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Kinase Inhibitor Compounds

The present invention refers to novel compounds based on a substituted aromatic
heteroaryl ring system. These novel compounds are useful for the inhibition of pro-
tein kinases, particular'ly of the inhibition of Src family protein kinases. Methods for
inhibiting kinases by contacting kinases with these novel compounds are disclosed.
In another embodiment the present invention refers to pharmaceutical compositions
containing these novel compounds and their use for the preparation of medicaments
for treating diseases or disorders associated with unphysiological activity of kinases
in the body, particularly for the treatment of cancer, immunosuppression, and os-

teoporosis.

Cellular protein targets, which play a key role for cellular processes, are the mem-

bers of the kinase family. These kinases are implicated in e.g. cancer, immune sys-

tem dysfunction and bone remodelling diseases. For general reviews, see Thomas
and Brugge, Annu. Rev. Cell Dev. Biol. (1997) 13, 513; Lawrence and Niu, Pharma-
col. Ther. (1998) 77, 81; Tatosyan and Mizenina, Biochemistry (Moscow) (2000) 65,
49; Boschelli et al., Drugs of the Future 2000, 25(7), 717, (2000). Kinases phos-
phorylate target proteins at particular sites, primarily at tyrosine, threonine or serine
residues. By their phosphorylation activity kinases may transduce signals and may
be part of a signalling cascade resulting finally in a cellular response to external

stimuli.

As an example, the Src protein family belongs to the kinase protein family. The Src

family consists of the following nine kinases in mammals: Src, Fyn, Yes, Fgr, Lyn,
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Hck, Lck, Blk and Yrk. These are nonreceptor protein kinases that range in molecu-
lar mass from 52 to 62 kD. All are characterized by a common structural organiza-
tion that is comprised of six distinct functional domains: Src homology domain 4
(SH4), a unique domain, SH3 domain, SH2 domain, a catalytic domain (SH1), and a
C-terminal regulatory region (Tatosyan et al. Biochemistry (Moscow) 65, 49-58
(2000)). Src family kinases are for example involved in cell division (probably
through interaction with different growth factor receptors), as well as cell shape
changes, adhesion and motility through regulation of integrin signalling and cy-
toskeletal architecture (Roche et al., 1995, Science 269, 1567-9; Mao et al., 1997,
Oncogene 15, 3083-90; Parsons and Parsons, 1997, Curr. Opin. Cell Biol. 9, 187-
92; Abu-Ghazaleh et al., 2001, Biochem. . 360, 255-64; Belsches-Jablonski et al.,
2001, Oncogene 20, 1465-75; Avizienyte et al., 2002, Nat. Cell Biol. 4, 632-638;
Frame, 2002, BBA 1602, 114-30; Kitagawa et al., 2002, J. Biol. Chem. 277, 366-
71).

Because of its functions, a number of studies have ‘implicated Src in the generation
and/or progression of several types of cancer, including breast, hepatic, pancreatic
and ovarian cancer and in particular several kinds of leukemia and lymphomas as
well as colon cancer (Cartwright et al., 1990, Proc. Natl. Acad. Sci. USA 87, 558-
62; Lynch et al., 1993, Leukemia 7, 1416-22; Pories et al., 1998, Gastroenterology
114, 1287-95; Frame, 2002, BBA 1602, 114-30; Talamonti et al., J. Clin. Invest., 91,
53 (1993); Lutz et al., Biochem. Biophys. Res. 243, 503 (1998); Rosen et al., . Biol.
Chem., 261, 13754 (1986); Bolen et al., Proc. Natl. Acad. Sci. USA, 84, 2251
(1987); Masaki et al., Hepatology, 27, 1257 (1998); Biscardi et al., Adv. Cancer
Res., 76, 61 (1999); Lynch et al., Leukemia, 7, 1416 (1993)) and other disorders.

An unambiguous correlation between Src kinase activity and advancing tumor stage
in colon cancer has been demonstrated (Talamonti et al., J. Clin. Invest., 91, 53
(1993)). It was shown that there is a strong positive correlation between Src activity

and tumor progression from non-malignant polyps towards invasive cancers and
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metastatic foci. Therefore, activation of Src kinase in primary colorectal carcinoma
entails a poor clinical prognosis (Aligayer et al., 2002, Cancer 94, 344-51). A re-
duced activation of Src in human colon and ovarian cancer cells was shown to re-
duce their tumorigenicity, suggesting that Src inhibitors could have a potential as
anti-cancer drugs (Wiener et al., Clin. Cancer Res., 5, 2164 (1999); Staley et al., Cell
Growth Diff., 8, 269 (1997)). Colon cancer is a common disease which leads to
death in ~50% of the cases as a consequence of metastasis. Thus, therapeutic sub-
stances are highly desired for more successful treatment strategies of a variety of

diseases or disorders, in particular cancer. As a consequence, there is a long lasting

need in the art for kinase inhibitors that allow to identify and characterise com-

pounds modulating the activity of kinases.

‘Although a variety of compounds have been identified, which inhibit certain

kinases, e.g. tyrosine kinase inhibitors, it is of particular interest to identify and char-
acterize novel compounds with advantageous properties (e.g. higher hydrophilicity,
cell permeability, less side effects, bioavailability, to be administered orally, selec-
tivity, therapeutical alternative, alternative pharmacological profile and/or other ad-

vantages etc.).

It is the object of the present invention to provide novel compounds which do not
exhibit certain deficiencies of the prior art compounds. It is a further object of the
invention to provide these compounds according to the invention for therapeutical

use for the treatment of a variety of kinase associated diseases.

According to claim 1 the compounds of the invention have general formula ().

ALy X

e (1

In formula (1),

X represents N, O, Cor S
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Y represents S, NH, Cor O

L' represents

‘a chemical bond;

carbonyl;

COQOH;

-(CH,),- wherein
ais1,2,3,4o0r5;

-CH,0O-;

-OCH,;

-OCH(CH,),

-O- or -S-;

-N(R")- wherein

R represents H, C,, alkyl, Cq5 aryl or NH;

-NHC(O)-; -C(O)NH-;

-CH,NHC(O)-;
-CH,C(O)OCH;;
-C(O)NH(CH,),NH,;
-C(O)NH(CH,),0H;
-C(O)NH(CH,),NHC(O)OC,H,;
-NHC(0)OC,H,;

L? represents

a chemical bond;
~(CH,p),

-CH,0-;

-N(R"-;
-NH(CH,),~
-N(CO)R'-; or

PCT/EP2005/000335
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-NHC(O)NH-;

J represents
H;
C,4 alkyl, wherein C,, may be substituted by at least one halo-
gen; or

haldgen; and

A is not existent or represents a (hetero)cyclic, aromatic or non-

aromatic optionally substituted ring system;

G represents a (hetero)cyclic, aromatic or non-aromatic optionally

substituted ring system or

L', A and ] form together a cyclic or heterocyclic mono-, bi- or tri-

cyclic ring system
or a pharmaceutically acceptable salt thereof.

It is preferred to combine L', A and J, whereby a cyclic or heterocyclic mono-, bi- or
tricyclic ring system is formed by L', A and ]. This ring system may be an aromatic
or a non-aromatic ring system fused with the central heteroaryl C; ring of formula (1).
E.g. the fused ring systems may form a C, — C;, heteroaryl ring, in particular a C,, C,,
or C;, heteroaryl ring, e.g. benzothiazole, benzooxazole, chinoxaline, indole, chi-

noline, purin, isochinoline.

For convenience, certain terms employed in the specification, examples, and ap-
pended claims are collected here. The term “agonist” of an enzyme refers to a com-
pound that binds to the enzyme and stimulates the action of the naturally occurring

enzyme, or a compound which mimics the activity of the naturally occurring en-
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zyme. The term “antagohist” of an enzyme refers to a compound that binds to the
enzyme and inhibits the action of the naturally occurring enzyme. The term “ana-
log” of a compound refers to a compound having a some structural similarity to a
particular compound and having essentially the same type of biological activity as

the compound.

The term “derivative” of a compound refers to another compound which can be
derived, e.g., by chemical synthesis, from the original compound. Thus a derivative

of a compound has certain structural similarities with the original compound.

“Disease associated with an abnormal activity or level of a kinase” refers to diseases
in which an abnormal activity or protein level of a kinase is present in certain cells,
and in which the abnormal activity or protein level of the kinase is at least partly

responsible for the disease.

A “disease associated with a kinase” refers to a disease that can be treated with a

kinase inhibitor, such as the compounds disclosed herein.
A “kinase” refers to an enzyme having a protein kinase activity.

“Kinase activity” refers to the activity of an enzyme to phosphorylate a substrate,
particularly a protein, whereby a phosphate is covalently coupled to one or more

substrate amino acids, particularly threonine, tyrosine or serine.

A “kinase inhibitor” is a compound which inhibits at least part of the activity of a
kinase in a cell. The inhibition can be at least about 20%, preferably at least about
40%, even more preferably at least about 50%, 70%, 80%, 90%, 95%, and most
preferably at least about 98% of the activity of the kinase.
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A "patient" or "subject" to be treated by the subject method can mean either a hu-

man or non-human animal.

“Treating” a disease refers to preventing, curing or improving at least one symptom

of a disease.
The following definitions pertain to the chemical structure of compounds:
The term "heteroatom" as used herein means an atom of nitrogen, oxygen, or sulfur.

The term ‘“alkyl" refers to the radicals of saturated aliphatic groups, including

straight-chain alkyl groups and branched-chain alkyl groups.

The term “cycloalkyl” (alicyclic) refers to radicals of cycloalkyl compounds, exam-

ples being cyclopropyl, cyclobutyl, cyclopentyl, cyclohexyl, etc.

The term "aralkyl", as used herein, refers to an alkyl group substituted with an ary!

group (e.g., an aromatic or heteroaromatic group).

The terms "alkenyl" and "alkynyl" refer to unsaturated aliphatic groups that contain

at least one double or triple bond respectively.

Unless the number of carbons is otherwise specified, "lower alkyl" as used herein
means an alkyl group but having from one to six carbons, preferably from one to
four carbon atoms in its backbone structure. Likewise, "lower alkenyl" and "lower

alkyny!" have similar chain lengths. Preferred alkyl groups are lower alkyls.

The term "aryl" as used herein means an aromatic group of 6 to 14 carbon atoms in
the ring(s), for example, phenyl and naphthyl. As indicated, the term “aryl” includes

polycyclic ring systems having two or more rings in which two or more carbons are
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common to two adjoining rings (the rings are "fused rings") wherein at least one of

the rings is aromatic.

The term ”heteroaryl”‘as used herein means an aromatic group which contains at
least one heteroatom in at least one ring. Typical examples include 5-, 6- and 7-
membered single-ring aromatic groups that may include from one to four heteroa-
toms. Examples include pyrrole, furan, thiophene, imidazole, oxazole, thiazole, tri-
azole, tetrazole, pyrazole, pyridine, pyrazine, pyridazine and pyrimidine, and the
like. These aryl groups may also be referred to as "aryl heterocycles" or "heteroaro-

matics."

The terms ortho, meta and para apply to 1,2-, 1,3- and 1,4-disubstituted benzenes
or other ring systems, respectively. For example, the names 1,2-dimethylbenzene

and ortho-dimethylbenzene are synonymous.

The terms “alkoxyl” or “alkoxy” as used herein refer to moiety in which an alkyl
group is bonded to an oxygen atom, which is in turn bonded to the rest of the mole-

cule. Examples are methoxy, ethoxy, propyloxy, tert-butoxy, etc.

As used herein, the term "nitro" means —~NO,; the term "halogen" designates -F, -Cl, -
Br or -I; the term "sulfhydryl" means -SH; the term "hydroxyl" means -OH; and the

term "sulfonyl" means ~SO,-.

The terms triflyl, tosyl, mesyl, and nonaflyl are art-recognized and refer to trifluoro-
methanesulfonyl, p-toluenesulfonyl, methanesulfonyl, and nonafluorobutanesulfonyl
groups, respectively. The terms triflate, tosylate, mesylate, and nonaflate are art-
recognized and refer to trifluoromethanesulfonate ester, p-toluenesulfanate ester,
methanesulfonate ester, and nonafluorobutanesulfonate ester functional groups and

molecules that contain said groups, respectively.
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The abbreviations Me, Et, Ph, Tf, Nf, Ts, Ms represent methyl, ethyl, phenyl,
trifluoromethanesulfonyl,  nonafluorobutanesulfonyl,  p-toluenesulfonyl  and
methanesulfonyl, respectively. A more comprehensive list of the abbreviations util-
ized by organic chemists of ordinary skill in the art appears in the first issue of each
volume of the Journal of Organic Chemistry;(i.e., J. Org. Chem. 2002, 67(1), 24A.
The abbreviations contained in said list, and all abbreviations utilized by organic

chemists of ordinary skill in the art are hereby incorporated by reference.

As used herein, the definition of each expression, e.g. alkyl, m, n, etc., when it oc-
curs more than once in any structure, is intended to be independent of its definition

elsewhere in the same structure.

It will be understood that "substitution" or "substituted with" includes the implicit
proviso that such substitution is in accordance with permitted valence of the substi-
tuted atom and the substituent, and that the substitution results in a stable com-
pound, e.g., which does not spontaneously undergo transformation such as by rear-

rangement, cyclization, elimination, etc.

As used herein, the term "substituted" is contemplated to include all permissible
substituents of organic compounds. In abroad aspect, the permissible substituents
include acyclic and cyclic, branched and unbranched, carbocyclic and heterocyc-
lic, aromatic and nonaromatic substituents of organic compounds. Illustrative sub-
stituents include, for example, those described herein above. The permissible sub-
stituents can be one or more and the same or different for appropriate organic com-
pounds. For purposes of this invention, the heteroatoms such as nitrogen may have
hydrogen substituents and/or any permissible substituents of organic compounds

described herein which satisfy the valences of the heteroatoms.

The phrase "protecting group" as used herein means temporary substituents which

protect a potentially reactive functional group from undesired chemical transforma-
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tions. Examples of such protecting groups include esters of carboxylic acids, silyl
ethers of alcohols, and acetals and ketals of aldehydes and ketones, respectively.
The field of protecting group chemistry has been reviewed (Greene, T.W.; Wuts,
P,G.M. Protective Groups in Organic Synthesis, 3’° ed.; Wiley: New York, 1999).

Certain compounds of the present invention may exist in particular geometric or
stereoisomeric forms. The present invention contemplates all such compounds, in-
cluding cis- and trans-isomers, R- and S-enantiomers, diastereomers, (D)-isomers,
(L)-isomers, the racerrjic mixtures thereof, and other mixtures thereof, as falling
within the scope of the invention. Additional asymmetric carbon atoms may be pre-
sent in a substituent such as an alkyl group. All such isomers, as well as mixtures

thereof, are intended to be included in this invention.

If, for instance, a particular enantiomer of a compound of the present invention is
desired, it may be prepared by asymmetric synthesis, oz by derivatization with a
chiral auxiliary, where the resulting diastereomeric mixture is separated and the
auxiliary group cleaved to provide the pure desired enantiomers. Alternatively,
where the molecule contains a basic functional group, such as amino, or an acidic
functional group, such as carboxyl, diastereomeric salts are formed with an appro-
priate optically-active acid or base, followed by resolution of the diastereomers thus
formed by fractional crystallization or chromatographic means well known in the
art, and subsequent recovery of the pure enantiomers. Compounds may contain a
basic functional group, such as amino or alkylamino, and are, thus, capable of form-

ing pharmaceutically acceptable salts with pharmaceutically acceptable acids.

The term "pharmaceutically acceptable salts" in this respect, refers to the relatively
nontoxic, inorganic and organic acid addition salts of compounds of the present
invention. These salts can be prepared in situ during the final isolation and purifica-
tion of the compounds of the invention, or by separately reacting a purified com-

pound of the invention in its free base form with a suitable organic or inorganic
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acid, and isolating the salt thus formed. Representative salts include the hydrobro-
mide, hydrochloride, trifluoroacetic acid, propionic acid and butyric acid, aliphatic
hydroxy acids such as lactic acid, citric acid, tartaric acid or malic acid, dicarboxylic
acids such as maleic acid or succinic acid, aromatic carboxylic acids such as benzoic
acid, p-chlorobenzoic acid, diphenylacetic acid or triphenylacetic acid, aromatic hy-
droxy acids such as o-hydroxybenzoic acid, p-hydroxybenzoic acid, 1-
hydroxynaphthalene-2-carboxylic acid or 3-hydroxynaphthalene-2-carboxylic acid,
and sulfonic acids such as methanesulfonic acid or benzenesulfonic acid. Further-
more, pharmaceutically acceptable salts are sulfate, bisulfate, phosphate, nitrate,
acetate, valerate, oleate, palmitate, stearate, laurate, benzoate, lactate, phosphate,
tosylate, citrate, maleate, fumarate, succinate, tartrate, napthylate, mesylate, gluco-
heptonate, lactobionate, and laurylsulphonate salts and the like. (See, for example,
Berge et al. (1977) "Pharmaceutical Salts", ]. Pharm. Sci. 66:1-19). Pharmaceutically
acceptable salts of the subject compounds include the conventional nontoxic salts
or quaternary ammonium salts of the compounds, e.g., from non-toxic organic or
inorganic acids. For example, such conventional nontoxic salts include those de-
rived from inorganic acids, such as hydrochloric, hydrobromic, sulfuric, sulfamic,
phosphoric, nitric, and the like; and the salts prepared from organic acids such as
formic, acetic, propionic, succinic, glycolic, stearic, lactic, malic, tartaric, citric,
ascorbic, palmitic, maleic, hydroxymaleic, phenylacetic, glutamic, benzoic, sali-
cyclic, sulfanilic, 2-acetoxybenzoic, fumaric, toluenesulfonic, methanesulfonic, eth-
ane disulfonic, oxalic, isothionic, and the like. These salts may be prepared from

compounds of formula I by known salt-forming procedures.

In other cases, the compounds of the present invention may contain one or more
acidic functional groups and, thus, are capable of forming pharmaceutically accept-
able salts with pharmaceutically acceptable bases. These salts can be prepared in
situ during the final isolation and purification of the compounds, or by separately
reacting the purified compound in its free acid form with a suitable base, such as the

hydroxide, carbonate or bicarbonate of a pharmaceutically acceptable metal cation,
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with ammonia, or with a pharmaceutically- acceptable organic primary, secondary
or tertiary amine. Representative alkali or alkaline earth salts include the lithium,
sodium, potassium, calcihum, magnesium, and aluminum salts and the like, Repre-
sentative organic amines useful for the formation of base addition salts include
ethylamine, diethylamine, ethylenediamine, ~ethanolamine, diethanolamine,

piperazine and the like. (see, for example, Berge et al., supra).

Contemplated equivalents of the compounds described above include compounds
which otherwise correspond thereto, and which have the same general properties
thereof (e.g., functioning as kinase inhibitors), wherein one or more simple varia-
tions of substituents are made which do not adversely affect the efficacy of the com-
pound in binding to a soluble or membrane residing kinase. In general, the com-
pounds of the present invention may be prepared by the methods illustrated in the
general reaction schemes as, for example, described below, or by modifications
thereof, using readily available starting materials, reagents and conventional synthe-
sis procedures. In these reactions, it is also possible to make use of variants which

are in themselves known, but are not mentioned here.

In a preferred embodiment compounds of the present invention have a structure
according to formula (I), wherein A and G are independently from each other a

mono-, bi- or polycyclic ring system.

In a further preferred embodiment compounds of the present invention have a struc-
ture according to formula (I) wherein A and G répresent independently from each
other a mono- or bicyclic or polycyclic aryl or heteroaryl ring system, e.g. C,-C,,

alkaryl, C,-C,, alkheteroaryl or C¢-C, aryl.

In a further preferred embodiment compounds of the present invention have a struc-

ture according to formula (I), wherein A and G are independently from each other
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an aromatic ring system selected from a group consisting of: benzene, pyridine, fu-
rane, pyrrole, thiophene, pyrazole, imidazole, thiazole, oxazole, pyridazine,
pyrimidine, pyrazine, naphthaline, chinoline, isochinoline, indole, purine, benzofu-
rane, phenanthrene, benzooxazole, benzothiophene, benzopyrazole, benzoimida-

zole, benzothiazole, carbaxole, chromen.

A and G further may be selected independently from each other from the following
specific structures including 2,3dihydrobenzofurane, 1H-benzo[d]imidazole, in-
dene, benzold]loxazole-2(3H)-one, dihydro-1,2-naphtaline, benzol1,3]disoxole,
benzo[1,4]oxazine-3-one, 2,3-dihydro-benzol1,4]dioxine, 3,4-dihydro-2H-
benzo[b][1,4]dioxepine.

Particularly preferred are compounds, wherein A represents

whereby B represents NH, C, S or O.

Hereby, still further preferred are compounds according to the invention, whereby A
represents 3H-Benzooxazole-2-one, Benzo(1,3)dioxol-2-one, Benzol(1,3)oxathiol-2-
one, 3H-Benzofuran-2-one, 1,3-Dihydro-benzoimidazole-2-one, 3H-Benzothiazole-
2-one, 1,3-Dihydro-indole-2-one, 3H-Benzothiazole-2-one, 3H-Benzo(b)thiophen-

2-one or Indan-2-one.-

In a still further preferred embodiment compounds of the present invention have a
structure according to formula (I), wherein A and G are independently from each
other Cy4, cycloalkyl, C,4 heterocycloalkyl, C,, (hetero)cycloalkenyl, C,, (het-
ero)bicyloalkyl or Cq, (hetero)bicycloalkenyl.
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In a still further preferred embodiment compounds of the present invention have a
structure according to formula (1), wherein A and G are independently from each
other substituted by one or more substituent(s) selected from the group consisting of:
C,. (heteroalkyl;
C,. haloalkyl;
Cs¢ (hetero)cycloalkyl;
OR%Y
COOH;
-O(CH,),COOH;
-C(ONR;
-C(O)NH-;
-C(O)NH,;
-NHC(O)-;
halogen;
phenyl optionally substituted by halogen;
NO,;
CN;
-N(R3),; wherein
R’ represents H, C, , alkyl, C, cycloalkyl, or phenyl
optionally substituted by halogen;
-(CH,),N(R"}(R*); wherein
R* represents -(CH,),OR" or -(CH,),N(R"),; and
C,., acyl; and
CO,R'; wherein R1 represents H, C,, alkyl, C,, haloalkyl, phenyl,
benzy! optionally substituted by C,; alkyl or C,; haloalkyl

These substituents may be positioned at any ring atom of the cyclic systems chosen
for A and G. Typically, ring systems A and G of the compounds of the present in-
vention are - independently from each other - substituted at 0, 1 or 2 position(s).

Substituents of the ring systems A and G may be identical or non-identical. A and G
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may have more than one substituent in ortho-, meta- or para-position. If there is
more than one substituent for A or G, these substitutents may again be identical or

non-identical at ring system A or G.

In a still further preferred embodiment compounds of the present invention have a
structure according to formula (I), wherein X represents N and Y represents S, O or
NH. It is even more preferred to provide a compound of formula (I), wherein X
represents N and Y represents S. Thereby, the central heteroaryl ring system of a

compound of the present invention according to formula (I) represents a thiazole.

