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(57) Abstract: Diamino-1 ,3,5-triazines N-substituted with
bicyclic radicals, process for their preparation, compositions
thereof, and their use as herbicides and plant growth regula-
tors. The invention relates to an optically active compound
of formula (I) or a salt thereof, wherein the various symbols
are as defined in claim 1 , or relates to processes for their
preparation, to compositions thereof, and to their use as her-
bicides or plant growth regulators.
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Title

Diamino-1,3,5-triazines N-substituted with bicyclic radicals, process for their
preparation, compositions thereof, and their use as herbicides and plant growth
regulators

Description

The invention relates to the field of agrochemicals, particularly agrochemicals for the

control of weeds or undesired vegetation and for plant protection.

Background of the invention

WO-A-97/31904 describes the preparation of 2-amino-4-bicyclyl-amino-1,3,5-
triazines and their use as herbicides and plant growth regulators. The reference
generically describes various amino-1,3,5-triazine derivatives which are substituted
with some radicals comprising one or more centers of chirality in principle. WO-A-
2004/069814 describes specific optical isomers of 2-amino-4-bicyclyl-amino-1,3,5-
triazines. Some of the specifically described active substances do not have optimal
applicational properties, i. e. they have disadvantages when used, for example have
an insufficient herbicidal action against harmful plants, too rigid applicational
limitations related to weather, climate and/or soil conditions, too narrow a spectrum

against weeds or too little crop selectivity.

It has now been found that surprisingly specific 2,4-diamino-1,3,5-triazines, bearing
substituted bicyclic radicals at one amino group and specific radicals at the triazine
ring possess advantageous applicational properties compared with known
structurally close compounds. For instance, they are very active herbicides which
can be used for the control of a range of harmful weeds, having surprising potent
herbicidal efficacy or scope of weed spectrum to be controlled.
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Detailed Description of the Invention

In one aspect, the invention provides compounds of the formula () or salts

thereof,

1 (1

in which

R' and R? are each independently H, (C-Cs)alkyl, (C1-C4)haloalkyl, (Cs-
Cs)alkenyl, (C3-C4)haloalkenyl, (C3-Cs)alkynyl, (C3-C4)haloalkynyl or an
acyl radical,

R® is H, (C4-Ce)alkyl, (C41-Cg)alkoxy, (C,-Cs)alkenyl, (C,-Ce)alkinyl,
(C2-Ce)alkenyloxy or (C2-Ceg)alkinyloxy, preferably H, (C4-Ceg)alkneyl or
(C4-Ce)alkoxy,

R*, R®, R®and R are each independently H, (C1-Cs)alkyl, (C1-Cs)haloalkyl,
halogen, (C4-C3)alkoxy, (C4-C3)haloalkoxy, CN, (C,-Cs)alkenyl, (C-
Cs)alkinyl, (C,-Ceg)alkenyloxy or (C,-Cg)alkinyloxy, but at least one of them
is (C4-Ca)alkyl, (C1-C3)haloalkyl, halogen, (C4-C3)alkoxy, (C4-
Cs)haloalkoxy, CN, (C,-Cg)alkenyl, (C,-Ce)alkinyl, (C,-Cg)alkenyloxy or (Ca-
Ce)alkinyloxy, and

A is CHy, O or a direct bond.
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For reference purposes in formula (1) certain ring carbon atoms are marked from
1 to 3. In the chemical names for the compounds of formula (1) the substitutents
R* R® R®and R’ are numbered consecutively according to IUPAC nomenclature
wherein the numbering starts with the saturated ring beginning with the carbon
atom attached to the nitrogen of the amino group and anti-clockwise to the
aromatic ring
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3
while leaving the C-atoms of the bridge without number. For instance if A is a CH,
group R* is in position 5, R® in position 6, R® in position 7 and R’ in position 8; if A is
a direct bond R* is in position 4, R® in position 5, R® in position 6 and R in position
7. If A is a heteroatom the numbering of the position R*, R®, R® and R’ depends on
whether the heteroatom position is numbered 1 or the carbon atom attached to the

amino group is numbered 1.

The compounds of the formula (l) can form salts by addition of a suitable inorganic
or organic acid such as, for example, HCI, HBr, H.SO4 or HNO3, or a mono- or
bifunctional carboxylic acid or sulfonic acid, to a basic group such as, for example,

amino or alkylamino.

In the present patent specification, including the accompanying claims, the
aforementioned substituents have the following meanings:

Halogen means fluorine, chlorine, bromine or iodine.

The term "halo" before the name of a radical means that this radical is partially or
completely halogenated, that is to say substituted by F, CI, Br or | in any
combination.

The expression “(C4-Cg)alkyl” means an unbranched or branched non-cyclic
saturated hydrocarbon radical having 1, 2, 3, 4, 5 or 6 carbon atoms (indicated by a
range of C-atoms in the parenthesis), such as, for example a methyl, ethyl, propyl,
isopropyl, 1-butyl, 2-butyl, 2-methylpropyl or tert-butyl radical. The same applies to
alkyl groups in composite radicals such as “alkoxyalky!”.

Alkyl radicals and also in composite groups, unless otherwise defined, preferably
have 1 to 4 carbon atoms.

"(C4-Ce)Haloalkyl" means an alkyl group mentioned under the expression
"(C4-Ce)alky!" in which one or more hydrogen atoms are replaced by the same
number of identical or different halogen atoms, such as monohaloalkyl, perhaloalkyl,
CF3, CHF,, CHaF, CHFCHj3, CF3CH,, CF3CF,, CHF,CF,, CH,FCHCI, CH,CI, CCls,
CHCI, or CH,CH,CI.

“[(C4-Cs)alkoxy](C+-Cs)alkyl” means (C1-Cg)alkyl which is substituted by
(C1-Cy)alkoxy.
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4
"(C4-Ce)Alkoxy" means an alkoxy group whose carbon chain has the meaning given
under the expression "(C-Cg)alkyl". “Haloalkoxy” is, for example, OCF3;, OCHF»,
OCH,F, CF3CF,0, OCH,CF3 or OCH.CHCI.
"(C,-Cs)Alkenyl" means an unbranched or branched non-cyclic carbon chain having
a number of carbon atoms which corresponds to this stated range and which
contains at least one double bond which can be located in any position of the
respective unsaturated radical. "(C2-Ceg)alkenyl" accordingly denotes, for example,
the vinyl, allyl, 2-methyl-2-propenyl, 2-butenyl, pentenyl, 2-methylpentenyl or the
hexenyl group.
"(C2-Ce)alkynyl" means an unbranched or branched non-cyclic carbon chain having
a number of carbon atoms which corresponds to this stated range and which
contains one triple bond which can be located in any position of the respective
unsaturated radical. "(C,-Cs)alkynyl" accordingly denotes, for example, the
propargyl, 1-methyl-2-propynyl, 2-butynyl or 3-butynyl group.
"(Cs-Cg)cycloalkyl" denotes monocyclic alkyl radicals, such as the cyclopropyl,
cyclobutyl, cyclopentyl or cyclohexyl radical.
"(C4-Ce)cycloalkenyl” denotes a carbocyclic, nonaromatic, partially unsaturated ring
having 4 to 6 carbon atoms, for example 1-cyclobutenyl, 2-cyclobutenyl,
1-cyclopentenyl, 2-cyclopentenyl, 3-cyclopentenyl, or 1-cyclohexenyl,
2-cyclohexenyl, 3-cyclohexenyl, 1,3-cyclohexadienyl or 1,4-cyclohexadienyl.

An acyl radical is, in a broad sense, the radical of an organic acid which is formed
formally by removing an OH group, for example the radical of a carboxylic acid and
radicals of acids derived therefrom, such as thiocarboxylic acid, unsubstituted or
N-substituted iminocarboxylic acids or the radical of carbonic monoesters,
unsubstituted or N-substituted carbamic acid, unsubstituted or N-substituted
thiocarbamic acid, sulfonic acids, sulfinic acids, phosphonic acids, and phosphinic
acids. Acyl is, for example, formyl, alkylcarbonyl such as [(C1-C4)alkyl]carbonyl,
phenylcarbonyl, alkyloxycarbonyl, phenyloxycarbonyl, benzyloxycarbonyl,
alkylsulfonyl, alkylsulfinyl, phenylsulfonyl, N-alkyl-1-iminoalkyl and other radicals of
organic acids. In this context, the radicals can be even further substituted in each of
the alkyl or phenyl moieties, for example in the alkyl moiety by one or more radicals
selected from the group consisting of halogen, alkoxy, phenyl and phenoxy;
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examples of substituents in the phenyl moiety are mono- or polysubstituted,
preferably up to trisubstituted, identical or different radicals selected from the group
consisting of halogen, (C;-Cs)alkyl, (C4-Cy4)alkoxy, (C1-C4)haloalkyl,
(C4-C4)haloalkoxy and nitro, for example o-, m- and p-tolyl, dimethylphenyls, 2-, 3-
and 4-chlorophenyl, 2-, 3- and 4-trifluoro- and -trichlorophenyl, 2,4-, 3,5-, 2,5- and
2,3-dichlorophenyl, o-, m- and p-methoxyphenyl.
The acyl radical generally has 1 to 24 carbon atoms, preferably 1 to 18, more
preferably 1 to 12, most preferably 1 to 7, in particular 1 to 4.
Acyl in the narrower sense is, for example, the radical of an alkanoic acid, alkenoic
acid, alkynoic acid, arylcarboxylic acid (for example benzoyl), alkoxycarbonyl,
alkenyloxycarbonyl, alkynyloxycarbonyl, aryloxycarbonyl, alkylsulfonyl, alkysulfinyl
or phenylsulfonyl; in an even narrower sense, acyl is a radical of an alkanoic acid,
for example a (C4-Cz4)alkanoic acid, preferably (C1-C1g)alkanoic acid, in particular
(C4-Cq2)alkanoic acid, very especially (C1-Cg)alkanoic acid such as formyl, acetyl or
propionyl.

The expression “one or more radicals selected from the group consisting of” in the
definition is to be understood as meaning in each case one or more identical or
different radicals selected from the stated group of radicals, unless specific
limitations are defined expressly.

By combination of variables the generic formulae may formally define unstable

functional groups, e.g. the carbamyl radical or the hydroxy carbonyloxy radical,

which are unstable in neutral or acidic aqueous medium and which thus are not
preferred or are used by way of their stable salts or degradation products only,

respectively.

