MODULATORS FOR AMYLO D BETA The invention relates to conpounds of formula
RLis -C(OOI|ower alkyl, cyano or is hetaryl; hetaryl is a fve-or six
menber ed Wet2e098y127gr oup, optionally substituted by R ; PRI/EP00RAS®IEN,

| ower al kyl, |ower alkyl substituted by hal ogen, |ower al koxy or |ower

al koxy substituted by hal ogen; R2 is hyldrogen, |ower al koxy, |ower alkyl,
hal ogen or cyano; R3is -(CH 2)n-C(O O | ower al kyl, lower alkyl, |ower

al koxy, hydroxy, -O Si (CH3)2-1ower alkyl, -C(O-N(lower alkyl)2, -0-S(O
2-1ower al kyl, C3-7-cycloal kyl, S(O 2-aryl, heterocyclyl,
-C(O-heterocyclyl, or is aryl or hetaryl, which aryl or hetaryl rings are
optionally substituted by one or nore R; R4 is hydrogen, |ower alkyl,

hydroxy or CH2CN;, X is S - = i , lower alkyl or
hydroxy, Y is a bond, Ol\féDgfngR@(ﬁ—PEWam?%‘ﬁ( R)-; R is hydrogen,
| ower alkyl, C(OOIower alkyl, C(O-Iower alkyl, S(O2-1ower alkyl, or
benzyl; nis OCor 1 or to pharmaceutically active acid addition salts. It
has been fdigdnyehten fecpiocoawovedmidomddaof fornula | are nodul ators for

anyl oid beta and thus, they may be useful for,the treatment or prevention
of a di sease associated wth tRe N\g'/mm_ f _b-anyloid in the brain, in

particul ar Al zhei ner's disease, edses such as cerebral anyloid
angi opat hy, hereditary cerebrak'hesorrhagé, with anyl oi dosi s, Dutch-type
(HCHWA-D), nulti-infarct denentia, denmentia Pugilistica and Down
syndrone. Al zhei nmer's di sease (AD) is the nbst common cause of denmentia in
later life.

R is —C(0)O-lower alkyl, cyano or is hetaryl;
5 hetaryl is a five-or six membered heteraryl group, optionally substituted by R’;

R’ is halogen, lower alkyl, lower alkyl substituted by halogen, lower alkoxy or lower alkoxy
substituted by halogen;
R’ is hydrogen, lower alkoxy, lower alkyl, halogen or cyano;
R’ is —(CH,),-C(0)O-lower alkyl, lower alkyl, lower alkoxy, hydroxy, -O-Si(CH3),-lower
10 alkyl, -C(O)-N(lower alkyl),, -O-S(O),-lower alkyl, C5s-cycloalkyl, S(O),-aryl,

heterocyclyl, -C(O)-heterocyclyl, or is aryl or hetaryl, which aryl or hetaryl rings are
optionally substituted by one or more R’;

R* is hydrogen, lower alkyl, hydroxy or CH,CN;

is S or -N=C(R’)-;

I

15 R’ is hydrogen, lower alkyl or hydroxy,
0

Y is a bond, -O-, —CH,-, —CH,-CH,-, XOJ or —-N(R)-;
R is hydrogen, lower alkyl, C(O)O-lower alkyl, C(O)-lower alkyl, S(O),-lower alkyl, or
benzyl;
n isOorl
20 or to pharmaceutically active acid addition salts.
It has been found that the present compounds of formula I are modulators for amyloid
beta and thus, they may be useful for the treatment or prevention of a disease associated with the
deposition of B-amyloid in the brain, in particular Alzheimer’s disease, and other diseases such

as cerebral amyloid angiopathy, hereditary cerebral hemorrhage with amyloidosis, Dutch-type

25 (HCHWA-D), multi-infarct dementia, dementia pugilistica and Down syndrome.



Pat hol ogically, AD is characterized by the deposition of anyloid in
extracel lul ar plaques and intracellular neurofibrillary tangles in the
brai n. THEOa2MYBIR7pl aques are nainly conposed of anyl olP@THEPRANVMEW3IE Ab
pepti des) which originate fromthe b-Anyloid Precursor Protein (APP) by a
series of proteolytic cleavage steps. Several forns of APP have been
identified of which the nost abundant are proteins of 695, 751 and 770

am no acids Algmﬁlbr sz[i@egsezeAD)a@rﬂhsmd‘sf o s cagk f genentiahin dughlifdi f f er enti al
splicing. The Ab peptides are derived fromthe same domai nh of the APP. Ab
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cytoplasmati c_domai n ( CTFb) CTFb is the substrate f H§ecretase whi ch
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pept i dg%o g%{m B LY E;f%%lﬁs%‘?ébsf ‘75?‘95%*?70 b QM g{hf ?er;t % hifa eefﬁ}{ﬁg% §teh,

medi at secretase result eptides o ent chain

e.g. Ahgdfk th@dwtgh dffereptid 2plicihg TlatAEspepmrdes are deggat fled thosdne dldmammf Ehe
pathogdg5c anyl oi d pepti de because of its strong tendency to form

neur ot dXilc aggregates. The b-secretase is a typical aspartyl protease. The

g-secretase A @ ﬂ?&%&%%&ﬁ&d% x'mhl%qgm&ts'e@&ngﬁl REYBORWPpRIRIPR: 1t
exact conp05|t|on I's inconpletely unders However, the presenilins are

essHht |eatymmtpnnm1rﬁ-sandfy -sehicgasadi-Bedretyscasichviem first apnhegamceau}aedolgammﬁ AP

at ypi cal tyl proteases which cl e wwthin the TMof their strates
and. whilks OBl éhl&téwergefa‘afﬁgﬁ Gﬁp@n@%ﬁ%ﬁ@dﬁ%ﬁé Getnes pgs e Aol

conpon r g§§? AR hl and
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specificity and may cl eave further nenbrane proteins unrelated to APP and
Not ch. cytoplasmic fragment. Various proteolytic cleavages mediated by y-secretase result in A

15 peptides of different chain length, e.g. AB38, AB40 and AB42. The latter one is regarded to be
the more pathogenic amyloid peptide because of its strong tendency to form neurotoxic
aggregates.

The B-secretase is a typical aspartyl protease. The y-secretase is a proteolytic activity
consisting of several proteins, its exact composition is incompletely understood. However, the

20 presenilins are essential components of this activity and may represent a new group of atypical
aspartyl proteases which cleave within the TM of their substrates and which are themselves
polytopic membrane proteins. Other essential components of y-secretase may be nicastrin and
the products of the aphl and pen-2 genes. Proven substrates for y-secretase are the APP and the
proteins of the Notch receptor family, however, y-secretase has loose substrate specificity and

25 may cleave further membrane proteins unrelated to APP and Notch.

The y-secretase activity is absolutely required for the production of AP peptides. This has
been shown both by genetic means, i.c., ablation of the presenilin genes and by low-molecular-
weight inhibitory compounds. Since according to the amyloid hypothesis for AD the production
and deposition of AP is the ultimate cause for the disease, it is thought that selective and potent

30 inhibitors of y-secretase will be useful for the prevention and treatment of AD.

An alternative mode of treatment is the modulation of the y-secretase activity which
results in a selective reduction of the AB42 production. This will result in to an increase of

shorter AP isoforms, such as AB38, AB37 or others, which have reduced capability for



The g-secretase activity is absolutely required for the production of Ab
peptides. This has been shown both by genetic neans, i.e., ablation of the
preseni | iWOgemwes7RAd by | ow nol ecul arwei ght i nhi bitory ®6FFEFANIHS0SH nce
according to the anmyl oid hypothesis for AD the production and deposition of
Ab is the ultimate cause for the diseaske, it is thought that selective and
potent inhibitors of g-secretase will be useful for the prevention and

t r eat megpreghtiodAndAvale tiemidionyendrirde: REs tiduedbrieNComporde whikhidhati taiy edfect he
g-secretase activity which results in a selective reduction of the Ab42
pr oduc togARdUtHINg Yrickretase aefitity) iRclide eqitaimpqnesiewitf autfrdHiasmugry &8¢or ms, such
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pl aque rmat’i on, neur ot oxi c ounds ich show this
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deposition of b-anyloid in the brain, in icul’ar Al zhéi mer's di sease,

and ot hveth dhglealsess, Buch-tys (&K}PéW%aD)mﬁlﬂnﬂqurdgn@pm, igmeniés putiikisicy anér ebr al
hem)rrtba wi t.h anyl oi dosis, Dutch-type (HCHWA-D), multi-infarct denentia,
denenti aoq}% fsf{lff ca and Down syndronme. Numerous docunents describe the
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The following definitions for compounds of formula I are used:
As used herein, the term "lower alkyl" denotes a saturated straight- or branched-chain
group containing from 1 to 7 carbon atoms, for example, methyl, ethyl, propyl, isopropyl, n-
25 butyl, i-butyl, 2-butyl, t-butyl and the like. Preferred alkyl groups are groups with 1 - 4 carbon
atoms.
As used herein, the term "lower alkoxy" denotes a group wherein the alkyl residue is as
defined above and which is attached via an oxygen atom.
As used herein, the term "lower alkyl substituted by halogen" denotes an alkyl group as
30 defined above, wherein at least one hydrogen atom is replaced by halogen, for example CF3,
CHF,, CH,F, CH,CF;, CH,CH,CF;, CH,CF,CF; and the like.

The term "halogen" denotes chlorine, iodine, fluorine and bromine.



Clarke et al, J . Biol. Chem 281 (2006) 31279-89 Stock et al, Bioorg. Mud.
Chem Lett. 16 (2006) 2219-2223 Narlawar et al, J . Med. Chem 49 (2006)
7588-91 WO 2p@VU8BRI7Tng definitions for conpounds of formMBCA/AP2¢MWAO5WSed: As
used herein, the term"lower alkyl" denotes a saturated straight- or
branched-chai n group containing from1-4o 7 carbon atons, for exanple,

met hyl , ethyl, propyl, isopropyl, nbutyl, i-butyl, 2-butyl, t-butyl and the
| i ke. Preferasgdeahlyin, geaums “AvenmgmduRd hetckdryllgrou’ dabhon atdd®myl gdsupsed
herein, the term™"lower al koxy" denotes a group wherein the al kyI resi due

is as ¢eRfHERe @Wéh@ﬁ@ema&m §61§?tﬁ‘é§ﬁ€blth9 lgéplarpoawg@rp A-oh®t Bsfotised
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group as ein‘at [east n atomi1s replaced by
hal oger[l 2f4n}mxaelmn‘p5@zlﬁiﬁ 3, 0-diaghRFyl. CrHSFS] arctROHECES- 1 GHR2GF203-dnd t he
i ke %gr m " hal oEg denotes chlorine, iodine, fluorine and

brom n YL SEOrHRF&VhSMRE term "fi ve- membered heteraryl group” denotes
a heteroaryl group, containing two or three heteroatons, selected fromthe
group consisting of N, S or O for exanple oxazol-5-yl, [ 2,4]triazol -1-yl,

im dazol 1-Ad qsequ:ramtheztelym “sm-memi@r@rl;dterm[yll gupy qu:saazl@ﬂteraalvl gIonp,
[1,3,4]-o0xadi azol erre azo

i a0 BRI o5 Tkt aireBh EofE o AdmiiSy e BSAmidpiorina AT e i e
het er aryd p @R, PBRAEBSyldr POL@IORLY brodpd Whost HRKIAIIUE the@PYeidLDy L eimid-
nitrogen atom f'or exanpl e pyridyl, pyramdyl or pyridazyl. Preferred are

t helbyrbrd-gaoyns; pyrinid-6-yl or pyridaz-4-yl groups. Most preferred are the
pyrid-4-yl or pyrimd- 6-yl groups. The term"aryl" denotes an aromatic

mono or bi Cylgnleitgm? aa{rple %eﬁ&t@gafyt%hﬁmc HIO(PIB o‘?)ﬁﬁ%)llicecarbon ring system, for example
phenyl or naphthyl.