In a further preferred embodiment compounds of the present invention have a struc-
ture according to formula (I), wherein L* represents —NH(CH,),-, -N(R")-, -
NHC(O)NH- (urea linkage) or -~N(CO)R'-. It is particularly preferred to chose a
compound of the invention, wherein L? represents -NH(CH,),-. R and a are chosen
as indicated above (s. also claim 1). Particularly preferred are compounds, wherein

a represents 2 or 3, respectively.

In a still further preferred embodiment compounds of the present invention have a
structure according to Compound of formula (I), wherein

A represents a mono- or bicyclic aryl or heteroaryl ring system, option-
ally substituted;

G represents a poly- or bicyclic (hetero)aryl ring system or imidazole,
pyrrole, thiophene, pyridazine, pyrazine, thiazole, or oxazole, option-
ally substituted;

L? represents ~NH(CH,),-, ~NR'—, -NHC(O)NH- or -NH(CO)R'- ;

L' represents a chemical bond, carbonyl or ~(CH,), -.

The substitutions introduced for A and G for these preferred compounds correspond
to the substitutions outlined above. It is particularly preferred to provide com-
pounds, wherein L' represents a chemical bond and/or 12 represents ~NH(CH,),-

with a representing 1, 2 or 3.
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In a still further preferred embodiment compounds of the present invention have a

structure according to formula (), wherein G is a poly- or bicyclic (hetero)aryl ring

system or a C;-C,, (hetero)cycloalkyl under the provision that L' is a chemical bond.

Particularly preferred according to the invention are compounds of formula (1),
wherein
A represents a bicyclic aryl or heteroaryl ring system, optionally
substituted,
with the provision that L is carbonyl;
A represents a bicyclic aryl or heteroaryl ring system, pyrrole,
furan, thiophene, pyridine, pyridazine, pyrazine, pyrimidine,
pyrazole, thiazole, or oxazole, optionally substituted, or
a non-aromatic C,;, mono- or bicyclic alkyl or heteroalkyl
ring, optionally substituted,
with the provision that L' is «(CH,),-; or
A represents a bicyclic heteroaryl ring system, optionally sub-
stituted with the provision that A cannot be benzothiophene, or
a substituted bicyclic aryl ring system or
pyrrole, pyridazine, pyrazine, pyrimidine, thiazole, pyrazole,
or imidazole, optionally substituted,
with the provision that L' is a chemical bond;
G represents a mono- or bicyclic aryl or heteroaryl ring system, op-
tionally substituted; and
L? represents ~NH(CH,),—, -NR'=, -NHC(O)NH-, or -NH(CO)R'-.
The substitutions introduced for A and G for these preferred compounds correspond
to the substitutions outlined above. Each of alternatives for the ring systems (given
above for A and G), may be substituted or not substituted. Particularly preferred are

those compounds according to the invention, wherein A represents a bicyclic het-
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eroaryl ring system with the provision that A cannot be benzothiophene, or a substi-
tuted bicyclic aryl ring system or pyrrole, pyridazine, pyrazine, pyrimidine, thiazole,
pyrazole, or imidazole, whereby L' is a chemical bond and whereby the A repre-

senting these ring systems may be substituted.

Compounds according to the invention are particularly preferred as kinase inhibi-
tors, particularly as Src family kinase inhibitor. Compounds may inhibit kinase activ-
ity either by competition with ATP or substrate or by binding to an allosteric site in

the kinase.

The present invention provides a method of inhibiting a kinase, particularly a kinase
of the Src kinase family, e.g., comprising contacting a kinase with a compound of
the invention. The activity can be inhibited by at least 20%, preferably at least about
50%, more preferably at least about 60%, 70%, 80%, 90%, 95%, and most prefera-
bly at least about 98%. In one embodiment, the invention provides a method for
inhibiting a kinase in vitro. In a preferred embodiment, the kinase is in vivo or ex
vivo. For example, the invention provides methods for inhibiting a kinase in a cell,
comprising contacting the cell with a compound of the invention, such that the ac-
tivity of the kinase is inhibited. The cell may further be contacted with a composi-
tion stimulating the uptake of the compound into the cell, e,g., liposomes. In one
embodiment, the invention provides a method for inhibiting a kinase in a cell of a
subject, comprising administering to the subject a therapeutically effective amount
of a compound of the present invention, or a formulation comprising a compound
of the present invention, such that the kinase is inhibited in a cell of the subject. The
subject can be one having a disease associated with a kinase, e.g., cancer. Preferred
types of cancer that can be treated according to the invention include prostate can-

cer and breast cancer.

The therapeutic methods of the invention generally comprise administering to a sub-

ject in need thereof, a pharmaceutically effective amount of a compound of the in-
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vention, or a salt, prodrug or composition thereof. The compounds of the invention
can be administered in an amount effective to inhibit the activity of a kinase. The
compounds of this invention may be administered to mammals, preferably humans,
either alone or, preferably, in combination with pharmaceutically acceptable carri-
ers, excipients or diluents, in a pharmaceutical composition, according to standard
pharmaceutical practice. A pharmaceutical composition comprising at least one
compound according to the invention and a pharmaceutically acceptable carrier is

thereby disclosed herewith.

Compounds and pharmaceutically acceptable compositions are employed for the
preparation of a medicament for the treatment of a disease or a disorder or patho-
logical condition associated with an abnormal activity or level of a kinase, in par-
ticular a Src family kinase. A variety of diseases has been associated with abnormal
activity of a kinase, in particular cancer. Compounds according to the invention
may be used for the preparation of a medicament for the treatment of solid tumors,
e.g. lung, kidney, breast, pancreas, skin, eye, stomach, colon, bone, liver, prostate,
ovarian or brain cancer. Furthermore, these compounds may also be used for thera-
peutical purposes for the treatment or the preparation of a medicament for the treat-
ment of non-solid tumor forms, e.g. tumors of the blood forming system. Particularly
relevant are compounds of the present invention for the treatment of various forms
of leukemia and lymphoma, e.g. Hodgkin and Non-Hodgkin lymphoma, particu-

larly for the treatment of childhood cancer.

In another preferred embodiment of the present invention compounds according to the
invention are useful for polycystic kidney disease, particularly for the inhibition of a
tyrosine kinase involved in the etiology of polycystic kidney disease. Another disease,
which is treatable with compounds of the invention is collagen-induced arthritis, in

particular with regard to the inhibition of a p38 kinase. In general, compounds of the

~ present invention are administered for the treatment of inflammatory diseases. In par-

ticular, compounds according to the invention may act as inhibitor of e.g. p38 mito-

gen-activated protein (MAP) kinase, targeting the treatment of inflammatory diseases.
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The p38 MAP kinase enzyme regulates the production of key proinflammatory cyto-
kines such as tumor necrosis factor-alpha (TNF-alpha), interleukin-1 beta (IL-1 beta)
and interleukin-6 (IL-6). Based on their mechanism of action, inhibitors of p38 MAP
kinase play a role in the treatment of acute and chronic inflammatory diseases, in-

cluding rheumatoid arthritis, osteoarthritis, and Crohn’s disease.

Compounds according to the invention are useful for the inhibition of tyrosine kinases.
Protein tyrosine kinases (PTKs) are enzymes which catalyze the phosphorylation of
tyrosine residues. There are two main classes of PTKs: receptor PTKs and cellular, or
non-receptor, PTKs. Of the 91 protein tyrosine kinases identified thus far, 59 are
receptor tyrosine kinases and 32 are non-receptor tyrosine kinases. These enzymes
are involved in cellular signaling pathways and regulate key cell functions such as
proliferation, differentiation, anti-apoptotic signaling and neurite outgrowth. Un-
regulated activation of these enzymes, through mechanisms such as point mutations
or over-expression, can lead to various forms of cancer as well as benign prolifera-
tive conditions. Indeed, more than 70% of the known oncogenes and proto-
oncogenes involved in cancer code for PTKs. The importance of PTKs in health and
disease is further underscored by the existence of aberrations in PTK signaling oc-
curring in inflammatory diseases and diabetes. Because of their properties as tyro-
sine kinase inhibitors compounds according to the invention are potent modulators
of the tyrosine kinase function and are useful for the treatment of pathological con-

ditions as caused by tyrosine kinase dysfunction.

Since kinases, in particular tyrosine kinases are also involved in the etiology of in-
flammatory or obstructive airways diseases, agents (compounds) of the invention are
consequently useful in the treatment of inflammatory or obstructive airways diseases,
resulting, for example, in reduction of tissue damage, airways inflammation, bronchial
hyperreactivity, remodelling or disease progression. Inflammatory or obstructive air-
ways diseases to which the present invention is applicable include asthma of what-
ever type or genesis including both intrinsic (non-allergic) asthma and extrinsic (aller-

gic) asthma, mild asthma, moderate asthma, severe asthma, bronchitic asthma, exer-
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cise-induced asthma, occupational asthma and asthma induced following bacterial

infection.

Kinase inhibitors (compounds) according to the invention may be used for the treat-
ment of allograft rejection, allergic reactions, immunosuppression (particularly, by
inhibition of kinases (e.g. tyrosine kinases), which are involved in the activation of
cells of the immune system (e.g. B- or T-Lymphocytes) and for the treatment of os-
teoporosis and related bone diseases, including osteolytic bone metastases (target: c-
Src, a member of the Src kinase family). Compounds according to the invention for
the treatment of osteoporosis are based on (i) their potential as Src homology (SH)-2
inhibitors incorporating non-hydrolyzable phosphotyrosine mimics and exhibiting
molecular recognition and bone-targeting properties; and (ii) on their potential as
ATP-based Src kinase inhibitors incorporating bone-targeting moieties. Thereby
compounds according to the invention may differ mechanistically by virtue of

blocking Src-dependent non-catalytic or catalytic activities in osteoclasts.
All of the aforementioned diseases represent “diseases associated with a kinase”.

The compounds can be administered orally or parenterally, including the intrave-
nous, intramuscular, intraperitoneal, subcutaneous, rectal and topical routes of ad-

ministration.

Toxicity and therapeutic efficacy of the compounds can be determined by standard
pharmaceutical procedures in cell cultures or experimental animals, e.g., for deter-
mining the LDy, (the dose lethal to 50% of the population) and the EDj, (the dose
therapeutically effective in 50% of the population). The dose ratio between toxic
and therapeutic effects is the therapeutic index and it can be expressed as the ratio
LD;¢/ED5,. Compounds which exhibit large therapeutic indices are preferred. While

compounds that exhibit toxic side effects may be used, care should be taken to de-
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sign a delivery system that targets such reagents to the site of affected tissue in order

to minimize potential damage to normal cells and, thereby, reduce side effects.

Data obtained from cell culture assays and animal studies can be used in formulat-
ing a range of dosage for use in humans. The dosage of such compounds lies pref-
erably within a range of circulating concentrations that include the EDs, with little
or no toxicity. The dosage may vary within this range depending upon the dosage
form employed and the route of administration utilized. For any compound used in
the method of the invention, the therapeutically effective dose can be estimated ini-
tially from cell culture assays. A dose may be formulated in animal models to
achieve a circulating plasma concentration range that includes the IC;, (i.e., the
concentration of the test compound which achieves a half- maximal inhibition of
activity) as determined in cell culture. Such information can be used to more accu-
rately determine useful doses in humans. The compounds of the invention have an
ICyq less than 10 uM as determined by the biochemical or cellular assay described
herein. Some compounds of the invention are effective at concentrations of 10 nM,
100 nM, or 1 pM. Based on these numbers, it is possible to derive an appropriate
dosage for administration to subjects. Formation of prodrugs is well known in the art
in order to enhance the properties of the parent compound, Such properties include
solubility, absorption, biostability and release time (see "Pharmaceutical Dosage
Form and Drug Delivery Systems" (Sixth Edition), edited by Ansel et al., publ. by
Williams & Wilkins, pgs. 27-29, (1995)). Commonly used prodrugs of the disclosed

compounds can be designed to take advantage of the major drug biotransformation

- reactions and are also to be considered within the scope of the invention. Major

drug biotransformation reactions include N-dealkylation, O-dealkylation, aliphatic
hydroxylation, aromatic hydroxylation, N-oxidation, S-oxidation, deamination, hy-
drolysis reactions, glucuronidation, sulfation and acetylation (see Goodman and
Gilman's The Pharmacological Basis of Therapeutics (Ninth Edition), editor Molinoff
et al., publ. by McGraw-Hill, pages 11-13, (1996)). The pharmaceutical composi-

tions can be prepared so that they may be administered orally, dermally, parenter-
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ally, nasally, ophthalmically, otically, sublingually, rectally or vaginally. Dermal
administration includes topical application or transdermal administration. Parenteral
administration includes intravenous, intraarticular, intramuscular, intraperitoneal,
and subcutaneous injections, as well as use of infusion techniques. One or more
compounds of the invention may be present in association with one or more non-
toxic pharmaceutically acceptable ingredi‘ents and. optionally, other active anti-
proliferative agents, to form the pharmaceutical composition. These compositions
can be prepared by applying known techniques in the art such as those taught in
Remington's Pharmaceutical Sciences (Fourteenth Edition), Managing Editor, John E.
Hoover, Mack Publishing Co., (1970) or Pharmaceutical Dosage Form and Dug De-
livery Systems (Sixth Edition), edited by Ansel et al., publ. by Williams & Wilkins,
(1995).

As indicated above, pharmaceutical compositions containing a compound of the
invention may be in a form suitable for oral use, for example, as tablets, troches,
lozenges, aqueous or oily suspensions, dispersible powders or granules, emulsions,
hard or soft capsules, or syrups or elixirs. Compositions intended for oral use may be
prepared according to any method known to the art for the manufacture of pharma-
ceutical compositions and such compositions may contain one or more agents se-
lected from the group consisting of sweetening agents, flavoring agents, coloring
agents and preserving agents in order to provide pharmaceutically acceptable
preparations. Tablets contain the active ingredient in admixture with non-toxic
pharmaceutically acceptable excipients which are suitable for the manufacture of
tablets. These excipients may be, for example, inert diluents, such as calcium car-
bonate, sodium carbonate, lactose, calcium phosphate or sodium phosphate; granu-
lating and disintegrating agents, for example, microcrystalline cellulose, sodium
crosscarmellose, corn starch, or alginic acid; binding agents, for example starch,
gelatin, polyvinyl-pyrrolidone or acacia; and lubricating agents, for example, mag-
nesium stearate, stearic acid or talc, The tablets may be uncoated or they may be

coated by known techniques to mask the unpleasant taste of the drug or delay disin-
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tegration and absorption in the gastrointestinal tract and thereby provide a sustained
action over a longer period. For example, a water soluble taste masking material
such as hydroxypropylmethyl-cellulose or hydroxypropylcellulose, or a time delay

material such as ethyl cellulose, cellulose acetate buryrate may be employed.

Formulations for oral use may also be presented as hard gelatin capsules wherein
the active ingredient is mixed with an inert solid diluent, for example, calcium car-
bonate, calcium phosphate or kaolin, oz as soft gelatin capsules wherein the active
ingredient is mixed with water soluble carrier such as polyethyleneglycol or an oil

medium, for example peanut oil, liquid paraffin, or olive oil.

Aqueous suspensions contain the active material in admixture with excipients suit-
able for the manufacture of aqueous suspensions. Such excipients are suspending
agents, for example sodium carboxymethylcellulose, methylcellulose, hydroxypro-
pylmethyl- cellulose, sodium alginate, polyvinyl-pyrrolidone, gum tragacanth and
gum acacia; dispersing or wetting agents may be a naturally occurring phosphatide,
for example lecithin; or condensation products of an alkylene oxide with fatty acids,
for example polyoxyethylene stearate; or condensation products of ethylene oxide
with long chain aliphatic alcohols, for example heptadecaethylene-oxycetanol; or
condensation products of ethylene oxide with partial esters derived from fatty acids
and a hexitol such as polyoxyethylene sorbitol monooleate; or condensation prod-
ucts of ethylene oxide with partial esters derived from fatty acids and hexitol anhy-
drides, for example polyethylene sorbitan monooleate. The aqueous suspensions
may also contain one or more preservatives, for example ethyl or n-propyl p-
hydroxybenzoate, one or more coloring agents, one or more flavoring agents, and

one or more sweetening agents, such as sucrose, saccharin or aspartame.

Oily suspensions may be formulated by suspending the active ingredient in a vege-
table oil, for example arachis oil, olive oil, sesame oil or coconut oil, or in mineral

oil such as liquid paraffin. The oily suspensions may contain a thickening agent, for
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example beeswax, hard paraffin or cetyl alcohol. Sweetening ageﬁts such as those
set forth above, and flavoring agents may be added to provide a palatable oral
preparation. These compositions may be preserved by the addition of an anti-

oxidant such as butylated hydroxyanisol or alpha-tocopherol.

Dispersible powders and granules suitable for preparation of an aqueous suspension
by the addition of water provide the compound of the invention in admixture with a
dispersing or wetting agent, suspending agent and one or more preservatives. Suit-

able dispersing or wetting agents and suspending agents are exemplified by those

“already mentioned above. Additional excipients, for examplée sweetening, flavoring

and coloring agents, may also be present. These compositions may be preserved by

the addition of an anti-oxidant such as ascorbic acid.

Pharmaceutical compositions of the invention may also be in the form of an oil-in-
water emulsions. The oily phase may be a vegetable oil, for example olive oil or
arachis oil, or a mineral oil, for example liquid paraffin or mixtures of these. Suitable
emulsifying agents may be naturally occurring phosphatides, for example soy bean .
lecithin, and esters or partial esters derived from fatty acids and hexitol anhydrides,
for example sorbitan monooleate, and condensation products of the said partial es-
ters with ethylene oxide, for example polyoxyethylene sorbitan monooleate. The
emulsions may also contain sweetening, flavouring agents, preservatives and anti-

oxidants.

Syrups and elixirs may be formulated with sweetening agents, for example glycerol,
propylene glycol, sorbitol or sucrose. Such formulations may also contain a demul-

cent, a preservative, flavoring and coloring agents and antioxidant,

Pharmaceutical compositions may be in the form of a sterile injectable aqueous so-
lutions. Among the acceptable vehicles and solvents that may be employed are wa-

ter, Ringer's solution and isotonic sodium chloride solution.



10

15

20

25

30

WO 2005/068458 PCT/EP2005/000335

25

Sterile injectable preparation may also be a sterile injectable oil-in-water microe-
mulsion where the compound of the invention is dissolved in the oily phase. For
example, the active ingredient may be first dissolved in a mixture of soybean oil and
lecithin. The oil solution is then introduced into a water and glycerol mixture and

processed to form a microemulation.

The injectable solutions or microemulsions may be introduced into a patient's blood
stream by local bolus injection. Alternatively, it may be advantageous to administer
the solution or microemulsion in such a way as to maintain a constant circulating
concentration of the active compound. In order to maintain such a constant concen-
tration, a continuous intravenous delivery device may be utilized. An example of

such a device is the Deltec CADD-PLUS®® model 5400 intravenous pump.

The pharmaceutical compositions may be in the form of a sterile injectable aqueous
or oleagenous suspension for intramuscular and subcutaneous administration. This
suspension may be formulated according to the known art using those suitable dis-
persing or wetting agents and suspending agents which have been mentioned
above. The sterile injectable preparation may also be a sterile injectable solution or
suspension in a nontoxic parenterally acceptable diluent or solvent, for example as
a solution in 1,3-butane diol. In addition, sterile, fixed oils are conventionally em-
ployed as a solvent or suspending medium. For this purpose any bland fixed oil may
be employed including synthetic mono- or diglycerides. In addition, fatty acids such

as oleic acid find use in the preparation of injectables.

Compounds of the invention may also be administered in the form of a suppository
for rectal administration of the drug. These compositions can be prepared by mixing
the drug with a suitable non-irritating excipient which is solid at ordinary tempera-
tures but liquid at the rectal temperature and will therefore melt in the rectum to

release the drug. Such materials include cocoa butter, glycerinated gelatin, hydro-
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genated vegétable oils, mixtures of polyethylene glycols of various molecular

weights and fatty acid esters of polyethylene glycol.

For topical use, creams, ointments, jellies, solutions or suspensions, etc., containing
the compound of the invention can be employed. For purposes of this application,

topical application shall include mouth washes and gargles.

The compounds for the present invention can be administered in intranasal form via
topical use of suitable intranasal vehicles and delivery devices, or via transdermal
routes, using those forms of transdermal skin patches well known to those of ordi-
nary skill in the art. To be administered in the form of a transdermal delivery system,
the dosage administration will preferably be continuous rather than intermittent

throughout the dosage regimen.

The compounds of the invention may also be co-administered with other well
known therapeutic agents that are selected for their particular usefulness against the
condition that is being treated. The compounds may be administered simultaneously
or sequentially. For example, the active compounds may be useful in combination
with known anti-cancer and cytotoxic agents. Similarly, the active compounds may
be useful in combination with agents that are-effective in the treatment and preven-
tion of osteoporosis, inflammation, neurofibromatosis, restenosis, and viral infec-
tions. The active compounds may also be useful in combination with inhibitors of
other components of signaling pathways of cell surface growth factor receptors.
Drugs that can be co-administered to a subject being treated with a compound of
the invention include antineoplastic agents selected from vinca alkaloids, epipodo-
phyllotoxins, anthracycline antibiotics, actinomycin D, plicamycin, puromycin,
gramicidin D, taxol, colchicine, cytochalasin B, emetine, maytansine, or amsacrine.
Methods for the safe and effective administration of most of these chemotherapeutic
agents are known to those skilled in the art. In addition, their administration is de-

sctibed in the standard literature, For example, the administration of many of the
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chemotherapeutic agents is described in the "Physicians' Desk Reference" (PDR),
1996 edition (Medical Economics Company, Montvale, N.]. 07645-1742, USA).

Radiation therapy, including x-rays or gamma rays which are delivered from either
an externally applied beam or by implantation of tiny radioactive sources, may also
be used in combination with a compound of the invention to treat a disease, e.g.,

cancer.

When a composition according to this invention is administered into a human sub-
ject, the daily dosage will normally be determined by the prescribi‘n'g physician with
the dosage generally varying according to the age, weight, and response of the indi-

vidual patient, as well as the severity of the patient's symptoms.

In one embodiment, a compound of the invention, materials and/or reagents re-
qui.red for administering the compounds of the invention may be assembled together
in a kit. When the components of the kit are provided in one or more liquid solu-
tions, the liquid. solution preferably is an aqueous solution, with a sterile aqueous

solution being particularly preferred.

The kit may further comprise one or more other drugs, e.g., a chemo- or radiothera-
peutic agent, These normally will be a separate formulation, but may be formulated
into a single pharmaceutically acceptable composition. The container means may
itself be geared for administration, such as an inhalant, syringe, pipette, eye dropper,
or other such like apparatus, from which the formulation may be applied to an in-
fected area of the body, such as the lungs, or injected into an animal, or even ap-
plied to and mixed with the other components of the kit. The compositions of these
kits also may be provided in dried or lyophilized forms. When reagents or compo-
nents are provided as a dried form, reconstitution generally is by the addition of a
suitable solvent. It is envisioned that the solvent also may be provided in another

container means. The kits of the invention may also include an instruction sheet
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defining administration of the agent. Kits may also comprise a compound of the in-
vention, labeled for detecting kinases. The kits of the present invention also will
typically include a means for containing the vials in close confinement for commer-
cial sale such as, e.g., injection or blow-molded plastic containers into which the
desired vials are retained. Irrespective of the number or type of containers, the kits
of the invention also may comprise, or be packaged with a separate instrument for
assisting with the injection/administration or placement of the ultimate complex
composition within the body of an animal. Such an instrument may be an inhalant,
syringe, pipette, forceps, measured spoon, eye dropper or any such medically ap-
proved delivery vehicle. Other instrumentation includes devices that permit the

reading or monitoring of reactions or amounts of compounds or polypeptides.