Compounds of the stated formula () according to the invention or their salts in which
individual radicals have one of the preferred meanings which have already been
stated or are stated hereinbelow and particularly those shown in the Table
examples, or in particular those in which two or more of the preferred meanings
which have already been stated or which are stated hereinbelow are combined, are
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of particular interest, mainly because of the more potent herbicidal action, better

selectivity and/or greater ease of preparation.

Of particular interest are compounds of formula (l) where a radical selected from the
group of radicals R', R?, R®, R*, R®, R®, R” and A is preferably defined as set forth
below, wherein the definition of the radical is independent from the definitions of the
other radicals of said group. Preferred compounds of formula (I) contain a
combination of radicals of said group which comprise two or more preferred

meanings set forth below.

In the following preferred definitions it is generally to be understood that where
symbols are not specifically defined for a specific group of compounds they are to
be defined as defined for the compounds in formula (I) or the respective generic
formula or for preferred compounds of formula (1) or the respective preferred formula
in the description.

Preferably R' is H, (C4-Ca)alkyl, (C1-Ca)haloalkyl, (C3-Ca)alkenyl, (Cs-Cq)alkynyl or
an acyl radical having 1 to 12 carbon atoms.

An acyl radical is herewith preferably CHO, -CO(C;-Cg)alkyl, -CO(C+-Ce¢)haloalkyl,
-CO,(C1-Cg)alkyl, -SO,(C+-Cg)alkyl, -CO2-phenyl or -CO-phenyl wherein each
phenyl is unsubstituted or substituted by one or more radicals selected from the
group consisting of halogen, (C4-Cy)alkyl, (C1-Cz)haloalkyl, (C+-Cz)alkoxy,
(C+-C2)haloalkoxy and NO..

More preferably R' is H, (C-Cs)alkyl, (C1-Cs)haloalkyl, allyl, propargyl, CHO,
-CO(C4-Cs)alkyl or -CO(C1-Ca)haloalkyl; yet more preferably R' is H, CHO, COCHs,
COCHCIl, COCH(CH3)Cl or COCF3; most preferably R' is H.

Preferably R? is H, (Cy-Ca)alkyl or (C1-C4)haloalkyl; more preferably R? is H or
(C4-Cy)alkyl; most preferably R? is H.

Preferably R® is H, (Cs-Ca)alkyl, (C2-Cas)alkenyl, (C2-Cs)alkinyl, (C1-Cs)alkoxy,
(C2-Cy)alkenyloxy or (C»-Cs)alkinyloxy, more preferably R® is H, (C4-Ca)alkyl or
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(C1-Ca)alkoxy, more preferably R® is H or (C;-Cs)alky!, more preferably R® is H,

methyl or ethyl.

Preferably R*, R®, R® and R’ are each independently H, (Cs-Cg)alkyl,
(C4-Cs)haloalkyl, halogen, (C1-C3)alkoxy, (C4-Cs)haloalkoxy, CN, (C3-Cs)alkenyl,
(Cs-Cy)alkinyl, (Cs-Cs)alkenyloxy or (Cs-Cs)alkinyloxy, but at least one of them is
(C4-Cy)alkyl, (C4-C3)haloalkyl, halogen, (C4-Cg)alkoxy, (C4-Cs)haloalkoxy, CN,
(Cs-Cs)alkenyl, (Cs-Cs)alkinyl, (C3-Cy)alkenyloxy or (C3-Cy)alkinyloxy; more
preferably

R* R® R®and R’ are each independently H, (C4-Cy)alkyl, (C1-Cs)haloalkyl, halogen,
(C4-Cgz)alkoxy, (C4-Cs)haloalkoxy or CN, but at least one of them is (C1-C,)alkyl,
(C1-C3)haloalkyl, halogen, (C¢-Cs)alkoxy, (C1-Cs)haloalkoxy or CN.

More preferably R*, R®, R® and R’ are each independently H, (C;-Cs)alkyl, halogen
or (C4-Cz)alkoxy, but at least one of these, preferably one of these is (C1-Cy)alkyl,
(C4-Cz)haloalkyl, halogen or (C4-Cs)alkoxy.

More preferably R*, R®, R® and R’ are each independently H, methyl, F, Cl or Br but
at least one of these, preferably one of these is methyl, F, Cl or Br.

More preferably R*, R® and R’ are each independently H, (C;-Cs)alkyl, halogen or
(C4-Ca)alkoxy and R® is (C4-C)alkyl, halogen or (C1-Cs)alkoxy; more preferably R?,
R® and R’ are each independently H, methyl, F or Cl and R®is methyl, F, Cl or Br.

Preferably A is CH, or a direct bond, particularly a direct bond.

Preferred compounds of formula (1) are those in which

R'is H, (C1-Ca)alkyl, (C1-Cs)haloalkyl, (Cs-Cs)alkenyl, (Cs-Ca)alkynyl or an acyl
radical having 1 to 12 carbon atoms, wherein acyl preferably is CHO,
-CO(C+-Cg)alkyl, -CO(C4-Cg)haloalkyl, -CO,(C+-Ce)alkyl, -SO,(C+-Ce)alkyl, -CO»-
phenyl or -CO-phenyl wherein each phenyl is unsubstituted or substituted by one or
more radicals selected from the group consisting of halogen, (C+-C,)alkyl,
(C4-Cz)haloalkyl, (C4-Cz)alkoxy, (C1-Cz)haloalkoxy and NO,,
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RZis H, (C4-Cu)alkyl or (C4-Cq4)haloalkyl, preferably H or (C4-Cs)alkyl, more
preferably H,
R3is H, (C4-Ca)alkyl or (C4-Cs)alkoxy, preferably H or (C1-Cs)alkyl, more preferably
H, methyl or ethyl;
R* R® R®and R’ are each independently H, (C-Cs)alkyl, halogen or (C;-C3)alkoxy,
but at least one of them is (C1-Cgz)alkyl, halogen or (C4-Cg)alkoxy, and
A is CHg, O or a direct bond, preferably A is CH, or a direct bond, in particular a
direct bond.

More preferred compounds of formula (I) are those in which:

R'is H, (Cs-Ca)alkyl, (C4-Cs)haloalkyl, allyl, propargyl, CHO, -CO(C;-Cs)alkyl or
-CO(C+-Cgz)haloalkyl, preferably H, CHO, COCHs, COCH.CI, COCH(CHg)Cl or
COCF3;, more preferably H,

R?is H or (C;-Cy)alkyl, preferably H,

R®is H, (C-Ca)alkyl or (C4-Cs)alkoxy, preferably H or (C1-C3)alkyl, more preferably
H, methyl or ethyl,

R* R®, R®and R’ are each independently H, methyl, F, Cl or Br, preferably H,
methyl, F or Cl, but at least one of them is methyl, F, Cl or Br, preferably methyl, F
or Cl, and

A is CHy, O or a direct bond, preferably A is CH, or a direct bond, in particular a
direct bond.

Also preferred compounds of formula (1) are those in which:

R'is H, (C1-Cy)alkyl, (C4-C4)haloalkyl, (C3-Ca)alkenyl, (Cs-Cs)alkynyl or an acyl
radical having 1 to 12 carbon atoms, wherein acyl preferably is CHO,
-CO(C;-Cg)alkyl, -CO(C1-Ceg)haloalkyl, -CO,(C+-Cg)alkyl, -SO,(C+-Cg)alkyl, -CO,-
phenyl or -CO-phenyl wherein each phenyl is unsubstituted or substituted by one or
more radicals selected from the group consisting of halogen, (C1-Cy)alkyl,
(C4-C2)haloalkyl, (C4-Cy)alkoxy, (C1-Cz)haloalkoxy and NO,,

R?is H, (C1-Cs)alkyl or (C1-Ca4)haloalkyl, preferably H or (C4-Cy)alkyl, more
preferably H,

R%is H, (C;-Ca)alkyl or (C+-Cgs)alkoxy, preferably H or (C4-Cs)alkyl, more preferably
H, methyl or ethyl,
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R* R®and R’ are each independently H, (C1-Cs)alkyl, halogen or (C4-Cs)alkoxy, and
R®is (C1-Ca)alkyl, halogen or (C4-C3)alkoxy, and
A is CHy, O or a direct bond, wherein preferably A is CH, or a direct bond, in
particular a direct bond.

More preferred compounds of formula (1) are those in which:

R'is H, (C1-Ca)alkyl, (C4-Ca)haloalkyl, allyl, propargyl, CHO, -CO(C-Cgs)alkyl or
-CO(C4-C3)haloalkyl, preferably H, CHO, COCHgz, COCH,CI, COCH(CHs3)Cl or
COCF3, more preferably H,

R2is H or (C4-Cz)alkyl, preferably H,

R3is H, (C1-Ca)alkyl or (C4-Ca)alkoxy, preferably H or (C;-Cs)alkyl, more preferably
H, methyl or ethyl,

R* R® and R are each independently H, methyl, F, Cl or Br, preferably H, methyl, F
or Cl,

R® is methyl, F, Cl or Br, preferably methyl, F or Cl, and

A is CH,, O or a direct bond, wherein preferably A is CH; or a direct bond, in
particular a direct bond.

Especially preferred compounds of formula (I) are those in which:

R'is H,

R?is H,

R2 is H or (Cs-Ca)alkyl, preferably H, methyl or ethyl,

R* R®and R’ are each independently selected from the group consisting of H,
methyl, F, Cl and Br, preferably H, methyl, F and Cl and R® is methyl, F, Cl or Br,
preferably is methyl, F or Cl, and

A is CH,, O or a direct bond, preferably CH, or a direct bond, in particular a direct
bond.

The compounds of formula (I) contain at least one center of asymmetry at the
marked 1 position and comprise all stereoisomers which are encompassed by
formula (1) with respect to marked 1 position and optionally additional centers of
asymmetry, and their mixtures. The last-mentioned compounds of the formula (1)
can contain one or more additional asymmetric carbon atoms and/or double bonds
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which are not stated specifically in the formula (l). It will be understood that the

present invention embraces both the pure isomers and mixtures thereof, including

the racemic mixtures.

