(50 ml) durante 40 minutos. Al completar la adicién, la reaccién se deja entibiar

hasta temperatura ambiente y se agita a temperatura ambiente durante 3 horas.
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Se adiciona solucién acuosa saturada de cloruro de amonio (~500 ml) y la mezcla
se extrae en acetato de etilo. Las soluciones organicas se combinan, se lavan con
salmuera, se secan sobre sulfato de magnesio anhidro y se concentran bajo
presion reducida. El residuo se purifica ademas mediante cromatografia en
columna sobre gel de silice para proporcionar (5-bromo—2—etilfenil)—furan—2—

ilmetanol.

Etapa 2: Preparacion de 5—(5-bromo—2—etilfenil)—4—hidroxiciclopent-2-enona.

Una soluciéon de (5—-bromo-2—etilfenil)furan—2—ilmetanol (40,73 g, 0,145 mol)
en acetona (1150 ml) y agua (170 ml) se calienta hasta 55°C y se adicionan 30
gotas de acido polifosférico. La mezcla se agita a 55°C durante 44 horas, luego
se enfria hasta temperatura ambiente. La mezcla de reaccién se concentra bajo
presion reducida para remover la mayor parte de la acetona luego se adiciona
acetato de etilo (500 ml), y la mezcla de reaccién se particiona. La fase acuosa se
extrae en acetato de etilo y las soluciones organicas se combinan, se lavan con
soluciéon acuosa saturada de bicarbonato de sodio y salmuera, se secan sobre
sulfato de magnesio anhidro, se filtran y el filtrado se conce‘ntra bajo presién
reducida. El residuo se purifica mediante cromatografia en columna sobre gel de

silice para proporcionar 5—-(5-bromo—2—etilfenil)—4—hidroxiciclopent—2—-enona.

Etapa 3: Preparacion de 2—(5-hromo-2—etilfenil)ciclopent—4—en-1,3—diona.

307
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Se adiciona gota a gota reactivo de Jones (75 ml de solucién 1,67 M, 125
mmol) durante 30 minutos a una soluciéon enfriada (bafio de hielo) de 5—(5-
bromo—4—etilfenil)-4-hidroxiciclopent-2—enona (33 g, 117 mmol) en acetona (400
ml). La mezcla se agita durante 20 minutos, luego se remueve el bafio de
enfriamiento y la mezcla se agita durante 1 hora a temperatura ambiente. Se
adiciona isopropanol (150 ml) a la suspensién amarilla y la mezcla se agita a
temperatura ambiente durante 2 horas. La mezcla se diluye con acetato de etilo y
se lava con salmuera, se seca sobre sulfato de magnesio anhidro, se filtra y el
filtrado se evapora bajo presiéon reducida para proporcionar 2—(5—bromo-2—

etilfenil)ciclopent—4—-en—1,3—diona.

Etapa 4: Preparacién de (7RS,2SR,6RS,7SR)—4—(5-bromo-2—etilfenil)-1,7-

dimetil-10-oxatriciclo[5,2,1,0%°]dec—8—en-3,5~diona.

30%
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Se adicionan 2,5-dimetilfurano (2,3 mi, 21,6 mmol) y yoduro de magnesio
(0,40 g, 1,4 mmol) a una solucién de 2—(5-bromo-2—¢tilfenil)ciclopent—-4-en—1,3—
diona (2,0 g , 7,2 mmol) en diclorometano (10 ml) y la mezcla se agita a
temperatura ambiente durante 3 dias. La mezcla de reaccién se concentra bajo
presion reducida y el residuo se purifica mediante cromatografia en columna
sobre gel de silice para proporcionar (7RS,2SR,6RS,7SR)—4—(5-bromo—-2—
etilfenil)—1,7—dimetil-10-oxatriciclo[5,2,1 ,Oz's]dec—s—en—B,S—diona.

'H RMN (400 MHz, ds-MeOH) &4 7,39 (1H, dd), 7,18 (1H, d), 7,16 (1H, d), 6,35
(2H, s), 2,79 (2H, s), 2,46 (2H, q), 1,61 (6H, s), 1,07 (3H, 1).

Ejemplo 12 _
Preparaciéon de (1RS,2SR,6RS,7SR)-4-(5-bromo—2—¢tilfenil)—1,7—-dimetil—10-

oxatriciclo[5,2.1,0*®1decan~3, 5—diona.

Una solucién de (7RS,2SR,6RS, 7SR)—4—(5—-bromo—2—etilfenil)—1,7—dimetil-
10—oxatriciclo[5,2,1,02'6]dec—8—en—3,5—diona (1,63 g, 4,3 mmol) en metanol (200
ml) se hidrogena a 3,5 bar sobre paladio sobre carbén 5% durante 1 hora y 30
minutos a temperatura ambiente. El catalizador se remueve mediante filtracion a
través de tierra diatomea y el solvente se evapora bajo presién reducida. La
trituracion con dietil éter proporciona (7RS,2SR,6RS,7SR)—4—(5—bromo—2—
etilfenil)—1, 7—dimetil-10-oxatriciclo[5,2,1,0%%|decan-3,5~diona.

2109
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"H RMN (400 MHz, d-MeOH) &y 7,36 (1H, dd), 7,17 (1H, d), 7,15 (1H, d), 2,81
(2H, s), 2,48 — 2,43 (2H, m), 1,84 — 1,79 (2H, m), 1,69 — 1,65 (2H, m), 1,51 (6H,
s), 1,08 (3H, 1).

Ejemplo 13
Preparacién de (1RS,2SR,6RS, 7SR)—4—(5~bromo-2—etilfenil)—10—

oxatriciclof5.2.1.0%%ldec—8—en—3,5—diona.

Se adicionan furano (4,0 ml, 55,0 mmol) y yoduro de magnesio (1,00 g, 3,6

mmol) a una soluciéon de 2—(5-bromo—-2—etilfenil)ciclopent—-4-en-1,3—diona (5,0
g, 17,9 mmol) en diclorometano (20 ml) y la mezcla se agita a temperatura
ambiente durante 3 dias. Se agrega una cantidad adicional de furano (1,3 ml,
17,8 mmol) y la agitacién se contintia durante 18 horas, y luego se agrega una
cantidad adicional de furano (1,3 ml, 17,8 mmol) y la mezcla se agita durante 48
horas, y después se deja a temperatura ambiente durante 5 dias. La mezcla de
reaccion se disuelve en metanol y se concentra bajo presién reducida. El residuo
se purifica mediante cromatografia en columna sobre gel de silice para
proporcionar (1RS,2SR,6RS, 7SR)—4—(5-bromo-2—etilfenil)—10—
oxatriciclo[5,2,1,0*%|dec-8-en-3,5-diona.

'H RMN (400 MHz, ds-MeOH) &y 7,37 (1H, dd), 7,17 (1H, d), 7,14 (1H, d), 6,54
(2H, s), 4,96 (2H, s), 2,79 (2H, s), 2,44 (2H, q), 1,06 (3H, 1)
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Ejemplo 14
Preparacién de (1RS,2SR,6RS, 7SR)—4—(5-bromo—2—etilfenil)—=10-—

oxatriciclo[5,2,1 ,Oz'sldecan—3,5—diona.

Una solucibn de (1RS,2SR,6RS,7SR)—4—(5-bromo—-2-¢tilfenil)—10-
oxatriciclo[5,2,1,0”%]-dec—8—en-3,5—diona (3,00 g , 8,6 mmol) en metanol (250
ml) se hidrogena a 3,5 bar sobre paladio sobre carbén 5% durante 2 horas a
temperatura ambiente. El catalizador se remueve mediante filtracion a través de
tierra diatomea y el solvente se evapora bajo presion reducida para proporcionar
(1RS, 2SR, 6RS, 7SR)—4—(5-bromo—2—etilfenil)—10-oxatriciclo—[5,2,1 ,Oz’e]decan—-
3,5—diona.

'H RMN (400 MHz, d;-MeOH) 5y 7,34 (1H, dd), 7,15 (2H, d), 4,59 (2H, s), 2,78
(2H, s), 2,43 (2H, q), 1,81 - 1,78 (2H, m), 1,66 — 1,61 (2H, m), 1,06 (3H, t).
Ejemplo 15

Preparacion _de _ (1RS,2RS,6SR,, 7SR)-8-bromo-—4—(2,4,6-trimetilfenil)—10—

oxatriciclo—[5,2,1,0*°|dec—8—en—3,5—diona.

Br //Yt'JOH x__>-
“\j’/ >N/
AN
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Se adicionan 3-bromofurano (5,2 g, 56 mmol) y yoduro de magnesio (1,5 g,
5,6 mmol) a 2—(2,4,6-trimetilfenil)ciclopent—4-en—1,3—diona (4,0 g, 18,7 mmol) y
la mezcla se agita a temperatura ambiente durante 2 dias; se adicionan pequefias
cantidades de diclorometano cuando sea requerido para auxiliar en la agitacion.
La mezcla de reaccion se deja reposar a temperatura ambiente durante 17 horas,
luego se concentra bajo presidn reducida. El residuo se purifica mediante
cromatografia en columna sobre gel de silice para proporcionar
(1RS,2RS,6SR, 7SR)-8—-bromo—4—(2,4,6-trimetilfenil)—10-oxatriciclo—
[5,2,1,0°°|dec—8—en-3,5—diona.

"H RMN (400 MHz, CDCl») 34 6,87 (2H, s), 6,40 (1H, d), 4,95 (1H, s), 4,82 (1H, s),
2,90 (1H, d), 2,81 (1H, d), 2,25 (3H, s), 2,07 (3H, ), 2,03 (3H, s).

Ejemplo 16
Preparacion _de (1RS.2SR,6RS,7RS)-8—(4—fluorfenil)—4—(2.4.6-trimetilfenil)—10—

oxatriciclo[5.2.1,0%°]dec—8—en—3,5—diona.

Una mezcla de (71RS,2RS,6SR,7SR)-8-bromo—4—(2,4,6-trimetilfenil)—10—
oxatriciclo—[5,2,1,0>%/dec-8-en-3,5—diona (300 mg, 0,82 mmol), acido 4—
fluorfenilborénico (171 mg, 1,22 mmol), 2'-diciclohexilfosfin—2,6—dimetoxi—1,1'-
bifenil-3—sulfonato de sodio hidratado (17 mg, 0,03 mmol), fosfato de potasio

(522 mg, 2,5 mmol) y acetato de paladio (4 mg, 0,02 mmol) en agua (8 ml) se
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calienta por 150°C durante 25 minutos bajo irradiaciéon de microondas. La mezcla
se enfria hasta temperatura ambiente y se adiciona acido clorhidrico acuoso

diluido. La mezcla se filtra y el filtrado se extrae con acetato de etilo. Los extractos

319

organicos se combinan, se secan sobre sulfato de magnesio anhidro, se filtran 'y

el fitrado se concentra bajo presién reducida. La purificacion mediante
cromatografia en columna sobre gel de silice proporciona (1RS,2SR,6RS,7RS)—
8—(4—fluorfenil)—4—(2,4,6-trimetilfenil)-10-oxatriciclo[5,2, 1 ,0%%|dec-8-en-3,5-

diona.

"H RMN (400 MHz, CDCL) 34 7,35 - 7,32 (2H, m), 6,86 (1H, s), 6,85 (1H, s), 6,82 -
6,77 (2H, m), 6,37 (1H, d), 5,21 (1H, s), 5,03 (1H, d), 2,82 - 2,78 (2H, m), 2,25
(3H, s), 2,07 (3H, s), 2,05 (3H, s).

Ejemplo 17
Preparacion de (1RS,2SR.6RS.7SR.8SR)-8—(4-fluorfenil}—4—(2,4 6—trimetilfenil)—

10—oxatriciclo[5,2.1,0*%ldecan-3,5—diona.

A

1 ENT,
g3 V&\L_%

Una suspensiéon de (1RS,2SR,6RS,7RS)—8-(4—fluorfenil)}—4—-(2,4,6—
trimetilfenil)—10-oxatriciclo[5,2,1,02'6]dec—8—en—3,5-diona (99 mg, 0,26 mmol) en
metanol (20 ml) se hidrogena a 3 bar sobre paladio sobre carbén 5% durante 5
horas a temperatura ambiente. E! catalizador se remueve mediante filtraciéon a

través de tierra diatomea y el solvente se evapora bajo presion reducida para
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proporcionar  (7RS,2SR,6RS, 7SR,8SR)-8—(4—fluorfenil)}—4—-(2,4,6-trimetilfenil)—

10—-oxatriciclo[5,2,1,0%®Jdecan—3,5-diona.

'H RMN (400 MHz, CDCly) 34 7,39 (2H, dd), 7,11 (2H, 1), 6,86 (1H, s), 6,85 (1H,
s), 4,73 (1H, d), 4,68 (1H, d), 3,63 - 3,58 (1H, m), 2,94 (1H, d), 2,75 (1H, d), 2,38 -
2,30 (1H, m), 2,25 (3H, s), 2,08 (3H, s), 2,03 (3H, s), 1,92 (1H, dd).

Ejemplo 18
Preparacion de (1RS,2SR,6RS, 7SR, 8RS)-8—(3-fluorfenil)—4—(2,4,6-trimetilfenil)—

10-oxatriciclo[5,2,1,0*°]decan—3,5—diona.

Se adicionan diacetato de bis(trifenilfosfin)paladio (20 mg, 0,024 mmol), 1-
fluor-3—yodo—benceno (104 mg, 0,47 mmol) y piperidina (0,16 ml, 1,6 mmol) a
una solucién de (1RS,2SR,6RS, 7SR)—4—(2,4,6-trimetilfenil)—10-
oxatriciclo[5,2,1,0*°Jdec—8—en-3,5-diona (0,20 g, 0,71 mmol) en N,N-
dimetilformamida seca (2 ml). Se adiciona acido férmico (0,06 ml, 1,6 mmol) y la
mezcla de reaccién se calienta a 50°C durante 2 horas. La mezcla de reaccién se
enfria hasta temperatura ambiente, se adicionan agua (1 ml) y diclorometano (1
ml), y la mezcla se agita durante 1 hora. Las dos fases se separan, la fase
organica se recoge y el solvente se evapora. El residuo se purifica mediante
HPLC preparativa de fase inversa para proporcionar (1RS,2SR,6RS,7SR,8RS)-
8~(3—fluorfenil)—4—(2,4,6-trimetilfenily—10—oxatriciclo~[5,2,1,0>°|decan—3,5-diona.

3Ly
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'H RMN (400 MHz, CDCls) &4 7,75 - 7,66 (1H, m), 7,25 - 7,21 (1H, m), 7,06 - 7,02
(2H, m), 6,88 (1H, s), 6,87 (1H, s), 4,83 (1H, br. s), 4,59 (1H, s), 3,00 - 2,98 (1H,
m), 2,83 - 2,70 (2H, br. s), 2,25 (3H, s), 2,20 - 2,16 (1H, m), 2,09 (3H, s), 2,08 (3H,
s), 1,92 - 1,89 (1H, m).

Ejemplo 19
Preparacién de (1RS.2SR.6RS.7SR.8RS)-8-[2.6-bis(trifluormetipiridin—4—il]l-4—

(2.4.6-trimetilfenil)—10-oxatriciclo[5.2.1,0%°]decan—3,5—diona

Una mezcla de (7RS,2SR,6RS,7SR)—4—(2,4,6-trimetilfenil)—10—oxatriciclo—
[5,2,1,02’6]dec—8—en—3,5—diona (400 mg, 1,4 mmol), 2,6-bis(trifluormetil)—4—
cloropiridina (631 mg, 1,4 mmol), acetato de paladio (16 mg, 0,07 mmol), 2'-
diciclohexilfosfin—2,6—dimetoxi—1,1'-bifenilo (87 mg, 0,14 mmol), formiato de
potésio (353 mg, 4,2 mmol), cloruro de tetrabutilamonio (389 mg, 1,4 mmol) y
yoduro de cobre (53 mg, 0,28 mmol) en N,N—dimetilformamida seca (6 ml) se
calienta a 150°C durante 30 minutos bajo irradiacion de microondas. La
purificacibn mediante HPLC preparativa de fase inversa proporciona
(1RS,2SR,6RS, 7SR, 8RS)-8-[2,6-bis(trifluormetil)piridin—4-il]—4—(2,4,6—

trimetilfenil)—10-oxatriciclo[5,2,1,04®]decan—3,5~diona.

3N
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'H RMN (400 MHz d;-MaOH) Sy 7,81 (1H, s), 7,26 (1H, s), 6,92 (1H, s), 6,90 (1H,
s), 4,91 (1H, d), 4,64 (1H, s), 3,19 - 3,17 (1H, m), 2,99 - 2,95 (2H, m), 2,32 - 2,27
(1H, m), 2,26 (3H, s), 2,09 (3H, s), 2,07 (3H, s), 1,93 - 1,90 (1H, m).

Ejemplo 20
Preparacion de (1RS,2SR,6RS,7SR,8RS)—4—(2.4 6-trimetilfenil)=8—vinil-10—

oxatriciclo[5.2.1.0%°ldecan—3.5—diona.

Una mezcla de (1RS,2SR,6RS, 7SR)—4—(2,4,6—-trimetilfenil)—10-
oxatriciclo[5,2,1,0*%]dec~8-en~3,5-diona (510 mg, 1,8 mmol), yoduro de vinilo
(280 mg, 1,8 mmol), acetato de paladio (20 mg, 0,09 mmol), formiato de sodio
(454 mg, 5,4 mmol) y cloruro de tetrabutilamonio (500 mg, 1,8 mmol) en N,N-
dimetilformamida seca (15 ml) se calienta a 150°C durante 20 minutos bajo
irradiacién de microondas. La mezcla se enfria hasta temperatura ambiente y se
particiona entre agua y acetato de etilo. Los extractos organicos se combinan, se
secan sobre sulfato de magnesio anhidro, se filtran y el filtrado se evapora bajo
presion reducida. El residuo se purifica mediante cromatografia en columna sobre
gel de silice para proporcionar (1RS,2SR,6RS, 7SR, 8RS)—4—(2,4,6-trimetilfenil)—

8-vinil-10-oxatriciclo[5,2,1,0%°]decan-3,5—diona.

'H RMN (400 MHz, CDCL) 34 6,90 - 6,89 (2H, m ), 5,80 - 5,71 (1H, m), 5,05 - 4,97
(2H, m), 4,68 (1H, d), 4,44 (1H, ), 2,81 - 2,76 (2H, m), 2,51 - 2,46 (1H, m), 2,26
(3H, s), 2,07 (3H, s), 2,06 (3H, s), 1,89 - 1,84 (1H, m), 1,67 - 1,62 (1H, m).

3(6
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Ejemplo 21
Preparacion de [(1RS,2SR,6RS.7SR,8RS)-3.5—dioxo—4—(2.4 5-trimetilfenil)—10—

oxatriciclo[5,2,1,0*®1dec—8—illacrilato de metilo,

Se adiciona benciliden[1,3-bis(2,4,6-trimetilfenil)—2—
imidazolidiniliden]dicloro(triciclohexil-fosfin)rutenio (14 mg, 0,016 mmol) a una
suspensibn de (1RS,2SR,6RS, 7SR,8RS)—4—(2,4,G—trimetilfenil)—8—vinil—10—
oxatriciclo[5,2,1,0z's]decan—3,5—diona (100 mg, 0,32 mmol) y acrilato de metilo
(0,03 ml, 0,35 mmol) en diclorometano (1 ml) y la mezcla se agita a reflujo
durante 2 horas. La mezcla de reaccion se enfria hasta temperatura ambiente, el
solvente se evapora bajo presién reducida y el residuo se purifica mediante
cromatografia en columna sobre gel de silice para proporcionar
[(TRS,2SR,6RS,7SR,8RS)-3,5-dioxo—4—(2,4,6-trimetilfenil)—10—oxatriciclo—-
[5,2,1,0z'e]dec—B—iI]acrilato de metilo. La RMN de protones indica que el producto

comprende una mezcla de isémeros Ey Z.

Isémero E: "H RMN (400 MHz, CDCls) &y 6,80 (2H, s), 6,74 (1H, dd), 5,91 (1H, d),
4,58 (1H, d), 4,30 (1H, s), 3,33 (3H, s), 2,85 - 2,77 (3H, m), 2,21 (3H, s), 1,97 (3H,
s), 194 (3H, s), 1,94 - 1,91 (1H, m), 1,59- 1,54 (1H, m).

Ejemplo 22
Preparacion _de (1RS,2SR,6SR,7SR)-1-hidroximetil—4—(2.4 .6—trimetilfenil)—10—

oxatriciclo[5,2,1,0%%ldec—8—en—3.5—diona.
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Se adiciona furfurii alcohol (4 ml, 46,7 mmol) a 2-(2,4,6-
trimetilfenil)ciclopent—4—-en-1,3—diona (2,0 g, 9,3 mmol) y Mgl: (520 mg, 1,86
mmol) y la reaccién se agita durante 17 horas. La mezcla de reacciéon es
adsorbida sobre gel de silice y se purifica mediante cromatografia en columna
sobre gel de silice para proporcionar (71RS,2SR,6RS,7SR)—1-hidroximetil—4—
(2,4,6—trimetilfenil)-10-oxatriciclo—[5,2,1,0>°|dec-8-&n—3,5—diona.

"H RMN (400 MHz, CDCls) 54 6,87 (2H, s), 6,49 (1H, d), 6,44 (1H, d), 4,96 (1H, d),
3,98 (1H, d), 3,85 (1H, d), 2,82-2,78 (2H, m), 2,24 (3H, s), 2,08 (3H, s), 2,05 (3H,

s).

Ejemplo 23
Preparacion de [(1RS,2SR.6RS,7SR)-3,5—~dioxo—4—(2.4.6-trimetilfenil)—10—

oxatriciclo[5,2,1,0%%)dec—8—en—1—ilmetil &ster de acido terc—butil carbamico.

N’«OM H (\)\\_ l\‘ ”
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Etapa 1. Preparacion de (7RS,2SR,6SR,7SR)-5-benciloxi—7—-hidroximetil-4—
(2,4,6-trimetilfenil)—10—oxatriciclo[5,2,1,0*°|deca—4,8—~dien—3—ona y
(1RS, 2SR, 6RS, 7SR)-5-benciloxi—1-hidroximetil-4—(2,4,6—trimetilfenil)-10-

oxatriciclo[5,2,1 ,02'6]deca—4,8—dien—3—ona

Se adiciona hromuro de bencilo (0,72 ml, 6,1 mmol) a una mezcla de
carbonato de potasio (840 mg, 6,1 mmol) y (1RS,2SR,6RS, 7SR)-1-hidroximetil—
4-(2,4,6~trimetilfenil)—10-oxatriciclo—[5,2,1,0>°|dec~8—en-3,5—diona (1,80 g, 5,8
mmol) en acetona (80 ml), y la mezcla de reaccién se calienta a reflujo durante 4
horas. La mezcla de reaccién se enfria hasta temperatura ambiente, se diluye con
agua y se extrae con acetato de etilo. Los extractos organicos se combinan, se
secan sobre sulfato de magnesio anhidro, se filtran y el filtrado se concentra bajo
presion reducida. El residuo se purifica mediante cromatografia en columna sobre
gel de silice para proporcionar una mezcla de (1RS,2SR,6SR, 7SR)-5-benciloxi—
7-hidroximetil-4—(2,4,6-trimetilfenil)-10-oxatriciclo[5,2,1,0*°|deca—4,8-dien—3—
ona y (1RS,2SR,6RS, 7SR)-5-benciloxi—1-hidroximetil-4—(2,4,6—trimetilfenil)—10-

oxatriciclo[5,2,1,0%®]deca—4,8—dien—3—ona.
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Etapa 2: Preparacion de [(TRS,2RS,6RS,7SR)-3-benciloxi-5—oxo—4—(2,4,6—
trimetilfenit)—10—oxatriciclo[5,2,1 ,02'6]deca—4,8—dien—1 —iljmetil éster de acido terc—
butil carbamico y [(1RS,2SR,6RS, 7SR)-5-benciloxi—-3—oxo—4—(2,4,6—

trimetilfenil)—10—oxatriciclo[5,2,1 ,02'6]deca—4,8—dien—1—il]metil éster de acido terc—

% o ~ s s
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Se adiciona hidruro de sodio (60 mg, 1,97 mmol) a una mezcla enfriada
(0°C) de (71RS,2SR,6SR, 7SR)-5-benciloxi-7-hidroximetil-4—(2,4,6—trimetilfenil)—
10~-oxatriciclo[5,2,1,0>%|deca—4,8—-dien-3—-ona y  (1RS,2SR,6RS,7SR)-5—
benciloxi—1-hidroximetil-4—(2,4,6-trimetilfenil)-10-oxatriciclo[5,2,1 ,Oz's]deca—4,8—
dien—3-ona (265 mg, 0,66 mmol) en tetrahidrofurano (10 ml). La mezcla se agita
durante unos pocos minutos y luego se adiciona isocianato de ferc—butilo (0,15
mi, 1,32 mmol). La reaccién se deja entibiar hasta temperatura ambiente y se
agita durante 17 horas. La mezcla se particiona entre agua y acetato de etilo, y
las soluciones organicas se combinan, se secan sobre sulfato de magnesio
anhidro, se filtran y el filtrado se evapora. El residuo se purifica mediante
cromatografia en columna sobre gel de silice para proporcionar una mezcla de
[(1RS,2RS, 6RS, 7SR)-3-benciloxi-5—ox0—4—(2,4,6—-trimetilfenil)—10—oxatriciclo—

[5.2,1,0*°|deca—4,8—dien—1-illmetil éster de acido ferc-butil carbamico y



115

[(1RS, 2SR, 6RS, 7SR)-5-benciloxi—-3-oxo0—4—(2,4,6—trimetilfenil)-1 0-oxatriciclo—

(56,21 ,Oz'e]deca—4,8—dien—1—il]metil éster de acido terc-butil carbamico.

Etapa 3: Preparacion de [(TRS,2SR,6RS, 7SR)-3,5-dioxo—4—(2,4,6—trimetilfenil)—

10—~oxatriciclo[5,2,1,0%f]dec—8—en~1-iljmetil &ster de acido terc-butil carbamico.

0 N~ o~ -
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Una suspension de una mezcla de [(TRS,2RS,6RS,7SR)-3-benciloxi—5—
oxo—4—(2,4,6-trimetilfenil)-10—oxatriciclo—[5,2,1 ,02'6]deca—4,8-dien—1 —iljmetil
éster y [(1RS,2SR,6RS,7SR)-5-benciloxi—-3—ox0—4—(2,4,6-trimetilfenil)—10—
oxatriciclo—[5,2,1,0%°%]deca—4,8—dien—1-iljmetil &ster de acido terc-butil carbamico
(147 mg, 0,29 mmol) en metanol (20 ml) se hidrogena a 3 bar sobre paladio sobre
carbén 5% durante 5 horas. El catalizador se remueve mediante filtracion y el
filtrado se concentra bajo presion reducida para  proporcionar
[(TRS,2SR,6RS, 7SR)-3,5-diox0—4—(2,4,6—trimetilfenil)—10—

oxatriciclo[5,2,1 ,0%®]dec—8-en—1—illmetil &ster acido terc—butil carbamico.

'H RMN (400 MHz, CDCl:) 54 6,83 (2H, s), 5,02 (1H, 8), 4,72 (1H, d), 4,65 (1H, d),
4,12 (1H, d), 2,83 (1H, dj, 2,70 (1H, d), 2,23 (3H, s), 2,07 (3H, s), 2,06 (3H, s),
1,86 - 1,80 (2H, m), 1,57 - 1,45 (2H, m), 1,29 (9H, s).
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Eiemplo 24
Preparacion de (1RS,2SR.6RS,7SR)—4—(4—-bromo—2—etilfenil)—10—oxatriciclo—

15.2.1.0>%|decan—3,5—diona.

\ / Br

(AcO),Pb

Se adiciona cloroformo seco (30 ml) a una mezcla de tetraacetato de plomo
(8,52 g, 19,3 mmol) y diacetato merctrico (0,28 g, 0,875 mmol) bajo una
atmoésfera de nitrégeno, y la mezcla de reaccion se agita y se calienta hasta 40°C.
Se adiciona acido 4-bromo—2—<tilfenilborénico (4,0 g, 17,5 mmol) en una porcion
y la mezcla se agita a 40°C durante 4 horas. La mezcla de reaccion se enfria
hasta 0°C, y se adiciona carbonato de potasio (2,66 g, 19,3 mmol) a modo de
porcién. La mezcla se agita durante 5 minutos, luego se filtra a través de un
pequeio tapén de tierra diatomea, lavando con cloroformo. El filtrado se
concentra bajo presiéon reducida para proporcionar triacetato de 4-bromo-2-

etilfenilplomo.
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Etapa 2. Preparacion de (7RS,2SR,6RS,7SR)—4—(4—bromo-2-etilfenil)—10-

oxatriciclo—[5,2,1 ,02'6]decan—3,5—diona.

Br

Se adicionan 4-dimetilaminopiridina (3,67 g, 30,0 mmol) y tolueno (10 ml) a
una solucién de (1RS,28R,6RS,7SR)—10—oxatriciclo[5,2,1,02'6]decan—3,5—diona
(1,0 g, 6,0 mmol) en cloroformo (40 ml) y la mezcla de reaccion se calienta hasta
80°C. Se adiciona triacetato de 4—bromo—2-etilfenilplomo (5,13 g, 9,04 mmol) a
modo de porciéon durante 20 minutos, y una vez que se completa la adicién la
mezcla de reacciéon se agita a 80°C durante 4 horas adicionales. La mezcia se
enfria hasta temperatura ambiente, se adiciona acido clorhidrico acuoso 2 M (40
ml), y la mezcla se agita enérgicamente durante 15 minutos, luego se filtra a
través de un pequefo tapén de tierra diatomea, lavando con 40 ml de
diclorometano. La fase organica se separa, y la fase acuosa se extrae con
diclorometano (2 x 20 ml). Las soluciones organicas se combinan, se secan sobre
sulfato de magnesio anhidro, se filtran y el filtrado se concentra bajo presién
reducida. El residuo se purifica mediante cromatografia en columna sobre gel de
silice para proporcionar (7RS,2SR,6RS,7SR)—4—(4—bromo-2—etilfenil)-10-

oxatriciclo—[5,2,1,0%%]decan~3,5—diona.

"H RMN (400 MHz, CDCL,) 34 7,39 (1H, dd), 7,27-7,33 (1H, m), 6,97 (1H, dd),
4,68 (2H, m), 2,74 (2H, br. s), 2,43 (2H, q), 1,78-1,87 (2H, m), 1,56 (2H, m), 1,11
(3H, 1).

3L3
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Los compuestos adicionales en la Tabla T1 a continuacion se prepararon a
través de métodos similares utilizando materiales de partida apropiados. Deberia
notarse que ciertos compuestos de la invencién existen como una mezcla de
isomeros indicada precedentemente, bajo las condiciones utilizadas para obtener
los datos de '"H RMN. Cuando ello haya ocurrido, los datos de caracterizacién se
informan para todos los isémeros presentes a temperatura ambiente en el
solvente especificado. A menos que se afirme de otro modo, los espectros de
RMN de protones se registraron a temperatura ambiente. Los compuestos
caracterizados mediante HPLC-MS se analizaron utilizando uno de los dos

métodos descriptos a continuacion.

Método A

Los compuestos caracterizados mediante HPLC-MS se analizaron utilizando
un inyector Waters 2777 con una HPLC con microbomba 1525 equipada con una
columna Waters Atlantis dC18 IS (longitud de columna 20 mm, didmetro interno
de columna 3 mm, tamaro de particula 3 micrones), arreglo de fotodiodos Waters
2996, Waters 2420 ELSD y Micromass ZQ2000. El analisis se llevé a cabo
utilizando un tiempo de ejecuciéon de tres minutos, de acuerdo con la siguiente

tabla de gradientes:

Tiempo Solvente A | Solvente B | Flujo (m!/ mn)

(mins) (%) (%)

0,00 95,0 5 1,300
2,50 0,0 100 1,300
2,80 0,00 100 1,300

2,90 95,0 5 1,300

3y
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Solrvente A: H-O con TFA 0,05%
Solvente B: CH-CN con TFA 0,05%

Método B

Los compuestos caracterizados mediante HPLC-MS se analizaron utilizando
una HPLC Waters 2795 equipada con una columnha Waters Atlantis dC18
(longitud de columna 20 mm, didametro interno de columna 3 mm, tamano de
particula 3 micrones, temperatura 40°C), arreglo de fotodiodos Waters y
Micromass ZQ2000. El analisis se llevo a cabo utilizando un tiempo de ejecucion

de tres minutos, de acuerdo con la siguiente tabla de gradientes:

Tiemp

Solvente A | Solvente B | Flujo (ml/
o

(%) (%) mn)
(mins)
0,00 90,0 10,0 2,00
0,25 90,0 100 2,00
2,00 10,0 90,0 2,00
2,50 10,0 90,0 2,00
2,60 90,0 10,0 2,00
3,0 90,0 10,0 2,00

Solvente A: H.O conteniendo HCOOH 0,1%
Solvente B: CH-CN conteniendo HCOOH 0,1%

223
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Los valores caracteristicos obtenidos para cada compuesto fueron el tiempo
de retencién (tr, registrado en minutos) y el ibn molecular (normalmente el cation

MH"), seglin se enumera en la Tabla T1.

Tabla T1

Numero de | Estructura 'H RMN (a menos que se

Compuesto establezca CDCI;) u otros datos
fisicos
o 6,88 — 6,87 (2H, m), 4,55 — 4,54
(2H, m), 2,62 (2H, s), 2,36 - 2,27

™ (H, m), 1,69 - 1,67 (2H, m), 1,40 -
1,39 (2H, m), 1,03 (6H, q).
on 6,88 (2H, m), 4,58 (2H, s), 2,65
(2H, m), 2,38 - 2,32 (2H, m), 2,26

T2

(3H, s), 2,02 (3H, s), 1,76 — 1,71
(2H, m), 1,45 (2H, m), 1,04 (3H, q).

51 6,86 (1H, s), 6,25 (1H, s), 4,68 —
4,67 (2H, m), 2,74 (2H, s), 2,24

<‘%\j\/<)/ (3H. s), 2,10 (3H, s), 2,08 (3H, s),
T3 7% 1,83 -1,80 (2H, m), 1,58 — 1,54 (2H,

m).

SH 6,94 (2H, s), 6,44 (2H, s), 5,04
(2H, s), 2,81-2,73 (2H, m), 2,41 —
2,35 (4H, m), 2,30 (3H, s), 1,10 —
1,02 (6H, m).

T4
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Namero de

Compuesto

Estructura

'H RMN (a menos que se
establezca CDCl;) u otros datos

fisicos

15

S 6,94 (1H, s), 6,93 (1H, s), 4,64 —
4,63 (2H, m), 2,73 (2H, s), 2,59
2H, q), 2,41 — 2,31 (4H, m), 1,77
(2H, m), 1,48 (2H, m), 1,22 (3H, 1),
1,06 (6H, m).

T6

54 6,98 (1H, s), 6,97 (1H, s), 2,64 -
2,59 (2H, brs), 2,25 (3H, s), 2,03
(6H, s), 1,66 (4H, s), 1,50 (6H br s).

T7

81 6,95 (1H, s), 6,47 (1H, br s), 3,00
(1H, d), 2,68 — 2,66 (1H, m), 2,44 —
2,31 (TH, m), 1,77 = 1,71 (4H, m),
1,58 (3H, s), 1,55 (3H, s), 1,08 (6H,
q).

T8

&1 6,95 (s), 4,69 (d), 4,64 (d), 3,05
(d), 2,91 (d), 2,81 (d), 2,59 (d), 2,44
~ 2,32 (m), 2,31 (s), 2,00 — 1,93
(m), 1,67 = 1,62 (m), 1,61 (s), 1,58
(s), 1,10 = 1,05 (m).

T9

84 6,92 (2H, s), 6,47 (1H, s), 6,32
(0,5H, s), 6,28 (0,5H, s), 5,14
(0,5H, s), 4,97 (0,5H, br s), 3,06
(0,5H, br s), 2,86 (0,5H, s), 2,80
(0,5H br s), 2,50 (0;5H, br s), 2,28

>
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Numero de

Compuesto

Estructura

'H RMN (a menos que se
establezca CDCI;) u otros datos

fisicos

(3H, s), 2,12 (BH, s), 1,70 (3H, br

s).

T10

81 6,95 (2H, s), 4,75 (2H, br), 3,40
(2H, br), 2,45 (2H, g), 2,35 (2H, q),
2,30 (3H, s), 1,80 (4H, m), 1,15
(3H, 1), 1,05 (3H, 1).

T11

81 6,70 (2H, s), 6,24 (1H, s), 4,79
(1H, s), 4,73 (1H, s), 2,67 (1H, br
s), 2,56 (1H, d), 2,17 - 2,08 (7H, m),
0,87 - 0,77 (6H, m), 0,00 (9H, s).

T12

51 6,94 (2H, s), 6,66 (0,5H, s), 6,62
(0,5H, s), 5,14 - 5,02 (2H, m), 3,42
(1H, s), 3,10 (0,5H, s), 3,00 (0,5H,
s), 2,86 (0,5H, s), 2,77 (0,5 H, s),
2,38 - 2,31 (7H, m), 1,10 - 1,01 (6H,

m).

T13

51 6,95 (2H, s), 6,60 (1H, s), 6,53 -
6,51 (1H, m), 5,07 (1H, s), 4,14 -
4,00 (2H, m), 3,10 - 2,90 (br m,
2H), 2,42 - 2,28 (7H, m), 1,11 - 1,04
(6H, m).

T14

&4 6,88 (2H, ), 4,57 (1H, d), 3,86
(1H, d), 2,73 (1H, d), 3,23 (1H, s),
2,35 - 2,27 (7TH, m), 1,86 - 1,53 (4H,

328
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NUmero de

Compuesto

Estructura

'H RMN (a menos que se
establezca CDCl:;) u otros datos

fisicos

m), 1,06 - 1,00 (6H, m).

T15

51 6,94 (1H, s), 6,93 (1H, s), 4,86
(1H, s), 4,79 (1H, d), 4,76 (1H, s),
3,50 (1H, d), 2,96 (1H, s), 2,78 (1H,
s), 2,50 - 2,25 (9H, m), 1,24 - 1,18
(3H, m), 1,09 - 1,02 (6H, m).

T16

&1 6,92 (2H, s), 5,00 (1H, d), 4,96
(1H, s), 4,93 (1H, s), 4,37 - 4,32
(2H, m), 3,78 (1H, d), 2,96 (1H, s),
2,61 (1H, s), 2,34 - 2,30 (7H, m),
1,39 - 1,35 (3H, m), 1,07 - 1,00 (6H,

m).

T17

Sn 8,40 (1H, s), 6,93 (1H, s), 6,92
(1H, s), 4,78 (1H, d), 4,01 (1H, d),
3,75 (1H, d), 3,52 (3H, s), 3,11 (1H,
d), 2,81 (1H, d), 2,44 - 2,31 (4H,
m), 2,30 (3H, s), 2,00 - 1,93 (2H,
m), 1,75 - 1,70 (2H, m), 1,09 - 1,05
(6H, m).

S 6,88 (1H, s), 6,87 (1H, s), 4,66
(1H, d), 3,94 (1H, d), 3,77 (1H, d),
3,65 - 3,52 (2H, m), 2,88 (1H, s),
2,30 (1H, d), 2,39 - 2,26 ((7H, m),
1,94 - 1,90 (2H, m), 1,65 - 1,60 (4H,

319
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Numero de

Compuesto

Estructura

'H RMN (a menos que se
estahlezca CDCI;) u otros datos

fisicos

m), 1,20 (3H, t), 1,05 - 1,00 (6H,

m).

T19

&4 6,92 (1H, s), 6,91 (1H, s), 4,75
(2H, s), 4,69 (1H, s), 4,04 - 3,96
(2H, m), 3,64 - 3,61 (2H, m), 2,94
(1H, brs), 2,81 (1H, d), 2,42 - 2,20
(4H, m), 2,30 (3H, 's), 2,00 - 1,86
(2H, m), 1,69 - 1,54 (2H, m), 1,22 -
1,19 (3H, m), 1,08 - 1,04 (8H, m).

T20

& 7,29 - 7,26 (2H, m), 7,05 (2H, d),
6,85 (1H, s), 6,84 (1H, s), 6,39 (1H,
dj, 5,32 (1H, s), 5,02 (1H, d), 2,79 -
2,75 (2H, m), 2,33 (3H, s), 3,23
(3H, s), 2,07 (3H, s), 2,04 (3H, s).

T21

51 6,87 (2H, s), 5,44 (1H, v. br s),
4,71 - 4,64 (2H, m), 4,26 - 4,23 (1H,
m), 3,11 - 3,06 (2H, m), 2,90 (1H,
br s), 2,81 (1H, d), 2,38 - 2,27 (4H,
m), 2,25 (3H, s), 1,93 - 1,82 (2H,
m), 1,66 - 1,52 (2H, m), 1,50 - 1,43
(2H, m), 1,01 (6H, t), 0,87 (3H, 1).

T22

Sw 7,21 (1H, d), 6,93 (1H, dd), 6,84
(2H, s), 6,30 (1H, s), 5,24 (1H, s),
5,04 (1H, s), 2,82 - 2,81 (1H, m),

330
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Numero de

Compuesto

Estructura

'H RMN (a menos que se
establezca CDCI;) u otros datos

fisicos

2,78 - 2,77 (1H, m), 2,28 (3H, s con
leve division) 2,22 (3H, s), 2,07 (3H,
s), 2,04 (3H, s).

T23

Sn 7,33 (2H, d), 6,86 - 6,81 (4H, m),
6,35 (1H, s), 5,32 (1H, s), 5,04 (1H,
s), 3,80 (3H, s), 2,83 - 2,82 (1H, m),
2,77 (1H, br s), 2,24 (3H, s), 2,07
(3H, s), 2,05 (3H, s).

T24

81 7,35 - 7,32 (2H, m), 6,86 (1H, s),
6,85 (1H, s), 6,82 - 6,77 (2H, m),
6,37 (1H, d), 5,31 (1H, s), 5,03 (1H,
d), 2,82 - 2,78 (2H, m), 2,25 (3H, s),
2,07 (3H, s), 2,05 (3H, s).

125

o1 7,25 - 7,17 (4H, m), 6,86 (1H, s),
6,84 (1H, s), 4,73 (1H, d), 4,68 (1H,
dj, 3,61 - 3,56 (1H, m), 2,90 (1H,
d), 2,80 (1H, d), 2,35 - 2,20 (4H,
m), 2,24 (3H, s), 2,07 (3H, s), 2,02
(3H, s), 1,92 (1H, dd).

o1 7,38 - 7,36 (2H, m), 7,22 - 7,20
(2H, m), 6,86 (2H, s), 6,58 (1H, d),
5,38 (1H, d), 5,11 (1H, s), 2,90 (1H,
m), 2,84 (1H, m), 2,47 (3H, s), 2,24
(3H, s), 2,08 (6H, s).

33|
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Namero de | Estructura 'H RMN (a menos que se
Compuesto establezca CDCI;) u otros datos
fisicos |

51 6,92 (2H, s), 4,62 (1H, d), 4,29 -

4,27 (1H, m), 4,10 - 4,03 (2H, m),
) H/Y 3,93 - 3,90 (1H, m), 2,84 (1H, d),
~ =

N=N kL o .

T27 0SS 2,77 (1H, d), 2,38 - 2,29 (4H, m),

W0 2,30 (3H, s), 1,96 - 1,88 (2H, m),

1,59 - 1,51 (2H, m), 1,07 - 1,03 (6H,

m).

S1 7,39 (2H, dd), 7,11 (2H, t), 6,86
(1H, s), 6,85 (1H, s), 4,73 (1H, d),
4,68 (1H, d), 3,63 - 3,58 (1H, m),
2,04 (1H, d), 2,75 (1H, d), 2,28 -
2,30 (1H, m), 2,25 (3H, s), 2,08
(3H, s), 2,03 (3H, s); 1,92 (1H, dd).