The compounds of the present invention may be used as component of a method of
treatment of disease associated with a kinase. Hereby, a compound or a composi-
tion of the present invention is administered by a method disclosed above to the
patient (animal or human). Dosage requirements are dependent e.g. upon-the age,

the body weight, gender, the method of administration (e.g. orally or parenteraily)

“and the severity of the disease.
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General Method for the Preparation of Compounds of Thiazoles of Formula |

Thiazoles of Formula 1, wherein A, L', J, 1> and G are as described in any of claims

A
.

A

8" Thy
.
|

1-14 are prepared by the general method described below, according to methods

described below or according to methods commonly employed in the art.

Compounds of Formula | are prepared according to scheme 1, whereby halo ketone
Il, wherein X is Cl, Br, I, or other leaving group commonly émplqyed in the art, is
treated with thioamide VI in a polar solvent, such as an alcoholic solvent, at a tem-
perature between 40 — 120 °C. Preferably, the polar solvent is an alcohol such as
ethanol, 1-propanol, or 2-propanol. Halo ketones IIl are commercially available or
may be prepared using an electrophilic halogen reagent such as bromine, N-
chlorosuccinimide, N-bromosuccinimide, or phenyltrimethylammonium tribromide
using the general methods or as outlined in the specific examples described below
or other methods cormmonly employed in the art. Alternatively, the corresponding
alphahydroxy ketone can be converted into Il using standard conditions employed
in the art to convert an alcohol functionality into a halogen or other leaving group
commonly employed in the art. Ketones Iil are commercially available or are pre-
pared according to methods commonly employed in the art. Thioamide VI can be
prepared from nitrile V upon treatment with hydrogen sulphide. Alternatively, VI
can be prepared from amide IV upon treatment with Lawessons reagent or P,Si.
Nitriles V are commercially available or can be prepared according the methods
commonly employed in the art. Amides are commercially available or they can be
prepared by methods commonly employed in the art to prepare amide functionality
from carboxylic acid functionality, whereby the requisite carboxylic acid is com-

mercially available or can be prepared by methods commonly employed in the art.



WO 2005/068458 PCT/EP2005/000335

30

Scheme 1

&
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i
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Compounds of Formula I, when L' is N, are prepared according to Scheme .

Scheme 2
G*ﬁﬁz + o acd
“ HHSCN
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. Ax%ﬁ\,}c [
J
i ‘

G

Amines VIl are treated with ammonium thiocyanates or with alkali metal thiocy-

anates in the presence of acid in an inert organic solvent, such as bromobenzene,
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chlorobenzene, xylene, toluene, THF, or dioxane at a temperature between 60 —
250 °C. Alternatively, the required thioureas can be prepared from the amine VI
upon treatment with an isothiocyanate bearing a suitable protecting group like ben-
zoyl or Fmoc or other protecting group commonly employed in the art followed by
deprotection using the general methods described below or other methods com-

monly employed in the art.

The present invention is further illustrated by the following examples which should
not be construed as limiting in any way. The contents of all cited references (includ-
ing literature references, issued patents, published patent applications as cited

throughout this application) are hereby expressly incorporated by reference.

Examples

All reagents are commercially available unless otherwise specified. Reagents were

used as received unless otherwise specified. Proton NMR data is reported downfield

from TMS; coupling constants are in hertz. NMR data are in agreement with the

structure of all prepared compounds.

1. Procedure for the preparation of Thioureas:

1.1 Method A:

Preparation of Pyrimidin-2-yl-thiourea:
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To a stirred solution of 2-aminopyrimidine .(0.285 g, 3.0 mmol) in toluene (10.0 ml)
was added Fmoc-NCS (0.90 g, 3.2 mmol) and the reaction was heated to reflux for
four hours. The reaction was cooled to room temperature and the product filtered
off as a beige solid (1.027 g, 92%) LCMS 377 [M+HI* ,, (300 MHz) (DMSO d,)
430(1 H,t)=89),444(2H,d ) =8.0),727-745G5H,m), 777 2 H,d, | =
8.7),7912H,d, ]=84),8722H,d,)]=5.8),11.82 (1 H, s), 12.70 (1 H, s).

Step 2:
S N~ I
PIEN
N™ 'N° N

To a stirred solution of NFmoc protected thiourea (0.50 g, 1.3 mmol) in DCM (10.0
ml) was added piperidine (2.0 ml) and the reaction stirred. After three hours the
product was isolated by filtration and washed with DCM to give a white solid (0.164
g, 82%), LCMS 154 [M]*.

1.2  Method B:

(a) Preparation of [2-(1H-Indol-3-vD-ethvl]-thiourea:

S

N~

N

Tryptamine hydrochloride (1.00 g, 5.08 mmol) and potassium thiocyanate (0.741 g,
7.63 mmol) were added to dioxane (20 ml). The suspension was heated to reflux for
48 hours under an atmosphere of argon. The reaction was cooled to room tempera- |
ture and was filtered over a plug of silica and washed with ethyl acetate. The filtrate

was concentrated under reduced pressure to give the product as a beige solid (1.09
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g 4.95 mmol, 97%). ,, (300 MHz) (DMSO d¢) 2.89 2 H, t, ] = 7), 3.66 (2 H, s, br),
6.94-7.00 2 H, m), 7.07 (1 H, dt, ] =8,)=1.3), 7.16 (1 H, s), 7.34 (1 H, d, } = 8.0),
7.60 (2 H, m), 10.81 (1 H, s).

(b) Preparation of (1H-Benzoimi [-2-v])-thiourea:
e
N
N =s
N

TH-Benzoimidazol-2-ylamine (1.00 g, 7.51 mmol) was dissolved in dioxane (15 ml),

Potassium thiocyanate (1.08 g, 11.1 mmol) was added and HCI (4 M in dioxane, 3.0

ml, 12 mmol). The mixture was heated to reflux for 48 hours, cooled to room tem-

perature and filtered over a plug of silica and washed with ethanol. The filtrate was .
concentrated under reduced pressure to give the product as a brown solid (1.4 g,

7.3 mmol, 97%). y (300 MHz) (DMSO d¢) 7.17-7.23 2 H, m), 7.33-7.39 2 H, m),

8.44 (2 H, s).

(c) Preparation of Furan-2-ylmethyl-thiourea:

C-Furan-2-yl-methylamine (1.00 g, 10.3 mmol) was dissolved in dioxane (15 ml).
Potassium thiocyanate (1.50 g, 15.4 mmol) was added and HCI (4 M in dioxane, 2.6
ml, 10 mmol). The mixture was heated to reflux for 48 hours, cooled to room tem-
perature and filtered over a plug of silica and washed with ethyl acetate. The filtrate
was concentrated under reduced pressure to give the product as a brown solid (1.74
g, 10.0 mmol, 98%). 4 (300 MHz) (DMSO d,) 4.60-4.65 (2 H, m), 6.28-6.29 (1 H,
m), 6.39-6.41 (1 H, m), 7.08 (1 H, s, br), 7.59-7.60 (m, 1 H), 7.92 (1 H, s, br).
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Piperidine (1.00 g, 11.7 mmol) was dissolved in dioxane (15 ml). Potassium thiocy-
anate (1.71 g, 17.6 mmol) was added and HCI (4 M in dioxane, 2.9 ml, 12 mmol).
The mixture was heated to reflux for 48 hours, cooled to room temperature and fil-
tered over a plug of silica and washed with ethyl acetate. The filtrate was concen-
trated under reduced pressure to give the product as a pale brown solid (0.238 g,
1.65 mmol, 14%). ,, (300 MHz) (DMSO d) 1.41- 1.66 (6 H, m), 3.69- 3.71 (4 H,
m), 7.23 (2 H, s).

2.  Preparation of further Thioureas

2.1 Preparation of (9-Ethyl-9H-carbazol-3-yl)thiourea

NH,

H
ook
J
9-Ethyl-9H-carbazol-3-ylamine (1.00 g, 4.76 mmol) was dissolved in dioxane
(15ml). Potassium thiocyanate (0.693 g, 7.13 mmol) and HCI (1.2 ml, 4.8 mmol; 4
M in dioxane) were added. The mixture was heated under reflux for 48 h, cooled to
RT (room temperature) and filtered over silica gel. The residue was washed with

ethyl acetate. The filtrate was concentrated under vacuum and purified by flash

chromatography.

Yield: 0.34 g (27%) (brown solid)
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"H-NMR (300 MHz, DMSO-dy): = 1.31 (t, ] = 6.9Hz; 3H), 4.44 (g, ] = 6.9Hz; 2H),
7.18 (t, ) = 7.8Hz; 1H), 7.33 (dd, } = 9, 1.2Hz; TH), 7.45 (t, ] = 7.8 Hz; 1H), 7.58 (m;
2H), 8.04 (d, ] = 1.2Hz; 1H), 8.14 (d, ] = 7.8Hz 1H), 9.62 (5; 1H)

2.2 Preparation of Naphthalen-1-yImethyl-thiourea

In a 55 ml-vial of a MiniBlock XT (Mettler Toledo), with reflux condenser, magnetic
stirrer bar and inert gas equipment 1-naphthalenemethylamine (0.500 g; 3.18 mmol)
was dissolved in 15 ml of 1,4-dioxan. After addition of a 4.0 M solution of hydrogen
chloride in 1,4-dioxan (0.80 ml) and potassium thiocyanate (0.464 g; 4.77 mmol) |
the mixture was refluxed 48 h under argon. The precipitated potassium chloride was
filtered off and the solution was evaporated in vacuum. The residue was purified by
flash chromatography over silica gel (50/50 petrol ether (b.p. 40-60°C)/ethy’| acetate)
to give 0.3224 g (47%) of a light brown solid.

'H-NMR (300 MHz, DMSO-d,): = 5.05 (d, ] = 4.2Hz; 2H), 7.47 (broad; 2H), 7.49
(m; TH), 7.57 (m; 2H), 7.87 (m; TH), 7.95 (m; 2H), 8.09 (m; TH)

MS (APCI) m/z 217 [M+H]*
2.3 Preparation of [2-(6-Fluoro-1H-indol-3-yl)-ethyll-thiourea

iy
!

In a 55 ml-vial of a MiniBlock XT (Mettler Toledo), with reflux condenser, magnetic

stirrer bar and inert gas equipment 6-fluorotryptamine hydrochloride (0.5 g 2.329
mmol) was dissolved in 15 ml of 1,4-dioxan. After addition of potassium thiocy-
anate (0.34 g; 3.494 mmol) the mixture was refluxed 48 h under argon. The precipi-

tated potassium chloride was filtered off and the solution was evaporated in vac-
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uum. The residue was purified by filtration over silica gel (100 ethyl acetate) to give

0.591 g (quantitative) of a light ocher solid.

2.4 Preparation of [2-(5-Hydroxy-1H-indol-3-yl)-ethyl]-thiourea
HO

i NH,
Q]/\/N\g/
N
H

In a 55 ml-vial of é MiniBlock XT (Mettler Toledo), with reflux condenser, magnetic
stirrer bar and inert gas equipment serotonin hydrochloride (0.5 g; 2.351 mmol) was
dissolved in 15 ml of 1,4-dioxan. After addition of potassium thiocyanate (0.343 g;
3.526 mmol) the mixture was refluxed 48 h under argon. The precipitated potassium
chloride was filtered off and the solution was evaporated in vacuum. The residue
was purified by filtration over silica gel (100 ethyl acetate) to give 0.7353 g (quanti-

tative) of an olive-green solid.

2.5 Preparation of [2-(5-Methoxy-1H-indol-3-yl)-ethyl]-thiourea

a(®]

In a 55 ml-vial of a MiniBlock XT (Mettler Toledo), with reflux condenser, magnetic
stirrer bar and inert gas equipment O-methylserotonin hydrochloride (0.5 g; 2.205
mmol) was dissolved in 15 ml of 1,4-dioxan. After addition of potassium thiocy-
anate (0.322 g; 3.308 mmol) the mixture was refluxed 48 h under argon. The pre-
cipitated potassium chloride was filtered off and the solution was evaporated in
vacuum. The residue was purified by filtration over silica gel (100 ethyl acetate) to

give 0.7184 g (quantitative) of an ocher-brown solid.
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2.6 Preparation of [2-(5-Chloro-1H-indol-3-yl)-ethyl|-thiourea
Cl

N
1

S

NH,

N
H

In a 55 ml-vial of a MiniBlock XT (Mettler Toledo), with reflux condenser, magnetic
stirrer bar and inert gas equipment 5-chlorotryptamine hydrochloride (0.5 g; 2.163
mmol) was dissolved in 15 ml of 1,4-dioxan. After addition of potassium thiocy-
anate (0.315 g; 3.245 mmol) the mixture was refluxed 48 h under argon. The pre-
cipitated potassium chloride was filtered off and the solution was evaporated in
vacuum. The residue was purified by filtration over silica gel (100 ethyl acetate) to

give 0.7266 g (quantitative) of a reddish-brown solid.

2.7  Preparation of [2-(5-Methyl-1H-indol-3-y})-ethyll-thiourea

In a 55 ml-vial of a MiniBlock XT (Mettler Toledo), with reflux condenser, magnetic
stirrer bar and inert gas equipment 5-methyltryptamine hydrochloride (0.5 g; 2.373
mmol) was dissolved in 15 ml of 1,4-dioxan. After addition of potassium thiocy—
anate (0.346 g; 3.559 mmol) the mixture was refluxed 48 h under argon. The pre-
cipitated potassium chloride was filtered off and the solution was evaporated in
vacuum. The residue was purified by filtration over silica gel (100 ethyl acetate) to

give 0.6856 g (quantitative) of a light brown solid.

2.8 Preparation of [2-(6-Methoxy-1-indol-3-yl)-ethyl]-thiourea

\
o) H
N NH,
\Q\IT\/ 1]/
H

In a 55 ml-vial of a MiniBlock XT (Mettler Toledo), with reflux condenser, magnetic

stirrer bar and inert gas equipment 7-methoxytryptamine (0.25 g; 1.314 mmol) was
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dissolved in 15 ml of 1,4-dioxan. After addition of a 4.0 M solution of hydrogen
chloride in 1,4-dioxan (0.33 ml) and potassium thiocyanate (0.192 g; 1.971 mmol)
the mixture was refluxed 48 h under argon. The precipitated potassium chloride was
filtered off and the solution was evaporated in vacuum. The residue was purified by
filtration over silica gel (100 ethyl acetate) to give 0.2308 g (quantitative) of a rust-

brown solid.

2.9 Preparation of 3-(2-Thioureido-ethyl)-1H-indole-2-carboxylic acid

§ NH,
QI\/N\'S]/
N

H COOH
In a 55 ml-vial of a MiniBlock XT (Mettler Toledo), with reflux condenser, magnetic
stirrer bar and inert gas equipment 3-(2-aminoethyl)-1H-indole-2-carboxylic acid
(0.5 g; 2.448 mmol) was dissolved in 15 ml of 1,4-dioxan. After addition of a 4.0 M
solution of hydrogen chloride in 1,4-dioxan (0.61 ml) and potassium thioc\yanate
(0.357 g; 3.672 mmol) the mixture was refluxed 48 h under argon. The precipitated
potassium chloride was filtered off and the solution was evaporated in vacuum. The
residue was purified by filtration over silica gel (100 ethanol) to give 0.7458 g

(quantitative) of a brown solid.

2.10 Preparation of [2-(7-Methyl-1H-indol-3-yl)-ethyl]-thiourea

N

In a 55 ml-vial of a MiniBlock XT (Mettler Toledo), with reflux condenser, magnetic

stirrer bar and inert gas equipment 7-methyltryptamine (0.5 g; 2.869 mmol) was dis-
solved in 15 ml of 1,4-dioxan. After addition of a 4.0 M solution of hydrogen chlo-
ride in 1,4-dioxan (0.72 ml) and potassium thiocyanate (0.418 g; 4.304 mmol) the
mixture was refluxed 48 h under argon. The precipitated potassium chloride was

filtered off and the solution was evaporated in vacuum. The residue was purified by
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filtration over silica gel (100 ethyl acetate) to give 0.8977 g (quantitative) of a brown

viscous oil.
2.11 Preparation of [(2,3-Dihydro-benzo[1,41dioxin-2-yl)methyl]-thiourea

o
©:Oj/\ﬁ NH,

In a 55 mi-vial of a MiniBlock XT (Mettler Toledo), with reflux condenser, magnetic

stirrer bar and inert gas equipment 2,3-dihydro-1,4-benzodioxin-2-ylmethylamine
(0.500 g; 3.03 mmol) was dissolved in 15 ml of 1,4-dioxan. After addition of a 4.0
M solution of hydrogen chloride in 1,4-dioxan (0.76 ml) and potassium thiocyanate
(0.441 g; 4.54 mmol) the mixture was refluxed 48 h under argon. The precipitated
potassium chloride was filtered off and the solution was evaporated in vacuum. The
residue was purified by flash chromatography over silica gel (50/50 petrol ether (b.p.
40-60°C)/ethyl acetate) to give 0.3188 g (47%) of a light beige solid.

"H-NMR (300 MHz, DMSO-dy): = 3.69 (m; 2H), 3.93 (dd, ] = 11.4, 10.2Hz; TH),
4.30 (m; 2H), 6.80-6.90 (m; 4H), 7.17 (broad; 1H), 7.84 (t, ] = 6.0Hz; 1H)

MS (APCI) m/z 225 [M+H]*

2.12 Preparation of (1H-Benzimidazol-2-ylmethyl)-thiourea
s

NY\NJLNHz
< ;/NH

In a 55 ml-vial of a MiniBlock XT (Mettler Toledo), with reflux condenser, magnetic

stirrer bar and inert gas equipment 2-(aminomethyl)benzimidazole dihydrochloride
hydrate (0.50 g; 2.10 mmol) was dissolved in 15 ml of 1,4-dioxan. After addition of
potassium thiocyanate (0.306 g; 3.15 mmol) the mixture was refluxed 48 h under

argon. The precipitated potassium chloride was filtered off and the solution was e-
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vaporated in vacuum. The residue was purified by flash chromatography over silica

gel (100 ethyl acetate) to give 0.0555 g (13 %) of a brown solid.

"H-NMR (300 MHz, DMSO-d,): =5.10(d, J = 4.2Hz; 2H), 7.49 (dd, ] = 6.0, 3.6Hz;
2H), 7.75 (dd, ] = 6.0, 3.6Hz; 2H), 8.20 (¢, ] = 4.2Hz; 1H)

2.13 Preparation of (2,3-Dihydro-benzofuran-5-ylmethyl)-thiourea

S

Sean.
[e)

In a 55 ml-vial of a MiniBlock XT (Mettler Toledo), with reflux condenser, magnetic
stirrer bar and inert ‘gas equipment 2,3-dihydrobenzol[b]furan-5-ylmethylamine hy-
drochloride (0.50 g; 2.69 mmol) was dissolved in 15 ml of 1,4-dioxan. After addi-
tion of potassium thiocyanate (0.393 g; 4.04 mmol) the mixture was refluxed 48 h
under argon. The precipitated potassium chloride was filtered off and the solution
was evaporated in vacuum. The residue was purified by flash chromatography over
silica gel (60/40 petrol ether (b.p. 40-60°C)/ethyl acetate) to give 0.2828 g (50%) of

an ocher-yellow solid.

"H-NMR (300 MHz, DMSO-d,): =3.14 (t, ] = 8.7Hz, 2H), 4.49 (m; 2H), 6.69 (d, ]
=8.1THz, 1H), 7.00 (d. )} = 8.1Hz; 1H), 7.16 (s; 1H), 7.84 (broad; TH)

MS (APCI) m/z 209 [M+H]*

2.14 Preparation of Benzo[b]thiophen-2-ylmethyl-thiourea

J

H
S

In a 55 ml-vial of a MiniBlock XT (Mettler Toledo), with reflux condenser, magnetic

stirrer bar and inert gas equipment 1-benzothiophen-2-ylmethylamine (0.500 g;

3.06 mmol) was dissolved in 15 ml of 1,4-dioxan. After addition of a 4.0 M solution
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of hydrogen chloride in 1,4-dioxan (0.77 ml) and potassium thiocyanate (0.446 g;
4.59 mmol) the mixture was refluxed 48 h under argon. The precipitated potassium
chloride was filtered off and the solution was evaporated in vacuum. The residue
was purified by flash chromatography over silica gel (50/50 petrol ether (b.p. 40-
60°C)/ethy! acetate) to give 0.0716 g (11%) of a sienna solid.

"H-NMR (300 MHz, DMSO-d,): = 4.89 (m; 2H), 7.26-7.36 (m; 3H), 7.76 (m; 2H),
7.89 (m; TH), 8.12 (broad; TH)

MS (APCI) m/z 223 [M+HT*

2.15 Preparation of (Benzofuran-5-yl)methyl-thiourea

In a 55 ml-vial of a MiniBlock XT (Mettler Toledo), with reflux condenser, magnetic
stirrer bar and inert gas equipment 1-benzofuran-5-ylmethylamine (0.500 g; 3.40
mmol) was dissolved in 15 ml of 1,4-dioxan. After addition of a 4.0 M solution of
hydrogen chloride in 1,4-dioxan (0.85 ml) and potassium thiocyanate (0.495 g; 5.10
mmol) the mixture was refluxed 48 h under argon. The precipitated potassium chlo-
ride was filtered off and the solution was evaporated in vacuum. The residue was
purified by flash chromatography over silica gel (50/50 petrol ether (b.p. 40-
60°C)/ethyl acetate) to give 0.3097 g (44%) of a light brown solid.