The possible stereoisomers which are defined by their specific spatial form, such as

enantiomers, diastereomers, Z- and E-isomers, are all encompassed by formula (1)

and can be obtained by customary methods from mixtures of the stereocisomers, or

else be prepared by stereoselective reactions in combination with the use of

stereochemically pure starting materials.

The invention also encompasses any keto and enol tautomer forms and mixtures

and salts thereof, if respective functional groups are present.

With respect to the center of asymmetry at the marked 1 position the sterecisomers
were found to differ in their properties, such as in the herbicidal efficacy. Preferred
compounds of formula (1) are compounds of the formula (la) or salts thereof,

in which the stereochemical configuration at the marked 1 position is 60 to 100 %
(R), preferably 70-100 % (R), in particular 80-100 % (R), based on the content of
stereoisomers having (R)- and (S)-configurations at this position.

The stereochemical configuration at the marked 1 position of the preferred
compounds (la) is predominantly (R) according to the Cahn-Ingold-Prelog system,
provided that the 4 substituents at the chiral C-atom marked 1 having the following
ranking:

1. N-atom,

2. next C-atom in the benzene ring,



10

15

20

25

30

WO 2007/115695 PCT/EP2007/002799

11
3.  ring C-atom of group CHR®,
4, hydrogen atom,
(see also orientation of bonds indicated in formula (la) for the “(R)-isomer”). While
the stereochemical configuration of compounds (la) is herewith generally designated
as (R)-configuration it has to be noted that specific compounds of formula (la)
having same stereochemical structure correspond to the (S)-configuration according
to the nomenclature of Cahn-Ingold-Prelog. For instance if R® is an alkoxy group,
the group CHR? normally would have a rank before the next C-atom of the benzene
ring. Therefore the configuration of those alkoxysubstituted compounds of formula
(la) normally is the (S)-configuration according to the stereochemical nomenclature
of Cahn-Ingold-Prelog. However, in the context of the general formula (la) and other
general formulae of optically active compounds mentioned below those compounds
are compounds representing the “(R)-configuration” with respect to the C-atom
marked 1, applying the general ranking of substituents as mentioned for formula (la)
above. If a full chemical name of a specific compound of formula (la) or of other
formulae of optically active compounds is given, however, the nomenclature of
Cahn-Ingold-Prelog is strictly applied unless mentioned otherwise, and such a

compound of formula (la) can then have the (S)-configuration as explained above.

The preferred compounds (la) also comprise all stereocisomers which are
encompassed by formula (I) due to additional centers of asymmetry, and their
mixtures. Such compounds of the formula (l) contain, e. g. one or more additional
asymmetric carbon atoms or else double bonds which are not stated specifically in
the formula (l). It will be understood that the present invention embraces both the
pure isomers and more or less enriched mixtures thereof, where the asymmetric
carbon atom in marked 1 position is in the (R)-configuration or, in mixtures, a
compound or compounds of same chemical constitution have the (R)-configuration
in marked 1 position or are present in a ratio that compounds having the R-
configuration are predominantly present (at least 60 % (R)-configuration) whilst the
other asymmetric carbon atom(s) may be present in racemic form or are more or
less resolved too. Provided the condition for the stereochemical configuration at
marked 1 position is met, the possible stereocisomers which are defined by their
specific spatial form, such as enantiomers, diastereomers, Z- and E-isomers, are all
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encompassed by formula (I) and can be obtained by customary methods from

mixtures of the stereoisomers, or else be prepared by stereoselective reactions in

combination with the use of stereochemically pure starting materials.

A further centre of asymmetry may be present at the carbon atom marked 2 in
formula (1), provided that the R® group is different from hydrogen, in which case the
compound of the invention can exist as at least two pure stereoisomeric forms, the
additional asymmetric carbon atom having (R) or (S) configuration according to the
Cahn-Ingold-Prelog system, i.e. pure isomers having the configuration (1R, 2R) or
(1R, 2S) selected from the four pure stereoisomers which exist in principle.
Moreover depending on the nature of the groups R', R?, R*, R®, R® and R’ further
asymmetric carbon atoms may be present.

Preferred are also compounds of formulae (Ib) and (Ic), which are stereocisomers of
the compounds of general formula (1) or (la) wherein the configurations at the

carbon atoms marked 1 and 2 are specifically defined,
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in which R', R%, R?, R* R® R® R’ and A are as defined in formula (1), provided that
the R® group is different from hydrogen, and in which the stereochemical
configuration at the marked 1 position is 100 % (R), or also the optically active
substance mixtures of enantiomers having 60 to 100 % (R), preferably 70-100 %
(R), in particular 80-100 % (R), based on the content of stereoisomers having (R)-
and (S)-configurations at this position. The definition of the (R)-configuration is
thereby defined by the formula shown and in compliance with the definition
mentioned for formula (la) above already.

In the compounds (Ib) the group R® is oriented in trans-position relative to the vicinal
N-atom.

In the compounds (Ic) the group R? is cis-oriented relative to the vicinal N-atom.

Preferred are compounds of formula (1), (1a), (Ib) or (Ic) in which

R?is (C4-Ce)alkyl or (C-C4)alkoxy; and

the other symbols are as defined in formula (1) or as preferably defined for formula
).

More preferred are compounds of formula (Ib) and (Ic), wherein

R'and R? are each H,

R® is methyl or ethyl,

R* R®, R®and R’ are each independently H, methyl, Br, Cl or F but at least one of
them is methyl, Br, Cl or F, and

Ais CH,, O or a direct bond.

Also more preferred are compounds of formula (la) and (Ib), wherein

R' and R? are each H, and

R? is methyl or ethyl,

R* R® and R’ are each independently H, methyl, Br, Cl or F, and

R® is methyl, Br, Cl or F, and

Ais CHp, O or a direct bond.

Preferred are also the compounds (Ib) or (Ic) in mixtures of stereoisomers where the
stereochemical configuration at the marked 1 position is 60 to 100 % (R), preferably
7010100 % (R), in particular 80 to100 % (R), based on the content of stereocisomers
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having (R)- and (S)-configurations at marked 1 position. For example, mixtures of

compounds (Ib) and (Ic), such as the 50:50 mixture having the configuration

(7R,2RS) are also preferred as well as mixtures having a ratio where (Ib) or (Ic) is

present in an excess.

Also preferred are the racemic compounds wherein the compounds (Ib) (1,2-trans
compound) or (Ic) (1,2-cis compound) are present together with their (1S)-
enantiomers.

Compounds of formula (I) above may be prepared by the application or adaptation
of known methods (i.e. methods heretofore used or described in the literature), for
example as generally described in WO-A-97/29095, WO-A-2004/069814 and
references cited therein, and as hereinafter described.

In the following description where symbols appearing in formulae are not specifically
defined, it is to be understood that they are “as hereinbefore defined” in accordance
with the first definition of each symbol in the specification or the respective preferred
definitions.

It is to be understood that in the descriptions of the following processes the
sequences may be performed in different orders, and that suitable protecting groups
may be required to achieve the compounds sought.

According to a feature of the present invention compounds of formula (I) can be

prepared by the reaction of a compound of general formula (1),

H
FF
T
Z

wherein Z is a functional group selected from the group consisting of carboxylic
ester, carboxylic orthoester, carboxylic acid chloride, carboxamide, cyano,
carboxylic anhydride or trichloromethyl, with a biguanidine compound of formula (1ll)
or an acid addition salt thereof, '
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wherein R', R?, R?, R*, R®, R®, R” and A and the configuration at the marked 1

position are as defined in the compound of formula (1) to be prepared.

In one aspect, the invention provides a process for the preparation of a
compound of formula (1) or a salt thereof as defined in claim 1, characterized in
that

a) a compound of general formula (ll),

H
FF
¥

z

wherein Z is a functional group selected from the group consisting of
carboxylic ester, carboxylic orthoester, carboxylic acid chloride,
carboxamide, cyano, carboxylic anhydride or trichloromethyl,

is reacted with a biguanidine compound of formula (lll) or an acid addition

salt thereof,
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d),

15a

wherein R', R?, R® R*, R®, R® R’ and A and the configuration at the
marked 1 position are as defined in the compound of formula (1),

to give the compound of formula (l) or a salt thereof, or

where one or each of the groups R or R? in the compound of formula (1) to
be prepared is (C4-Cs)alkyl, (C1-Cy4)haloalkyl, (C3-Cs)alkenyl, (Cs-
Cs)haloalkenyl, (C3-Cy4)alkynyl or (C3-Cy4)haloalkynyl,

a compound of formula (I')

B
A

m

N
()

A

_H

is reacted with an alkylating agent of formula (VI) or (VIl) respectively:
R'-L? (VI) R%L? (VII)

wherein L? is a leaving group, to give the compound of the formula (I) or a
salt thereof as product of a mono- or dialkylation,

where one or each of the groups R’ or R? in the compound of formula (1) to
be prepared is an acyl group, by reacting a compound of formula (I') with
an acylating agent of formula (VIII) or (IX) respectively:

R'-L® (VI R%-L® (1X)

to give the compound of the formula (1) or a salt thereof hereof as product
of a mono- or diacylation, or

where one of the groups R' or R? in the compound of formula (1) to be
prepared is (C4-Cy)alkyl, (C41-C4)haloalkyl, (C3-C4)alkenyl, (Cs-
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15b

Cs)haloalkenyl, (C3-C4)alkynyl or (C3-C4)haloalkynyl, and the other is an
acyl group,
reacting a compound of formula (I') with an alkylating agent of formula (V1)
or (VII) and subsequently with an acylating agent of formula (VIII) or (1X),
5 respectively, to give the compound of the formula (1) or a salt thereof, or
e) a compound of formula (1V),

ijiF
N

N| N (IV)
1
= R
L1)\N 'Tl/
R2
10 in which R and R? are as defined in the compound of formula (1) to be

prepared and L' is a leaving group, is reacted with an amine of formula (V),
or an acid addition salt thereof,

(V)

15
in which R?, R* R%, R®, R” and A are as defined in the compound of
formula (1) to be prepared, or

f) a compound of the formula (V)
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15c

-n
n

1

Z

N (IV)

in which R" and R? are as defined in the compound of formula () to be

prepared and L' is NH,, is reacted with a compound of the formula (XIl),

5
(XII)
wherein R?, R®, R*, R®, R®, R” and A are as defined in the compound of
formula (1) to be prepared and L* is a leaving group.
10
For the prepation of compounds of formula (la) preferably compounds of formula
(Illa) are used in the process,
(1na)
15

in which R", R?, R®, R*, R%, R®, R” and A and the configuration at the marked 1

position are as defined in the compound of formula (la) to be prepared.