128

Sn 6,82 (2H, 5), 4,54 (1H, d), 3,85
(1H, d), 3,67 (1H, d), 3,30 (3H, s),
H~ =

No H ?\\(Y 2,90 (1H, d), 2,78 (1H, d), 2,20 (3H,
B e

% s), 2,03 (3H, s), 1,99 (3H, s), 1,63
(1H, dd), 1,87 - 1,81 (1H, m), 1,70 -
1,63 (1Hm), 1,58 - 1,54 (1H, m).

o 6,87 (1H, s), 6,86 (1H, s), 4,87 -

o 0 Y 4,81 (1H, m), 4,67 - 4,65 (1H, m),
H
T30 KT 4,08 - 3,93 (2H, m), 3,66 - 3,58 (2H,

m), 2,89 - 2,84 (1H, m), 2,76 - 2,73
(1H, m), 2,25 (3H, s), 2,09 (3H, s),
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Namero de | Estructura 'H RMN (a menos que se
Compuesto establezca CDCl:;) u otros datos
fisicos

2,06 (3H, s), 1,95 - 1,84 (2H, m),
1,71 - 1,59 (2H, m), 1,26 - 1,17 (3H,

m).

81 6,88 (1H, s), 6,87 (1H, s), 4,67
(1H, t), 3,97 (1H, d), 3,81 (1H, d),

~, :—\ \f\|/ 3,70 - 3,62 (1H, m), 3,60 - 3,54 (1H,
T31 SO m), 2,87 - 2,82 (2H, m), 2,25 (3H,
LA s), 2,10 (3H, s), 2,06 (3H, s), 1,99 -
1,94 (2H, m), 1,69 - 1,64 (2H, m),
1,23 (3H, 1). |

o1 7,20 - 7,18 (2H, m), 7,12 - 7,10
(2H, m), 6,88 (1H, s), 6,85 (1H, s),
4,71 (2H, 1), 3,55 - 3,50 (1H, m),
2,77 (1H, d), 2,73 (1H, d), 2,48 (3H,
s), 2,32 - 2,25 (1H, m), 2,23 (3H, s),
2,07 (3H, s), 2,01 (3H, s), 1,72 (1H,
dd).

T32

54 6,93 (2H, s), 6,38 (2H, s), 6,36
(1H, d), 5,13 (1H, d), 5,01 (1H, s),
313 (1H, d), 2,96 (1H, d), 2,29
(12H, s), 2,11 (3H, s), 2,09 (3H, s).

T33

Sw 2,82 (2H, s), 6,19 (2H, s), 2,51 |
(2H, br s), 2,22 (3H, s), 2,05 (3H,
s), 2,04 (3H, s), 1,57 (6H, s).
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Numero de

Compuesto

Estructura

'H RMN (@ menos que se
establezca CDCIl;) u otros datos

fisicos

54 6,88 (1H, s), 6,87 (1H, s), 4,73 -
4,69 (2H, m), 4,29 (1H, d), 3,14 -
3,00 (2H, m), 2,93 (1H, d), 2,85
(1H, d), 2,25 (3H, s), 2,09 (3H, s),
2,06 (3H, s), 1,97 - 1,86 (2H, m),
1,71- 1,59 (2H, m), 1,54 - 1,47 (2H,
m), 0,91 (3H, t).

54 6,83 (2H, s), 5,02 (1H, s), 4,72
(1H, d), 4,85 (1H, d), 4,12 (1H, d),
2,82 (1H, d), 2,70 (1H, dj, 2,23 (3H,

T36

s), 2,07 (3H, s), 2,06 (3H, s), 1,86 -

1,80 (2H, m), 1,57 - 1,45 (2H, m),

1,29 (9H, s).

LC-MS (Método A) ES": MH" = 313;
T37

tr=1,07 mins

LC-MS (Método A) ES™ MH"* = 313;
T38

tr = 1,07 mins

LC-MS (Método A) ES": MH" = 327;
T39

tr = 1,23 mins

LC-MS (Método A) ES*: MH* = 311;
T40 tr = 1,34 mins

3
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Nimero de

Compuesto

Estructura

'H RMN (@ menos que se
establezca CDCI;) u otros datos

fisicos

T41

LC-MS (Método A) ES™: MH" = 343;

tr=1,35 mins

T42

LC-MS (Método A) ES*: MH* = 353;

tr=1,79 mins

T43

LC-MS (Método A) ES™: MH" = 371;

tr=1,50 mins

T44

LC-MS (Método A) ES*: MH* = 297;

tr=1,25 mins

T45

51 6,36 (2H, s), 4,61 - 4,58 (2H, m),
4,43 (1H, d), 4,07 (1H, d), 3,95 (1H,
dj, 2,98 - 2,85 (2H, m), 2,24 (3H, s),
2,08 (3H, s), 2,06 (3H, s), 1,91 -
1,87 (2H, m), 1,76 - 1,70 (1H, m),
1,65 - 1,59 (1H, m).

T46

Hw NN T

&4 6,93 (2H, ), 4,75 (1H, d), 4,72
(1H, s), 4,38 (1H, dd), 3,93 (1H, d),
3,68 (1H, dy, 2,90 (1H, d), 2,38 -
2,31 (7H, m), 1,08 - 1,01 (6H, m).

T47

S 6,82 (2H, s), 4,50 - 4,45 (2H, m),
3,36 - 3,34 (1H, m), 3,26 - 3,24 (4H,
m), 2,92 (1H, d), 2,47 (1H, d), 2,41
- 2,36 (1H, m), 2,23 (3H, s), 2,02

335
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Nimero de

Compuesto

Estructura

'H RMN (a menos que se
establezca CDCI;) u otros datos

fisicos

(6H, s), 1,95 - 1,88 (1H, m), 1,00
(1H, dd).

T48

H ~ e
., \
.H 0

Hw NN

on 6,84 — 6,83 (2H, m), 4,47 (1H,
dj, 2,63 (1H, d), 2,41 (1H, d), 2,23
(3H, s), 2,04 (3H, s), 2,01 (3H, s),
1,86 — 1,83 (1H, m), 1,55 — 1,46
(3H, m), 1,48 (3H, s).

T49

54 6,85 (2H, s), 4,55 (1H, d), 3,84
(1H, d), 3,75 (1H, d), 2,76 — 2,70
(2H, m), 2,23 (3H, s), 2,03 (6H, s).

T50

5 6,83 — 6,82 (2H, m), 4,48 — 4,45
(2H, m), 3,35 — 3,34 (1H, m), 3,26 —
3,24 (1H, m), 2,93 (1H, d), 2,48
(1H, dj, 2,23 (3H, s), 2,02 (6H, s),
2,42 - 2,36 (1H, m), 1,94 — 1,88
(1H, m), 1,01 (1H, dd).

151

n 6,85 (2H, s), 4,55 (1H, d), 4,03
(1H, g), 2,76 (1H, d), 2,72 (1H, d),
2,23 (3H, s), 2,04 (3H, s), 2,03 (3H,
s), 1,84 — 1,70 (2H, m), 1,58 - 1,41
(2H, m), 1,24 (3H, d).

152

Sn 6,82 (1H, s), 6,81 (1H, s), 4,42
(1H, d), 2,53 — 2,48 (2H, m), 2,22
(3H, s), 2,00 (3H, s), 1,98 (3H, s),

336
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Namero de

Compuesto

Estructura

'H RMN (a menos que se
establezca CDCI;) u otros datos

fisicos

1,93 - 1,86 (1H, m), 1,77 — 1,70
(2H, m), 1,54 — 1,41 (3H, m), 1,03
(3H, 1).

&1 6,83 (2H, ), 4,49 (1H, d), 3,00 -
2,92 (2H, m), 2,62 — 2,58 (2H, m),
2,23 (3H, s), 2,14 (3H, s), 2,02 (3H,
s), 2,00 (3H, s), 2,00 — 1,85 (2H,
m), 1,52 — 1,47 (2H, m).

T54

on 6,84 (1H, s), 6,83 (1H, s), 4,45
(1H, d), 2,60 — 2,56 (2H, m), 2,23
(3H, s), 2,04 (3H, s), 2,00 (3H, s),
1,93 - 1,88 (1H, m), 1,80 — 1,76
(1H, m), 1,69 — 1,46 (4H, m), 1,35 —
1,26 (6H, m), 0,88 — 0,85 (3H, m).

T65

&1 6,86 (2H, m), 3,11 — 3,00 (4H,
m), 2,72 (1H, d), 2,25 (3H, s), 2,09
(3H, s), 2,05 (3H, s), 1,98 — 1,89
(1H, m), 1,79 — 1,56 (3H, m), 1,33 -
1,25 (6H, m)

156

o4 7,28 - 7,17 (5H, m), 6,89 (1H, s),
5,88 (1H, s), 4,72 (1H, d), 4,53 (1H,
s), 2,89 (1H, dd), 3,02 (1H, d), 2,96
(1H, d), 2,32 - 2,30 (1H, m), 2,27
(3H, s), 2,07 (6H, s), 1,90 - 1,85

33%
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Nimero de

Compuesto

Estructura

'H RMN (a menos que se
establezca CDCI;) u otros datos

fisicos

(1H, m).

157

54 7,26 — 7,23 (2H, m), 6,88 — 6,85
(4H, m), 4,74 (1H, d), 4,40 (1H, s),
3,79 (3H, s), 3,10 (1H, dd), 3,02
(1H, d), 2,96 (1H, d), 2,32 — 2,30
(1H, m), 2,27 (3H, s), 2,07 (6H, s),
1,90 - 1,85 (1H, m).

T58

LC-MS (Método A) ES™: MH" = 327;

tr=1,10 mins

T89

LC-MS (Método A) ES™: MH" = 369;

tr = 1,33 mins

T60

LC-MS (Método A) ES™: MH" = 365;

tr=1,77 mins

T61

LC-MS (Método A) ES™: MH" = 383;

tr = 1,36 mins

T62

& 6,86 (2H, ), 4,48 (1H, d), 3,68 —
3,48 (2H, m), 2,81 — 2,74 (1H, m),
2,67 (1H, d), 2,23 (3H, s), 2,07 (3H,
s), 2,04 (3H, s), 1,54 (3H, s), 1,27 —
1,26 (1H, m), 1,04 — 1,01 (2H, m).

163

LC-MS (Método A) ES*: MH* = 355;

tr=1,36 mins

33%
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Ndamero de

Compuesto

Estructura

'H RMN (a menos que se
establezca CDCI;) u otros datos

fisicos

T64

LC-MS (Método A) ES™: MH" = 343;

tr = 1,37 mins

T65

ds-MeOH &y 6,85 (2H, m), 4,51 (1H,
d), 4,37 (1H, d), 3,14 (1H, d), 2,84
(1H, d), 2,28 ~ 2,24 (1H, m), 2,24
(3H, s), 2,13 (1H, dd), 2,04 (3H, s),
2,03 (3H, s), 1,13 (3H, d), 1,11 —
1,06 (1H, m).

T66

o4 7,26 - 7,18 (4H, m), 6,85 (2H, s),
4,72 (1H, d), 4,40 (1H, s), 3,09 (1H,
ddj, 3,00 (1H, dj, 2,94 (1H, d), 2,44
(3H, s), 2,29 - 2,24 (1H, m), 2,24
(3H, s), 2,05 (6H, s), 1,88 - 1,82
(1H, m).

T67

o4 7,24 - 7,21 (1H, m), 6,94 - 6,93
(2H, m), 6,88 (2H, s), 4,75 (1H, d),
4,45 (1H, s), 3,52 (1H, dd), 3,05
(1H, d), 2,96 (1H, d), 2,35 - 2,29
(1H, m), 2,27 (3H, s), 2,08 (6H, s),
2,01- 1,95 (1H, m).

168

Mezcla de Isémero A:lsbmero B
aproximadamente 3:2

Isébmero A: oy 6,86 (1H, s), 6,85
(1H, s), 4,55 (1H, d), 4,63 (1H, d),

2%
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Numero de

Compuesto

Estructura

'H RMN (a menos que se

establezca CDCI;) u otros datos

fisicos

Isémero A

3,50 - 3,42 (3H, m), 3,36 - 3,33 (1H,
m), 3,02 (1H, d), 2,49 - 2,43 (2H,
m), 2,25 (3H, s), 2,05 (6H, s), 2,01 -
1,94 (1H, m), 1,19 (3H, t), 1,06 (1H,
dd).

T69

on 6,85 (2H, s), 4,69 (2H, s), 4,56 -
4,54 (2H, m), 3,76 - 3,55 (5H, m),
3,12 (1H, d), 2,83 (1H, d), 2,55 -
2,45 (1H, m), 2,24 (3H, s), 2,04
(3H, s), 1,24 - 1,15 (4H, m).

T70

81 7,34 - 7,31 (2H, m), 7,00 (2H, 1),
6,85 (2H, s), 4,73 (1H, d), 4,39 (1H,
s), 3,13 (1H, dd), 3,01 (1H, d), 2,95
(1H, d), 2,30 - 2,27 (1H, m), 2,24
(3H, s), 2,05 (6H, s), 1,87 - 1,81
(1H, m).

T71

&4 7,21 (2H, d), 7,11 (2H, d), 6,88
(2H, s), 4,74 (1H, d), 4,42 (1H, s),
3,09 (1H, dd), 3,02 (1H, d), 2,96
(1H, d), 2,32 (3H, s}, 2,29 - 2,24
(1H, m), 2,27 (3H, s), 2,08 (6H, s),
1,91 - 1,85 (1H, m).

20
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Numero de

Compuesto

Estructura

'H RMN (a menos que se
establezca CDCI;) u otros datos

fisicos

T72

81 7,25 - 7,18 (4H, m), 6,86 (1H, s),
6,84 (1H, s), 4,73 (1H, d), 4,68 (1H,
d), 3,61 - 3,56 (1H, m), 2,90 (1H,
dj, 2,80 (1H, d), 2,35 (3H, s), 2,32 -
2,28 (1H, m), 2,24 (3H, s), 2,07
(3H, s), 2,02 (3H, s), 1,92 (1H, dd).

T73

84 7,29 - 7,27 (3H, m), 7,22 - 7,19
(2H, m), 6,89 (1H, s), 6,88 (1H, s),
4,85 (1H, dj, 4,61 (1H, sj, 3,01 (1H,
dd), 2,26 (3H, s), 2,19 (1H, dd),
2,10 (3H, s), 2,09 (3H, s), 2,00 -
1,96 (1H, m).

T74

81 6,90 (1H, s), 6,88 (1H, s), 6,86 -
6,82 (2H, m), 4,82 - 4,77 (2H, m),
3,12 - 2,05 (2H, m), 2,28 - 2,86 (1H,
m), 2,41 - 2,39 (1H, m), 2,26 (3H,
s), 2,23 (3H, s), 2,11 (6H, s), 2,08
(3H, s), 2,01 - 1,97 (1H, m).

T75

o4 7,79 - 7,76 (1H, m), 7,59 - 7,56
(1H, m), 7,28 - 7,20 (2H, m), 6,90
(1H, s), 6,89 (1H, s), 4,88 - 4,86
(1H, m), 4,67 (1H, s), 3,47 - 3,42
(1H, m), 3,14 - 3,00 (2H, m), 2,26
(3H, s), 2,25 - 2,21 (1H, m), 2,11
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Numero de

Compuesto

Estructura

'H RMN (a menos que se

establezca CDCI;) u otros datos

fisicos

(3H, s), 2,09 (3H, s), 1,88 - 1,84
(1H, m).

T76

& 7,39 - 7,35 (1H, m), 7,19 - 7,16
(1H, m), 6,93 - 6,83 (4H, m), 4,82
(1H, brs), 4,62 (1H, s), 3,48 (3H, s),
3,54 (1H, dd), 3,13 - 3,02 (2H,
brm), 2,26 (3H, s), 2,17 - 2,13 (1H,
m), 2,10 (3H, s), 2,09 (3H, s), 1,90 -
1,84 (1H, m).

T77

84 7,42 (1H, d), 7,21 - 7,12 (3H, m),
6,88 (1H, s), 6,87 (1H, s), 4,82 (1H,
s), 4,82 (1H, d), 4,68 (1H, s), 3,51
(1H, dd), 2,47 (3H, s), 2,25 (3H, s),
2,23 - 2,20 (1H, m), 2,10 (3H, s),
2,08 (3H, s), 1,85 - 1,81 (1H, m).

T78

on 7,73 - 7,70 (2H, m), 7,59 (1H, d),
7,52 -7,50 (1H, m), 7,31 - 7,28 (1H,
m), 6,89 (1H, s), 6,83 (1H, s), 4,86
(1H, br S), 4,64 (1H, s), 3,42 (1H,
br S), 3,13 - 3,05 (2H, m), 2,26 (3H,
s), 2,66 - 2,24 (1H, m), 2,11 (3H, s),
2,08 (3H, s), 1,92 - 1,88 (1H, m).

T79

on 7,42 - 7,39 (1H, m), 7,18 - 7,11
(3H, m), 6,91 (1H, s), 6,90 (1H, s),

3L
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Numero de

Compuesto

Estructura

'H RMN (a menos que se
establezca CDCI;) u otros datos

fisicos

4,87 - 4,85 (1H, m), 4,74 (1H, s),
3,24 - 3,22 (1H, m), 3,13 - 3,07 (2H,
m), 2,36 (3H, s),2,34 (3H, s), 2,24 -
2,22 (1H, m), 2,19 (3H, s), 2,09
(3H, s), 1,88 - 1,86 (1H, m).

T&0

81 7,79 - 7,73 (2H, m), 7,56 (1H, 1),
7,35 (1H, t), 6,90 (1H, s), 6,89 (1H,
s), 4,87 (1H, br s), 471 (1H, s),
3,47 (1H, br. s), 3,13 - 3,06 (2H, m),
2,42 - 2,30 (1H, m), 2,26 (3H, s),
2,11 (3H, s), 2,09 (3H, s), 1,98 -
1,97 (1H, m).

T81

3 7,45 - 7,43 (1H, m), 7,18 - 7,16
(1H, m), 7,11 - 7,08 (1H, m), 7,02 -
6,98 (1H, m), 6,89 (1H, s), 6,88
(1H, s), 4,85 (1H, d), 4,65 (1H, s),
3,44 (1H, br. s), 3,15 - 3,00 (2H, br.
s), 2,26 (3H, s), 2,22 - 2,17 (1H, m),
2,10 (3H, s), 2,09 (3H, s), 1,92 -
1,88 (1H, s).

T82

oy 7,47 - 7,96 (2H, m), 7,14 - 7,11
(2H, m), 6,90 (2H, s), 4,88 (1H, s),
4,57 (1H, s), 3,21 (1H, s), 2,94 -
2,74 (2H, br. s), 2,62, (3H, s), 2,26

393
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Numero d=

Compuesto

Estructura

'H RMN (a menos que se
establezca CDCI;) u otros datos

fisicos

(3H, s), 2,25 - 2,23 (1H, m), 2,11
(3H, s), 2,10 (3H, s), 2,01 - 1,93
(1H, m).

&4 7,75 - 7,66 (1H, m), 7,25 - 7,21
(1H, m), 7,06 - 7,02 (2H, m), 6,88
(1H, s), 6,87 (1H, s), 4,83 (1H, br.
s), 4,59 (1H, s), 3,00 - 2,98 (1H, m),
2,83 - 2,70 (2H, br. s), 2,25 (3H, s),
2,20 - 2,16 (1H, m), 2,09 (3H, s),
2,08 (3H, s), 1,92 - 1,89 (1H, m).

T84

64 7,79 - 7,77 (1H, m), 7,21 - 7,18
(1H, m), 6,89 - 6,86 (3H, m), 6,76 -
6,74 (1H, m), 4,83 (1H, d), 4,62
(1H, s), 3,80 (3H, s), 2,99 (1H, dd),
2,80 - 2,70 (2H, br. s), 2,26 (3H, s),
2,18 (1H, dd), 2,10 (3H, s), 2,09
(3H, s), 1,97 - 1,95 (1H, m).

T85

o 7,54 - 7,46 (3H, m), 7,41 - 7,38
(1H, m), 6,87 (1H, s), 6,88 (1H, s),
4,85 (1H, d), 4,60 (1H, s), 3,06 (1H,
dd), 2,25 (3H, s), 2,21 (1H, dd),
2,10 (3H, s), 2,08 (3H, s), 1,93 -
1,90 (1H, m).

U
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Numero de

Compuesto

Estructura

'H RMN (a menos que se
establezca CDCI) u otros datos

fisicos

T86

84 7,19 - 7,08 (3H, m), 7,03 - 7,07
(1H, m), 6,89 (1H, s), 6,88 (1H, s),
4,84 (1H, d), 4,60 (1H, s), 2,98 (1H,
dd), 2,33 (3H, s), 2,26 (3H, s), 2,17
(1H, dd), 2,10 (3H, s), 2,08 (3H, s),
1,97 - 1,95 (1H, br. m).

T87

54 8,09 - 8,07 (1H, m), 7,68 - 7,67
(2H, m), 7,46 (1H, 1), 6,89 (1H, s),
6,88 (1H, s), 4,89 (1H, d), 4,62 (1H,
s), 3,13 (1H, dd), 2,28 - 2,24 (1H,
m), 2,25 (3H, s), 2,10 (3H, s), 2,08
(3H, s), 1,95 - 1,95 (1H, m).

T88

S 7,85 - 7,86 (1H, m), 7,79 (1H, d),
7,55 - 7,53 (1H, m), 7,39 (1H, 1),
6,58 (1H, s), 6,87 (1H, s), 4,87 (1H,
dj, 4,61 (1H, s), 3,09 (1H, dd), 2,60
(3H, 8), 2,25 (3H, s), 2,23 - 2,20
(1H, m), 2,10 (3H, ),2,08 (3H, s),
1,96 - 1,94 (1H, m).

T89

84 7,62 - 7,60 (1H, m), 7,56 - 7,50
(2H, m), 7,39 (1H, t), 6,90 (1H, s),
6,88 (1H, s), 4,88 (1H, br. s), 4,59
(1H, s), 3,05 - 3,03 (1H, m),
2,26(3H, s), 2,24 - 2,20 (1H, m),
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Numero de

Compuesto

Estructura

'H RMN (a menos que se
establezca CDCI;) u otros datos

fisicos

2,10 (3H, s), 2,08 (3H, s), 1,92 -
1,89 (1H, m).

T90

v 8,14 (2H, d), 7,47 (2H, d), 6,89
(1H, s), 6,87 (1H, s), 4,89 (1H, d),
4,63 (1H, s), 3,12 (1H, dd), 2,27 -
2,23 (1H, m), 2,26 (3H, s), 2,10
(3H, s), 2,08 (3H, s), 1,95 - 1,91
(1H, m).

T91

o1 7,35 - 7,31 (2H, m), 7,15 - 7,12
(2H, m), 6,91 (1H, s), 6,90 (1H, s),
4,87 (1H, br. s), 4,61 (1H, s), 3,07 -
3,05 (1H, m), 2,27 (3H, s), 2,22 -
2,20 (1H, m), 2,10 (3H, s), 2,09
(3H, s), 1,93- 1,91 (1H, m).

T92

& 7,54 (2H, d), 7,43 - 7,41 (2H, m),
6,89 (1H, s), 6,88 (1H, s), 4,87 (1H,
dj, 4,61 (1H, s), 3,07 (1H, dd), 2,26
(3H, s), 2,23 (1H, dd), 2,10 (3H, s),
2,08 (3H, s), 1,95 - 1,91 (1H, m).

T93

&4 7,57 (2H, d), 7,41 (2H, d), 6,88
(1H, s), 6,87 (1H, s), 4,86 (1H, d),
4,60 (1H, s), 3,05 (1h, dd), 2,25
(3H, s), 2,23 - 2,20 (1H, m), 2,09
(3H, s), 2,08 (3H, s), 1,95 - 1,91

3M6
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Numero de

Compuesto

Estructura

'H RMN (a menos que se
establezca CDCI;) u otros datos

fisicos

(1H, m).

T94

Sn 7,31 - 7,29 (2H, m), 7,24 - 7,22
(2H, m), 6,89 (1H, s), 6,88 (1H, s),
4,85 (1H, dj, 4,59 (1H, s), 3,00 (1H,
dd), 2,26 (3H, s), 2,17 (1H, dd),
2,10 (3H, s), 2,09 (3H, s), 1,99 -
1,96 (1H, m), 1,30 (9H, s).

T95

51 7,88 (2H, d), 7,41 - 7,38 (2H, m),
6,90 (1H, s), 6,88 (1H, s), 4,88 (1H,
br. s), 4,63 (1H, s), 3,08 (1H, br. s),
2,58 (3H, s), 2,26 (3H, s), 2,23 -
2,21 (1H, m), 2,11 (3H, s), 2,09
(3H, s), 1,95 - 1,93 (1H, m).

T96

LC-MS (Método A) ES*: MH" = 428;

tr=1,52 mins

197

S 6,85 (2H, s), 4,50 (1H, d), 4,37
(1H, d), 3,31 - 3,29 (1H, m), 3,12
(1H, d), 2,81 (1H, d), 2,24 (3H, s),
2,14 - 2,07 (1H, m), 2,05 (3H, s),
2,03 (3H, s), 1,12 (3H, d), 1,07 (1H,
dd).

T98

Sn 7,33 - 7,18 (5H, m), 6,84 - 6,81
(2H, m), 6,35 (1H, dj, 6,08 (1H, dd),
4,63 (1H, d), 4,42 (1H, s), 2,68 -

347
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Nimero de

Compuesto

Estructura

'H RMN (a menos que se

establezca CDCl;) u otros datos

fisicos

2,63 (2H, m), 2,55 - 2,48 (1H, m),
2,22 (3H, s), 2,04 (3H, s), 2,02 (3H,
s), 1,85 - 1,80 (1H, m), 1,64 - 1,60
(1H, m).

T99

84 6,90 - 6,89 (2H, m ), 5,80 - 5,71
(1H, m), 5,05 - 4,97 (2H, m), 4,68
(1H, d), 4,44 (1H, s), 2,81 - 2,76
(2H, m), 2,51 - 2,46 (1H, m), 2,26
(3H, s), 2,07 (3H, s), 2,06 (3H, s),
1,89 - 1,84 (1H, m), 1,67 - 1,62 (1H,

m).

T100

8 7,27 - 7,12 (5H, m), 6,83 (2H, br.
s), 4,55 (1H, d), 4,33 (1H, s), 2,75 -
2,71 (2H, m), 2,64 (2H, 1), 2,23 (3H,
s), 2,04 (BH, s), 1,74 - 1,68 (3H, m),
1,57 - 1,50 (1H, m), 1,44 - 1,41 (1H,

m).

T101

84 6,87 (2H, s), 6,40 (1H, d), 4,95
(1H, s), 4,82 (1H, s), 2,90 (1h, d),
2,81 (1H, dj, 2,25 (3H, s), 2,07 (3H,
s), 2,03 (3H, s).

T102

34 6,82 (2H, s), 4,47 (1H, d), 4,25
(1H, s), 2,50 - 2,46 (2H, m), 2,22
(3H, s), 2,02 (3H, s), 2,01 (3H, s),

Y
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Numero de

Compuesto

Estructura

'H RMN (a menos que se
establezca CDCl;) u otros datos

fisicos

1,69 - 1,50 (4H, m), 1,34 - 1,12 (6H,
m), 0,88 - 0,85 (6H, m).

T103

84 6,81 (2H, s), 4,47 (1H, d), 4,24
(1H, s), 3,64 (3H, s), 2,52 - 2,47
(2H, m), 2,28 - 2,20 (5H, m), 2,00
(6H, s), 1,70 -1,48 (4H, m), 1,27 -
1,24 (1H, m).

T104

Mezcla de isébmeros E y Z
aproximadamente 85:15. Isémero
E: o 6,84 (2H, s), 5,42 - 5,26 (2H,
m), 4,53 (1H, d), 4,29 (1H, s), 2,58
(1H, m), 2,37 - 2,29 (1H, m), 2,23
(3H, s), 2,02 (3H, s), 2,01 (3H, s),
1,86 - 1,83 (2H, m), 1,75 - 1,70 (1H,
m), 1,63 - 1,47 (3H, m), 0,89 - 0,86

(6H, m).

T105

Mezcla de isémeros E y Z
aproximadamente 3:2. Isémero E
& 6,80 (2H, s), 6,74 (1H, dd), 5,91
(1H, d), 4,58 (1H, d), 4,30 (1H, s),
3,33 (SH, s), 2,85 - 2,77 (3H, m),
2,21 (3H, s), 1,97 (3H, s), 194 (3H,
s), 1,94 - 1,91 (1H, m), 1,69- 1,54

(1H, m).

349



144

Nimero de

Compuesto

Estructura

'H RMN (a menos que se
establezca CDCIz) u otros datos

fisicos

T106

54 6,82 (2H, s), 4,44 (1H, d), 4,24
(1H, s), 2,45 - 2,40 (2H, m), 2,22
(3H, s), 2,02 (6H, s), 1,58 - 1,52
(2H, m), 1,38 - 1,33 (1H, m), 1,25 -
1,16 (2H, mj, 0,85 - 0,82 (3H, m).

T107

&4 6,85 (2H, s), 4,51 (1H, d), 4,43
(1H, d), 3,07 (1H, d), 2,82 - 2,81
(1H, m), 2,24 (3H, s), 2,10 - 2,05
(2H, m), 2,04 (6H, s), 1,87 - 1,79
(1H, m), 1,53 - 1,46 (2H, m), 1,00
(3H, ).

T108

S4 8,82 (1H, s), 8,76 (1H, d), 8,03
(1H, dd), 6,82 (2H, s), 4,90 (1H, d),
4,63 (1H, s), 3,55 (1H, dd), 3,16
(1H, d), 2,08 (1H, d), 2,46 - 2,40
(1H, m), 2,23 (3H, s), 2,08 (6H, s),
2,02 - 1,96 (1H, m).

T109

LC-MS (Método A) ES*: MH" = 327;
tr =4,97 mins

T110

LC-MS (Método A) ES*: MH" = 3589;
tr = 4,98 mins

230
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Numero de

Compuesto

Estructura

'H RMN (a menos que se
establezca CDCI;) u otros datos

fisicos

LC-MS (Método A) ES": MH" = 412;

T111

tr = 5,70 mins

LC-MS (Método A) ES™: MH" = 435;
T112

tr = 4,23 mins

LC-MS (Método A) ES™: MH" = 353;
T113

tr = 4,48 mins

LC-MS (Método A) ES™: MH" = 371;
T114

tr=5,23 mins

LC-MS (Método A) ES™: MH™ = 325;
T115

tr = 4,22 mins

LC-MS (Método A) ES*™: MH* = 371;
T116

tr = 5,51 mins

LC-MS (Método A) ES™: MH" = 431;
T117

tr = 4,98 mins

LC-MS (Método A) ES*: MH" = 381;
T118

tr=7,34 mins

331
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Nimero de

Compuesto

Estructura

'H RMN (a menos que se
establezca CDCl;) u otros datos

fisicos

LC-MS (Método A) ES*: MH* = 339,

T119

tr = 6,54 mins

LC-MS (Método A) ES™; MH* = 353;
T120

tr = 5,23 mins

LC-MS (Método A) ES": MH" = 407;
T121

tr = 5,04 mins

LC-MS (Método B) ES™: MH" = 329;
T122

tr=1,18 mins

LC-MS (Método B) ES": MH" = 355;
T123

tr=1,32 mins

LC-MS (Método B) ES*: MH" = 43;
T124

tr = 1,58 mins

LC-MS (Método B) ES*: MH" = 327;
T125

tr = 1,45 mins

LC-MS (Método B) ES™: MH" = 383;
T126

tr = 1,93 mins

33
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Numero de

Compuesto

Estructura

'H RMN (a menos que se
establezca CDCl;) u otros datos

fisicos

T127

ds-MeOH &4 6,84 (2H, s), 4,50 (2H,
s), 3,56 (2H, s), 2,88 (2H, s), 2,23
3H, s), 2,05 (3H, s), 2,02 (3H, s).

T128

ds-MeOH & 8,68 (1H, d), 8,03 (1H,
dd), 7,78 (1H, d), 6,89 (2H, s), 4,83
(1H, d), 4,52 (1H, s), 3,36 - 3,34
(1H, m), 3,10 (1H, d), 3,03 (1H, d),
2,83 (1H, dd), 2,27 (3H, s), 2,09
(3H, s), 2,08 (3H, s), 1,93 - 1,88
(1H, m).

T129

ds-MeOH 84 8,10 (1H, d), 7,95 -
7,90 (1H, m), 7,00 (1H, dd), 6,85
(2H, s), 4,77 (1H, d), 4,41 (1H, s),
3,21 (1H, dd), 3,03 (1H, d), 2,96
(1H, d), 2,30 (1H, dd), 2,23 (3H, s),
2,05 (6H, s), 1,85 - 1,80 (1H, m).

T130

ds-MeOH &4 8,65 (1H, d), 7,97 (1H,
dd), 7,81 (1H, d), 6,85 (2H, s), 4,80
(1H, d), 4,48 (1H, s), 3,34 - 3,31
(1H, m), 3,06 (1H, d), 2,99 (1H, d),
2,35 (1H, dd), 2,24 (3H, s), 2,05
(3H, s), 2,04 (3H, s), 1,91 - 1,86
(1H, m).

353
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Numero de

Compuesto

Estructura

'H RMN (a menos que se
establezca CDCIl;) u otros datos

fisicos

T131

ds-MeOH 84 8,63 (1H, d), 8,34 (1H,
d), 8,22 (1H, dd), 6,92 (2H, s), 4,88
(1H, d), 4,56 (1H, s), 3,48 (1H, dd),
3,14 (1H, d), 3,06 (1H, d), 2,43 (1H,
dd), 2,31 (3H, s), 2,12 (3H, s), 2,11
(3H, s), 2,00 - 1,94 (1H, m).

T132

dse-MeOH &y 7,39 (1H, dd), 7,18
(1H, d), 7,16 (1H, d), 6,35 (2H, s),
2,79 (2H, s), 2,46 (2H, q), 1,61 (BH,
s), 1,07 (3H, t)

T133

de-MeOH &y 7,37 (1H, dd), 7,17
(1H, d), 7,14 (1H, d), 6,54 (2H, s),
4,96 (2H, s), 2,79 (2H, s), 2,44 (2H,
q), 1,06 (3H, 1)

T134

ds-MeOH 8y 7,34 (1H, dd), 7,15
(2H, d), 4,59 (2H, s), 2,78 (2H, s),
2,43 (2H, q), 1,81 = 1,78 (2H, m),
1,66 — 1,61 (2H, m), 1,06 (3H, 1)

T135

ds-MeOH &y 8,13 (1H, s), 6,80 (2H,
s), 6,76 (1H, d), 5,28 (1H, s), 5,06
(1H, d), 4,11 (3H, s), 2,71 (1H, d),
2,60 (1H, d), 2,21 (3H, s), 2,08 (6H,

o\
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NUmero de

Compuesto

Estructura

'H RMN (a menos que se

establezca CDCIl:) u otros datos

fisicos

s).

T136

Sn 6,82 (2H, s), 6,48 - 6,44 (2H, m),
4,98 (1H, s), 2,93 - 2,87 (2H, m),
2,19 (3H, s), 2,05 (3H, s), 2,02 (3H,
s).

T137

ds-MeOH 4 7,93 (1H, s), 6,82 (1H,
s), 6,80 (1H, s), 4,72 (1H, d), 4,71
(1H, d), 4,12 (3H, s), 3,59 - 3,54
(1H, m), 2,76 (1H, d), 2,66 (1H, d),
2,41 - 2,32 (1H, m), 2,23 (3H, s),
2,10 (3H, s), 2,06 (3H, s), 2,00 -
1,95 (1H, m).

T138

Isémero A

H< Z ‘
NC'—'\ !)’4\

Isémero B

Mezcla de Isémero A:lsémero B
aproximadamente 9:1.

Isémero A: d4-MeOH &4 6,83 (2H,
s), 4,77 (1H, d,), 4,69 (1H, d), 3,22
(1H, d), 3,16 - 3,13 (1H, m), 2,85
(1H, d), 2,35 - 2,29 (1H, m), 2,23
(3H, s), 2,07 (3H, s), 2,03 (3H, s),
1,87 (1H, dd).

3¢
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Ndmero de

Compuesto

Estructura

'H RMN (a menos que se
establezca CDCIl;) u otros datos

fisicos

T139

de-DMSO8y 7,17 (1H, s), 7,18 (1H,
s), 6,50 (2H, s), 4,86 (2H, s) 2,7
(2H, br. s), 2,00 (3H, s), 1,95 (3H,

s)

T140

ds-MeOH S 6,83 (2H, s), 5,35 (1H,
s), 4,64 (1H, d), 4,05 - 3,93 (4H, m),
2,84 - 2,80 (2H, m), 2,24 (3H, s),
2,10 (3H, s), 2,08 (3H, s), 1,93 -
1,85 (2H, m), 1,73 - 1,68 (1H, m),
1,58 - 1,54 (1H, m).

T141

ds-MeOH sy 6,82 (1H, s), 6,80 (1H,
s), 5,04 (1H, s), 4,62 (1H, d), 3,66 -
3,49 (4H, m), 2,72 - 2,67 (2H, m),
2,23 (3H, s), 2,12 (3H, s), 2,10 (3H,
s), 2,11 - 2,08 (1H, m), 1,94 - 1,83
(1H, m), 1,70 - 1,62 (2H, m), 1,21
(3H, s), 0,74 (3H, s).

T142

LC-MS (Método B) ES™: MH" = 439;

tr = 1,35 mins

T143

84 7,32 (1H, d), 7,15 (1H, s), 7,02
(1H, d), 6,91 - 6,90 (2H, m), 4,75 -
4,73 (1H, br. m), 4,62 (1H, s), 3,46 -
3,44 (1H, m), 2,95 - 2,84 (2H, m),
2,37 - 2,28 (10H, m), 2,16 - 2,11

336



151

Numero de

Compuesto

Estructura

'H RMN (a menos que se
establezca CDCI;) u otros datos

fisicos

(1H, m), 1,76 - 1,73 (1H, m), 1,06 -
1,02 (6H, m).

T144

on 7,48 (1H, s), 7,28 (1H, s), 7,13
(1H, d), 6,96 - 6,94 (2H, m), 4,86
(1H, s), 4,68 (1H, s), 3,62 (1H, s
con leve divisién), 3,11 - 2,90 (2H,
m), 2,40 - 2,23 (8H, m), 1,83 - 1,80
(1H, m), 1,10 - 1,06 (6H, m).

T145

S 7,26 - 7,21 (2H, m), 7,05 - 7,02
(2H, m), 6,94 - 6,88 (3H, m), 4,81
(1H, s), 4,59 (1H, s), 2,99 - 2,85
(3H, m), 2,40 - 2,30 (7H, m), 2,19 -
2,14 (1H, m), 1,91 - 1,89 (1H, m),
1,06 (6H, t).

T146

on 7,08 - 7,05 (1H, my), 6,97 - 6,92
(4H, m), 4,80 (1H, br. s), 4,56 (1H,
s), 3,10 - 2,82 (3H, m), 2,38 - 2,33
(4H, m), 2,30 (3H, s), 2,23 (GH, s),
2,18 -2,11 (1H, m), 1,90 - 1,86 (1H,
m), 1,08 - 1,05 (6H, m).

T147

&4 7,16 - 7,13 (1H, m), 7,08 - 7,05
(1H, m), 8,96 (1H, s), 6,94 (1H, s),
6,81 - 6,78 (1H, m), 4,86 (1H, br. s),
4,67 (1H, s), 3,18 (1H, br. s), 3,10

ENY



152

Namero de

Compuesto

Estructura

'H RMN (a menos que se
establezca CDCl;) u otros datos

fisicos

(1H, br. s), 2,85 (1H, br. s), 2,40 -
2,36 4H, m), 2,31 (3H, s), 2,28 (3H,
s), 2,23 - 2,18 (1H, m), 1,81 (1H, br.
s), 1,10 - 1,06 (6H, m).

T148

54 7,34 - 7,31 (1H, m), 7,25 - 7,15
(3H, m), 6,96 (1H, ), 6,94 (1H, s),
4,87 - 4,85 (1H, m), 4,65 (1H, s),
3,11 - 3,08 (1H, m), 3,02 - 2,98 (1H,
m), 2,86 - 2,80 (1H, m), 2,43 - 2,33
(4H, m), 2,31 (3H, s), 2,23 - 2,18
(1H, m), 2,00 - 1,92 (1H, m), 1,09 -
1,06 (6H, m).

T149

dn 7,36 (1H, d), 7,16 - 7,13 (1H, m),
7,04 (1H, t), 6,95 (1H, s), 6,94 (1H,
s), 4,83 (1H, br. s), 4,56 (1H, s),
2,96 - 2,83 (3H, m), 2,39 - 2,35 (4H,
m), 2,31 (3H, s), 2,21 - 2,16 (1H,
m), 1,88 - 1,85 (1H, m), 1,08 - 1,05
(6H, m).

T150

Sn 7,41 - 7,39 (1H, m), 7,35 - 7,33
(1H, m), 7,12 - 7,10 (1H, m), 6,94
(1H, s), 6,93 (1H, s), 4,82 - 4,80
(1H, m), 4,56 (1H, s), 2,98 - 2,80

(3H, m), 2,37 - 2,33 (4H, m), 2,30

3}



153
Numero de | Estructura 'H RMN (a menos dque se
Compuesto establezca CDCl:) u otros datos
fisicos
(3H, s), 2,19 - 2,15 (1H, m), 1,87 -
1,83 (1H, m), 1,08 - 1,04 (6H, m).
T151 31 7,28 (1H, br. s), 7,13 - 7,11 (1H,

m), 7,07 - 7,05 (1H, m), 6,94 (1H,
s), 6,92 (1H, s), 4,79 - 4,78 (1H, m),
4,55 (1H, s), 2,95 - 2,80 (3H, m),
2,39 - 2,34 (4H, m), 2,33 (3H, s),
2,30 (3H, s), 2,15 - 2,10 (1H, m),
1,89 - 1,84 (1H, m), 1,07 - 1,04 (6H,

m).

T152

1 7,22 - 7,18 (3H, m), 6,93 (1H, s),
6,92 (1H, s), 4,79 (1H, s), 4,56 (1H,
s), 2,93 - 2,88 (2H, m), 2,37 - 2,32
(5H, m), 2,29 (3H, s), 2,13 (1H, br.
m), 1,85 (1H, br. m), 1,07 - 1,04
(6H, m).

T153

o1 7,21 - 7,18 (1H, m), 6,94 (1H, s),
6,93 (1H, s), 6,90 - 6,84 (2H, m),
6,76 - 6,74 (1H, m), 4,81 (1H, br. s),
4,60 (1H, s), 3,80 (3H, s), 2,97 -
2,83 (2H, m), 2,83 - 2,35 (5H, m),
2,30 (3H, s), 2,16 - 2,14 (1H, m),
2,00 - 1,96 (1H, m), 1,09 - 1,04 (6H,

m).

359



154

Namero de

Compuesto

Estructura

'H RMN (a menos que se
establezca CDCIl;) u otros datos

fisicos

T154

on 7,53 - 7,39 (4H, m), 6,94 - 6,93
(2H, m), 4,82 (1H, br. s), 4,59 (1H,
d), 3,04 - 3,02 (1H, m), 2,93 - 2,89
(2H, br. m), 2,38 - 2,33 (4H, m),
2,30 (3H, s), 2,18 (3H, s), 2,16 (3H,
s), 1,92 - 1,90 (1H, m), 1,08 - 1,04
(6H, m).

T155

3 7,26 - 7,25 (4H, m), 6,95 - 6,94
(2H, m), 4,84 (1H, s), 4,60 - 4,57
(1H, m), 3,09 - 3,06 (1H, m), 2,99 -
2,97 (1H, m), 2,85 - 2,80 (1H, m),
2,40 - 2,36 (4H, m), 2,31 (3H, s),
2,22 -2,17 (1H, m), 1,93 - 1,89 (1H,
m), 1,09 - 1,05 (6H, m).

T156

Sn 7,22 - 7,20 (2H, m), 6,95 - 6,93
(2H, m), 6,84 - 6,82 (2H, m), 4,82 -
4,82 (1H, br. m), 4,56 (1H, s), 3,78
(3H, s), 2,98 - 2,95 (1H, m), 2,90 -
2,75 (2H, br. s), 2,39 - 2,35 (4H, m),
2,30 (3H, ), 2,19 - 2,13 (1H, m),
1,95 - 1,89 (1H, m), 1,09 - 1,05 (6H,

m).