"H-NMR (300 MHz, DMSO-d,): = 5.01 (d, ) = 4.2Hz; 2H), 7.50 (m; 2H), 7.75 (m;
2H), 8.12 (t, ) = 4.2Hz, 1H)

MS (APCI) m/z 207 [M+H]*



10

15

20

25

WO 2005/068458 PCT/EP2005/000335

42

2.16 Preparation of Benzothiazol-2-ylmethyl-thiourea

In a 55 ml-vial of a MiniBlock XT (Mettler Toledo), with reflux condenser, magnetic
stirrer bar and inert gas equipment 1,3-benzothiazol-2-ylmethylamine hydrochloride
(0.50 g; 2.49 mmol) was dissolved in 15 ml of 1,4-dioxan. After addition of potas-
sium thiocyanate (0.363 g; 3.74 mmol) the mixture was refluxed 48 h under argon.
The precipitated potassium chloride was filtered off and the solution was evaporated
in vacuum. The residue was purified by flash chromatography over silica gel (60/40
petrol ether (b.p. 40-60°C)/ethy! acetate) to give 0.0742 g (13%) of a brown solid.
"H-NMR (300 MHz, DMSO-dy): = 5.05 (m, 2H), 7.41 (td, ] = 7.2, 1.2Hz; 1H), 7.49
(td, J = 8.1, 1.2Hz; 1H), 7.93 (d, | = 8.1Hz 1H), 8.06 (d, ] = 7.2Hz; 1H), 8.37 (t, ] =
5.1Hz; TH)

MS (APCI) m/z 224 [M+HT*

2.17 Preparation of (1H-Indol-3-ylmethyl)-thiourea
X
| Qj/\ﬁ NH,
N
H

a) -Indole-3-carbaldeh xim

In a 250 ml round bottom flask, with magnetic stirrer bar indole-3-carboxaldehyde
(4.70g; 32.38 mmol) was suspended in 50 ml of ethanol. To the suspension was
added a solution of hydroxylamine hydrochloride (3.56 g; 51.23 mmol) and sodium
carbonate (2.50 g; 23.59 mmol) in 10 ml of water. The reaction was warmed to 50 -
60°C for 30. min. After addition of 50 ml of water ethanol was evaporated under
reduced pressure in a water bath of 50°C. The precipitate was filtered, washed with

water and dried in vacuum to yield 3.67 g (71 %) of a light beige solid.
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"H-NMR (300 MHz, DMSO-dy): = 7.10 (td, ) = 6.9, 1.2Hz; TH), 7.16 (td, ] = 7.5,
1.5Hz; 1H), 7.43 (d, ] = 7.5Hz; 1H), 7.78 (s; TH), 7.85 (d, ] = 6.9Hz; 1H), 8.21 (d, ]
= 1.5Hz; TH), 11.17 (s; TH), 11.57 (s; 1H)

MS (APCI) m/z 161 [M+H]*

b) -Aminomethyli

In a 250 ml round bottom flask with magnetic stirrer bar was prepared a solution of
1.48 g (6.2 mmol) of nickel(ll) chloride hexahydrate in 100 ml of methanol. To the
green solution was added 1H-indole-3-carbaldehyde oxime (0.93 g; 6.2 mmol). So-
dium borohydride (1.52 g; 40 mmol) was added in one portion with stirring. After 5
min fhe black precipitate was filtered off, filtrate concentrated in vacuum to ap-
proximal 1/3 of its original volume and poured into 200 ml of water containing 8 ml
of ammonia solution (ca. 25% ammonia). After extraction with ethyl acetate (1x150
ml and 2x80 ml), drying the extract with anhydrous sodium sulfate and evaporation
of the solvent, the crude amine were obtained as a viscous, slightly yellow oil. Puri-
fication by flash chromatography on 30 g of silica gel (80:20:1 dichloro-
methane:methanol:ammonia solution (ca. 25% ammonia)) yielded 0.4595 g (51 %)

of the title compound as off-white crystals.

"H-NMR (300 MHz, DMSO-dy): = 1.83 (broad; 2H), 3.86 (s; 2H), 6.95 (m; TH),
7.05 (m; TH), 7.19(d, ) = 2.4Hz; 1H), 7.31 (m; 1H), 7.57 (d, } = 7.2Hz; 1H), 10.77
(s; TH)

MS (APCI) m/z 293 [2M+H]*

c)  Fluorenylmethyloxycarbonyl isothiocyanate

In a 50 ml Schlenk flask with magnetic stirrer bar and inert gas equipment fluo-

renylmethyloxycarbonyl chloride (2.60 g; 10 mmol) was dissolved in 10 ml of an-
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hydrous ethyl acetate. This solution was added drop wise to a suspension of dry po-
tassium thiocyanate (1.07 g; 11 mmol) in 10 ml of anhydrous ethyl acetate at 0°C
under an argon atmosphere. The solution was allowed to warm to room temperature
over several hours, and the reaction was monitored by thin-layer chromatography
[silica gel plates; eluant solution, dichloromethane/petroleum ether (Kp. 40-60°C)
(1:3)]. After the reaction with the Fmoc-chloride, the reaction mixture was passed
through a kieselguhr pad to remove residual salts, and the ethyl acetate was re-
moved by rotary evaporation. The crude product was purified via flash chromatog-
raphy [silica gel; eluant solution, linear gradient dichloromethane/petroleum ether
(Kp. 40-60°C) (10:90 40:60)] to give 0.9649 g of the Fmoc isothiocyanate as a light
yellow oil (34% vyield).

The product is immediately engaged in the next reaction step.

d F -(1H-Indol-3-vImethyl)-thiour

In a 25-ml-round bottom flask with magnetic stirrer bar and inert gas equipment 3-
aminomethylindole (0.200 g; 1.37 mmol) was dissolved in 10 ml of dry dichloro-
methane. After addition of a solution of Fmoc-isothiocyanate (0.425 g; 1.51 mmol)
in 5 ml of dry dichloromethane the solution was stirred at room temperature under
an argon atmosphere for 1 h.

The cloudy solution was used for the deprotection.

e) H-Indol-3-vimethyl)-thiour

[n a 25 ml round bottom flask, with magnetic stirrer bar to a solution of Fmoc-(1H-
indol-3-ylmethyl)-thiourea in dichloromethane was added 2 ml of piperidine and
the reaction was stirred 3 h at room temperature. The solution was evaporated in
vacuum. The yellow residue was dissolved in dichloromethane and the title com-
pound was precipitated by addition of diisopropyl ether. After filtration the yellow
rubber-like substance was powdered under liquid nitrogen and dried in vacuum to

yield 0.4582 g of the thiourea.
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"H-NMR (300 MHz, DMSO-d;): = 4.70 (m; 2H), 6.98 (m; 3H), 7.34 (m; 2H), 7.60
(m; 1H), 8.51 (broad; 2H), 10.98 (s; TH)

MS (APCI) m/z 206 [M+HT*

3. Preparation of compound:

S

o
Osy II\Ir,o

o O

(2,4-Dinitro-phenyl)-hydrazine (1.00 g, 5.05 mmol) was dissolved in dioxane (15
ml). Potassium thiocyanate (0.736 g, 7.57 mmol) was added and HCI (4 M in diox-
ane, 1.3 ml, 5.1 mmol). The mixture was heated to reflux for 48 hours, cooled to
room temperature and filtered over a plug of silica and washed with ethyl acetate.
The filtrate was concentrated under reduced pressure to give the product as a red
brown solid (1.26 g, 4.90 mmol, 97%). ,, (300 MHz) (DMSO d¢) 7.09 (1 H, d, ] =
9.3),7.88 (1 H, s, br), 8.10(1 H, s, br), 843 (1H, dd,)=2.7,]=9.3),8.83 (1 H, d, ]
=2.7),9.90 (1H,s),10.18 (1 H,s). |

3.2 Preparation of 2-Bromo-1-(3,4,5-trimethoxy-phenyl)-ethanone:

To a 0 °C cold solution of 1-(3,4,5-trimethoxy-phenyl)-ethanone (3.00 g, 14.3
mmol) in chloroform/diethyl ether (100 ml, 2:1) was slowly added bromine (2.3 g,
14 mmol) in chloroform (15 ml) dropwise. The mixture was warmed to room tem-
perature and stirred for 1 hour. The reaction was poured into water and extracted
with chloroform. The combined organic phases were washed With. saturated Na-

HCO, and brine, dried with Na,SO,, filtered and concentrated under reduced pres-
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sure. Purification by flash column chromatography (eluent 70% heptane:ethyl ace-
tate) gave the required product as a colorless solid (2.95 g, 10.2 mmol, 72%). ,
(300 MHz) (CDCl;) 3.94 (6 H, s), 3.96 3 H, s), 4.42 (2 H, s), 7.26 2 H, 5).

4.  Preparation of (Amino)thiazoles
4.1 Preparation _of _[4-(2,5-Dimethoxy-phenyl)-thiazol-2-yl1-[2-(1H-indol-3-y}-

ethyl]-amine hydrobromide:

S
N,QB}D/O\

A\ © H,Br

N ‘
[2-(1H-Indol-3-yl)-ethyl]-thiourea (79 mg, 0.36 mmol) and 2-bromo-1-(2,5-

dimethoxy-phenyl)-ethanone (93 mg, 0.36 mmol) were dissolved in abs. methanol

(5 ml). The mixture was heated to reflux for two hours under an atmosphere of ar-
gon, cooled to 0 °C and the solid was filtered off as a colorless solid and was
washed with cold methanol (122 mg, 0.265 mmol, 74%). y (300 MHz) (DMSO dy)
307(2H,t)=7.1),3.682H,t)=7.1),3.823H,s),3.86 (3 H,s),6.64 (1 H, dd,
]=2,]=8),6.70(1 H,d,]=2),697 (1H,s),6.98-7.03 (1 H, m), 7.06-7.12 (1 H,
m), 7.24 (1 H,d, ) =2),7.35-7.38 (1 H, m), 7.53 (1 H,d, ] =8), 759 (1 H, d, ] = 8),
10.91 (1 H, s).

4.2 Preparation of [2-(1H-Indol-3-y])-ethyl]-[4-(4-pyrrolidin-1-yl-phenyl)-thiazol-2-

yll-amine hydrobromide:

S
NJQ@
NQ Br

H

N
N

[2-(1H-Indol-3-yl)-ethyl]-thiourea (61 mg, 0.28 mmol) and 2-bromo-1-(4-pyrrolidin-
1-yl-phenyl)-ethanone (75 mg, 0.28 mmol) were dissolved in abs. methanol (5 ml).

The mixture was heated to reflux for two hours under an atmosphere of argon,
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cooled to 0 °C and the solid was filtered off as a green yellow solid and was washed
with cold methanol (118 mg, 0.219 mmol, 79%). , (300 MHz) (DMSO d,) 1.95-
1.99(4H,m),3.082H,t])=7.1),3.253.294H,m),3.722H,t])=7.1),6.60 (1
H,d,]=8.8),6.83 (1H,s),6.99-7.04 (1 H, m), 7.06-7.12 (1 H, m), 7.25 (1 H, d, ] =

5 22),736(1Hd])=8.0),750(1H,dJ=8.4),761(1H,d]=75),10.91 (1 H,
s).

4.3 Preparation of (8H-Indeno[1,2-dlthiazol-2-yl)-[2-(1H-indol-3-yl)-ethyll-amine

hydrobromide:

N _Br

H
10 N
[2-(1H-Indol-3-yl)-ethyl]-thiourea (45 mg, 0.21 mmol) and 2-bromo-indan-1-one (43

mg, 0.21 mmol) were dissolved in abs. methanol (5 ml). The mixture was heated to
reflux for two hours under an atmosphere of argon, cooled to 0 °C and the solid was
filtered off as a colorless solid and was washed with cold methanol (27 mg, 0.065

15 mmol, 32%). , (300 MHz) (DMSO dg) 3.11 2 H,t, ] =7),3.74 2 H, t, ) = 7), 3.80
(2 H, s), 6.99-7.04 (1 H, m), 7.07-7.12 (1 H, m), 7.24-7.29 2 H, m), 7.35-7.40 2 H,
m), 7.55(1 H, d, ] =7.1), 7.61-7.65 (2 H, m), 10.92 (1 H, s).

4.4 Preparation of [2-(1H-Indol-3-yl)-ethyll-(5-methyl-4-phenyl-thiazol-2-yl)-amine
20 hydrobromide:

L
N \N
A\ _Br
N H
[2-(1H-Indol-3-yl)-ethyl]-thiourea (45 mg, 0.21 mmol) and 2-bromo-1-phenyl-

propan-1-one (44 mg, 0.21 mmol) were dissolved in abs. methanol (4 ml). The mix-
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ture was heated to reflux for two hours under an atmosphere of argon and cooled to
room temperature. The solvent was removed under reduced pressure. The residue
was added to ethyl acetate/petrol ether 1:1 and heated to reflux, cooled to 0 °C and
the solid was filtered off as a colorless solid and was washed with ethyl ace-
tate/petrol ether 1:1 (80 mg, 0.19 mmol, 94%). , (300 MHz) (DMSO d) 2.23 (3 H,
s),3.072H,t]=7.1),373Q2H,t]=71),699-7.04 (1 H, m), 7.07-7.12 (1 H,
m), 7.25(1H,d,})=1.8),7.37 (1 H,d,]=8.0), 7.44-7.56 (5H, m), 756 (1 H, d, ] =
7.5),9.79 (1 H, s, br), 10.95 (1 H, s).

4.5 Preparation of 2-[2-(1H-Indol-3-yl)-ethylamino]-thiazole-4-carboxylic acid

hydrobromide:

S
. N/Qh}\n/o

o)

A\ H,Br
N

[2-(1H-Indol-3-yl)-ethyl]-thiourea (39 mg, 0.18 mmol) and bromopyruvic acid (30
mg, 0.18 mmol) were dissolved in abs. methanol (2 ml). The mixture was heated to
reflux for 1.5 hours under an atmosphere of argon and the solvent removed under
reduced pressure. The residue was added to ethyl acetate/petrol ether 1:1 and
heated to reflux, cooled to room temperature and the solid was filtered off as a col-
orless solid and washed with ethyl acetate/petrol ether 1:1 (61 mg, 0.17 mmol,
93%). 4 (300 MHz) (DMSO d) 3.02 2 H, t,J=7.1), 3.68 2 H, t, ] = 7.1), 6.96-7.02
(1 H, m), 7.05-7.10 (1 H, m), 7.22 (1 H,d, ] =2.2), 735 (1 H, d, ] = 8.0), 7.58 (1 H,
d, ] =8.0),7.61 (1 H,s), 10.90 (1 H, s).
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4.6 Preparation of (4-tert-Butyl-thiazol-2-yN)-[2-(1H-indol-3-yl)-ethyll-amine hy-

drobromide:
g
AN H,Br
N

[2-(1H-Indol-3-yl)-ethyl]-thiourea (34 mg, 0.16 mmol) and 1-bromo-3,3-dimethyl-
butan-2-one (28 mg, 0.21 mmol) were dissolved in abs. methanol (2 ml). The mix-
ture was heated to reflux for two hours under an atmosphere of argon and the sol-
vent removed under reduced pressure. The residue was added to ethyl acetate/petrol

ether 1:1 and heated to reflux, cooled to room temperature and the solid was fil--

- tered off as a colorless solid and washed with ethyl acetate/petrol ether 1:1 (49 mg,

0.13 mmol, 83%). , (300 MHz) (DMSO d,) 1.24 (9 H, s),3.06 2 H, t, ] =7.1), 3.67
(2 H, s, br), 6.48 (1 H, s), 6.97-7.02 (1 H, m), 7.05-7.11 (1 H, m), 7.25 (1 H, d, ] =
2.2),736(1H,d, ]=8.0),757(1H,d,J=7.5),10.93 (1 H, s).

4.7 Preparation of 2-Benzo[blthiophen-3-yl-4-(2,5 dimethoxy-phenyl-thiazole:
-~ -
S o o S \ o}
+ br EtOH N
S // NH, reflux S / N
HBr
O O

To a solution of 1-Benzothiophene-3-carbothioamide (1.93 g, 10 mmol) in abs.

ethanol (100 mL) was added 2-bromo-1-(2,5-dimethoxy-phenyl)-ethanone (2.59 g,

10 mmol) and the solution refluxed overnight under an Ar atmosphere. After cooling
in ice water, the solid was filtered, sequentially washed with ethanol and hexane,
and then dried to afford 2.82 g (80 %) of a pale yellow solid: LCMS 354 (M+H)".
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4.8 Preparation of (2-Benzo[1,31dioxol-5-yl-5-methyl-thiazol-4-yl)-phenyl-amine:

A homogenous mixture of 1,3-Benzodioxole-5-carbothioamide (1.81 g, 10 mmol)
and 2-bromo-N-phenylpropionamide (2.28 g, 10 mmol) was melted at 110 °C for
20 h. The melt was suspended in CH,Cl, (65 mL) and free-based with triethylamine
(1.4 mL). The suspension was filtered to remove starting material and the filtrate pu-
rified by silica gel chromatography to give the product as light yellow crystals in 5
% yield (155 mg, 0.50 mmol): LCMS 311 (M+H)*.

4.9 Preparation of 2-(4-Isopropoxy-thiazol-2-yl)-1-methyl-1H-benzoimidazole:

(LA,
DS

A suspension of 1-methyl-1H-benzimidazole-2-carbothioamide (1.91 g, 10 mmol)

and N-(bromoacetyl)-3,5-dichloroaniline (1.42 g, 5 mmol) in isopropanol (30 mL)
was refluxed for 16 h. The solvent was then boiled off and the solid residue sus-
pended in CH,Cl, (30 mL). The crude suspension was free-based with triethylamine
(1.39 ml), and filtered. Purification by silica gel chromato-graphy gave the product
as a clear oil in 25% yield (684 mg, 2.50 mmol): LCMS 274 (M+H)*.

4.10 Preparation of 4-Benzyloxy-2-(2H-chromen-3-yl)-thiazole:

At
O
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2H-Chromene-3-carbothioamide (1.91 g, 10 mmol) was heated in neat benzyl bro-
moacetate (11.45 g, 50 mmol) at 90 °C for 1h. The reaction was diluted with CH,Cl,
(40 mL) and quenched with triethylamine (2.79 mL). This was purified by silica gel
chromatography to give the product as an orange solid in 5 % yield (160.70 mg):
LCMS 322 (M+H)".

4.11 Preparation of 1-Benzo[b]thiophen-2-yl-3-[4-(2,5-dimethoxy-phenyl)-thiazol-
2-yll-urea:

O/

‘ s
HN—( | o s
CI)wos "o AT ¢
S reflux S N

N

Thiourea (76.1 mg, 1.0 mmol) and 2-bromo-1-(2,5-dimethoxy-phenyl)-ethanone
(259.1 mg, 1.0 mmol) were dissolved in abs. CH,Cl, (15 ml). The mixture was
heated to reflux for two hours under an atmosphere of argon, cooled to 0 °C and the
solid was filtered off as a colorless solid and was washed with cold methanol. The
product was suspended in CH,Cl, (10 mL) and free-based with triethylamine (0.15
mL) to give the 4-(2,5-Dimethoxy-phenyl)-thiazol-2-ylamine (165.4 mg, 0.7 mmol,
70%).

4-(2,5-Dimethoxy-phenyl)-thiazol-2-ylamine (118.1 mg, 0.5 mmol) and 1-
benzothiophen-3-yl isocyanate (87.6 mg, 0.5 mmol) were dissolved in abs. CH,Cl,
and refluxed overnight. This was purified by silica gel chromatography to give the
product as an pale yellow solid in 50 % yield (102.9 mg): LCMS 412 (M+H)*.
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4,12 Preparation of 4-(2,5-Dimethoxy-phenyl)-thiazol-2-ylamine; compound with

1-benzofuran-2-yl-ethanone

. S
0] HzN_<\ l 0 S
Co-, " 2o Oty v
o) Cl rf o N
HCl

To a stirred solution of free based 4-(2,5-Dimethoxy-phenyl)-thiazol-2-ylamine
(236.2 mg, 1.0 mmol) in acetonitrile (6.0 ml) was added pyridine (0.15 g, 2.00

mmol) and 1-Benzofuran-2-carbonyl chloride (198.6 mg, 1.1 mmol) and the solu-

- tion was heated to 70°C for 1 hour. After cooling the product was isolated by filtra-

tion as a yellow solid (35 % yield, 82.65 mg, 0.35 mmol): LCMS 237 (M+H)".
5. Preparation of further (Amino)thiazoles

5.1 Preparation of tert-butyl 2-(2-(2-(1H-indol-3-yl)ethylamino)thiazole-4-

carboxamido)ethylcarbamate

In a 25 ml one neck flask with reflux condenser [2-(1H-Indol-3-yl)-ethyl]-thiourea
(1.03 g, 4.70 mmol) and 3-bromo-2-oxo-propionic acid (784 mg, 4.70 mmol) were
suspended in methanol (40 ml). The mixture was refluxed for 2 h under argon at-
mosphere and concentrated under reduced pressure to 1/4 of its volume. Ethyl ace-

tate was added, the solid was filtered and washed with ethyl acetate.
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Obtained yield: 0.913 g (53%), pink solid.

"H-NMR (300 MHz, DMSO-dg): =2.99 (t, ] = 7.5Hz; 2H), 3.59 (t, ] = 7.5Hz; 2H),
4.8 (broad; TH), 6.98 (m; 1H), 7.07 (m; 1H), 7.19 (d, ] = 2.4Hz; 1H), 7.34 (m; 1H),
7.53 (s; TH), 7.58 (d, ] = 7.8Hz; TH), 8.6 (broad; 1H), 10.87 (s; TH)

MS (APCl) m/z 288 [M+H]*

b)

2-[2-(1H-Indol-3-yl)-ethylamino]-thiazole-4-carboxylic acid hydrobromide (83 mg,
0.23 mmol) and (2-amino-ethyl)-carbamic acid tert-butyl ester (43 mg, 0.27 mmol)
were dissolved in absolute tetrahydrofuran (1 ml). 1-(3-Dimethylaminopropyl)-3-
ethylcarbodiimide hydrochloride'(TJ ml, 0.27 mmol, 0.25 M in pyridine/DMSO
1:3) was added and the reaction was stirred for 72 h at RT. The reaction was war-
med to 55° C, stirred for 6 h cooled to RT and conc. The residue was diluted with

ethyl acetate, filtered over a plug of silica and concentrated.

Purification by flash chromatography (eluent: petrol ether/ethyl acetate 1:1 to ethyl

acetate) gave 56 mg of the desired compound (58%) as a yellow oil.

"H-NMR (300 MHz, DMSO-d): = 1.34 (s; 9H), 2.96-3.08 (m; 4H), 3.25 (m; 2H),
3.57 (m; 2H), 6.98 (id, ) = 7.8, 1.2Hz, 1H), 7.06 (td, ] = 6.6, 1.2Hz; 1H), 7.19 (s;
1H), 7.33 (d, ] = 7.8Hz; 1H), 7.54 (d, ) = 7.8Hz; 1H), 7.77 (t, ] = 6.6Hz; 1H), 10.84
(s; TH)
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MS (APCI) m/z 430 [M+HT*

5.2 Preparation of Methyl 2-(2-(2-(1H-indol-3-ylethylamino)thiazole-4-

e
A\

carboxamido)acetate

V.
NH

pe

\

2-[2-(1H-Indol-3-yl)-ethylamino]-thiazole-4-carboxylic acid hydrobromide (75 mg,

N
H

0.20 mmol) was dissolved in dry dimethylformamide (2 ml). Triethylamine (82 mg,
0.81 mmol) and O-(1H-benzotriazol-1-y)-N,N,N’,N’-tetramethyluronium tetra-
fluoroborate (130 mg, 0.41 mmol) were added. After 10 min amino-acetic acid
methyl ester (51 mg, 0.41 mmol) was added and the reaction was stirred for 18 h at
RT. The reaction was added to water (10 ml) and extracted with ether (2x10 ml).
The organic phase was dried (MgSO,), filtered and concentrated. Purification by
flash chromatography (petrol ether/ethyl acetate 1:1 to ethyl acetate) gave 21 mg of
yellow oil, 0.059 mmol, 29%.

"H-NMR (300 MHz, DMSO-d,): =2.96 (t, ] = 7.5Hz; 2H), 3.54 (m; 2H), 3.60 (s;
3H), 3.93 (d, ] = 6.0Hz; 2H), 6.92 (td, ] = 6.9, 1.2Hz; 1H), 7.03 (td, ] = 6.9, 1.2Hz
1H), 7.16 (d, ) = 2.7Hz; 1H), 7.29 (dt, ] = 8.1, 1.2Hz, 1H), 7.51 (d, ] = 7.5Hz; 1H),
7.82 (t,J=5.1Hz 1H), 8.14 (t, ] = 6.0Hz, 1H), 10.81 (s; TH)

MS (APCI) m/z 359[M+H]*

5.3  Preparation of 4-(2,4-dimethoxyphenyl)-N-(naphthalene-1-ylmethylthiazol-2-

amine hydrobromide
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In an 8-ml-tube of a GreenHouse Parallel Synthesizer, with reflux cbndenéer, mag-
netic stirrer bar and inert gas equipment a mixture of naphthalene-1-ylmethyl-
thiourea (0.050 g; 0.23 mmol) and 2-bromo-2’,4’-dimethoxyacetophenone (0.060 g;
0.23 mmol) in 3 ml of dry methanol was refluxed 2h under argon. The solution was
concentrated and the residue was treated in an ultrasonic bath with a little amount
of tert-butyl methyl ether. The precipitate was filtered off, washed with diisopropyl
ether and dried in vacuum to give 0.0509 g (48 %) of a brown-beige solid.