31 Oct 2012

2007236251

10

15d

The reaction generally can be performed, e. g. in the presence of a base, in an

inert solvent such as tetrahydrofuran, dioxan, acetonitrile, N,N-

dimethylformamide, methanol or ethanol, at a temperature of from 0°C to the
reflux temperature of the solvent, preferably at 20°C to 60°C. For instance, the
base can be an alkali metal hydroxide, alkali metal hydride, alkali metal
carbonate, alkali metal alkoxide, alkaline earth metal carbonate, or an organic
base such as a tertiary amine for example triethylamine, or
1,8-diazabicyclo[5.4.0Jundec-7-en (DBU).

According to a further feature of the present invention said compounds of formula
(), or preferably (la), may also be prepared by the reaction of a compound of
general formula (1V),
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16
F:EF
A

N (V)

=

in which R' and R? are as defined in the compound of formula (l) to be prepared,
and L' is a leaving group such as chlorine, trichloromethyl, (C1-C4)-alkylsulfonyl,
phenylsulfonyl! or (C,-C,)alkyl-phenylsulfonyl, with an amine of formula (V) or (Va),
respectively, or an acid addition salt thereof,

V)

(Va)

in which R®, R*, R®, R®, R” and A are as defined in the compound of formula (1) to be

prepared.

The reaction is generally performed in the presence of a base, in an inert solvent,
e. g. a polar organic solvent such as tetrahydrofuran, dioxan, acetonitrile, N,N-
dimethylformamide, methanol or ethanol, at a temperature of from 0°C to the reflux

temperature of the solvent, preferably at 20°C to 100°C. The base is generally an



10

15

20

25

30

WO 2007/115695 PCT/EP2007/002799
17

alkali metal hydroxide, alkali metal hydride, alkali metal carbonate, alkali metal
alkoxide, alkaline earth metal carbonate, or an organic base such as a tertiary
amine for example triethylamine, or 1,8-diazabicyclo[5.4.0]Jundec-7-en (DBU).
The process is known in general terms from for example Comprehensive
Heterocyclic Chemistry, A.R. Katritzky and C.W. Rees, Pergamon Press, Oxford,
New York, 1984, Vol.3; Part 2B; ISBN 0-08-030703-5, S. 482.

According to a further feature of the present invention where one of R' or R in
formula (1) is (C1-Cy)alkyl, (C1-Cg)haloalkyl, (C3-Cs)alkenyl, (C3-Cs)haloalkenyl,
(C3-Cs)alkynyl or (C3-Cs)haloalkynyl, invention compounds of formula (l) may be
prepared by the reaction of the corresponding compound of formula (I) wherein said
R' or R? respectively is H, and the other radicals and the configurations are as
defined in formula (1) (= compounds of the formula (I'), see process claim 7), with an
alkylating agent of formula (VI) or (VII) respectively:

R'-L2 (VI) R2-L? (Vi)

wherein L is a leaving group, generally halogen, preferably chlorine, bromine or
iodine, or an alkyl- or phenyl-sulfonyloxy moiety such as methyl sulfonyloxy or
4-toluenesulfonyloxy. Depending on the amounts and reactivity of reactants used
and the reactivity of the product, the compound of formula (1) is then the product of a
mono- or dialkylation.The reaction is generally performed in an inert solvent such as
tetrahydrofuran, dioxan, acetonitrile or N,N-dimethylformamide at a temperature of

from 0°C to the reflux temperature of the solvent, preferably at 20°C to 100°C.

According to a further feature of the present invention compounds of formula (1),
wherein one of R or R? is an acyl radical, may be prepared by the reaction of the
corresponding compound of formula () wherein said R' or R? respectively is H, and
the other radicals and the configurations are as defined in formula (I) or formula (la),
respectively, with an acylating agent of formula (Vi) or (IX) respectively:

R'-L® (Vi) R2-L3 (IX)
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wherein R' and R? are each an acyl radical as defined in formula (I) and L®is a

leaving group, generally halogen, preferably chlorine; or with a formylating agent

such as formic acid-acetic anhydride. A base is optionally used for the acylation

reaction and is generally chosen from an alkali metal hydroxide, alkali metal hydride,

alkali metal carbonate, alkali metal alkoxide, alkaline earth metal carbonate, or an

organic base such as a tertiary amine for example' triethylamine.

Depending on the amounts and reactivity of reactants used, the compound of

formula (1) is then the product of a mono- or diacylation.

The reaction is generally performed in an inert solvent such as tetrahydrofuran,

dioxan, acetonitrile or N,N-dimethylformamide at a temperature of from 0°C to the

reflux temperature of the solvent, preferably at 20°C to 100°C.

The alkylation and acylation reactions can be combined for the preparation of
compounds () where one of the groups R’ or R? is (C-Cy)alkyl, (C1-Cq)haloalkyl,
(Cs-Cy)alkenyl, and the other one is an acy! group.

Intermediates of formula (l11) or (llla) may be prepared by the reaction of a
compound of formula (X)
NH
1
H “R?

with a compound of said formula (V). The reaction is generally performed using an
acid addition salt for example the hydrochloride salt of the compound of formula (X),
in a solvent such as 1,2-dichlorobenzene, decalin or white mineral oil, at a
temperature of from 20°C to the reflux temperature of the solvent, preferably at 50°C
to 200°C.

Intermediates of formula (V) or (Va) may be prepared according to known methods,
for example by the reductive amination, optionally asymmetric reductive amination,
of ketones of formula (XI) or the corresponding oximes:
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(X1)

in which R, R*, R®, R®, R” and A are as defined in formula (l), or the reaction of
compounds of formula (XI1)

(XI1)

where R, R*, R R®, R’ and A are as defined in the compound of formula (1) to be
prepared and L* is a leaving group such as halogen, hydroxy, methylsulfonyloxy or
4-toluenesulfonyloxy, with ammonia or a salt thereof, according to known
procedures for example as described in patent publication number WO-A-
97/031904.

According to a further feature of the present invention said compounds of formula
(1), or preferably (la), may also be prepared by the reaction of a compound of
general formula (IV), in which R' and R? are as defined in the compound of formula
(1) and L' is NH, with a compound of formula (Xll). Suitable compounds of formula
(IV), where L' is NH,, can be prepared analogously to known methods. For
example, fluoroalkyl-diamino-s-triazines can be prepared as described by Kretov, A.
E.; Davydov, A. V. in Khim. Geterotsikl. Soedin. 1966, 122 or Zh. Obschch. Khim.
1965, 35, 1156 or by other known methods.
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Furthermore compounds according formula (l) with R* being an amino group can be
converted into the compounds bearing a formyl-amino group at this position by
heating the educt together with orthoesters in a inert solvent. The reaction can also
be performed in a microwave system like the SmithSynthesizier microwave system,
available from Biotage, 1725 Discovery Drive, Charlottesville, VA 22911, USA. The
process is general known, for example see T. Chancellor, C. Morton; Synthesis
(1994) 10, 1023-1025.

For the preparation of compounds of formula (1), in which one or more asymmetric
carbon atoms is present as a single enantiomeric form, the above processes can be
adapted by employing the appropriate enantiomeric or diastereomeric form of the
compounds of formula (ll1), (1V), (V), (VI), (VII) or (XI).

The preparation of compounds of formula (1) in resolved form or partially resolved
form may, for example, be carried out by following the above-defined processes
using one or more intermediates (Il), (lll), (IV) or (V) whose configuration differs from
the configuration as defined in the compound of formula (1) to be prepared, and
resolving the mixture obtained according to known methods of resolution.

It is generally possible to use customary methods for optical resolutions (cf.
Textbooks of Stereochemistry), for example following processes for separating
mixtures into diastereomers, for example physical processes, such as
crystallization, chromatographic processes, in particular column chromatography
and high pressure liquid chromatography, distillation, if appropriate under reduced
pressure, extraction and other processes, it is possible to separate the remaining
mixtures of enantiomers, generally by chromatographic separation on chiral solid
phases. Suitable for preparative amounts or use on an industrial scale are
processes such as the crystallization of diastereomeric salts which can be obtained
from the compounds (1) using optically active acids and, if appropriate, provided that
acidic groups are present, using optically active bases.

Optically active acids which are suitable for optical resolution by crystallization of

diastereomeric salts are, for example, camphorsulfonic acid, camphoric acid,
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bromocamphorsulfonic acid, quinic acid, tartaric acid, dibenzoyltartaric acid and
other analogous acids; suitable optically active bases are, for example, quinine,

cinchonine, quinidine, brucine, 1-phenylethylamine and other analogous bases.

The crystallizations are then in most cases carried out in aqueous or aqueous-
organic solvents, where the diastereomer which is less soluble precipitates first, if
appropriate after seeding. One enantiomer of the compound of the formula (1) is
then liberated from the precipitated salt, or the other is liberated from the crystals, by

acidification or using base.

Enantiomerically pure amine intermediates of formula (V) may be prepared using
known methods, for example as described in Houben-Weyl, Methoden der
Organischen Chemie, 4. Auflage, Band E 21b, 1833 ff. or Band E 21e, 5133.

One of the preferred procedures is the reductive amination of ketones of formula
(X1) with asymmetric catalysis. Another procedure for the preparation of
enantiomerically pure amines of formula (V), is the racemate cleaving method
described in J. Prakt. Chem. 339, (1997), pages 381 — 384, or a procedure
described in Org. Lett., Vol 3, Nr. 25, page 4101. In this procedure the racemic
amine of the general formula (V) is acylated enantioselectively with an optionally
substituted fatty acid ester (preferably methyl- or ethyl- chloroacetate or methyl- or
ethylmethoxyacetate) in the presence of a biocatalyst. The non acylated enantiomer
is then separated by simple treatment with mineral acid. The acylated amine
enantiomer is then cleaved back to the corresponding amine, using a base for
example an alkali metal hydroxide such as sodium hydroxide, or an acid, for
example a mineral acid such as hydrogen chloride.

As biocatalysts, lipases, for example Pseudomonas cepacia, Candida cylindracea or
Candida antarctica, are particularly suitable for this purpose. Certain of these
lipases are also commercially available in immobilized form (brand name: "Novozym
435").