T157

8w 7,57 - 7,563 (1H, m), 7,44 - 7,42
(1H, m), 7,09 - 7,05 (1H,m ), 6,93

360



155

Namero de

Compuesto

Estructura

'H RMN (a menos que se
establezca CDCIl;) u otros datos

fisicos

(2H, s), 4,84 (1H, br. s), 4,70 (1H,
br. s), 3,45 - 3,33 (1H, m), 3,10 -
2,90 (2H, m), 2,37 - 2,32 (4H, m),
2,29 (3H, s), 1,85 - 1,83 (2H, m),
1,09 - 1,04 (6H, m).

T158

oM

&n 8,15 (2H, d), 7,46 (2H, dd), 6,95
(1H, s), 6,94 (1H, s), 4,88 (1H, s
con leve divisién), 4,62 (1H, s),
4,62 (1H, s), 3,12 - 3,10 (1H, m),
2,99 - 2,90 (2H, br. m), 2,40 - 2,35
(4H, m), 2,31 (3H, s), 2,25 - 2,22
(1H, m}), 1,93 - 1,89 (1H, m), 1,08 -
1,05 (6H, m).

T159

81 7,31 - 7,28 (2H, m), 7,13 - 7,12
(2H, m), 6,94 - 6,93 (2H, m), 4,84 -
4,81 (1H, m), 4,57 (1H, d), 3,00 -
2,99 (4H, m), 2,98 - 2,85 (2H, br.
m), 2,38 - 2,33 (4H, m), 2,30 (3H,
s), 2,17 - 2,14 (1H, m), 1,90 - 1,87
(1H, m), 1,08 - 1,04 (6H, m).

T160

o 7,58 (2H, dd), 7,41 - 7,40 (2H,
m), 6,95 (1H, s), 4,87 - 4,85 (1H,
m), 4,60 (1H, d), 3,06 - 3,03 (1H,
m), 3,04 - 2,95 (2H, br. m), 2,40 -

36|



156
Nimero de | Estructura 'H RMN (a menos que se
Compuesto establezca CDCl:;) u otros datos
fisicos
2,33 (4H, m), 2,30 (3H, s), 2,25 -
2,20 (1H, m), 1,93 - 1,88 (1H, m),
1,09 - 1,05 (6H, m).
T161 34 8,18 (1H, s), 8,10 - 8,08 (1H, m),

7,69 - 7,67 (1H, m), 7,48 (1H, 1),
6,97 (1H, s), 6,95 (1H, s), 4,91 (1H,
d), 4,64 (1H, s), 3,18 - 3,13 (1H, m),
3,10 - 2,95 (2H, br. m), 2,40 - 2,26
(4H, m), 2,31 (3H, s), 1,08 (6H, 1).

T162

o 7,25 - 7,15 (4H, m), 6,96 (1H, s),
6,94 (1H, s), 4,85 (1H, s), 4,58 (1H,
br. s), 3,10 - 3,05 (1H, br. m), 3,00 -
2,97 (1H, m), 2,87 - 2,85 (1H, m),
2,47 (3H, s), 2,42 - 2,34 (4H, m),
2,31 (3H, s), 2,21 - 2,17 (1H, m),
1,96 - 1,91 (1H, m), 1,00 - 1,05 (6H,

m).

T163

on 7,42 - 7,38 (1H, m), 6,94 - 6,92
(2H, m), 6,85 - 6,83 (1H, m), 6,77 -
6,73 (1H, m), 4,82 - 4,80 (1H, m),
4,59 (1H, d), 3,38 - 3,34 (1H, m),
3,05 - 2,91 (2H, br. m), 2,37 - 2,34
(4H, m), 2,30 (3H, s), 2,19 - 2,15
(1H, m), 1,85 - 1,80 (1H, m), 1,08 -

3¢2



156

Numero de

Compuesto

Estructura

'H RMN (a menos que se
establezca CDCI;) u otros datos

fisicos

2,33 (4H, m), 2,30 (3H, s), 2,25 -
2,20 (1H, m), 1,93 - 1,88 (1H, m),
1,09 - 1,05 (6H, m).

T161

51 8,18 (1H, s), 8,10 - 8,08 (1H, m),
7,69 - 7,67 (1H, m), 7,48 (1H, 1),
6,97 (1H, s), 6,95 (1H, s), 4,91 (1H,
d), 4,64 (1H, s), 3,18 - 3,13 (1H, m),
3,10 - 2,95 (2H, br. m), 2,40 - 2,36
(4H, m), 2,31 (3H, s), 1,08 (6H, 1).

T162

81 7,25 - 7,15 (4H, m), 6,96 (1H, s),
6,94 (1H, s), 4,85 (1H, s), 4,58 (1H,
br. s), 3,10 - 3,05 (1H, br. m), 3,00 -
2,97 (1H, m), 2,87 - 2,85 (1H, m),
2,47 (3H, s), 2,42 - 2,34 (4H, m),
2,31 (3H, s), 2,21 - 2,17 (1H, m),
1,96 - 1,91 (1H, m), 1,00 - 1,05 (6H,

m).

T163

on 7,42 - 7,38 (1H, m), 6,94 - 6,92
(2H, m), 6,85 - 6,83 (1H, m), 6,77 -
6,73 (1H, m), 4,82 - 4,80 (1H, m),
4,59 (1H, d), 3,38 - 3,34 (1H, m),
3,05 - 2,91 (2H, br. m), 2,37 - 2,34
(4H, m), 2,30 (3H, s), 2,19 - 2,15
(1H, m), 1,85 - 1,80 (1H, m), 1,08 -

362



157

Ndamero de

Compuesto

Estructura

'H RMN (a menos que se
establezca CDCl:;) u otros datos

fisicos

1,04 (6H, m).

T164

54 7,22 - 7,20 (1H, m), 7,05 - 7,00
(2H, m), 6,94 (1H, s), 6,92 (1H, s),
4,83 (1H, s), 4,79 (1H, br. s), 3,85 -
3,82 (1H, m), 3,06 - 2,89 (2H, br.
m), 2,51 (3H, s), 2,39 - 2,33 (4H,
m), 2,30 (3H, s), 2,18 - 2,14 (1H,
m), 1,99 - 1,95 (1H, m), 1,05 (6H,
t).

T165

o1 7,35 (1H, 1), 7,16 - 7,12 (1H, m),
6,96 (1H, s), 6,61 - 6,53 (1H,
m),4,86 (1H, br. s), 4,66 (1H, s),
3,17 - 3,09 (2H, m), 2,87 - 2,85 (1H,
m), 2,42 - 2,35 (4H, m), 2,32 (6H,
s), 2,26 - 2,18 (1H, m), 1,83 - 1,76
(1H, m), 1,08 (6H, t).

T166

3 7,78 - 7,74 (3H, m), 6,96 (1H, s),
6,94 (1H, s), 4,89 (1H, br. s), 4,62
(1H, s), 3,15 - 3,13 (1H, m), 3,12 -
3,07 (1H, br. m), 2,87 (1H, br. s),
2,43 - 2,36 (4H, m), 2,30 (3H, s),
2,28 -2,25 (1H, m), 1,92 - 1,90 (1H,
m), 1,09 - 1,06 (6H, m).

363



158

Numero de

Compuesto

Estructura

'H RMN (@ menos que se
establezca CDCI;) u otros datos

fisicos

T167

Sn 8,26 - 8,24 (1H, m), 8,10 (1H,
dd), 7,71 (1H, d), 6,96 (1H, s), 9,95
(1H, s), 4,89 (1H, br. s), 4,73 (1H,
br. s), 3,62 (1H, br. s), 3,13 (1H, br.
s), 2,94 (1H, br. s), 2,39 - 2,33 (4H,
m), 2,31 (3H, s), 1,82 - 1,80 (1H,
m), 1,67 - 1,65 (1H, m), 1,08 (6H,
t).

T168

Sn 7,58 (1H, s), 7,46 (1H, d), 6,97
(1H, s), 6,95 (1H, s), 4,88 (1H, br.
s), 4,64 (1H, s), 3,49 - 3,47 (1H, m),
3,17 - 2,86 (2H, br. m), 2,40 - 2,35
(4H, m), 2,32 (3H, s), 1,81 - 1,79
(1H, m), 1,58 - 1,56 (1H, m), 1,10 -
1,06 (6H, m).

T169

547,73 (1H, s), 7,48 - 7,41 (2H, m),
6,96 (1H, s), 6,93 (1H, s), 4,84 (1H,
br. s), 4,69 (1H, s), 3,58 (1H, br. s),
3,08 - 2,93 (2H, br. m), 2,38 - 2,32
(4H, m), 2,31 (3H, s), 2,27 - 2,35
(1H, m), 1,84 - 1,80 (1H, m), 1,10 -
1,05 (6H, m).

T170

Sn 7,43 - 7,38 (1H, m), 7,19 - 7,14
(1H, m), 7,11 - 7,07 (1H, m), 7,01 -

3e\



159

NUumero de

Compuesto

Estructura

'H RMN (a menos que se
establezca CDCIl;) u otros datos

fisicos

6,96 (1H, m), 6,90 - 6,89 (2H, m),
4,75 (1H, d), 4,60 (1H, s), 3,35 (1H,
dd), 2,90 - 2,83 (2H, m), 2,37 - 2,29
(4H, m), 2,28 (3H, s), 2,12 - 2,07
(1H, m), 1,84 - 1,78 (1H, m), 1,06 -
1,01 (6H, m).

T171

S 7,86 (2H, d), 7,34 (2H, d), 6,91 -
6,90 (2H, m), 4,76 (1H, d), 4,57
(1H, s), 2,97 (1H, dd), 2,87 - 2,83
(2H, m), 2,58 (3H, s), 2,42 - 2,32
(4H, m), 2,28 (3H, s), 2,10 - 2,02
(1H, m), 1,87 - 1,82 (1H, m), 1,09 -
1,05 (6H, m).

T172

Su 7,61 (1H, d), 7,30 (1H, d), 7,12
(1H, dd), 6,94 - 6,93 (2H, m), 4,81
(1H, d), 4,67 (1H, s), 3,85 (3H, s),
3,40 (1H, dd), 3,04 - 2,88 (2H, br.
s), 2,40 - 2,31 (4H, m), 2,30 (3H, s),

2,29-2,26 (1H, m), 1,89 - 1,86 (1H,

m), 1,06 (6H, 1).

T173

S 6,89 (1H, s), 6,88 (1H, s), 6,78 -
6,73 (2H, m), 6,67 - 5,61 (1H, m),
4,66 (1H, d), 4,48 (1H, s), 2,81 (1H,
dd), 2,74 (2H, br. s), 2,33 - 2,27

365



160

Numero de

Compuesto

Estructura

'H RMN (a menos que se
establezca CDCl;) u otros datos

fisicos

(4H, m), 2,26 (3H, s), 2,05 - 1,98
(1H, m), 1,77 - 1,71 (1H, m), 1,02
(6H, 1).

T174

5 7,78 - 7,73 (2H, m), 7,44 - 7,42
(1H, m), 7,35 (1H, 1), 6,84 (2H, s),
4,60 (1H, d), 4,50 (1H, s), 2,93 (1H,
dd), 2,79 - 2,76 (2H, m), 2,54 (3H,
s), 2,35 - 2,26 (4H, m), 2,22 (3H, ),
2,05 - 2,00 (1H, m), 1,82 - 1,76 (1H,
m), 1,04 - 0,99 (6H, m).

T175

Su 7,95 (2H, d), 7,28 (2H, d), 6,91 -
6,90 (2H, mj, 4,69 (1H, d), 4,53
(1H, s), 4,38 (2H, q), 2,91 (1H, dd),

2,79 - 2,76 (2H, m), 2,40 - 2,31 (4H,.

m), 2,30 (3H, s), 2,03 - 1,97 (1H,
m), 1,83 - 1,77 (1H, m), 1,43 (2H,
), 1,06 (6H, 1).

T176

Sn 7,94 (2H, d), 7,32 (2H, d), 6,92 -
6,91 (2H, m), 4,81 (1H, d), 4,60
(1H, s), 3,89 (3H, s), 3,02 (1H, dd),
2,97 - 2,80 (2H, br. m), 2,38 - 2,30
(4H, m), 2,29 (3H, s), 2,16 (1H, dd),
1,93 - 1,87 (1H, m), 1,07 - 1,03 (6H,

m).

A6
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Numero de

Compuesto

Estructura

'H RMN (a menos que se
establezca CDCl;) u otros datos

fisicos

T177

&n 7,78 (1H, dd), 7,71 (1H, dd),
7,59 - 7,54 (1H, m), 7,37 - 7,33 (1H,
m), 6,91 - 6,90 (2H, m), 4,79 (1H,
d), 4,60 (1H, s), 3,42 (1H, dd), 2,93
(1H, br. s), 2,88 - 2,86 (1H, m), 2,39
- 2,30 (4H, m), 2,28 (3H, s), 2,28 -
2,26 (1H, m), 1,91 - 1,85 (1H, m),
1,05 (6H, t).

T178

54 7,05 - 6,97 (2H, m), 6,87 - 6,83
(3H, m), 4,62 (1H, d), 4,41 (1H, s),
2,76 (1H, dd), 2,70 (2H, br. s), 2,34
- 2,24 (5H, m), 2,26 (3H, s), 1,97 -
1,92 (1H, m), 1,71 - 1,66 (1H, m),
1,00 (6H, t).

T179

4 7,15 (1H, t), 7,07 (1H, s), 7,02 -
7,00 (2H, m), 6,89 (1H, s), 6,88
(1H, s), 4,70 (1H, d), 4,51 (1H, s),
2,85 (1H, dd), 2,80 - 2,76 (2H, m),
2,37 - 2,31 (4H, m), 2,32 (3H, s),
2,27 (3H, s), 2,04 - 1,98 (1H, m),
1,87 - 1,82 (1H, m), 1,05 - 1,01 (6H,

m).

T180

Sw 7,11 - 7,05 (4H, m), 6,38 - 6,87
(2H, m), 4,67 (1H, d), 4,47 (1H, s),

267



162

Numero de

Compuesto

Estructura

'H RMN (a menos que se
establezca CDCI;) u otros datos

fisicos

2,84 (1H, dd), 2,77 - 2,73 (2H, m),
2,36 - 2,28 (4H, m), 2,30 (3H, s),
2,27 (3H, s), 2,01 - 1,96 (1H, m),
1,84 - 1,79 (1H, m), 1,05 - 1,00 (6H,

m).

T181

S 6,90 (1H, ), 6,89 (1H, s), 5,47
(2H, s), 4,70 (1H, d), 4,51 (1H, s),
3,54 (6H, s), 3,80 (3H, s), 2,84 -
2,79 (3H, m), 2,37 - 2,30 (4H, m),
2,28 (3H, s), 2,07 - 2,02 (1H, m),
1,86 - 1,80 (1H, m), 1,07 - 1,02 (6H,

m).

T182

on 7,53 (1H, s), 7,49 - 7,43 (2H, m),
7,38 - 7,34 (1H, m), 6,89 (1H, s),
6,88 (1H, s), 4,71 (1H, d), 4,47 (1H,
s), 289 (1H, dd), 2,82 - 2,78 (2H,
m), 2,36 - 2,26 (4H, m), 2,25 (3H,
s), 2,05 (1H, dd), 1,78 - 1,72 (1H,
m), 1,02 (6H, t)

T183

31 7,79 (1H, d), 7.74 - 7,72 (1H, m),
7,69 - 7,66 (1H, m), 6,96 (1H, s),
6,95 (1H, s), 4,90 (1H, d), 4,60 (1H,
s), 3,11 (1H, dd), 2,99 (2H, br. s),
2,40 - 2,32 (4H, m), 2,30 (3H, s),

263
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Nlmero de

Compuesto

Estructura

'H RMN (@ menos que se
establezca CDCIl;) u otros datos

fisicos

2,29 - 2,26 (1H, m), 1,90 - 1,84 (1H,
m), 1,09 - 1,05 (6H, m).

T184

S 8,29 (1H, d), 7,97 (1H, dd), 7,29
(1H, d), 6,97 (1H, s), 6,95 (1H, s),
4,92 (1H, d), 4,72 (1H, s), 3,26 (1H,
dd), 3,03 (2H, br. s), 2,43 (3H, s),
2,40 - 2,33 (4H, m), 2,32 (3H, s),
2,26 (1H, dd), 1,87 - 1,85 (1H, m),
1,12 - 1,06 (6H, m).

T185

54 7,19 - 7,16 (2H, m), 6,97 - 6,90
(4H, m),4,71 (1H, d), 4,48 (1H, s),
2,88 (1H, dd), 2,82 - 2,78 (2H, m),
2,37 - 2,30 (4H, m), 2,28 (3H, s),
2,05 (1H, dd), 1,83 - 1,77 (1H, m),
1,05 - 1,01 (6H, m).

T186

ds-MeOH S 6,82 (1H, s), 6,80 (1H,
s), 4,87 (1H, d), 4,77 (1H, d), 4,63
(1H, d), 2,72 (1H, d), 2,65 (1H, d),
2,23 (3H, s), 2,12 (3H, s), 2,08 (3H,
s), 2,07 - 2,03 (1H, m), 1,95 - 1,86
(1H, m), 1,76 - 1,70 (1H, m), 1,62 -
1,55 (1H, m).

T187

ds-MeOH &4 8,65 (1H, s), 8,54 (1H,
br. s), 8,46 (1H, br. s), 6,87 (2H, s),

369
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Numero de

Compuesto

Estructura

'H RMN (@ menos que se
establezca CDCI;) u otros datos

fisicos

4,82 (1H, d), 4,72 (1H, s), 3,48 -
346 (1H, m), 3,13 (1H, d), 3,04
(1H, d), 2,25 (3H, s), 2,25 - 2,18
(2H, m), 2,09 (3H, s), 2,07 (3H, s),
1,79 - 1,74 (1H, m), 1,72 - 1,67 (1H,

m).

T188

ds-MeOH Sy 8,93 (1H, s), 8,09 -
8,06 (2H, m), 7,85 - 7,78 (2H, m),
6,87 (2H, s), 4,90 (1H, s), 4,87 (1H,
d), 3,66 (1H, dd), 3,19 (1H, d), 3,09
(1H, d), 2,44 - 2,33 (2H, m), 2,25
(3H, s, 2,09 (3H, s), 2,08 (3H, s).

T189

ds-MeOH &y 7,23 (2H, s), 4,61 (2H,
t), 2,88 (2H, s), 2,09 (6H, s), 1,83
(2H, m), 1,69 (2H, m)

T190

ds-MeOH &y 7,14-7,04 (3H, m),
4,61 (2H, 1), 2,88 (2H, s), 2,11 (BH,
s), 1,83 (2H, m), 1,69 (2H, m)

T191

ds-MeOH &y 7,36 (1H, dd), 7,17
(1H, dj, 7,15 (1H, d), 2,81 (2H, s),
2,48 — 2,43 (2H, m), 1,84 — 1,79
(2H, m), 1,69 - 1,65 (2H, m), 1,51
(6H, s), 1,08 (3H, 1).

170



165

Ndamero de

Compuesto

Estructura

'H RMN (a menos que se
establezca CDCl;) u otros datos

fisicos

T192

ds-MeOH &y 6,94 (1H, d), 6,78 (1H,
d), 6,73 (1H, dd), 4,59 (2H, s), 3,77

(3H, s), 2,82 (2H, s), 2,10 (3H, s),

1,84-1,79 (2H, m), 1,69-1,62 (2H,

m).

T193

ds-MeOH 8y 7,84 (1H, br. s), 6,78
(2H, s), 4,89 (1H, br. s), 4,84 (1H,
s), 3,28 (1H, br. s), 3,02 (1H, br. s),
2,94 (1H, br. s), 2,57 - 2,46 (2H, m),
2,53 (3H, s), 2,18 (3H, §),2,05 (3H,
s), 2,03 (3H, s), 2,02 (3H, s).

T194

H~ \m/
H_( A l
/ R
\ i/ H [¢)

ds-MeOH Sy 8,09 - 8,06 (1H, m),
8,00 - 7,98 (1H, m), 7,73 - 7,70 (2H,
m), 6,86 (2H, s), 4,99 (1H, s), 4,80
(1H, d), 3,19 - 3,10 (3H, m), 2,49 -
2,43 (1H, m), 2,34 - 2,28 (1H, m),
2,25 (3H, s), 2,07 (3H, s), 2,06 (3H,
s), 1,46 (3H, ).

T195

ds-MeOH 8y 7,04 (1H, br. s), 6,86
(2H, s), 5,93 (1H, br. s), 4,86 (1H,
br. ), 4,78 (1H, s), 3,18 (1H, br. s),
3,02 (1H, br. s), 2,94 (1H, br. s),
2,59 (3H, s), 2,37 (3H, s), 2,24 (3H,
s), 2,16 (3H, s), 2,07 (6H, m).

3|
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Numero de

Compuesto

Estructura

'H RMN (a menos que se
establezca CDCI;) u otros datos

fisicos

T196

ds-MeOH 8y 8,79 (1H, s), 8,59 (1H,
s), 6,87 (1H, s), 4,95 (1H, s), 4,92
(1H, d), 3,74 - 3,71 (1H, m), 2,87
(2H, m), 2,26 (2H, m), 2,18 (3H, s),
2,10 (3H, s), 2,07 (3H, s).

T197

ds-MeOH 54 7,45 - 7,42 (3H, m),
7,29 - 7,23 (2H, m), 7,17 - 7,15 (2H,
m), 6,80 (2H, s), 4,82 (1H, br. s),
4,73 (1H, br. s), 3,21 (1H, br. s),
2,90 (1H, br. s), 2,84 (1H, br. s),
2,20 (3H s), 2,09 - 2,07 (2H, m),
2,05 (6H, s).

T198

ds-MeOH &y 8,78 (1H, br. s), 7,96
(1H, br. s), 6,84 (3H, s), 4,82 (2H,
br. s), 3,51 (1H br. s), 2,98 (1H, br.

s), 2,90 (1H, br. s), 2,35 (1H, br. s),

2,22 (3H, s), 2,04 - 2,02 (7H, m).

T199

ds-MeOH sy 7,81 (1H, s), 7,26 (1H,
s), 6,92 (1H, s), 6,90 (1H, s), 4,91
(1H, d), 4,64 (1H, s), 3,19 - 3,17
(1H, m), 2,99 - 2,95 (2H, m), 2,32 -
2,27 (1H, m), 2,26 (3H, s), 2,09
(3H, s), 2,07 (3H, s), 1,93 - 1,90
(1H, m).

37L
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Numero de

Compuesto

Estructura

'H RMN (a menos que se
establezca CDCI;) u otros datos

fisicos

T200

ds-MeOH 8y 7,95 (1H, br. s), 7,86
(1H, br. s), 7,44 (1H, br. s), 6,88
(1H, s), 6,84 (1H, s), 4,86 (1H, br.
s), 4,71 (1H, br. s), 3,44 - 3,40 (1H,
br. s), 3,07 (1H, br. s), 2,85 (1H, br.
s), 2,22 (3H, s), 2,15 - 2,11 (2H, m),
2,10 (3H, s), 2,05 (3H, s).

T201

7 N\

=N
F.C

H~n

0

ds-MeOH 34 7,79 (1H, t), 7,53 (2H,
d), 6,86 (2H, s), 4,78 (1H, s), 4,71
(1H, s), 3,35 - 3,31 (1H, m), 2,88
(1H, br. s), 2,79 (1H, br. s), 2,22
(3H, s), 2,17 - 2,09 (2H, m), 2,04
(3H, s), 2,02 (3H, s).

T202

ds-MeOH & 8,76 (1H, br. s), 8,61
(1H, dj, 8,32 (1H, d), 7,96 (1H, d),
7,85 (1H, d), 6,86 (2H, s), 4,84 (1H,
s), 4,11 (1H, dd), 3,24 (1H, d), 3,13
(1H, d), 2,58 - 2,54 (1H, m), 2,24
(3H, s), 2,07 (6H, s), 1,95 - 1,91
(1H, m).

T203

ds-MeOH 8y 9,07 (1H, s), 8,28 (1H,
s), 6,87 (2H, s), 4,77 (1H, s), 3,77 -
3,74 (1H, m), 3,04 (2H, br. s), 2,40 -
2,37 (1H, m), 2,29 - 2,25 (1H, m),

313
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Namero de | Estructura 'H RMN (a menos que se
Compuesto establezca CDCIl;) u otros datos
fisicos
2,25 (3H, s), 2,06 (3H, s), 2,04
(3H, s).
T204 :‘”\ de-MeOH 34 6,85 (2H, s), 6,72 (1H,
= \\j/g-zo d, 5,03 (1H, d), 3,96 (1H, s), 2,92 -
2,88 (2H, m), 2,24 (3H, s), 2,06
(3H, s), 2,01 (3H, s).
T205 ::°\\©\ de-DMSO 8y 11,92 (1H, s), 7,05
D7 (1H, d), 6,96 (1H, d), 6,77 (1H, s),
4,50 (2H, s), 2,74 (2H, br. s), 2,23
(3H, s), 2,03 (3H, s), 1,71-1,65 (2H,
m), 1,57-1,53 (2H, m).
T206 ::" \()\F de-DMSO &y 12,21 (1H, s), 7,20
V7o (1H, dd), 6,99 (1H, td), 6,75 (1H,
dd), 4,51 (2H, s), 2,76 (2H, br. s),
2,04 (3H, s), 1,71-1,65 (2H, m),
1,60-1,52 (2H, m).
T207 :_"”\W@\m de-DMSO 84 12,27 (1H, s), 7,21
' o (2H, s), 6,97 (1H, s), 4,51 (2H, s),
2,78 (2H, br. s), 2,05 (3H, s), 1,73
1,63 (2H, m), 1,60-1,51 (2H, m).
T208 O¢ o ds-MeOH 4 6,61 (2H, s), 4,64-4,50

(2H, m), 3,74 (3H, s), 2,83 (2H, s),
2,04 (6H, dj, 1,87-1,77 (2H, m),
1,70-1,59 (2H, m).

334
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Nimero de

Compuesto

Estructura

'H RMN (a menos que se
establezca CDCI;) u otros datos

fisicos

T209

ds-MeOH &4 8,30 (1H, s), 6,86 (2H,
s), 4,89 (1H, s), 4,73 (1H, d), 3,47
(1H, dd), 3,09 (1H, d), 3,04 (1H, d),
2,55 (3H, ), 2,39 - 2,35 (1H, m),
2,30 (3H, s), 2,25 (3H, s), 2,17 (1H,
dd), 2,06 (3H, s), 2,04 (3H, s).

1210

He 0 Y\l(
FiC W

ds-MeOH &4 8,72 (1H, d), 7,72 (1H,
s), 7,58 (1H, d), 6,86 (2H, s), 4,81
(1H, d), 4,68 (1H, s), 3,51 (1H, dd),
3,10 (1H, d), 3,03 (1H, d), 2,33 (1H,
dd), 2,25 (3H, s), 2,16 - 2,11 (1H,
m), 2,06 (3H, s), 2,05 (3H, s).

T211

ds-MeOH &y 7,21 - 7,19 (1H, m),
6,92 - 6,90 (2H, m), 6,86 (2H, s),
4,72 (1H, d), 4,43 (1H, s), 3,49 (1H,
dd), 3,02 (1H, d), 2,93 (1H, d), 2,29
(1H, dd), 2,25 (3H, s), 2,05 (6H, s),
1,98 - 1,93 (1H, m).

T212

ds-MeOH &y 7,41 (1H, d), 7,29 (1H,
dd), 7,19 (1H, d), 4,65 - 4,60 (2H,
m), 2,87 (2H, s), 1,86-1,79 (2H, m),
1,70-1,63 2H, m).

T213

ds-MeOH &4 7,44 - 7,41 (2H, m),
7,08 (2H, 1), 6,88 (1H, s), 6,87 (1H,

M5
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Namero de

Compuesto

Estructura

'H RMN (@ menos que se
establezca CDCl;) u otros datos

fisicos

s), 4,89 (1H, s), 4,73 (1H, s), 3,68
(1H, d), 3,59 (1H, d), 3,10 - 3,06
(2H, m), 2,25 (3H, s), 2,07 (3H, s),
2,5 (3H, s).

T214

ds-MeOH 54 8,24 (2H, d), 7,66 (2H,
dy, 6,88 (2H, s), 4,93 (1H, s), 4,68
(1H, s), 3,76 (2H, s), 3,13 - 3,11
(2H, m), 2,25 (3H, s), 2,07 (3H, s),
2,05 (3H, s).

T215

ds-MeOH 8y 7,34 - 7,30 (1H, m),
7,25 - 7,18 (2H, m), 6,89 (1H, s),
6,87 (1H, s), 4,90 (1H, s), 4,75 (1H,
s), 3,67 (1H, d), 3,58 (1H, dj, 3,10 -
3,05 (2H, m), 2,26 (3H, s), 2,07
(3H, s), 2,05 (3H, s).

T216

ds-MeOH 8y 8,53 (1H, s), 7,83 (1H,
dj, 7,84 (1H, dj, 6,91 (2H, s), 3,12
(1H, dd), 2,97 (2H, br. s), 2,47 (1H,
dd), 2,27 (3H, s), 1,84 - 1,79 (1H,
m), 2,11 (3H, s), 2,08 (3H, s), 1,71
(3H, s), 1,10 (3H, s).

1217

de-MeOH 84 7,92 (1H, d), 7,77 -
7,73 (1H, m), 6,91 - 6,88 (3H, m),
3,04 (1H, dd), 2,96 - 2,92 (2H, m),

376
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Numero de

Compuesto

Estructura

'H RMN (a menos que se
establezca CDCIl;) u otros datos

fisicos

2,43 (1H, dd), 2,25 (3H, s), 2,11
(3H, s), 2,08 (3H, s), 1,76 (1H, dd),
1,70 (3H, s), 1,09 (3H, s).

T218

ds-MeOH Sy 7,41 (1H, d), 6,88 (2H,
s), 6,35 - 6,34 (1H, m), 6,14 (1H, d),
4,72 (1H, d), 4,59 (1H, s), 3,26 (1H,
dd), 3,02 (1H, d), 2,94 (1H, d), 2,27
(3H, s), 2,18 - 2,12 (1H, m), 2,08
(3H, s), 2,06 (3H, s), 2,05 - 2,01
(1H, m).

1219

=

ds-MeOH 54 7,60 (1H, d), 7,06 (1H,
dj, 6,89 (2H, s), 4,79 (1H, d), 4,47
(1H, s), 3,63 (1H, dd), 3,06 (1H, d),
3,00 (1H, d), 2,36 (1H, dd), 2,27
(3H, s), 2,07 (6H, s), 1,97 - 1,91
(1H, m).

T220

31 7,39 (1H, dd), 7,27-7,33 (1H, m),
6,97 (1H, dd), 4,68 (2H, m), 2,74
(2H, br. s), 2,48 (2H, ), 1,78-1,87
(2H, m), 1,56 (2H, mj, 1,11 (3H, t).

T221

oy 7,05-6,99 (1H, m), 4,76-4,67
(2H, m), 2,84 (2H, br. s), 2,38 (3H,
s), 2,24 (3H, d), 2,05 (3H, d), 1,88-
1,85 (2H, m), 1,64-1,58 (2H, m).

377
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Numero de | Estructura 'H RMN (a menos que se
Compuesto establezca CDCl:) u otfros datos

fisicos

T222 ds-MeOH 54 8,11 (2H, dd), §,61

ST
vl
W O (2H, 1), 6,86 (2H, s), 4,81 (1H, s),
@ 4,67 (1H, d), 3,81 (1H, dd), 3,14
(1H, d), 3,03 (1H, d), 2,24 (3H, s),
2,23 -2,19 (1H, m), 2,11 - 2,09 (1H,
m), 2,06 (3H, s), 2,02 (3H, s).

F

1223 ds-MeOH &4 7,39 - 7,36 (2H, m),
6,98 - 6,94 (2H, m), 6,88 (1H, s),
6,86 (1H, s), 4,95 (1H, ), 4,53 (1H,
s), 3,63 (1H, d), 3,08 (1H, d), 3,03
(1H, d), 2,88 - 2,86 (1H, m), 2,25

(3H, s), 2,09 (3H, s), 2,06 (3H, s).

T224 ds-MeOH &y 7,81 - 7,76 (1H, m),
7,73-7,70 (1H, m), 7,29 - 7,23 (1H,
m), 6,88 (2H, s), 4,96 (1H, s), 4,79
(1H, d), 3,47 (1H, dd), 3,04 - 2,92
(2H, m), 2,25 (3H, s), 2,11 - 2,07
(1H, m), 2,07 (3H, s), 2,04 (3H, s),

1,96 - 1,88 (1H, m).

T225 ds-MeOH &y 7,16 - 7,12 (1H, m),
7,01 - 6,90 (2H, m), 6,78 (1H, s),
6,76 (1H, s), 4,94 (1H, s), 4,54 (1H,
s), 3,39 (1H, d), 3,12 (1H, d), 2,28 -

2,80 (2H, br. m), 2,14 (3H, s), 2,00
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'H RMN (a menos que se
establezca CDCIl:) u otros datos

fisicos

(3H, s), 1,96 (3H, s).

ds-MeOH &y 7,43 (1H, s), 7,38 (1H,
s), 6,88 (2H, s), 6,42 (1H, d), 4,93
(1H, s), 4,71 (1H, d), 3,09 (1H, dd),
2,99 (1H, d), 2,93 (1H, d), 2,27 (3H,
s), 2,17 (1H, dd), 2,08 (6H, m), 1,85
-1,80 (1H, m).

Sn 7,92 - 7,81 (3H, m), 7,42 - 7,29
(2H, m), 6,85 (2H, s), 4,78 (1H, d),
4,59 (1H, s), 3,57 (1H, dd), 3,14
(1H, d), 3,00 (1H, d), 2,31 (1H, dd),
2,24 (3H, s), 2,07 (3H, s), 2,05 (3H,
s), 2,04 - 1,98 (1H, m),

54 6,86 (2H, ), 6,47 (2H, s), 5,01
(2H, s), 2,74 (2H, 8), 2,23 (3H, s),
2,08 (3H, s), 2,06 (3H, s).

Numero de | Estructura
Compuesto
T226
H-g &
T227 W \
. ,
QE%\&H o}
T228
T229

54 6,65 (2H, s), 6,26 (1H, s), 4,75
(1H, s), 4,67 (1H, s), 2,62 (1H, d),
2,52 (1H, d), 2,03 (3H, s), 1,84 (3H,
s), 1,80 (3H, s), 0,00 (9H, s).

Los compuestos de las siguientes Tablas 1 a 146 se pueden obtener de

manera analoga.

379
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La Tabla 1 comprende los compuestos de la formula (A)

donde R, R* y R* son metilo, R®, R®y R"* son hidrégeno y R%, R, R, R*, R", y

R son seguin se definen en la Tabla 1.

Tabla 1

R6 R7 RB RQ R10 R11
1.001 H H H H H H
1.002 H H H H H CHa
1.003 H H H H H CH20OH
1.004 H H H H H CH20OCH;
1.005 H H H H H CHoOCH2CHs
1.006 H H H H H SHaOGHOCH;
1.007 H H H H H CHa O HAOCHACHS
1.007 H H H H H CHaOCHA GG HS
1003 H H H H H CGHo S Ha S O S HaGHa
1.009 H H H H H GHaOZHCN
1.010 H H H H H CH(OH)CH;
1.011 H H H H H CH(CHa)OCHs
1.012 H H H H H SH(CHz)DCH2CH,
1.013 H H H H H CHO
1.014 H H H H H COCH;
1.018 H H H H H CHaCGOCH,
1.015 H H H H H CH2CGH2G0CH,
1.017 H H H H H COaH
1.018 H H H H H COoCHs
1.019 H H H H H COaCHGH,
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R6 R7 RB R9 R10 R11
1.020 H H H H H CHoGD2CHs
1.021 H H H H H CH2002GH2GH,
1.022 H H H H H CHaGHGOCH,
1.023 H H H H H CGHaCHA a2 HACH,
1.024 H H H H H CONHz
1.025 H H H H H CONHGCH3
1.028 H H H H H CONHCHACHS
1.027 H H H H H CON(CHz)2
1.030 H H H H H CON(GHaCHa)2
1.031 H H H H H CON(CHz)OCH;
1.032 H H H H H CH=NOH
1.033 H H H H H CGH=NOCH,
1.034 H H H H H CH=NOCH2CH,
1.035 H H H H H CG(CHz)=NDOH
1.035 H H H H H C(CH2)=NOCH3
1.037 H H H H H CHaDC(O)CH,
1.038 H H H H H CHaOZ () CHaCH;
1.039 H H H H H CHaOC (D) CH(CHz)2
1.049 H H H H H CHaOC(O) (S Ha)3
1.0:3% H H H H H GHaO S (ONHCH;
1.040 H H H H H CHaOC(CYNHCHCH,
1.041 H H H H H CHa D2 (DYNHCH2 S Ha S H3
1.042 H H H H H CH2OC(CYNHG(CHz)s
1.043 H H H H H CHaNH;
1.044 H H H H H CGHoNHCHO
1.045 H H H H H CH2NHG(CG)CHs
1.045 H H H H H CGHaNHOC(2HOCH;
1.047 H H H H H NHGCOaGH,
1.048 H H H H H NHCGOG(CHz)s
1.049 H H H H H CN
1.050 H H H H H CH2SCHs
1.051 H H H H H CGHaSCGHACH:
1.052 H H H H H CGHaSOHAMGHACH,
1.083 H H H H H CHaSCH(CHz)2
1.054 H H H H H CGHaS(D)CH,
1.055 H H H H H CGHaSO2CHs
1.066 H H H H H CHaSCHACHS
1.057 H H H H H CHaS(O)CHaCH3
1.05% H H H H H GHaSOaCHaCH3
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RG R7 RB RQ R10 R1 1
1.059 H H H H H OCH;
1060 H H H H H QCHACH,
1.061 H H H H H CH(OCHz)2
1.082 H H H H |H CH(OCH2CHs)2
1.0R3 H H H H H 1, 3~dizvolan—2-ilo
1.064 H H H H H 1,3—din=an—2—ilo
1.065 H H H H H £, 5—dimetil-1,3—digxan—2-ila
1.066 H H H H H CH2CHa
1.067 H H H H H n-propilo
1.068 H H H H H iscpropilo
1.069 H H H H H n-hutilo
1.070 H H H H H isobutilo
1.071 H H H H H sac-butilo
1.072 H H H H H terc-butilo
1.073 H H H H H n-psntilo
1.074 H H H H H nsopentilo
1.075 H H H H H n-hexilo
1.076 H H H H H n-heptila
1.077 H H H H H CH2CN
1.078 H H H H H ciclopropilo
1.079 H H H H H ciclobutilo
1.080 H H H H H ciclopentilo
1.081 H H H H H ciclahaxils
1.082 H H H H H CHa-iclopropilo
1.083 H H H H H bencila
1.034 H H H H H SHaCF;
1.085 H H H H H CHaF
1.088 H H H H H CHF;
1.087 H H H H H CFs;
1.088 H H H H CHs H
1.089 H H H H CHaCH3 H
1.0@0 H H H H n-propilo H
1.091 H H H H isopropilo H
1.092 H H H H n-butilo H
1.093 H H H H isobutilo H
1.094 H H H H se=tutilo H
1.095 H H H H tare-butilo H
1.096 H H H H vinilo H
1.097 H H H H etinilo H
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1.008 H H H H trimiztilsililetinilo H
1.099 H H H H CH20H H
1.100 H H H H CHa0OCH; H
1.101 H H H H CHaOCH2CHs H
1.102 H H H H CHaOCH G H, H
1103 H H H H CHa O H2 O HaCHy H
1.104 H H H H CHAOGHOHAO 3 H H
1.105 H H H H CHO H
1.108 H H H H COCH3 H
1.107 H H H H CO2H H
1.108 H H H H COaCH; H
1.109 H H H H CO2CH2CH3 H
1.110 H H H H CONH2 H
1.1114 H H H H CONHCH; H
1112 H H H H CONRCH2Hg H
1.113 H H H H CON(CHz)2 H
1.114 H H H H CON(CH-CHz)2 H
1.115 H H H H CON(CHz) DT H3 H
1.118 H H H H CH=NOH H
1.117 H H H H CH=N-OCH;3 H
1.118 H H H H CH=N-OCH2CH; H
1.119 H H H H C(CHz)=N-OH H
1.120 H H H H Z(CHz)=N-OCH; H
1.121 H H H H CHaOG(0)-NHCH; H
1.122 H H H H CH2NH2 H
1.123 H H H H CHaNHCHO H
1.124 H H H H CHaNHCG(D)CH3 H
1.125 H H H H CHoNHC(O)OCH3 H
1126 H |H H H NHCOCH, H
1.127 H H H H NHCO2G(CHs)s H
1.128 H H H H GH{OH)CH3 H
1.129 H H H H CH(CHz)OCHs H
1.130 H H H H CN H
1.131 H H H H CH2SCHs H
1.132 H H H H CH2S(0)CHs H
1.133 H H H H CH2S0aCH, H
1.134 H H H H CHaSCHCH, H
1.135 H H H H CH2S(0)CHaCH;s H
1.133 H H H H GHaSOaCGHACH, H
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1.137 H H H H QCH3 H
1.138 H H H H OGHACHs H
1.139 H H H H CH(OCHz), H
1.140 H H H H CH(OGH2CHa)2 H
1.141 H H H H ciclopropilo H
1.142 H H H H ciclabutilo H
1.143 H H H H ciclapentilo H
1.144 H H H H cizlohesilo H
1.145 H H H H F H
1.146 H H H H Cl H
1.147 H H H H Br H
1.148 H H H H ! H
1.149 H H H H OH H
1150 |H | H H H fenila H
1.151 H H H H 2-acetilfenilo H
1.152 H H H H 3—acetilfenilo H
1.183 H H H H d-acatilfenila H
1.154 H H H H 2—clorafenilo H
1.165 H H H H 3—clorafznilo H
1.156 H H H H d—clorafenila H
1.157 H H H H 2—ciancfenils H
1.158 H H H H 3—ciancfenilo H
1.159 H H H H d—cianafenilo H
1.160 H H H H 2—-fluorfenilo H
1.161 H H H H 3-fluorfenilo H
1.162 H H H H 4-fluorfenilo H
1.163 H H H H 2—-metoxifenilo H
1.164 H H H H J—meta=ifenilo H
1.165 H H H H d—metaxifenilo H
1.166 H H H H 2-medilfenilo H
1.167 H H H H 3—-metilfenilo H
1.168 H H H H 4—matilfenilo H
1.169 H H H H 2-nitrofznilo H
1.170 H H H H 3-nitrofenilo H
1.171 H H H H 4-nitrofenilo H
1172 H H H H 2-tiomedtilfenilo H
1.173 H H H H A-tiemetilfenils H
1.174 H H H H d-tiometilfenilo H
1.175% H H H H . 2-triflucrmetoxifenilo H