'H-NMR (300 MHz, DMSO-d,): = 3.80 (s; 3H), 3.85 (s; 3H), 5.03 (m; 2H), 6.59-
6.66 (m; 2H), 6.99 (s; TH), 7.48-7.62 (m; 5H), 7.80 (broad; 1H), 7.91 (d, ] = 8.1Hz;
1H), 7.99 (m; 1H), 8.16 (d, ] = 7.8Hz; 1H)

MS (APCI) m/z 377 [M+H]*

5.4 Preparation of N-(naphthalen-1-ylmethyl)-4-(4-nitrophenyl)thiazol-2-amine

S \ o
(I3
(T k
H—Br

In'an 8-ml-tube of a GreenHouse Parallel Synthesizer, with reflux condenser, mag-

hydrobromide

netic stirrer bar and inert gas equipment a mixture of naphthalene-1-ylmethyl-
thiourea (0.050 g; 0.23 mmol) and 2-bromo-4’-nitroacetophenone (0.056 g; 0.23
mmol) in 3 mi of dry methanol was refluxed 2h under argon. The solution was con-
centrated and the residue was dissolved in a little amount of methanol. The sub-
stance was precipitated by addition of diisopropy!l ether. The precipitate was filtered
off, washed with diisopropyl ether and dried in vacuum to give 0.0458 g (45 %) of
an ocher-yellow solid.

'H-NMR (300 MHz, DMSO-dy): =5.01 (d, ] = 4.5Hz; 2H), 7.46-7.62 (m; 5H), 7.87
(d, } = 8.4Hz; TH), 7.96 (m; 1H), 8.09 (d, ] = 9.0Hz; 2H), 8.17 (d, ] = 9.0Hz; TH),
8.23 (d, ] = 9.0Hz; 2H), 8.40 (broad; 1H)
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MS (APCI) m/z 362 [M+H]*

5.5 Preparation of 2-hydroxy-5-(2-(naphthalene-1-ylmethylamino)thiazol-4-

ylbenzamide hydrobromide

0,
NH, '
S
] /Q&

In an 8-ml-tube of a GreenHouse Parallel Synthesizer, with reflux condenser, mag-

netic stirrer bar and inert gas equipment a mixture of naphthalene-1-ylmethyl-
thiourea (0.050 g; 0.23 mmol) and 5-(bromoacetyl)-2-hydroxybenzamide (0.059 g;
0.23 mmol) in 3 ml of dry methanol was refluxed 2h under argon. The solution was
concentrated and the residue was treated in an ultrasonic bath with a little amount
of diisopropy! ether. The precipitate was filtered off, washed with diisopropy! ether
and dried in vacuum to give 0.0683 g (65 %) of an light beige solid.

"H-NMR (300 MHz, DMSO-dy): = 5.04 (s; 2H), 6.92 (m; 2H), 7.47-7.62 (m; 4H),
7.88 (m; 2H), 7.97 (m; 2H), 8.18 (m; 1H), 8.30 (d, J = 2.1Hz, 1H), 8.48 (broad; TH)

MS (APCI) m/z 376 [M+H]*

5.6 Preparation of 3-(2-(naphthalene-1-ylmethylamino)thiazol-4-yl)benzonitrile

hydrobromide

)
In an 8-ml-tube of a GreenHouse Parallel Synthesizer, with reflux condenser, mag-
netic stirrer bar and inert gas equipment a mixture of naphthalene-1-ylmethyl-
thiourea (0.050 g; 0.23 mmol) and 3-(2-bromoacetyl)benzonitrile (0.052 g; 0.23
mmol) in 3 ml of dry methanol was refluxed 2h under argon. The solution was con-

centrated and the residue dissolved in a little amount of methanol. The substance
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was precipitated by addition of diisopropyl ether. The precipitate was filtered off,
washed with diisopropyl ether and dried in vacuum to give 0.0705 g (73 %) of a
light brown-beige solid.

"H-NMR (300 MHz, DMSO-dg): = 5.01 (s; 1H), 7.33 (s; TH), 7.46-7.62 (m; 5H),
7.72 (m; TH), 7.88 (d, ] = 7.8Hz; 1TH), 7.96 (m; TH), 8.18 (m; 2H), 8.26 (m; 1H),
8.40 (broad; 1H)

MS (APCI) m/z 342 [M+H]*

5.7 Preparation of N-(naphthalene -1-ylmethyl)-4-(3,4,5-trimethoxyphenylithiazol-

2-amine hydrobromide

a)  2-Bromo-1-(3,4,5,-trimethoxyphenvlethanone

In a 250 ml-erlenmeyer flask a mixture of 3,4,5-trimethoxyacetophenone (3.00 g;
14.27 mmol) in 70 ml of diethyl ether and 30 ml of chloroform was cooled to 0°C
an then treated with a mixture containing bromine (2.28 g; 0.73 ml; 14.27 mmol') in
15 ml of chloroform in a drop wise manner. The reaction mixture was allowed to
warm to room temperature and stirred for 1 h. The reaction mixture was partitioned
between chloroform and water. The organic layer was separated, washed with di-
lute sodium bicarbonate, washed with saline, dried over anhydrous sodium sulfate,
and concentrated under reduced pressure. The residue was purified by flash chro-
matography over silica gel (70:30 heptane/ethyl acetate) to give 2.95 g (72 %) of a
white solid. .

"H-NMR (300 MHz, DMSO-dg): = 3.95 (s; 6H), 3.96 (s; 3H), 4.42 (s; 2H), 7.25 (s;
2H)
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b)  N-(Naphthalene -1-yvimethvl)-4-(3,4,5-trimethoxyphenylthiazol-2-amine hy-

robromide

In an 8-ml-tube of a GreenHouse Parallel Synthesizer, with reflux condenser, mag-
netic stirrer bar and inert gas equipment a mixture of naphthalene-1-ylmethyl-
thiourea (0.050 g; 0.23 mmol) and 2-bromo-1-(3,4,5-trimethoxy-phenyl)ethanone
(0.066 g; 0.23 mmol) in 3 ml of dry methanol was refluxed 2h under argon. The
white precipitate was filtered off, washed with methanol and dried in vacuum to
give 0.0297 g (26 %) of a white solid.

"H-NMR (300 MHz, DMSO-dg): = 3.67 (s; 3H), 3.81 (s; 6H), 4.98 (s; 2H), 7.09 (s;
1H), 7.11 (s; 2H), 7.49 (t, ) = 7.2Hz; 1H), 7.55 (m; 2H), 7.63 (d, ] = 6.6Hz; 1H),
7.89 (d, ] = 7.8Hz; 1H), 7.97 (m; TH), 8.21 (m; 1H), 8.60 (broad; 1H)

MS (APCI) m/z 407 [M+H]*

5.8 Preparation of N-(naphthalene-1-ylmethyl)-4-(pyridine-3-yl)thiazol-2-amine

hydrobromide
O 5
NM

[n an 8-ml-tube of a GreenHouse Parallel Synthesizer, with reflux condenser, mag-

netic stirrer bar and inert gas equipment a mixture of naphthélene—1-ylmethyl—
thiourea (0.050 g; 0.23 mmol) and 2-bromo-1-pyridin-3-ylethan-1-one (0.065 g;
0.23 mmol) in 3 ml of.dry methanol was refluxed 2h under argon. The solution was
concentrated and the residue was dissolved in a little amount of methanol. The sub-
stance was precipitated by addition of diisopropy! ether. The precipitate was filtered
off, washed with diisopropyl ether and dried in vacuum to give 0.0707 g (77 %) of

an ocher-yellow solid.
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"H-NMR (300 MHz, DMSO-d;): =5.04 (d, } = 4.5Hz; 2H), 7.47-7.62 (m; 5H), 7.88
(d, }=7.8Hz 1H), 7.85-8.03 (m; 2H), 8.17 (d, ] = 7.5Hz; 1H), 8.53 (broad; 1H),
8.76 (d, ) = 4.8Hz; 1H), 8.85 (d, } = 8.1Hz; 1H), 9.23 (d, ] = 1.2Hz; TH)

MS (APCI) m/z 318 [M+H]*

5.9 Preparation of 7-(2-(2-(1H-Indol-3-yDethylamino)thiazol-4-y)-5-methylbenzo

[dloxazol-2(3H)-one hydrobromide

S

HN/<\N \
N\ | },,NH

In a 25 ml one neck flask with reflux condenser [2-(1H-indol-3-yl)-ethyl]-thiourea
(77 mg, 0.35 mmol) and 7-(2-bromo-acetyl)-5-methyl-3H-benzooxazol-2-one (95
mg, 0.35 mmol) were suspended in absolute methanol (3.5 ml). The mixture was
refluxed for 2.5 h under argon atmosphere. The reaction was concentrated to ~2 ml.
2-Isopropoxy-propane was added, the mixture was cooled to 0° C, filtered and was-
hed with cold 2-isopropoxy-propane. Obtained yield: 63 mg (39%), colorless solid
'H-NMR (300 MHz, DMSO-d¢): = 2.36 (s; 3H), 3.04 (t, ] = 7.8Hz; 2H), 3.64 (m;
2H), 6.86 (s; 1H), 7.00 (m; 1H), 7.05-7.11 (m; 3H), 7.22 (d, ] = 2.4Hz; 1H), 7.35 (d,
J=7.8Hz 1H), 7.48 (s; 1H), 7.65 (d, } = 7.8Hz; 1H), 10.86 (s; TH), 11.68 (s; 1H)

MS (APCI m/z 391 [M+H]*

5.10 Preparation of 4-(2,4-dimethoxyphenyl)-N-(2 -(6-fluoro-1H-indo!-3-

ylethylithiazol-2-amine hydrobromide
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In a 25 ml-round bottom flask, with reflux condenser, magnetic stirrer bar and inert
gas equipment a mixture of [2-(6-fluoro-1H-indol-3-yl)-ethyl]-thiourea (0.100 g;
0.42 mmol) and 2-bromo-2’,4’-dimethoxyacetophenone (0.109 g; 0.42 mmol) in 6
ml of dry methanol was refluxed 2h under argon. The solution was cooled down in
an ice bath to 0°C. The white precipitate was filtered off, washed with a mixture of
petrol ether (b.p. 40-60°C)/ethyl acetate (1:1) and dried in vacuum to give 0.1188 g
(59 %) of a white solid.

'H-NMR (300 MHz, DMSO-dy): = 3.03 (t, ) = 6.6Hz; 2H), 3.63 (m; 2H), 3.81 (s;
3H), 3.85 (s; 3H), 6.62 (dd, ] = 9.0, 3.0Hz; TH), 6.68 (m; TH), 6.89 (m; 1H), 6.96 (s;
1H), 7.12 (dd, ] = 10.5, 2.4Hz; 1H), 7.23 (m; 1H),7.58 (m; 2H), 10.98 (s; 1H)

MS (APCI) m/z 398 [M+H]*

5.11 Preparation of N-(2-(6-fluoro-1H-indol-3-yl)ethyl)-4-(4-nitrophenyl)thiazol-2-

amine hydrobromide

S
et
F i

In a 25 ml-round bottom flask, with reflux condenser, magnetic stirrer bar and inert

gas equipment a mixture of [2-(6-fluoro-1H-indol-3-yl)-ethyl]-thiourea (0.100 g;
0.42 mmol) and 2-bromo-4'-nitroacetophenone (0.102 g; 0.42 mmol) in 6 ml of dry
methanol was refluxed 2h under argon. The yellow solution was concentrated and
the residue was recrystallized from methanol to give 0.0688 g (35 %) of a yellow-
orange solid.

'H-NMR (300 MHz, DMSO-dy): =3.01 (t, ] = 7.2Hz; 2H), 3.59 (t, ] = 7.2Hz; 2H),
6.87 (td, } = 9.3, 2.4Hz; 1H), 7.11 (dd, ] = 10.2, 2.1Hz; 1H), 7.20 (d, ] = 2.4Hz; 1H),
7.46 (s; TH), 7.59 (dd, ] = 8.7, 5.7Hz; 1H), 8.08 (d, ] = 9.0Hz; 2H), 8.25 (d, ] =
9.0Hz; 2H); 10.94 (s; TH)

MS (APCI) m/z 383 [M+H]*
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5.12 Preparation of 3-(2-(4-(2,4-dimethoxyphenylithiazol-2-ylamino)ethyl)-1H-

indol-5-ol hydrobromide

S 0/
HN&D\@\
CCC |
N

In a 25 ml-round bottom flask, with reflux condenser, magnetic stirrer bar and inert

gas equipment a mixture of [2-(5-hydroxy-1H-indol-3-yl)-ethyl]-thiourea (0.100 g;
0.42 mmol) and 2-bromo-2’,4’-dimethoxyacetophenone (0.109 g; 0.42 mmol) in 6
ml of dry methanol was refluxed 2h under argon. The white precipitate was filtered
off, washed with a little amount of methanol and dried in vacuum to give 0.0494 g
(24 %) of an off- white solid.

"H-NMR (300 MHz, DMSO-dy): = 2.96 (t, ] = 6.6Hz; 2H), 3.61 (m; 2H), 3.81 (s;
3H), 3.86 (s; 3H), 6.59-6.65 (m; 3H), 6.68 (d, ] = 2.4Hz; 1H), 6.86 (d, J = 2.4Hz;
TH), 6.70 (s; TH), 7.11 (d, ] = 2.4Hz; 1H), 7.12 (s; TH), 7.15 (s; TH), 7.60 (broad;
1H), 10.59 (s; TH)

MS (APCI) m/z 396 [M+H]*

5.13 Preparation of 3-(2-(4-(4-nitrophenyl)thiazol-2-ylamino)ethyl)-1H-indol-5-ol

hydrobromide
HNKD@\
Ho\©ic R:g/
' .

In a 25 ml-round bottom flask, with reflux condenser, magnetic stirrer bar and inert

gas equipment a mixture of [2-(5-hydroxy-1H-indol-3-yl)-ethyl]-thiourea (0.100 g;
0.42 mmol) and 2-bromo-4'-nitroacetophenone (0.102 g; 0.42 mmol) in 6 ml of dry

methanol was refluxed 2h under argon. The yellow precipitate was filtered off, was-



10

15

20

25

WO 2005/068458 PCT/EP2005/000335

62

hed with a little amount of methanol and dried in vacuum to give 0.0532 g (29 %)
of a yellow-orange solid.

"H-NMR (300 MHz, DMSO-d,): =2.93 (t, ) = 7.8Hz; 2H), 3.56 (t, ] = 7.8Hz; 2H),
6.61 (dd, ] = 8.7, 2.1 HZ;M1H), 6.92 (d, ] =2.1Hz; 1H), 7.10 (d, ] = 2.4Hz; 1H), 7.13
(d, ] =8.7Hz; 1H), 7.47 (s; 1H), 8.11 (d, ] = 9.3Hz; 2H), 8.25 (d, ] = 9.3Hz; 2H),
10.53 (s; TH)

MS (APCI) m/z 381 [M+H]*

5.14 Preparation of N-(2-(5-methoxy-1 H-indol-3-ylethyl)-4-(4-nitrophenylthiazol-

S
S
N‘/o.
N\ 3

N
H

2-amine

In a 25 ml-round bottom flask, with reflux condenser, magnetic stirrer bar and inert
gas equipment a mixture of [2-(5-methoxy-1H-indol-3-yl)-ethyl]-thiourea (0.100 g;
0.40 mmol) and 2-bromo-4’-nitroacetophenone (0.098 g; 0.40 mmol) in 6 ml of dry
methanol was refluxed 2h under argon. The solution was concentrated and to the
residue was added a little amount of 2M NaOH. The mixture was extracted with
dichloromethane .The organic phase was purified by filtration over a little amount of
silica gel (50/50 petrol ether (b.p. 40-60°C)/ethyl acetate) to give 0.1187 g (75 %) of
an orange solid.

"H-NMR (300 MHz, DMSO-dy): = 3.00 (t, ) = 7.2Hz; 2H), 3.58 (q, } = 7.2Hz; 2H),
3.74 (s; 3H), 6.72 (dd, ] = 8.4, 2.1Hz; TH), 7.06 (d, ] = 2.4Hz; 1H), 7.17 (d, ] =
2.1Hz; TH), 7.23 (d, ] = 8.7Hz; TH), 7.46 (s; TH), 7.92 (t, ] = 5.4Hz; TH), 8.10 (d, ]

= 8.4Hz; 2H), 8.24 (d, ] = 8.4Hz 2H), 10.68 (s; 1H)

MS (APCI) m/z 395 [M+H]*
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5.15 Preparation of N-(2-(5-chloro-1H-indol-3-yl)ethyl)-4-(4-nitrophenyl)thiazol-2-

s
HN /QD\O\
et
road !
N

In a 25 ml-round bottom flask, with reflux condenser, magnetic stirrer bar and inert

amine

Cl

gas equipment a mixture of [2-(5-chloro-1H-indol-3-yl)-ethyl]-thiourea (0.100 g;
0.39 mmol) and 2-bromo-4’-nitroacetophenone (0.095 g; 0.39 mmol) in 6 ml of dry
methanol was refluxed 2h under argon. The solution was concentrated and to the
residue was added a little amount of 2M NaOH. The mixture was extracted with
dichloromethane .The organic phase was purified by filtration over a little amount of
silica gel (50/50 petrol ether (b.p. 40-60°C)/ethyl acetate) to give 0.0323 g (21 %) of
a red-orange solid.

"H-NMR (300 MHz, DMSO-dg): = 3.00 (t, ] = 6.9Hz; 2H), 3.56 (q, ] = 6.9Hz; 2H),
7.06 (dd, ) = 8.7, 2.1Hz; TH), 7.29 (d, ) = 2.1Hz; 1H), 7.35 (d, ] = 8.7Hz; 1H), 7.47
(s; TH), 7.65 (d, ) = 1.8Hz; 1H), 7.95 (t, ] = 5.7Hz; 1H), 8.11 (d, ] = 9.0Hz; 2H),

8.23 (d, } = 9.0Hz; 2H), 11.07 (s; TH)

MS (APCI) m/z 369 [M+H]* (1 chlorine)

5.16 Preparation of 4-(2,4-dimethoxyphenyl)-N-(2-(5-methyl-1H-indol-3-ylethyl)

thiazol-2-amine hydrobromide

3 0/
Al
@[C c"
i

In a 25 ml-round bottom flask, with reflux condenser, magnetic stirrer bar and inert

gas equipment a mixture of [2-(5-methyl-1H-indol-3-yl)-ethyl]-thiourea (0.100 g;
0.43 mmol) and 2-bromo-2’,4’-dimethoxyacetophenone (0.111 g; 0.43 mmol) in 6
ml of dry methanol was refluxed 2h under argon. The solution was concentrated

and the residue was refluxed for a short time in 6 ml of a mixture of petrol ether
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(b.p. 40-60°C)/ethyl acetate (1:1). The white precipitate was filtered off, washed with
a mixture of petrol ether (b.p. 40-60°C)/ethyl acetate (1:1) and dried in vacuum to
give 0.1322 g (65 %) of an off-white solid. ‘

'H-NMR (300 MHz, DMSO-d,): = 2.38 (s; 3H), 3.02 (t, ] = 6.3Hz; 2H), 3.62 (m;
2H), 3.81 (s; 3H), 3.86 (s; 3H), 6.28 (m; 1H), 6.68 (m; TH), 6.90 (m; 1H), 6.96 (s;
1H), 7.17 (m; TH), 7.23 (m; TH), 7.36 (m; 1H), 10.74 (s; TH)

MS (APCI) m/z 394 [M+HT*

5.17 Preparation of N-(2-(5-methyl-1H-indol-3-yDethyl)-4-(4-nitrophenylthiazol-2-

S
el
O
N.
CE\C >‘J
N

H

amine

In a 25 ml-round bottom flask, with reflux condenser, magnetic stirrer bar and inert
gas equipment a mixture of [2-(5-methyl-1H-indol-3-yl)-ethyl]-thiourea (0.100 g;
0.43 mmol) and 2-bromo-4'-nitroacetophenone (0.105 g; 0.43 mmol) in 6 ml of dry
methanol was refluxed 2h under argon. The solution was concentrated and to the
residue was added a little amount of 2M NaOH. The mixtﬁre was extracted with
dichloromethane .The organic phase was purified by filtration over a little amount of
silica gel (50/50 petrol ether (b.p. 40-60°C)/ethyl acetate) to give 0.1025 g (63 %) of
a red-orange solid.

"H-NMR (300 MHz, DMSO-d,): = 2.38 (5; 3H), 2.99 (¢, J = 7.5Hz; 2H), 3.56 (q, ] =
7.5Hz; 2H), 6.89 (dd, ] = 8.4, 1.5Hz; 1H), 7.15(d, ] = 2.1Hz 1H), 7.22 d, ) =
8.4Hz; TH), 7.37 (s; 1H), 7.47 (s; TH), 7.95 (t, ) = 5.4Hz; 1H), 8.11 (d, ) = 8.7Hz;
2H), 8.24 (d, ] = 8.7Hz; 2H), 10.71 (s; TH)

MS (APCl m/z 379 [M+H]*
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5.18 Preparation of .4-(2,4-dimethoxyphenyl)-N-(2-(6-methoxy-1H-indol-3-

\ .

ylethyhthiazol-2-amine

Iz /Z

\0
In a 25 ml-round bottom flask, with reflux condenser, magnetic stirrer bar and inert
gas equipment a mixture of [2-(6-Methoxy-1-indol-3-yl)-ethyl]-thiourea (0.100 g;
0.40 mmol) and 2-bromo-2’,4’-dimethoxyacetophenone (0.104 g; 0.40 mmol) in 6
ml of dry methanol was refluxed 2h under argon. The solution was concentrated
and to the residue was added a little amount of 2M NaOH. The mixture was ex-
tracted with dichloromethane.The organic phase was evaporated in vacuum and the
residue was purified by flash chromatography over silica gel (70/30 petrol ether (b.p.
40-60°C)/ethyl acetate) to give 0.0441 g (27 %) of a yellow-brown solid.