The term "pharmaceutically acceptable acid addition salts” embraces salts with inorganic
15 and organic acids, such as hydrochloric acid, nitric acid, sulfuric acid, phosphoric acid, citric
acid, formic acid, fumaric acid, maleic acid, acetic acid, succinic acid, tartaric acid, methane-

sulfonic acid, p-toluenesulfonic acid and the like.

Objects of the present invention are compounds of formula I per se, the use of
20 compounds of formula I and their pharmaceutically acceptable salts for the manufacture of
medicaments for the treatment of diseases, related to modulators for amyloid beta, their
manufacture, medicaments based on a compound in accordance with the invention and their
production as well as the use of compounds of formula I in the control or prevention of
Alzheimer’s disease, and other discases such as cerebral amyloid angiopathy, hereditary
25  cerebral hemorrhage with amyloidosis, Dutch-type (HCHWA-D), multi-infarct dementia,
dementia pugilistica and Down syndrome.
Further objects of the invention are all forms of optically pure enantiomers, racemates or
diastercomeric mixtures for compounds of formula I.

Preferred is a compound of formula



phenyl or naphthyl. The term "pharmaceutically acceptable acid addition
salts" enbraces salts with inorganic and organic acids, such as

hydr ochl oWwDeoeis@27ni tric acid, sulfuric acid, phosphorPCT&EPRI/08008¢ i c
acid, formc acid, fumaric acid, naleic acid, acetic acid, succinic acid,
tartaric acid, nethanesul fonic acid, p-X*oluenesulfonic acid and the Iike.
hj ects of the present invention are conpounds of forrmula | per se, the use
of conpounds of formula | and their phar Utically acceptable salts for

t he manufacture of nedicanments for the trg BpA(Rf, di seases, related to
modul ators for anyloid beta, the| r nfanufa , d2 canments based on a

conpound i n accordance vmti'? m(u;bl d_their production as well as
t he use of conmpounds of forrrul tih
(I

e rol or prevention of
Al zhei ner' s di sease, and otE eas guch)as cerebral anyloid

angi opat hy, hereditary c&ebral henorrhage—¥ith anylioi dosi s, Dutch-type
(HCHWA-D), multi-infarct denentia, denentia pugili stl ca and Down syndrone.
Furtherwm:bsnﬂcts of the invention are all forms of optically pure

enantlglprrers ?cemat es or, diastereoneric m xtures for conpounds of formula
: 'brré%ia IYC-QT 818 R AC ORS8RI %M Rher ei n het is a fve-or six menbered

het er arpyl Wo%n hélog%gﬁdw&% Qgﬂb@gtezﬂkyll sﬁwﬁft 11'6 hlalogéw\@éwﬁj éﬂydxy or

substltuted ogen, wer Xy or |ower stituted by
hal dgen; mloweﬂwmwg;«abstltht@dkyha]og@xy, hydr oxy, Iower al kyl, hal ogen or

|, hyd CN, Y bond, -O, -CH
2 2. i raedy Mg ooy, GG AL Hatadit 8 kopto! & O O 1 over ai kyl
A0 -1 qter  ad kydrog®( %Iammya%d&ylo,r ,chenzyl ;

o)
Y is a bond, -O-, -CH;,-, -CH,-CH,-, °— or -N(R)-;
R is hydrogen, lower alkyl, C(O)O-lower alkyl, C(O)-lower alkyl, S(O),-lower alkyl, or
10 benzyl;

a

or a pharmaceutically active acid addition salt.

Preferred compounds from formula I-A are those, wherein Y 1s —CH-, for example the
following compounds
(3-methoxy-4-oxazol-5-yl-phenyl)-(4-phenyl-4,5,6,7-tetrahydro-benzothiazol-2-yl)-amine

15  [3-fluoro-4-(4-methyl-imidazol-1-yl)-phenyl]-(4-phenyl-4,5,6,7-tetrahydro-benzothiazol-2-yl)-
amine
[3-methoxy-4-(4-methyl-imidazol-1-yl)-phenyl]-(4-phenyl-4,5,6,7-tetrahydro-benzothiazol-2-
yl)-amine
[3-methoxy-4-(4-methyl-imidazol-1-yl)-phenyl]-[4-(2-methoxy-phenyl)-4,5,6,7-tetrahydro-

20 benzothiazol-2-yl]-amine
[3-methoxy-4-(4-methyl-imidazol-1-yl)-phenyl]-[4-(4-methyl-3-trifluoromethyl-phenyl)-4,5,6,7-
tetrahydro-benzothiazol-2-yl]-amine
[3-methoxy-4-(4-methyl-imidazol-1-yl)-phenyl]-[4-(4-trifluoromethoxy-phenyl)-4,5,6,7-
tetrahydro-benzothiazol-2-yl]-amine

25  [4-(2,5-difluoro-phenyl)-4,5,6,7-tetrahydro-benzothiazol-2-yl]-[ 3-methoxy-4-(4-methyl-
imidazol-1-yl)-phenyl]-amine
[4-(2,5-dimethyl-phenyl)-4,5,6,7-tetrahydro-benzothiazol-2-yl]-[3-methoxy-4-(4-methyl-
imidazol-1-yl)-phenyl]-amine



or a pharmaceutically active acid addition salt. Preferred conpounds from
formula I-A are those, wherein Yis -CH 2-, for exanple the follow ng
conmpoundswo 2009/087127 PCT/EP2009/050036

( 3- net hoxy- 4- oxazol - 5-yl - phenyl ) - (4- phenyl -4, 5, 6, 7-t et rahydr o- benzot hi azol -
2-yl)-am ne -0-

[ 3-fluoro-4-(4-nmethyl -imdazol -1-yl)-phenyl]-(4-phenyl-4,5,6,7-tetrahydro-b
enzot hi[ag@lchBry-bheny®y™, B®,7-tetrahydro-benzothiazol-2-yl]-[3-methoxy-4-(4-methyl-imidazol-1-

[ 3- et hoxy 4- (4-met hyl -i m dazol -1 -yl ) -phenyl |- (4-phenyl -4,5,6, 7-tetrahydro-
benzot AaRhsnyd-anying - ani ne

3- met ¥l t 5,6,7
e r b 3R R e s PR o -
|-yl )- pim}nyﬁhhmﬂa&o(ll—yﬂr)epﬂwyl-]-ammefluororret hyl - phenyl) 4, 5 6 7-

(5 rit N RSB AgPEHabsRI- 16y -y -tpeehisggh I shionardy Coneny!

) 4 5n@etﬂyl-lhﬁagzahygﬁollaliéﬁpﬂ%hh@zol 2-yl]-amne
[4-(2,5-diTluoro-phén 7-tetrahydro- benzot hi azol - ?/I] [ 3- net hoxy- 4

- (4- rret[h;(ﬂmmthisdzmldazg_l— y-ly)) Rjﬁey;l}-l(é} -pheniyhd,5,6,7-tetrahydro-benzothiazol-2-yl)-amine
L4 (2 S et BRSBTS A1 4 9 .3 ot hoxy -4

- (4- et
1-yl)- n&wﬂﬂammmowy«;}hmf@nm@nyl) 4,5,6,7- tetrahydro benzot hi azol - 2-y

I 3- met hoxy- 4- met hyl -i m dazol -1y phenyl ] -am n
f(h %qwsl-tmlﬂﬂﬂrdr}d}rét(ﬁ;ﬂhﬁ@ﬂé@ﬁ 7) tatr@y@rorbwpﬂawérﬁddwmbbmzawﬂez yl
][ 4- ( 4 Qgégdl‘%% R]{éﬁ%l? t %&grnoy%&é&l}fg Epgx'!]e? a\ﬂ%}tﬂﬁxyA lgenzo}t“ﬁll azol - 2-yl
] - [ 3- meinldaxyk H—y()é!pheﬁm-layimd m dazol 1-yl)-phenyl]-am ne
[ 4 ( A H?t(gﬁlq:‘él%ro phengll) -4y|,%,7-tetrah%ld1]ro ‘t()eélnzotrlll(laaggl 2 %11]5[36me7thggs-£1 %Q >1/’I(1jer 0y -b enzot hi az
2-y
imidazol-1-yl)-phenyl]-amine

15 [4-(3,5-dichloro-phenyl)-4,5,6,7-tetrahydro-benzothiazol-2-yl]-[ 3-methoxy-4-(4-methyl-
imidazol-1-yl)-phenyl]-amine
[4-(3,5-difluoro-phenyl)-4,5,6,7-tetrahydro-benzothiazol-2-yl]-[ 3-methoxy-4-(4-methyl-
imidazol-1-yl)-phenyl]-amine
[4-(3,5-trifluoromethyl-phenyl)-4,5,6,7-tetrahydro-benzothiazol-2-yl]-[ 3-methoxy-4-(4-methyl-

20 imidazol-1-yl)-phenyl]-amine
[3-methoxy-4-(4-methyl-imidazol-1-yl)-phenyl]-(4-methyl-4-phenyl-4,5,6,7-tetrahydro-
benzothiazol-2-yl)-amine
[3-fluoro-4-(4-methyl-imidazol-1-yl)-phenyl]-[4-(4-methyl-3-trifluoromethyl-phenyl)-4,5,6,7-
tetrahydro-benzothiazol-2-yl]-amine

25  [4-(2-chloro-phenyl)-4,5,6,7-tetrahydro-benzothiazol-2-yl]-[3-fluoro-4-(4-methyl-imidazol-1-
y)-phenyl]-amine
[3-fluoro-4-(4-methyl-imidazol-1-yl)-phenyl]-[4-(2-methoxy-phenyl)-4,5,6,7-tetrahydro-
benzothiazol-2-yl]-amine
[4-(2,4-dichloro-phenyl)-4,5,6,7-tetrahydro-benzothiazol-2-yl]-[ 3-fluoro-4-(4-methyl-imidazol-

30 1-yl)-phenyl]-amine
2-(4-methyl-imidazol-1-yl)-5-(4-phenyl-4,5,6,7-tetrahydro-benzothiazol-2-ylamino)-phenol
[4-(2-methyl-oxazol-5-yl)-phenyl]-(4-phenyl-4,5,6,7-tetrahydro-benzothiazol-2-yl)-amine
[3-methoxy-4-(1-methyl-1H-pyrazol-4-yl)-phenyl]-(4-phenyl-4,5,6,7-tetrahydro-benzothiazol-2-



{4- (4-chl oro-phenyl)-2-[3-net hoxy- 4- (4-net hyl -i m dazol -
1-yl)-phenylam no] -4, 5,6,7- tetrahydro-benzothi azol -4-yl}-acetonitrile