A
NSy
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1.176 H H H H A-triflusrmetosifenila H
1177 H H H H d-triflucrmeto=ifenilo H
1.178 H H H H 2—triflucrmetilfenils H
1.179 H H H H A-trifluormetilfenilo H
1.180 H H H H d—triflunrmetilfenilo H
1.181 H H H H 2 3-diclorafenila H
1.182 H H H H 2 Adiclarofenilo H
1.182 H H H H 2,5diclzrafznilo H
1.184 H H H H 2 A—dizlorafenils H
1.1858 H H H H 3 4diclorofenilo H
1.186 H H H H 3, 5—diclorofznila H
1.187 H H H H 2, 3difluarfenila H
1.188 H H H H < =difluorfenilo H
1.159 H H H H 2, 5—difluarfenila H
1.190 H H H H 2, B—diflucrfenilo H
1.191 H H H H 2, d—diflucrfenila H
1.192 H H H H 2 5—difluarfenils H
1.193 H H H H 2,4 A-triflucrfenila H
1.194 H H H H 2, 4—dimetilfenilo H
1.195 H H H H 2,4,8-trimedilfenilo H
1.196 H H H H 3,4, 5=trimetonifenilo h
1.197 H H H H 2—clore—3—ciansfenilo H
1.193 H H H H 2-nlaro—d—ciancfznilo H
1.199 H H H H 2—cloro-S—cianofenila H
1.200 H H H H 2—~¢lora—€-gianafenila H
1.201 H H H H d—clore=2=ciancfenilo H
1.202 H H H H I—cloro—d—ciancfenilo H
1.203 H H H H I—clura~E—ciansfenilo H
1.204 H H H H E—clora—2-cianafenilo H
1.205 H H H H d—cloro—2—cianafznila H
1.208 H H H H d=cloro=3=cianafenilo H
1.207 H H H H 2—cloro—3—fluorfenile H
1.208 H H H H 2—claro—4-fluorfenila H
1.200 H H H H 2—clora—E—flucrienila H
1.210 H H H H 2—clora—E-flucrfenils H
1.211 H H H H A—lore—2—flucrfenilo H
1.212 H H H H 3—<loro—-fluarfanilo H
1.213 H H H H 3—clore—&—flucrfenils H
1.214 H H H H E—cloro—-2-flucrfenilo H
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1.21% H H H H d—clare—2-fluorfznila H
1.216 H H H H d—clure=3-fluorfenila H
1.217 H H H H 2—lora-3—mtilfenilo H
1.21% H H H H 2—clora—3-mtilfenilo H
1.219 H H H H 2—clora=E=mtilfenilo H
1.220 H H H H 2—clarg—E—metilfenilo H
1.221 H H H H 2—clara-2-metilfznils H
1.222 H H H H 2—clarg—d-metilfenils H
1.223 H H H H J—cloro-f—meatilfenila H
1.224 H H H H S—clora=Z-metilfznilo H
1.225 H H H H d—clarc—2-matilfenilo H
1.226 H H H H d—cloro—3—metilfznila H
1.227 H H H H 2—ciana—2-fluarfznila H

el H H H H 2—ciana—d—fluarfznila H
1.229 H H H H 2-diana-E-flucrfznils H
1.230 H H H H 2—cianc—E-flucrfznils H
1.221 H H H H 2—cianc—2-flucrfenila H
1.232 H H H H I—ciano—d-flucrfenila H

238 H H H H I—iana—5-flucrfznilo H
1.23 H H H H E—ciano-2-fluorfenilo H
1.225 H H H H d—cianc—2—-flucrfenila H
1.235 H H H H d—ciano—3-fluarfznils H
1.237 H H H H 2—fluar—2—matilfznilo H
1.233 H H H H 2—flucr—3-metilfenilo H
1.239 H H H H 2—-flusr—5-metilfznilo H
1.240 H H H H 2—-fluor—G—redtilfenilo H
1.241 H H H H 3—fluor—2—metilfenilc H
1.242 H H H H 3-flucr—4-—mstilfznilo H
1.242 H H H H 2-flunr-E—metilfenilo’ H
1.244 H H H H S—flusr—2-metilfenila H

245 H H H H d-flusr-2-metilfznils H
1.246 H H H H fluor-3—matilfenila H
1.247 H H H H piridin—2—ilo H
1.245 H H H H piridin—3—ito H
1.249 H H H H piridin——ilo H
1.250 H H H H 3—claropiridin—2—ila H
1.251 H H H H d—cloropiridin—2—ilo H
1.252 H H H H S—clorapiridin—2-ilo H
1.263 H H H H G—clorapiridin—2-ilo H
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1.254 H H H 2—cloropiridin=3-ilo H
1.255 H H H H d—cloropiridin—3—-ilo H
1.256 H H H H E—clorapiridin=3-ilo H
1.257 H H H H 2—cloropiridin—~4-ilo H
1.253 H H H H I—cloropiridin—4—ilo H

259 H H H H 2—zlaropiridin-5-ilo H
1.260 H H H H 3—cianopiridin=2—~ila H
1.261 H H H H d—cianopiridin~2—ilo H
1.262 H H H H E—cianapiridin-2—ilo H
1.263 H H H H G—cianopiridin—2-ilo H
1.264 H H H H 2—ciancpiridin=3-ilo H
1.265 H H H H d—cianapiridin-3—il H
1.266 H H H H E—sianopiridin—2—ilo H
1.267 H H H H 2—cianopiridin—5—ilo H
1.268 H H H H A-fluorpiridin—-2~ilo H
1.2G9 H H H H d—flusrpiridin=-2-ila H
1.270 H H H H 5-fluorpiridin—2—ilo H
1.271 H H H H EG-flusrpiridin—2-ilo H

272 H H H H 2—flucrpiridin=3-ilo H
1.273 H H H H A-fluorpiridin—3—ila H
1.274 H H H H Sfluorpiidin-3—ilo H
1.275 H H H H 2~fluorpiridin—5-ila H
1.276 H H H H 2-nitropiridin—2-ilo H
1.277 H H H H d-nitropiridin~2-ilo H
1.278 H H H H E—nitropiridin—2—ilo H
1.279 H H H H G-nitropiridin-2—ilo H
1.26 H H H H 2-nitropiridin=3-ilo H
1.251 H H H H d-nitropiridin-3-ilo H
1.282 H H H H E—nitropiridin-3-ilo H
1.283 H H H H 2-nitropiridin—-&—ila H
1.234 H H H 2triflucrmetilpiridin—2—ilo H
1.28& H H H H A-triflucrmetilpiridin~2-ilo H
1.286 H H H H S-triflusrmetilpiridin—2—ila H
1.287 H H H H E—triflusrmetilpinidin—-2-ita H
1.282 H H H H 2-triflucrmetilpiridin-2-il H
1.269 H H H H A-triflusrmetilpiridin-3-ilo H
1.290 H H H H E—triflucrmedtilpiridin—3-ilo H
1.291 H H H H 2-triflucrmetilpiridin=g—ilo H
1.292 H H H H 2 B-bis(triflucrmetil)-piridin—3-ilo | H
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1.293 H H H H 2, 6-bis(triflucrmetil)—piridin—~4-ila | H
1.294 H H H 3, 5-bis(triflucrmatil)—piridin-2—ila | H
1.295 H H H H 2-tienilo H
1.295 H H H H 2~tienilo H
1.297 H H H H S5—cianotien—2—ilo H
1.293 H H H H 2—furilo H
1.299 H H H H 3furilo H
1.300 H H H H 1-metil-1,2,3~triazal—3~ilo H
1.301 H H H H 2—metiltiopirimidin—3—ilo H
1.302 H H H H S—metil-2—matil-tiopirimidin—~4- H
ilo
1.303 H H H H pirazin—2—ilo H
1.304 H H H H 3,E-dimetilpirazin-2-ilo H
1.305 H H H H 3—sianopirazin—-2-ilo H
1.306 H H H H quinslin—2-ilo H
1.307 H H H H 3-etilquinolin—2-ilo H
1.308 H H H H bencilo H
1.309 H H H H 4—-fluorbensila H
1.310 H H H H d—clorabencila H
1.311 H H H H 4-metilbencilo H
1.212 H H H H 2, 4-dimetilbencilo H
1.313 H H H H 2,4, 6—trimetilbensilo H
1.314 H H H H CHs CHa
1.315 H H H H CH2CHz CHa
1.318 H H H H n-propilo CHs
1.317 H H H H isopropilo CHs
1.318 H H H H n-hutilo CHa
1.319 H H H H isobutilo CHa
1.320 H H H H sac-hutilo CHs
1.321 H H H H tere-butilo CHa
1.322 H H H H vinilo CHa
1.323 H H H H etinilo CHs
1.524 H H H H trimetilsilil=tinilo CHs
1.325 H H H H CHaOH CHs
1.328 H H H H CH2OCH; SHa
1.327 H H H H CH20QCHCH3 CHa
1.328 H H H H CHaOCH O H, CH3
1.329 H H H H CHOCHOGHGH, CHa
1.330 H H H H CHaOCHGH WG H, CHa
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1.331 H H H H CHO CHs
1.232 H H H H CGOCHs CHs
1.333 H H H H COoH CHs
1.337 H H H H CiOnCH, CHa
1.335 H H H H CoaCH2GCHs CHa
1.335 H H H H GONH- CHs
1.237 H H H H CONHGH3 CHs
1.238 H H H H ZONHCHCH CHa
1.239 H H H H SON(CHz)a CHa
1.340 H H H H CON(GHz—ZH3)n CH3
1.341 H H H H CON(CHz) W CHs 2Ha
1.342 H H H H CH=NOH CHa
1.343 H H H H CH=N-CGCH, CHa
1.344 H H H H CH=N-CCH2GH: CHa
1.345 H H H H C(CHz)=N-OH CHs
1.345 H H H H C(TH3)=N—"T1CH; CH;
1.347 H H H H CH2OC(0)-NHCGH: CHa
1.348 H H H H CH2NH2 CHa
1.349 H H H H CHzNHCHO CHa
1.350 H H H H CHaNHZ(D)CH; CHs
1.351 H H H H CHaNHC (D) OCH; CHa
1.352 H H H H MHCO2CH; >Hs
1.353 H H H H [ o [ (9 o EY 2 CHz
1.354 H H H H CH@OH)CH2 CHz
1.355 H H H H CH{CH) O CH: CHa
1.356 H H H H CN CHz
1.357 H H H H CH2S5CH: CHa
1.358 H H H H CH2S(0)CH: CHs
1.359 H H H H CHaSOCH, CHa
1.360 H H H H CHaSCHACH: CHa
1.361 H H H H CHaS(OpCHaCH3 CHs
1.352 H H H H CHaSOaCHACH; CHs
1.353 H H H H QOGH, CHs
1.354 H H H H OCHCGHz CHs
1.385 H H H H CH(DOCHa)2 CHs
1.3568 H H H H CH(DCH2CHe)a CHa
1.367 H H H H ciclopropilo CHa
1.363 H H H H ciclobutilo CHs
1.363 H H H H ciclopentilo CHs
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1.370 H H H H ciclohexilo CHa
1.371 H H H H F CHs
1.372 H H H H Cl CHs
1.273 H H H H Br CHa
1.374 H H H H I CH3
1.375 H H H H OH CHa
1.378 H H H H fenilo CHas
1.377 H H H H 2—-acetilfznilo CHs
1.378 H H H H 3-acetilfenilo CHa
1.379 H H H H J-acetilfenilo CHs
1.380 H H H H 2—clorafznilo CHs
1.281 H H H H I—glorafenila CHs
1.232 H H H H A—zlorofenilo CHs
1.382 H H H H 2—ciancfenila CHa
1.354 H H H H A-tiansfenila CHs
1.385 H H H H d—sianafenilo CHz
1.388 H H H H 2-fluorfenila CHa
1.387 H H H H I—-flucrfenilo CHa
1.382 H H H H d—fluarfenilo CHs
1.339 H H H H 2-mietaxifenilo CHa
1.380 H H H H S—-metosifenila CHs
1.3 H H H H J-mteifenito CHs
1.392 H H H H 2-matilfenilo CHa
1.393 H H H H 2—-metilfenilo CH;
1.394 H H H H 4-mietilfenilo CHa
1.395 H H H H 2-nitrofenilo CHs
1.366 H H H H 3-nitrofenito CHs
1.397 H H H H 4-nitrofznild CHa
1.243 H H H H 2~tiomatilfenilo SHa
1.299 H H H H S-tiometilfenilo CHQ
1.400 H H H H A-tiometilfenila CHs
1.401 H H H H 2—triflusrmatoxifenila CHs
1.402 H H H H 3—~triflusrmetoxifenila CHs
1.40% H H H H d—trifluzrmeto=ifenils CHa
1.404 H H H H 2-triflusrmatilfenilo CHa
1.40& H H H H S-triflunrmetilfznilo CHa
1.406 H H H H d-triflucrmstilfenile CHa
1.407 H H H H 2, 3—diclarafenilo CHs
1.408 H H H H 2, diclorofenilo CHs3
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1.4049 H H H H 2,5—diclorafenilo CHa
1.410 H H H H 2, 6-diclorafenilo CHs
1.411 H H H H 3, d—diclerofenilo CHa
1.412 H H H H 3, 5—diclorofznilo CHa
1.412 H H H H 2, 3 diflucrfenily CHa
1.414 H H H H 2, ddiflucrfenilo CHj
1.415 H H H H 2,5—difluzrfznilo CHa
1.418 H H H H 2 E—difluarfenili CHa
1.417 H H H H 3, 4—diflucifenilo CHs;
1.418 H H H H 3, 5difluorfznila CHs
1.419 H H H H 2,4, A-triflusrfenila CHs
1.420 H H H H 2,4—dimetilfenilo CHa
1.421 H H H H 2,4,6-trimstilfenils C:Hs
1.422 H H H H 3,4, 5~trimetosifenilo CH3
1.423 H H H H 2—slore=2—ciansfenilo CHs
1.424 H H H H 2—cloro—d—ciancfenils CHa
1.425 H H H H 2=cloro~E-cianafenils CHa
1.426 H H H H 2—zlare—E—zianafenila CHy
1.427 H H H H I—lora-2-ciancfznila CHs
1.428 H H H H A-clore—d—siancfenilo ZHs
1.420 H H H H d—cluro-E—cianofznilo CHs
1.430 H H H H E—~cloro—2—ciancfenila CHa
1.431 H H H H d—clara—2—cianafenila CHa
1.432 H H H H 4—loro—3—ziancfznilo CHs
1.432 H H H H 2—clora—2—fluarfenilo CHs
1.424 H H H H 2—¢loro—~4-fluorfenilo GHs
1.435 H H H H 2—cloro—5—-flucrfznils =Ha
1.4328 H H H H 2~cloro-B-flucrfenils SH3
1.437 H H H H 3—cloro—2-fluarfenilo CHa
1.438 H H H H S—rloro—d-fluorfznilo CHs
1.439 H H H H A~gloro—S—fluarfznila CH3
1.440 H H H H f—cloro—2-fluorfznila CHa
1.441 H H H H F-cloro—2-flucrfenil CHs
1.442 H H H H 4—clora=3-flucrfenilo CHs
1.443 H H H H 2—<lor=~3-metilfenilo CHa
1.444 H H H H 2~cloro—d—matilfenils CHa
1.445 H H H H 2—clara—5—matilfenilo CH3
1.446 H H H H 2—cloro—G—metilfznilo CHa
1.447 H H H H 2—clore—2—-metilfenilo CHa
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1.448 H H H H Z—clara—d-metilfenilo CHs
1.449 H H H H A—clora—E—medtilfznila CHs
1.450 H H H H E—clare—2—metilfznila CH3
1.451 H H H H d—lorc—2—metilfenilo CHs
1.452 H H H H d-clara—3-metilfznilo CHz
1.453 H H H H 2—ciano—3-fluarfznilo CHs
1.454 H H H H 2—ziano—4-fluzifenilo CHs
1.485 H H H H 2—ciano—F—flucrfznila CHs
1.456 H H H H 2—ciano—G-fluarfznils CHa
1.467 H H H H 3—cianc—2-fluarfenila CHs
1.458 H H H H 2—cians—-flusrfenil CHs
1.459 H H H H A—cians—5—flucrfenils CHs
1.460 H H H H S—ciano-2-flucrfznilo CHs
1.461 H H H H d—ciana-2—-fluarfznily CHs
c1.462 H H H H d—ciano-3—fluarfznila CHa
1.463 H H H H 2—fluar-3—metilfenila ZHs
1.464 H H H H 2-fluor—4—rnetilfenilo CHa
1.465 H H H H 2—fluar-&—metilfenilo (2
1.4G6 H H H H 2-flucr—-S-metilfenilo CHs
1.467 H H H H 2-fluar—2—-metilfznilo CHs
1.4553 H H H H I-fluor——mtilfenils CHs
1.469 H H H H A-flusr—E—metilfenils CHs
1.470 H H H H A-fluor—z—metilfznilo CHa
1.471 H H H H d-flusr—2—metilfenila CHa
1.472 H H H H d-fluor-3—metilfznila GH3
1.473 H H H H piridin—2—ilo Ha
1.474 H H H H piridin—3—ilo CHa
1.475 H H H H piridin—4—ilo CHa
1.476 H H H H 3—clarapiridin—2—ilo Hs
1.477 H H H H d—cloropiridin—2—ilo CHa
1475 H H H H S—cloropiridin-2-ilo CHa
1472 H H H H E—clorapiridin—2-ilo CHs
1.480 H H H H —claropiridin-3—ilo CHs
1.431 H H H H d—clorapiridin—3—il CHs
1.482 H H H H E—cloropindin—3—ilo CHs
1.483 H H H H 2—cloropiridin~d—ilo CHs
1.484 H H H H J—cloropiridin—<—ilo CHs
1.425 H H H H 2—cloropiridin-5—ilo CH,
1.43¢ H H H H 3—cianapiridin-2—ilo CHs3
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1.487 H H H H 4—cianopiridin—2—ilo CHs
1.422 H H H H S—cianagiridin-2—ilo CHa
1.455 H H H H S—cianopiridin—2—ilo CHa
1.4990 H H H H 2—cianopiridin-3-ilo CHa
1.491 H H H H 4—cianopiridin—3—ilo CHa
1.492 H H H H f—cianapiridin—3—ilo CHa
1.403 H H H H 2—cianopiridin—-&—ila CH3
1.494 H H H H Aflusrpiridin-2—ita CHs
1.495 H H H H A-flucrpiridin—2-ilo CHs
1.496 H H H H E—fluarpiridin—2—ilo CGHs
1.497 H H H H G-flucrpiridin-2—ilo CHs
1.4935 H H H H 2-flucrpiridin-3-ilo CHs
1.499 H H H H d-fluzrpiridin-3-ilo CHs
1.500 H H H H S—flucrpiridin—-3—ilo CHs
~1.801 H H H H 2-fluarpindin-&—ila CHs
1.502 H H H H 3-nitropiridin—2-ilo CHs
1.503 H H H H d-nitropiridin—2-ilo H3
1.504 H H H H S-nitropiridin—2—ilo CHa
1.505 H H H H A—nitropiridin—2—ila CHa
1.506 H H H H 2—nitropiridin—3—ilo CHa
1.507 H H H H d-nitropiridin—3—ilo CHs
1.508 H H H H E—nitropiridin—3—ila CHa
1.509 H H H H 2-nitropiridin-5-ilo CHa
1.510 H H H H Atriflusrmetilpiridin—Z—ilo Hs
1.511 H H H H A—trifluarmedilpiridin-2—ilo CHs
1.512 H H H H E-triflucrmetilpiridin—2—ilo CHs
1.513 H H H H A—triflusrmetilpiridin—2—ilo Hs
1.514 H H H H 2-triftuzrmetilpiridin=S—ila CHs
1.515 H H H H d—triflunrmetilpiridin-3—ilc CHs
1.5168 H H H H E-triflusrmetilpiridin—3—ilo CHa
1.517 H H H H 2-triflucrmetilpiridin—5-ilo CHs
1.51% H H H H 2 B=bis(triflucrmatil)—piridin-3—ile | GHs
1.519 H H H H 2,6-bkis(trifluormetily—giridin—~—ilo | CHs
1.620 H H H H 3, 5—bia(triflucrmetily—piridin-2—ilo | ©Hs
1.621 H H H H 2-tiznilo CHa
1.522 H H H H 3~tienilo CHa
1.522 H H H H E—cianctisn—2—ilo CHa
1.524 H H H H 2—furilo CHs
1.525 H H H H 3furilo CHs
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1.626 H H H H 1-mistil-1,2, 3-triazal—d-ilo CHs
1.627 H H H H 2—-mtiltiopirimidin—3—ilo CHs
1.623 H H H H E—metil-2-metil-tispirimidin—4- “Hs
ilo

1.529 H H H H pirazin—-2-ilo CHs
1.520 H H H H 2, B=dimatilpirazin-2-ilo CHs
1.531 H H H H Z—clancpirazin—2-ilo CHa
1.532 H H H H quinglin—2-ile CHz
1.533 H H H H —stiliuinalin—-2—ila CHs
1.534 H H H H beznaila CHs
1.535 H H H H d-fluzrbzncilo CHs
1.53G H H H H d—clarobencila CHa
1.537 H H H H J-mistilbzncilo CHs
1.53 H H H H 2,4—dimetilbencilo CHa
1.639 H H H H 2,4, 2=trimetilbencilo CH3
1.540 CH: | H H H CHs H
1.541 CHs [ H H H CH2CHs

1.542 CH; | H H H n-propilo H
1.543 CHs | H H H isopropilo H
1544 | CHs | H H H n-butiio H
1.545 CHs [ H H H iscbutilo H
1.546 CHa: | H H H sac-hutilo H
1.547 CH: | H H H terc-butilo H
1.548 CH: | H H H vinilo H
1.649 CH; | H H H etinil H
1.550 CH: | H H H trimedtilsililetinila H
1.551 CHs [ H H H CH20H H
1.552 CHs | H H H CHaOCH; H
1.553 “Ha | H H H CH2OCH2CHa H
1.554 CH: | H H H CHaOCH2OCH3 H
1.555 CH: | H H H CHaDCHOCGHACH3 H
1.556 CH: | H H H CHaOCH2CHAOCH3 H
1.557 CHz | H H H CHO H
1.558 CH: { H H H COGCHs H
1.859 CHs | H H H COaH H
1.5660 CHs [ H H H COaCH; H
1.561 CH: | H H H COaCGHACH; H
1.562 CHs | H H H CONH2 H
1.563 CHs | H H H CONHCHs H




3y

189
RG R7 RB RQ R10 R11
1.564 CHs | H H H CONHCGHACH;, H
1.568 CH: | H H H CON(CHa)2 H
1.566 CH: | H H H CON(ZH—CHz)2 H
1.567 CHs | H H H CON(GHz) T H3 H
1.568 CHs | H H H CH=NOH H
1.569 Hs | H H H CGH=N-OCH; H
1.570 CHs | H H H CGH=N—-OCH2CHs H
1.571 CH; | H H H C{CHa)=N-QH H
1.572 CHy | H H H C(CH3)=N—OCH; H
1.573 CHs [ H H H CHa O (D)~NHCH, H
1.574 CHs | H H H CH2NH2 H
1.575 CHs | H H H CHaNHCHO H
1.578 CHs | H H H CHaNHZ (D) CH; H
1.577 CH; [ H H H CHaNHZ (D) CH; H
. 1.878 CHs | H H H NHCGO2GH, H
1.579 CHs | H H H NHCO20(CHz)3 H
1.580 CHs | H H H CH(OH)CH3 H
1.581 CH: | H H H CH(CHz)OCH, H
1.582 CHs | H H H N H
1.583 CH: | H H H CHaSCH, H
1.554 CH: | H H H CH2S(0)CH3 H
1.585 CHs | H H H CHaSD2CHa H
1.588 CH: | H H H CHaSCHaCHS H
1.587 CH: | H H H CH2S(DPH2CH; H
1.53% CH: | H H H H2SO2CH.CH3 H
1.589 CH: | H H H OCH3 H
1.580 CHs | H H H OGH2CH: H
1.591 CHs [ H H H CH(OCHz)2 H
. 1.592 CHs | H H H CH(OCHCH3)z H
1.693 CH: | H H H ciclaprapilo H
1.594 CH: | H H H ciclobutilo H
1.595 CHs | H H H ciclopentila H
1.595 CHs | H H H cialshexilo H
1.597 CHs [ H H H F H
1.598 CHs | H H H cl H
1.599 CHs | H H H Br H
1.600 CHs | H H H I H
1.801 CH: | H H H OH H
1.602 CHs | H H H fenilo H
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1.603 CHa [ H H H 2—-acetilfznilo H
1.604 CH: | H H H A-acetilfenilo H
1.605 CH: | H H H 4-acetilfenila H
1.603 CHz | H H H 2—clorofenils H
1.607 CHs | H H H 3—clorofenilo H
1.608 CHs | H H H d—clorafenilo H
1.609 CHs | H H H 2—cianzfenilo H
1.610 “Hz: | H H H J-ctanafenils H
1.611 CH: | H H H 4—cianafznilo H
1.612 CHa | H H H 2-flusrfenilo H
1.613 CHa | H H H 3—flunrfenila H
1.614 CH; | H H H dfluorfznilo H
1.615 CHs [ H H H 2-matifanilo H
1.616 CHz | H H H 3-mi=taxifznila H
1.617 CH: | H H H d-metoxifenito H
1.618 CHs | H H H 2—-medilfznilo H
1.619 CHs | H H H S—medilfenilo H
1.620 CHs | H H H d—metilfenilo H
1.621 CHs | H H H 2—nitrofenilo H
1.622 CHs | H H H A-nitrafenilo H
1.623 CH: | H H H -nitrafenila H
1.624 CH: | H H H 2-tiometilfenilo H
1.525 CH: | H H H 3-tismetilfenilo H
1.626 CH: | H H H J-tiometilfznila H
1.627 CHs | H H H 2-triflucrmetsxifenilo H
1.62¢ CH: | H H H S—triflusrmetoxifenito H
1.629 CHz | H H H d-triflusrmetosifenilo H
1.630 CH: | H H H 2-triflucrmatilfenila H
1.631 CH: | H H H 3—triflucrmetilfenilo H
1.6:32 CH: | H H H dtrifluarmetilfznilo H
1.62 CH; | H H H 2, i—diclorsfenilo H
1.634 CHs | H H H 2, 4—diclzrofznila H
1.635 CHs | H H H 2, 5—diclzrofenilo H
1.6368 CHs | H H H 2 5—diclorofznilo H
1.627 CH: | H H H A 4diclorofanilo H
1.638 CH: | H H H 2, 5~diclarofznild H
1.839 CHz | H H H 2, 3diflucrfenils H
1.640 CH; | H H H 2, ddiflucrienilo H
1.641 CHs | H H H 2, 5-diflusrfenilo H
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1.642 CH: | H H 2,0difluarfznilo H
1.643 CH: | H H H 3, d—difluarfznilo H
1.644 CH: | H H H 3,5-diflusrfenilo H
1.645 CH: | H H H 2,4,6-triflucrfenila H
1.646 CH: | H H H 2,4—dimetilfenils H
1.647 CH: | H H H 2,4, 5-trimetilfenilo H
1.648 CHz | H H H 3,4, 5—trimataoxi-—fenila H
1.649 CH: | H H H 2-cloro-2-ciancfenils H
1.650 CGHz | H H H 2~clora—d—cianafenils H
1.651 CHy | H H H 2—lor—5-cianofenila H
1.662 CHa [ H H H 2—clore—a-ciancfenilo H
1.652 CHs | H H H 2—cloro—2—siancfenilo H
1.654 CHs [ H H H d—zlara—d-cianofenilo H
1.668 CHa [ H H H A—cloro—E~cianafznilo H
< 1.686 CHz { H H H E—cloro—2—ciancfenila H
1.667 CH: | H H H d=clorp-2—-ziancfenila H
1.668 CH: | H H H d—clore—2—ciancfenils H
1.659 CH: | H H H 2—-clorg—3-flucrfenilo H
1.660 CH: | H H H 2—cloro—~3-flusrfenilo H
1.6681 CHs | H H H 2—clar-E—fluarfznila H
1.662 CHs; | H H H 2-clora—S—fluorfenils H
1.663 CH: | H H H 2—dlors—2-flucrfenils H
1.654 CH: | H H H G—clorg—d-flucrfenilo H
1.665 CHa [ H H H J—cdara—S-fluzrfznila H
1.666 CHs | H H H S-claro-2—flusrfanilo H
1.667 CHa | H H H d—clore—2-fluarfenilo H
1.663 CHz | H H H A—cloro—3—flucrfznilo H
1.669 GH: | H H H 2—zlora=2=matilfenila H
J1.670 CH: | H H 2—cloro—4—metilfznila H
1.671 CH: | H H H 2—clore—E—matilfenilo H
1.872 CH: [ H H H 2—cloro—£—matilfenila H
1.673 CHz | H H H 3—cloro—2-metilfznilo H
1.674 CH; | H H H 3—cloro—4-meatilfenilo H
1.675% CHs | H H H A—cloro—E-metilfenilo H
1.678 CH: | H H H S—cloro—2-matilfenilo H
1.677 CHs | H H H d—=cloro-2-matilfenilo H
1.6872 CHs | H H H d—clora=2-metilfenila H
1.67% CHz [ H H R 2—ciano—2-fluarfenilo H
1.68 CH; | H H H 2—cianc—3-flusrfenilo H
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1.631 CH: | H H H 2—cianao—=8-flucrfenila H
1.632 CH: | H H H 2—cianc—E—flucrfznils H
1.633 CHs | H H H J—ciano—z-fluarfznilo H
1.€84 CHs | H H H A-cianz—34-flucrfenils H
1.625 CHz | H H H A—cians—E-fluorfznils H
1.636 CHy | H H H F—ciano—2-fluorfenilo H
1.637 CHa | H H H d-cianc—2—fluarfznila H
1.628 CH: | H H H d—ciano-3—flucifenilo H
1.689 CHz | H H H 2-fluer-3—metilfenils H
1.690 CHz [ H H H 2~flusr—4—metilfanila H
1.691 CH: | H H H 2-fluar-5-metilfenilo H
1.602 CH: | H H H 2-fluar-S—metilfznilo H
1.593 CHs; | H H H G- fluor-2-matilfenila H
1.694 CH: | H H H 3-fluor—4—metilfznilo H
, 1.695 CHs | H H H 3-flusr-f-medilfenily H
1.598 SGHa | H H H S—flunr—2-metilfenila H
1.647 CHs | H H H d-flusr-2-mtilfznilo H
1.698 CHz [ H H H 4-flurr~3-metilfenilo H
1.6449 CHs | H H H piridin—2—ilo H
1.700 CHs [ H H H piridin—3—-ilo H
1.701 CHs | H H H piridin—4—ilo H
1.702 CH: | H H H 3~cloropiridin-2-ilo H
1.703 CHs | H H H d—loropiridin—2—ilo H
1.704 CH: | H H H S—cloropiridin-2-ilo H
1.705 CH: | H H H G—cloropiridin—2-ilo H
1.708 CH: | H H H 2—clorapiridin—2—ilo H
1.707 CH: | H H H d—cloropiridin=3-ilo H
1.708 CH: | H H H S—cloropiridin—3—ilo H
1.700 CH; | H H H 2—claropiridin—~4—ilo H
1.710 CHs | H H H 3—clargpiridin—3—ilo H
1.711 CH: | H H H 2—clorapiridin=5-ita H
1.712 CH: | H H H 3—ciancpiridin—-2-ilo H
1.713 CHs | H H H d—cianapiridin—-2—-ilo H
1.714 CH: | H H H S—cianapiridin-2—ilo H
1.715& CHs | H H H S—cianapiridin—2—ilo H
1.718 CHs | H H H Z—cianopiridin=3—ila H
1.717 CHs | H H H d—cianopiridin-3-ilo H
1.718 CHs | H H H E~cianopiridin=3—ila H
1.719 CH3 | H H H 2-cianapiridin=5~ilo H
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1.720 CHs | H H H A-flusrpiridin—2—ila H
1.721 CH: | H H H d-fluzrpiridin-2—ilo H
1.722 CH: [ H H H E-fluorpiridin—2-ilo H
1.723 CH: | H H S~ fluarpiridin—2—ila H
1.724 CH; | H H H 2-fluorpiridin-2-ilo H
1.725 CH: | H H H A-flucrpiridin-3—ilo H
1.720 CHs | H H H E-flucrpiridin—2~ilo H
1.727 CHs; | H H H 2—fluarpiridin—5—ilo H
1.723 CH: | H H H B-nitropiidin-2—ilo H
1.720 CH: | H H H 4—nitrapiridin—2—-ilo H
730 CHs | H H H S—nitropiridin—2—ilo H
1.731 CHz | H H H B-nitropiridin~2-ilo H
1.732 CHa [ H H H 2-nitropiridin—2—ilo H
1.733 CHz | H H H 4—nitropiridin—3-ilo H
»1.734 CH: | H H H B-nitropiridin—3—ila H
1.7356 CH: | H H H 2=-nitropiridin—=&~ilo H
1.756 CH: | H H H I-triflucrmetilpiridin—2—ilo H
1.737 CH: | H H H d-triflucrmetilpiridin—2—ilo H
1.738 CH: | H H H E-triflucrmetilpiridin—2—ilo H
1.739 CGHy | H H H E—triflucrmetilpiridin—2-ilo H
1.740 CHa [ H H H 2-trifluormetilpiridin—3-ilo H
1.741 CHs | H H H d-triflucrmetilpiridin-3—ilo H
1.742 CHs | H H H E—triflucrmetilpiridin—2—il H
1.743 CHa | H H H 2-trifluormetilpiridin=5-ilo H
1.744 CHs | H H H 2 5-bis(lriflucrmetil)—piridin-3-ilo | H
1.745 CH: | H H H 2 E~bis(triflucrmeti~piridin~—ila | H
1.746 CH: [ H H H 3, 5-bis(triflucrmetil)—piridin-2-ilo | H
1.747 CHs | H H H 2-tienilo H
1.748 CH; | H H H 3-tienilo H
1.749 CHs | H H H E—cianotien—2-ilo H
1.750 CHs | H H H 2—furilo H
1.751 CHa [ H H H 3—furilo H
1.762 CH: | H H H 1-mtil-1,2,3~triazal-3~ila H
1.753 CH: | H H H 2—mtiltiopirimidin—4—ilo H
1.754 CHs; | H H H E—medil-2-medil-tiopirimidin—4— H
ilo

1.755 CHs | H H H pirazin—2—ilo H
1.755 CHs | H H H 3 —dimatilpirazin-2-ila H
1.757 CH: | H H H I~clanapirazin—2-ilo H
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1.758 CHs | H H H quinclin-2—ila H

1.754 CH: | H H H S—etilquinolin—2-ilo H

1.760 CH: | H H H bencilo H

1.761 CH: [ H H H d-fluorbznacilo H

1.762 CH: | H H H 4—clarabencila H

1.763 CHs | H H H d-metillznsila H

1.764 CH: | H H H 2,4-dimatilbenilo H

1.765% CHz | H H H 2,4, F—trimetilbancilas H

1.768 CHz | H H H H CHs
1.787 CHs | H H H CH: CHa
1.768 CHs [ H H H CHaCHs CHa
1.769 CHs | H H H n-propilo CHa
1.770 CHz | H H H isopropilo CHa
1.771 CHs | H H H n-hutilo CHa
1.772 CH: | H H H isobutilo CHs
1.773 CHz | H H H sa-butiln CHa
1.774 CHs | H H H terc-butilo CHa
1.775 CHs | H H H vinilo CHa
1.776 CH: | H H H etinilo Ha
1.777 CH: | H H H trimetilsililztinilo CHs
1.778 CHs | H H H CH20H CHa
1.779 CH: | H H H CH2OCH: CHa
1.780 CHs | H H H CHaDSHACH; ZHa
1.781 CH; | H H H CGHaOCH0CH, CHs
1.782 CH:; | H H H CH2OCH20HA2Ha CHa
1.783 CH: | H H H SHa S H2CHo S H, CHs
1.784 CH: | H H H CHO CHa
1.785 CH: | H H H COCH: CHs
1.786 CHs | H H H CaoH CHs
1.787 OHs [ H H H COaCHa CHa
1.782 CHs | H H H COaCHACH, CHs
1.784 CHs | H H H CONHz CHs
1.790 CH: | H H H CONHCH; CHa
1.791 CH: | H H H CONHCGHCH; CHa
1.792 CH; | H H H CON(CHa)2 CHa
1.783 CHs | H H H SON(CH~ZH2)2 CHs
1.794 CH: | H H H CON(SH3)OCH, CHs
1.795 CH: | H H H ZH=NOH CHs
1.795 CHa | H H H CH=N—-OCH: CHa
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1.797 CHs [ H H H ZH=N-COCHCGHs CHa
1.79% CHs | H H H C(CH:)=N-CH =Ha
1.799 CH: | H H H C(ZHz)=N—DCH; CHa
1.800 CH: | H H H CHaOG(0)-NHCH; CHa
1.801 CH: | H H H CHaNH2 CHa
1.802 CHs | H H H CHaNHCHO CHa
1.803 CH: | H H H CHNHIZ(0)CH, ZHa
1.804 CHs | H H H CHaNHC () OCH: CHs
1.805 CHs [ H H H NHCOCH; =Hs
1.806 CH: | H H H NHCO2C(CHg)s oHs
1.807 “H: [ H H H CH(DH)CHa CHa
1.802 CH:; | H H H CH(ZHz)OCH: CHs
1.809 CH: | H H H CN CHs
1.810 CHs | H H H CHaSCH: CHa
1.811 “Hs | H H H CGH2S(O)CH; CHs
1.812 CH: | H H H SHaSO2CH: CHs
1.813 CGHs | H H H SHaSCHACGH; ZHs
1.814 CHz | H H H CHaS(O)CHaCH, Ha
1.815 CH: | H H H CH2S02CHCHs CHa
1.816 CHs | H H H OGHa ZHs
1.817 CH: | H H H OCGHTH; CHs
1.818 CH; | H H H CH(DSHz), CHs
1.819 OHs | H H H SH(OCHCHz)o CHa
1.820 CHa [ H H H Cislapropilo CHs
1.021 CHs [ H H H Ciclobutilo CHa
1.822 CHy | H H H Ciclapentila CHa
1.623 CHs | H H H Ciclahavilo CHs
1.824 CHs; | H H H F CHs
1.825 CHs | H H H cl CHs
1.826 CHs | H H H Br CHs
1.827 CHs [ H H H I CHs
1.828 CH: [ H H H OH CHs
1.829 CH: | H H H fznilo CHa
1.830 CH: | H H H 2-acetilfenilo CHy
1.821 CHs | H H H 3-acatilfenils CHy
1.832 CHy | H H H d-acatilfznilo CHs
1.833 CH: [H H H 2—clarafenila CHs
1.82 CHs | H H H 3—zlorofenily CHs
1.838 CH: [ H H H A—clorofenils CHs
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1.828 CHy | H H H 2—cianafenilo CHa
1.837 CHs | H H H 3—cianofenilo CHs
1.828 CHs | H H H d-cianofenils CHs
1.839 CHs | H H H 2—flucrfenilo CHa
1.840 CHs | H H H 3-flucrfenilo CHa
1.841 CHs | H H H 4-flucrfznilo CHs
1.842 CHz | H H H 2~mietcifenilo CHs
1.843 CHs | H H H 2-metaxifenilo CHs
1.844 CHs | H H H d-mietawifenils CHa
1.845 CH: | H H H 2—mietilfiznilo CGHa
1.846 CH: | H H H J—metilfenilo CHs
1.347 CHs | H H H J-metilfenilo CHs
1.848 CH: | H H H 2-nitrofenilo CHa
1.849 CH: | H H H Z—nitrofenilo CHz
1,850 CH: | H H H $-nitrofenilo CHa
1.851 CH: [ H H H 2-tiometilfznilo CHs
1.852 CH: | H H H G-tiometiifznilo CHs
1.853 CH: | H H H I-ticmestilfenils CHa
1.564 CHz [ H H H 2-triflucrmetcsifenilo CHa
1.885 CH: | H H H 3-triflucrmetaxifenilo CHa
1.853 CH: | H H H d-trifluormetcifenilo CHa
1.857 CHs | H H H 2-triflusrmetilfenilo CHa
1.858 CHs | H H H 3-triflusrmetilfenilo CHa
1.859 CHa | H H H d-trifluormiztilfenila CHs
1.850 CHs | H H H 2,3diclorafenilo CHs
1.8531 CH: | H H H 2 d—diclorofenilo CH3
1.862 CH: | H H H 2,5=diclarofenito CHs
1.863 CH: | H H H 2,G=dliclorafenilo CHs
1504 CH: [ H H H 3 ddiclorafenils CHs
1.865 CHs | H H H 3, 5—diclorofznilo CHs
1.856 CHs | H H H 2,3—difluarfenily CHs
1.857 CHs | H H H 2, 4diflucriznilo oH;
1.862 CHz | H H H 2, 5—diflusrfenila SHs
1.569 CH: [ H H H 2 F=diflunrfznilo CHs
1.870 CHs | H H H 3, 4—diflucrfznilo CHs
1.871 CH: | H H H 3,5~diflucrfenila CHs
1.872 CHs | H H H 2,4, 6-triflucrfenilo CHs
1.2873 CHz | H H H 2, d=dirnilienilo CHs3
1.874 CHz | H H H 2,4, 6—trimetilfznilo CHa
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1.875 CH: | H H H 3,4, S=trimataifenila CHs
1.676 CH: | H H H 2—clore—3—cianafenilo CHs
1.877 CH: | H H H 2=tlara=d-sianafenila ZH;
1.878 CHa | H H H 2—clarc—E—cianafenila CH3
1.679 CHy [ H H H 2-claro=S—cianofznils CHa
1.830 CHs | H H H 2-clore-Z-ciansfznilos CH3
1.881 CH: | H H H 2—cloro—d—ciancfznila CHj
1.832 CHz | H H H Z—clora-E—sianafznilo CHs
1.582 CHs | H H H B=lorg=2=ciancfenilo CHa
1.88 CHz | H H H d—clorn—2—cianofznilo “H3
1.886 CH: | H H H d-zlora-3-rianafenilo CHa
1.856 CH: | H H H 2-claro-3—fluarfznilo CH;
1.887 CHs | H H H 2—clar—i-flucrenilo CHs
1.888 CH: | H H H 2-claro-8-fluorfenilo CHs
- 1,839 CH: | H H H 2-alaro—f-flucrienilo CHs
1.890 CH: | H H H 2—cloro-2-fluorfenila CH3
1.891 CH; | H H H S—clorx—4-fluorfenilo CHs
1.882 CH: | H H H ~clorc=E—flucrfznila CHs
1.893 CH: | H H H E—clora=z-flucrfenito CHa
1.834 CH: | H H H d—cloro—2—-fluarfznilo CHs
1.805 CHz2 | H H H 4—clore—3-flucrfenilo CHa
1.5938 CH: | H H H 2-zloro-3—mitilfznila CHs
1.897 CH: | H H 2—zlarc—3—matilf2nilo CHs
1.898 CHz | H H H 2—clara—E-metilfenilo CHs
1.299 CHy [ H H H Z2—olora-S-metilfenilo ZHs
1.900 CH: | H H H J—chore—z—-metilfenila GHa
1.601 CHs | H H H 3—clore—d-matilfenila CHg
1.902 CHs | H H H J-oloro—E—matilfznilo CHs
- 1603 CHs | H H H E—loro-2-metilfznilo ZHs
1.904 CHa | H H H d—laro—2-—metilfenilo CHa
1.005 CH: | H H H d=clora—3—metilfenilo CHs
1.906 CHs; | H H H 2—iano—3-fluorfenilo CHs
1.907 CH: | H H H 2—ciana—3-flucrfenila CHs
1.905 CH: | H H H 2—cians—5-flucrfznila CHa
1.909 CH, | H H H 2-siano—E—fluarfznilo CHs
1.610 CH: | H H H Z—cianc—2—fluarfenilo CHs
1.911 CH: { H H H 3—sianc—d—flucrfznilo CHs
1.912 CH: | H H H J~ciano-S-flusrfenils CHs
1.913 CHy [ H H H f—cianc—2-flunrfznilo CHs
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1062 | GHs | A i |[H Efuerpindin—a—il THs
1.954 CHy | H H H 2—fluorpiridin—5—ilo CHs
1.955 CHs | H H H 3~nitropiridin~2=ilo CHs
1.953 “Hy | H H H d—nitropiridin—2—ilo GHs
1.957 CHa | H H H S-nitropiridin—2—ila CHa
1.953 CHy | H H H S-nitropiridin-2—ilo CHs
1.959 CH: | H H H 2-nitrapiridin—3—ilo CHs
1.960 CHs | H H H d—-nitropiridin—3—ilo CHs
1.961 CHz | H H H S—nitropiridin-3~ilo “Hs
1.962 CH: | H H H 2—nitropiridin—5—ila CHs
1.983 CGHz | H H H S-triflunrnietilpiridin—z—ilx CHs
1.954 CGH: | H H H A-triflusrmatilpiridin=2-ilo ZHs
1.965 CH: | H H H E—triflusrmetilpiridin—2—ila CH3
1,964 CH:; | H H H e~-triflusrmatilpiridin—z—ilo CHs
v 1.867 CH: | H H H 2—triflusrmedtilpiridin—3—ilo “Hs
11.933 OH: | H H R d-triflucrmetilpiridin-3—ilo CHa
1.969 CH: { H H H S-triflucrmetilpiridin=3—ilo CHa
1.970 CH: | H H H 2—triflusrmetilpiridin—5—ilo CHs
1.971 CH: { H H H 2 S-his(triflucrmetil)—piridin~3-ilo | CHa
1.972 CHs; | H H H 2 G-his(triflucrmetil)—piridin—d-ilo | CHs
1.873 CH: | H H H 2, 5~bis(triflusrmetil)—piridin=2—-ils | CH3
1.974 CH: | H H H 2-tienilo CHs
1.975 CHs | H H H A-tienila CHs
1.673 CH: | H H H S-cianatisn—2—ila CHs
1.977 CH; | H H H 2-furiln CHs
1.978 CH: | H H H 3-furilo CHa
1.079 CH: | H H H 1-matil-1,2,2-triazol—4-ila CHa
1.930 CH: |H H H 2-metiltiopirimidin—d—ilo Hs
1.6%1 CH: | H H H S—metil-2—meti-tiopirimidin~4— | CH;
ilo

1.082 CH:; | H H H pirazin-2—ilo CH3
1.983 CHs | H H H 2 E~dimetilpirazin~2—ilo Hs
1.924 CH: | H H H A-cignapirazin-Z-ilo CHs
1.985 CH: | H H H quinalin—2—ilo CHs
1.925 TH; | H H H 3—atilquinalin—2-ila CHs
1.987 CH; | H H H bencilo CHs
1.988 CH: | H H H F-flucrbenailo CHa
1.989 CHs | H H H A-clorabencilo CHs
1.990 CHs | H H H d-metilbencily CHs

4
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1.991 CH: | H H H 2,4-dimetilbencilo CHa

1.992 CH: [ H H H 2,4, B-trimatilbznilo CHs

1.993 CH: | H H H H CHaOH

1.994 CH: | H H H GH2OCH;

1.995 CH; | H H H H CH2OSH2SH;

1.908 CH: | H H H H CHO

1.007 CHs | H H H H ZOCHs

1.998 CH: | H H H H COaH

1.999 CHs | H H H H GOaCHs

1.1000 ZH: | H H H H S0aCHaCH;

1.1001 CH: | H H H H CONHR

1.1002 CH: | H H H H CONHCHg

1.1003 CH: | H H H H CONHCH2CHs

1.1004 CH; | H H H H CON(CHa)2

V1.1005 CH: | H H H H CON—(CH2CH:)o

T 11008 CH: | H H H H CON(ZHg)D-CHg

1.1007 CH: [ H H H H CH=NOH

1.1008 CHz | H H H H GH=NOCH;

1.1009 CHs | H H H H CGH=NOCH2-CH3

1.1010 CHz | H H H H C(CHg)=NOH

1.1011 CH: | H H H H C{CH3)=ND-CH3

1.1012 CH: | H H H H CHaOC(0)NH=-CH;

1.1013 CH: | H H H H CH2NH:

1.1014 CH: | H H H H CGHaNHCGHO

1.1015 CHz | H H H H CHaNHC(0)—CH3

1.101% CH: | H H H H CHaNHC (D) OCHs

1.1017 CH: | H H H H NHCO22H,

1.1018 CH: | H H H H NHZOo—C(CHg)3
11019 CH: | H H H H CH(QH)CH;

1.1020 CH: | H H H H CH(CH2)OCH;

1.1021 CH: | H H H H CN

1.1022 CH; | H H H H CH:SCH;

1.1023 CHs [ H H H H CH2S(0)CH;

1.1024 CH: | H H H H CHaS02CH;

1.1025 CH2 | H H H H CH2SCH2CH;

1.1026 CH, | H H H H CHaS(0)CHa~CH;

1.1027 CH: | H H H H CHaS020H-CH3

1.1028 “H: | H H H H OCH;

1.1029 CHs | H H H H OCHACH3
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1.1030 CH: | H H H H CH(E O Hg)2
1.1031 CH: | H H H H CH—( O HaZHe)2
1.1032 CHs [ H H H H CGHaCHa
1.1033 CHy [ H H H H CHaHaCHs
1.1034 CHa | H H H H CH(CH2)2
1035 | GH; | H H H H S{CH)
1.1034 CHs | H H H H CHAaZH(CH3)A
1.1037 GHa | H H H H CHa (0 Hz)3
11038 CHz | H H H H “HaCN
1.1030 CH: | H H H H aiclopropilo
1.1040 CH: | H H H H ciclobutile
1.1041 CH: | H H H H ciclopentil
1.1042 CHz | H H H H ciclohexila
1.1043 CHz | H H H H CHa—ciclopropilo
1.1044 CHs | H H H H bencilo
11045 | OF | H H H CH:CF>
1.1046 CHs | CHs H H CHa CHa
1.1047 H H (] Cl H H
1.1048 H H Cl cl CHs
1.1049 CHa | H Gl Cl H CHs
1.1050 H H Br Br H H
1.1051 H H Br Br H CHs
1.1052 CHs | H Br Br H CHs
1.1053 H H OH OH H H
1.1054 H H OH OH H CHs
1.1055 CH: | H OH OH H CH3
1.1056 H H —O—C(CHz)-0- | H H
1.1057 H H —O-C(CH3)2—0- | H CHa
1.1058 CH: | H —O—-C(ZH3)—0- | H “Hs
74088 | H | R y R forman la unidad | H H H

=0
1.1060 | H R"y F° forman la unidad | H H CH;

=0
1.1061 ZH; | R" y R® farman la unidad | H H H

=0
1.1062 CH: [ R"y P° forman la unidad | H H CHs

=0
11063 | H R"y R” forman la unidad | H H H

=NOCHj3
11084 [ H R"y R® furman la unidad | H H CHs
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=NOCHS3;
1.1065 | GHy [ Ry F° forman [a unidad H
=NOCH;
11066 | GHs | R” y R” farman la unidad GH3
=NOCHj3
11067 | H R" y R® forman la unidad H
=NOCHACHs
11063 | H F"y F° forman la unidad CHs
=NOCH2CH3
11069 | CHs [ R" y R® forman la unidad H
=NOCHCH3
11070 | CHs | R" y F° forman la unidad ~Hs
=NQCHCHS
11071 |H | H H o (CHz)—0— H
67z |H | H H —O—(CH2)—— =Ha
11073 | GCHs | H H O (CHa)—— H
1.1074 | oHs | H H —o—(2Hayo—m "=Ha
1.1075 H H H ——(ZH2)=—0— H
1.1078 H H H —O—(CHa)e—0— CH3
1.1077 CH; | H H —0—(GHo)2~0- H
11078 | GHs | H H —O—(CHa)o— 01— Ha

La Tabla 2 comprende los compuestos de la férmula (A), donde R' es etilo,

R® y R* son metilo, R, R® y R son hidrogeno y R, R7, R%, R?, R", y R"! son

segun se definieron en la Tabla 1.