"H-NMR (300 MHz, DMSO-d,): =2.96 (t, ] = 7.5Hz; 2H), 3.51 (m; 2H), 3.75 (s;
3H), 3.79 (s; 3H), 3.87 (s; 3H), 6.55-6.66 (m; 3H), 6.84 (d, ] = 2.1Hz; TH), 6.97 (s;
1H), 7.04 (d, ) = 2.1Hz; TH), 7.47 (d, ] = 8.4Hz 1H), 7.61 (t, ] = 5.4Hz; 1H), 8.02
(d, ] = 8.4Hz TH), 10.63 (s; TH)

MS (APCI) m/z 410 [M+H]*

5.19 Preparation of 3-(2-(4-(4-nitrophenyl)thiazol-2-ylamino)ethyl)-1H-indole-2-

carboxylic acid hydrobromide

S
et
o.
Q
u OH

In a 25 ml-round bottom flask, with reflux condenser, magnetic stirrer bar and inert

gas equipment a mixture of 3-(2-thioureido-ethyl)-1H-indole-2-carboxylic acid
(0.100 g; 0.38 mmol) and 2-bromo-4'-nitroacetophenone (0.093 g; 0.38 mmol) in 6
ml of dry methanol was refluxed 2h under argon. The solution was evaporated in

vacuum and the residue was dissolved in a little quantity of methanol. The hydro-
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bromide was precipitated with di-iso propyl ether. The precipitated solid was fil-
tered off, washed with di-iso propyl ether and dried in vacuum to give 0.0394 g (21
%) of an ocher solid. |

'H-NMR (300 MHz, DMSO-dg): = 3.39 (m; 2H), 3.54 (m; 2H), 7.07 (t, ] = 6.6Hz;
1H), 7.25 (t, ] = 6.6Hz; 1H), 7.40 (d, ) = 6.6Hz 1H), 7.47 (s; 1H), 7.73 (d, ] =
6.6Hz; 1H), 8.11 (d, ) = 8.7Hz; 2H), 8.26 (d, ] = 8.7Hz; 2H), 11.52 (s; 1H)

MS (APCI) m/z 409 [M+H]*

5.20 Preparation of N-(2-(1H-indol-3-yl)ethy])-4-(2,4-dimethoxyphenylithiazol-2-

amine hydrobromide

In a 25 ml-round bottom flask, with reflux condenser, magnetic stirrer bar and inert
gas equipment a mixture of (1H-indol-3-ylmethyl)-thiourea (0.100 g; 0.49 mmol)
and 2-bromo-2’,4’-dimethoxyacetophenone (0.127 g; 0.49 mmol) in 6 ml of dry
methanol was refluxed 2h under argon. The solution was concentrated and to the
residue was added a little amount of 2M NaOH. The mixture was extracted with
dichloromethane.The organic phase was evaporated in vacuum and the residue was
purified by flash chromatography over silica gel (100/0 50/50 petrol ether (b.p. 40-
60°C)/ethyl acetate; linear gradient) to give 0.0211 g (12 %) of a reddish-brown so-
lid.

"H-NMR (300 MHz, DMSO-dg): = 3.04 (t, ) = 7.5Hz; 2H), 3.65 (m; 2H), 3.81 (s;
3H), 3.85 (s; 3H), 6.62 (dd, ] = 8.7, 2.1Hz TH), 6.68 (d, ] = 2.1Hz; 1H), 6.95 (s;
1H), 7.01 (d, ] = 7.5Hz; TH), 7.08 (t, ] = 6.6Hz 1H), 7.22 (d, ] = 1.5Hz 1H), 7.35
(d, } =8.7Hz; 1H), 7.58 (m; 2H), 10.92 (s; TH)

MS (APCI) m/z 380 [M+H]*
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5.21 Preparation of N-(2-(1H-indol-3-ylethyl)-4-(4-nitrophenyl)thiazol-2-amine

hydrobromide

8
HN/<\N \
N‘/o.
N\ 3
N

H

In a 25 mi-round bottom flask, with reflux condenser, magnetic stirrer bar and inert
gas equipment a mixture of (1H-indol-3-ylmethyl)-thiourea (0.100 g; 0.49 mmol)
and 2-bromo-4'-nitroacetophenone (0.120 g; 0.49 mmol) in 6 ml of dry methanol
was refluxed 2h under argon. The solution was evaporated in vacuum and to the
residue was added di-iso propyl ether. The mixture was shaken for short time in the
ultrasonic bath. The precipitated solid was filtered off, washed with di-iso propyl
ether and dried in vacuum to give 0.1169 g (55 %) of a coffee-brown solid.

"H-NMR (300 MHz, DMSO-d,): =3.03 (t, ] = 7.5Hz; 2H), 3.61 (t, ] = 7.5Hz; 2H),
7.00(@ )= 6.9Hz; 1H), 7.08 (t, ] = 6.9Hz; 1H), 7.21 (d, ) = 2.1Hz 1H), 7.34 8d, ] =
6.9Hz; TH), 7.47 (s; 1H), 7.61 (d, ] = 6.9Hz; 1H), 8.08 (d, ] = 8.7Hz; 2H), 8.25 (d, J

- =8.7Hz; 2H), 10.87 (s; 1H)

MS (APCIl) m/z 365 [M+H]*

5.22 Preparation of N-(2-(1H-indol-3-yDethyl)-4-(4-chloro-3-nitrophenyl)thiazol-2-

amine hydrobromide

Cl

In a 25 ml one neck flask with reflux condenser [2-(1 H-indol-3-yl)-ethyl]-thiourea
(31 mg, 0.14 mmol) and 2-bromo-1-(4-chloro-3-nitro-phenyl)-ethanone (39 mg,
0.14 mmol) were suspended in methanol (2 ml). The mixture was refluxed for 1.5 h

under argon atmosphere and the solvent removed under reduced pressure. The resi-
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due was added to ethyl acetate / petrol ether 1:1, refluxed, filtered and washed with

ethyl acetate / petrol ether 1:1 to give 60 mg of yellow solid (89%).

: 1H—NMR (300 MHz, DMSO-dg): =3.02 (t, ] = 7.8Hz; 2H), 3.58 (t, ] = 7.8Hz; 2H),

6.99 (t, ] = 7.2Hz; 1H), 7.07 (t, ] = 7.2Hz; 1H), 7.20 (d, ] = 2.4Hz; 1H), 7.34 (d, ] =
7.2Hz; 1H), 7.40 (s; 1H), 7.60 (d, ) = 7.2Hz; 1H), 7.78 (d, ] = 8.7Hz; 1H), 8.12 (dd, ]
=8.7, 2.1Hz; 1H), 8.46 (d, } = 2.1Hz 1H), 10.85 (broad; 1H)

MS (APCI) m/z 399/401 [M+H]*

5.23 Preparation of 9-ethyl-N-(4-(pyridin-3-yl)thiazol-2-y})-9H-carbazol-3-amine

(9-Ethyl-9H-carbazol-3-yl)-thiourea (74 mg, 0.27 mmol) and 2-bromo-1-pyridin-3-

dihydrobromide

yl-ethanone (74 mg, 0.27 mmol) were suspended in methanol (2.2 ml). The mixture
was refluxed for 2 h under argon atmosphere, ‘cooled to 0° C, filtered and washed
with ethyl acetate to yield 0.078 g of colorless solid (54%).

'H-NMR (300 MHz, DMSO-d,): =1.32 ¢, ] = 7.2Hz; 3H), 4.44 (q, ) = 7.2Hz 2H),
7.20 (td, } = 7.2, 1.2Hz; 1H), 7.46 (td, ) = 7.2, 1.2Hz; 1H), 7.58-7.62 (m; 3H), 8.02
(dd, J = 8.1, 5.7Hz; 1H), 8.18 (d, J = 7.5Hz; 1H), 8.61 (m; TH), 8.79 (m; TH), 8.88
(m; TH), 9.33 (d, ] = 1.5Hz; 1H), 10.41 (s; TH)

MS (APCIl) m/z 371 [M+H]*
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5.24 Preparation of 2-(4-(2-(9-ethyl-9H-carbazol-3-ylamino)-5-methylthiazol-4-

ylphenoxy)acetic acid hydrobromide

(9-Ethyl-9H-carbazol-3-yl)-thiourea (62 mg, 0.23 mmol) and [4-(2-bromo-
propionyl)-phenoxy]-acetic acid (66 mg, 0.23 mmol) were suspended in methanol
(2.2 ml). The mixture was refluxed for 2 h under argon atmosphere, cooled to 0° C,
filtered and washed with ethyl acetate to yield 0.055 g (44%) of a colorless solid.

'H-NMR (300 MHz, DMSO-d,): = 1.31 (t, ] = 6.9Hz; 3H), 2.33 (s; 3H), 4.0 (broad;
1H), 4.44 (q, ] = 6.9Hz 2H), 4.75 (s; 2H), 7.02-7.07 (m; 2H), 7.19 (t, ] = 7.5Hz,
1H), 7.46 (t, ] = 7.5Hz; 1H), 7.56-7.66 (m; 5H), 8.09 (d, ] = 7.5Hz; 1H), 8.38 d, ] =

1.8Hz; 1H), 10.50 (broad; 1H)
MS (APCI) m/z 458 [M+H]*
5.25 Preparation of N-(4-(2,4-dimethoxyphenylthiazol-2-yl)-9-ethyl-9H-carbazol-

3-amine hydrobromide
s o
N
O O i

N

(9-Ethyl-9H-carbazol-3-yl)-thiourea (70 mg, 0.26 mmol) and 2-bromo-1-(2,4-
dimethoxy-phenyl)-ethanone (67 mg, 0.26 mmol) were suspended in methanol (2.2
ml). The mixture was refluxed for 2 h under argon atmosphere, cooled to 0 C, fil-
tered and washed with ethyl acetate to give 0.110 g (83%) of a brown solid.
"H-NMR (300 MHz, DMSO-dy): =1.32 (t, ) = 7.2Hz; 3H), 3.83 (s; 3H), 3.91 (s;
3H), 4.45 (q, ) = 7.2Hz; 2H), 6.68 (m; 1H), 6.71 (d, ] = 2.4Hz; 1H), 7.14 (s; TH),
7.21(t, )=7.8Hz; 1H), 7.47 (t, ] = 7.8Hz; 1H), 7.61 (d, } = 7.8Hz; 1H), 7.65 (m;
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2H),7.99 (d, ) = 9.0Hz, 1H), 8.11 (d, ] = 7.8Hz; 1H), 8.47 (s; TH), 10.42 (broad;
TH)

MS (APCI) m/z 430 [M+H]*

5.26 Preparation of 4-(2,4-dimethoxyphenyl)-N-(2-(7-methyl-1H-indol-3-

ylhethylithiazol-2-amine hydrobromide

e

[*)

{ \
In a 10 mi-round bottom flask, with reflux condenser, magnetic stirrer bar and inert
gas equipment a mixture of [2-(7-methyl-1H-indol-3-yl)-ethyl]-thiourea (0.050 g;
0.21 mmol) and 2-bromo-2’,4’-dimethoxyacetophenone (0.054 g; 0.21 mmol) in 3
ml of dry methanol was refluxed 2h under argon. The white precipitate was filtered
off, washed with a mixture of petrol ether (b.p. 40-60°C)/ethyl acetate (1:1) and
dried in vacuum to give 0.0715 g (72 %) of a white solid.
'H-NMR (300 MHz, DMSO-d,): =2.44 (s; 3H), 3.04 (t, ] = 6.9Hz; 2H), 3.63 (m;
2H), 3.81 (s; 3H), 3.86 (s; 3H), 6.62 (dd, ) =8.7, 2.1THz; 1H), 6.68 (d, ] = 2.1Hz;
1H), 6.85-7.00 (m; 3H), 7.21 (d, ) = 2.1Hz; 1H), 7.41 (d, ) = 7.2Hz; 1H), 10.86 (s;
1H)

MS (APCl) m/z 394 [M+H]*

5.27 Preparation of N-(2-(7-methyl-1H-indol-3-yDethyl)-4-(4-nitrophenyl)thiazol-2-

amine hydrobromide
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In a 10 ml-round bottom flask, with reflux condenser, magnetic stirrer bar and inert
gas equipment a mixture of [2-(7-methyl-1H-indol-3-yl)-ethyl]-thiourea (0.050 g;
0.21 mmol) and 2-bromo-4’-nitroacetophenone (0.051 g; 0.21 mmol) in 3 ml of dry
methanol was refluxed 2h under argon. The solution was evaporated in vacuum and
to the residue was added di-iso propyl ether. The mixture was shaken for short time
in the ultrasonic bath. The precipitated solid was filtered off, washed with a mixture
of petrol ether (b.p. 40-60°C)/ethyl acetate (1:1) and dried in vacuum to give 0.0878
g (91 %) of orange crystals.

'H-NMR (300 MHz, DMSO-dy): = 2.44 (s; 3H), 3.03 (t, ] = 7.5Hz; 2H), 3.60 (t, ] =
7.5Hz; 2H), 6.87 (d, ) = 6.6Hz; 1H), 6.92 (t, ] = 7.2Hz; 1H), 7.20 (d, ] = 2.4Hz; TH),
7.43 (d, ) =7.2Hz; 1H), 7.47 (s; 1H), 8.09 (d, ) = 9.0Hz; 2H), 8.25 (d, ] = 9.0Hz;
2H), 10.82 s; TH)

MS (APCI) m/z 379 [M+H]*

5.28 Preparation of N-(2-(5-chloro-1H-indol-3-ylethyl)-4-(2,4-

dimethoxyphenyl)thiazol-2-amine hydrobromide

S 0/
HN/<\N3\©\
o8 °‘
N

In a 25 ml-round bottom flask, with reflux condenser, magnetic stirrer bar and inert

gas equipment a mixture of [2-(5-chloro-1H-indol-3-yl)-ethyl]-thiourea (0.100 g;
0.39 mmol) and 2-bromo-2’,4’-dimethoxyacetophenone (0.101 g; 0.39 mmol) in 6
ml of dry methanol was refluxed 2h under argon. The solution was evaporated in
vacuum and to the residue was added ethyl acetate. The mixture was shaken for
short time in the ultrasonic bath. The precipitated solid was filtered off, washed with
diethyl ether and dried in vacuum to give 0.1257 g (65 %) of a white solid.

'H-NMR (300 MHz, DMSO-dy): =3.03 (t, ) = 6.9Hz; 2H), 3.63 (m; 2H), 3.81 (s;
3H), 3.86 (s; 3H), 6.62 (m; 1H), 6.68 (m; TH), 6.96 (s; TH), 7.07 (m; 1H), 7.31 (m;
1H), 7.37 (d, ] = 8.1Hz; 1H), 7.64 (m; 1H), 11.11 (s; 1H)



10

15

20

WO 2005/068458 PCT/EP2005/000335

72

MS (APCI) m/z 414 [IM+H]* (1 chlorine)

5.29 Preparation of 4-(2,4-dimethoxyphenyl)-N-(2-(5-methoxy-1H-indol-3-

ylethyl)thiazol-2-amine hydrobromide

In a 25 ml-round bottom flask, with reflux condenser, magnetic stirrer bar and inert
gas equipment a mixture of [2-(5-methoxy-1H-indol-3-yl)-ethyl]-thiourea (0.100 g;
0.40 mmol) and 2-bromo-2’,4’-dimethoxyacetophenone (0.100 g; 0.40 mmol) in 6
ml of dry methanol was refluxed 2h under argon. The solution was evaporated in
vacuum and to the residue was added di-iso propyl ether. The mixture was shaken
for short time in the ultrasonic bath. The precipitated solid was filtered off, washed
with di-iso propyl ether and dried in vacuum to give 0.1129 g (58 %) of a beige so-
lid.

"H-NMR (300 MHz, DMSO-dy): =3.02 (t, ) = 6.6Hz; 2H), 3.62 (m; 2H), 3.75 (s;
3H), 3.81 (s; 3H), 3.86 (s; 3H), 6.61 (dd, } = 8.7, 2.1Hz; 1H), 6.66-6.74 (m; 3H),
6.96 (s; TH), 7.05 (d, } = 2.1Hz; 1H), 7.18 (m; 1H), 7.24 (d, ] = 8.7Hz; 1H), 10.75 (s;
1H)

MS (APCI) m/z 410 [M+H]*

5.30 Preparation of 2-hydroxy-5-{2-[2-(1 H-indol-3-y])-ethylaminol-thiazol-4-yl}-

benzoic acid methyl ester hydrobromide

S
~ NH—<\ !
NH N
OH
O

5]

/
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In a 25 ml-round bottom flask, with reflux condenser, magnetic stirrer bar and inert
gas equipment a mixture of [2-(TH-indol-3-yl)-ethyl]-thiourea (81 mg, 0.37 mmol)
and 5-(2-bromoacetyl)-2-hydroxybenzoic acid methyl ester (100 mg, 0.37 mmol) in
6 ml of dry methanol was refluxed 2h under argon. The formed precipitate was fil-

tered off and dried to obtain 80 mg (46%) of the desired compound.

"H-NMR (300 MHz, DMSO-dg): =3.04 (t, ) = 7.2Hz 2H), 3.60 (t, ] = 7.2Hz; 2H),
3.90 (s; 3H), 6.97-7.10 (m; 4H), 7.22 (d, ) = 2.4Hz; 1H), 7.35 (d, ) = 8.4Hz; 1H),
7.61(d, ) =7.5Hz; 1H), 7.91 (dd, } = 8.4, 2.4Hz; 1H), 8.20 (d, ] = 2.1Hz; 1H), 10.65
(broad; 1H), 10.88 (broad; 1H)

MS (APCI) m/z 394 [M+H]*

5.31 Preparation of 6-{2-[2-(1H-indol-3-yl)-ethylamino]-thiazol-4-yl}-4H-

benzo[1,4]oxazin-3-one hydrobromide

ASlave;

In a 25 ml-round bottom flask, with reflux condenser, mégnetic stirrer bar and inert

gas equipment a mixture of [2-(1H-indol-3-yl)-ethyl]-thiourea (106 mg, 0.49 mmol)
and 6-(2-bromoacetyl)-4H-benzo[1,4]oxazin-3-one (131 mg, 0.49 mmol) in 6 ml of
dry methanol was refluxed 2h under argon. The formed precipitate was filtered off

and dried to obtain 82 mg (35%) of the desired compound.
'H-NMR (300 MHz, DMSO-d,): =3.12 (t ] = 6.6Hz; 2H), 3.69 (t, ] = 6.6Hz 2H),

4.68 (s; 2H), 6.97 (s; TH), 7.05-7.19 (m; 3H), 7.31 (d, J = 2.1 Hz;, 1H), 7.40-7.45 (m;
3H), 7.67 (d, ] = 7.2Hz; 1H), 10.86 (broad; 1H), 10.96 (broad; 1H)

MS (APCI) m/z 391 [M+H]*
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5.32 Preparation of 2-hydroxy-5-{2-[2-(1H-indol-3-y})-ethylamino]-thiazol-4-yl}-

benzamide hydrobromide

-~ = H_QNJ\CEB\ N
e

In a 25 ml-round bottom flask, with reflux condenser, magnetic stirrer bar and inert
gas equipment a mixture of [2-(1H-indol-3-yl)-ethyl]-thiourea (85 mg, 0.39 mmol)
and 5-(2-bromooacetyl)-2-hydroxybenzamide (100 mg, 0.39 mmol) in 6 ml of dry
methanol was refluxed 2h under argon. The formed precipitate was filtered off and

dried to obtain 28 mg (15%) of the desired compound.

'H-NMR (300 MHz, DMSO-dg): = 3.05 (t, J = 6.9Hz; 2H), 3.65 (t, J = 6.9Hz 2H),
6.93-7.02 (m; 3H), 7.08 (m; 1H), 7.22 (d, ] = 2.4Hz; 1H), 7.35 (d, ] = 7.5Hz; 1H),
7.61(d, ) =7.5Hz; 1H), 7.79 (dd, ) = 8.7, 1.8Hz; TH), 7.99 (m; 1H), 8.26 (d, ] =
2.1Hz; 1H), 8.48 (m; 1H), 10.88 (s; TH)

MS (APCI) m/z 379 [M+H]*

5.33 Preparation of [4-(2,3-dihydro-benzo[1,41dioxin-6-y])-thiazol-2-yl]-[2-(1H-

indol-3-yl)-ethyll-amine

A=
sliave

In a 25 ml-round bottom flask, with reflux condenser, magnetic stirrer bar and inert

gas equipment a mixture of [2-(1H-indol-3-yl)-ethyl]-thiourea (85 mg, 0.39 mmol)
and 2-bromo-1-(2,3-dihydrobenzol1,4]dioxin-6-yl)ethanone (100 mg, 0.39 mmol)

in 6 ml of dry methanol was refluxed 2h under argon. The formed precipitate was
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filtered oﬁ’ and purified by flash chromatography on silica gel (eluent: ethyl acetate /
petrol ether 1/1) to obtain 47 mg (33%) of the desired compound.

'H-NMR (300 MHz, DMSO-d,): =3.00 (t, ] =7.5Hz; 2H), 3.52 (m; 2H), 4.25 (s;
4H), 6.83 (d, ] = 8.4Hz; TH), 6.88 (s; TH), 6.99 (m; 1H), 7.07 (m; TH), 7.19(d, ] =
2.1Hz; 1H), 7.30-7.36 (m; 3Hl), 7.63 (d, ] =7.5Hz; 1H), 7.73 (t, ] = 5.4Hz; 1H),
10.83 (broad; 1H)

MS (APCI) m/z 378 [M+H]*

5.34  Preparation of [4-(3,4-Dihydro-2H-benzo[bl[1,4]1dioxepin-7-yl)-thiazol-2-yl]-
[2-(1H-indol-3-y])-ethyl]-amine hydrobromide

SeRece

In a 25 ml-round bottom flask, with reflux condenser, magnetic stirrer bar and inert

gas equipment a mixture of [2-(1H-indol-3-yl)-ethyl]l-thiourea (81 mg, 0.37 mmol)
and  2-bromo-1-(3,4-dihydro-2H-benzo[b][1,4]dioxepin-7-yl)ethanone (100 mg,
0.37 mmol) in 6 ml of dry methanol was refluxed 2h under argon. The formed pre-

cipitate was filtered off and dried to obtain 84 mg (49%) of the desired compound.

"H-NMR (300 MHz, DMSO-dy): =1.03 (d; ] = 6.3Hz; 2H), 2.12 (t, ] = 7.2Hz; 2H),
3.04 (t, ] = 7.2Hz; 2H), 3.63 (m; 2H), 4.15 (m; 2H), 6.97-7.02 (m; 3H), 7.08 (t, ] =
7.2Hz; TH), 7.21 (d, ] = 2.4Hz; 1H), 7.35 (m; 2H), 7.41 (d, } = 2.4Hz; 1H), 7.62 (d, ]
=7.5Hz; TH), 10.88 (broad; 1H)

MS (APCI) m/z 392 [M+H]*
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5.35 Preparatioh of N-((2,3-dihydrobenzo[b][1,4]dioxin-2-yDmethyl)-4-(2,4-

dimethoxyphenyl)thiazol-2-amine hydrobromide

O/ .

In an 8-ml-tube of a GreenHouse Parallel Synthesizer, with reflux condenser, mag-

netic stirrer bar and inert gas equipment a mixture of (2,3-dihydro-benzo[1,4]dioxin-
2-ylmethyl)-thiourea = (0.050 g 0.22 mmol) and 2-bromo-2',4'-

dimethoxyacetophenone (0.057 g; 0.22 mmol) in 3 ml of dry methanol was refluxed

2h under argon. The grey-white precipitate was filtered off, washed with methanol
and dried in vacuum to give 0.0398 g (39 %) of an off- white solid.