2- (4- met WD-20082120] - | -yl ) - 5- (4- phenyl -4, 5, 6, 7-t et r ahy dP6THR200910M0a¢ ol - 2- yI

am no) - benzonitrile

[ 4- (2, 4-di chl oro- phenyl )-4,5, 6, 7-t et r atydr o- benzot hi azol - 2-yl ] - [ 3- net hoxy- 4

-(4-methyli m dazol- 1-yl)-phenyl]-am ne

[ 4- (2, 5&ﬁ&ﬁhhoro phenyl)-4,5,6,7-tetrahydro-benzothiazoI-2-yI]-[3-nethoxy-4

-(4-nethylimdazol- ¥I)-pheny|]-anine i

[ 4- ( 3, 33 nerrorb(hreapi-fhiazol-Seylr phailaidyricaybbadot-tsirabysiro peyaothipzplifaylioxy - 4
-(4- netgﬁ %n1dazol 1-yl)-phenyl]-am ne

[4-(3 g | uor o- phenyl )-4,5, 6, 7-t et rahydr o- benzot hi azol - 2-yl ] -[ 3- net hoxy- 4
- (4- met[#Hy(® MFdinhaﬂlgILthia‘lzoy-lS)y-l)a]hem}lhc]xyqrﬁenﬁl] -(4-phenyl-4,5,6,7-tetrahydro-benzothiazol-2-

[4-(3, 5- trlfluoronethyl phenyl )-4,5, 6, 7- tetrahydro benzot hi azol -2-yl]-[3-ne

tho%i XDeHBEt hyl i mi dazol- 1-yi)- phenyl] am ne

[ 3- et hax¥edyiads mttgﬁféh})dfﬂ géif?z@{hla{zol/b-)yi)o@w din-G471 Rt M)-adhiRhenyl -4, 5,6, 7-te

trahydrobenzothlazo - -amn
[3-fl ud#dlzttl(y&omﬂrﬁ’ryl) pﬂllﬁdlaﬂdﬂ phewl)4 @ﬁgngetr]lhxdm{oanmﬁmml -23yl)-pinfrieuor onet hyl

- phenyl tet hydr,0- b z
o () ietrdbey SR S DR ARy B T D8 DStk pipB £ (4- m
et hyl - ifmi(elag@hyll[Y Iz%ammimmsl lssa)rr]lbm 1]-(4-phenyl-4,5,6,7-tetrahydro-benzothiazol-2- yl)
[ 3- quoro 4- (4Ynet yl -i m dazol F) phenyl] [ - (2- et hoxy- phenyl)-4,5,6, 7-
t et Fhhydrebenzot hi azol - 2-yl]-am ne
[ 4- (2, 4-di chl oro-phenyl )-4,5, 6, 7-t et rahydr o- benzot hi azol -2-yl]-[3-fl uor o- 4-

b (ot hyl P RGERR PR AT TS A are thoss Mherel X i N L0121
am no) <pleplelthe following compounds
[5-benzyl-7-(2-chloro-phenyl)-4,5,6,7-tetrahydro-thiazolo[5,4-c]pyridin-2-yl]-[3-methoxy-4-(4-
methyl-imidazol-1-yl)-phenyl]-amine or
15  [5-benzyl-7-(4-chloro-3-fluorophenyl)-4,5,6,7-tetrahydro-thiazolo[5,4-c]pyridin-2-yl]-[3-
methoxy-4-(4-methyl-imidazol-1-yl)-phenyl}-amine.

Preferred are further compounds of formula

20  wherein
het  isa five-or six membered heteraryl group;
R’ is hydrogen, halogen, lower alkyl, lower alkyl substituted by halogen, lower alkoxy or
lower alkoxy substituted by halogen;
R’ is hydrogen, lower alkoxy, hydroxy, lower alkyl, halogen or cyano;
25 R* is hydrogen, lower alkyl, hydroxy or CH,CN;

R’ is hydrogen, lower alkyl or hydroxy,
(6]

Y is a bond, -O-, -CH,-, -CH,-CH,-, 9~ or -N(R)-;



[ 4- (2- et hyl - oxazol -5-yl ) -phenyl]-(4-phenyl -4,5,6, 7-tetrahydro- benzot hi azol

-2-yl)-am ne

[ 3- met hoXdyo0¢uosmer hyl - | H pyr azol - 4-yl ) - phenyl ] - (4- phenPCTAP3008/07008@t r ahydr

0- benzot hi azol - 2-yl ) - am ne

[ 3- met hoxy- 4- (2- net hyl -t hi azol - 5-yl) - ptenyl ] - (4- phenyl -4,5, 6, 7-tetrahydro-b

enzot hi azol -2-yl)- am ne

[4- (2, & di ma§ hydrogdn, &aadralkyy | Q(OFONBIVEBOAKYIPOED) lolwet 4HKph SO~ 1dwbr Slkyk bet rahyd

f o- benzot hi azol - 2- yl)-am ne

(4 phenyl - 4 51%/17_ t et r ahydr o- benzot hi azol - 2-yl ) - (4- pyri di n- 4-yl - phenyl ) - ani
t It

[4 (2- etﬁf mg%gggxmgyapym Cg%icTu?“mphenyl 4,5,6, 7-tetrahydro- benzot hi azol -

2-yl)-am ne

[4- (2, 4-d m(i)tﬁ?t% (@éoanzlgolun 8 %ghen%l ]B glre tﬁg]s%né(/Lerem% —7CIEI 0?% a(ljr{lgle I?GnZOt hi

azol-= 2 yl)
[ 4-(3- qgﬂgyhrkbnloﬁ&ghladlazol 5-yl)-phenyl ] - (4-phenyl -4,5, 6, 7-tetrahydro-b

enzot hi azol -% - amne. Further preferred conmpounds fromfornula I-A are
t hose, [dikowi-f- (4/ ~nheghy ! NRjazo |- b -reeanthi(&-phény 15, T 8 vietrahyd tomponavgdin-2-y1)-

[ 5- ben%é{-7 (2-chl oro-phenyl)-4,5,6, 7-tetrahydro-thiazol o[ 5, 4-c] pyridin-2-y
1T-13- xy 4-(4- nethyl-imdazol- 1-yl)-phenyl]-am ne or

[ 5- benzy!mefhd:4~44- afquyMﬁda@cs1%21@@%1)371]4(5513@@11?/1 -5 &t 7, et eh9drohdazeb Bh 3. vy-c] pyr

idin-2-yl]-[3- nethoxy-4-(4-nmethyl-im dazol yI)-phenyI] am ne. Preferred
are“?u@@h@? conpounds of fornula wher ei n het |s a fve or six menbered
heterar o 1
subst | Ch A B Rh o T By SR AR YL B4 e Tt

haloge@d)ﬁﬁdmyuhmdﬁ@gen | ower al koxy, hydroxy, Iomer al kyl , halogen or
cyano, [3R-£hu|01§o 4: (2 rn?%hyl 1m|1c(1)avz\§l-l yl)kghlenyl] )fg r(é? )f(luoro phCe|1_1|yl) 5,6,7,8-tetrahydro-
quinazolin-2-yl]-amine.

15  2-[3-methoxy-4-(4-methyl-imidazol-1-yl)-phenylamino]-8-pyridin-3-yl-5,6,7,8-tetrahydro-
quinazolin-8-ol
[3-methoxy-4-(4-methyl-imidazol-1-yl)-phenyl]-(8-pyridin-2-yl-5,6,7,8-tetrahydro-quinazolin-2-
yl)-amine or
[3-methoxy-4-(4-methyl-imidazol-1-yl)-phenyl]-[8-(3,4,5-trifluoro-phenyl)-5,6,7,8-tetrahydro-

20 quinazolin-2-yl]-amine.

Further preferred compounds from formula I-B are those, wherein Y is —N(R)-, for
example the following compounds
2-[3-methoxy-4-(4-methyl-imidazol-1-yl)-phenylamino|-8-phenyl-7,8-dihydro-5 H-pyrido[4,3-

25  d]pyrimidine-6-carboxylic acid fert.-butyl ester
[3-methoxy-4-(4-methyl-imidazol-1-yl)-phenyl]-(8-phenyl-5,6,7,8-tetrahydro-pyrido[4,3-
d|pyrimidin-2-yl)-amine hydrochloride
1-{2-[3-methoxy-4-(4-methyl-imidazol-1-yl)-phenylamino]-8-phenyl-7,8-dihydro-5H-
pyrido[4,3-d]pyrimidin-6-yl}-ethanone

30  (6-cthyl-8-phenyl-5,6,7,8-tetrahydro-pyrido[4,3-d|pyrimidin-2-yl)-[ 3-methoxy-4-(4-methyl-
imidazol-1-yl)-phenyl]-amine
(6-isopropyl-8-phenyl-5,6,7,8-tetrahydro-pyrido[4,3-#d! |pyrimidin-2-yl)-[ 3-methoxy-4-(4-
methyl-imidazol-1-yl)-phenyl]-amine.



R>5 is hydrogen, |ower alkyl or hydroxy, Yis a bond, -O, -CH 2-, -CH
2-CH2-,00 or -N(R)-;R is hydrogen, lower alkyl, C(O O Il ower alkyl,

C( O - | owaWoapeyus7123( O) 2- | ower al kyl, or benzyl; or a phREFREP2UWOI0SHWBE vy
active acid addition salt. Preferred conpounds fromformula |I-B are those,
wherein Yis -CH -, for exanple the fot%ow ng conpounds

[ 3-fluoro-4-(4-nethyl -imdazol -1-yl)-phenyl]-(8-phenyl-5,6,7,8-tetrahydro-q
ui nazolin-2-yl)- am ne

[ 3- met hoxy- 4- (4- et hyl -i m dazol -1 -yl )-phenyl ]-(8-phenyl -5, 6, 7, 8-tetrahydro-
qui nazolin-2-yl)- am ne ) )

[ 8- (4- chl or d-hstsesgnt compeundgoftfermyhy grdthgiinhamecenticallyjapeqptablesake xgyn be (4- me
thyl-im -1 vl)- .pheny]. ] - -

301 udr SRR G, e bRg PR AP BRI sl b r e e SPBe SR Yts 6, 7 8-
et r ahy Prossicoadmptise 2-yl ] - am ne.