La Tabla 3 comprende los compuestos de la formula (A), donde R'y R* son

etilo, R* es metilo, R*, R® y R'" son hidrégeno y R, R’, R*, R%, R", y R"! son

segun se definieron en la Tabla 1.

La Tabla 4 comprende los compuestos de la formula (A), donde R', R? y R*
son etilo, R*, R* y R' son hidrégeno y R%, R’, R®, R", R"™, y R"! son seglin se

definieron en la Tabla 1.
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La Tabla 5 comprende los compuestos de la formula (A), donde R'y R? son
metilo, R¥, R*, R® y R son hidrégeno y R®, R7, R®, R*, R", y R"! son seglin se

definieron en la Tabla 1.

La Tabla 6 comprende los compuestos de la férmula (A), donde R'y R? son
metilo, R* es metoxi, R*, R® y R" son hidrogeno y R®, R”, R*, R¥, R'", y R'! son

segun se definieron en la Tabla 1.

La Tabla 7 comprende los compuestos de la formula (A), donde R’ y R? son
metilo, R* es cloro, R?*, R® y R" son hidrogeno y R, R”, R*, R*, R", y R"! son

segun se definieron en la Tabla 1.

La Tabla 8 comprende los compuestos de la formula (A), donde R'y R? son
metilo, R* es bromo, R*, R* y R son hidrégeno y R*, R7, R¥, R*, R", y R'! son

segun se definieron en la Tabla 1.

La Tabla 9 comprende los compuestos de la formula (A), donde R’y R? son
metilo, R* es yodo, R*, R® y R" son hidrégeno y R®, R", R, R*, R", y R'! son

segun se definieron en la Tabla 1.

La Tabla 10 comprende los compuestos de la férmula (A), donde R y R?
son metilo, R* es etinilo, R®, R* y R' son hidrégeno y R%, R, R*, R¥, R"® y R""

son segun se definieron en la Tabla 1.

\yoT
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La Tabla 11 comprende los compuestos de la formula (A), donde R' y R?
son metilo, R* es vinilo, R?, R® y R son hidrogeno y R?, R, R*, R*, R'", y R" son

segun se definieron en la Tabla 1.

La Tabla 12 comprende los compuestos de la formula (A), donde R' es etilo,
R® es metilo, R, R*, R®y R™ son hidrégeno y R%, R7, R%, R?, R", y R"" son segtin

se definieron en la Tabla 1.

La Tabla 13 comprende los compuestos de la formula (A), donde R' es etilo,
R® es metilo, R* es metoxi, R*, R® y R"" son hidrégeno y R, R’, R*, R*, R"", y R"!

son segun se definieron en la Tabla 1.

La Tabla 14 comprende los compuestos de la formula (A), donde R' es etilo,
R® es metilo, R* es cloro, R%, R® y R"™ son hidrogeno y R, R”, R*, R?, R"®, y R"

son segun se definieron en la Tabla 1.

La Tabla 15 comprende los compuestos de la formula (A), donde R' es etilo,
R" es metilo, R* es bromo, R?, R* y R'“ son hidrégeno y R, R7, R¥, R?, R'"", y R"

son segun se definieron en la Tabla 1.

La Tabla 16 comprende los compuestos de la formula (A), donde R’ es etilo,
R® es metilo, R* &s yodo, R*, R® y R son hidrogeno y R%, R’, R®, R*, R", y R"

son segun se definieron en la Tabla 1.

La Tabla 17 comprende los compuestos de la formula (A), donde R’ es etilo,
R" es metilo, R* es etinilo, R?, R® y R' son hidrogeno y R%, R”, R®, R?, R'?, y R"

son segun se definieron en la Tabla 1.

SIL &
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La Tabla 18 comprende los compuestos de la férmula (A), donde R' es etilo,
R? es metilo, R* es vinilo, R*, R® y R" son hidrogeno y R, R’, R®, R®, R", y R"!

son segun se definieron en la Tabla 1.
La Tabla 19 comprende los compuestos de la formula (A), donde R' es
etinilo, R? es metilo, R, R*, R® y R" son hidrégeno y R®, R”, R*, R*, R", y R" son

segun se definieron en la Tabla 1.

La Tabla 20 comprende los compuestos de la formula (A), donde R' es

etinilo, R* es metilo, R* es metoxi, R*, R* y R™ son hidrégeno y R*, R’, R*, RY,

R, y R' son segun se definieron en la Tabla 1.

La Tabla 21 comprende los compuestos de la formula (A), donde R' es
etinilo, R es metilo, R* es cloro, R*, R®y R' son hidrégeno y R*, R7, R* R*, R'" y

R"" son segun se definieron en la Tabla 1.

La Tabla 22 comprende los compuestos de la formula (A), donde R' es
etinilo, R? es metilo, R* es bromo, R?, R® y R* son hidrégeno y R®, R’, R®, R*, R"?,

y R son seguin se definieron en la Tabla 1.

La Tabla 23 comprende los compuestos de la férmula (A), donde R' es
etinilo, R? es metilo, R* es yodo, R*, R® y R son hidrégeno y R*, R”, R®, R*, R", y

R'" son segtin se definieron en la Tabla 1.

il
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La Tabla 24 comprende los compuestos de la formula (A), donde R y R*
son etinilo, R® es metilo, R®, R® y R" son hidrégeno y R*, R’, R*, R*, R", y R"

son segun se definieron en la Tabla 1.

La Tabla 25 comprende los compuestos de la formula (A), donde R' es

vinilo, R? es metilo, R, R*, R® y R'® son hidrégeno y R®, R”, R*, R*, R", y R" son -

segun se definieron en la Tabla 1.

La Tabla 26 comprende los compuestos de la féormula (A), donde R' es
vinilo, R* es metilo, R* es metoxi, R*, R® y R son hidrogeno y R, R”, R*, R*, R"”,

y R'' son segtin se definieron en la Tabla 1.

La Tabla 27 comprende los compuestos de la formula (A), donde R' es
vinilo, R” es metilo, R* es cloro, R, R® y R"" son hidrégeno y R®, R”, R¥, R?, R, y

R" son segun se definieron en la Tabla 1.

La Tabla 28 comprende los compuestos de la formula (A), donde R' es
vinilo, R? es metilo, R* es bromo, R?, R* y R'* son hidrégeno y R®, R, R®, R¥, R"",

y R"" son segun se definieron en la Tabla 1.

La Tabla 29 comprende los compuestos de la férmula (A), donde R' es
vinilo, R? es metilo, R* es yodo, R¥, R*y R" son hidrégeno y R®, R7, R, R*, R", y

R" son seguin se definieron en la Tabla 1.

La Tabla 30 comprende los compuestos de la formula (A), donde R' y R*
son vinilo, R* es metilo, R, R* y R' son hidrégeno y R®, R7, R*, R* R"™, y R"! son

segun se definieron en la Tabla 1.
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La Tabla 31 comprende los compuestos de la féormula (A), donde R' es
metilo, R, R%, R*, R® y R" son hidrégeno y R®, R7, R®, R?, R"?, y R"! son segtin se

definieron en la Tabla 1.

La Tabla 32 comprende los compuestos de la féormula (A), donde R' es
metilo, R® es metoxi, R*, R*, R* y R'* son hidrégeno y R®, R7, R*, R*, R"", y R"

son segun se definieron en la Tabla 1.

La Tabla 33 comprende los compuestos de la formula (A), donde R' es
metilo, R® es trifluormetilo, R*, R*, R® y R™ son hidrégeno y R?, R”, R¥, R*, R", y

R" son seguin se definieron en la Tabla 1.

TR

La Tabla 34 comprende los compuestos de la formula (A), donde R' es .

metilo, R® es etilo, R®, R, R® y R'* son hidrégeno y R*, R7, R*, R?, R", y R" son

segln se definieron en la Tabla 1.

La Tabla 35 comprende los compuestos de la formula (A), donde R' es
metilo, R* es etinilo, R*, R*, R® y R' son hidrogeno y R, R7, R*, R*, R" y R"' son

segun se definieron en la Tabla 1.

La Tabla 36 comprende los compuestos de la formula (A), donde R' es
metilo, R* es vinilo, R%, R*, R% y R'* son hidrégeno y R%, R7, R®, R*, R'®, y R"" son

segun se definieron en la Tabla 1.
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La Tabla 37 comprende los compuestos de la formula (A), donde R' es
metilo, R® es cloro, R%, R*, R®y R'" son hidrogeno y R®, R’, R*, R*, R", y R"' son

segun se definieron en la Tabla 1.

La Tabla 38 comprende los compuestos de la féormula (A), donde R' es
metilo, R* es bromo, R*, R*, R® y R"™ son hidrégeno y R®, R’, R*, R*, R", y R"

son segun se definieron en la Tabla 1.

La Tabla 39 comprende los compuestos de la formula (A), donde R' es
metilo, R* es yodo, R*, R*, R® y R"? son hidrégeno y R®, R’, R*, R, R"”, y R"" son

segun se definieron en la Tabla 1.

La Tabla 40 comprende los compuestos de la formula (A), donde R' es etilo,
R%, R* R* Ry R" son hidrogeno y R®, R7, R%, R?, R"®, y R" son segin se

definieron en la Tabla 1.

La Tabla 41 comprende los compuestos de la formula (A), donde R' es etilo,
R? es metoxi, R%, R*, R%y R"™ son hidrégeno y R®, R7, R¥, R*, R", y R"! son seguin

se definieron en la Tabla 1.

La Tabla 42 comprende los compuestos de la formula (A), donde R' es etilo,
R? es trifluormetilo, R?, R*, R® y R"™ son hidrégeno y R%, R”, R*, R" R'®, y R son

segun se definieron en la Tabla 1.

La Tabla 43 comprende los compuestos de la formula (A), donde R' es etilo,
R* es metilo, R*, R*, R® y R'* son hidrégeno y R®, R’, R*, R*, R"™, y R"! son segtin

se definieron en la Tabla 1.
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La Tabla 44 comprende los compuestos de la formula (A), donde R' es etilo,
R? es etinilo, R*, R*, R* y R" son hidrogeno y R, R’, R*, R%, R", y R"! son segun

se definieron en la Tabla 1.

La Tabla 45 cbmprende los compuestos de la formula (A), donde R' es etilo,
R? es vinilo, R* R* R®y R' son hidrogeno y R®, R7, R¥, R*, R™, y R"! son segtin
se definieron en la Tabla 1.

La Tabla 46 comprende los compuestos de la formula (A), donde R' es etilo,
R® es cloro, R®, R*, R® y R"™ son hidrégeno y R®, R7, R*, R?, R"™, y R"" son seguin

se definieron en la Tabla 1.

La Tabla 47 comprende los compuestos de la féormula (A), donde R' es etilo,
R? es bromo, R®, R*, R® y R son hidrégeno y R®, R’, R*, R*, R"™, y R" son seguin

se definieron en la Tabla 1.

La Tabla 48 comprende los compuestos de la formula (A), donde R' es etilo,
R? es yodo, R*, R*, R® y R"™ son hidrégeno y R®, R, R*, R®, R", y R"" son seguin

se definieron en la Tabla 1.

La Tabla 49 comprende los compuestos de la férmula (A), donde R' y R?
son metilo, R* es cloro, R?, R y R son hidrégeno y R®, R”, R*, R*, R"™ y R'' son

segun se definieron en la Tabla 1.

La Tabla 50 comprende los compuestos de la férmula (A), donde R' y R*
son metilo, R es bromo, R? R® y R son hidrégeno y R%, R7, R?, R?, R"®, y R""

son segun se definieron en la Tabla 1.

(S
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La Tabla 51 comprende los compuestos de la férmula (A), donde R'yR*

son metilo, R? es yodo, R%, R* y R™ son hidrogeno y R*, R’, R*, R?, R'®, y R"! son

segun se definieron en la Tabla 1.

La Tabla 52 comprende los compuestos de la férmula (A), donde R' es
metilo, R? es cloro, R? es hidrogeno, R es etilo, R® y R' son hidrégeno y R®, R’,
R® R% R™, y R son seglin se definieron en la Tabla 1.

La Tabla 53 comprende los compuestos de la formula (A), donde R' es
metilo, R? es bromo, R* es hidrégeno, R* es etilo, R® y R son hidrogeno y R®, R,

R® R? R'" y R" son segun se definieron en la Tabla 1.

La Tabla 54 comprende los compuestos de la formula (A), donde R' es
metilo, R? es yodo, R* es hidrogeno, R* es etilo, R* y R' son hidrégeno y R®, R?,

RS, Rg, R'?, y R" son seguln se definieron en la Tabla 1.

La Tabla 55 comprende los compuestos de la férmula (A), donde R'y R*
son etilo, R? es cloro, R?, R y R son hidrogeno y R%, R”, R%, R?, R, y R" son

segun se definieron en la Tabla 1.

La Tabla 56 comprende los compuestos de la formuta (A), donde R’ y R*
son etilo, R? es bromo, R¥, R*y R son hidrogeno y R%, R”, R*, R*, R™ y R"! son

seguin se definieron en la Tabla 1.

La Tabla 57 comprende los compuestos de la férmula (A), donde R' y R*

son etilo, R es yodo, R? R®y R' son hidrégeno y R?, R, R, R¥, R", y R" son

~segun se definieron en la Tabla 1.
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La Tabla 58 comprende los compuestos de la formula (A), donde R' es
metilo, R? es cloro, R® es hidrégeno, R* es metoxi, R* y R'? son hidrogeno y R®,

R, R® RY R", y R" son segln se definieron en la Tabla 1.

La Tabla 59 comprende los compuestos de la formula (A), donde R' es
metilo, R? es bromo, R® es hidrégeno, R* es matoxi, R® y R' son hidrogeno y R®,
R’, R® R% R'" y R" son segun se definieron en la Tabla 1.

La Tabla 60 comprende los compuestos de la férmula (A), donde R' es etilo,
R? es cloro, R® es hidrégeno, R* es metoxi, R® y R' son hidrogeno y R®, R’, R,

R% R, y R' son seguin se definieron en la Tabla 1.

La Tabla 61 comprende los compuestos de la formula (A), donde R' es etilo,
R? es bromo, R® es hidrégeno, R* es metoxi, R® y R'? son hidrégeno y R®, R, R?,

R% R'™ y R son segun se definieron en la Tabla 1.

La Tabla 62 comprende los compuestos de la formula (A), donde R' y R*
son metilo, R? es metoxi, R®, R® y R son hidrégeno y R, R’, R?, R, R", y R"

son segun se definieron en la Tabla 1.

La Tabla 63 comprende los compuestos de la férmula (A), donde R' es
metilo, R? es metoxi, R? es hidrogeno, R* es etilo, R® y R' son hidrégeno y R, R’

R® R? R'™, y R" son segtin se definieron en la Tabla 1.

La Tabla 64 comprende los compuestos de la formula (A), donde R' y R*
son etilo, R? es metoxi, R*, R® y R' son hidrégeno y R, R’, R*, R, R", y R"' son

segun se definieron en la Tabla 1.
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La Tabla 65 comprende los compuestos de la férmula (A), donde R, R?, R®
y R* son metilo, R* y R son hidrégeno y R%, R”, R®, R*, R'"", y R son segun se

definieron en la Tabla 1.

La Tabla 66 comprende los compuestos de la formula (A), donde R’ es
difluormetoxi, R* y R* son metilo, R®, R* y R'* son hidrogeno 'y R®%, R’ R* R* R
y R" son segun se definieron en la Tabla 1.

La Tabla 67 comprende los compuestos de la formula (A), donde R' es
difluormetoxi, R* es metilo, R* es etilo, R®, R®y R'* son hidrégeno y R?, R7, R®, R?,

R, y R' son segun se definieron en la Tabla 1.

La Tabla 68 comprende los compuestos de la formula (A), donde R' es
trifluormetoxi, R* y R* son metilo, R?, R* y R son hidrégeno y R®, R”, R?, R%, R'"",

y R son segtin se definieron en la Tabla 1.

La Tabla 67 comprende los compuestos de la formula (A), donde R es
trifluormetoxi, R* es metilo, R es etilo, R®, R® y R'* son hidrégeno y R?, R7, R¥, R?,

R, y R" son segun se definieron en la Tabla 1.

La Tabla 70 comprende los compuestos de la formula (A), donde R' es |

ciclopropilo, R* y R* son metilo, R, R® y R' son hidrégeno y R®, R7, R?, R® R,y

R" son segtin se definieron en la Tabla 1.

La Tabla 71 comprende los compuestos de la formula (A), donde R' es
ciclopropilo, R® es metilo, R* es etilo, RY, R® y R'* son hidrégeno y R?, R’, R?, R?,

R, y R" son segun se definieron en la Tabla 1.
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La Tabla 72 comprende los compuestos de la formula (A), donde R' y R?
son metilo, R*, R® y R' son hidrégeno, R* es ciclopropilo y R R, R, R® R"™ y

R' son segutin se definieron en la Tabla 1.

La Tabla 73 comprende los compuestos de la formula (A), donde R'y R?
son etilo, R®, R* y R'? son hidrégeno, R* es ciclopropilo y R®, R”, R*, R?, R", y R"!
son segun se definieron en la Tabla 1.

La Tabla 74 comprende los compuestos de la formula (AH)

donde R', R* y R* son metilo, R*, R y R" son hidrégeno y R, R®, R¥, y R"

son segln se definen en la Tabla 74.

Tabla 74

RS RS RY R
74.001 H H H H
74002 | H H H CHs;
74.003 | H H H CH,OH
74.004 | H H H CH,OCHs3
74005 |H H H CH;OCH;CHs;
74006 |[H H H CH-OCH->0OCH5
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74.007 | H H H CH-OCH-OCH:CH;

74.007 |H H H CHzOCH:CO;CH;

74.008 | H H H CH2OCH:CO:CH:CHj

74.009 |H H H CH,OCH,CN

74.010 |H H H CH(OH)CH3

74.011 | H H H CH{(CH2)OCH,

74.012 |H H H CH(CH3)OCH:CH;

74.013 | H H H CHO

74.014 |H H H COCH;

74.015 |H H H CH2COCH;

74016 |H H H CH2CH-COCH:

74017 |H H H COzH

74.018 |H H H CO2CH;

74.019 |H H H CO2CH;CHj

74.020 |H H H CH2CO:CH;

74.021 | H H H CHzCO,CH;CHj

74.022 |H H H CHzCH;CO:CH;

74.023 |H H H CHzCH,CO:CH:CH3

74.024 | H H H CONH,

74.025 |H H H CONHCH,3

74.026 | H H H CONHCHCH;

74.027 |H H H CON(CHs3);

74.028 |H H H CON(CH;CHs):

74.029 |H H H CON(CH3)OCH3

74.030 |H H H CH=NOH
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74.031 | H H H CH=NOCH;
74032 |H H H CH=NOCH2CH3
74.033 |H H H C(CH3)=NOH
74034 |H H H C(CH3)=NOCH,
74.035 |H H H CH:OC(O)CHjs
74036 |H H H CH2OC(0)CH2CH
74.037 |H H H CH20OC(O)CH(CH:)2
74038 |H H H CH.OC(0)C(CH)s
74039 |H H H CH,OC(O)NHCH3
74040 |H H H CH2OC(O)NHCH:CHs
74.041 |H H H CHzOC(O)NHCH;CH:CH

3

74.042 | H H H CH2OC(O)NHC(CH)s
74043 |H H H CHaNH, ‘
74044 |H H H CH2NHCHO
74045 |H H H CHoNHC(O)CH;
74046 |H H H CH2NHC(O)OCH;
74.047 |H H H NHCO,CH;
74.048 | H H H NHCO,C(CHa)s
74.049 |H H H CN
74.050 |H H H CH2SCH3
74051 |H H H CH2SCHCH3
74.052 | H H H CH-SCH;CH;CHs
74.053 | H H H CH2SCH(CH2),
74054 |H H H CH.S(0)CHj3
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74.055 |H H H CH:SO:CH3
74.056 |H H H CH2SCH2CH-
74.057 |H H H CH2S(O)CH2CH3
74.058 |H H H CHzSO.CH:CHs
74.059 |(H H H OCH3
74.060 |H H H OCH.CH>
74061 |H H H CH(OCH:z)2
74.062 |H H H CH(OCH:CH:);
74.063 |H H H 1,3—dioxolan—2—ilo
74.064 |H H H 1 ,3—dioxén—2—ilo
74.065 | H H H 5,5—dimetil-1,3—dioxan—
2-ilo
74.066 |H H H CH.CHj3
74.067 |H H H n-propilo
74068 | H H H isopropilo
74.069 |H H H n-butilo
74.070 |(H H H isobutilo
74071 |H H H sec-butilo
74072 |H H H terc-butilo
74.073 | H H H n-pentilo
74074 | H H H neopentilo
74.075 |H H H n-hexilo
74076 | H H H n-heptilo
74.077 |H H H CH.CN
74.078 | H H H ciclopropilo
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74.079 |H H H ciclobutilo
74.080 |H H H ciclopentilo
74.081 |H H H ciclohexilo
74082 |H H H CH_z-ciclopropilo
74.083 |H H H bencilo
74.084 |H H H CHCF3
74.085 |H H H CHF
74.086 |H H H CHF,
74.087 |H H H CF3
74.088 |H H CHs H
74.089 |H H CH,CH3 H
74.090 |(H H n-propilo H
74.091 |H H isopropilo H
74.092 |H H n-butilo H
74.093 |H H isobutilo H
74.094 |H H sec-butilo H
74095 |H H terc-butilo H
74.096 |H H vinilo H
74.097 |H H etinilo H
74098 |H H trimetilsililetinilo H
74.099 |(H H CH.0OH H
74100 |H H CH,OCHj3 H
74101 |H H CH2OCH.CH;3 H
74102 |H H CH-OCH-OCHs H
74103 |H H CH20CH:0OCH:CH H
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74104 |H H | CH:0CH:CH;OCH; H
74105 |H H |cHo H
74106 |H H | COCH; H
74.107 |H H |coH H
74108 |H H | CO.CHs H
74109 |H H | CO.CH:CHs H
74110 |H H | CONH, H
74111 |H H | CONHCH; H
74112 |H H | CONHCH;CH; H
74113 | H H | CON(CHa) H
74114 |H H | CON(CH~CHa) H
74115 |H H | CON(CH:)OCH, H
74116 |H H | CH=NOH H
74117 |H H | CH=N-OCH; H
74118 |H H | CH=N-OCH;CH, H
74119 |H H | C(CHs)=N-OH H
74120 |H H | C(CHz)=N-OCH; H
74121 |H H | CH.OC(O)-NHCH; H
74122 | H H | CH.NH, H
74123 |H H | CH,NHCHO H
74124 |H H | CH:NHC(O)CHs H
74125 |H H CH;NHC(0)OCH; H
74126 |H H | CH(OH)CH; H
74127 |H H | CH(CH:)OCH; H
74128 |H H |cN H
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74129 |H H CH2SCH; H
74130 |H H CH>S(O)CHj; H
74131 |H H CH2SO:CH; H
74132 |H H CH;SCH:CH; H
74133 |[H H CH>S(O)CH2CHs H
74134 |H H CH:SO:CH:CH; H
74135 |H H OCHjs H
74136 |H H OCH,CH3 H
74137 |H H CH(OCHE3); H
74138 |H H CH(OCH.CHj3)2 H
74139 | H H ciclopropilo H
74140 | H H ciclobutilo H
74141 | H H ciclopentilo H
74142 |H H ciclohexilo H
74143 |H H F H
74.144 | H H Cl H
74.145 |H H Br H
74146 |H H I H
74147 | H H fenilo H
74148 |H H 2—acetilfenilo H
74.149 |(H H 3~acetilfenilo H
74150 | H H 4-acetilfenilo H
74151 | H H 2—clorofenilo H
74.152 |H H 3-clorofenilo H
74153 | H H 4—clorofenilo H
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74154 |H H 2—cianofenilo H
74155 | H H 3—cianofenilo H
74156 |H H 4—cianofenilo H
74157 |H H 2—fluorfenilo H
74158 |H H 3-fluorfenilo H
74159 | H H 4—fluorfenilo H
74.160 |H H 2—-metoxifenilo H
74161 |H H 3—-metoxifenilo H
74162 |H H 4—-metoxifenilo H
74163 |H H 2-metilfenilo H
74164 |H H 3-metilfenilo H
74165 | H H 4—metilfenilo H
74166 |H H 2-nitrofenilo H
74167 |H H 3-nitrofenilo H
74168 |H H 4-nitrofenilo H
74169 |H H 2-tiometilfenilo |H
74170 |[H H 3-tiometilfenilo H
74171 |H H | 4-tiometifenilo H
74172 |H H 2-trifluormetoxifenilo H
74173 |H H 3-trifluormetoxifenilo H
74174 | H H 4-trifluormetoxifenilo H
74175 | H H 2-trifluormetilfenilo H
74176 |H H 3-trifluormetilfenilo H
74177 |H H 4-trifluormetilfenilo H
74178 |H H 2,3—diclorofenilo H
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74179 | H ‘H 2,4—diclorofenilo H
74180 |[H H 2,5—diclorofenilo H
74.181 |H H 2 6—diclorofenilo H
74182 |H H 3,4-diclorofenilo H
74183 | H H 3,5—diclorofenilo H
74184 | H H 2,3—difluorfenilo H
74185 |H H 2,4—difluorfenilo H
74186 |H H 2,5—difluorfenilo H
74187 | H H 2,6—difluorfenilo H
74188 |H H 3,4—difluorfenilo H
74189 |H H 3,5—difluorfenilo H
74190 | H H 2,4 6-trifluorfenilo H
74.191 H H 2,4—dimetilfenilo H
74192 |H H 2,4 6-trimetilfenilo H
74193 |H H 3,4,5-trimetoxifenilo H
74194 |H H 2—cloro-3-cianofenilo H
74195 | H H 2—cloro—4-cianofenilo H
74196 |H H 2—cloro—-5-cianofenilo h
74197 |H H 2—cloro—-6-cianofenilo H
74198 |[H H 3—cloro-2-cianofenilo H
74199 |H H 3—cloro—4—cianofenilo H
74200 |H H 3—cloro—5—cianofenilo H
74201 |H H 5—cloro—2—cianofenilo H
74202 |H H 4—cloro—2—cianofenilo H
74203 |[H H 4—cloro—-3—cianofenilo H
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74204 |H H 2—cloro-3-fluorfenilo H
74205 |(H H 2—cloro—4—fluorfenilo H
74206 |H H 2—cloro~5—fluorfenilo H
74207 |H H 2—cloro—6-fluorfenilo H
74.208 | H H 3—cloro—2—fluorfenilo H
74209 |H H 3~cloro—4—fluorfenilo H
74210 |H H 3—cloro-5-fluorfenilo H
74211 |H H 5—cloro—2—fluorfenilo H
74212 |H H 4—cloro—-2—fluorfenilo H
74213 |H H 4—cloro—-3—fluorfenilo H
74214 |H H 2—cloro-3-metilfenilo H
74.2156 |H H 2—cloro—4—metilfenilo H
74216 |H H 2~—cloro-5-metilfenilo H
74217 |H H 2—cloro—6-metilfenilo H
74218 |H H 3—cloro-2-metilfenilo H
74219 |H H 3—cloro—4-metilfenilo H
74220 |(H H 3—cloro—5-metilfenilo H
74221 | H H 5—cloro—2-metilfenilo H
74222 |H H 4—cloro—2-metilfenilo H
74223 |H H 4—cloro—3-metilfenilo H
74224 |H H 2—ciano—3—fluorfenilo H
74225 |H H 2—ciano—4-fluorfenilo H
74226 |H H 2—ciano—-5—fluorfenilo H
74227 |H H 2—ciano-6—fluorfenilo H
74228 |H H 3—ciano—2—fluorfenilo H
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74229 |H H 3—ciano—4—fluorfenilo H
74230 |[H H 3—ciano-5—fluorfenilo H
74231 |H H 5-ciano-2-fluorfenilo H
74232 |H H 4—ciano—2—fluorfenilo H
74233 |H H 4—ciano~-3-fluorfenilo H
74234 |H H 2—fluor-3—-metilfenilo H
74235 |H H 2—fluor—4—-metilfenilo H
74236 |H H 2—fluor—5-metilfenilo H
74.237 H H 2-fluor—-6-metilfenilo H
74238 |H H | 3—fluor-2—-metilfenilo H
74239 |H H 3-fluor—-4—metilfenilo H
74240 |H H 3—fluor-5—-metilfenilo H
74241 |H H 5-fluor-2—-metilfenilo H
74242 |H H 4—fluor—2-metilfenilo H
74243 |H H 4—fluor-3—metilfenilo H
74244 | H H piridin—2—ilo H
74245 |H H piridin—3—ilo H
74246 |H H piridin—4—ilo H
74.247 |H H 3—cloropiridin—2—ilo H
74248 | H H 4—cloropiridin—2—ilo H
74249 | H H 5—cloropiridin—2—ilo H
74250 | H H 6—cloropiridin—2—ilo H
74251 | H H 2—cloropiridin—3-ilo H
74252 | H H 4—cloropiridin—3—ilo H
74.253 | H H 5—cloropiridin—3—ilo H
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74254 | H H 2—cloropiridin—4—ilo H
74255 | H H 3—cloropiridin—4—ilo H
74256 | H H 2—cloropiridin—5—ilo H
74257 |H H 3—cianopiridin—2—ilo H
74.258 | H H 4—cianopiridin—2—ilo H
74.259 | H H 5—cianopiridin—2-ilo H
74260 |H H 6—cianopiridin—2—ilo H
74261 | H H 2—cianopiridin—3—ilo H
74262 | H H 4—cianopiridin—3—ilo H
74263 |H H 5-cianopiridin—3-ilo H
74264 |H H 2—cianopiridin—5-ilo H
74265 | H H 3—fluorpiridin—2—ilo H
74266 |H H 4—fluorpiridin—2—ilo H
74267 | H H 5—fluorpiridin—2—ilo H
74268 |H H 6—fluorpiridin—2-ilo H
74269 | H H 2—fluorpiridin—3—ilo H
74270 | H H 4—fluorpiridin—3—ilo H
74271 | H H 5-fluorpiridin—3-ilo H
74272 | H H 2—fluorpiridin—5-ilo H
74273 |H H 3—nitropiridin—2—ilo H
74274 | H H 4—nitropiridin—2-ilo H
74275 |H H 5-nitropiridin—2—-ilo H
74276 |H H 6-nitropiridin—2—ilo H
74277 |H H 2-nitropiridin—3—ilo H
74278 |H H 4-nitropiridin—-3—ilo H
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74279 | H H 5—nitropiridin—3—ilo H
74280 | H H 2-nitropiridin~5-ilo H
74281 |H H 3—trifluormetilpiridin—2—ilo H
74282 | H H 4—trifluormetilpiridin—2—ilo H
74283 |H H 5-trifluormetilpiridin—2—ilo H
74.284 | H H 6—trifluormetilpiridin—2—ilo H
74285 |H H 2—trifluormetilpiridin—3—ilo H
74286 |H H 4—trifluormetilpiridin—3—ilo H
74287 | H H 5—trifluormetilpiridin—3-ilo H
74,288 | H H 2—trifluormetilpiridin—5—ilo H
74289 | H H 2,6-bis(trifluormetil)piridin-3-ilo | H
74290 |H H 2,6-bis(trifluormetil)piridin—~4—ilo | H
74291 |H H 3,5-bis(trifluormetil)piridin-2—ilo | H
74292 |H H 2-tienilo H
74293 |H H 3-tienilo H
74294 |H H 5-cianotien—2-ilo H
74295 | H H 2—furilo H
74296 |H H 3—furilo H
74297 | H H 1-metil-1,2,3—triazol—4-ilo H
74298 | H H 2—metiltiopirimidin—4—ilo H
74299 | H H 5—metil-2—metiltiopirimidin—4— H
ilo
74.300 H pirazin—2-ilo H
74.301 H 3,6—dimetilpirazin—2—ilo H
74.302 H 3—cianopirazin—2-ilo H
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74303 | H H quinolin—2—ilo H
74304 | H H 3-etilquinolin—2—-ilo H
74305 |H H bencilo H
74306 |H H 4—fluorbencilo H
74.307 |H H 4—clorobencilo H
74308 |H H 4—metilbencilo H
74309 |(H H 2,4—dimetilbencilo H
74310 | H H 2,4 ,6-trimetilbencilo H
74311 |H H CH; CH;
74312 |H H CH;CH; CHs
74313 |H H n-propilo CHs
74314 |H H isopropilo CHs
74315 |H H n-butilo CHs
74316 |H H isobutilo CHs
74317 | H H sec-butilo CHs;
74318 |H H terc-butilo CHs
74319 |H H vinilo CH;
74320 |H H etinilo CH;
74321 (H H trimetilsililetinilo CHs
74322 |H H CH,OH CH;
74323 | H H CH:OCHjs CH;
74324 |H H CH2OCH:CH: CHs
74325 |H H CH2OCH:OCH3; CHj;
74326 |H H CH-OCH:OCH:CH; CH;
74327 |H H CH:OCH:CH-OCH; CHs
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74.328 |H H CHO CHs
74.329 |H H COCH; CH;
74330 |H H COH CHs
74.331 |H H CO,CHs CHs
74.332 | H H CO:CH:CH; CHa
74.333 | H H CONH; CH
74.334 |H H CONHCH; CHa
74335 |H H CONHCH:CH CH,
74.336 | H H CON(CH:): CHs
74.337 |H H CON(CHz—CH): CH;
74.338 | H H CON(CH3)OCH: CHa
74.339 |H H CH=NOH CHs
74340 |H H CH=N-OCH; CHs
74341 |H H CH=N-OCH,CH; CH,
74342 | H H C(CH:)=N-OH CHs
74.343 |H H C(CHz)=N-OCH; CH
74.344 | H H CHOC(O)-NHCH; CHs
74.345 |H H CH.NH; CHs
74.346 | H H CH2NHCHO CHs
74.347 |H H CHzNHC(O)CH; CH,
74.348 | H H CH:NHC{O)OCH; CH;
74.349 |H H CH(OH)CHj CHs
74.350 | H H CH(CH:)OCH CHa
74351 |H H CN CHs
74352 |H H CH2SCH CHs
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74353 |[H H CH2S(O)CH; CHs
74354 | H H CH-S0O:CH- CHs
74355 |H H CH2SCH;CHs CHs
74.356 | H H CH:S(O)CH:CH; CHs
74357 |H H CH2SO:CH:CH; CHs
74358 | H H OCH3 CHs
74359 | H H OCH:CH3 CH;
74360 |H H CH(OCHsa); CHs
74.361 |H H CH(OCH:CHz3): CHs
74362 |H H ciclopropilo CHs;
74363 |H H ciclobutilo CHas
74364 | H H ciclopentilo CH3
74.365 |H H ciclohexilo CH3
74.366 |H H F CHs
74.367 |H H Cl CHs
74.368 |H H Br CH3
74369 |H H I CHas
74370 |H H fenilo CHs
74371 |H H 2-acetilfenilo CHs
74372 |H H 3—acetilfenilo CHs
74373 |H H 4-acetilfenilo CHs
74374 |H H 2—clorofenilo CHs
74375 |H H 3—clorofenilo CHs
74376 |H H 4—clorofenilo CHs
74377 |H H 2—cianofenilo CHjs
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74378 |H H 3—cianofenilo CHs
74379 |H H 4—cianofenilo CHs
74.380 | H H 2—fluorfenilo CHs;
74381 |H H 3—fluorfenilo CHs
74382 |H H 4—fluorfenilo CHs
74383 | H H 2—metoxifenilo CH;
74384 |H H 3—metoxifenilo CH,
74385 |H H 4—metoxifenilo CHs
74386 |H H 2—-metilfenilo CHs
74387 |H H 3—metilfenilo CHa
74388 | H H 4—metilfenilo CHs
74389 |H H 2—nitrofenilo CH3
74390 |H H 3-nitrofenilo CH;
74391 |H H 4—nitrofenilo CHs
74392 |H H 2—tiometilfenilo CHs
74393 |H H 3-tiometilfenilo CHs
74394 |H H 4-tiometilfenilo CHs;
74395 |H H 2—trif|uormetoxifenilo CHs
74396 | H H 3-trifluormetoxifenilo CHa
74397 |H H 4-trifluormetoxifenilo CHs
74398 |H H 2—trifluormetilfenilo CHs;
74399 |(H H 3-trifluormetilfenilo CHs
74400 |(H H 4—trifluormetilfenilo CHs
74401 |H H 2,3—diclorofenilo CHs
74402 | H H 2,4—diclorofenilo CHs
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74403 [ H H 2,5—diclorofenilo CHs
74404 |H H 2 ,6—diclorofenilo CHs;
74405 | H H 3,4—diclorofenilo CHs,
74.406 |H H  |35-diclorofenilo CH;
74407 |H H 2,3—difluorfenilo CHs
74408 |H H 2,4—difluorfenilo CHs
74409 |H H 2,5—difluorfenilo CH;
74410 |H H 2,6—difluorfenilo CH;
74411 |H H 3,4—difluorfenilo CH>
74412 |H H 3,5—difluorfenilo CHs
74413 |H H 2,4 6-trifluorfenilo CHs
74414 |H H 2,4—dimetilfenilo CHs
74415 | H H 2,4 ,6-trimetilfenilo CHs;
74416 | H H 3,4, 5—-trimetoxifenilo CHs;
74417 |H H 2—cloro—3~cianofenilo CHs,
74418 |H H 2—cloro—4-cianofenilo CHa
74419 |H H 2—cloro—-5-cianofenilo CH,
74420 |H H 2—cloro—6—cianofenilo CH;
74421 |H H 3—cloro—2—cianofenilo CH3
74422 |H H 3—cloro—4—cianofenilo CH;
74423 |H H 3—cloro—5—cianofenilo CH,
74424 |H H 5—cloro—2—cianofenilo CHs
74425 |H H 4—cloro—2—cianofenilo CHs
74426 |H H 4—cloro—3—-ciano—fenilo CHs
74427 |H H 2—cloro—3—fluorfenilo CHs
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74428 |H H 2—cloro—4—fluorfenilo CH,
74429 |(H H 2—cloro—-5-fluor-fenilo CHa
74430 |(H H 2—cloro—6-fluorfenilo CHs
74431 |H H 3—cloro—-2-fluorfenilo CHs
74432 |H H 3—cloro—4-fluorfenilo CH,
74433 |H H 3—cloro-5-fluorfenilo CHs
74434 |H H 5—cloro—2—fluorfenilo CHs
74435 |H H 4—cloro—2—fluorfenilo CH3
74436 |H H 4—cloro—3—fluorfenilo CH:
74437 |H H 2—cloro—3—-metilfenilo CHs
74438 |H H 2—cloro—4-metil fenilo CH;s
74439 |H H 2—cloro—5-metilfenilo CHs
74440 | H H 2—cloro—-6-metilfenilo CHs
74441 | H H 3—cloro—2—-metilfenilo CHs
74442 |H H 3—cloro—4-metilfenilo CHs
74443 |H H 3—cloro—5—metilfenilo CHs
74444 | H H 5—cloro—2—metilfenilo CH3;
74445 |H H 4—cloro-2-metilfenilo CH5
74446 | H H 4—cloro—-3—metil fenilo CH;
74447 |H H 2—ciano-3—fluorfenilo CHs
74448 | H H 2—ciano—4—fluorfenilo CH-,
74449 [ H H 2—ciano-5—fluorfenilo CHa
74450 |H H 2—ciano—6—fluorfenilo CH3
74451 |H H 3—ciano—2—fluorfenilo CHs
74452 |H H 3-ciano—4-fluorfenilo CHs
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74453 |H H 3—ciano-5-fluorfenilo CH-
74454 | H H 5-ciano-2-fluorfenilo CHs
74455 |H H 4—ciano—2-fluorfenilo CHs;
74456 | H H 4—ciano—3—fluorfenilo CHs,
74457 |H H 2—fluor-3—metilfenilo CHs
74458 | H H 2—fluor—4—metilfenilo CHs
74459 |H H 2~fluor-5-metilfenilo CHs
74460 |(H H 2—fluor—6—metilfenilo CHz
74461 |H H 3—fluor-2—metilfenilo CH;s
74462 | H H 3—fluor—4—metilfenilo CH;
74463 |(H H 3—fluor-5-metilfenilo CHs
74464 | H H 5—-fluor—2—metilfenilo CH3-
74465 | H H 4—fluor—2—metilfenilo CHs;
74466 (H H 4—fluor—3—metilfenilo CHs
74467 |H H piridin—2—ilo CHj3
74468 |H H piridin—3—ilo CH;
74469 | H H piridin—4—ilo CHs
74470 | H H 3—cloropiridin—2—ilo CHs;
74471 |H H 4—cloropiridin—2-ilo CHj
74472 | H H 5—cloropiridin—2—ilo CH;
74473 | H H 6—cloropiridin—2—ilo CH;
74474 | H H 2—cloropiridin—3—ilo CHs;
74.475 |H H 4—cloropiridin—3—ilo CHs
74476 | H H 5—cloropiridin—3—ilo CH,
74477 |H H 2—cloropiridin—4—ilo CHs
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74478 | H H 3—cloropiridin—4—ilo CH3
74479 | H H 2—cloropiridin=5-ilo CH;
74480 |H H 3—cianopiridin—-2—-ilo CH3
74481 | H H 4—cianopiridin—2—ilo CHs
74482 | H H 5—cianopiridin—2-ilo CHs
74483 | H H 6—cianopiridin—2—ilo CHs;
74484 |H H 2—cianopiridin—3—ilo CH;
74485 |H H 4—cianopiridin—3—ilo CHs
74486 |H H 5—-cianopiridin—3-ilo CHs
74487 | H H 2—cianopiridin-5—ilo CHs
74488 |H H 3—fluorpiridin—2—ilo CHs
74489 |H H 4—fluorpiridin—2—-ilo CH-
74490 | H H S5—fluorpiridin—2—ilo CHs
74491 |(H H 6—fluorpiridin—2—ilo CH;
74492 | H H 2—fluorpiridin—3—ilo CHs
74493 |(H H 4—fluorpiridin—3—ilo CHs
74494 | H H 5—fluorpiridin—3—ilo CHs;
74495 |H H 2—fluorpiridin—5—ilo CHs
74496 |H H 3-nitropiridin—2-ilo CH;
74497 |H H 4-nitropiridin—2—ilo CHs
74498 | H H S—nitropiridin—2-ilo CHs
74499 | H H 6~nitropiridin—2—ilo CH3;
74500 |H H 2-nitropiridin—3—ilo CHs
74501 |H H 4—nitropiridin~3—ilo CHs
74502 | H H 5—-nitropiridin—3—ilo CH3;
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74503 |H H 2-nitropiridin—-5-ilo CHs;
74504 |H H 3-trifluormetilpiridin—2—ilo CH;
74505 |H H 4—trifluormetilpiridin—2—ilo CHs
74506 |H H 5—trifluormetilpiridin—2-ilo CH3
74507 | H H 6-trifluormetilpiridin—2—ilo CH,
74508 | H H 2—trifluormetilpiridin—3—ilo CH;
74509 |H H 4—trifluormetilpiridin-3—ilo CHs
74510 |H H 5-trifluormetilpiridin~3—ilo CHs
74511 | H H 2—trifluormetilpiridin—SéiIo CHs;
74512 | H H 2,6-bis(trifluormetil)piridin-3—ilo | CH3
74513 |H H 2,6-bis(trifluormetil)piridin—4—ilo | CH;
74514 | H H- 3,5-bis(trifluormetil)piridin—2—ilo | CH,
74515 |H H 2-tienilo CHs
74516 | H H 3—tienilo CHs
74517 |H H 5-cianotien—2-ilo CHj
74518 |H H 2—furilo CHs
74519 |H H 3—furilo CHs
74520 |H H 1-metil-1,2,3~triazol<4—ilo CHs
74521 |H H 2—metiltiopirimidin—4—ilo CHs
74522 | H H 5—metil-2—metiltiopirimidin—4— CH,
ilo
74523 |H H pirazin—2-ilo CHs
74524 |H H 3,6—dimetilpirazin—2—ilo CHs
74525 |H H 3—-cianopirazin—-2—ilo CHs;
74526 | H H quinolin—2—-ilo CH3;
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74527 | H H 3—etilquinolin—2—-ilo CH;
74528 |H H bencilo CHs
74529 | H H 4-fluorbencilo CHs
74530 (H H 4—clorobencilo CHs
74531 |H H 4-metilbencilo CHs
74532 |H H 2,4—dimetilbencilo CHs
74533 |H H 2,4,6—trimetilbencilo CHs;
74534 |(CH; |H CHs H
74535 |CH: H CH2CH3 H
74.536 | CHj; H n-propilo H
74.537 | CH3 H isopropilo H
74538 | CHj H n-butilo H
74539 | CHa H isobutilo H
74.540 |CH: H sec-butilo H
74541 | CH; H terc-butilo H
74542 | CH3 H vinilo H
74543 | CH; H etinilo H
74544 | CH3 H trimetilsililetinilo H
74545 |CH: H CH-OH H
74.546 | CH» H CH,0OCHj5 H
74.547 | CH; H CHzOCH:CHs H
74548 | CH: H CH:OCH:OCH3; H
74549 | CH: H CH>OCH:OCH:CH; H
74.550 | CHs H CH-OCH:CH;OCHj3 H
74.551 | CHs H CHO H
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74552 |CHs |H COCH; H
74553 |CH, |H CO;H H
74554 |CH, |H CO,CH; H
74555 |CH, |H CO:CH:CH; H
74556 |CH, |H CONH; H
74557 |CH, |H CONHCH; H
74558 |CH, |H CONHCH;CH; H
74559 |CH, |H CON(CH:) H
74560 |CHy; |H CON(CH;~CH); H
74561 |CH: |H CON(CH;)OCHj H
74562 |CHs; |H CH=NOH H
74563 |CH: |H CH=N-OCH; H
74564 |CH. |H CH=N-OCH,CH H
74565 |CH: |H C(CHa3)=N-OH H
74566 |CH. |H C(CH3)=N-OCH; H
74567 |CH: |H CH20C(O}~NHCH; H
74568 |CH; |H CH2NH; H
74569 |CH: |H CH.NHCHO H
74570 |CH, |H CH2NHC(0)CH; H
74571 |[CH; |H CH2NHC(0)OCH; H
74572 |CHs |H CH(OH)CH; H
74573 [CH. |H CH{(CH:)OCHs H
74574 {CHs [H CN H
74575 |CHy |H CH2SCHs H
74576 |CH; |H CH2S(O)CHs H