"H-NMR (300 MHz, DMSO-dy): =3.71 (m; 2H), 3.81 (s; 3H), 3.86 (s; 3H), 4.06
(dd, J = 11.7, 7.2Hz; TH), 438 (dd, } = 11.7, 2.1Hz; 1H), 4.50 (m; TH), 6.63 (dd, ] =
8.4, 2.7Hz; TH), 6.68 (d, ] = 2.7Hz; TH), 6.83-6.92 (m; 5H), 7.01 (s; 1H), 7.68
(broad; TH)

MS (APCI) m/z 385 [M+H]*

5.36  Preparation of N-((2,3-dihydrobenzo[bl[1,41dioxin-2-yl)methyl)-4-(4-

nitrophenylithiazol-2-amine hydrobromide
5\ o
SOARAte
O

In an 8-ml-tube of a GreenHouse Parallel Synthesizer, with reflux condenser, mag-

netic stirrer bar and inert gas equipment a mixture of (2,3-dihydro-benzo[1,41dioxin-
2-ylmethyl)-thiourea (0.050 g 0.22 mmol) and 2-bromo-4'-nitroacetophenone
(0.054 g; 0.22 mmol) in 3 ml of dry methanol was refluxed 2h under argon. The
yellow precipitate was filtered off, washed with methanol and dried in vacuum to

give 0.0678 g (68 %) of an ocher-yellow solid.
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'H-NMR (300 MHz, DMSO-d,): = 3.66 (m; 2H), 4.06 (dd, ] = 11.7, 7.2Hz 1H),
4.39 (dd, ) = 11.7, 2.1Hz; 1H), 4.48 (m; 1H), 6.82-6.90 (m; 4H), 7.51 (s; TH), 8.08
(d, ] = 9.0Hz; 2H), 8.13 (broad; 1H), 8.24 (d, ] = 9.0Hz; 2H)

MS (APCI) m/z 370 [IM+H]*

5.37 Preparation of 5-(2-((2,3-dihydrobenzo[bl[1,4ldioxin-2-yl)methylamino) thia-

zol-4-yl)-2-hydroxybenzamide hydrobromide

NH,

In an 8-ml-tube of a GreenHouse Parallel Synthesizer, with reflux condenser, mag-
netic stirrer bar and inert gas equipment a mixture of (2,3-dihydro-benzo[1,4]dioxin-
2-ylmethyl)-thiourea  (0.050 g 022 mmol) and 5-(bromoacetyl)-2-
hydroxybenzamide (0.057 g; 0.22 mmol) in 3 ml of dry methanol was refluxed 2h
under argon. The white precipitate was filtered off, washed with methanol and dried
in vacuum to give 0.0286 g (28 %) of an off-white solid.

'H-NMR (300 MHz, DMSO-dg): = 3.66 (m; 2H), 4.05 (dd, ] = 11.6, 7.2Hz; TH),
439 (dd, } = 11.6, 2.0Hz; TH), 4.47 (m; 1H), 6.81-6.93 (m; 6H), 7.86 (dd, ] = 9.0,
2.4Hz; 1H), 7.96 (broad; 1H), 8.27 (d, ] = 2.4Hz; 1H), 8.48 (broad; 1H)

MS (APCI).m/z 384 [M+H]*

5.38 Preparation of 3-(2-((2,3-dihydrobenzo[b][1,4]1dioxin-2-yl)methylamino) thia-

zol-4-ybenzonitrile hydrobromide

D
o R

In an 8-ml-tube of a GreenHouse Parallel Synthesizer, with reflux condenser, mag-

netic stirrer bar and inert gas equipment a mixture of (2,3-dihydro-benzo[1,4]dioxin-
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2-ylmethyl)-thiourea (0.050 g; 0.22 mmol) and 3-(-bromoacetyl)benzonitrile (0.049 -
g; 0.22 mmol) in 3 ml of dry methanol was refluxed 2h under argon. The solution
was concentrated and the residue was refluxed for a short time in a little amount of
ethyl acetate. The precipitate was filtered off, washed with ethyl acetate and dried in
vacuum to give 0.0735 g (78 %) of a brown-beige solid.

"H-NMR (300 MHz, DMSO-dy): = 3.66 (m; 2H), 4.05 (dd, J = 11.6, 7.2Hz; 1H),
4.38 (dd, ] = 11.6, 2.0Hz; 1H), 4.46 (m; TH), 6.80-6.90 (m; 4H), 7.34 (s; 1H), 7.58
(t,) =7.8Hz 1H), 7.71 (dt, ) = 7.8, 1.5Hz; TH), 8.09 (broad; 1H), 8.14 (td, ] = 7.8,
1.5Hz; 1H), 8.24 (t, ) = 1.5Hz; 1H)

MS (APCI) m/z 350 [M+H]*

5.39 Preparation of N-((2,3-dihydrobenzolbl[1,41dioxin-2-yhmethyl)-4-(3.4,5-

trimethoxyphenyljthiazol-2-amine hydrobromide

Seacate
0 {

In an 8-ml-tube of a GreenHouse Parallel Synthesizer, with reflux condenser, mag-

netic stirrer bar and inert gas equipment a mixture of (2,3-dihydro-benzo[1,4]dioxin-
2-ylmethyl)-thiourea (0.050 g 0.22 mmol) and 2-bromo-1-(3,4,5-trimethoxy-
phenyl)ethanone (0.064 g; 0.22 mmol) in 3 ml of dry methanol was refluxed 2h un-
der argon. The white precipitate was filtered off, washed with methanol and dried in
vacuum to give 0.0365 g (33 %) of a white solid.

"H-NMR (300 MHz, DMSO-d): = 3.64 (m; 2H), 3.67 (s; 3H), 3.82 (s; 6H), 4.06(dd,
) =11.4,7.2Hz; 1H), 4.39 (dd, ] = 11.4, 2.0Hz; 1H), 4.46 (m; TH), 6.81-6.91 (m;
4H), 7.10 (s; 2H), 7.12 (s; TH), 8.34 (broad; 1H)

MS (APCI) m/z 415 [M+H]*
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5.40 Preparation of N-((2,3-dihydrobenzo[bl[1,4]dioxin-2-yhmethyl)-4-(pyridin-3-

yDthiazol-2-amine hydrobromide

In an 8-ml-tube of a GreenHouse Parallel Synthesizer, with reflux condenser, mag-
netic stirrer bar and inert gas equipment a mixture of (2,3-dihydro-benzo[1,4]dioxin-
2-ylmethyl)-thiourea (0.050 g; 0.22 mmol) and 3-(-bromoacetyl)benzonitrile (0.049
g 0.22 mmol) in 3 ml of dry methanol was refluxed 2h under argon. The solution
was concentrated and the residue was dissolved in a little amount of methanol. The
substance was precipitated by addition of diisopropyl ether. The precipitate was
filtered off, washed with diisopropyl ether and dried in vacuum to give 0.0614 g (69
%) of a yellow-beige solid.

'H-NMR (300 MHz, DMSO-dy): = 3.68 (m; 2H), 4.06 (dd, } = 11.6, 7.2Hz; 1H),
4.39 (dd, ) = 11.6, 2.0Hz; 1H), 4.48 (m; TH), 6.81-6.90 (m; 4H), 7.63 (s; TH), 8.02
(dd, ] = 8.4, 6.0Hz; 1H), 8.25 (broad; 1H), 8.77 (d, ] = 6.0Hz; 1H), 8.85(d, ] =
8.4Hz; TH), 9.22 (m; 1H)

MS (APCI) m/z 326 [M+H]*

5.41 Preparation of 5-(2-((1 H—benzo[d]imidazol-2-yl)methylamino)thiazol-4-yD-2‘-

hydroxybenzamide hydrobromide

N
\>___
. %l@*
N
NH;

OH

In a 25-ml-round bottom flask, with reflux condenser, magnetic stirrer bar and inert
gas equipment a mixture of (1H-benzoimidazol-2-ylmethyl)-thiourea (0.050 g; 0.24
mmol) and 5-(bromoacetyl)-2-hydroxybenzamide (0.062 g; 0.24 mmol) in 3 ml of
dry methanol was refluxed 2h under argon. The solution was concentrated under

reduced pressure. The title compound precipitated after addition of a little quantity



10

15

20

25

WO 2005/068458 PCT/EP2005/000335

- 80

of methanol. The precipitate was filtered off, washed with methanol and dried in
vacuum to give 0.0072 g (7 %) of a light beige solid.

"H-NMR (300 MHz, DMSO-d,): =5.04 (d, ] = 4.8Hz; 2H), 6.78 (d, } =8.7Hz; TH),
7.04 (s; TH), 7.54 (dd, } = 6.0, 3.0Hz; 2H), 7.64 (dd, ) = 8.7, 2.1Hz; 1H), 7.78 (dd, ]
= 6.0, 3.0Hz; 2H), 7.98 (m; 1H), 8.19 (d, ] = 2.1Hz; 1H), 8.36 (broad; 1H), 8.57 (t, 'J
= 4.8Hz, TH)

MS (APCI) m/z 366 [M+H]*

5.42 Preparation of 5-(2-((2,3-dihydrobenzofuran-5-yl)methylamino)thiazol-4-yl)-

2-hydroxybenzamide hydrobromide

NH,
C\r j/ \nw "

In a 25-ml-round bottom flask, with reflux condenser, magnetic stirrer bar and inert

gas equipment a mixture of (2,3-dihydro-benzofuran-5-ylmethyl)-thiourea (0.050 g;
0.24 mmol) and 5-(bromoacetyl)-2-hydroxybenzamide (0.062 g; 0.24 mmol) in 3 ml
of dry methanol was refluxed 2h under argon. The solution was concentrated under
reduced pressure. The title compound was precipitated after addition of a little
quantity of methanol and treatment of the solution in an ultrasonic bath.. The pre-
cipitate was filtered off, washed with methanol and dried in vacuum to give 0.0506
g (47 %) of a yellow beige solid.

'H-NMR (300 MHz, DMSO-d): =3.15 (t, ] = 8.7Hz; 2H), 4.46 (d, ) =7.5Hz 2H),
4.50 (t,) = 8.7Hz; 2H), 6.72 (d, ) = 7.8Hz; 1H), 6.91 (m; 2H), 7.12 (d, ] = 8.7Hz;
1H), 7.26 (s; TH), 7.84 (dd, ] = 8.7, 1.8Hz; 1H), 7.91 (broad; 1H), 8.27 (d, ] =

1.8Hz; 1H), 8.48 (broad; 1H)

MS (APCI) m/z 368 [M+H]*
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5.43 Preparation of 2-(2-(1H-indol-3-yl)ethylamino)-N-(2-aminoethylthiazole-4-

carboxamide di-trifluoroacetate
&
HN’&NB\(°
NH
y

N HN
H

2-[2-(1H-Indol-3-yl)-ethylamino]-thiazole-4-carboxylic acid hydrobromide (68 mg,
0.18 mmol) was dissolved in absolute dimethylformamide (1 ml). Triethylamine (75
mg, 0.74 mmol) and O-(1H-benzotriazol-1-yl)-N,N,N’,N'-tetramethyluronium tetra-
fluoroborate 120 mg, 0.37 mmol) were added. After 10 min (2-amino-ethyl)-
carbamic acid tert-butyl ester (59 mg, 0.37 mmol) was added and the reaction was
stirred for 18 h at RT. The reaction was added to water (10 ml) and extracted with
ether (10 ml). The organic phase was dried (MgSO4), filtered and concentrated un-
der vacuum. Purification by flash chromatography (petrol ether/ethyl acetate 1:1 to
ethyl acetate) gave 46 mg (59%) of a yellow oil.

[2-({2-[2-(1 H-Indol-3-yl)-ethylamino]-thiazole-4-carbonyl}-amino)-ethyl]-carbamic
acid tert-butyl ester (46 mg, 0.18 mmol) was dissolved in dichloromethane (2 ml).
Trifluoroacetic acid (0.7 ml) was added and the mixture was stirred for 0.5 h at RT.
Heptane was added and the solvent was evaporated under reduced pressure. The
residue was recrystallizéd from dichloromethane to give 49 mg (quant.) of a brown
solid.

'H-NMR (300 MHz, DMSO-d): = 2.90-3.02 (m; 4H), 3.44 (m; 2H), 3.59 (m; 2H),
5.0 (broad; 2H), 6.98 (td, ] = 6.6, 0.9Hz; 1H), 7.07 (td, ] = 6.6, 0.9Hz; TH), 7.19 (d,
J=2.4Hz; TH), 7.26 (s; TH), 7.34 (d, ] = 8.4Hz; 1H), 7.54 (d, ] = 8.4Hz; 1H), 8.09
(t ) =6.3H=; TH), 10.85 (s; TH)

MS (APCI) m/z 330 [M+H]*
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5.44 Preparation of 2-(2-(1H-indol-3-yl)ethylamino)-N-(3-methyl-1H-pyrazol-5-

ylthiazole-4-carboxamide

N

2-[2-(1H-Indol-3-yl)-ethylamino]-thiazole-4- carboxyllc acid hydrobromide (308 mg,

0.836 mmol) was dissolved in absolute dimethylformamide (5 ml). Triethylamine
(339 mg, 3.35 mmol) and O-(1H-benzotriazol-1-yl)-N,N,N’,N’-tetramethyluronium
tetrafluoroborate (403 mg, 1.25 mmol) were added. After 15 min 5-methyl-2H-
pyrazol-3-ylamine (162 mg, 1.67 mmol) was added and the reaction was stirred for
72 h at RT. The reaction was added to water (40 ml) and extracted with ether (2x40
ml). The organic phase was dried (MgSO4), filtered and concentrated under vac-
uum. Purification by flash chromatography (petrol ether/ethyl acetate 1:1 to 1:4)
gave 96 mg (31%) of brown oil.

"H-NMR (300 MHz, DMSO-dy): = 2.07 (s; 3H), 2.99 (t, ) = 7.5Hz; 2H), 3.52 (m;
2H), 6.63 (broad; TH), 6.98 (t, ] = 6.6Hz; 1H), 7.06 (t, ) = 6.6Hz; 1H), 7.33 (d, ] =
8.1Hz; TH), 7.61 (d, ) = 7.8Hz; 1H), 7.95 (s; TH), 8.13 (s; TH), 10.84 (s; 1TH)

MS (APCI) m/z 367 [M+HI*

5.45 Preparation of 2-(3-(1H-indol-3-yl)propyl)-N-(3-hydroxypropylthiazole-4-

carboxamide
s

@m

2-[2-(TH-Indol-3-yl)-ethylamino]-thiazole-4-carboxylic acid hydro'bromide (290 mg,

0.788 mmol) was dissolved in absolute dimethylformamide (2 ml). Triethylamine

(319 mg, 3.15 mmol) and O-(1H-benzotriazol-1-yl)-N,N,N’,N’-tetramethyluronium
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tetrafluoroborate (506 mg, 1.58 mmol) were added. After 15 min 3-amino-propan-1-
ol (118 mg, 1.58 mmol) was added and the reaction was stirred for 18 h at RT. The
reaction was added to water (20 ml) and extracted with ether (3x20 nﬁl). The organic
phase was dried (MgSO,), filtered and concentrated under vacuum. Purification by
flash chromatography (eluent: ethyl acetate) gave158 mg (58%) of a yellow oil.
"H-NMR (300 MHz, DMSO-dg): = 1.62 (quintet, ] = 6.3Hz; 2H), 2.98 (t, ] = 7.2Hz
2H), 3.27 (m; 2H), 3.43 (m; 2H), 3.55 (m; 2H), 4.53 (t, ] = 5.1Hz, 1H), 6.98 (m; TH),
7.07 (m; TH), 7.19 (d, ] = 2.4Hz; 1H), 7.34 (d, ] = 8.1Hz, 1H), 7.55 (d, ] = 7.8Hz;
1H), 7.80 (t, ) = 5.1Hz, 1H), 7.87 (t, ) = 5.7Hz; 1H), 7.95 (s; TH), 10.84 (s; TH)

5.46 Preparation of 2-(2-(1H-indol-3-ylethylamino)-N-(2-hydroxyethyl)thiazole-4-

carboxamide

2-[2-(1H-Indol-3-yl)-ethylamino]-thiazole-4-carboxylic acid hydrobromide (279 mg,
0.758 mmol) was dissolved in absolute dimethylformamide (2 ml). Triethylamine
(306 mg, 3.03 mmol) and O-(1H-benzotriazol-1-y})-N,N,N’,N’-tetramethyluronium
tetrafluoroborate (487 mg, 1.52 mmol) were added. After 15 min 2-amino-ethanol
(93 mg mg, 1.5 mmol) was added and the reaction was stirred for 18 h at RT. The
reaction was added to water (20 ml) and extracted with ether (3x20 ml). The organic
phase was dried (MgSO,), filtered and concentrated under vacuum. Purification by
flash chromatography (eluent: ethyl acetate) gave 105 mg of an impure yellow oil. A
second purification by flash chromatography (eluent: ethyl acetate / ethanol 10/ 1)

gave 42 mg (17%) of the pure compound (colorless oil).
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"H-NMR (300 MHz, DMSO-dy): = 3.07 (t, } = 7.5Hz; 2H), 3.46 (t, ] = 7.5Hz; 2H),
3.61-3.69 (m; 4H), 7.00 (m; TH), 7.08 (m; 2H), 7.22 (s; TH), 7.32 (d, ] = 7.8Hz; 1H),
7.57 (d, ] = 7.8Hz; TH)

MS (APCI) m/z 331[M+H]*

5.47 Preparation of 5-methyl-7-(2-(phenethylamino)thiazol-4-yl)benzold]oxazol-
2(3H)-one hydrobromide

@NH\N\VS/
A

In a 25 ml one neck flask with reflux condenser phenethyl-thiourea (81 mg, 0.45

mmol) and 7-(2-bromo-acetyl)-5-methyl-3H-benzooxazol-2-one (122 mg, 0.452
mmol) were suspended in methanol (3 ml). The mixture was refluxed for 2 h under
argon atmosphere. The filtrate was concentrated under reduced pressure and recrys-
tallized from ethanol / ethyl acetate to give 18 mg (9%) of a yellow solid.

'H-NMR (300 MHz, DMSO-d,): = 2.35 (s; 3H), 2.93 (t, ] = 7.5Hz; 2H), 3.54 (m;
2H), 6.85 (d, ] = 1.2Hz; TH), 7.11 (s; TH), 7.20-7.35 (m; 5H), 7.44 (m; TH), 11.67 (s;
TH)

MS (APCI) m/z 352 [M+H]*

5.48 Preparation of N-((2,3-dihydrobenzofuran-5-yl)methyl)-4-(2,4-dimethoxy

phenylithiazol-2-amine hydrobromide

woh Sy

In a 25-ml-round bottom flask, with reflux condenser, magnetic stirrer bar and inert

gas equipment a mixture of (2,3-dihydro-benzofuran-5-ylmethyl)-thiourea (0.050 g;
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0.24 mmol) and 2-bromo-2',4'-dimethoxyacetophenone (0.062 g; 0.24 mmol) in 3
ml of dry methanol was refluxed 2h under argon. The solution was concentrated
and the residue was treated in an ultrasonic bath with a little amount of diisopropyl
ether. The precipitate was filtered off, washed with diisopropyl ether and dried in
vacuum to give 0.0799 g (74 %) of a pale green solid.

"H-NMR (300 MHz, DMSO-d,): =3.16 (t, ) = 7.8Hz 2H), 3.81 (s; 3H), 3.85 (s;
3H), 4.47 (m; 2H), 4.52 (t,) = 7.8Hz; 2H), 6.62-6.69 (m; 2H), 6.76 (d, ] = 8.4Hz;
1H), 6.97 (s; TH), 7.13 (d, ) = 8.4Hz; 1H), 7.27 (s; 1H), 7.64 (broad; 1H)

MS (APCI) m/z 369 [M+H]*

5.49 Preparation of 5-(2-(benzo[blthiophen-2-ylmethylamino)thiazol-4-yl)-2-

hydroxybenzamide hydrobromide

(D
s HN——<\ | o
" NH,

OH

In a 25 ml-round bottom flask, with reflux condenser, magnetic stirrer bar and inert
gas equipment a mixture of benzo[b]thiophen-2-ylmethyl-thiourea (0.067 g; 0.30
mmol) and 5-(bromoacetyl)-2-hydroxybenzamide (0.077 g; 0.30 mmol) in 3 ml of
dry methanol was refluxed 2h under argon. The solution was concentrated and the
residue was refluxed for a short time in 6 ml of a mixture of petrol ether (b.p. 40-
60°C)/ethyl acetate (1:1).The precipitate - was filtered off, washed with a mixture of
petrol ether (b.p. 40-60°C)/ethyl acetate (1:1) and dried in vacuum to give 0.0753 g
(54 %) of a nut brown solid.

'H-NMR (300 MHz, DMSO-dy): = 4.84 (S; 2H), 6.91 (d, ) = 8.4Hz; TH), 6.96 (s;
1H), 7.27-7.37 (m; 2H), 7.41 (s; 1H), 7.78 (d, ] = 6.9Hz; 1H), 7.90 (d, ] = 6.9Hz;
1H), 8.30 (d, ] = 2.1Hz; 1H)

MS (APCI) m/z 382 [M+H]*
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5.50 Preparation of N-(benzofuran-5-ylmethyl)-4-(2,4-dimethoxyphenyl)thiazol-2-

amine hydrobromide

[n a 25-ml-round bottom flask, with reflux condenser, magnetic stirrer bar and inert
gas equipment a mixture of benzofuran-5-y|methyl-thfourea (0.050 g 0.24 mmol)
and 2-bromo-2',4'-dimethoxyacetophenone (0.062 g; 0.24 mmol) in 3 ml of dry
methanol was refluxed 2h under argon. The solution was concentrated and the resi-
due was refluxed for a short time in 6 ml of a mixture of petrol ether (b.p. 40-
60°C)/ethyl acetate (1:1).The precipitate was filtered off, washed with a mixture of
petrol ether (b.p. 40-60°C)/ethyl acetate (1:1) and dried in vacuum to give 0.1015 g
(95 %) of a reed green solid.

"H-NMR (300 MHz, DMSO-dy): = 3.81 (s; 3H), 3.84 (s; 3H), 4.68 (s; 2H), 6.62-
6.68 (m; 2H), 6.98 (m; 2H), 7.36 (dd, J = 8.4, 1.5Hz; 1H), 7.60-7.70 (m; 3H), 8.02
(d, ] = 1.5Hz 1H)

MS (APCl) m/z 367 [M+H]*

5.51 Preparation of 5-(2-(benzofuran-5-ylmethylamino)thiazol-4-yl)-2-

hydroxybenzamide hydrobromide

) NH,
™ L) o

In a 25 ml-round bottom flask, with reflux condenser, magnetic stirrer bar and inert
gas equipment a mixture of benzofuran-5-methyl-thiourea (0.067 g; 0.24 mmol) and
5—(bromoacetyl)—2-hydroxybenzamide (0.062 g; 0.24 mmol) in 3 ml of dry methanol
was refluxed 2h under argon. The solution was concentrated and the residue was
refluxed for a short time in 6 ml of a mixture of petrol ether (b.p. 40-60°C)/ethy! ace-

tate (1:1).The precipitate was filtered off, washed with a mixture of petrol ether (b.p.
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40-60°C)/ethyl acetate (1:1) and dried in vacuum to give 0.0924 g (86 %) of a reed
green solid.