2-[ 3-met hoxy-4-(4-nmet hyl -i m dazol -1 -yl ) -phenyl am no] -8-pyridin-3-yl-5,6,7,8
-t et r ahydr o342 # Rompeynd of formula

[ 3- met hoxy- 4- (4- et hyl -i m dazol -1 -yl )- pﬁeny,\h_]| -(8-pyridin-2-yl-5,6,7,8-tetra

hydr o- qui nazol i n-2- yl)-ani ne orR 2
[ 3- net hoxy- 4- (4- et hyl -i m dazol -Ihggm/yl]-[S-(3,4, 5-trifluoro-phenyl)-5
, 6,7, 8-tetrahydroqui nazol i n- 2-\yR'f-aff ne. “Fur ther preferred conpounds from

formula I-B are those, wherein Yis -N(R)-, for exanple the follow ng
conpounh a compound of formula

2-[ 3-met hoxy-4- (4-net hyl -i m dazol -1 -yl )- phenyl am no] - 8- phenyl -7, 8-di hydro-5
H pyrido[ 4, 3- <i]pyrimdine-6-car tr)]glxyl c gcid tert. -butyl ester

R4

Y 111

10 to a compound of formula

I-A-1

wherein the substituents have the meaning as described above or,

b) reacting a compound of formula

R NH,
R'I
15 v
with a compound of formula
hal
S_ALR
R4
vV

to a compound of formula

I-A-1

20  wherein the substituents have the meaning as described above or,



[ 3- met hoxy- 4- (4- et hyl -i m dazol -1 -yl )-phenyl ]-(8-phenyl -5, 6,7, 8-tetrahydro-
pyrido[4, 3- <i]pyrimdin-2-yl)-am ne hydrochl oride 1-

{2-[ 3- metWOoX9eIs8R7 et hyl -i m dazol - PCT/EP2009/050036
1-yl)-phenyl am no] - 8- phenyl - 7, 8- di hydro-5 Hpyrido [4, 3-J] pyrimdin-6-yl}

- et hanone (6-ethyl -8-phenyl -5, 6, 7, 8-t el®-ahydr o- pyri do[ 4, 3-

T] pyri mdin-2-yl)-[3-nmet hoxy-4-(4-nmethylimdazo 1- 1-yl)-phenyl]-am ne

( 6- i sop) eqylingda phepyindofGertmda t et r ahydr o- pyri do[ 4, 3-#d! ] pyri m di n-2-yl)-[3-
met hoxy-4- (4- nethyl -i m dazol - 1-yl)-phenyl]-anm ne. The present conpounds of
formula | and their pharnmaceuticaR eptabl e salts can be prepared by
nmet hods known in the art, for exa py processes descri bed bel ow, which
processes conprise a) reacting a Ronpelnd ofy,fornula with a conpound of
formula to a conpound of fornula wherein the substituents have the neaning
as desaovithecorafnmd odiforniua r eacti ng a conpound of fornmula with a conpound of
formula hal. to a conpound of fornula wherein the substituents have the

meani ng as descri bed above or, c) reac\tE'*fgﬁi\4 conmpound of forrmula with a

conpound of fornula to a conmpound? a wherein the substituents have
t he neani ng as descri bed above or, reacting a conpound of fornula with a
conpound of formul a VI

5 to a compound of formula

I-B-1

wherein the substituents have the meaning as described above or,

d) reacting a compound of formula

2 H
R\/©/N\H/NH2
1 NH
10 R VIl
with a compound of formula
O 3
R
\N AN 4
~Cfr
Y VI
to a compound of formula
Ry R*

I-B-1
15 wherein the substituents have the meaning as described above and,
if desired, converting the compounds obtained into pharmaceutically acceptable acid
addition salts.
The detailed description can be found below and in Examples 1 — 97.
The preparation of compounds of formula I of the present invention may be carried out in
20 sequential or convergent synthetic routes. Syntheses of the compounds of the invention are

shown in the following schemes 1 to 6. The skills required for carrying out the reaction and



to a conmpound of fornula wherein the substituents have the neaning as
descri bed above and, if desired, converting the conpounds obtained into
phar maceWpDeaIY037RGcept abl e acid addition salts. The deP&TIEPAGOSWSé pti on
can be found below and in Exanples 1 - 97. The preparation of conpounds of
formula | of the present invention maylbe carried out in sequential or
convergent synthetic routes. Syntheses of the conpounds of the invention
ar e sh@usificatidnhs thotek@ltih® groziabe aeskib winto BhosERRilIs& i 1hs arte (lhicrsabhtwwntscair yi ng
out the reaction andpurifcation of the resultjng products are known to
Chose SRAIFTGHCR i R OISVFINE FHTBR0S Peameesanbevcbs sgailgeud syrheEe

fol | ow o)t cesses have the significance given herein
beforebggirggglglggnlglafg%%gatthtgt}tgﬂtgérgbntrary. In nore detail, the conpounds of
formul a | cdn nlaee detailftae tampaindy of feemoit haddegnanafachetdby theyme¢thedsnmtdrods
given iin the exanples or b nal ogous t hods. ropriate reaction

Qona {18k P RED ey PR Cett Font Bt Gpbtans TRitoMn AraPHes Sk 1 1 ed
in the Bhditiod®r HRARY R BRAURAGEps Srd¥ow 12l REohQKIRE 1PN 6. $RE A%EGo N

t he schenes, however, depending on the starting materials and their

r espectseqenceiagiot limitpd téic seqdenkgcdin the sdicimss, fovepyst, dependmgiongbe ytadinger ed.
Starting materials. are either. .c rciall vai l able or ca e prepared by
ret noad TS LS B PR GaRle T TR St o Bt Shn SRl iR T e
exanpl &sartidg nfayer ARt 429 88hdf REMek dlallh8va@hble of B8 Bprepated b sREwds urdlygdReo

t hi ourea, or respectivel gythe guani di ne, which can be used as starting

mat bt i dhempdods peepbelpar By msthoss dessrbed udic sramplesmer &y Imatkgdsgaoppdpicedt. as
descri bﬁlgsahﬁin% '?Ssp‘éé%ﬁxle%)’\ﬂh@ ghigﬁﬁgg,r‘g%ﬁrésp%&%ﬁgﬁth% g{lgrqh'ﬁ;l%,l Shich Qéﬁ) 9@93%3%5' gtarting

am nol ysi
materials for the preparation of compounds of formula I may be prepared as described in the

following schemes:

Scheme 1
H
RY NO, 2 N._NH
R
SIS St o)
’
hal IX
reduction .
thiophosgene
aminolysis
H
R2 H R2 NH, R N._NH,
PG R'H D/ cyanamide \ﬂ/
—> R - 5 o NH
hal R Vil
15 X v

R' is a hetaryl group and PG is a N-protecting group, such as tert-butoxycarbonyl (Boc) group.
Nucleophilic substitution at room temperature or elevated temperature (e.g reflux or
under pressure using a microwave oven) under neutral or basic conditions in the presence of a
base (like e.g. potassium carbonate etc.) neat or in a polar solvent (like e.g. THF or DMSO etc.)
20 of a substituted 4-nitro-phenyl halide IX with a 5-membered heteroaromatic ring (like e.g.
imidazol, preferred is 5-methyl imidazol) yields the nitro derivative X which is reduced either
under catalytic conditions (like e.g. 10% carbon on palladium) with hydrogen in a solvent (like
¢.g. cthanol or cthyl acetate) or with a metal (like e.g. iron) or metal salt (like e.g. stannous
chloride) in a polar solvent (like e.g. acetic acid or tetrahydrofuran) to the aniline derivative I'V.
25  Alternatively the nitro derivative X can be prepared by Heck reaction of a suitable halide IX (hal

is e.g. iodine or bromine) with a suitable hetaryl group R'H (like ¢.g. a thiazole) under catalytic



Ris a hetaryl group and PGis a N-protecting group, such as

tert-but oxycarbonyl (Boc) group. Nucleophilic substitution at room

t enper at WO 2009/8F'Vat ed tenperature (e.g reflux or undePCHEPHG080086I Ng a
m crowave oven) under neutral or basic conditions in the presence of a base
(l'ike e.g. potassiumcarbonate etc.) néat or in a polar solvent (like e.g.
THF or DVSO etc.) of a substituted 4-nitro-phenyl halide I X with a

5- menbebaditibed @ike arg0 priladtuni(on gatlybikpurklcghedtifiy dag Oin,a mpicefvetve @ten)sin a-pokirhy |

i mdazol) yields the nitro derivative X which is reduced either under

cat al ytsPiveidhilie eicomsthane ik andinghe prgsgncs o8 hassrilise ciaetasyunpieari¢l)df gen in a

sol venty,{ihd b@fszﬁlsgﬁ 2%1?(% W@d 8% h%{al?y %rnooggitlé:%%%if)@é@ 4 Hetgryf’g &hic(alcidktferr%aﬁc

iron) or neta e e.g. sta In a polar solvent I ke
e. g. aditieq. dendhprd-ted sahetratthyhhp, 2 dokdteradan-Riyie | dgryrazatd) ve StiNe

Alternatively the nitro . derivative X c e prepared.by Heck reaction of a
Ui B8R ket i Sorapgine Gerch aa P Rap it Hhea P EE R ar y)

group R tidforRralonPmhbadI9b ﬁérfd&méaron%ﬁ&h&hﬁ&@a@ & ANGe GhitkRoducts

pal | adi um{ O) catal ysis) under heating (e.g. in a mcrowave oven) in a polar

sol ventbegiingehadidg.instestdhedrao Ihptagyl group. t Alecrpatesbnaralingf [Vacdsdwepreparkefremghe

otassiumfl uori . .The |ide.l X n | so ,coupl ed to a..hetar rou
Or e SustiRrnelfon Ehinstdy fRubr i S0 e i rouPhahngul BhEkad ouP
| - met hythtafytic4ofldiboRs ﬂ&% eaTBhlIdiurh(0$ o2 celipex @l e4talyidy Ztdt Ishbselrhddy dagolceliodr
Stille coupling (wth a hetaryl tin co o_undi) under Pa[ | adi un( O) catal ysis
in the Tpkm@éméchqanbe arverteq et thionres flbeithgt Py Hsatmept wih aitkigphaseensr med on
ot her int. i: igele) el r i 3y ! ad of an
et ar yI RHFBTEUR €8, R il {out 3 1BHG RS BRALL0G. Gy iadlcy: 858
cor r espathdhg withpheic git@tliodydmatodianiclg. benzsy1 iamtiok henabe) mrdrberseghent
het eroargmati c ring under_ catalytic conditigns g/l i ke e, g. palladiumO. or
copper (wesolysiy dhg gpaydige V| can isquepiset ra@pnginedyi Brrcactipd Vit ¢yagamidg WaE pe
converted: i i : : i hi
deri vata?gléé %n}dEg)ng k]égg qu(a?octh l?ir%cag{rag(gr@%ﬁ& |taE %??%%ﬁ?%%ﬁ%)dlg% gﬁgﬁggeq ent
am hol ysiatnant whith at caetatxamndinevil¢rivaame kg B,5kdmethybpyanat€ -{arbdzemedige, Zbenzoy!|

i sot hi oc ate). and sub uent. hydrolysis. The quani dine VLI ¢ be

o onnr S R iR o TR g Y RE e orp st o M aE oo BesBondi 1 ons
(e.g. hydrochloric acid or nitric acid) in a protic solvent (like ethanol)
or by

20
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treatment with a carboxam dine derivative |like