Y4z



-

237
R R® R R
74577 |CH: H CH-SO0-CH; H
74578 | CHg H CH2SCH2CH; H
| 74.579 | CHs H CH:S(O)CH:CH; H
74.580 |CH; H CH:SO.CH:CH; H
74581 | CHj3 H OCH3 H
74582 |CH; H OCH2CHj H
74583 | CH: H CH(OCHg): H
74.584 |CH: H CH(OCH2CHz3)2 H
74.585 | CH; H ciclopropilo H
74586 | CH, H ciclobutilo H
74.587 | CH; H ciclopentilo H
74.588 | CH- H ciclohexilo H
74.589 |CHgs H F H
74.590 |CH; H Cl H
74591 | CH; H Br H
74592 | CHs H I H
74.593 | CHj H fenilo H
74594 | CH; H 2—acetilfenilo H
74595 | CHs H 3-acetilfenilo H
74596 | CHs H 4—acetilfenilo H
74597 |[CH, H 2—clorofenilo H
74.598 | CHs H 3-clorofenilo H
74599 | CH; H 4—clorofenilo H
74.600 | CH; H 2—cianofenilo H
74601 | CHs H 3-cianofenilo H
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74602 | CH- H 4—cianofenilo H
74603 | CH: H 2-fluorfenilo H
74604 | CH; H 3—fluorfenilo H
74605 |CHs H 4—fluorfenilo H
74606 |CH: H 2—metoxifenilo H
74.607 | CH- H 3—metoxifenilo H
74608 |CHs H 4—metoxifenilo H
74.609 | CHs H 2—-metilfenilo H
74610 |CHs H 3-metilfenilo H
74611 | CHs H 4—metilfenilo H
74612 | CHs H 2-nitrofenilo H
74613 | CHj H 3-nitrofenilo H
74614 | CH3 H 4-nitrofenilo H
74615 |CHs H 2—tiometilfenilo H
74616 | CHs H 3-tiometilfenilo H
74617 | CHs H 4-tiometilfenilo H
74618 |CH3 H 2-trifluormetoxifenilo H
74619 |CH: H 3~trifluormetoxifenilo H
74620 | CHa H 4-trifluormetoxifenilo H
74621 [ CHs H 2-trifluormetilfenilo H
74622 |CH: H 3—trifluormetilfenilo H
74.623 | CH,3 H 4-trifluormetilfenilo H
74624 | CH- H 2,3—diclorofenilo H
74625 | CHs H 2,4—diclorofenilo H
74.626 | CH3 H 2,5—diclorofenilo H
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74.627 | CH- H 2,6—diclorofenilo H
74.628 | CH- H 3,4—diclorofenilo H
74629 | CHa H 3,5—diclorofenilo H
74630 |CH; H 2,3—difluorfenilo H
74631 |[CH; H 2 4—difluorfenilo H
74632 | CH> H 2,5—difluorfenilo H
74633 | CH» H 2,6—difluorfenilo H
74634 | CH; H 3,4—difluorfenilo H
74635 |CH: H 3,5—difluorfenilo H
74636 |CH; H 2,4 ,6-trifluorfenilo H
74.637 | CHs H 2,4—dimetilfenilo H
74638 | CH: H 2,4,6-trimetilfenilo H
74.639 | CH: H 3,4,5~trimetoxifenilo H
74640 | CH; H 2—cloro—-3—cianofenilo H
74641 | CH; H 2—cloro—4—cianofenilo H
74.642 | CH- H 2—cloro-5—cianofenilo H
74643 |CH; H 2—cloro—-6—-cianofenilo H
74.644 | CH- H 3—cloro—2—-cianofenilo H
74645 |[CH; H 3-cloro—4-—cianofenilo H
74646 | CHs H 3-cloro-5—cianofenilo H
74647 |CH: H 5—cloro—-2—cianofenilo H
74.648 | CH, H 4—cloro—-2—cianofenilo H
74649 |[CH; H 4—cloro—3—cianofenilo H
74.650 | CHs H 2—cloro—3—fluorfenilo H
74651 |CH; H 2—cloro—4—fluorfenilo H
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74652 | CH; H 2—cloro-5-fluorfenilo H
74653 | CH: H 2—cloro—6-fluorfenilo H
74654 | CH; H 3—cloro—-2-fluorfenilo H
74655 | CH- H 3—cloro—4—fluorfenilo H
74656 | CH; H 3—cloro-5—fluorfenilo H
74.657 | CH- H 5—cloro—2—fluorfenilo H
74658 | CH- H 4—cloro—-2—fluorfenilo H
74659 | CH- H 4—cloro-3—fluorfenilo H
74660 |CH; H 2—cloro—3—metilfenilo H
74.661 CH- H 2—cloro—4-metilfenilo H
74662 |CH; H 2~cloro—5—metilfenilo H
74663 | CH- H 2—cloro—6—metilfenilo H
74664 | CH- H 3—cloro—2—-metilfenilo H
74.665 | CH- H 3—cloro—4—-metilfenilo H
74666 |CH; H 3—cloro-5-metilfenilo H
74667 | CH- H 5—cloro~2—metilfenilo H
74.668 | CH- H 4—cloro-2—-metilfenilo H
74669 |[CH: H 4—cloro—-3-metilfenilo H
74670 | CH; H 2—ciano—-3—fluorfenilo H
74671 | CH; H 2—ciano—4—fluorfenilo H
74672 |[CH; |H 2—ciano-5—-fluorfenilo H
74673 | CH; H 2—ciano-6-fluorfenilo H
74674 | CH; H 3—ciano—-2~fluorfenilo H
74675 | CHs H 3—-ciano—4—fluorfenilo H
74676 | CHa: H H

3—ciano-5-fluorfenilo
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74677 | CH; H 5—ciano-2-fluorfenilo H
74678 | CHa» H 4—ciano—2-fluorfenilo H
74679 | CH- H 4—ciano—3—fluorfenilo H
74.680 | CH- H 2—fluor-3—-metilfenilo H
74.681 CHs; H 2—-fluor—4-metilfenilo H
74.682 | CH, H 2—-fluor-5-metilfenilo H
74683 | CH- H 2—fluor—6—-metilfenilo H
74684 |CHs H 3—fluor—2—metilfenilo H
74685 | CH- H 3~fluor—4—metilfenilo H
74.686 |CH: H 3—fluor—5-metilfenilo H
74687 | CH; H 5—fluor-2-metilfenilo H
74688 |CH; H 4—fluor-2-metilfenilo H
74689 | CHs H 4—fluor-3—metilfenilo H
74690 |CHgs H piridin—2—ilo H
74691 | CH3 H piridin—3—ilo H
74.692 | CH3 H piridin—4—ilo H
74693 | CH; H 3—cloropiridin—2—ilo H
74.694 | CH; H 4—cloropiridin—2—ilo H
74.695 | CH; H S5—cloropiridin—2—ilo H
74.696 | CHs; H 6—cloropiridin—2—ilo H
74.697 |CH: H 2—cloropiridin—-3—ilo H
74.698 | CHs3 H 4—cloropiridin—3-ilo H
74699 | CH3 H 5—cloropiridin—3—ilo H
74.700 | CHj H 2—cloropiridin—4—ilo H
74701 | CHs H 3—cloropiridin—4—ilo H
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74702 | CHj H 2—cloropiridin—-5-ilo H
74703 | CH» H 3—cianopiridin—2-ilo H
74704 | CH, H 4—cianopiridin—2—-ilo H
74705 | CH- H 5-cianopiridin—2—ilo H
74706 | CH3 H 6—cianopiridin—2—ilo H
74707 |CH: H 2—cianopiridin—3—ilo H
74.708 | CH; H 4—cianopiridin—3—ilo H
74.709 | CH3 H 5—cianopiridin—3-ilo H
74710 |CH: H 2—cianopiridin—-5-ilo H
74.711 | CH; H 3—fluorpiridin—2—ilo H
74.712 | CH; H 4—fluorpiridin—2—ilo H
74.713 | CH; H 5—fluorpiridin—2—ilo H
74714 | CH3 H 6—fluorpiridin—2—ilo H
74715 | CH, H 2—fluorpiridin—3—ilo H
74.716 | CH; H 4—fluorpiridin—3—ilo H
74.717 | CH; H 5—fluorpiridin—3—ilo H
74.718 | CH3 H 2—fluorpiridin—-5-ilo H
74719 | CHs3 H 3-nitropiridin—2—ilo H
74720 | CHs H 4-nitropiridin—2—ilo H
74.721 | CH3 H 5—nitropiridin—2-ilo H
74722 | CH3 H 6-nitropiridin—2—ilo H
74.723 | CH; H 2-nitropiridin—3—ilo H
74.724 | CH; H 4—nitropiridin—3—ilo H
74725 | CH3 H S~—nitropiridin—3—ilo H
74.726 | CHs; H 2—-nitropiridin-5-—ilo H
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74.727 | CH; H 3—trifluormetilpiridin—2—ilo H
74.728 | CH; H 4—trifluormetilpiridin~2—ilo H
74729 | CHa» H S5—trifluormetilpiridin—2—ilo H
74730 |CH, |H | 6-trifluormetilpiridin-2—ilo H
74.731 CH- H 2-trifluormetilpiridin—3—ilo H
74.732 | CHj H 4—trifluormetilpiridin—3—ilo H
74.733 | CH; H 5—trifluormetilpiridin—-3—ilo H
74734 | CH; H 2—trifluormetilpiridin—5—ilo H
74735 | CH; H 2 ,6-bis(trifluormetil)piridin—-3—-ilo | H
74.736 | CH; H 2,6-bis(trifluormetil)piridin~4—ilo | H
74.737 | CH: H 3,5-bis(trifluormetil)piridin—2—ilo | H
74738 | CHs H 2-tienilo H
74739 | CH; H 3—tienilo H
74.740 | CH- H 5—cianotien—2—ilo H
74741 | CH; H 2—furilo H
74742 | CH; H 3—furilo H
74.743 | CH» H 1-metil-1,2,3—triazol—4-ilo H
74744 |CH, |H 2—metiltiopirimidin—4—ilo H
74.745 |[CH; H 5—-metil-2—metiltiopirimidin4- | H
ilo
74746 | CH3 H pirazin—2—-ilo H
74747 | CH; H 3,6—dimetilpirazin—2—ilo H
74.748 | CHs; H 3—cianopirazin—2—ilo H
74749 | CH; H quinolin—2—ilo H
74750 | CH; H 3—etilquinolin—2—ilo H

Y



244
RS R R® R

74751 | CHs H bencilo H

74752 | CHs H 4—fluorbencilo H

74753 | CHs H 4—clorobencilo H

74754 |[CH; H 4-metilbencilo H

74755 | CH- H 2,4—dimetilbencilo H

74.756 | CH3 H 2,4 6-trimetilbencilo H

74757 | CH3 H H | CHs
74.758 | CHg3 H CHs CHa3
74.759 | CH: H CH2CHs CH3
74760 | CH- H n-propilo CHs;
74761 | CH; H isopropilo CHs
74762 | CH3 H n-butilo CHs
74763 | CHs H isobutilo CHs
74764 | CH» H sec-butilo CHs
74.765 | CH- H terc-butilo CHs
74766 | CHs H vinilo CHs
74.767 | CHs H etinilo CHs
74768 | CHs H trimetilsililetinilo CH;3
74769 | CH: H CHOH CHs
74770 |CH; H CHOCHj; CH;
74771 |CH; H CH:OCH.CH; CHgs
74772 | CH: H CHzOCH:OCH;z CH;
74773 | CH; H CHzOCH-OCH:CH- CHs
74774 | CH; H CHzOCH:CH-OCH; CHs
74.775 |CH; H CHO CH;
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74776 |CH; |H  |COCH: CHz
74777 |CHs |H CO:H CH;
74778 |CH; |H CO.CH: CH;
74779 [CH: |H | CO:CH.CH. CHz
74780 |CH; |H CONH; CHs
74781 |CH; |H CONHCH; CH,
74782 |CH: |H CONHCH;CHs CH
74783 |CH, |H CON(CH)z CH;
74784 |CH: |H CON(CHz-CH); CH:
74785 |CH:; |H CON(CHz)OCH: CH:
74786 |CH; |H CH=NOH CHs
74787 |CH; |H CH=N-OCH; CHs
74788 |CH: |H | CH=N-OCH;CH; CHz
74789 |CH: |H C(CH2)=N-OH CH:
74790 |CH; |H C(CHz)=N-OCH; CH;
74791 |CH, |H CHzOC{0)-NHCH; CH;
74792 |CH, |H CH:zNH; CHs
74793 |CH. |H CH,NHCHO CHs
74794 |CH. |H CHzNHC(O)CH, CHs
74795 |CH. |H CHzNHC(O)OCH; CHs
74796 [CH: |H | CH(OH)CH: CHs
74797 |CH; |H CH(CH3)OCH; CHs
74798 |[CH; |H |CN CHs
74799 |CH: |H | CH:SCH: CHs
74800 |CH; |H CH,S(0)CHs CH,
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74.801 | CH: H CH:SO.CH-, CH;
74.802 |CH: H CH>SCH:CH; CH,
74.803 | CH: H CH=S(O)CH:CH; CHs
74.804 |CH: H CHzSO,CH:CH; CHgs
74805 |CH; H OCH; CHs
74.806 | CH; H OCH:CH3 CHs
74807 |CH, |H | CH(OCH): CH,
74.808 |CH: H CH(OCH:CH3): CHs
74.809 | CH; H ciclopropilo CHs
74.810 | CH- H ciclobutilo CHs3
74.811 | CH; H ciclopentilo CHs
74.812 | CH- H ciclohexilo CHs
74.813 |CH3 H F CH;
74.814 | CH; H Cl CHs;
74815 | CHg3 H Br CHs
74816 |CHs H [ CHs
74.817 | CHs H fenilo CH3;
74818 |[CH; H 2—-acetilfenilo CHs
74.819 | CHs; H 3—acetilfenilo CHs
74.820 | CH; H 4—acetilfenilo CHs;
74821 | CHj; H 2—clorofenilo CHs
74.822 | CHs H 3—clorofenilo CH;
74823 | CH; H 4—clorofenilo CH,
74.824 | CH; H 2—cianofenilo CHs
74.825 | CH3 H 3—cianofenilo CHs
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74.826 | CH- H 4—cianofenilo CHs,
74.827 | CH; H 2—fluorfenilo CHs
74.828 | CH; H 3—fluorfenilo CHa
74.829 | CH; H 4—fluorfenilo CHs;
74.830 | CH> H 2—metoxifenilo CHs;
74831 | CH» H 3—-metoxifenilo CHs;
74.832 | CH; H 4—metoxifenilo CHs
74.833 | CH- H 2—metilfenilo CHs,
74.834 |CH; |[H 3-metilfenilo CH3
74.835 | CHa» H 4—metilfenilo CHa
74836 | CH; H 2-nitrofenilo CHs
74.837 | CH; H 3—nitrofenilo CHs
74838 | CHs H 4—nitrofenilo CHs
74839 | CH; H 2-tiometilfenilo CHs
74.840 | CH; H 3-tiometilfenilo CHs
74.841 CHs; H 4—tiometilfenilo CHs;
74.842 | CH- H 2—trifluormetoxifenilo CHs
74843 | CH; H 3—trifluormetoxifenilo CHs;
74844 |CH; H 4-trifluormetoxifenilo CHs
74.845 | CH- H 2—trifluormetilfenilo CH
74.846 | CH- H 3—trifluormetilfenilo CHa
74847 | CH- H 4—trifluormetilfenilo CHa,
74.848 | CH- H 2,3—diclorofenilo CH>
74849 |CH; H 2,4—diclorofenilo CH;
74.850 | CH- H 2,5—diclorofenilo CHs
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74.851 CH- H 2,6—diclorofenilo CHs
74852 | CH- H 3,4—diclorofenilo CHs
74853 |CH: H 3,5—diclorofenilo CHs
74.854 | CH; H 2,3—difluorfenilo CHs
74.855 |CH: H 2,4—difluorfenilo CH;
74.856 | CH3 H 2,5—difluorfenilo CH3
74.857 |CH: H 2,6—difluorfenilo CHs
74858 | CH: H 3,4—difluorfenilo CHs
74.859 | CH: H 3,5—difluorfenilo CHs
74.860 |CH; H 2,4,6-trifluorfenilo CHs
74.861 | CH; H 2,4—dimetilfenilo CHs
74862 | CH; H 2,4,6-trimetilfenilo CH3
74.863 | CH; H 3,4,5-trimetoxifenilo CH;
74864 |CHs H 2—cloro—3—cianofenilo CHs
74.865 | CH- H 2—cloro—4—cianofenilo CHs;
74866 |CHs H 2-cloro—5—cianofenilo CHs
74.867 |[CHs H 2—cloro—6—cianofenilo CHs
74.868 | CH: H 3—cloro—2—cianofenilo CH3;
74.869 | CH: H 3~cloro—4-cianofenilo CH;
74870 | CH; H 3—cloro—5-cianofenilo CHjs
74.871 CHa H 5—cloro—2—cianofenilo CH3;
74.872 | CH: H 4~cloro—2—cianofenilo CH3
74.873 | CH; H 4—cloro—3—cianofenilo CHs
74874 | CH; H 2—cloro—3—fluorfenilo CHs
74.875 | CH; H 2—cloro—4—fluorfenilo CHj

Yoy



249

R® R® R
74.876 | CH- H 2—cloro-5-fluorfenilo CH;
74.877 | CH-: H 2—cloro—6—fluorfenilo CH,
74.878 | CH; H 3—cloro—2—fluorfenilo CH3
74879 |CH; H 3—cloro—4-fluorfenilo CHs
74.880 | CH; H 3—cloro-5-fluorfenilo CHs;
74.881 CH3 H 5—cloro—2—fluorfenilo CHa
74.882 | CH; H 4—cloro—2—fluorfenilo CHs;
74.883 | CHa H 4—cloro—3-fluorfenilo CHs
74.884 | CH; H 2—cloro—3—-metilfenilo CHs
74.885 |[CH; H 2—cloro—4-metilfenilo CH>
74886 | CH: H 2—cloro—5-metilfenilo CHs;
74.887 |[CH: H 2—cloro—-6-metilfenilo CH,
74866 | CH: H 3—cloro—2—metilfenilo CH;
74889 | CH: H 3—cloro—4-metilfenilo CH,
74890 |[CH: H 3~cloro-5-metilfenilo CHs
74.891 | CH; H 5—cloro—2—metilfenilo CH
74892 |CH; H 4—cloro—2—-metilfenilo CHs
74.893 | CH-» H 4—cloro—3—metilfenilo CH,
74894 | CH: H 2—ciano—3-fluorfenilo CHs
74895 | CH; H 2—ciano—4—fluorfenilo CH,
74896 |[CH: H 2—ciano—-5-fluorfenilo CHs
74.897 |CH; H 2—ciano—6—fluorfenilo CHs,
74.898 | CH- H 3—ciano-2-fluorfenilo CH,
74899 |[CH: H 3-ciano—4—fluorfenilo CHs;
74.901 | CH; H 3—ciano—5-fluorfenilo CHs




250
RG R8 R9 R11
74902 | CH; H 5—ciano—2-fluorfenilo CH3
74903 | CH- H 4—ciano—2-fluorfenilo CHs
74904 |CH- H 4—ciano-3-fluorfenilo CH:
74905 |[CH» H 2—fluor-3—-metilfenilo CHs
74906 |CH; H 2—fluor—4-metilfenilo CHs
74.907 | CH- H 2—fluor-5-metilfenilo CHs;
74908 |CH: H 2~fluor-6-metilfenilo CHs
74909 | CH; H 3—fluor—2—metilfenilo CHs;
74910 | CH, H 3—fluor—4—metilfenilo CH,
74911 | CH: H 3-fluor~5-metilfenilo CHs
74912 | CH; H 5—fluor—2—metilfenilo CHs
74913 | CH: H 4—fluor—2—metilfenilo CHs
74914 | CH; H 4—fluor-3—-metilfenilo CHs
74915 | CH: H piridin—2—ilo CHs
74916 | CH: H piridin—3—ilo CHs
74.917 | CHs H piridin—4—ilo CH;
74918 | CH; H 3—cloropiridin—2—ilo CH;
74919 | CH- H 4—cloropiridin—2-ilo CHs;
74920 | CH- H 5—cloropiridin—2—ilo CH;
74,921 | CHa H 6—cloropiridin—2—ilo CH3
74922 |CH, |H 2—cloropiridin—3-ilo CH,
74.923 | CH; H 4—cloropiridin—3—ilo CH3
74.924 | CH- H 5—cloropiridin—3—ilo CHs,
74.925 | CH; H 2—cloropiridin—4—ilo CHs
74926 |[CH; H 3—cloropiridin—4—ilo CHs
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74.927 | CH; H 2—cloropiridin—-5-ilo CHs3
74.928 | CHs H 3—cianopiridin—2-ilo CHa
74.929 | CH; H 4—cianopiridin—2-ilo CHs
74.930 | CH: H 5—cianopiridin—2—ilo CHs
74.931 CH- H 6-cianopiridin—2—ilo CHa
74932 | CH: H 2—cianopiridin—3-ilo CH;
74933 | CH- H 4—cianopiridin-3—ilo CHs,
74934 | CH; H 5—cianopiridin—3—ilo CHs
74935 | CH: H 2—cianopiridin—5—ilo CH;
74.936 | CH- H 3—fluorpiridin—2—ilo CHs
74.937 | CH3 H 4—fluorpiridin—2—ilo CHs
74.938 | CH; H 5—fluorpiridin—2-ilo CHs;
74939 |[CH: H 6—fluorpiridin—2—ilo CHs;
74940 |[CH: H 2—fluorpiridin-3—ilo CHas
74941 | CHa H 4—fluorpiridin-3-ilo CHs
74942 | CH; H 5—fluorpiridin—3—ilo CHs
74943 | CH; H 2—fluorpiridin—5—ilo CH,
74944 | CH; H 3-nitropiridin-2—ilo CHs;
74945 |CH; H 4-nitropiridin—2—-ilo CHs
74946 | CH- H 5—-nitropiridin—2—ilo CH;
74.947 | CH3 H 6-nitropiridin—2—ilo CHs
74.948 | CH; H 2-nitropiridin—3—ilo CHs;
74.949 | CH; H 4—nitropiridin—3—ilo CHs
74.950 | CH; H 5—nitropiridin—3—ilo CHs
74951 |CH; |H | 2-nitropiridin-5-ilo CH;
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74.952 | CH; H 3-trifluormetilpiridin—2—ilo CHs
74.953 | CHa H 4-trifluormetilpiridin—2—ilo CHs
74.954 | CH; H 5~trifluormetilpiridin—2—ilo CHs;
74.955 | CHs H 6—trifluormetilpiridin—2—ilo CH,
74.956 | CH; H 2—trifluormetilpiridin—-3—ilo CHs
74.957 | CHa H 4—trifluormetilpiridin—3—ilo CHs
74.958 | CH: H S-trifluormetilpiridin—-3—ilo CHs
74.959 | CH; H 2—-trifluormetilpiridin—5—ilo CHs;
74.960 | CH: H 2,6-bis(trifluormetil)piridin—-3—ilo { CHs
74.961 | CH; H 2,6-bis(trifluormetil)piridin—4—ilo | CH3
74.962 | CH3 H 3,5-bis(trifluormetil)piridin—2—ilo | CH3
74.963 |CHs H 2—-tienilo CHs
74.964 |CHj H 3-tienilo CHs
74,965 | CH» H 5—cianotien—2—-ilo CHs;
74.966 | CHj H 2—furilo CHs
74.967 | CH; H 3—furilo CHs;
74.968 | CH3 H 1-metil-1,2,3-triazol-4—ilo CHs
74969 | CH- H 2—-metiltiopirimidin—4—ilo CHs;
74.970 | CHj; H 5—metil-2—metiltiopirimidin4— | CH;
ilo
74.971 CH- H pirazin—-2—-ilo CHs;
74972 | CH- H 3,6—dimetilpirazin—2—ilo CHs
74973 | CHs H 3-cianopirazin—2—ilo CH3;
74.974 | CH; H quinolin—2—ilo CHs;
74.975 |CHj H 3—etilquinolin—2—ilo CHs
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74.976 | CH3 H bencilo CHs
74.977 | CH, H 4—fluorbencilo CHs;
74.978 | CH,; H 4—clorobencilo CHs,
74.979 [ CH; H 4—-metilbencilo CHs
74980 | CHs H 2.4—dimetilbencilo CHs;
74.981 CHa, H 2,4, 6-trimetilbencilo CH-
74.982 |CH, |H H CHOH
74.983 | CH- H H CH>OCHj5
74.984 | CH; H H CH-OCH:CHj-
74985 | CH3 H H CHO
74986 | CHs H H COCH;
74.987 | CH; H H CO:H
74.988 | CH: H H CO2CH3
74989 |CH: H H CO:CH:CH-
74.990 |CH: H H CONH:;
74.991 | CH; H H CONHCHs>
74992 | CH: H H CONHCH.CH;
74.993 | CHg H H CON(CHz3)2
74.994 | CH: H H CON—(CH:CH3)
74.995 | CH; H H CON(CH-)O—-CH3
74.996 | CH; H H CH=NOH
74.997 | CH: H H CH=NOCH3
74.998 |CH: H H CH=NOCH ~CHs
74.999 | CHs H H C(CH3)=NOH
74.1000 | CH: H H C(CH3)=NO-CHjs
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741001 |[CH; |H H CH,OC(O)NH-CHs
741002 |CH; |H H CH2NH,
741003 |CH; | H H CH2NHCHO
741004 {CH; |H H CHzNHC(O)~CHs
741005 [CH; |H H CH2NHC(O)OCHj
741006 |CH; |H H NHCO.CHs
741007 |CH, |H H NHCO~C(CHa)z
741008 |CHs | H H CH(OH)CH;
741009 |CH, |H H CH(CH3)OCH;
741010 |CH; | H H CN
741011 |CHs | H H CH.SCH;
741012 |CH. |H H CH2S(O)CH
741013 |CH; | H H CH2SO.CH;
741014 |CH; |H H CH2SCH:CH;
741015 |CH; | H H CH:S(0)CH;~CH;
741016 |CH; |H H CH2SO:CHz—CH;
741017 |CH; |H H OCHs
741018 |CH; |H H OCH,CHs
741019 |CH; |H H CH(OCHsa),
741020 [CHs | H H CH—(OCH.CH).
741021 |CHs | H H CH,CH3
741022 |CHy | H H CH2CH.CH
741023 |CHs | H H CH(CH)
741024 |[CH; |H H C(CHa)s
741025 |CHy | H H CH2CH(CH:)
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74.1026 | CH: H H CHzC(CHz3)s
74.1027 | CH3 H H CH.CN
74.1028 | CH; H H ciclopropilo
74.1029 | CH3 H H ciclobutilo
74.1030 | CH; H H ciclopentilo
74.1031 | CH- H H ciclohexilo
74.1032 | CH- H H CHza-ciclopropilo
741033 | CH» H H bencilo
74.1034 | CH3 H H CH.CF;

La Tabla 75 comprende los compuestos de la formula (AH), donde R' es
etilo, R® y R* son metilo, R¥, R y R" son hidrégeno y R®, R%, R®, y R"! son seguin

se definieron en la Tabla 74.

La Tabla 76 comprende los compuestos de la férmula (AH), donde R'y R*

i

son etilo, R* es metilo, R®, R" y R™ son hidrogeno y R®, R?, R, y R"! son seguin se

definieron en la Tabla 74.

La Tabla 77 comprende los compuestos de la férmula (AH), donde R', R? y
R* son etilo, R®, R* y R'? son hidrégeno y R®, R* R? y R'' son segin se

definieron en la Tabla 74.

La Tabla 78 comprende los compuestos de la formula (AH), donde R' y R?
son metilo, R?, R*, R® y R'* son hidrogeno y R¥, R* R® y R'' son segtn se

definieron en la Tabla 74.
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La Tabla 79 comprende los compuestos de la férmula (AH), donde R y R?
son metilo, R* es metoxi, R*, R® y R'* son hidrogeno y R®, R®, R?, y R"! son segln
se definieron en la Tabla 74.

La Tabla 80 comprende los compuestos de la féormula (AH), donde R! y R?
son metilo, R* es cloro, R*, R® y R son hidrogeno y R%, R¥, R*, y R"" son segun
se definieron en la Tabla 74.

La Tabla 81 comprende los compuestos de la férmula (AH), donde R’ y R?
son metilo, R* es bromo, R*, R® y R" son hidrogeno y R?, R®, R?, y R'" son segun

se definieron en la Tabla 74.

La Tabla 82 comprende los compuestos de la formula (AH), donde R'y R?
son metilo, R* es yodo, R*, R* y R™ son hidrégeno y R®, R*, R, y R"" son seguin

se definieron en la Tabla 74.

La Tabla 83 comprende los compuestos de la formula (AH), donde R' y R?
son metilo, R* es etinilo, R*, R® y R'* son hidrogeno y R?, R®, R%, y R"" son segun

se definieron en la Tabla 74.

La Tabla 84 comprende los compuestos de la formula (AH), donde R y R?

son metilo, R* es vinilo, R%, R® y R' son hidrogeno y R%, R®, R” y R son segtin

se definieron en la Tabla 74.

La Tabla 85 comprende los compuestos de la formula (AH), donde R' es

etilo, R es metilo, R%, R*, R®y R™ son hidrégeno y R%, R¥, R?, y R'! son seg(in se

definieron en la Tabla 74.
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La Tabla 86 comprende los compuestos de la férmula (AH), donde R' es
etilo, R es metilo, R* es metoxi, R*, R® y R"™ son hidrégeno y R R* RY, y R" son

segun se definieron en la Tabla 74.

La Tabla 87 comprende los compuestos de la férmula (AH), donde R' es
etilo, R* es metilo, R* es cloro, R*, R? y R son hidrégeno y R%, R%, R?, y R"" son
seguin se definieron en la Tabla 74.

La Tabla 88 comprende los compuestos de la formula (AH), donde R' es
etilo, R® es metilo, R* es bromo, R®, R* y R' son hidrégeno y R, R% R? y R"

son segun se definieron en la Tabla 74.

La Tabla 89 comprende los compuestos de la formula (AH), donde R' es
etilo, R® es metilo, R* es yodo, R¥, R* y R son hidrégeno y R®, R®, R?, y R"" son

segun se definieron en la Tabla 74.

La Tabla 90 comprende los compuestos de la férmula (AH), donde R' es
etilo, R® es metilo, R* es efinilo, R?, R® y R™ son hidrégeno y R®, R®, R%, y R"" son

segun se definieron en la Tabla 74.

La Tabla 91 comprende los compuestos de la formula (AH), donde R' es
etilo, R es metilo, R* es vinilo, R®, R® y R'? son hidrégeno y R?, R®, R?, y R"" son

segun se definieron en la Tabla 74.

La Tabla 92 comprende los compuestos de la formula (AH), donde R' es
etinilo, R® es metilo, R®, R*, R® y R' son hidrogeno y R®, R, R?, y R'" son segun

se definieron en la Tabla 74.
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La Tabla 93 comprende los compuestos de la formula (AH), donde R' es -

etinilo, R* es metilo, R* es metoxi, R%, R® y R' son hidrogeno y R®, R*, R?, y R"

son segun se definieron en la Tabla 74.

La Tabla 94 comprende los compuestos de la formula (AH), donde R' es

etinilo, R* es metilo, R* es cloro, R*, R® y R son hidrégeno y R®, R¥, R*, y R son
segun se definieron en la Tabla 74.

La Tabla 95 comprende los compuestos de la formula (AH), donde R' es
etinilo, R% es metilo, R* es bromo, RB, R® y R'" son hidrégeno y Re’, RE’, Rg, y R

son segun se definieron en la Tabla 74.

La Tabla 96 comprende los compuestos de la féormula (AH), donde R' es
etinilo, R* es metilo, R* es yodo, R, R® y R' son hidrogeno y R%, R%, R?, y R"! son

segun se definieron en la Tabla 74.

La Tabla 97 comprende los compuestos de la formula (AH), donde R’ y R*
son etinilo, R* es metilo, R*, R* y R son hidrogeno y R®, R®, R?, y R"" son segun

se definieron en la Tabla 74.

La Tabla 98 comprende los compuestos de la formula (AH), donde R' es
vinilo, R* es metilo, R*, R*, R® y R'" son hidrogeno y R% R® R? y R son segtn

se definieron en la Tabla 74.

La Tabla 99 comprende los compuestos de la formula (AH), donde R' es
vinilo, R* es metilo, R* es metoxi, R%, R® y R" son hidrégeno y R?, R%, R?, y R

son segun se definieron en la Tabla 74.
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La Tabla 100 comprende los compuestos de la formula (AH), donde R' es
vinilo, R* es metilo, R* es cloro, R?, R® y R'* son hidrogeno y R, R¥, RY, y R'! son

segun se definieron en la Tabla 74.

La Tabla 101 comprende los compuestos de la formula (AH), donde R' es
vinilo, R® es metilo, R* es bromo, RE, R® y R"™ son hidrégeno y Re‘, RE, R":’, y R
son seglin se definieron en la Tabla 74.

La Tabla 102 comprende los compuestos de la formula (AH), donde R’ es

vinilo, R* es metilo, R* es yodo, R?, R* y R' son hidrégeno y R, R¥, R¥, y R"" son

segun se definieron en la Tabla 74.

La Tabla 103 comprende los compuestos de la férmula (AH), donde R yR*
son vinilo, R* es metilo, R* R®y R' son hidrogeno y R?, R®, R¥ y R"" son segun

se definieron en la Tabla 74.

La Tabla 104 comprende los compuestos de la formula (AH), donde R es
metilo, R°, R, R*, R* y R" son hidrégeno y R%, R%, R?, y R'" son segun se

definieron en la Tabla 74.

La Tabla 105 comprende los compuestos de la férmula (AH), donde R es
metilo, R* es metoxi, R°, R*, R® y R"* son hidrégeno y R, R?, R*, y R'' son segun

se definieron en la Tabla 74.

La Tabla 106 comprende los compuestos de la formula (AH), donde R' es
metilo, R” es trifluormetilo, R, R*, R* y R' son hidrogeno y R%, R?, R¥, y R'' son

segun se definieron en la Tabla 74.
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La Tabla 107 comprende los compuestos de la formula (AH), donde R' es
metilo, R* es etilo, R*, R?, R® y R son hidrogeno y R®, R¥, R?, y R'! son seguin se

definieron en la Tabla 74.

La Tabla 108 comprende los compuestos de la formula (AH), donde R' es
metilo, R? es etinilo, R?, R*, R® y R son hidrogeno y R®, R®, R%, y R"" son segtin
se definieron en la Tabla 74.

La Tabla 109 comprende los compuestos de la formula (AH), donde R’ es

metilo, R? es vinilo, R®, R*, R® y R' son hidrégeno y R®, R¥, R?, y R"! son segun

se definieron en la Tabla 74.

La Tabla 110 comprende los compuestos de la férmula (AH), donde R' es

metilo, R* es cloro, R*, R*, R® y R' son hidrogeno y R®, R?, R?, y R"! son segun

se definieron en la Tabla 74.

La Tabla 111 comprende los compuestds de la formula (AH), donde R' es
metilo, R* es bromo, R? R* R® y R' son hidrégeno y R® R RY, y R' son segun

se definieron en la Tabla 74.

Lé Tabla 112 comprende los compuestos de la formula (AH), donde R’ es
metilo, R* es yodo, R? R* Ry R" son hidrégeno y R®, R®, R¥ y R"" son segun

se definieron en la Tabla 74.

La Tabla 113 comprende los compuestos de la férmula (AH), donde R' es
etilo, R%, R®, R*, R® y R"™ son hidrogeno y R®, R?, R? y R'' son segtn se

definieron en la Tabla 74.
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La Tabla 114 comprende los compuestos de la formula (AH), donde R es
etilo, R* es metoxi, R*, R*, R* y R son hidrageno y R®, R%, R?, y R" son segun

se definieron en la Tabla 74.