The following acids, for example, are suitable for preparing the acid addition salts of
the compounds of the formula (1): hydrohalic acids, such as hydrochloric acid or

hydrobromic acid, furthermore phosphoric acid, nitric acid, sulfuric acid, mono- or
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bifunctional carboxylic acids and hydroxycarboxylic acids, such as acetic acid, oxalic
acid, maleic acid, succinic acid, fumaric acid, tartaric acid, citric acid, salicylic acid,
sorbic acid or lactic acid, and also sulfonic acids, such as p-toluenesulfonic acid and
1,5-naphthalenedisulfonic acid. The acid addition compounds of the formula () can
be obtained in a simple manner by the customary methods for forming salts, for
example by dissolving a compound of the formula (l) in a suitable organic solvent,
such as, for example, methanol, acetone, methylene chloride or benzene, and
adding the acid at temperatures from 0 to 100°C, and they can be isolated in a
known manner, for example by filtration, and, if appropriate, purified by washing with

an inert organic solvent.

The base addition salts of the compounds of the formula (1) are preferably prepared
in inert polar solvents such as, for example, water, methanol or acetone at
temperature from 0 to 100°C. Examples of suitable bases for preparing the salts
according to the invention are alkali metal carbonates, such as potassium
carbonate, alkali metal and alkaline earth metal hydroxides, for example NaOH or
KOH, alkali metal and alkaline earth metal hydrides, for example NaH, alkali metal
and alkaline earth metal alkoxides, for example sodium methoxide, potassium
tert-butoxide, or ammonia or ethanolamine. Quaternary ammonium salts can be

obtained, for example, by salt exchange or condensation with quaternary

ammonium salts of the formula [NRR'R“R’“]*X where R, R’, R and R"*

independently of one another are (C1-C4)alkyl, phenyl or benzyl and X" is an anion,

for example CI" or OH".

Some of the compounds of formula (lll) and (V) in which one or more asymmetric
carbon atoms are present as a single or optically enriched enantiomeric form are
novel and as such form a further feature of the invention, and may be prepared as
described above.

Compounds of formula (l1), (1V), (VI), (VII), (VIII), (1X), (X), (XI) and (XII), as well as
racemic (ll1) and (V) are known or may be prepared according to known methods.

A collection of compounds of formula (I) which can be synthesized by the

abovementioned processes can additionally be prepared in parallel fashion, which
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can be effected manually, partly automated or fully automated. In this context, it is
possible to automate the procedure of the reaction, work-up or purification of the
products or intermediates. In total, this is to be understood as meaning a procedure
which is described, for example, by S. H. DeWitt in “Annual Reports in
Combinatorial Chemistry and Molecular Diversity: Automated Synthesis”, Volume 1,
published by Escom, 1997, pages 69 to 77.

For carrying out the reaction and work-up in parallel fashion, a series of
commercially available apparatuses can be used as they are available from, for
example, Stem Corporation, Woodrolfe Road, Tollesbury, Essex, CM9 8SE,
England or H + P Labortechnik AG, a unit of Thermo Electronic, Bruckmannring
15-19, 85764 Oberschleissheim, Germany. To carry out the parallel purification of
compounds (l) or of intermediates obtained during the preparation, there are
available, inter alia, chromatographic equipment, for example from Teledyne ISCO,
Inc., 4700 Superior Street, Lincoln, NE 68504, USA. The equipment mentioned
makes possible a modular procedure, where the individual steps are automated, but
manual operation has to be carried out between the steps. This can be
circumvented by employing partly or fully integrated automation systems, in which
the automation modules in question are operated by, for example, robots. Such
automation systems can be obtained from, for example, Caliper Life Sciences
Worldwide Headquarters 68 Elan Street, Hopkinton, MA 01748, USA (former
Zymark Corporation).

In addition to the above-described methods, compounds of formula (I) can be
prepared in full or partly by solid-phase supported methods. To this end, individual
intermediates or all intermediates of the synthesis or of a synthesis adapted to the
procedure in question are bound to a synthesis resin. Solid-phase supported
synthetic methods are described extensively in the specialist literature, for example:
Barry A. Bunin in “The Combinatorial Index”, published by Academic Press, 1998.
The use of solid-phase supported synthesis methods permits a series of protocols
known from the literature which, in turn, can be carried out manually or in an
automated fashion. For example, the “teabag method” (Houghten, US 4,631,211;
Houghten et al., Proc. Natl. Acad. Sci., 1985, 82, 5131 — 5135) can be partly
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automated with products of IRORI CombiChem-line available from NEXUS
Biosystems, 12140, Community Road, Poway, CA 92064, or also from IRORI,
11149 North Torrey Pines Road, La Jolla, CA 92037, USA. Solid-phase supported
parallel synthesis can be automated successfully for example using equipment of
the company Argonaut Technologies, Inc., 887 Industrial Road, San Carlos, CA
94070, USA, or of the company Biotage, 1725 Discovery Drive, Charlottesville, VA
22911, USA or of the company MultiSynTech GmbH, Wullener Feld 4, 58454

Witten, Germany.

The preparation in accordance with the processes described herein yields
compounds of formula (I) in the form of substance collections or substance libraries.
Subject matter of the present invention are therefore also libraries of the compounds
of formula (I) which contain at least two compounds of formula (1), and of their

precursors.

The following non-limiting Examples illustrate the preparation of the compounds of
formula (1).

A. Chemical Examples

In the Examples which follow, quantities (also percentages) are weight based unless

stated otherwise. Ratios of solvents are volume based unless stated otherwise.

Example A1

6-(Difluoromethyl)-N-[(4R)-8-fluoro-3,4-dihydro-2H-chromen-4-yl]-1,3,5-triazine-2,4-
diamine (Table 2, Compound number 2.206)

A 25 % solution of sodium methoxide (0.94 g, 0.99 ml, 0.0043 mol) in methanol was
added to a stirred suspension of amino-N-[{[(4R)-8-fluoro-3,4-dihydro-2H-chromen-
4-yl]-amino}(imino)methyl]iminomethanaminium chloride (a biguanide of formula
(Illa)) (0.5 g, 0.0017 mol) in methanol. Then ethyl difluroacetate (0.65 g, 0.52 ml,
0.0052 mol) was added. After 4 hours the mixture was filtered, and the filtrate
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evaporated. The residue was dissolved in ethyl acetate, washed (water), dried
(sodium sulfate) and evaporated. The residue was purified by column
chromatography, eluting with a mixture of ethyl acetate:heptane (7:3) as eluent to
give 6-(difluoromethyl)-N-[(4R)-8-fluoro-3,4-dihydro-2H-chromen-4-yl}-1,3,5-triazine-
2,4-diamine (solid foam, 0.298 g, purity app. 90%, yield 50%).

Example A2

6-(difluoromethyl)-N-[(1R,2S)-2,6-dimethyl-2,3-dihydro-1H-inden-1-yl}-1,3,5-triazine-
2,4-diamine (Table 3, Compound number 3.1)

A 25 % solution of sodium methoxide (1.08 g, 1.14 ml, 0.0050 mol) in methanol was
added to a stirred suspension of (1R,2S)-1-(bisguanidino)-2,6-dimethylindane
monohydrochloride (0.564 g, 0.0020 mol) in methanol. Then ethyl difluoroacetate
(0.75 g, 0.0060 mol) was added. After 4 hours the mixture was filtered, and the
filtrate evaporated. The residue was dissolved in ethyl acetate, washed (water),
dried (sodium sulfate) and evaporated. The residue was purified by column
chromatography, eluting with a mixture of ethyl acetate:heptane (7:3) as eluent to
give 6-(difluoromethyl)-N-[(1R,2S)-2,6-dimethyl-2,3-dihydro-1H-inden-1-yl]-1,3,5-
triazine-2,4-diamine (0.491 g, yield 76%), mp. 132-134 °C, optical rotation
(chloroform, c=1): +161.0 °, purity 95 % (hplc, Chiralcel OD, 250X4.6 mm, eluent n-
hexane:2-propanol 90:10, rf 17.93 min); the optical purity obtained was at least

90 % ee. (ee % = enantiomeric excess in %).

Example A3

N-(4-(difluoromethyl)-6-{[(1R,2S)-2,6-dimethyl-2,3-dihydro-1H-inden-1-yl]-amino}-
1,3,5-triazin-2-yl)propanamide (Table 3, Compound number 3.109)

A stirred suspension of 6-(difluoromethyl)-N-[(1R,2S)-2,6-dimethyl-2,3-dihydro-1H-
inden-1-yl]-1,3,5-triazine-2,4-diamine (0.300 g, 0.0009 mol) (see example A2) in
propanoic anhydride (3 ml) is heated for 60 minutes to 120 °C. After cooling the
reaction mixture was purified by column chromatography, eluting with a mixture of
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ethyl acetate:heptane (7:3) as eluent to give N-(4-(difluoromethyl)-6-{[(1R,2S)-2,6-

dimethyl-2,3-dihydro-1H-inden-1-ylJamino}-1,3,5-triazin-2-yl)propanamide

(0.145 g, yield 43%), mp. 66 °C.

The following preferred compounds of formula () or (la) shown in Tables 1 to 4 also
form part of the present invention, and are obtained by, or analogously to, the above
Examples A1, A2 and A3 or the above-described general methods.

Example A4
N-[-4-(difluoromethyl)-6-{[(1R,WS)-2,6-dimethyl-2,3-dihydro-1H-inden-1-ylJamino}-

1,3,5-triazin-2-yljformamide

A mixture of 6-(difluoromethyl)-N-[(1R,2S)-2,6-dimethyl-2,3-dihydro-1H-inden-1-yl]-
1,3,5-triazine-2,4-diamine (0.25 g, 0.0008 Mol) and triethylorthoformiate (1.46 g,
1.63 ml, 0.0098 Mol) in acetanhydride (0.5 g, 0,46 ml, 0.0049 Mol) has been heated
for 30 minutes to 160°C (capped vial, SmithSynthesizer microwave system,
available at Biotage, 1725 Discovery Drive, Charlottesville, VA 22911, USA). After
cooling, the reaction mixture was purified by column chromatography, eluting with a
mixture of ethyl acetate:heptane (7:3) as eluent to give N-[4-(difluoromethyl)-6-
{{(1R,2S)-2,6-dimethyl-2,3-dihydro-1H-inden-1-yl]Jamino}-1,3,5-triazin-2-yl]-
formamide (waxy, 0.159 g, purity app. 90 %, yield 50 %), mp. 66°C.