3, 5-di net hyl - pyrazol e-| -carboxam di ne, 2- nethyl-isothiourea or

sul f phoguQi2009%8712f4 pol ar or apol ar nediumw th or w t h@CT/ER200848003¢ hene 2
hydrazi de cyclization for al kyl isothiocyanate alk is |ower alkyl. O her
heterocyclic anilines |like the oxadi azbbe derivative Xl I|1 nmaybe prepared
fromthe corresponding esters Xl by conversion to the acylated hydrazide
and subsequent cyclization to the oxsuiemzal Xl I1. Treatnment of the

al dehyded XVI1 w t h TosM C (tosyl nmet t;yl i socq;iani de) vyiel the qxazol

XVI11. Reductigs Xid,I respectivel? o the anilines and X X and
subsequent conven Wi thidrezisist hi ogyan der ievatidnve gp& ysis or with
cyanani de yji-€lg e t hi our eas np 0 r espectivel § / nguani di pes XVl
and XX . ScherreOB Thexg afX7172¥8t onew-XXI 11 #hn be prepar N from t he ket one
XXI'l by direct arlyation with an aryl halide under basic conditions (e.gqg.
NaQt Bu) and Pd(O) -catal ysis or throu%h aryl ation of the betHaket oester XXVI
with an aryI ttnoalalmgt% underR ysis or W th aRNqyps d i odoar yl
derivate anﬁfdl% c£$§<§;quent gec xyI@tl on. Ketone XXl || | so prepared
by the addi &yhr&lﬂtldéf am-ay|ll | i Thi um speci’es undey, | & i d cat WS| s or of
an aryl magresiumr-deri vatiNe fromyhe epoxi de XXVIL—pand subsequén

oxi dation of the alcohol to the ketone. Optional alkylation of the ketone
yi el ds XXIV. The al pha-hal o-ketones XXV can be prepared fromthe
correspondi ng ketones XXV through hal ogenation with eit her el errent al

hal ogen or a hal.i de trnstr b ng agentga(like @ 9. NXS etc. AFation of
the enanine VI I Fan heved by r eac wi’t R, &0, am nal (like

N, N- di emet mdidiQr -@: dieni_hw acet e Breder eck s agent
(tert.-butoxybi d( dipet hyl AENDRO) rret% )) s

O R'CN, TrifOH R’
for alkyl

ihso;hi?cyanate RS N _NH RS N _NH
ydrolysis or

cyanamide \ﬂ/ ? \ﬂ/ 2
_— S S or S NH

XX
R,/&O R,/&O XXI|

alk is lower alkyl.
Other heterocyclic anilines like the oxadiazole derivative XIII maybe prepared from the
corresponding esters XII by conversion to the acylated hydrazide and subsequent cyclization to
the oxadiazol XIII. Treatment of the aldehyded XVII with TosMIC (tosylmethyl isocyanide)

10 yields the oxazol XVIII. Reduction of XIII respectively XVIII to the anilines XIV and XIX and
subsequent conversion with isothiocyanate derivative and hydrolysis or with cyanamide yields

the thiourcas XV and XX respectively the guanidines XVI and XXI.

15

20



Schene 4 al kyl ation yl hal ogenati on Knoevenagel N, N-di nethyl formam de
condensati on di net hyl acetal beta-keto esters XXVI can be prepared fromthe
ket one XWO 2p8p/@87r2éct car boxyl ati on wi t hdi net hyl car bon®C& EPRMAHSEN36
reagent or simlar reagents or fromthe diester XXX by Knoevenagel
condensation. This ester XXVI can be cdhverted by optional alkylation to
conpound XXVIIIl and to the al pha-hal o-ketones XXI X and to the enam nes XXXl
as described in schene 3. Schene 5 ami nation Condensation of the thiourea
Il with the al pha-hal o-ketones IIl in an inert solvent (like e.g. ethanol)
at roomtenperature or elevated tenpghaine in the presence or absence of a
base (like e.g. potassium carbonate or Hnigs base) yields the

am not hi azoles I-A-1. Alternatively conpounds of structure I-A-1 can al so

be prepaped through di pect am nation r& Suitable 2-ha gt hiazole V with
t he ani IEng ﬂ;»l\:{j%qhﬁtawlhe Bencaxyiefon a ¥'SkalcgdhdioR hblﬁéﬂ i ke e.qg.
pal | adi um(|0 and .a phlosphi ne Hgamd ar gopper{ttr and|a phenant hrene
| i gand) >y&cheme 6 amni nAfi ariCondensatibnxgf the guani e Vhixywi th the
enanine VI PPin a pelar or unpolar solvent @t +oamtemgerature or at

el evat ed t enperat4res jna&hﬁh&gﬁsence ONW dikémytac@aibase yi el ds the

pyrimdine | B- )/ Alternata Metonpaaipounds»f structure |-B-1 can be
prepared by coupling the aniline IV with a suitable 2-hal o-pyrimdine VI
under ther or under PRd(O) -catal yzed condpuyoEs. The conpounds were
i nvesti gat hn accor ce with the tesj—gy Rher ei nafter. Description of
g- secretas say I

5 XXVI v XXVII Y Vil

The 2-aryl ketones XXIII can be prepared from the ketone XXII by direct arlyation with an aryl
halide under basic conditions (e.g. NaOtBu) and Pd(0)-catalysis or through arylation of the beta-
ketoester XX VI with an aryl halide under Pd(0) catalysis or with an hypervalent iodoaryl
derivate and subsequent decarboxylation. Ketone XXIII can be also prepared by the addition of
10 an aryl lithium species under lewis acid catalysis or of an aryl magnesium derivative from the
epoxide XXVII and subsequent oxidation of the alcohol to the ketone. Optional alkylation of the
ketone yields XXIV. The alpha-halo-ketones XXV can be prepared from the corresponding
ketones XXIV through halogenation with either elemental halogen or a halide transferring agent
(like e.g. NXS etc.). Preparation of the enamine VIII can be achieved by reaction with an aminal
15 of DMF (like N,N-diemethylformamide diemthyl acetal or the Bredereck s reagent (tert.-butoxy-

bis(dimethylamino)methane)).

Scheme 4
o o o . ?rQ O 0
carbonylation Lalkyl alkylation fﬁ%o’alkyl hal ~alkyl
—_— (0] _— _ = (0]
v halogenation
v Y XXV XXV Y XXIX
XXl
T Knoevenagel N,N-dimethylformamide
condensation \1imethyl acetal
0] 0] o .0
alkyl< calkyl ——— R
OJ\L /HLO SN o’alkyI
Y I
20 XXX Y XXXI The

beta-keto esters XX VI can be prepared from the ketone XXII by direct carboxylation with



Cel lul ar y-secretase assay Human neuroglioma H4 cells overexpressing human
APP were plated at 30,000 cells/well/200 mM in 96-well plates in | MDM nedi a
cont ai ni NYOROMYBOI7 0.2 ng/ 1 Hygronycin B and i ncubat ed PCHEP200945003¢C, 5%
CQ2 prior to adding test conpounds. Conpounds for testing were dissolved in
100% Me SO yielding in a 10 mM stock sbobution. Typically 12 nl of these
solutions were further diluted in 1000 m of IMODMnedia (W o FCS,). Sub
sequentdimbtht darbinate, Mungerganagant besinplat Rageloser fredphngiestct’ KX byl 00 m  of
each dilution was added to_the cells in 96-well plates propri ate
cont r olknogEsnegehrondensatizh isaster et Bl @mds coBrptsdriy ansieaal gﬁiﬂl?ft@& o this
assay. t whag 2
R A R e S A S L R i
96- wel lin pdieyprlopyl ene pl ates for detection of Ab42. 50 ml assay buffer
(5C@¥ITris/Cl, pH 7.4, 60rvM Nad , O.gﬁ)Bsg 1% TWEEN 20) was added to the
foll owed by the addition of 1 f detectlon antlbody

(ruthenyl ated Ab42-specif ¢ antobody ﬁmw . 0. 0625 _ARYLRL_Nn gssay buffer).
50 M of a N fNegptureh Iated 1gi§ niy y, 1 nmg/m)
and Steptavid ed nagnetlc be dt (Dynal h42= ~125" g/ mb) M@{e

pr ei ncubat eg room t erature before addlng t he agsay pl at es.
Assay pl ates were |ncubated on a shaker fo;/glhrs at room tenperature and

finally read in the Bioveris MB Anal yser accgrding to the manufacturer's
instructions (Bioveris). Toxicity of conmpouhasnaw@s nonitored by a cell
viability test of the conpound-treated cglls using a colorinetric assay

(Cell Titer 96TM Y, Pr omefgihzAcc ng to the manufacturer's
instructions. Brief af ter+renov /of Om cell culture supernatant for
det ection of Ab4R "2 n1 of | x MI'S/ PES_s0l\ution was added to the cells and
i ncubat ed for i cal nS|t was th recorded at
PRk AN e A *ﬁ@?r%et%@rl inén st Ol Dlistea by
nonl i NeAfanbB Al R RihpbiaturdBRENS4tEd temperature in the presence or absence of a base (like

¢.g. potassium carbonate or Hiinigs base) yields the aminothiazoles I-A-1. Alternatively

10 compounds of structure I-A-1 can also be prepared through direct amination of a suitable 2-halo-
thiazole V with the aniline IV in the presence of a catalyst and a ligand (like e.g. palladium(0)
and a phosphine ligand or copper(Il) and a phenanthrene ligand).
Scheme 6

R2 H /\f‘jj condensatlon R2 Y\ﬁ
T AT
R Vil
/:rnination

15
Condensation of the guanidine VII with the enamine VIII in a polar or unpolar solvent at room

temperature or at clevated temperatures in the presence or without a base yields the pyrimidine I-
B-1. Alternatively compounds of structure I-B-1 can be prepared by coupling the aniline IV with
a suitable 2-halo-pyrimidine VI under thermal or under Pd(0)-catalyzed conditions.

20 The compounds were investigated in accordance with the test given hereinafter.



using XLfit 4.0 software (1 DBS). The preferred conpounds show a ECso< 0.5
(M. Inthe list below are described the data to the g-secretase

i nhi bi ti ONORh®/@BIpounds of fornmula | and t he phar maceuPCEAIPR§OIASWSPt abl e
salts of the conpounds of fornmula I can be used as nmedi canents, e.g. in the
form of pharnaceutical preparations. Fhé pharnmaceutical preparations can be
adm nistered orally, e.g. in the formof tablets, coated tablets, dragees,
hard and soft gel ati ne capsul es, solutions, emulsions or suspensions. The
adm ni stration can, however, also be effected rectally, e.g. in the form of
suppositories, parenterally, e.g. in the formof injection solutions. The
compounds of fornula I can beg g sed. i th phargaceutical ly inert,

i norgani c or organic carrlersjgbﬁﬁgﬁé—grbﬁécérUHJQf phar maceut i cal

pr epar i dimie: y-S@pdtaiass/or N starch orderivatives thereof, talc, stearic

acids or 1ts salts and the |ike can be used, for exanple, as such carriers
for I affusman naseegliothar b raisoversraresng AntanAPR vyt atetade alci)sa00 eels/ wslli208b] e

vaces. ) 3-8 e EEpIMAR SRRTE R PLsTt SR Pl BRRRR gy o e

nature 1ﬁxfubtaﬂae RELhUE3FIHSYAD0L privreahddigg feseddnpoiadever usual ly required
in the case of soft gelatine capsules. Suitable carriers for the production

of sol lﬁqwnémréfgsﬁn@gfe@r@swﬁw 1%}9%%623\%?{16#(1111%&33/]&@1\4 Hrgicwlyion.
veget abﬂﬁlc%h 19[&‘? h}%sé Aggﬁlog%#@iﬁaﬁrﬁeﬁ@ﬂ&&fﬁﬁl G 18F Ih%maet%v/@ﬁes Jf or

exanpl e,” nat , waxes ats, I'i qu
pol ¥l Suandqudngall 1i: k dilutida gabhas mageiitidoad repp(msacm omf) ;daxﬁ cachodibbive was