La Tabla 115 comprende los compuestos de la férmula (AH), donde R'y R?
son etilo, R, R* Ry R son hidrogeno y R®, R®, R, y R son segtn se

definieron en la Tabla 74.

La Tabla 116 comprende los compuestos de la féormula (AH), donde R'es .

etilo, R® es trifluormetilo, R®, R*, R* y R son hidrégeno y R% R* R? y R" son

segun se definieron en la Tabla 74.

La Tabla 117 comprende los compuestos de la férmula (AH), donde R' es
etilo, R® es etinilo, R*, R*, R" y R'* son hidrégeno y R®, R*, R”, y R"! son seg(in se

definieron en la Tabla 74.

La Tabla 118 comprende los compuestos de la féormula (AH), donde R' es
etilo, R? es vinilo, R, R*, R® y R' son hidrégeno y R, R®, R?, y R"" son seguin se

definieron en la Tabla 74.

La Tabla 119 comprende los compuestos de la formula (AH), donde R' es
etilo, R” es cloro, R*, R*, R* y R' son hidrégeno y R®, R?, R?, y R"! son segun se

definieron en la Tabla 74.

La Tabla 120 comprende los compuestos de la férmula (AH), donde R' es
etilo, R® es bromo, R®, R*, R® y R"* son hidrogeno y R%, R®, R?, y R'" son segun se

definieron en la Tabla 74.
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La Tabla 121 comprende los compuestos de la féormula (AH), donde R' es
etilo, R® es yodo, R, R*, R* y R" son hidrégeno y R®, R¥, RY, y R"" son segun se

definieron en la Tabla 74.

La Tabla 122 comprende los compuestos de la férmula (AH), donde R! y R*
son metilo, R? es cloro, R?, R® y R™ son hidrégeno y R, R®, R?, y R"" son seguin
se definieron en la Tabla 74.

La Tabla 123 comprende los compuestos de la formula (AH), donde R' y R*
son metilo, R es bromo, R*, R* y R'* son hidrégeno y R®, R?, Rg; y R" son segun

se definieron en la Tabla 74.

La Tabla 124 comprende los compuestos de la formula (AH), donde R' y R*
son metilo, R* es yodo, R* R" y R" son hidrégeno y R®, R*, R®, y R"" son segtin

se definieron en la Tabla 74.

La Tabla 125 comprende los compuestos de la formula (AH), donde R'es

metilo, R es cloro, R” es hidrogeno, R* es etilo, R® y R'? son hidrégeno y R%, R?,

R, y R" son segun se definieron en la Tabla 74.
La Tabla 126 comprende los compuestos de la formula (AH), donde R' es
metilo, R® es bromo, R® es hidrogeno, R* es etilo, R* y R' son hidrégeno y R®, R,

R% y R"" son seguin se definieron en la Tabla 74.

La Tabla 127 comprende los compuestos de la férmula (AH), donde R es

metilo, R es yodo, R® es hidrogeno, R* es etilo, R® y R' son hidrogeno y R, RY,

R%, y R"" son segun se definieron en la Tabla 74.
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La Tabla 128 comprende los compuestos de la formula (AH), donde R' y R*
son etilo, R* es cloro, R, R® y R son hidrogeno y R?, R®, R?, y R'" son segtin se

definieron en la Tabla 74.

La Tabla 129 comprende los compuestos de la formula (AH), donde R' y R*
son metilo, R es bromo, R* R® y R'? son hidrégeno y R®, R* R?, y R' son segun
se definieron en la Tabla 74.

La Tabla 130 comprende los compuestos de la férmula (AH), donde R' y R*
son etilo, R? es yodo, R*, R® y R son hidrogeno y R%, R®, R?, y R"! son seguin se

definieron en la Tabla 74.

La Tabla 131 comprende los compuestos de la férmula (AH), donde R' es
metilo, R? es cloro, R*es hidrégeno, R* es metoxi, R® y R son hidrogeno y RB,

R% R® y R"' son segin se definieron en la Tabla 74.

La Tabla 132 comprende los compuestos de la formula (AH), donde R’ es
metilo, R? es bromo, R® es hidrogeno, R* es metoxi, R® y R'? son hidrégeno y R®,

R® R® y R" son segtin se definieron en la Tabla 74.

La Tabla 133 comprende los compuestos de la férmula (AH), donde R' es

etilo, R* es cloro, R® es hidrogeno, R* es metoxi, R® y R'? son hidrogeno y R?, R®,

R®, y R" son segun se definieron en la Tabla 74.

La Tabla 134 comprende los compuestos de la férmula (AH), donde R' es |

etilo, R* es bromo, R* es hidrogeno, R* es metoxi, R® y R'? son hidrégeno y R®,

R% R% y R"" son segun se definieron en la Tabla 74.
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La Tabla 135 comprende los compuestos de la formula (AH), donde R’ yR*
son metilo, R* es metoxi, R%, R® y R son hidrégeno y R, R%, R% y R"" son segun

se definieron en la Tabla 74.

La Tabla 136 comprende los compuestos de la féormula (AH), donde R' es
metilo, R* es metoxi, R” es hidrégeno, R* es etilo, R* y R' son hidrogeno y R®, R?,
R®, y R" son segun se definieron en la Tabla 74.

La Tabla 137 comprende los compuestos de la férmula (AH), donde R’ yR*
son etilo, R es metoxi, R, R® y R™ son hidrégeno y R”, R* RY, y R"" son segln

se definieron en la Tabla 74.

La Tabla 138 comprende los compuestos de la formula (AH) donde R', R?,
R® y R* son metilo, R® y R' son hidrogeno y R, R, R%, y R"! son segun se

definieron en la Tabla 74.

La Tabla 139 comprende los compuestos de la formula (A), donde R' es
difluormetoxi, R* y R* son metilo, R®, R® y R' son hidrégeno y R?, R®, R, y R"'

son segun se definieron en la Tabla 74.

‘La Tabla 140 comprende los compuestos de la formula (A), donde R' es
difluormetoxi, R* es metilo, R” es etilo, R®, R® y R'® son hidrégeno y R%, R¥, R?, y

R" son segun se definieron en la Tabla 74.

La Tabla 141 comprende los compuestos de la férmula (A), donde R' es
trifluormetoxi, R® y R* son metilo, R?, R® y R'* son hidrégeno y R%, R?, R%, y R’

son segun se definieron en la Tabla 74.
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La Tabla 142 comprende los compuestos de la féormula (A), donde R' es
trifluormetoxi, R* es metilo, R* es etilo, R, R® y R'? son hidrogeno y R, R, R%, y

R" son segun se definieron en la Tabla 74.

La Tabla 143 comprende los compuestos de la formula (A), donde R' es
ciclopropilo, R? y R* son metilo, R" R* y R' son hidrégeno y Re‘, Rg, Rg, y R" son
segun se definieron en la Tabla 74.

La Tabla 144 comprende los compuestos de la formula (A), donde R' es
ciclopropilo, R® es metilo, R* es etilo, R*, R* y R son hidrogeno y R®, R®, R?, y

R" son segun se definieron en la Tabla 74.

La Tabla 145 comprende los compuestos de la férmula (A), donde R’y R?
son metilo, R?, R” y R™ son hidrageno, R* es ciclopropilo y R, R®, R®, y R"" son

segun se definieron en la Tabla 74.

La Tabla 146 comprende los compuestos de la formula (A), donde R'y R?
son etilo, R®, R® y R'? son hidrégeno, R* es ciclopropilo y R®, R*, R?, y R"" son

segun se definieron en la Tabla 74.

Ejemplo 25
Preparaciéon_de 2,2—dimetilpropionato de (1RS,2SR,6RS,.7SR)-5—o0x0-4—-(2,4,6—

trimetilfenil)—10—oxatriciclo[5.2.1.0**|dec—3—en—3-ilo.

o)
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Una solucién de cloruro de pivaloilo (0,055 g, 0,57 mmol) en diclorometano

(2 ml) se adiciona gota a gota a una solucién de (1RS,2SR,6RS,7SR)-4—(2,4,6—

trimetilfenil)—10-oxatriciclo[5.2.1.0*®|decan—3,5-diona (0,12 g, 0,42 mmol) en

diclorometano (2 ml) a temperatura ambiente y la mezcla de reaccién se agita
durante 2 minutos. Se adiciona una solucion de trietilamina (0,08 ml) en
diclorometano (1 ml) y la mezcla de reaccion se agita a temperatura ambiente

durante 3 horas. La mezcla de reaccion se diluye con diclorometano (20 ml) y se

lava con solucién acuosa saturada de bicarbonato de sodio. La fase orgéanica se

seca sobre sulfato de magnesio anhidro, se filtra y el filtrado se evapora bajo
presion reducida para  proporcionar  2,2—dimetilpropionato  de
(1RS, 2SR, 6RS, 7SR)-5—0ox0—4—(2,4,6-trimetilfenil)—10—-oxatriciclo[5.2.1.0*®|dec—

3—en-3—ilo como un aceite incoloro.

"H RMN (400 MHz, CDCl;) 54 6,84 (1H, s), 6,82 (1H, s), 4,75 (1H, d), 4,55 (1H, d),
3,45 (1H, d), 2,78 (1H, d), 2,24 (3H, s), 2,09 (3H, s}, 2,02 (3H, ), 1,89-1,83 (2H,
m), 1,63 = 1,59 (2H, m), 1,11 (9H, s).

Ejemplo 26
Preparacién de (1RS,2SR,6RS, 7SR)—5—oxo—4—(2.6—dietil44—n1etilfenil)—1 0—

oxatriciclo[5.2.1.0*®}-dec—3—en—3—il éster etil &ster de acido carbénico.

0

' L/\ -

/0 H, OL /l\,. ”
@ZL‘O \[\
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Una solucién de cloroformiato de etilo (0,071 g, 0,65 mmol) en
diclorometano (0,5 ml) se adiciona gota a gota a una solucién de

(1RS, 2SR, 6RS, 7SR)—4—(2,6—dietil4—metilfenil)—10—oxatriciclo[5.2.1 .02'6]decan—

3,5-diona (0,172 g, 0,55 mmol) en diclorometano (2 ml) a 0°C y la mezcla de

reaccion se agita. Se adiciona una solucion de trietilamina (0,066 g, 0,65 mmol)
en diclorometano (1 ml) y la mezcla de reaccién se agita a temperatura ambiente
durante 17 horas, entibiandose lentamente hasta temperatura ambiente. La
mezcla de reaccién se diluye con diclorometano (3 ml) y se lava con solucién
acuosa saturada de bicarbonato de sodio. La fase organica se separa, se seca
sobre sulfato de magnesio anhidro, se filtra y el filtrado se evapora bajo presién
reducida. El residuo se purifica mediante cromatografia en columna sobre gel de
silice para proporcionar (1RS,2SR,6RS, 7SR)-5—-0x0—4—(2,6~dietil-4—metilfenil)—
10-oxatriciclo—[5.2.1.0*®]-dec—3—en-3il éster etil éster de acido carbénico como

un sélido incoloro.

"H RMN (400 MHz, CDCls) & 1,06 (6H,m), 1,28 (3H, t), 1,63 (2H, m), 1,87 (2H,

m), 2,3 (3H, s), 2,35 (4H, m), 2,8 (1H, d), 3,63 (1H, d), 4,22 (2H, q), 4,64 (1H, d),

4,77 (1H, d), 6,91 (2H, d).

Los compuestos adicionales en la Tabla P1 a continuacion se prepararon a

traves de métodos similares utilizando materiales de partida apropiados.

Y73
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Numero de

Compuesto

Estructura

'H RMN (a menos que se
establezca CDCI:) u otros datos

fisicos

P1

&4 6,90 (2H, s), 6,45 (1H, dd),
6,35 (1H, dd), 5,30 (1H, d), 5,25
(1H, d), 3,65 (3H, s), 3,65 (1H,
dd), 3,45 (1H, dd), 2,35 (4H, m),
2,30 (3H, s), 1,10 (6H, m).

P2

81 6,90 (2H, m), 4,85 (2H, m),
3,70 (3H, s), 3,60 (1H, m), 3,35
(1H, dd), 2,50 (2H, m), 2,35 (2H,
m), 2,30 (3H, s), 1,90-1,75 (4H,
m), 1,20 (3H, 1), 1,10 (3H, 1)

P3

dn 6,87 (1H, s), 6,85 (1H, s),
4,74 (1H, d), 4,68 (2H, t), 4,65
(1H, d), 3,53 (1H, d), 2,79 (1H,
d), 2,56 (1H, t), 2,26 (3H, s),
2,09 (3H, s), 2,05 (3H, s), 1,94 -
1,80 (2H, m), 1,67 - 1,56 (2H,

m).

P4

54 6,87 (1H, s), 6,85 (1H, s),
4,85 - 4,78 (1H, m), 4,74 (1H,
d), 4,64 (1H, d), 3,51 (1H, d),
2,77 (1H, d), 2,25 (3H, s), 2,09
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Nimero de

Compuesto

Estructura

'H RMN (a menos que se
establezca CDCI2) u otros datos

fisicos

(3H, s), 2,06 (3H, s), 1,93 - 1,79
(2H, m), 1,67 - 1,54 (2H, m),
1,25 (3H, d), 1,20 (3H, d).

P5

54 6,88 (1H, s), 6,86 (1H, s),
4,73 (1H, d), 4,59 (1H, d), 3,56
(1H, d), 2,76 (1H, d), 2,27 (3H,
s), 2,10 (3H, s), 2,04 (3H, s),
1,89 - 1,80 (2H, m), 1,69 - 1,56
(3H, m), 1,01 - 0,92 (4H, m).

P6

54 6,86 (1H, s), 6,84 (1H, s),
4,74 (1H, d), 4,58 (1H, d), 3,48
(1H, d), 2,77 (1H, d), 2,40 - 2,35
(2H, m), 2,26 (3H, s), 2,09 (3H,
s), 2,04 (3H, s), 1,93 - 1,82 (2H,
m), 1,65 - 1,48 (4H, m), 1,31 -
1,17 (6H, m), 0,86 (3H, 1)

P7

8y 7,38 - 7,37 (3H, m), 7,19 -
7,18 (2H, m), 6,97 (2H, s), 6,68
(1H, dd), 6,55 (1H, d), 5,08 (1H,
s con leve division), 4,82 - 4,81
(2H, m), 4,13 - 4,10 (1H, m),
4,03 - 4,00 (1H, m), 3,13 (1H,
dd), 2,89 (1H, dd), 2,54 - 2,45
(4H, m), 2,37 (3H, s), 1,20 -
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Numero de

Compuesto

Estructura

'H RMN (a menos que se
establezca CDCI:) u otros datos

fisicos

1,16 (6H, m).

P8

HO—\ H, kji)/
O

H

84 7,35 - 7,32 (3H, m), 7,15 -
7,13 (2H, m), 6,93 (1H, s), 6,92
(1H, s), 6,54 - 6,49 (2H, m),
514 (1H, d), 4,71 - 4,64 (2H,
m), 4,15 - 4,08 (2H, m), 2,99
(1H, d), 2,84 (1H, d), 2,59 - 2,39
(4H, m), 2,32 (3H, s), 1,17 -
1,13 (6H, m).

P9

84 6,84 (1H, s), 6,82 (1H, s),
4,73 (1H, d), 4,57 - 4,55 (1H,
m), 3,46 - 3,44 (1H, m), 2,77
(1H, d), 2,46 - 2,35 (1H, m),
2,23 (3H, s), 2,08 (3H, s), 2,02
(3H, s), 1,92 - 1,80 (2H, m),
1,04 (3H, d), 0,93 (3H, 1).

P10

4 6,86 (1H, s), 6,84 (1H, s),
4,74 (1H, d), 4,56 (1H, d), 3,49

(1H, d), 2,78 (1H, d), 2,65 - 2,58

(1H, m), 2,25 (3H, s), 2,09 (3H,
s), 2,03 (3H, s, 1,93 - 1,79 (2H,
m), 1,66 - 1,56 (2H, m), 1,13
(3H, d), 1,06 (3H, d).
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Niumero de

Compuesto

Estructura

'H RMN (a menos que se
establezca CDCI,) u otros datos

fisicos

P11

Sn 7,34 - 7,31 (3H, m), 7,15 -
7,12 (2H, m), 6,90 (2H, s), 6,50
(2H, s), 5,05 (1H, s), 4,79 - 4,72
(4H, m), 4,23 (1H, d), 3,97 (1H,
d), 3,65 - 3,58 (2H, m), 3,06
(1H, d), 2,66 (1H, d), 2,54 - 2,34
(4H, m), 2,31 (3H, s), 1,20 (3H,
), 1,15 - 1,10 (6H, m).

P12

84 7,33 - 7,30 (3H, m), 7,14 -
7,12 (2H, m), 6,90 (2H, s), 6,51
(1H, dd), 6,45 (1H, d), 5,11 (1H,
d), 5,05 (1H, d), 4,81 - 4,76 (1H,
m), 473 - 472 (2H, m), 4,30
(1H, d), 3,17 - 3,12 (2H, m),
3,06 (1H, d), 2,69 (1H, d), 2,52 -
2,35 (4H, m), 2,31 (3H, s), 1,53
- 1,47 (2H, m), 1,15 - 1,11 (6H,
m), 0,90 (3H, 1),

P13

84 7,33 - 7,30 (3H, m), 7,15 -
7,11 (2H, m), 6,86 (2H, s), 6,50
- 6,49 (2H, m), 5,11 (0,5H, s),
5,04 (0,5H, s), 4,76 - 4,66 (2H,
m), 4,16 - 4,11 (1H, m), 3,77 -
3,74 (1H, m), 3,43 (1,5H, s),
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Numero de

Compuesto

Estructura

'H RMN (a menos que se
establezca CDCIz) u otros datos

fisicos

3,34 (1,5H, s), 3,03 (0,5H, s),
2,94 (0,5H, s), 2,77 (0,5H, d),
2,62 (0,5H, d), 2,27 (1,5H, s),
2,19 (1,5H, s), 2,12 (1,5H, s),
2,08 (1,5H, s), 2,07 (3H, s).

P14

8u 1,04 (6H, m),1,08 (9H, s),1,6
(2H, m),1,85 (2H, m), 2,3 (3H,
s), 2,33 (4H, m), 2,79 (1H, d),
3,58 (1H, d), 4,54 (1H, d), 4,74
(1H, d), 6,85 (1H, s) 6,88 (1H,

s).

P15

54 1,04 (6H, m), 1,6 (2H,m),
1,85 (2H, m), 2,3 (3H, s), 2,35
(4H, m), 2,8 (1H, d), 3,63 (1H,
d), 4,66 (1H,d), 4,7 (1H, s), 4,75
(1H, d), 6,9 (2H, s).

P16

Sn 1,04 (6H, m), 1,2 (3H, m),
1,35 (1H, m), 1,6 (8H, m), 1,85
(2H, m), 2,32 (9H, m), 2,8 (1H,
d), 3,58 (1H, d), 3,67 (3H, s),
4,58 (1H, d), 4,75 (1H, d), 6,9
(2H, s).
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Numero de | Estructura 'H RMN (a menos que se
Compuesto establezca CDCI;) u otros datos
fisicos

dn 1,04 (6H, m), 1,3 - 1,8 (14H,
m), 2,3 (3H, s), 2,34 (5H, m),
2,79 (1H, d), 3,6 (1H, d), 4,54
(1H, d),4,75 (1H, d), 6,89 (2H,
d).

P17

&4 1,06 (6H,m), 1,28 (3H, 1),
1,63 (2H, m), 1,87 (2H, m), 2,3
(3H, s), 2,35 (4H, m), 2,8 (1H,
d), 3,63 (1H, d), 4,22 (2H, q),
4,64 (1H, d), 4,77 (1H, d), 6,91
(2H, d).

P18

&4 0,85 (6H, d),1,05(6H, m),
1,61 (2H, m), 1,85 (2H, m), 1,98

)\SL PP (1H, m), 2,28 (2H, d), 2,3 (3H,

|
P19 é&)\d s),
WO 2,35 (4H, m), 2,8 (1H, d), 3,58

(1H, d), 4,58 (1H, d), 4,75 (1H,
d), 6,89 (2H, d).

4 0,84 (3H, t), 1,05 (6H, m),
1,23 (8H, m), 1,62 (2H, m),1,86
520 3 (2H, m), 2,3 (3H, s), 2,37 (6H,
m),

2,8 (1H, d), 3,59 (1H, d), 4,58

(1H, d), 4,75 (1H, d), 6,9 (2H,
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Numero de

Compuesto

Estructura

'H RMN (a menos que se
establezca CDCI:) u otros datos

fisicos

d).

P21

1 0,95 (4H, m), 1,05 (6H,m),
1,63 (3H, m), 1,85 (2H, m), 2,3
(3H, s), 2,35 (4H, m), 2,77 (1H,
d), 3,65 (1H, d), 4,59 (1H, d),
4,74 (1H, d), 6,9 (2H, d)

P22

4 1,07 (9H, m), 1,6 (2H, m),
1,85 (2H, m), 2,31 (3H, s), 2,39
(6H, m), 2,79 (1H, d), 3,62 (1H,
d),

4,58 (1H, d), 4,74 (1H, d), 6,9
(2H, d).

P23

54 1,06 (6H, m), 1,62 (2H, m),
1,87 (2H, m), 2,3 (3H, s),2,35
(4H, m), 2,8 (1H, d), 3,52
(1H,d), 4,62 (3H, m), 4,75 (1H,
d), 5,31 (2H, m), 5,85 (1H, m),
6,91 (2H, d).

P24

&4 0,9 (6H, d), 1,07 (6H, m),
1,61 (2H, m), 1,86 (2H, m),1,92
(1H, m), 2,31 (3H, s), 2,32 (4H,
m),

2,8 (1H, d),3,52 (1H, d), 3,94
(2H, m), 4,64 (1H, d), 4,76 (1H,
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NUmero de

Compuesto

Estructura

'H RMN (@ menos que se
establezca CDCI:) u otros datos

fisicos

d), 6,91 (2H, d).

P25

Su 1,07 (6H, m), 1,62 (2H, m),
1,87 (2H, m), 2,31 (3H, s), 2,36
{@H, m), 2,56 (1H, m), 2,81 (1H,
d),

3,63 (1H, d), 4,67 (1H, d), 4,75
(2H, m), 6,9 (2H, d).

P26

&+ 1,05 (9H,m), 1,13 (3H, d),
1,61 (2H, m), 1,87 (2H, m),2,31
(3H, s), 2,36 (4H, m), 2,6 (1H,
m), 2,79 (1H, d) 3,61 (1H, d),
4,57 (1H, d), 4,76 (1H, d), 6,89
(2H, d).

P27

Isébmero A

Relacion de Isémero A:lsémero
B aproximadamente 1:1

o 6,87 - 6,86 (2H, m), 4,84 -
4,77 (1H, m), 4,60 (1H, d), 3,89
(1H, d), 3,70 (1H, d), 3,60 (1H,
d), 3,41 (3H, s), 2,80 (1H, d),
2,25 (3H, s), 2,10 (3H, s), 2,05
(3H, s), 2,03 - 1,96 (2H, m),
1,72 - 1,65 (2H, m), 1,25 (3H,
d), 1,19 (3H, d).

Y3l



276
Numero de | Estructura 'H RMN (@ menos que se
Compuesto establezca CDCIs) u otros datos
fisicos
Isémero B
\%
3 NN
X l Relacion de Isémero A:lsémero
l‘u-“"‘ H ~./
s B aproximadamente 1:1
oy 6,88 - 6,86 (2H, m), 4,74 -
Isémero A 4,60 (3H, m), 3,89 - 6,63 (GH
m), 3,41 (3H, s), 2,92 (0,5H, d),
P28
283 - 2,81 (0,5H, m), 2,56 -
2,55 (1H, m), 2,26 (3H, s), 2,10
(1,5H, s), 2,09 (1,5H, s), 2,04
(1,5H, s), 2,03 (1,5H, s), 2,00 -
“i 1,65 (4H, m).
K\
Isémero B
Relacion de Isémero A:lsémero
J-CeHyy
L ‘ B aproximadamente 1:1
, 7 »
e 1*(’ - /I( 16,86 - 6,84 (2H, m), 4,55 (1H,
@"/\o d), 3,89 (1H, d), 3,70 (1H, d),
P29 " 3,59 (1H, d), 3,41 (3H, s), 2,81

Isémero A

(1H, d), 2,39 - 2,33 (2H, m),
2,25 (3H, s), 2,09 (3H, s), 2,03
(3H, s), 2,00 - 1,95 (1H, m),
1,66 - 1,49 (3H, m), 1,38 - 1,13

\ 72
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Numero de | Estructura ’1H RMN (a menos que se
Compuesto establezca CDCI;) u otros datos
fisicos
NI \l/ ; (8H, m), 0,90 - 0,84 (3H, m).
5 \‘I T
H
"
nN-C.H,|
Isémero B
Relacién de Isémero A:lsémero
B aproximadamente 1:1
on 6,88 - 6,86 (2H, m), 4,55 (1H,
Is6mero A d), 3,89 (1H, d), 3,71 - 3,65 (2H,
P30 m), 3,41 (3H, s), 2,79 (1H, d),
. 8 j:)/ 2,27 (3H, s), 2,11 (3H, s), 2,03
o\ AN
<] (3H, s), 1,78 - 1,50 (4H, m),
Vi e 1,07 - 1,04 (1H, m), 0,99 - 0,91
o% (4H, m).
Isémero B
Relaciéon de Isémero A:lsémero
B aproximadamente 1:1
S 6,84 - 6,82 (2H, m), 4,54 -
P31 4,52 (1H, m), 3,89 (1H, d), 3,70

Isémero A

(1H, d), 3,56 (1H, t), 3,40 (3H,
s), 2,80 (1H, d), 2,44 - 2,37 (1H,
m), 2,24 (3H, s), 2,09 (3H, s),

33
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Numero de

Compuesto

Estru

ctura

'H RMN (a menos que se
establezca CDCI») u otros datos

fisicos

2,02 (3H, s), 1,71 - 1,35 (6H,
m), 1,17 - 1,02 (3H, m), 0,95 -
0,67 (3H, m).

P32

Isébmero B

Relacién de Isémero A:lsémero
B aproximadamente 1:1

on 6,85 - 6,83 (2H, m), 4,52 (1H,
d), 3,89 (1H, d), 3,70 (1H, d),
3,58 (1H, d), 3,40 (3H, s), 2,80
(1H, d), 2,62 - 2,57 (1H, m),
2,24 (3H, s), 2,09 (3H, s), 2,02
(3H, s), 1,71 - 1,52 (4H, m),
1,11 (3H, t), 1,04 (3H, d).

P33

:/ :0'
o H

. NN
U

=

&4 6,84 (1H, s), 6,82 (1H, s),
4,75 (1H, d), 4,55 (1H, d), 3,45
(1H, d), 2,78 (1H, d), 2,24 (3H,
s), 2,09 (3H, s), 2,02 (3H, s),
1,89-1,83 (2H, m), 1,63 — 1,59
(2H, m), 1,11 (9H, s).

Y3y
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Numero de

Compuesto

Estructura

'H RMN (@ menos que se
establezca CDCls) u otros datos

fisicos

P34

H

e

o]

7 N\

e

.;LW

54 6,90 (1H, s), 6,89 (1H, s),
4,73 (1H, d), 4,66 (1H, d), 3,58
(3H, s), 2,91 (1H, d), 2,66 (1H,
d), 2,49 - 2,39 (4H, m), 2.30
(3H, s), 1,88 - 1,81 (2H, m),
1,62 - 1,56 (2H, m), 1,12 - 1,08
(3H, m).

P35

8n 6,93 (2H, br, s), 3,71 - 3,69
(1H, m), 2,81 - 2,80 (1H, m),
2,33 (3H, s), 2,20 (3H, s), 2,08
(3H, s), 1,87 - 1,72 (5H, m),
1,64 - 1,60 (6H, m), 1,05 - 0,99
(4H, m).

P36

dy 6,88 (1H, s), 6,86 (1H, s),
471 (1H, dd), 4,61 (1h, dd),
3,65 (1H, d), 2,77 (1H, d), 2,55
(1H, t), 2,26 (3H, s), 2,12 (3H,
s), 2,04 (3H, s), 1,82 - 1,71 (4H,
m), 1,56 (3H, s), 1,53 (3H, s).

Relacion de Isémero A:lsémero

B aproximadamente 1:1

au 6,87 (1H, s), 6,85 (1H, s),
4,70 (0,5H, d), 4,55 (0,5H, d),
4,43 (1H, s), 4,26 (1H, s), 3,53

YRS
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Numero de

Compuesto

Estructura

'H RMN (a menos que se
establezca CDCIz) u otros datos

fisicos

Isébmero A

=

|

A

o

Isémero B

(1H, app t), 2,74 (1H, app t),
2,26 (3H, s), 2,09 (3H, s), 2,04
(3H, s), 1,82 - 1,63 (3H, m),
1,49 - 1,41 (2H, m), 1,30 - 1,26
(1H, m), 0,98 - 0,90 (7H, m).

Isémero B

Relacién de Isémero A:lsémero
B aproximadamente 1:1

Su 6,87 (1H, s), 6,86 (1H, s),
4,72 - 4,60 (3H, m), 4,45 (0,5H,

s), 4,33 (0,5H, d), 3,77 (1H, s),

3,50 (1H, d), 2,79 - 2,76 (0,5H,
m), 2,56 - 2,54 (0,5H, m), 2,26
(3H, s), 2,08 (3H, s), 2,05 (3H,
s), 1,84 - 1,75 (2H, m), 1,52 -
1,42 (2H, m), 1,30 - 1,24 (1H,
m), 0,96 - 0,83 (3H, m).

P39

~ ~ | e O\
H", > X
5 \o
H

81 7,01 (1H, br, s), 6,76 (1H, d),
6,72 (1H, dd), 4,72 (1H, d), 4,65
(1H, d), 3,78 (3H, s), 3,65 (3H,
s), 2,88 (1H, d), 2,64 (1H, d),
2,15 (3H, s), 1,80 - 1,89 (2H,

%O
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Nimero de

Compuesto

Estructura

'H RMN (a menos que se

establezca CDCI3) u otros datos

fisicos

m), 1,56 - 1,62 (2H, m).

P40

81 6,91 (1H, br, ), 6,76 (1H, s),
6,70 (1H, d), 4,73 (1H, d), 4,53
(1H, d), 3,78 (3H, s), 3,43 (1H,
s), 2,75 (1H, d), 2,15 (3H, s),
1,93-1,79 (2H, m),  1,65-1,58
(2H, m), 1,16 (9H, s).

P41

84 7,11-7,05 (1H, m), 7,03-6,99
(1H, m), 6,89 (1H, br, s), 4,73
(1H, d), 4,65 (1H, d), 3,64 (1H,
s), 2,89 (1H, d), 2,64 (1H, d),
2,28 (3H, s), 2,13 (3H, s), 1,92-
1,78 (2H, m), 1,63-1,57 (2H, m).

P42

on 7,19 (1H, dd), 6,96 (1H, td),
6,91-6,86 (1H, m), 4,77 (1H, d),
4,70 (1H, d), 3,72 (3H, s), 2,96
(1H, d), 2,70 (1H, d), 2,18 (3H,
s), 1,97-1,82 (2H, m), 1,68-1,62
(2H, m).

P43

&n 7,16 - 7,10 (1H, m), 7,08-7,03
(1H, m), 6,94 (1H, br, s), 4,77
(1H, d), 4,70 (1H, d), 3,68 (3H,
s), 2,93 (1H, d), 2,72-2,66
(1H, m), 2,17 (3H, s), 1,97-1,80

%7
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Numero de

Compuesto

Estructura

'H RMN (@ menos que se
establezca CDCI;) u otros datos

fisicos

(2H, m), 1,62-1,58 (2H, m).

P44

Su 7,09 (1H, d), 7,04-6,99 (1H,
m), 6,76 (1H, br, s), 4,75 (1H,
d), 4,54 (1H, d), 3,49-3,41 (1H,
m), 2,76 (1H, d), 2,26 (3H, s),
2,17 (3H, s), 1,94-1,79 (2H, m),
1,67-1,59 (2H, m), 1,15 (9H, s).

P45

81 7,16 (1H, dd), 6,92 (1H, td),
6,74 (1H, br, s), 475 (1H, d),
4,54 (1H, d), 3,46 (1H, d), 2,77
(1H, d), 2,17 (3H, s), 1,93-1,82
(2H, m), 1,67-1,57 (2H, m), 1,17
(9H, s).

P46

& 7,21 - 7,17 (1H, m), 7,16-7,12
(1H, m), 6,96 (1H, br, s), 4,74
(1H, d), 4,54 (1H, s), 3,45 (1H,
d), 2,77 (1H, d), 2,17 (3H, s),
1,94-1,80 (2H, m), 1,67-1,58
(2H, m), 1,17 (9H, s).

P47

Su 6,58 (2H, d), 4,74 (1H, d),
4,55 (1H, d), 3,76 (3H, s), 3,43
(1H, d), 2,82-2,73 (1H, m), 2,11
(3H, s), 2,04 (3H, s), 1,93-1,78
(2H, m), 1,66-1,57 (2H, m), 1,11

{3
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Ndmero de

Compuesto

Estructura

'H RMN (@ menos que se
establezca CDCI:) u otros datos

fisicos

(9H, s).

P48

84 7,33 (1H, d), 7,29 (1H, br, s),
7,23 (1H, dd), 4,75 (1H, d), 4,67
(1H, d), 3,76 (3H, s), 2,94 (1H,
s), 2,69 (1H, s), 1,93-1,79 (2H,
m), 1,65-1,54 (2H, m).

P49

54 6,60 (2H, d), 4,72 (1H, d),
4,65 (1H, d), 3,76 (3H, s), 3,58
(3H, s), 2,88 (1H, d), 2,64 (1H,
d), 2,13 (3H, s), 2,10 (3H, s),
1,90-1,77 (2H, m), 1,64-1,54
(2H, m).

P50

du 7,14 (2H, d), 5,34 (1H, s),
5,04 (1H, s), 4,73 (1H, d), 4,66
(1H, d), 3,58 (3H, s), 2,90 (1H,
d), 2,66 (1H, d), 2,17 (3H, s),
2,14 (3H, s), 2,11 (3H, s), 1,92-
1,75 (2H, m), 1,66-1,54 (2H, m).

P51

Mezcla de Isémero A:lsémero B
aproximadamente 1:1

Isbmero A: 647,81 (2H, s), 6,87
(1H, s), 6,83 (1H, s), 4,83 (1H,
d), 4,69 (1H, s), 3,64 (1H, d),
3,22 (1H, dd), 2,99 (1H, d), 2,38

439
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Nimero de

Compuesto

Estructura

'H RMN (a menos que se
establezca CDCI:) u otros datos

fisicos

Isémero B

(1H, dd), 2,25 (3H, s), 2,11 (3H,
s), 2,04 (3H, s), 1,99 — 1,96 (1H,
m), 1,23 (3H, s), 1,13 (6H, s).
Isémero B: o4 7,84 (2H, s), 6,87
(1H, s), 6,84 (1H, s), 4,99 (1H,
d), 4,50 (1H, s), 3,64 (1H, d),
3,24 (1H, dd), 2,94 (1H, d), 2,35
(1H, dd), 2,25 (3H, s), 2,10 (3H,
s), 2,04 (3H, s), 1,91 - 1,89 (1H,
m), 1,07 (9H s).

P52

Isémero A Isémero B
" , N
sk T s
05N 0N,
r T

Mezcla de Isémero A:lsémero
B:lsémero C:lsbmero D
aproximadamente 1:1:1:1

én 6,84 (1H, s), 6,82 (1H, s),
4,71 (0,25H, d), 4,68 (0,25H, d),
4,60 (0,25H, d), 4,52 (0,25H, d),
4,48 (0,25H, d), 4,45 (0,25H, s),
4,41 (0,25H, d), 4,23 (0,25H, s),
3,79 (0,25H, d), 3,43 (0,5H, 1),
3,04 (0,25H, d), 2,77 ~ 2,73
(0,75H, m), 2,24 (3H, s), 2,19-
2,11 (1H, m}), 2,09 (3H, s), 2,03
(3H, s), 1,84 - 1,73 (1H, m),
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Namero de | Estructura 'H RMN (a menos que se
Compuesto establezca CDCI;) u otros datos
fisicos
Isbmero C Isémero D 1,52 - 1,39 (2H, m), 1,28 - 1,26
(1H, m), 1,12 - 1,10 (9H, m),
1,00 - 0,90 (3H, m).

Ejemplos Biolégicos

Eiemplo de Ensayo 1

Se cultivaron plantas monocotiledéneas y dicotiledéneas en suelo standard
en macetas. Luego del cultivo durante un dia (preemergencia) o del cultivo de 10
dias (postemergencia) bajo condiciones controladas en un invernadero, las
plantas se rociaron con una solucién acuosa en acrosol derivada de la
formulaciéon del ingrediente activo técnico en 0,6 ml de acetona y 45 ml de
solucién de formulacién conteniendo Emulsogen EL 10,6% (Numero de registro
61791-12-6), N-metil pirrolidona 42,2%5, monometil &ter de dipropilen glicol 42,2%%
(Ndmero de registro 34590-94-8) y X-77 0,2% (Numero de registro 11097-66-8).

Luego las plantas de ensayo se cultivaron en un invernadero bajo 6ptimas

condiciones hasta que se evalué el ensayo, 15 dias despuéss para la

postemergencia y 20 dias para la preemergencia (100 = dafio total a la planta; 0
= sin dafio a la planta).
Plantas de Ensayo:

Alopecurus myosuroides (ALOMY), Avena fatua (AVEFA), Lolium perenne
(LOLPE), Setaria faberi (SETFA), Digitaria sanguinalis (DIGSA), Echinochloa
crus-galli (ECHCG)

\Jal
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Actividad Preemergencia

Namero de | Proporcién % E E E é §
Compuesto g/ha = z |9 | & o |
T 250 | 100| 100| 100| 100| 100 | 100
T2 250 100| 100| 100| 90| 100 100
T3 250 90| 80| 100| 70| 80| 100
T4 250 90| 90| 100| 90| 100 | 100
T5 250 | 100 80| 100 80| 100 | 100
T6 250 80 30| 100 80 90 90
T7 250 | 100 80| 100 90 80 90
T8 250 100| 90| 100 100| 100 | 100
T9 250 70| 40| 100| 100 100 | 100
T10 250 80| 70| 100| 80| 80| 90
T11 250 30| 40| 60| 20 0| 30
T12 250 10| 10| 40| 40| 40 0
T13 250 80| 80| 90| 100| 100 100
T14 250 90| 90| 100| 100| 70| 90
T15 250 40 20 40 60 30 80
T16 250 o 10 o 10 0 0
T17 250 | 100 90| 100| 100| 100| 100
T18 250 100| 100 100| 100| 100 | 100
T19 250 | 100 90| 100; 100 90| 100
T21 250 90| 30| 80| 70| 10| 80
T27 250 70| 70| 70| 100| 90| 100
T34 250 70| 30| 60| 80| 60| 40

qaz
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Numero de | Proporcion % E Hﬁl E é §

Compuesto g/ha 212 |9 |& |8 |8

T37 250 60 30 30 0 20 30
T39 250 10 20 30 40 30 30
T40 250 50 60 60 40 60| 40
T41 250| 50| 30| 20| 60| 30| 70
T42 250 0 10 0 0 0 30
T43 250 10 20 0 50 20 'O
T44 250 80 40 70 80 80 70
T46 250 10 0 30 30 20 70
T47 250 | 100 80| 100 80 70| 100
T48 250 | 100 80| 100| 100 | 100| 100
T49 250 80 70| 100 20 10 80
162 250 40 30| 100 90 90| 100
T63 250 10 20 10 10 10 0
T56 250 | 100 60| 100 70 70| 100
T57 250 50 30| 100 80 60 70
T58 250 0 10 0 0 0 60
T59 250 10 20 30 40 50 30
T60 250 0 40 10 10 30 30
T62 250 70| 70| 60| 80| 80| 80
T64 250 0 0 10 20 10| 50
T65 250 | 100 90| 100 90| 100| 100
T66 250 30 60 40| 100 90 70
T70 250 80 50| 100 90 90| 100
T71 250 30 0 0 20 50 50

M43
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Ndmero de | Proporcion %— E E E % §

Compuesto g/ha I Z 9 7 o) Q

T85 250| 40| 60| 70| 70| 60| 70
T89 250 20| 60| 40| 30| 30| 20
T90 250 10 60 20 40 60 70
T91 250 20| 50| 20| 50| 70| &0
T92 250 20| 60| 30| 70| 70| 90
T93 250 40 30 20 30 30 0
T97 250 | 100 90 | 100 90| 100| 100
T98 250 | 30| 20| 20| 70 0| 30
T99 250 80 60| 100 80 80| 100
T106 250 90 90| 100| 100 100 | 100
T107 250 90| 90| 100| 100| 100 100
T125 250 70| 70| 100 100| 100 | 100
T128 250| 70| 70| 90| 100| 100| 100
T129 250 | 100| 90| 90| 100| 90| 100
T134 250| 60| 20| 70 0| 50| 20
T143 250| 50| 20| 70| 70| 80| 10
T146 250 70| 60| 90| 80| 80| 80
T147 250 40 0 40 60 40 90
T148 250 60 50 70 60 70 80
T149 250 90| 60| 80| 80| 70 '90
T150 250 0 0 30 0 0 40
T151 250 50 20 60 20 80 40
T163 250 70 70 80 70 60 70
T154 250 70 50 80 70 70| 100

a4
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Ndmero de | Proporcién % E % é é §

Compuesto g/ha I Z S 0 =) 9

T155 250 60| 50| 80| 60| 70| 60
T156 250 70| 60| 70| 70| 70{ 70
T157 250 30 -| 70 0 0| 650
T158 250 60| 50| 70| 70| 70| &0
T159 250 50 60 40 70 70 70
T160 250| 30| 50| 40| 70| 40| 40
T162 250 70| 70| 90| 10| 40| 80
T163 250 70| 60 90| 90| 90| 80
T165 250 70 20 80 70 50 80
T167 250 30| 40| 40 0f 30| .50
T169 250 20| 30| 40 0 0 0
T170 250 80| 40| 90| 70| 70| 80
T171 250 30 0| 10| 70| 40| 70
T173 250| 90| 70| 100| 60| 70| 70
T174 250 30 30 30 0 40 | 0
T177 250 60 50 70 50 10 70
T178 250 70 40 80| 100 80| 100
T179 250| 70| 60| 80| 10| 60| 70
T180 250| 30| 20| 70( 40| 80| 60
T181 250 | 40| 40| 80| 70| 90| 100
T182 250 30| 50| 40| 50| 80| 90
T184 250 30 60 70 90 70 60
T185 250| 80| 80 100| 80| 80| 80
T187 250 10 20 60 40 20 10
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Ndmero de | Proporcién % % Hﬂl é % §

Compuesto g/ha 2121918 |&a |8

T188 250| 40| 0| 50| 70| 100| 60
T193 250 20 30 60 40 20 20
T194 250 0 20 20 50 70 50
T199 250 0 50 60 60| 100 80
T200 250 0 0 70 70 70| 90
T203 250 20 20 60 70 70 90
T208 250 50 70 80 80 70 80
P3 250 | 100| 100 100 90 90| 100
P4 250 100| 100| 100 70 .90 90
P5 250 100| 100 | 100 90| 100 90
P6 250 | 100| 100 | 100 80| 100 90
P9 250 | 100| 100| 100 80 90 80
P10 250 | 100| 100| 100 80| 100 100
P14 250 100| 100| 100| 100| 100| 100
P15 250 80 o0 90| 100| 100| 100
P16 250 | 100 90 90| 100| 100| 100
P17 250 90 90| 100 100 | 100| 100
P18 250 100| 100| 100| 100| 100| 100
P19 250 | 100 100| 100( 100| 100| 100
P20 250 | 100 80| 100| 100 | 100 | 100
P21 250 | 100| 100| 100| 100 100| 100
P22 250 | 100| 100| 100} 100| 100| 100
P23 250 80 90| 100| 100 | 100| 100
P24 250 90 90| 100| 100| 100| 100

Y96
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Numero de | Proporcion % LEu g é é §
Compuesto g/ha = Z - o a Q
P25 250| 100| 100| 100| 100 100| 100
P26 250| 100 90| 100| 100| 100| 10O
P27 250| 90| 80| 90| 80| 90| 100
P28 250| ©90| 80| 100 80| 90| 80
P30 250 80| 80| 90| 80| 80| 90
P33 250| 90| 70| 100| 80| 80 -
P36 250 70 | 80| 100 80 80| 100
P37 250 90| 90| 100| 100| 100| 100
Actividad Postemergencia

Numero de | Proporcion % E léJ E % §
Compuest g/a < = Sl & a|

)

T1 125| 90| 90| 80| 100| 100| 100
T2 125 100 90| 100 80| 100| 100
T3 125 60| 30| 60 90| 100| 100
T4 125( 80| 90| 90 80 80 100
T5 125 70| 70| 80 90| 100| 100
T6 125 80 80 80 80 90 90
T7 125| 100| 90| 90| 90| 70| 90
T8 125| 100| 100 100 100| 100| 100
T9 125 80 60| 70 80| 100 100

RAK
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Numero de | Proporcién % E g é é §
Compuest g/a 3:' <>t 9 Lf}JJ =) 8
. .