'H-NMR (300 MHz, DMSO-dy): = 4.67 (s; 2H), 6.94 (d, } = 8.1Hz; TH), 6.96 (s;
1H), 7.37 (d, J = 8.1Hz; 1H), 7.59 (d, ] = 8.4Hz 1H), 7.70 (s5; TH), 7.82 (dd, ] = 8.4,
1.8Hz 1H), 8.00 (d, } =1.8Hz; 1H), 8.28 (d, ] = 1.8Hz; 1H), 8.48 (broad; 1H)

MS (APCI) m/z 366 [M+H]*

5.52  Preparation of 5-(2-(benzo[dlthiazol-2-ylmethylamino)thiazol-4-yl)-2-

hydroxybenzamide hydrobromide

OR

In a 25 ml-round bottom flask, with reflux condenser, magnetic stirrer bar and inert
gas equipment a mixture of benzothiazol-2-ylmethyl-thiourea (0.0692 g; 0.31
mmol) and 5-(bromoacetyl)-2-hydroxybenzamide (0.080 g; 0.31 mmol) in 3 ml of
dry methanol was refluxed 2h under argon. The solution was concentrated and the
residue was refluxed for a short time in 6 ml of a mixture of petrol ether (b.p. 40-
60°C)/ethyl acetate (1:1).The precipitate was filtered off, washed with a mixture of
petrol ether (b.p. 40-60°C)/ethyl acetate (1:1) and dried in vacuum to give 0.1382 g
(96 %) of an olive brown solid.

"H-NMR (300 MHz, DMSO-d,): = 5.00 (s; 2H), 6.88 (d, ] = 8.4Hz; TH), 7.00 (s;
TH), 7.41 (t, ] = 6.9Hz; TH), 7.50 (t, } = 8.1Hz; 1H), 7.85 (d, } = 8.4Hz; 1H), 7.97 (d,
J=6.9Hz; TH), 8.05 (d, ] = 6.9Hz; TH), 8.29 (s; 1H)

MS (APCI) m/z 383 [M+H]*
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5.53 Preparation of 5-(2-((1H-indol-3-yl)methylamino)thiazol-4-yl)-2-

hydroxybenzamide hydrobromide

S\ OH
' N
b

In a 25 ml-round bottom flask, with reflux condenser, magnetic stirrer bar and inert

gas equipment a mixture of (1H-indol-3-ylmethyl)-thiourea (0.100 g; 0.49 mmol)
and 5-(bromoacetyl)-2-hydroxybenzamide (0.126 g; 0.49 mmol) in 6 ml of dry me-
thanol was refluxed 2h under argon. The beige precipitate was filtered off, washed
with methanol and dried in vacuum to give 0.0351 g of beige solid.

The methanolic solution was evaporated in vacuum and the residue was treated in
an ultrasonic bath with a little amount of diisopropyl ether. The precipitate was fil-
tered off, washed with diisopropyl ether and dried in vacuum to give 0.0691 g (32
%) of a purple violet solid.

Purification of the substance by flash chromatography on silica gel (12:2:1 di-

chloromethane: ethyl acetate: methanol) gave 0.0059 g of a light brown beige solid.

""H-NMR (300 MHz, DMSO-d): = 5.11 (s; 2H), 6.95-7.08 (m; 2H), 7.27 (m; TH),

7.36 (d, ] = 8.4Hz; 1H), 7.65 (dd, ) = 8.4, 2.4Hz; 1H), 8.01 (dd, ] = 9.0, 2.1Hz; 1H),
8.15 (d, ] = 2.1Hz; 1H), 8.55 (m; 1H), 11.01 (s; 1H)

MS (APCI) m/z 365 [M+H]*

5.54  Preparation of tert-butyl 2-(2-(1H-indol-3-yl)ethylamino)-4,5-
dihydronaphtho[1,2-dlthiazol-7-ylcarbamate

a) Synthesis of (6-Bromo-5-0x0-5,6,7,8-tetrahvdro-nap hthalen-2-vl)-carbamic

id tert- I r
(5-Ox0-5,6,7,8-tetrahydro-naphthalen-2-yl)-carbamic acid tert-butyl ester (0.791 g,
3.03 mmol) was dissolved in a mixture of tetrahydrofuran and chloroform (1:2, 15

ml). The mixture was cooled to O C. Bromine dissolved in 4 ml of chloroform was
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added and the mixture was stirred for 1.5 h at 0 C. Water (50 ml) was added and the
mixture was extracted with ethyl acetate (50 ml). The organic phase was dried
(MgSO4) filtered and concentrated under vacuum. Purification by flash chromatog-
raphy (eluent: petrol ether / ethyl acetate 10/1 to 1/1) gave 202 mg (17%) of brown
solid.

"H-NMR (300 MHz, DMSO-dy): = 1.49 (s; 9H), 2.32 (m; 1H), 2.90 (m; 1H), 3.05
(m; TH), 4.95 (m; TH), 7.39(dd, ) = 8.7, 2.4Hz; 1H), 7.54 (d, ] = 2.4Hz 1H), 7.83
(d, ] = 8.7Hz; 1H), 9.86 (s; 1H)

MS (APCI) m/z 340, 342 [M+H]* (1 bromine)

b)

(6-Bromo-5-ox0-5,6,7,8-tetrahydro-naphthalen-2-yl)-carbamic acid tert-butyl ester
(96 mg, 0.28 mmol) and [2-(1H-indol-3-yl)-ethyl]-thiourea (62 mg, 0.28 mmol) were
dissolved in methanol (5 ml). The mixture was refluxed for 2 h and cooled to RT.
Aqueous sodium hydroxide solution (2 M, 15 ml) was added and the mixture was
extracted with ethyl acetate (2x15 ml). The organic phase was dried with MgSO4,
filtered and concentrated under vacuum. Purification by flash chromatography (pet-
rol ether: ethyl acetate 3:1) gave 113 mg (88%) of brown solid.

"H-NMR (300 MHz, DMSO-d,): = 1.47 (s; 9H), 2.75 (m; 2H), 2.87 (m; 2H), 3.00:
(m; 2H), 3.50 (m; 2H), 6.99 (m; 1H), 7.07 (m; 1H), 7.26-7.36 (m; 3H), 7.49 (d, ] =
7.8Hz; 1H), 7.64 (m; TH), 9.29 (s; TH), 10.83 (s; TH)

MS (APCI) m/z 461 [M+H]*



10

15

20

25

WO 2005/068458 PCT/EP2005/000335

90

5.55 Preparation of N2-(2-(1H-indol-3-yDethyl)-4,5-dihydronaphthol1,2-

dlthiazole-2,7-diamine

tert-Butyl 2-(2-(1H-indol-3-yl)ethylamino)-4,5-dihydronaphtho[1,2-d]thiazol-7-
ylcarbamate (56 mg, 0.12 mmol) was dissolved in dichloromethane (3 ml). Trifluo-
roacetic acid (1 ml) was added and the mixture was stirred for 0.5 h at RT. Heptane
was added and the mixture was concentrated under vacuum. Purification by flash
chromatography (eluent: petrol ether / ethyl acetate 2/1 to 2/2) gave 28 mg (65%) of
a brown oil.’

"H-NMR (300 MHz, DMSO-dg): = 2.73 (m; 2H), 2.86 (m; 2H), 3.01 (m; 2H), 3.52
(m; 2H), 6.64 (m; 2H), 6.97 (td, ] = 6.9, 1.5Hz; 1H), 7.07 (t, ] = 6.9Hz; 1H), 7.19 (d, -
J=2.4Hz 1H), 7.34 (d, ) = 8.4Hz 1H), 7.43 (d, ] = 8.4Hz; 1H), 7.65 (d, ] = 8.1Hz;
TH), 10.84 (s; TH)

MS (APCI) m/z 361 [M+H]*

5.56  Preparation of 2-0x0-5-2-(phenethylamino)thiazol-4-yl)-2,3-

dihydrobenzoldloxazole-7-carboxamide hydrobromide

a) 5-Acetyl-2-hvdroxy-3-nitro-benzamide

To a stirred solution of 4.0 g of 5-acetylsalicylamide (22.3 mmol, 1 eq) in acetic a-
cid (400 mL) at RT fuming 5.5 mL of HNO, were drop wise added (133.8 mmol, 6
eq). The reaction was allowed to stir at RT for 24h. Monitoring by TLC-control
(SiO2; ethyl acetate / petrol ether1/1)

Work-up:

The reaction mixture was poured onto ice water (600 mL) and extracted 5x by ethyl
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acetate (ca. 2000 mlL). The organic layer was dried over sodium sulphate and con-
centrated under vacuum to yield 4.2 g (84%) of the desired compound.

'H-NMR (300 MHz, DMSO-d}): =2.62 (s; 3H), 8.57 (d, ] = 1.8Hz; TH), 8.80 (d, ] =
1.8 Hz; 1H), 9.25 (broad; 1H)

MS (APCI) m/z 225 [M+HI*

b) 5-Acetyl-3-amino-2-hydroxybenzamide

To a stirred mixture of 170 mg of 5-acetyl-5-nitrosalicylamide (0.76 mmol, 1 eq)
and catalytic amounts of heptylviologen in acetonitrile 2 mL) and water (0.6 ml)
were drop wise added a solution of 629 mg of potassium carbonate (4.55 mmol, 6
eq) and 1.06 g of sodium dithionite (6.08 mmol, 8 eq) in water (2 mL) at RT.
The reaction mixture was controlled by TLC (CH,Cl,/MeOH/NH, 90/9/1). After con-
sumption of the starting material, the reaction mixture was diluted by water. The
aqueous layer was extracted at pH 7.0 10x by ethyl acetate. The organic layer was
dried over sodium sulphate and concentrated in vacuum.

Yield: 130 mg = 88% |

"H-NMR (300 MHz, DMSO-d}): =2.55(s; 3H), 7.31 (d, ) = 1.8Hz; TH), 7.85 (d, ] =
1.8 Hz; TH), 8.05 (broad; 1H). 8.65 (broad; 1H)

MS (APCI) m/z 195 [M+H]*

c)

amide

To a stirred solution of 5-acetyl-3-amino-2-hydroxybenzamide (720 mg, 3.7 mmol,
and Teq) in tetrahydrofuran (40 mL) in the presence of triethylamine (513 pl, 3.7
mmol, 1 eq) at RT was added diphosgene (550 mg, 1.9 mmol, and 0.5 eq).The reac-
tion mixture was allowed to stir at RT for 20h. Monitoring by TLC (SiO,;
CH,Cl,/MeOH/NH, 90/9/1).After consumption of the starting material, the reaction
mixture was poured onto 100 mL of ice water. The organic layer was separated, the
aqueous layer was extracted 2x by dichloromethane. The combined organic layer

was dried over sodium sulphate and evaporated under vacuum. Purification by flash
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chromatography on silica gel (CH,Cl,/MeOH/NH, 90/9/) ylelded 110 mg of the de-
sired compound.

'H-NMR (300 MHz, DMSO-d)): = 2.55 (s; 3H), 7.67 (d, } = 1.8H=z; 1H), 7.71
(broad; 1H). 7.80 (broad; 1H), 8.05 (d, } = 1.8 Hz; 1H),

MS (APCI) m/z 221 [M+H]*

d) Synthesis of 5-(2-bromo-acetyl)-2-0x0-2,3-dihvdro-benzoxazole-7-carboxvlic

id ami
To a stirred solution of 5-acetyl-2-ox0-2,3-dihydro-benzoxazole-7-carboxylic acid
amide (120 mg, 0.54 mol, Teq) in THF (10 mL) at RT was added pyridine perbro-
mide (174 mg, 0.54 mmol, Teq). The reaction mixture was allowed to stir at RT for
24h.

Insoluble residues were filtered off, the mother liquor was concentrated under vac-

uum. The crude was engaged immediately into the next reaction.

e) Synthesis of 2-0x0-5-(2-(phenethvlamino)thiazol-4-v])-2.3-

ihvdroben xazole-7- xamide h romi

%l@
>=

Cont,
A mixture of phenethylthiourea (97 mg, 0.54 mmol, 1 eq) and 5-(2-brom o-acetyl)-2-
0X0-2,3- dlhydro—benzoxazole-7-carboxyl|c acid amide (0.54 mmol, 1 eq) in ethanol
(10 mL) were heated under reflux for 4h. The reaction mixture was concentrated
under vacuum (2 mL volume), diisopropylether (5 mL) were added, the formed pre-
cipitate was filtered off, washed by diisopropylether and dried under vacuum.

Yield: 75 mg (30%)
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"H-NMR (300 MHz, DMSO-d})): =2.93 (t, ] = 7.5Hz 2H), 3.57 (t, ] = 7.5Hz 2H),
7.19 (s; TH), 7.20-7.35 (m; 5H), 7.59 (m; 2H), 7.76 (broad, 1H), 7.86 (d, J = 1.8Hz;
1H), 11.96 (s; 1TH)

MS (APCI) m/z 381 [M+H]*

5.57 Preparation of [2-(1-methylbenzoldlimidazo-2-yhthiazol-4-yl]-2-

hydroxybenzamide

NH; OH

In a 25 ml flask 0.25 mmol (48 mg) of the benzimidazole thioamide and 0.25 mmol
(64.5 mg) of the bromo ketone were refluxed 2h at 80 °C in 3ml methanol and 2 ml
dimethylformamide. The white precipitate was filtered off.

Yield: 70 mg, 0.16 mmol, 65 %

TH-NMR (300 MHz, DMSO-d6): = 4.40 (s; 3H), 6.92-7.27 (m; 2H), 7.30 (m; 1H),
7.40 (m; TH), 7.74 (m; 2H), 8.16 (dd, ] = 6.3, 2.1Hz; 1H), 8.19 (s; TH), 8.54 (d, ] =
2.1Hz; TH)

MS (ESI) m/z 351 [M+H]*
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Abbreviations and Acronyms

When the following abbreviations are used throughout the disclosure, they have the
following meaning:

A
AcOH
amu
Anal. Calcd
Ar

BSA
n-Buli
CDCl,
CD,OD
CHCI,
CH,Cl,
CH,CN
Cl

Cul.
Cs,CO,
CPM
DMF
DMSO
DMSO-d,
EDCI

El

EPA

ES

Et;N
EtOAC
Et,O
EtOH
ETPB

g

GCEI
GCMS
h

H,

HBr
HCI

'H NMR
HEPES
HOACc

Angstrom

acetic acid

atomic mass units
analysis calculated
argon

bovine serum albumin
butyllithium
chloroform-d
methanol-d,
chloroform

methylene chloride
acetonitrile

chemical ionization (in mass spectrometry)
copper iodide

cesium carbonate
counts per minute
dimethylformamide
dimethylsulfoxide
dimethylsulfoxide-d

electron impact (in mass spectrometry)
Environmental Protection Agency (as in EPA vial)
electrospray ionization (in mass spectrometry)
triethylamine

ethyl acetate

diethyl ether

ethanol

ethyltriphenylphosphonium bromide

gram

gas chromatography - electron impact mass spectrometry
gas chromatography / mass spectrometry

hour(s)

hydrogen gas

hydrogen bromide

hydrochloric acid

proton nuclear magnetic resonance
4-(2-Hydroxyethyl)piperazine-1-ethanesulfonic acid
acetic acid
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HOAt
HPLC
H,S

Hz
KHMDS
KOH

L
LCMS
LDA

M
MCPBA
MeCN
MeOH
min

Hg

mg
MgSO,
mL

pm

pM
mm
mmol
mL
mm
mol
mp

MS
m/z

95

n-hydroxyazatriazole

high performance liquid chromatography

hydrogen sulfide
hertz

potassium bis(trimethylsilyl) amide

potassium hydroxide
liter(s)

liquid chromatography / mass spectroscopy

lithium diisopropyl amide
molar
m-chloroperbenzoic acid
acetonitrile

methanol

minute

microgram

milligram

magnesium sulfate
microliter

micrometer

micromolar

millimeter

millimol

milliliter

millimeter

mole

melting point

mass spectrometry

mass to charge ratio

MTBE methyl tert-butyl ether

N
NaHCO,
NaHMDS
NaOH
Na,SO,
NCS
NH,CI
NH,OH
NMR
nM

PCC
Pd/C
POCI,
P,Os

psi

Rf

normal

sodium bicarbonate

sodium bis(trimethylsilyl)amide
sodium hydroxide

sodium sulfate
n-chlorosuccinimide
ammonium chloride
ammonium hydroxide
nuclear magnetic resonance
nanomolar

pyridinium chlorochromate
palladium on carbon
Phosphorous oxychloride
phosphorous pentoxide
pounds per square inch

TLC retention factor

PCT/EP2005/000335
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SPA
THF
TFA
™S
TLC

96

room temperature
Scintillation Proximity Assay
tetrahydrofuran
trifluoroacetic acid
tetramethylsilane

thin layer chromatography
HPLC retention time

PCT/EP2005/000335
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Claims

A compound of the formula ()

Aly X
| 156 (D
-

wherein
X represents N, O, Cor S
Y represents S, NH, C or O

10

15

20

25

L' represents

a chemical bond;
carbonyl;
COOH;
-(CH,),- wherein
ais1,2,3,40r5;
-CH,0+
-OCH,~;
~OCH(CH,),;
-O- or -5~
-N(R")- wherein
R represents H, C,, alkyl, Cqgaryl or NH;
-NHC(O)-; -C(O)NH-~;

O

-CH,NHC(O)-;
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-CH,C(O)OCH,;
-C(O)NH(CH,),NH,;
-C(O)NH(CH,),0H;
-C(O)NH(CH,),NHC(O)OC,H,;
NHC(O)OC,H;

L? represents

a chemical bond;
-(CHp)~

-CH,0O-;

-NR")-
-NH(CH,),~;
-N(CO)R'-; or
-NHC(O)NH-;

J represents

H;
C,, alkyl, wherein C,, may be substituted by at least one halo-
gen; or

halogen; and

A is not existent or represents a (hetero)cyclic, aromatic or non-

aromatic optionally substituted ring system;

G represents a (hetero)cyclic, aromatic or non-aromatic optionally

substituted ring system or
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L', A and ] form together a cyclic or heterocyclic mono-, bi- or tri-

cyclic ring system
or a pharmaceutically acceptable salt thereof.

Compound of formula (I), wherein A and G are independently from each

other a mono-, bi- or polycyclic ring system.

Compound of formula (I) according to claims 1 or 2 wherein A and G repre-
sent independently from each other a mono- or bicyclic aryl or heteroaryl

ring system.

Compound of formula (I) according to claim 1 or 2, wherein A and G are
independently from each other an aromatic ring system selected from a group
consisting of: benzene, pyridine, furane, benzofurane,
2,3dihydrobenzofurane, pyrrole, thiophene, benzothiophene, pyrazole, imi-
dazole, 1H-benzoimidazole, indene, thiazole, benzothiazole, oxazole, ben-
zooxazole, benzo[d]oxazole-2(3H)-one, pyridazine, pyrimidine, pyrazine,
naphthaline, dihydro-1,2-naphtaline, chinoline, isochinoline, indole, purine,
phenanthrene, benzo[1,3]disoxole, benzo[1,4]oxazine-3-one, carbaxole,
chromen, 2,3-dihydro-benzo[1,4]1dioxine, 3,4-dihydro-2H-
benzo[b][1,4]dioxepine.

Compound of formula (I) according to claim 1 or 2, wherein A and G are
independently from each other C,; cycloalkyl, C;; heterocycloalkyl, Csq
(hetero)cycloalkenyl, Cq, (hetero)bicyloalkyl or Cg 4, (hetero)bicycloalkenyl.

Compound of formula (I) according to claims 4 or 5, wherein A and G are
independently from each other substituted by one or more substituent(s) se-

lected from the group consisting of:
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C, (hetero)alkyl;
Cis haloalkyl';
Cs (hetero)cycloalkyl;
OR'";
COOH;
_O(CH,),COOH,;
-C(O)NR’;
-C(O)NH-;
-C(O)NH,;
-NHC(O)-;
halogen;
phenyl optionally substituted by halogen;
NO,;
CN;
-N(R?),; wherein
R® represents H, C,, alkyl, C, ¢ cycloalkyl, or phenyl
optionally substituted by halogen;
~(CH,),N(R")(R*; wherein
R* represents -(CH,),OR’ or -(CH,),N(R"),; and
C,, acyl; and
CO,R’;
wherein R1 represents H, C,, alkyl, C,, haloalkyl, phenyl, benzyl
optionally substituted by C,; alkyl or C, ; haloalky!

Compound of formula () according to any of the afore-mentioned claims,

wherein A and G are - independently from each other - substituted at 0, 1 or

2 position(s).
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Compound of formula (I) according to any of the afore-mentioned claims,
wherein
X represents N

Y represents S, O or NH.

Compound of formula (I) according to any of the afore-mentioned claims,
wherein
X represents N

Y represents S.

Compound of formula (I) according to any of the aforementioned claims,
wherein L? represents -NH(CH,),-, -N(R")-, -NHC(O)NH- or -N(CO)R'-.

Compound of formula () according to any of the aforementioned claims,

wherein L? represents -NH(CH,),-.

Compound of formula () according to any of the aforementioned claims,

wherein

A represents a mono- or bicyclic aryl or heteroaryl ring system, option-

ally substituted;

G represents a poly- or bicyclic or (hetero)aryl ring system or imidazole,
pyrrole, thiophene, pyridazine, pyrazine, thiazole, or oxazole, option-
ally substituted;

L? represents —-NH(CH,),-, -NR'-, -NHC(O)NH- or -NH(CO)R'- ;

L' represents a chemical bond, carbonyl or «(CH,), -.
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Compound of formula (l) according to claim 12, wherein G‘ is @ poly- or
bicyclic (hetero)aryl ring system under the provision that L' is a chemical
bond.

Compound of formula (1) according to any of claims 1 - 11, wherein

A represents a bicyclic aryl or heteroaryl ring system, optionally
substituted,

with the provision that L' is carbonyl;

A represents a bicyclic aryl or heteroaryl ring system, pyrrole,
furan, thiophene, pyridine, pyridazine, pyrazine, pyrimidine,
pyrazole, thiazole, or oxazole, optionally substituted, 6r

a non-aromatic C,,, mono- or bicyclic alkyl or heteroalkyl

ring, optionally substituted,
with the provision that L' is <(CH,),~; or

A represents a bicyclic heteroaryl ring syste.m, optionally sub-
stituted with the provision that A cannot be benzothiophene, or
a substituted bicyclic aryl ring system or

pyrrole, pyridazine, pyrazine, pyrimidine, thiazole, pyrazole,

or imidazole, optionally substituted,
with the provision that L' is a chemical bond;

G represents a mono- or bicyclic aryl or heteroaryl ring system, op-

tionally substituted; and
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L? represents ~NH(CH,),~, -NR'-, -NHC(O)NH-, or -NH(CO)R'-.

A pharmaceutical composition comprising at least one compound of one

- of claims 1-14 and a pharmaceutically acceptable carrier.

Compound of any of claims 1 to 14 or composition according to claim 15

as kinase inhibitor, particularly as Src family kinase inhibitor.

Use of a compound of any of claims 1 to 14 or of a composition of claim
15 or 16 for the preparation of a medicament for the treatment of disease
associated with an abnormal activity or level of a kinase, in particular

cancer, immunosuppression, osteoporosis, allergic reactions.

Use according to claim 17 for the treatment of solid cancer, e.g. lung,
kidney, breast, pancreas, skin, eye, bone, liver, prostate, ovarian or brain
cancer or non-solid forms of cancer, e.g. tumors of the blood forming sys-

tem.

Method of inhibiting a kinase, in particular a Src family kinase inhibitor,

comprising contacting a kinase with a compound of any of claims 1 - 14.
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