The following abbreviations are used in the Tables 1 to 4:

Me = methyl
Et = ethyl
n-Prop = n-propyl
i-Prop = isopropyl
n-Bu = n-butyl
sec-Bu = sec-butyl
i-Bu = isobutyl
t-Bu = tert-butyl

- = direct bond in the definition for A
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Cpd = Compound Number. Compound numbers are given for
reference purposes only
Ref. = reference to data explained at the end of the table

optical purity = The optically active compounds were obtained in an optical

purity of at least 90 % ee (ee % = enantiomeric excess in %)

Table 1: Compounds of formula (I) (mixture of stereoisomers, racemic)

AN

m

] 0

1
)\N/ I}I/R

R2

cpd |R' R* |R® R* |R® |R® R” |A |Ref.
1.1 H H H H H Me H -
12 |H H |H H |H |Me H |CH,
1.3 |H H |H H |H |Me H |O
14 |H H [H Me |H |Me H |-
15 |H H |H Me |H |Me H |CH. |Ref.
16 |H H [H Me |H |Me H |O
1.7 H H Me H |H |Me H |-
18 |H H |Me H |H |Me H |CH,
19 |H H |Me H |H |[Me H |O
110 |H H |Me Me |H |Me H |-
111 |H H |[Me Me |H |[Me H |CH;
112 |H H |Me Me |H | Me H |O
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Ref.

N N N N N N o N N
T T T T T T T T T
<|.|]O|O}.|]O}|O|].|]O|]O|].|]O|lO].|]O|O]|].|O|lO|.|O]O} . |]O]|]O]|] .+ |]O|O
x|lz|lx|lz|z|zlzxlzxlzlz|z|lz|lzlzzlzx|lzz|z|zizz|zlzx|z|zz | ||| |
6eeeeeeeeeeeettttttttttttttt
x ([S|l=|l=2|l=2=|2|l2s|ls|2|l2|(e2|ls|=jfwujw|w|w|iw|wu|w|w|lw| w|w|w|w|w|w
w | O]l ol o|lo|lo|lo|lo|lo|lo|lo|o| o . oo | ®
x = |=z=|=2|l=|=|=|=s|2|2|2s|lsljl=z|jxjx|jxjxTx|jTxT|jT|jTx|T|T|T|jT|jT|=2|=2]|=2
< Q| O (O O | O | O Q| © | O [V ¢ T ¢}
 |r|lxljlx|ls|lsl=s|lxlx|lxlslz|=2|lx]jxzx|xz|s|l=zlslxz|xzlTz|l=|=2|2|lT|T | T
“ o|lo|lo|lo|o|o o |l oflo|o|lo]|o
 |[r| rjlxjxljlxjlx|=s=|=|l=s|ls|s|l2|lx|jx|lxjx|lxzxlxz|s|=2|=|l=|=2|l=2|xT|T|T
l|lz|lzxlzx|lzlz|lz|lz|zlzx|lz|z|z|z|zx|z ||zl |z|z|z|z|l|T |
zl|lzx|lx|x|zx|x|x|x|lzxlzx|lzx|zx|lz|zx|lzx|x|zx|z|xz|z|lz|lzz|z|T|T|T|T|X
— 0| o
mw.m.w.m.nmmmzmmm_%%m%mmm&mm&mmaa
~ | )] |~ | - ||~ | - |~ | | v~ |~ v~ v | v v~ v |vyv | v | v|+v ||~ |¥~v ||| ¥
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cpd |R' R? |R? R* |R® |R® R” |A Ref.
140 |H H H Me | Me | Et H -
141 | H H |H Me | Me | Et H |CH;
142 | H H |H Me | Me | Et H |O
143 |H H |Me H | Me |Et H |-
144 | H H Me H Me | Et H CH;
145 |H H Me H Me | Et H 0]
146 | H H Me Me | Me | Et H |-
147 | H H Me Me | Me | Et H CH.;
148 | H H Me Me | Me | Et H |O
149 | H H OMe H H Me H -
150 |H H OMe H H Me H CH,
1.51 H H OMe H H Me H 0]
152 | H H OMe Me | H Me H -
153 |H H | OMe Me |H [Me H | CH;
154 |H H OMe Me |H |Me H |O
155 |H H Et H H Me H -
156 | H H Et H H Me H CH;
1.57 |H H Et H H Me H 0]
158 | H H Et Me | H Me H -
159 | H H Et Me [ H Me H CH.
160 |H H Et Me | H Me H o
161 | H H OMe H | Me | Me H |-
162 |H H OMe H | Me |Me H | CH;
163 | H H OMe H | Me | Me H |[O
164 |H H OMe Me [ Me | Me H |-
165 |H H | OMe Me | Me | Me H | CH;
166 |H H OMe Me | Me | Me H o)
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cpd |R' R? |R? R* |R® |R® R" |A Ref.
1.67 |H H Et H | Me | Me H |-
168 |H H |[Et H | Me | Me H | CH;
169 |H H |Et H | Me |Me H |O
1.70 |H H Et Me | Me | Me H -
1.71 H H Et Me | Me | Me H CH,
1.72 |H H Et Me | Me | Me H |O
173 |H H |H Me | Me | F H |-
174 | H H H Me | Me | Me H CH,
1.75 | H H H Me | F Me H 6]
1.76 | H H H Me | H Me H -
177 |H H H Me | H Me H CH,
1.78 | H H H Me |[H |Br H |O
179 |H H H Me |H |[Me Me | -
180 |H H H Me | H Me Me | CH,
181 |H H H Me |H |[Me Me | O
182 |H H H Me | Me | Me Me | -
183 |H H [H Me | Me | Me Me | CH;
184 |H H H Me | Me | Me Me | O
185 |H H H H |H |n-Prop H |-
186 |H H |H H |H |n-Prop H | CH;
187 |H H H H |H |n-Prop H |O
1.88 | H H H H [H [i-Prop H -
189 |H H H H |H [|i-Prop H | CH;
190 |H H H H |H [i-Prop H |O
191 |H H |[Me H |H [i-Prop H |-
192 | H H Me H H i-Prop H CH,
193 |H H Me H |H [i-Prop H {O
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cpd |R' R? |R® R* |R® |R® R” |A Ref.
194 |H H |Et H |H |i-Prop H |-
195 |H H Et H H |i-Prop H CH,
196 |H H Et H |H [i-Prop H (O
197 |H H H H [H |n-Bu H |-
198 | H H [H H |H |nBu H |CH;
199 |H H H H H n-Bu H 0]
1.100 | H H H H |H |sec-Bu H |-
1101 | H H H H H sec-Bu H CH,
1.102 | H H H H |H |[sec-Bu H O
1.103 | H H [H H |H |OMe H |-
1.104 | H H H H H |OMe H CH;,
1.105 | H H H H H | OMe H @)
1.106 | H H Me H H | OMe H -
1107 | H H Me H H | OMe H CH.
1.108 | H H Me H H | OMe H 0]
1109 | H H Et H H | OMe H -
1110 | H H Et H H | OMe H CH,
1111 | H H Et H H | OMe H 0)
1112 (H H H H H | OEt H -
1113 |H H |H H |H |OEt H |CH;
1.114 | H H |H H |H |OEt H |O
1115 | H H | Me H |H |OEt H |-
1.116 | H H |Me H |H |OEt H |CH;
1.117 | H H |Me H |H |OEt H |O
1.118 | H H |Et H |H |OEt H |-
1.119 | H H |Et H |H |OEt H | CH;
1.120 | H H Et H H | OEt H 0]
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Cpd |R R* |R® R* |R® |R R” |[A |[Ref.
1121 | H H |H H |H |[CN H |-
1122 | H H |H H |H |CN H |CH,
1123 | H H |H H |H |CN H |O
1124 | H H |Me H |H |CN H |-
1125 | H H |Me H |H |CN H |CH,
1126 | H H |Me H |H |CN H |O
1127 | H H |H H |H |C=CMe H |-
1.128 | H H |H H |H |C=CMe H | CH,
1129 | H H |H H |H |C=CMe H |O
1.130 | H H |Me H |H |C=CMe H |-
1131 [ H H |Me H |H |C=CMe H |CH,
1.132 | H H | Me H |H |C=CMe H |O
1133 | H H |H H |H |C=CH H |-
1134 | H H |H H |H |C=CH H |CH,
1135 | H H |H H |H |C=CH H |O
1.136 | H H |Me H |H |C=CH H |-
1.137 | H H |Me H |H |C=CH H |CH:
1.138 | H H |Me H |H |C=CH H |O
1139 | H H |H H |H |F H |-
1.140 | H H |H H [H |F H | CH,
1141 | H H |H H |[H |F H |0
1142 | H H | Me H |[H |F H |-
1143 | H H |Me H [H |F H |CH,
1144 | H H |Me H |H |F H |O
1145 | H H |H H |H |Cl H |-
1.146 | H H |H H |H |Cl H |CH,
1147 | H H |H H |H |cCl H |O
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cpd |R' R? (R? R* |R® |R® R” |A Ref.
1.148 | H H Me H H [CI H -
1.149 | H H Me H [H |CI H | CH;
1.150 | H H Me H {H [CI H |O
1151 | H H H H H Br H |-
1.152 | H H H H |H Br H CH,
11583 | H H H H |H Br H |O
1154 | H H Me H H Br H -
1155 | H H Me H |H Br H CH.
1.156 | H H Me H |H Br H |O
1157 | H H H H [H | H |-
1.158 | H H H H |H | H | CH;
1159 | H H H H |H | H 0]
1.160 | H H Me H H | H -
1.161 | H H Me H |H | H | CH;
1.162 | H H | Me H [H |I H |O
1.163 | H H OCH,C=CH |H |H Me H -
1.164 | H H OCHC=CH |H |H Me H | CH;
1.165 | H H OCHC=CH [H |H Me H |O
1.166 | H H Me H H OCH,C=CH | H -
1167 | H H Me H |H [OCHC=CH |[H |CH;
1.168 | H H |Me H [H |OCH.C=CH |H |O
1.169 | H H C=CMe H |H |Me H |-
1 .A1 70 | H H C=CMe H H Me H CH;
1171 H H C=CMe H H Me H 0]
1.172 | Me H Me H |H |Me H |-
1.173 | Me H Me H |[H |[Me H | CH;
1.174 | Me H Me H |H [Me H |O
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cpd | R R? |R? R* |R® |R® R" |A Ref.
1.175 | Me H H H H Me H -
1.176 | Me H |H H |H |Me H | CH;
1.177 | Me H H H H Me H o
1.v178 Me Me | Me H |H [Me H |-
1.179 | Me Me | Me H H Me H CH,
1.180 | Me Me | Me H H Me H (@)
1.181 | Et H Me H H Me H -
1.182 | Et H Me H H Me H CH;
1.183 | Et H Me H H Me H (@)
1.184 |C(OMe |H |H H |H |Me H |-
1.185 [C(O)Me |H |H H [H |Me H |CH,
1.186 |{C(OMe |H |H H |[H |Me H |O
1.187 |C(OMe |H |Me H |H |Me H |-
1.188 | C(O)Me H Me H H Me H CH,
1.189 | C(O)Me H Me H H Me H 0]
1.190 | C(O)Et H |H H |H |Me H |-
1.191 | C(O)Et H |H H |H |Me H |CH,
1.192 | C(O)Et H [H H |H |Me H |O
1193 |C(O)Et |H |Me H |H |[Me H |-
1.194 | C(O)Et H | Me H |H |Me H | CH;
1.195 | C(O)Et H |Me H |H |Me H |O
1.196 | C(O)-t-Bu |H | Me H |H |Me H |-
1.197 | C(O)t-Bu | H Me H |[H |[Me H | CH;
1.198 | C(O)-t-Bu |H [ Me H |H |[Me H |O
1199 |C(O)CF; |H [H H |H |Me H |-
1.200 [ C(O)CF; |[H |[H H |H |Me H | CH;
1201 |C(O)CF; |H |H H |H |Me H |O
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cpd | R R? |R® R* |R® |R® R" |A Ref.
1.202 | C(O)CF; | H Me H |H |Me H |-
1.203 |C(O)CF; |H |Me H |H |Me H | CH,
1.204 [ C(O)CF; |H |[Me H |H |Me H |O
1.205 | H H H Me | H H H |O Ref.
1.206 | H H H F H H H 0]
1207 | H H H H H t-Bu H - Ref.
References to compounds (Ref.) in Table 1:
Compound number 1.5: obtained as a waxy material
Compound number 1.205: obtained as a waxy material
Compound number 1.207: solid, melting point 214.6°C
Table 2: Compounds of formula (la) (optically actice compounds)