T10 125 70 70| 80 80| 50 80
T11 125 40 20| 30 70| 80 70
T12 125 70 50 10 70| 70 70
T13 125 80 90| 90| 100| &0 100
T14 125 80 80| 80| 100| 90 100
T156 125 50 40| 40 50| 80 80
T16 125 40 20| 50 0 0 30
T17 125| 100| 100| 90| 100 100 100
T18 125| 100 100| 80| 100| 100 100
T19 125| 100 100 90| 100| 90 100
T21 125 90 70| 70 60| 30 100
T27 125 | 100 90| 80| 100| 100 100
T34 125 40 30 30 80| 80 80
T37 125 50 20| 20 70| 50 80
T39 125 10 20 0 60| 70 70
T40 125 40 30| 30 70, 70 .70
T41 125 40 0 0 80| 80 80
T42 125 0 0 10 0f 20 60
T43 125 10 0 0 40 20 60
T44 125 80 50| 20 80| 80 90
T46 125 0 0 0 60 0 80
T47 125 | 100 90 90 70 60 100
T48 125 80 701 70 90| 100 100

a3
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Nimero de | Proporcion % E E é é §
Compuest g/a 2 2 9 53' &) 8
o

T49 125 80 80 70 50| 70 80
T52 125 60| 70| 70| 80| 80| 100
T56 125 | 100 50| 80 60| 70 100
T57 125 70 70| 40 70 70 80
T68 125 0 10 0 30| 40 30
T59 125 50 40 0 70| 80 80
T60 125 10 0 0 40| 50 0
T62 125 60 0| 20 70| 70 80
T64 125 10 0 0 30| 60 50
T65 125 90 90| 80| 100 100 100
T66 125 80 80| 50 80| 90 80
170 125 90 701 70 70| 70 80
T71 125 50 10 20 50 70 60
T85 125 90 20| 70 70| 20 100
T89 125 80 80| 80 90| 90 100
T90 125 90 80| 60 60| 80 80
T91 125 90 90| 50| 100| 100 100
T92 125| 100| 100 50 100 | 100 100
T93 125 60 80 60| 100| 100 100
T97 125 90 90} 80| 100| 100 100
T98 125 70 20| 40 70 60 80
T99 125 80 30 10 70 60 100
T106 125 90 80 80 90 80 100

a9
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Numero de | Proporcion % E E E % §
Compuest g/a < <>( 8 ICJfJJ o 8
o

T107 125 100 0 90| 100| 100 100
T125 125 80 70| 70 80| 80 90
T128 125 80 90| 80| 100| 100 100
T129 125 80 80| 70| 100| 80 100
T134 125 20 20| 20 50| 20 70
T143 125 40 60| 30 40| 60 70
T146 125 80 80| 90 70| 70 100
T147 125 90 90 40 70 100 90
T149 125 80 9| 70 70| 80 100
T150 125 60 60| 40 90| 30 100
T1561 125 80 80| 30 10| 70 80
T1563 125 50 80| &0 20| 30 70
T154 125 90 60| 60 70| 70 100
T155 125 90 70| 60| 100| 100 100
T156 125 90 80| 70| 100| 70 100
T157 125 60 60| 40 60| 60 100
T158 125 Q0 90| 80| 100| 100 100
T159 125 90 70| 40| 100| 100 100
T160 125| 90| 90| 70| 100| 100| 100
T162 125 90 90| 70| 100 100 100
T163 125 80 80| 80 90| 70 100
T165 125 80 30 80 90 70 100
T167 125 80 50| 60 70| 70 100
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Numero de | Proporcion % E Eé E é §
Compuest g/a = 2 S| & | 3
o)

T169 125 90 10| 30 60| 40 80
T170 125 80 70 80| 40| 40 100
T171 125 70 60| 20 90| 80 100
T173 125 | 100 90| 90 90| 70 100
T174 125 70 70| 40 50| 70 80
T177 125 80 70| 30 20 30 80
T178 125 | 100 90| 90| 100| 100 100
T179 125 80 80| &0 10| 50 70
T180 125 90 707 70 100| 90 100
T181 125 90 90| 80| 100 80 100
T182 125 | 100 90 80| 100| 100 100
T184 125 10 0 10 50| 20 100
T185 125 90 80| 80| 100, 100 100
T187 125 70 10| 40 60| 60 70
T188 125 80 70| 30 70| 100 100
T193 125 60 40| 30 30 60 60
T194 125 30 0| 20 0| 70 80
T199 125 100| 100 | 60 80| 100 100
T200 125 70 80 80| 100| 100 100
T203 125 20 10 10 0 50 50
T208 125 70 70 80 70 50 80
P3 125 | 100 90| 100 80| 70 100
P4 125 100 90| 100 90| 80 100

50/
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Ejemplo de Ensayo 2

Los compuestos de ensayo se aplicaron postemergencia a 60 g ia/ha, solos
y en combinacién con cloquintocet-mexil a 60 g ia/ha; para cada tratamiento se
incluyé el adyuvante Adigor (0,5%). El volumen de aplicacién fue de 200 I/ha. Las
plantas objetivo fueron plantulas de 2-3 hojas de trigo de invierno ‘Hereward' y de -
cebada de invierno ‘Antoniya’ cultivadas en un invernadero hajo condiciones

ambiente. Las evaluaciones se llevaron a cabo a los 14-21 dias luego de la
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aplicacion.

Compuesto Proporcién Cloquintocet- | Dario al Cultivo (%)

(g/ha) mexil Trigo Cebada
(g/ha)

T1 60 0 85 99
60 60 18 73

T3 60 0 28 5
60 60 0 5

mezcla de | 60 0 63 85

T106:T107 60 60 23 45

1:1

Ejemplo de Ensayo 3

El compuesto de ensayo T1 se aplicé a 100 y 200 g-ia/ha, solo y en
combinacién con un rango de antidotos como mezclas 1:1 (por ejemplo a 100 g +

100 g; 200 g + 200 g) a las plantas de ensayo - trigo y maiz - en la etapa de 2-3



So
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hojas. También se aplicé una mezcla de antidoto de 4 vias (cloquintocet-mexil,
benoxacor, fluxofenim y el compuesto A*) con el compuesto de ensayo de modo
que cada antidoto se utilizd a una relacion 1:1 (por ejemplo a
100+100+100+100+100 g ia’ha). Las evaluaciones se llevaron a cabo a los 14-21

dias luego de la aplicacién.

Muestra de Ensayo Daiio al Trigo (%) Dario al Maiz (%)
100 g/ha | 200 g/ha | 100 g/ha | 200 g/ha
T1 solo 83 92 90 100
T1 + benoxacor a una relaciéon 1:1 80 85 90 75
T1 + cloquintocet-mexil a una relacion 1:1 5 10 93 95
T1 + isoxadifen a una relacion 1:1 65 73 65 75
T1 + ciprosulfamida a una relacién 1:1 68 85 23 28
T1 + compuesto A* a una relacion 1:1 73 88 30 35
T1 + fluxofenim a una relacién 1:1 75 90 85 88
T1 + mefenpir-dietil a una relacién 1:1 23 45 100 100
T1+ diclormid a una relacién 1:1 73 73 80 100
T1 + mezcla de 4 vias a una relacion 1:1:1:1| 0 20 30 50
* El compuesto A es N—-(2—-metoxibenzoil)—4-

[(metilaminocarbonil)amino]bencensuifonamida.
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REIVINDICACIONES

1. Un compuesto de la formula |

(1)

donde

G es hidrégeno o un metal alcalino, metal alcalinotérreo, sulfonio, amonio o un
grupo de latenciacioén,

R' es metilo, etilo, n-propilo, isopropilo, ciclopropilo, halometilo, haloetilo, vinilo,
etinilo, halégeno, alcoxi C4-C, o haloalcoxi C¢-C,,

R? R y R* son independientemente entre si hidrégeno, metilo, etilo, n-propilo,
isopropilo, ciclopropilo, halometilo, haloetilo, vinilo, etinilo, halégeno, alcoxi C4-Ca
o haloalcoxi C4-C>,

R’ y R" son independientemente entre si hidrégeno, alquilo C4-Cs, haloalquilo C;-
Co, alquioxi C¢-C3, alquiltio C4-C3, halégeno o alcoxicarbonilo C4-Cg, 0

R® y R'? se unen conjuntamente para formar un anillo carbociclico de 3-7

miembros, que opcionalmente contiene un atomo de oxigeno o azufre, y
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R® R’, R R® R™ y R" son independientemente entre si hidrégeno o un
sustituyente, o R’ y R® o R’y R", conjuntamente con los atomos de carbono a
los cuales ellos estan unidos forman una unidad imino opcionalmente sustituido,
alquenilo opcionalmente sustituido, o ceto, o cualquiera de dos de R’, R®, R’y R"?
conjuntamente forman un anillo carbociclico de 3-8 miembros que opcionalmente
contiene un heteroadtomo seleccionado de O, S o N y opcionalmente esta

sustituido, o R”y R'® conjuntamente forman un enlace.

2. Un compuesto de acuerdo con la reivindicacién 1, donde

R® y R" son independientemente entre si hidrégeno, halégeno, formilo, ciano o
nitro o

R® y R" son independientemente entre si alquilo C4-Cg, alquenilo Co-Cg, alquinilo
C2-Ce, alcoxi C1-Cg, cicloalquilo C»-Cs, cicloalquenilo C2-C-, fenilo, heteroarilo o un
heterociclilo de 3-7 miembros, donde todos estos sustituyentes estan
opcionalmente sustituidos, o

R®y R" son independientemente entre si un grupo COR'®, CO.R' 0 CONR' R,
CR"=NOR", CR'"*=NNR™R!, NHR™, NR™R"* 0 OR™ donde

R es alquilo C4-Cg, alquenilo Co-Cg, alquinilo C:-C;, cicloalquilo Cz-Cs,
cicloalquenilo C:-C5, fenilo, heteroarilo o un heterociclilo de 3-7 miembros, donde
todos estos sustituyentes estan opcionalmente sustituidos,

R™ es hidrégeno, alquilo C4-Ce, alquenilo Cz-Cs, alquinilo C:-Cs, cicloalquilo Ca-
C», cicloalquenilo Cs-C5, fenilo, heteroarilo o es un heterociclilo de 3-7 miembros,
donde todos estos sustituyentes estan opcionalmente sustituidos,

R' es hidrégeno, alquilo C4-Cg, alquenilo Cs-Ce, alquinilo Ca-Ce, alcoxi Ci-Ce,
haloalcoxi C+-C¢, cicloalquilo Cs-C-, cicloalguenilo Cs-Cy, fenilo, heteroarilo o un
heterociclilo de 3-7 miembros, donde todos estos sustituyentes estan

opcionalmente sustituidos,
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R'™ es hidrégeno, alquilo C4-Cs, alquenilo Cs-Cs, alquinilo Cs-Cs, alcoxi C4-C,
haloalcoxi C¢-Ce, cicloalquilo C3-Cy, cicloalquenilo C:-C;, alquilsulfonilo C4-Cg,
fenilsulfonilo, heteroarilsulfonilo, amino, alquilamino C;-Cg, dialquilamino C¢-Cg,
fenilo, heteroarilo o un heterociclilo de 3-7 miembros, donde todés estos
sustituyentes estan opcionalmente sustituidos, o

R™ y R'™ pueden estar unidos para formar un anillo de 3-7 miembros
opcionalmente sustituido, que contiene opcionalmente un atomo de oxigeno,
azufre o nitrégeno,

R" y R' son independientemente entre si hidrégeno, alquilo C4-C2 o cicloalquilo
Cs3-Ce,

R" R® y R* son independientemente entre si hidrogeno, alquilo C1-Ce, alquenilo
C»-Cg, alquinilo C»-Cs, cicloalquilo C»-C-, alquilcarhonilo C4-Cg, alcoxicarbonilo Cq-
Ce, alquiltiocarbonilo C4-Cg¢, aminocarbonilo, alquilaminocarbonilo C;-Cg,
dialquilaminocarbonilo C4-Cg, fenilo o heteroarilo, do_nde todos estos
sustituyentes estan opcionalmente sustituidos,

R*? es alquilcarbonilo C;-Cs, alcoxicarbonilo C;-Ce, alquiltiocarbonilo C4-C,
alquilaminocarbonilo C4-C¢, dialquilaminocarbonilo C4-C¢, alquilsulfonilo C4-Cg,
fenilcarbonilo, fenoxicarbonilo, fenilaminocarbonilo, feniltiocarbonilo, fenilsulfonilo,
heteroarilcarbonilo, heteroariloxicarbonilo, heteroarilaminocarbonilo,
heteroariltiocarbonilo o heteroarilsulfonilo, donde todos estos sustituyentes estan
opcionalmente sustituidos,

R? es alquilo C-C;, alquenilo C:-Cs, alquinilo C:-Ce, cicloalquilo Ca-Cs,
alquilcarbonilo  C4-Ce¢,  alcoxicarbonilo  C4-Ce,  alquiltiocarbonilo  C4-Cg,
alquilaminocarbonilo C4-Ce, dialquilaminocarbonilo C4-Ce, alquilsulfonilo C1-Cg,
fenilo o heteroarilo, donde todos estos sustituyentes estan opcionalmente

sustituidos, o
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R* y R% pueden estar unidos para formar un anillo de 3-7 miembros
opcionalmente sustituido, que contiene opcionalmente un atomo de oxigeno,
azufre o nitrégeno, donde todos estos sustituyentes estdn opcionalmente
sustituidos, y

R? es alquenilo C»-C;, alquinilo C:-Cg, cicloalquilo C,-C7, alquilcarbonilo C4-Cg,
alcoxicarbonilo C-Ce, alquiltiocarbonilo C4-Ce, aminocarbonilo,
alquilaminocarhonilo C4-Cg, dialquilaminocarbonilo C4-Cg, tri(alquil C4-Cg)sililo,
fenilo o heteroarilo, donde todos estos sustituyentes estan opcionalmente

sustituidos.

3. Un compuesto de acuerdo con la reivindicacion 1, donde

R’ R%, RY y R son independientemente entre si hidrégeno, halégeno, hidroxilo,
formilo, amino, ciano o nitro, o

R’, R* R?y R son independientemente entre si alquilo C4-Ce, alquenilo Cz-Cs,

alquinilo C»-Cg, alcoxi C4-Cs, alcoxi Ci-Cgalquilo C4-Ce, alquiltio Cy-Ce,

alquilsulfinilo C4-Ce, alquilsulfonilo C4-Cs, alquiltio C4-Cgalquilo C4-Cg, alquilsulfinil -

C1-Cealquilo C4-C¢, alquilsulfonil C,-Cgalquilo C4-Cg, cicloalquilo Cz-Cg,
cicloalquenilo C4-Cy, tri(alquil C4-C¢)sililo, arilo, h_eteroarilo o un heterociclilo de 3-7
miembros, donde todos estos sustituyentes estan opcionalmente sustituidos, o

R’, R%, R? y R" son independientemente entre si un grupo COR', CO.R™ o
CONR'™R', CR'"=NOR'®, CR"’=NNR™"R™', NR™R™ u OR™, donde

R"™ es alquilo C-Cs, alquenilo C:-Cs alquinilo Cz-Ce, cicloalquilo Cs-Cs,
cicloalquenilo C:-C7, fenilo, heteroarilo o un heterociclilo de 3-7 miembros, donde
todos estos sustituyentes estan opcionalmente sustituidos,

R™ es hidrogeno, alquilo C4-Cg, alquenilo C:-Cg, alquinilo C5-Cg, cicloalquilo Ca-
Cs, cicloalquenilo Cs-C5, fenilo, heteroarilo o es un heterociclilo de 3-7 miembros,

donde todos estos sustituyentes estan opcionalmente sustituidos,

508
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R' es hidrégeno, alquilo C4-Cs, alquenilo C:-Ce, alquinilo C3-Cs, alcoxi Ci-Ce,
haloalcoxi C+-Cg, cicloalquilo C3-C5, cicloalquenilo C:-C7, fenilo, heteroarilo o un
heterocicllo de 3-7 miembros, donde todos estos sustituyentes estan
opcionalmente sustituidos,

R'® es hidrogeno, alquilo Ci-Cs, alquenilo C:-Cs, alquinilo Cs-Cs, alcoxi C4-Cs,
haloalcoxi C4-Ce¢, cicloalquilo C»-C7, cicloalquenilo Ce-C7, alquilsulfonilo C4-Cg,
amino, alquilamino C4-Cg, dialquilamino C4-Ce, .fenilo, heteroarilo o un heterociclilo
de 3-7 miembros, donde todos estos sustituyentes estan opcionalmente
sustituidos, o

R y R pueden estar unidos para formar un anillo de 3-7 miembros
opcionalmente sustituido, que contiene opcionalmente un atomo de oxigeno,
azufre o nitrégeno,

R" y R" son independientemente entre si hidrogeno, alquilo C4-Cz o cicloalquilo

CS'CG,

R'" R? y R* son independientemente entre si hidrogeno, alquilo C4-Ce, alquenilo

C2-Cg, alquinilo C;-Cg, cicloalquilo Cz-C7, alquilcarbonilo C4-C;, alcoxicarbonilo C-
Ce, alquiltiocarbonilo C+-Cg, alquilaminocarbonilo C4-Cg, dialquilaminocarbonilo C;-
Ce, fenilo o heteroarilo, donde todos estos sustituyentes estan opcionalmente

sustituidos,

R?2 y R® son independientemente entre si alquilo C1-Cg, alquenilo Cz-Ce, alquinilo

C:-C¢, cicloalquilo C;-C;, alquilcarbonilo C4-Cg, alcoxicarbonilo C4-Cg,
alquiltiocarbonilo C4-Cs;, alquilaminocarbonilo C,-Cg, dialquilaminocarbonilo C4-Cg,

alquilsulfonilo C4-Cg, fenilo-o heteroarilo o

R? y R® pueden estar unidos para formar un anillo de 3-7 miembros

opcionalmente sustituido, que contiene opcionalmente un atomo de oxigeno,
azufre o nitrégeno, donde todos estos sustituyentes estan opcionalmente

sustituidos, y

501
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R* es alquilo Ci-Cs, alquenilo C:-Cg alquinilo C=-Cg cicloalquilo C:-Cs,

alquilcarbonilo  C4-C¢,  alcoxicarbonilo  C4-Cg,  alquiltiocarbonilo  C4-Ce,
alquilaminocarbonilo C;-Cg, dialquilaminocarbonilo C4-Cg, alquilsulfonilo C4-Ce,
tri(alquil C4-Cg)sililo, fenilo o heteroarilo, donde todos estos sustituyentes estan

opcionalmente sustituidos.

4. Un compuesto de acuerdo con la reivindicacioén 1, donde

Ry R o R* y R", conjuntamente forman una unidad =0, o forman una unidad
=CR**R*, o forman una unidad =NR¥, o cualquiera de dos de R’, R?, R" y R"
forman un anillo de 3-8 miembros, que contiene opcionalmente un heteroatomo
seleccionado de O, S o N y esta opcionalmente sustituido con alquilo C4-Cs,
alcoxi C4-Cs, alquiltio C4-C3, alquilsulfinilo C4-Cg, alquilsulfonilo C4-Cz, haloalquilo
C1-C,, halégeno, fenilo, fenilo sustituido con alquilo C¢-C4, haloalquilo C4-Cy,
alcoxi C4-C4, haloalcoxi C¢-Cy, alquiltio C1-Cy, alquilsulfinilo C4-C4, alquilsulfonilo
C¢-C4,  alquilcarbonilo  C4-C4,  alcoxicarbonilo  C4-Cs, aminocarbonilo,
alquilaminocarbonilo C4-Cg, dialquilaminocarhonilo C4-Cg, halégeno, ciano o con
nitro, heteroarilo o heteroarilo sustituido con alquilo C4-Cs, haloalquilo C+-Ca,
alcoxi C4-Cy4, haloalcoxi C4-Cy, alquiltio C4-Cy, alquilsulfinilo C¢-C, alquilsulfonilo
C1-Cy4, alquilcarbonilo C4-C4, halégeno, ciano o con nitro, donde

R?® y R?® son independientamente entre si hidrégeno, halégeno, ciano o nitro, o
R* y R* son independientemente entre si alquilo C4-Ce, alcoxi C4-Cg, alquilamino
C¢-C¢, dialquilamino C4-Cg, alquilcarbonilo C4-C¢, alcoxicarbonilo C4-Cg,
alquilaminocarbonilo  C4-C¢,  dialquilaminocarbonilo  C¢-Ceg, N-fenil-N-
alquilaminocarbonilo C4-Cg, N—fenilalquil C4-Ce—N-alquilaminocarbonilo C4-C¢, N-
heteroaril-N-alquilaminocarbonilo C1-Ce, N-heteroarilalquil C1-Ce—N-

alquilaminocarbonilo C4-Cg, fenilo, heteroarilo, cicloalquilo C»-Cg¢ 0 heterociclilo de

S\0
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3-7 miembros, donde todos estos sustituyentes estan opcionalmente sustituidos,
o

R?® y R% pueden estar unidos conjuntamente para formar un anillo de 5-8
miembros que contiene opcionalmente un heteroatomo seleccionado de O, So N
y esta opcionalmente sustituido con alquilo C4-C; o alcoxi C¢-Ca,

R% es nitro o ciano, o

R? es alguilamino C;-Cg, dialquilamino C4-Cg, alcoxi C4-Cg, alqueniloxi C»-Cs,
alquiniloxi C»-Cg, fenoxi, fenilamino, N—fenil-N-alquilamino C4-C¢, N-fenilalquil
C1-Ce—N-alquilamino C4-Cg, _heteroariloxi, heteroarilamino, N-heteroaril-N-
alquilamino C4-C¢ o N-heteroarilalquil C4-C¢~N-alquilamino C4-Cg, donde todos

estos sustituyentes estan opcionalmente sustituidos.

5. Un compuesto de acuerdo con la reivindicacion 1, donde R', R? y R* son metilo

y R® es hidrégeno.

6. Un compuesto de acuerdo con la reivindicacion 1, donde R', R? y R* son metilo
y R® es hidrégeno, y

R’, R®% R%y R' son independicntemente entre si hidrégeno, ciano, alquilo C4-C,
alquenilo Co-Cg;, alcoxi C4-Cg, alcoxi Cq-Cgalquilo C4-Ci, heterociclilo de 3-7

miembros, arilo opcionalmente sustituido o heteroarilo opcionalmente sustituido.

7. Un compuesto de acuerdo con la reivindicacion 1, donde R’ y R' son

independientemente entre si hidrégeno o alquilo C4-Cs.

8. Un compuesto de acuerdo con la reivindicacién 1, donde R' es metilo, etilo,

vinilo, etinilo, ciclopropilo, difluormetoxi, trifluormetoxi o alcoxi C4-C. y

sU
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en presencia o ausencia de un catalizador y en presencia o ausencia de un

solvente.
10. Un compuesto de la férmula (Al)
2 O R
D~
R5
o R R® (Al),

donde R', R? R’ R* R®y R' son segun se definieron en la reivindicacion 1,

donde los compuestos de las féormulas

estan excluidos.

11. Una composicién herbicida, la cual, ademas de comprender adyuvantes de
formulacion, comprende una cantidad efectiva como herbicida de un compuesto

de la formula I.

12. Una composiciéon herbicida de acuerdo con la reivindicacion 11, la cual,
ademas de comprender adyuvantes de formulacién, comprende una cantidad

efectiva como herbicida de un compuesto de la formula | y un herbicida adicional.

13. Una composicién herbicida de acuerdo con la reivindicacion 11 , la cual,

ademas de comprender adyuvantes de formulacién, comprende una cantidad
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1. Un compussto de ba frmula |

()

donda

G &3 hidndgeno o un metal alcaling, metal alcalinotémes,
sulfonie, amanio o un grupo de latenciadian,

R' as metila, efilo, npropily, isopropilo,  ciclopropila,
halometila, halistilo, vinilo, =inils, haligens, aledd C-Ca o
halvalisrd C1-Ca,

F2, F?y P4 son independizntemants entre st hidrdgena, metilo,
etilo, npropilo, isopropils, cicloprapila, halometilo, halostilo,
vinilo, etinilo, hatbgena, aloosi Ca-Co o haloalead C-Co,

P% y R son indepandientemente entre si hidrigena, alquila
Cr=Ca, haloalquils ©i-Cs,  alquiovi CTi-Ca,  glquiltio CGi-C,
haldgeni o alcsicarbaonile C1-Ce, o

FS y P g2 unen conjuntsmsnts para formar un anilla
garbociclico de 2-7 mismbros, que apcionalments contisne un
atomo de aslganag o azufre, y

F8, F7, R8, RS, R10 y RM zan indzpendientemeants entra si
hidrdgena o un sustituyents, o F7 y RS o R% y R,
conjuntaments con los Stomos Jde carbong 3 s cuales &llos
estin  unidos forman una  unidad  iming  opcianalments
sustituida, alquenily  opcicnalments  sustituida, o cetn, o
cualquizra da 33 d= R7, RS, R9 y RW0conjuntaments farman un
anille carbockhilicn de 3-8 miembras que  opcionalments
contiens un heterodtomo selecsionads de O, 3 o N y
opcicnalments et sustituida, o R7 y RY conjuntamente
farman un enlace.

2. U compuesto e acuerdo con la reivindicaciin 1, donda

R8 y RM son independisntements entre & hidrdgeno,
halégeno, formilo, ciano o nitro o

Ré y RM son independientemants antre si alquils Gi-Cs,
alquenile Ca-Ce, alquinily Ca-Ce, aluari S1-Ce, cicloalquil Cs-
G, vicloalquenila Ca-Cy, fenilo, hetzroarila o un haterscislile de
&7 mismbros, dond: todos  estos  sustituyentes  estan
opcionalments sustituidos, o

R y P son independisntements entre si un grupo CORM,
COaRM o GONRISRIS, GRIZ=HIRIS, CRW=MNFIRS NHFZ,
NR2ZR3 o ORAM donde

P1 es alquile C-Ce, alquenite Ca-Cy,  alquinito  Ga-Ce,
cicloalquily C3-Cr, cicloalquanila Gs-Co, Fenile, hederoarila ooun
hederociclilo de 3-7 miemibros, donde todos eatos sustituy=ntes
estan opicnalments sustituidos,

P &s hidrdgena, alguile GG, alquenila Ca-Ce, alquinilo Ca-
Cg, cicdoalquibo Za3y, cicloalquenili CeeCy, fanild, hebzroarila o
&5 un heterociclily de 3-7 mizmbros, dond: todos astos
sustituyentss estan opcionalmants sustituidos,

RS &3 hidrdgens, alquils Ca-Cs, alqueniln Ca-Cs, alquinilo Da-
G, aloovi Go-Ce,  haloaloosd  Gi-Ce,  cicloalquily  Ga-Cs,
ciloaliquenilo Cs-Zr, fznilo, hetsroarilo o un heterociclilo de 3-7
mismbros,  donds  Iodos sustituyentes  estan
opcionalimente sustituidos,

P16 &g hidragena, alguilo Gr-Ge, alquenila Ca-Gg, alquinilo Ca-
Ce, alone Gi-Cs,  haloaloosi  Cq-Cs,  ciclalbquile G-y,
cidealiguenilo GGy, alquilsulfonile  Ch-Ce,  fenilsulfonila,
hebsroarilsulionilo, aming, alquilaming Si-Cs, dialquilamitic C1-
Cs, fenilo, heteroarilz o un heterociclle de 3-7 mismbros,
donde  todos  estos  sustituyentes  estan opcionalmenta
sustituidos, o -

F15 y P16 pueden estar unidos para formar un anillo de 2-7
mismbtros  opcionalmente  sustiloide,  que  confieng
apionaliments un Abomo de Gxigens, azufres o nitrdgena,

F17 y R19 con independientaments antrs si hidrdgena, alquilo
Cia=Ca 0o cicloalquilo G3-Cs,

RIE R y R con independienbzments entrz sl hidrgena,
alquils Gi-Ce, alquenile Ca-Ce, alquinily Ca-Cs, cicloalquilo Co-
Cr,  ahuilcarbonile Ce-Gs, aleovicarbonily G-,
alquiliozarbonile Ca-Ce, aminccarbonilo, alguilarvinecarkanila
Cr-Ce,  dialquilamiinocarbonily G-CGe,  fenile o heteroarilo,
donde  todos  estos  sustituyentes  estdn  apcicnalmenta
sustituidos,

&stas

P2 es  alquilcarbonile  C-Cg,  aloovicarbonile Gi-Cs,
alquiltiozarbonils S-Ge,  alquilaminocarbonily G1-C,
dialquilarinccarbonile Ca-Cg, abguilsulfondly -G,

fenilarninocarbanilo,
fenilticearbcnilo, heteroarilcartunilo,
hetercarilovicarhanild, hetaroariiaminocarbonilo,
heteroariltiozarbonilsy o hetercarilsulfonils, donde todns estos
sustituyentzs estan opoionalmanta sustituidos,

fenoxicarbanil,
fenilsulionilo,

fenilcarbanily,
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£ (o) SYNGENTA LIMITED
Domiciliacos en Priestly Poad, Surrey

Regearch Parl, Guildford, Surrey Gu2 7YH

Normiian por @l presznic 2 XIMEHA CASTELLANGE A. yin
MABGARITA CASTELLANOS AL abagadas con oficinas &n
la Carera 9 No. 9309, Bogotd-Culorbia para

y para ohiener la profeccion de mi (nuestra) propisdad
rciustiial y con este fin auiizamos a dichos spodarado: para
que NoS TBpizsen’en aile  cuslesquiera autoridades o
personas de los  ordenes adminictradve, cunenciosn -
administraivo Y Judicial en todo o relzgionado i 105
siquienies actos y gestiones:

a) Obfencitn de patentss da invencian, modelog y dibujos
indusmiales; regisio o macas o8 fabica, de servicic,
coleativaz o defansivas y de derorminaciones da wilgen,
dapisito de nombres y Sneefas comerdiles, su renovacion,
promoga, inscripeidn de traspase Y carbin ds nombra o
domicilio, cancalacién vaoluntaria v el registro o5 liconrias de
uso de esos derechos; L) Para la gbtencion de regisios
sarifarivs;  ©)  Aociones  de opesician, abs ervacian,
canrelacicn, nulidad, medidas eulslanzs y o qaneral s
juicios  civiles,  pEnales, adrinicirativos ©  comendiode -
adininisirativos que [promovamos o 38 nod [FaruEVaD,
pudianco en todos los actds Y gesiiones arilba manciunadds
sustitulr &ste mandato, transigin, degsisdin, recibir, ancalar,
renunciar, aceplal notificaciones y noribrar apodsracos
judiciales y extrajudiciales.

Dadoyfimadohey 2 de Julio del 2003
ey Praclnell, Peino Unido
por SYNGENTA LIMITED

(€1 notario dabe sussribir &l documento ar la pagina siguienta)

(Se requiers legalizacion ronsular)

Carrern 7 e 93-05- .G Fox 6247 - Topeta, Cilcnbla
Toz: (570 L1072 20/ 207 80« Bax (57 1Y 615 &F 0& - einall oDl net.c

3

Registered Office:

SYNGENTA LIMITED
| EUROPEAN REGIONAL CENTRE
PRIESTLY ROAD
SURREY RESEARCH PARK
ER OF ATTORNS IREV602 7Y
UNITED KINGDOM

g tcamipset|

Q
1O
=

m

o

{ (we) the urdersigned SYNGENTA LIMIED

0f

— REINO UNIDO

hereby  arant(s)  Power  of Aitomey 10 ZIMEHNA
CASTELLANCS A, and for MARGARITA CASTELLANGE
a, adomneys reeiding Al Carsra 6 Mo, 9309, Bugotz-
Colornbia, to

and o abtain the protection of my (our Indietrial Proparty, for
which pumpess we autholiss ihé said attorneys (o reprasent
us before any auwthories, o REONE specially  those,
acrnnisiative, sctibentous and  judicial, in all maiters
concaring the following:

2) Cibiention of paEnis, mendels and desions, registation of
iradammaiks, serdcs, cullecive and deiensive marks, and of
designations of onigin ths deposii of wads names and
ensignz ite renawal, &iangian, recordal of assigniEnis,
phahge of name or domicile, voluntary cancellaiion, and the
regisiraiion of licansss of LIEe o tna ahava dohts; ©) For the
obiantion of anitary registrations; ) Actiong o cppaziiion,
carcelaton, nullity, infingatert, aranting of licenses, and in
general the Givl, chiining and administrative suits refatéd fo
those fights; actions and 3uns insiituied by ue or against ug,
and tha” in all the above maiers they may substituts this
power of aifomey, corpromise, desis, cancel, recelve,
renoulics, accept noiificatons and appoint attorieys in fact,
inor out of saurt,

Given and sigred this Qnd "S"Jt._‘f :1@0‘3
SdgAacooE L, UK

(3 7 - . ﬁ% .
w Atanna(Aovol e

(Notry shall execuie on the other side)

(Consular legalization raquired)
TAONA  CAHRNDLER |

AUTHORIEED  ENGMRTOR
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CERTIFICADG NOTARIAL (Sociedad)

Hoy 2 de Jul.doelafin 2003

cormparacid (aron) parsonalmenta

a quienss conazeo coma lals) personas que fima(n) =n

representaciin de la Soviedzd (Compafila denorinada

Cartifiow SYNGENTA LIMITED

a) Que gs uné wodedad/Conpania legalimants
canstida y existanta de acusede con las leyas de

b Que &l doraiclio de dicha Gociedad/Cormpefiz es

¢) Que el cbjsto u chjelos para los clalee 52 otorga ef
preseita poder estan comprandicdos dantre dal objsio
gocial de la mencionad: Socledad /Gompafia.

d) Qusal S Joanna Chandler

asta autorizadn para otargar ef prasents poder, Lo anwsrior

agia probado por medio de los siguiantss documenios, qug
certifivo s viste™ Estatuions de constitucidn

(Ciudad) Egham

(Estade) Survey

»

{Notarie Piblico)
*Los documéiins debs ideniifiuarse con lecha y arigen.
! w

:p,f\\w.l

Vi .

NEOERDOY COLOMEYR

NOTARIAL‘ (Curpc:l dﬂon)

YIENP AN

L Ay
On ihis 9 day of /‘5‘7 o #2603

personally sppeared T /0 Savi~a £ ,:(4‘- Av-ice
whom | know to be the person(s) who signed this

dosument a5 reppzzenfaiive(s) of the Corporation
ICompany nérmead V'V’ “:»\:’IA z.j

| cartify
&) Tha .r,\,(;. a conpumtiun {Cornpany  legally
r:mtntuhd unJ n adstancs in accordance with the

laws Ol F G emend Y ALl

B)  That the domicils of said Coporation/Cornpany i 4’ UL 1wl
UL

n)  That the puposs of purposes for which iha prasent
Pawar of Alfomey iz granted are carmprised within
the object &t farth in the chartar of the msnfioned
Comporation/Compa

d)  ThatMr.ae/f j Ariihe Cefand et

is (arz) authonzzd o g,dnt tha presant Power of Attornay.

The aforementioned was duly proven through  the

fallowing slocuments and | duly_ certify having seen them®;

Dertrproce ke op Lasospnca oo,

oy . /

(et Secharg

(Siate) Servey EXECUTION

{ nrn'u d Verified and r\u ated

1n
thiz A dayof 3 of they@afwn Of Bg ymlnu.
Tlae )/l:/ /

M ETE G ?f L NWAOD
MOV }4'  TRLIC

vovng u/ A Z’y FEEEMAN
Aanidantifignd witid et &nd onigin

’.'00 3

w,

(Meiary Public)

*Dinurchis g

Carem 7 Mo, 7508 P.O.Lox {347 - Bogotd, Celuinin
Telsar £ 5TI) 618 T4 20 7 C0 ) G - Fax (571) &40 07 64 - c-mall sessteHDimpsat.nm.co

XCrem

[
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APOSTILLE :
(Hague Convention of 5 October 1961 / Convention de La Haye du 5 octobre 1961) |

UNITED KINGDOM OF GREAT BRITAIN AND NORTHERN IRELAND |

1. Country: United Kingdom of Great Britain and Northern Ireland \
Pays: Royaume-Uni de Grande-Bretagne et d’Irlande du Nord ’

This public document / Le présent acte public |

2. Has been signed by K Greenwood |
a été signé par .

3. Acting in the capacity of Notary Public

agissant en qualité de . ! .
|

4. Bears the seal/stamp of  The Said Notary Public
est revétu du sceau/timbre de |

Certified/Attesté i
5. at London/a Londres 6. the/le 04 July 2003

7. by Her Majesty’s Principal Secretary of State for Foreign and Commonwealth Affairs /
par le Secrétaire d’Etat Principal de Sa Majesté aux Affaires Etrangéres et du Commonwealth.

8. Number/sous No G201564

9. Stamp: 10. Signature:  J. Ireland
timbre:

RN
S, .
For the Secretary of State / Pour le Secrétaire d’Erat

L

(-

If this document is to be used in a country which is not’péx:ty to the Hague Convention of 5 October 1961,

it should be presented to the consular section of the mission representing that country.
. i . .
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—————————————————————— TRADUCCHIN OFICIAL No. 03-07 18- -mmcmm oo
de un documento ezcriic en INGLES, el cual para su identificacion lleva
el sella de 1a Traductoa e Intérprete Oficial , segdn Resoluciones
ITRE/G5 y 01144 /97 del Minisierio de Justicia.
(Anexo & un docuimento de poder de Syngenta Linited)
AUTENTICACION
Certzficada, verificade y autendcado en el pueblo de Egham en Surrey
H:C'-y dia 3 de Julie de 2003,

(fdo) ilegihle

Kenneth Greenwood — Hotario Pablico

Horne, Engall and Fieeman

(Sello en oblea roja)

APOSTILLA
{Conwvencidn de La haya del 5 de octubre de 196 1)

1. Fais: Reino Undido de Gran Bretade ¢ Irlanda del Norte

Este documents piblico

2. ha sido firmaado por L. Greenwood

J

A0 actuando en su cacicter de Notario Pabbvo

-

NMeva el sello de dicho Notario Pablico

4
Certificado
5. En Londres 5. el dia 4 de Julin de 2005

7. por el Secretario de Estado Principal de Su Majestad para Asuntos

Exteriores y de la Comunidad




51/

9. Sello o 10. Firma: J_ Ireland
(fdo) ilegible

Por el Secretano de Estado

ES TRADUCCION FIEL Y COMPLETA, a is cual me remito,
Bogowd, D C., Julio 24, 2003
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CASTELLANOS & CO LTDA
ABOGADOS
Calle 94 A No. 7 A-09
Bogota, D.C. - COLOMBIA

P> Sefor ot T
! Jefe de la Division de Nuevas Creaciones

A Superintendencia de Industria y‘Coiﬁercio -
3 SR — '

Ministerio de Comercio, Desarrollo Industria y Turlsmo

,‘ . P R

E. s. D
Ref.. PODER conferido por la sociedad SYNGENTA LIMITED

Yo, XIMENA CASTELLANOS ABONDANO, .mayor de edad, identificada y domiciliada como
aparece al pié de mi firma, atentamente manifiesto a Uds. que sustituyo en la Dra.
MARGARITA CASTELLANOS ABONDANO, el poder que me confirio la sociedad SYNGENTA
LIMITED, con domicilio en European Regional Centre, Priestly Road, Surrey Research Park,
Guildford, Surrey GU2 7YH, REINO UNIDO, debidaments legalizado por Apostilla, bajo el No.
G201564 ¢l dia 4 de Julio de 2003, .con ias mismas facultades que me fusron conferidas, para
“ tramitar la solicitud -de--Patente PCT Entrada en Fase Nac.ional, en Colombia, para:

“DERIVADOS DE CICLOPENTANDIONA PUENTEADOS TRICICLICOS COMO
HERBICIDAS”. EURIICE

Del Sefor Jefe, ' Acepto

é/&%% nmgar 1y (U0 (oy 1000 )

imena Castellanos Abondano Castellanos Abon

.C. No. 39.773.330 de Usaquén C.C. No. 39.779.654 d= Usaquén
T.P.A. No. 58.236 del C.S.J. T.P.A. No. 70.819 del C.S.J.
Calle 94 A No. 7 A-09 - Bogota, D.C. Calle 94 A No. 7 A-0% — Bogota, D.C.
Teléfono: 7560770 Teléfono: 7560770
Bogota, D.C.

FOAMCA/P1ES2

MEMORIAL SUSTITUCION PODER




El anterior merorial fué presentado personaimente por
AN Qo\J\rQ Y A aadaing

qul’en se identifico conia C.de C. No PAEG Q

de )3 6 At

|
\

Tarjeta Profesionai No. \. 25;3) 28 047 ‘

Bogoté,D.C. ——

El Notario Veintiseis
Gustavo Samper Rodriguez

El anterior memorial fué presentado personalmente poc

o Cortellgwd Abaudaung
quien se identifict con la C. de C. No._3.0. D A &4 {
de N aqan
Tarjeta Profesional No.— oY\ ot

Bogoté,’D.C. . -3 FEB. Zmﬂ'

El Notario Velntiseis

stavo Samper Rodr
MR el

fguez

Y,

|
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Industria y Comercno
SUFERINTEHNDENCIA

2‘2!() ENT F‘P\V&Bﬁ.“l
Bogotd,
2020

Doctor (a)

MARCAPITA CASTELLANOS ABONDANQ
Apoderado(a) y/o Reprasentante de
SYNGENTA LIMITED

Q. 10 12625

nternacicnal PCT/BRP2Z003/00646
icmal 08/03/2010

Tramite 11

Evenco 373

Actuacidn 430

Oficio No. 353}\‘

examen de forma, realizado con fundamento en 2l artioulo 28 de
la Comizién de la Comunidad 2ndin culo 27 Agl Tratzdo d2
Az Paceniss (PCT), regla &1 Pzglamento y Cicvoulay

ncia de Imdustvia y Comarcic, 2e l: comunios que:
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1. E1 =olic presentar
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cegaria parva  identifica
3 m-2

BCT, Rut 26-27 D-4
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La aclicitud no  contiens  la copis del documsnto 2n que consta la cezidn de2l
Azl invaator a2l zolicitantes © a 3u cauzants, confoirms a lo
1 k) de 1z Decisidén 406 dz 1 ]

i DY zricicnlo 24 lite lz T 2 a Comizidn de2 la

sl ina. ©Oypandy se fracs de documsntos otorgados en el zxtranjero, sILos

legalizarze d= uuﬂfQTh dad con lo dizpussts por los articulog 283 y 260 del
1

. Cuando 3¢ krate de laz declavacicnes a fue hace

I

= = g

is & 2,17  ii)  del Tracado de Jooperacidn en Materia de Patentes
, 1 alcan laz talez declavacioness s¢  dekerminsyid  z2eglin indigquen
clavamente una cesgsidn Jde devechosz Jd:l inventor al zolicitante o 2u causante, ds=

igpuesito 2n 2l numeral £.2.15% Jdel Capiiulo Quinto, Titulo H de

i
Supzrintendsncia de Industriz y Comercio.
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Al conte

ztar favor indiqus
de wzdicacid

&n concignado =n

AN: Ay, rvzra 60 No, 26 - 88 int.2. Tel EE’JOO?O
Call Center €513240. Linza 01800-%10165
Weh: www.sic.gov.co e-mail: infodsic.gov.co
Bogot& D.C. Colombia

No. 27-00 pisos 2, S5, 7 y 10 PBY: 5870000