contain ser vat sol ybilizers, .stabilizers, ti
ool o eleio thy Bl en B ottt Leosride St mahield o s§F T Rheq e
oSt i G gmgveea?iﬂfléﬂosthls P "ﬁﬁb AR RbRccRira@iH oVt Satas 0. Iey can al so

contain still oth t herapeutically val uabl e substances. Medi canents
cont ai mﬂtg napub@tmpofwnm ofs 4370l 8% COZ, ¥ ;plrsapﬂa@t@nntwwrawfea@detpoaml@ sal t

thereof eut i aII rri | so an, fot

present éﬁ%Wﬁ POTYRIOPYIC BeB%H?ZEEéq% mPﬁgﬁPQ%‘sdﬁ%FW%h ?ékf J%E?ﬁ%es

bringi pg ?’.ﬂ%@ﬁMnN’i@l, 6 3PPBYAA$%0F WEGINTRO)avds added to the wells followed by the
addition of 100 ul of detection antibody (ruthenylated AB42-specific antibody BAP15 0.0625

ug/mL in assay buffer). 50 ul of a premix of capture antibody (biotinylated 6E10 antibody, 1
ug/mL) and Steptavidin-coated magnetic beads (Dynal M-280, 0.125 mg/mL) were preincubated
for 1 hr at room temperature before adding the assay plates. Assay plates were incubated on a
20 shaker for 3 hrs at room temperature and finally read in the Bioveris M8 Analyser according to
the manufacturer’s instructions (Bioveris).
Toxicity of compounds was monitored by a cell viability test of the compound-treated cells using
a colorimetric assay (CellTiter 96TM AQ assay, Promega) according to the manufacturer’s
instructions. Briefly, after removal of 50ul cell culture supernatant for detection of AB42, 20ul of
25 1x MTS/PES solution was added to the cells and incubated for 30 min at 37 °C, 5% CO,. Optical
density was then recorded at 490 nm.
ECs values for inhibition of AP42 secretion were calculated by nonlinear regression fit analysis
using XLfit 4.0 software (IDBS).
The preferred compounds show a ECs¢< 0.5 (uM). In the list below are described the data

30 to the y-secretase inhibition:



and/ or pharmaceutically acceptable acid addition salts and, if desired, one
or nore other therapeutically val uable substances into a gal enical
admi ni st r¥0I2009/08012f t oget her with one or nore ther apeut PERIEPROOMHENB6
carriers. In accordance with the invention conpounds of forrmula |I as well
as their pharnmaceutically acceptable s&ft+s are useful in the control or
prevention of illnesses based on the inhibition of the g-secretase, such as
of Al zhei nerggafiprease; K5, hoEaee (Capxmiapl Nd.t i rE@,da videei ts and will, of
course, haye to be adjusted to the |individual requirenents in each
particular|case. In the ca oral adm ni stratji on t(hM)dosage for adults
can vary fromabput—0- 01T ng, g about 1060y per day @b a conpound of
general formula | or of the correspondi ng anount| of a 'p?‘lar mageutical ly
acceptabl e|salt $hereof. The.odaily [dosage3may be adm@miadtered as single
dose or in|divided doses and, in addition, the Upper limt can al so be
exceeded when thfs is found0t04 be i|ndi cat¥®d. Tabllet Fdt-#hl ati on (et
Granul ati om itw]n tgredi en‘?B ng/ taptet—5 g 25 My 160, g 500 nig 1.
Compound of formula I b 25 6 500 2. Lactose Anhydrous DTG 125 105 30 150
3. Sta-Rx 1500 696 6 3D 4. Miorocryjstallizge Cel ljul 0se).89 30 30 1 50 5.
Magnesium Stearate 1 111 1 Total 167 167 167 831 Manufacturing Procedure 1.
Mx items 1, 2, 18 and 4 andOdPanul ate wi t3? puriflied viter. 2| Dry the
granul es at—56-46. 0.16 20 0.27

13 0.12 41 0.34

14 0.07 42 0.50

15 0.09 44 0.32

16 0.09 50 0.38

18 0.13 60 0.5

19 0.26 66 0.21

21 0.12 68 0.13

23 0.07 69 0.25

24 0.07 71 0.47

25 0.1 80 0.45

26 0.08 83 0.45

27 0.07 91 0.24

28 0.12 92 0.252

29 0.1 93 0.212

30 0.30 94 0.32

The compounds of formula I and the pharmaceutically acceptable salts of the compounds of

formula I can be used as medicaments, ¢.g. in the form of pharmaceutical preparations. The

pharmaceutical preparations can be administered orally, e.g. in the form of tablets, coated tablets,

dragées, hard and soft gelatine capsules, solutions, emulsions or suspensions. The administration

can, however, also be effected rectally, e.g. in the form of suppositories, parenterally, e.g. in the

form of injection solutions.

The compounds of formula I can be processed with pharmaceutically inert, inorganic or

organic carriers for the production of pharmaceutical preparations. Lactose, corn starch or



3. Pass the granules through suitable mlling equipment. 4. Add item5 and
m x for three m nutes; conpress on a suitable press. Capsule Formnul ation
| tem | ngrE0i200%8712G/ capsul e 5 ng 25 ng 100 ng 500 ny 1. PCHHAPUAS®WB6 f or mul a
| 5 25 100 500 2. Hydrous Lactose 159 123 148 - 3. Corn Starch 25 35 40 70
4. Talc 10 15 10 25 5. Magnesium Steard8e 1 2 2 5 Total 200 200 300 600
Manuf acturing Procedure 1. Mx itens 1, 2 and 3 in a suitable mxer for 30

m nut esleridativig therdod] nﬁlc4stazﬁﬂ: didarod it¥isxltS d tBe Hkdednase. usdd, fbi Edanipié, @s such
sui tabl e capsul e. Exa

(2 3- :vm IF85E{FT fog sablast. csatwi tq&#ﬁéﬁﬁrf)gee&arﬁwﬁ@ gelating gapsulese SppRle FHTBEILIA azol -
t
yl) ﬁ‘iﬁ_ ?%pysg%s R &Q%aﬁpex@%@ ai716501 yl)va%eﬂtﬂ )sethmo(TMr%%ﬁ ngsud Opolyol? and

3-Meth oxaz | ne | ssolved in
t et r ahyhir bifa ﬂ:&per(d@ng':m theAuaturaoﬁnhbean@e:rmﬂostamcdnmmam adt hosplrersudfy ni trogen

b I t t 90 , 1.1 | dded. Th t
el MO qa%?@&sé#ﬁﬁ@”%s S RN e S A T e
reduceq,Ri,gaRUSR R h%atreﬁsp'ogﬁé g@%el@n Sv%gétme onranmehlﬂ&o Buﬁa?&e éarﬂ%rk for

Pot assi Um car bonat e drssol ved in water .
added ovppositories amtfesexampée metsmallom rhalwasedsqllsr wesxksofagy, sethighqui pr ligogpolyo ls
tenperat yre Mg\@(}ler an at nosphere of

The pharmaceutical preparations can, moreover, contain preservatives, solubilizers,

10 stabilizers, wetting agents, emulsifiers, sweeteners, colorants, flavorants, salts for varying the
osmotic pressure, buffers, masking agents or antioxidants. They can also contain still other
therapeutically valuable substances.

Medicaments containing a compound of formula I or a pharmaceutically acceptable salt
thereof and a therapeutically inert carrier are also an object of the present invention, as is a

15 process for their production, which comprises bringing one or more compounds of formula I
and/or pharmaceutically acceptable acid addition salts and, if desired, one or more other
therapeutically valuable substances into a galenical administration form together with one or
more therapeutically inert carriers.

In accordance with the invention compounds of formula I as well as their

20 pharmaceutically acceptable salts are useful in the control or prevention of illnesses based on the
inhibition of the y-secretase, such as of Alzheimer’s disease.

The dosage can vary within wide limits and will, of course, have to be adjusted to the
individual requirements in each particular case. In the case of oral administration the dosage for
adults can vary from about 0.01 mg to about 1000 mg per day of a compound of general formula

25 Torofthe corresponding amount of a pharmaceutically acceptable salt thereof. The daily dosage
may be administered as single dose or in divided doses and, in addition, the upper limit can also

be exceeded when this is found to be indicated.

30



nitrogen. A solid precipitated. The sol vent was evaporated under reduced
pressure; the solid was filtered off and washed thoroughly with water. The
product WO 200%08@12at hi gh vacuumto yield the title conmpOuAR2¢2HN08gy, 97%
as a yellow solid. MS ISP (nfe): 248.3 (100) [(MH)+] . 1H NWR (DVSO D 6,
300 MHz): d (ppm = 9.88 (s, IH), 8.3%19s, IH), 7.90 - 7.20 (br s, 2H

7.62 (d, IH, 7.48 (br s, 2H), 7.08 (d, IH, 3.92 (s, 3H. b)

(3- Met hoxy- 4- oxazol - 5-yl - phenyTablét4rapthanyibn dWat Grafulagibnphydr o- benzot hi azol -
2-yl)-am ne A suspension of (3-nethoxy-4-oxazo|-5-y|-phenyl)-thiourea (74.8
my, 0. 3toahp|geedientss 2. br ono- 6- phenyl - cycl BB&Igtone (75.9 ngy, 0.3 mol ,
preparation: W09404487) in ethanol (4 nL) wagsheated gver night tosbgflux
under an atnosphere of nitrogen. After cooling to roo tenperaﬁ%re t he
solvennngas evapor at ed under reduced pressure and the residue was purified
on sjlica g usin ichl met hane/ met hanol_ (19:1 y/[v) as uent t yleld
t he |Hle cdhﬁBﬂWH%(% nﬁﬁ f)83% as an off-white fo %1 §é (nief 404.5
(100) [ MrH o hlVRGDMI®; D 6, 300 M) 1251 (ppmhos: 10. 29368 | Hi508. 31
(s, IH, 7.66 (s, | .50 (d, IH, 7.46 - 7.51 (m 3H), 7.09 - 7.31 (m
3H), 6383 (sStaiRsNSO@ 00 (m IH), 3.46 (s, 3, 2.73 ¢m 2H),62.12 3% I H),
1.70 - 94 2

(4- Pheﬁyl- ]@q%ogg%%Q?%ﬁﬁg?%S%enzothiazoI 2M§I) (4- E? 2, 4]t??azo|-|-y| phen
yl) - amsneA ﬂuﬁ@ﬂﬁﬁm@SKﬁﬁné-(| 2,4-triazol -1 yl)phenylthlourea (109.16 ny,
0.5 mmol ) and of 2-brono- 6- phenyl cycl ohexanone (253.1 ng, 1.00 muol) in
et htthol (4 nml9tahas heated for two days to ekl ux uAfiér an dfhospherfélof
nitrogen. After cooling to roomtenperature the solvent was evaporated
under reduced pressure and the residue was treated with dichl oronet hane,

di et hyIMgivfesturdipdPoeqivanie. The product precipitated as a solid and was

filtered off to yleld the title compound (120 ng, 64 9% as a pal e-brown
sol i d. Ivs | SPix ity |, B34nd 4(a1}éwal{lléqtmmth]puﬂﬁid Ni@/il@r(DNso D6, 300 MHz): d

10. 8.29 IH), 8.02 (d, 2H), 7.56 (d,
(2E|I)O,rr)7230 (41)1(35th gk%l.‘llfgag?o?(?g (m 5H), 4.(30 (rkni) IH), 2.(72 (rkni) 2H) 2.(14

(m 13 H3, 1. 7Bass the granules through suitable rnllhng equipment.