F H F

r?l’Ff (la)
R2

Cpd |R' R? R? R* |R® |R® R" |A Ref.
2.1 H H H H H Me H - Ref.
2.2 H H H H H Me H CH. | Ref.
2.3 H H H H H Me H 0] Ref.
24 H H H Me |H | Me H |-
25 H H H Me |H | Me H | CH, | Ref.
2.6 H H H Me |H |Me H |O
27 H H Me H |H |Me H |-
2.8 H H Me H H Me H CH;
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B 5
(14 (a'

N N N N N N N N N

I I I I I I I I I
<|O|.|O|O|].jJO|lO|l.]O|O|.|O|O|.|]O|O|.|]O|lOf.,]JO|O] . .|JO|O]| . .|O
.mKHHHHHHHHHHHHHHHHHHHHHHHHHHH
o | Ol O |l O]l O] 0| 000|000 0| 0| 0| | w|ewew|lew|lec!lel|l w!ec|oe]e]
| S| S|l |l=s|=sjl=s|ls|l=s|lsls|ls|ls|lels|ls|w|w|w|w{w|w|w|w|w|w,|w
. o |l o|lo |l o|lolo|lolo|lo|lo|o]| o
glrlr|jlrlrxr|l=s|l=sls|ls|l=2|ls|l=2l=s|l=2s|l=s|l=sjs|lxlx|jlxz|jxlx|]T|]T|]T|T|XT|XT
< O (O | O O | O | © Q| O | O (0| O [ ¢]
glr|sS|s|sSlxjxzx|jlx|sls|s|lxljxlx|=s|s|l=s|x|jlx|jxl=j=s=|=|xT|xT|xT|=|=
o | O O] O | D O O O | O OO . |l O] O O | O
x|l=sS|lSsS|lsS|l=s|lxlxlx|lxljx|lx|=S|=|S(=s=|s|=lxjx|lxz|jlxzjz|T|l=|=2|=|=2|=2
lzxlx|lxzxlzlzlz|lzlz|z|z|z|zlxz|z|z|z|zlzx|z |||zl |||
lx|zxlzx|lzx|zx|lzx|lxzxlx|zxlzx|lzx|lz|lzx|lx|lzxlx|z|lzxlzx|Tz|zz|zT|(T|T|(T|T|X

-~ -~ - wn
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Cpd |R' R? R? R* |R® |R® R’ Ref.
236 |H H Me Me |H | Et H
237 |H H H H |Me | Et H |-
238 |H H H H | Me | Et H | CH;
239 |H H H H |Me | Et H |O
240 |H H H Me | Me | Et H |-
2.41 H H H Me | Me | Et H CH,
242 |H H H Me | Me | Et H (O
2.43 H H Me H | Me | Et H |-
2.44 H H Me H Me | Et H CH,
245 H H Me H | Me | Et H |O
2.46 H H Me Me | Me | Et H |-
2.47 H H Me Me | Me | Et H CH,
2.48 H H Me Me | Me | Et H |O
249 |H H OMe H [H [Me H |-
250 (H H OMe H |[H |Me H | CH;
2.51 H H OMe H |H |Me H |O
252 |H H OMe Me |H [ Me H |-
253 | H H OMe Me |[H | Me H | CH;
254 |H H OMe Me |H | Me H |O
255 |H H Et H |H [Me H |-
256 |H H Et H [H |Me H | CH;
257 |H H Et H |H |Me H |O
258 |H H Et Me [H | Me H |-
259 |H H Et Me |H | Me H | CH;
260 (H H Et Me |H | Me H |O
2.61 H H OMe H | Me | Me H |-
262 |H H OMe H |[Me | Me H | CH;
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Cpd |[R' R? R R* |R® |R® R’ Ref.
263 |H H OMe H | Me | Me H
264 |H H OMe Me | Me | Me H |-
265 |H H OMe Me | Me | Me H | CH;
266 |H H OMe Me | Me | Me H |O
267 |H H Et H |Me | Me H |-
268 |H H Et H |[Me |Me H | CH;
2.69 H H Et H |[Me | Me H (0]
270 |H H Et Me | Me | Me H |-
2.7 H H Et Me | Me | Me H CH,
2.72 H H Et Me | Me | Me H 0]
2.73 H H H Me [ Me | F H -
2.74 H H H Me | Me | Me H CH,
275 |H H H Me |F | Me H |O
2.76 H H H Me | H Me H -
2.77 H H H Me | H Me H CH;
2.78 H H H Me [ H Br H 0]
2.79 H H H Me |H | Me Me | -
280 |H H H Me |H | Me Me | CH;
2.81 H H H Me [H | Me Me [ O
2.82 H H H Me | Me | Me Me | -
2.83 H H H Me | Me | Me Me | CH;
284 | H H H Me | Me | Me Me | O
285 |H H H H |H | n-Prop H |-
286 |H H H H [H [n-Prop H | CH;
287 |H H H H |H |n-Prop H |O
288 |H H H H |H |i-Prop H |-
289 |H H H H |H |i-Prop H | CH;
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cpd |R R? R® R* |[R® |R® R’ Ref.
2.90 H H H H |H |i-Prop H
2.91 H H Me H |H [i-Prop H |-
2.92 H H Me H |H |i-Prop H | CH;
2.93 H H Me H |H |[i-Prop H |O
2.94 H H Et H |H }i-Prop H |-
2.95 H H Et H H i-Prop H CH;
296 |H H Et H |H |i-Prop H |O
297 |H H H H (H |[nBu H |-
298 |H H H H |H [nBu H |CH;
299 |H H H H |[H |nBu H |O
2.100 | H H H H |H |secBu H |-
2101 |H H H H |H |secBu H |CH;
2102 |H H H H |H |sec-Bu H |O
2103 |H H H H |H |[OMe H |-
2104 |H H H H |[H |OMe H | CH;
2105 | H H H H |H |OMe H |O
2.106 | H H Me H |H |OMe H |-
2107 |H H Me H [H |OMe H |CH;
2.108 (H H Me H (H [OMe H (O
2109 |H H Et H |H |[OMe H |-
2110 |H H Et H |H |OMe H | CH,
2111 |H H Et H |H | OMe H |O
2112 | H H H H |H |OEt H |-
2113 |H H H H |H |OEt H | CH,
2114 | H H H H |H |OEt H |O
2115 |H H Me H H OEt H -
2116 |H H Me H |H |OEt H |CH,
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Cpd |R' R? |R? R* [R® |R® R’ Ref.
2117 | H H Me H |H |OEt H
2118 | H H Et H |H |OEt H |-
2119 | H H Et H |H |OEt H |CH,
2120 [ H H Et H |H |OEt H |O
2121 | H H H H |H |[CN H |-
2122 |H H H H |H |CN H |CH,
2123 | H H H H |[H |CN H |O
2124 | H H Me H |H |CN H |-
2125 | H H Me H |H |CN H |CH,
2.126 | H H Me H |H |CN H |O
2.127 | H H H H [H |c=CMe H |-
2.128 |H H H H |H |C=CMe H |CH,
2129 | H H H H |[H |C=CMe H |O
2.130 | H H Me H |H |C=CMe H |-
2.131 |H H Me H |H |c=CMe H | CH,
2132 |H H Me H |H |C=CMe H |O
2133 | H H H H |H |cC=CH H |-
2134 | H H H H |H |cC=CH H |CH;,
2.135 | H H H H |H |c=CH H |O
2.136 |H H Me H [H |C=CH H |-
2.137 |H H Me H |H |C=CH H | CH;,
2138 | H H Me H |H |C=CH H |O
2139 |H H H H |H |F H |- Ref.
2.140 |H H H H |H |F H |CH,
2141 |H H H H |H |F H |O
2.142 | H H Me H |H |F H |-
2143 | H H Me H |H |F H |CH;
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cpd |R' R? R® R* |R® |R® R’ Ref.
2.144 |H H Me H |H |F H |O
2.145 | H H H H |[H |CI H |-
2.146 | H H H H |H |CI H |CH;
2.147 |H H H H |H |CI H |O
2.148 | H H Me H |H |CI H |-
2.149 | H H Me H |H |CI H |CH,
2.150 | H H Me H |H |CI H |O
2.151 | H H H H |H |Br H |-
2.'1 52 |H H H H |H |Br H |CH,
2.153 | H H H H |H |Br H |0
2.154 |H H Me H |H [Br H |-
2.155 | H H Me H |H |Br H |CH,
2.156 | H H Me H |H |Br H |O
2.157 |H H H H |H |1 H |-
2.158 | H H H H [H |1 H |CH,
2.159 |H H H H |H |I H |O
2.160 |H H Me H |H [I H |-
2161 |H H Me H [H |I H |CH,
2.162 | H H Me H |[H [I H |O
2.163 | H H OCH,C=CH |H |H |[Me H |-
2.164 | H H OCH,C=CH |H |H |[Me H | CH,
2.165 |H H OCH,C=CH |H |H |Me H |O
2.166 | H H Me H |H |OCHC=CH |H |-
2.167 |H H Me H [H [OCHC=CH |[H [CH,
2.168 | H H Me H |H |OCHC=CH |H |O
2169 |H H C=CMe H [H |[Me H |-
2170 |H H C=CMe H |H [Me H |CH,
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Cpd |R R? R? R* |R® |R® R’ Ref.
2171 |H H C=CMe H H | Me H
2172 | Me H Me H |H |Me H |-
2.173 | Me H Me H H Me H CH,
2.174 | Me H Me H H Me H 0]
2.175 | Me H H H H Me H -
2.176 | Me H H H [H |Me H |[CH,
2.177 | Me H H H |[H |Me H |O
2.178 | Me Me Me H H Me H -
2.179 | Me Me Me H H | Me H |[CH;
2.180 | Me Me Me H H Me H (0]
2.181 | Et H Me H H Me H -
2.182 | Et H Me H H Me H CH,
2.183 | Et H Me H |H |Me H |O
2.184 | C(O)Me H H H |H |Me H |-
2.185 | C(O)Me |H H H |[H |Me H |CH,
2.186 |C(O)Me |H H H |H |Me H |O
2.187 | C(O)Me H Me H H | Me H |-
2.188 | C(O)Me |H Me H |H |Me H | CH,
2.189 | C(O)Me H Me H H Me H 0]
2.190 | C(O)Et H H H |H |Me H |-
2.191 | C(O)Et H H H |H [Me H | CH,
2.192 | C(O)Et H H H |H |Me H (O
2.193 | C(O)Et H Me H |H |[Me H |-
2.194 | C(O)Et H Me H |H |Me H |CH,
2.195 | C(O)Et H Me H |H |Me H |O
2.196 | C(O)t-Bu H Me H H Me H -
2.197 | C(O)t-Bu H Me H H Me H CH,
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Cpd |R' R? R? R* |R® |R® R |A Ref.
2.198 | C(O)t-Bu H Me H H Me H 0]
2.199 [C(O)CF; |H H H |[H |Me H |-
2.200 | C(O)CF; |H H H |H |Me H |CH,
2201 |C(O)CF; |H H H [H |Me H [0
2202 | C(O)CF; |H Me H |H |Me H |-
2203 |C(O)CF; |H Me H |H |Me H |CH;,
2.204 | C(O)CF; |H Me H |[H |[Me H |O
2205 | H H H Me |[H |H H |O
2206 |H H H F |H |H H |O Ref.
2207 |H H H H |H |tBu H |-

References to compounds (Ref.) in Table 2:

Compound number 2.1:
Compound number 2.2:
Compound number 2.3:
Compound number 2.5:
Compound number 2.25:

Compound number 2.139:
Compound number 2.206:

solid, melting point 181-182 °C
obtained as a waxy material
solid v

solid, melting point 101-102 °C
solid

obtained as a waxy material
solid
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Table 3: Compounds of formula (Ib) (optically active compounds)

1 (Ib)

III/R
R2

Cpd |R' R? |R? R* [R® |R® R” |A Ref.
3.1 H H Me H H Me H - Ref.
3.2 H H Me H H Me H CH,
3.3 H H Me H H Me H 6]
34 |H H Me Me [H [Me H |
3.5 H H Me Me (H Me H CH.,
36 |H H Me Me [H [Me H |O
37 |H H Me H |[Me [Me H |-
38 |H H [Me H [Me |Me H |CH,
39 |H H [Me H |Me [Me H |O
310 [H H Me Me |Me [Me H |-
3.11 |H H Me Me [(Me |Me H CH,
312 |H H Me Me [Me (Me H |O
3.13 |H H Me H H Et H -
314 |H H |Me H [H |[Et H |CH,
315 |H H [Me H |H |[Et H |O
3.16 |H H Me Me [H |Et H |-
317 |H H Me Me (H Et H CH,
3.18 |H H Me Me |H Et H o
3.19 |H H Me H [Me |Et H |
320 (H H [Me H |Me |[Et H |CH;
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Cpd |R' R? |R® R* |R® [R® R’ Ref.
321 |H H Me H |Me [Et H |O
322 |H H [Me Me [Me |Et H |-
323 |H H Me Me [Me |[Et H CH,
324 |H H |Me Me ([Me |[Et H |O
325 |[H H OMe H [H [Me H |-
326 ([H H |[OMe H [H [Me H |CH:
3.27 |H H OMe H |H [Me H |O
3.28 |H H OMe Me [H [Me H |-
329 [H H OMe Me [H Me H CH,
3.30 |H H OMe Me |H Me H (0]
3.31 |H H Et H [H Me H - Ref.
3.32 |H H Et H H Me H CH,
333 |H H |Et H |H [Me H |O
3.34 |H H Et Me |H [Me H |
3.35 [H H Et Me [H [Me H CH.
3.36 |H H Et Me [H [Me H 0]
337 |H H OMe H [Me [Me H |-
3.38 |H H OMe H |Me [Me H CH.
339 |H H |OMe H |Me |Me H |O
340 [H H OMe Me |Me [Me H |-
341 [H H |OMe Me [Me [Me H |CH;
342 |H H OMe Me |Me [Me H 0]
3.43 |H H Et H Me |Me H -
3.44 |H H Et H Me |Me H CH.
345 |H H |Et H |Me [Me H |O
346 ([H H Et Me [Me |[Me H |-
3.47 |H H Et Me |Me |Me H CH.
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Cpd |R' R? |R® R* [R® |R® R’ Ref.
348 [H H |Et Me |Me [Me H |0
349 |H H |Me H [H |i-Prop H |-
350 [H H Me H H i-Prop H CH,
3.51 |H H Me H H |i-Prop H |O
352 [H H |Et H |H |i-Prop H |
3.53 [H H Et H |H |i-Prop H |CH;
354 |[H H |[Et H [H |i-Prop H |O
3.55 |[H H Me H |H |OMe H |-
356 [H H |Me H |H |OMe H |[CH:
357 |H H [Me H |[H |[OMe H |[O
3.58 [H H |Et H [H |[OMe H |-
359 [H H [Et H |H |[OMe H |[CH;
360 [H H |[Et H [H |[|OMe H |O
361 [H H |Me H |H |[OEt H |
362 [H H |Me H [H |OEt H |CH:
363 [H H (Me H (H [OEt H |O
364 [H H |Et H |H [OEt H |
365 [H H |Et H |[H |OEt H |CH;
366 |[H H [Et H |[H |OEt H |O
367 [H H [Me H |[H |CN H |-
368 [H H |Me H |H |CN H |CH;
369 [H H |Me H [H |CN H |O
370 |H H [Me H |[H [C=CMe H |-
371 |H H [Me H |H |[C=CMe H [CH;
372 |H H |Me H |H [C=CMe H |O
373 |H H [|Me H |[H |C=CH H |-
374 |H H [Me H [H |C=CH H |CH;
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cpd |R R? |R? R* |[R® |R® R’ Ref.
375 [H H |Me H |H |[C=CH H |O
3.76 [H H [Me H |H |F H |-
377 |H H [Me H |H |F H |CH;
378 |H H |Me H H |[F H |[O
379 |H H [Me H |H |[C H |-
380 (H H [Me H |H |[CI H |[CH:
381 |[H H |Me H [H |[C H |O
3.82 [H H Me H ([H |Br H |- Ref.
383 |H H |Me H |H |Br H |CH;
384 |H H [Me H [H |[Br H |[O
385 |H H |Me H |H |l H |-
3.86 [H H [Me H H |l H |[CH;
387 [H H |Me H |H | H |O
388 |H H |[OCH,.C=CH |[H |H [|Me H |-
3.89 |H H OCH,C=CH |H H Me H CH,
3.90 |H H OCH,C=CH |H H Me H 0]
391 [H H |Me H |[H |OCH,C=CH H |-
392 [H H [Me H |H [OCH,C=CH H |[CH;
393 [H H |Me H |H [OCH,.C=CMe |H |[O
394 [H H [C=CMe H |H [Me H |
395 |H H C=CMe H H Me H CH,
396 |H H C=CMe H H Me H (0]
3.97 |Me H Me H H Me H -
3.98 |Me H Me H H Me H CH.
3.99 |Me H Me H |H [Me H |[O
3.100 (Me Me [Me H [H |Me H |-
3.101 |Me Me |Me H H Me H CH;
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Cpd |R' R? |R® R* [R® |R® R’ Ref.
3.102 |Me Me |Me H H Me H
3.103 |Et H [Me H [H [Me H |-
3.104 |Et H [Me H |H [Me H |CH,
3.105 |Et H [Me H [H [Me H |O
3.106 [C(O)Me H [Me H [H [Me H | Ref.
3.107 |C(O)Me <ns1:XMLFault xmlns:ns1="http://cxf.apache.org/bindings/xformat"><ns1:faultstring xmlns:ns1="http://cxf.apache.org/bindings/xformat">java.lang.OutOfMemoryError: Java heap space</ns1:faultstring></ns1:XMLFault>