4. Add item 5 and mix for three minutes; compress on a suitable press.

Capsule Formulation

Item Ingredients mg/capsule
20 5 mg 25 mg 100 mg 500
mg
1. Compound of formula I 5 25 100 500
2. Hydrous Lactose 159 123 148 -—-
3. Corn Starch 25 35 40 70
25 4. Talc 10 15 10 25
3. Magnesium Stearate 1 2 2 5
Total 200 200 300 600

Manufacturing Procedure

1. Mix items 1, 2 and 3 in a suitable mixer for 30 minutes.
30 2. Add items 4 and 5 and mix for 3 minutes.

3. Fill into a suitable capsule.



1.89 (m 3H). Example 3

4- (4- Phenyl -4,5, 6, 7-tetrahydr o- benzot hi azol - 2-yl am no) - benzoi ¢ aci d net hyl
ester A s\WOpemwdisorR7of |- (4-et hoxycarbonyl phenyl) - 2-t hi oREEEPLHOHSM03¢ 0. 5
mol ) and of 2-brono-6- phenyl-cycl ohexanone (253.1 ng, 1.00 mmol) in
ethanol (4 nmL) was heated for two days20o reflux under an at nosphere of
nitrogen. After cooling to roomtenperature the solvent was evaporated
under reduced pressure and the residmenmm§1dissolved i n di chl oronet hane.
The product was precipitated with diethyl ether and heptane as an oi

whi ch W=MpthexyHeaxagol-Svl-phenyde(4- wil*tlwl-dr%?ﬁ?témq{aﬂ@né%th&mbhﬂ)r%mwee| d
the title conmpound (120 ng, 63 % as a pal e-y,
300 WHz): d (ppm = 10.42 (s, IH, 7.7% (d
2H), 7.27 (t, IH, 7.12 (d, 2H)/O dﬁ¢
2.12 (m IH, 1.70 - 1.90 (m 3 7 £ H). Exanple 4

[ 3- Met hoxy- 4- (4- net hyl -i m dazok- |- yI') - phen -[4-(4-trifluoronet hoxy-phenyl
)-4,5,6,7- tetrahydro-benzothidZol -2-yl] -am nea) 4-Methyl-

L (2 g by LSRN dned il dazol e A mxtlre of

2- chloro 5-nitro-tofl uene . 2 mol ), of 4-nethylimdazole (1.0 g, 12
mol j éSnMedfoxyds(lgﬂmmobﬁ}ryé)tmﬂ@r& (’ZO@ mgl7 05 mmol) was disacletd m tetralhyelr¢RGinrD)

was refl d over ni reactio ure S C uenc b

B £ 1 OP b R B TR st Pt S ot Sy S s P BIosSn e eloved
under r&%f; &chs RUGSS UhE r&Bfort R8s Girkdent RRIE fdnHerBR BEM hbi8ATHRYsobRNHTRS
chromat ography on silica gel using ethyl acetate as eluent to yield the

title compoaaduider2qduged BEs9dyre aml the s¢sidyietwas dassolmad sthmgﬁllah@l (138 misp (' e):

]2_1§| ? Eﬂ}?gaﬁ%,‘f’%}ﬁaﬁ@nﬂtejn(ﬁ% Hklge§ &%/E l’Itil’plgl dlssdlve(m3 %er d6r§ mi} was added over 10

4- meg hythinhite§ 2FH¥RE Ston 4vadistifred HHemydhk af fohiegpzatge tAdez@n@tméspBerdddl ) and of

stannous chl oride dehydrate (6.81 g, 30.2 mmmol) in ethyl acetate (40 ni)
and et WaFEen( 2pohd precipitated. The solvent was evaporated under reducéd pressure; the solid was

7.50 (d, 2H), 7.28 (t,
4.06 (m IH, 2.73 (m 2H),

filtered off and washed thoroughly with water. The product was dried at high vacuum to yield

the title compound (253 mg, 97%) as a yellow solid. MS ISP (m/e): 248.3 (100) [(M+H) ]. 'H

NMR (DMSO-Dg, 300 MHz): & (ppm) = 9.88 (s, 1H), 8.39 (s, 1H), 7.90 —7.20 (br s, 2H), 7.62
15 (d, 1H), 7.48 (br s, 2H), 7.08 (d, 1H), 3.92 (s, 3H).

b) (3-Methoxv-4-oxazol-5-yl-phenyl)-(4-phenvyl-4.5.6,7-tetrahydro-benzothiazol-2-yl)-amine

A suspension of (3-methoxy-4-oxazol-5-yl-phenyl)-thiourea (74.8 mg, 0.3 mmol) and of 2-
bromo-6-phenyl-cyclohexanone (75.9 mg, 0.3 mmol, preparation: WO9404487) in ethanol (4
20 mL) was heated over night to reflux under an atmosphere of nitrogen. After cooling to room
temperature the solvent was evaporated under reduced pressure and the residue was purified on
silica gel using dichloromethane/methanol (19:1 v/v) as eluent to yield the title compound (101
mg, 83%) as an off-white foam. MS ISP (m/e): 404.5 (100) [(M+H)]. '"H NMR (DMSO-Ds, 300
MHz): & (ppm) = 10.29 (s, 1H), 8.31 (s, 1H), 7.66 (s, 1H), 7.50 (d, 1H), 7.46 — 7.51 (m, 3H),
25 7.09-7.31(m, 3H), 6.83 (s, 1H), 4.00 (m, 1H), 3.46 (s, 3H), 2.73 (m, 2H), 2.12 (m, 1H), 1.70 —
1.94 (m, 3H).
Example 2
(4-Phenyl-4,5,6,7-tetrahydro-benzothiazol-2-yl)-(4-[1,2,4]triazol-1-yl-phenyl)-amine



was stirred for 1 hour at 70 C. The reaction m xture was quenched by
addition of water, neutralized with sodi um hydrogen carbonate and extracted
Wi th et hyWO8e¥@®Te7 The organic | ayer was dried over so@ClifBP2edof0aa08¢
filtered and concentrated under reduced pressure to give the crude title
conpound (1.08 g, 99 % as a yellowi sh2bum M ISP (me): 188.4 (100)
[(NB-H)+] . c¢) 3-Methyl-4-(4-nethyl-imdazol- 1-yl)-phenyl] -thiourea A
sol ution of 3-nethyl-4-(4-nmethyl-imdazol-I-yl enylam ne (1.07g, 5.7
mmol ) in tetrahydrofuran (40 nmL) was tﬂeated ‘ benzyl i sot hi ocyanat e
(0.98 g, 6.0 mol ) and stirred 1 hoay room PpeRperature. The reaction

m xture was concentrated under r gd p‘/ e and carefully neutralized
by addition of an aqueous sol f s pot assi um car bonat e
solution. After stirring fomN'1 %our at roo perature, the nethanol was
removed under reduced pressurs &N the resulting crystals were filtered off

2 i S TR SR OTRHBS Db et A oo Sl

[ 3- Met haxiyyldytdheminbid ?2581 ldﬁgm do ﬂnmol) in ethanol (4 mL) was heated for two days to

-yl )-phenyl] - ! 4-(4-trifluoromethoxy-phenyl)-4, 5, 6,7-

t et r ahyeflex v o pimesphero of pifrogen. Meton caelé)edA $PQR tegpperature the solvent was

3- ey hyega Abr&téd A0 g meWhl: T Iﬁ?@df%@ treta@d%gg@lcﬂlgﬁtget%e ic f mml )
and ‘of phen hexanone in et

m.) m&tﬁwaﬁ@ﬂ@lﬁ’re mh@bﬁodhct IfredllbleedJMOhdmnét\xrmSﬁﬂtbﬁ:ld@fﬁﬁo yielt Itl&glﬁm: Af t er

cooling to room.tenperature the solvent eva e red d

pr essur%émgﬁﬂndc ﬂéorr’g&rgl%u/@) W%Pﬁ’of“fne%?hg IISP(,(H‘% ? %gﬁﬂ)@gjg@\éﬁbh’qﬁet hane

t hen di n n Q: / S tOry}E€ t i

conpoun W%{% bhg gm@aﬁk%%%)- \M%?g () Hg 9§§/§qu3’ hﬁdogf}ﬁ?) (%%8)

[ ( MH) 56 (dlEHMW(X(DI\ﬂD D16~ BOD(rhvHY), 4@0((mpm’H) 2. ”AZO(rri 2H)( 3,141(i) 1HY,.158 { s,

7.39 7.28 - 7.45 (m 4H, 7.10 - 7.20 (m 2H), 7.08 (d, IH,

%0(s189 3H4)03(m IH), 2.20 (m 2H), 2.13 (s, 3H), 1.98 (s, 3H), 1.79

(m 2H), 1.13 (m 2H). Exanple 5

[ 3- Fl uor o- 4- (4- methyl-in‘idazol-l-ylgE ﬁlgny:f] (4- phenyl -4,5,6, 7-tetrahydro-b
enzot hida@ePhéhyl-4,5,6,7-tetrahydro-benzothiazol-2-ylamino)-benzoic acid methyl ester

H Q
N N
Y
/OY©/ ~)
O

A suspension of 1-(4-cthoxycarbonylphenyl)-2-thiourea (105 mg, 0.5 mmol) and of 2-bromo-6-

15 phenyl-cyclohexanone (253.1 mg, 1.00 mmol) in ethanol (4 mL) was heated for two days to
reflux under an atmosphere of nitrogen. After cooling to room temperature the solvent was
evaporated under reduced pressure and the residue was dissolved in dichloromethane. The
product was precipitated with diethyl ether and heptane as an oil, which was purified on silica
gel with dichloromethane as eluent to yield the title compound (120 mg, 63 %) as a pale-yellow

20 solid. "H NMR (DMSO-Ds, 300 MHz): & (ppm) = 10.42 (s, 1H), 7.77 (d, 2H), 7.50 (d, 2H), 7.28
(t, 2H), 7.27 (t, 1H), 7.12 (d, 2H), 4.23 (q, 2H), 4.06 (m, 1H), 2.73 (m, 2H), 2.12 (m, 1H), 1.70 —
1.90 (m, 3H), 1.27 (t, 3H).

Example 4
[3-Methoxy-4-(4-methyl-imidazol-1-yl)-phenyl]|-[4-(4-trifluoromethoxy-phenyl)-4,5,6,7-

25 tetrahydro-benzothiazol-2-yl]-amine



yl)-am ne a 1-(2-Fl uoro-4-nitro-phenyl V4-nethyl - 1H i m dazol e
3,4-Difluoronitrobenzene (7.97 g, 50 mmol), 2-nethylimdazole (4.51 g, 55
nmol ) andWi2BeVa8EHr opyl et hyl am ne (16. 16 g, 125 mmol) RETEPAISHNIed i n
acetonitrile (80 nm.) and the reaction was heated to reflux for 24 hours
under an at nosphere of nitrogen. The s@lvent was evaporated under reduced
pressure and the residue was crystallized froma m xture of ethyl acetate
and heptane to yield the title conmpound (4.66 g, 48 % as a pal e-yel |l ow
solid. MSISP (me): 222.1 (100) [(I\/H—|)+] @l 50-D 6, 300 MHz): d
(ppm = 8.42 (d, IH), 8.21 (d, 1), N =/ 7.95 (t, IH), 7.43 (s,
IH), 2.19 (s, 3H). b) 3-Fluoro-4- thy{i Hdazol - 1-yl)-phenyl am ne

i (4.66 g, 21.1 mml) was

| - (2- Fl uor o-4-nitro-phenyl) 3
di ssolved in a m xture of m{e (25 rrL) etrahydrofuran (100 ni).
n

The sol ution was cooled to 00 der an atnosphere of nitrogen. Ammoni um
formate (6.64 g ) O%palladl um on charcoal (0.24 g) were
added &hg-Ypd SN $AZ0t tenperature for 18 hours. It
was Tilg ﬁﬁﬁgret&*zoag&ocsewoemmzﬁ@ oL {29, Y3s IR 8 1000] 1 2athoNe
filtrate was evaporated under reduce&d presstre to dryness he~r esi du€ was
partit iandeflchratmesbordttiyd.7 gc ET. atenanth 4ooto¥tepu0 usl )soai rafiuizidcarcboglet ‘Ehe

lution. The. ic | ted, th i ed
zod TSI PRCEN A R0 L PuE Ty ot S g e edatedd rdotite Vi
y| eI dt @lekhtt\lvgs I‘éﬁﬂpé&‘ﬁ'ﬂhef %d%getggre%ﬁre@ndﬁﬁe erud€ lrﬂa@é’Ma? Qi Hurlﬂéd ENM%I&IQYSO D6,
VH?) : ppm (t. IH, 1 (s 1H, 6 41 - 6.51

( m 2 H)chrosna@dgr@ﬁry l SHZH) gel 25ing cthy| a@Hjte agglugd -thlYlSPbi’ the mﬂe 40meo¢tsdl (diXigiaol -

(o6 mao Sy eV i Ea M R Tt TR ol T8 v elneoyt

i socyanate (897 ny, 5. 5 nmol ) was added and the reacti on vvas stirred at

roomtenperature for two hours. The soI vent was renoved under reduced
pr eks urbe 3aWathyhé-(#-sugtllamigezok Lrybeahgaplaminaret hanol (75 nL). Potassi um

Car bonat Emgtaroe o 4”1%eth§z?1 r&"?*n’hz)thyl 4-nitro- phenyl) 1H-imidazole (1.26 g, 5.8 mmol) and of
stannous chloride dehydrate (6.81 g, 30.2 mmol) in ethyl acetate (40 mL) and ethanol (20 mL)

was stirred for 1 hour at 70° C. The reaction mixture was quenched by addition of water,
neutralized with sodium hydrogen carbonate and extracted with ethyl acetate. The organic layer
15 was dried over sodium sulfate, filtered and concentrated under reduced pressure to give the crude

title compound (1.08 g, 99 %) as a yellowish gum. MS ISP (m/e): 188.4 (100) [(M+H)"].

¢) 3-Methvl-4-(4-methyl-imidazol-1-y)-phenyl]-thiourea

A solution of 3-methyl-4-(4-methyl-imidazol-1-yl)-phenylamine (1.07g, 5.7 mmol) in

20 tetrahydrofuran (40 mL) was treated with benzylisothiocyanate (0.98 g, 6.0 mmol) and stirred 1
hour at room temperature. The reaction mixture was concentrated under reduced pressure and
carcfully neutralized by addition of an aqueous solution of 2M aqueous potassium carbonate
solution. After stirring for 1 hour at room temperature, the methanol was removed under reduced
pressure; the resulting crystals were filtered off and dried to give the crude title compound (1.06

25 g, 75 %) as a slightly brownish solid. MS ISP (m/e): 247.1 (100) [(M+H) 1.

d) [3-Methoxv-4-(4-methyl-imidazol-1-y])-phenyl]-[4-(4-trifluoromethoxy-phenyl)-4.5.6.7-

tetrahydro-benzothiazol-2-yl]-amine

A suspension of 3-methyl-4-(4-methyl-imidazol-1-yl)-phenyl]-thiourea (30.2 mg, 0.12 mmol)
30 and of 2-bromo-6-phenyl-cyclohexanone (56.0 mg, 0.22 mmol) in ethanol (2 mL) was heated



di ssolved in water (38 nL) was added drop wi se to the suspension. The
reaction was stirred at roomtenperature over night to yield a solution.
The sol veWnO 208887 Bfoved under reduced pressure and the PETIERAINI36
suspended in water, filtered off, washed with water and diethyl ether. The
product was dissolved in tetrahydrofurdd, the solvent was renoved under
reduced pressure and the residue was dried under reduced pressure to yield
the ti tdver gighfao wellx( dndBPan@molPrddf ﬁ&ogsfh (Afffer vadst'bltng t6 @d)drd 1erﬁ@rdtﬁi% the e) :
251.1 (100) [(MtH) +] .. 1H NMR ( DMSO- D6, 2.9 fs, | H),
7. 84 ($olvepywasevgporated upndgr refkuosé pEgssurg |a|51d thrc rgsgdlfedwaq nﬂeﬂﬁeﬁ opgpilica gef wging 2. 16
(s, 3H

(3.F u éi}%l@io?zthane ‘hhefl dlchlo grzngﬁhaPe/mleShan%l (19 1 V/V) as ellluen‘il 3261% tlée t%tle %Otnrl%oﬁg}gr o-b
enzot hl(a(ioig- 22 "/@Ia)saamsfﬁ%hwe ﬁmspM&ISﬁ(mié) 401 3 (100) [(M+H) ]. "H NMR (DMSO-D,

[3-fluaro-4-(4-neth -|mdazo-l- he ourea(

and of JB0BtL SPpRLTYI eyt Ghek Thbn %()’2%;¥19L5g) B B8 e, MR chithor 20
was sti a t e f da s
to ref I({J{ﬁﬁ%g}ér h a:)’m')s ‘%e;lleﬂg'(jc3 tro %lkﬁ 2}@2013?@@}5 gbrggs 3. 199 cay
t enper gt i2H)tIhE3 @ol2HNt was evapor at ed under reduced pressure and the
residue was purified on silica gel usi % di chl oronet hane and t hen

di chl or onet hane/ met hanol (19:1 v/v) l&nt to yi eld the title conpound
(200 i te ol 21U
VR ( 3%%39901‘@-4 gtﬁ-nﬁat@%? 1hﬁd§ﬂh H%fl)_f/?%ﬂy?g (4—Hﬂé?1)yl 450 77 4e Qﬂ)ﬁi 0 I{Mb'ﬂlﬂzolé
I|—|)107}<B)Sal(1inell—|) 732(t 2H) 710-721(m 4H) , 404(m | H), 270
(m 2H), 2.13 (s, 3H, 2.1 1 (m IH, 1.70 - 1.89 (m 3H). Exanple 6

[ 3- Met hoxy- 4- (4- et hyl -i m dazol -1 -yl)-phenyl ] - (4-pyenyl -4,5,6, 7-tetrahydro-
benzot hi azol - 2-yl)-am nea) 1- (2 NEt hox - 4-ni try=phenyl ) - 4- et hyl -

1H i m dazole A solution of 2-chlo (187 nmg, 1 mmol), of

4- et hyl i m dazol (335 ng, 4 rrm)l) of um hydroxide (99 ng, 1.5
mol ) in DMSO (0.86 n1_)vva at

a) 1-(2-Fluoro-4-nitro-phenyl)-4-methyl-1H-imidazole
3,4-Difluoronitrobenzene (7.97 g, 50 mmol), 2-methylimidazole (4.51 g, 55 mmol) and N,N-

15 diisopropylethylamine (16.16 g, 125 mmol) were dissolved in acetonitrile (80 mL) and the
reaction was heated to reflux for 24 hours under an atmosphere of nitrogen. The solvent was
evaporated under reduced pressure and the residue was crystallized from a mixture of ethyl
acctate and heptane to yield the title compound (4.66 g, 42 %) as a pale-yellow solid. MS ISP
(m/e): 222.1 (100) [(M+H)']. '"H NMR (DMSO-D, 300 MHz): & (ppm) = 8.42 (d, 1H), 8.21 (d,

20 1H), 8.11 (s, 1H), 7.95 (t, 1H), 7.43 (s, 1H), 2.19 (s, 3H).

b) 3-Fluoro-4-(4-methyl-imidazol-1-yl)-phenylamine

1-(2-Fluoro-4-nitro-phenyl)-4-methyl-1H-imidazole (4.66 g, 21.1 mmol) was dissolved in a
mixture of methanol (25 mL) and tetrahydrofuran (100 mL). The solution was cooled to 0°C

25 under an atmosphere of nitrogen. Ammonium formiate (6.64 g, 105 mmol) and 10% palladium
on charcoal (0.24 g) were added and the mixture was stirred at ambient temperature for 18 hours.
It was filtered through celite. The celite was washed with methanol and the filtrate was
evaporated under reduced pressure to dryness. The residue was partitioned between ethyl acetate
and 10 % aqueous sodium bicarbonate solution. The organic layer was separated, washed with

30 brine, dried over sodium sulfate and the solvent was evaporated under reduced pressure to yield



80 under an atnosphere of nitrogen. After cooling to roomtenperature the
reacti on was poured onto ice/water. A precipitation was fornmed and the
suspensi ONORA®/08712fred for 15 m nutes. The solid was fi PCEEPA0SHF03evashed
with water, dissolved in dichloronethane, dried over sodium sulfate,
filtered and the sol vent was evaporat eddunder reduced pressure to yield a
yel | ow solid. The crude product was purified on silica gel using

di chl ontpyelihaneiomt 389ls, ¢19%)hs w/iy¥lodsoled. UBMYMRODNMEOMDE, 360 MItZ)es ¢eypp«nd
(106 rTg7 45 % as a pale-yellow solid. Alternatively the product can be

al so @ 1k &d 26(t, dﬂd)t ’h@lé&,dalé, vt e 6i I (nf, 2blvh i:l%(tﬁw 21}, Helr3 (sMBDSP (nfe):
234.3 (100) [(M:H) +] . 1HNMR (CDO 3, 300 MHz): d (ppm) = 7.97 (d, IH), 7.96
(s, IH), 7.83 (s, IH), 7.42 (d, IH, 7.00 (s, IH, 4.00 (s, 3H), 2.31 (s,
3H). b)) B- Fﬁlbhﬂnyélé%ne(tﬂvlrtﬁﬁdtatb}-'ﬂmnd[ﬁmvll-thla;uﬁeh) phenyl ami ne

| - (2- Met hoxy-4-nitro-phenyl)-4-ne | -1 H-|mdazole§12520 10. 8 nmol )
d| ssol veldlupie- Hﬁa}?&wwm@f@olnLyl)wé@@nsélﬁmmeéBS@%e? mypol §‘f§gﬂg¥?§i Bf hydr ogen

r oo 1 £) h? n
char cog% }a?]%glg)ﬁ%w e cé;aetng C&aﬁﬂ? %ﬁﬁ %3553?,%%8?0&, as]v\?gisdr{% ﬁdvmht%%b%t gnol
The solwmsntirrod at ﬂaemftleh]peratwe ﬁa3we\hapmr Eheesblwmd ens redued dngeresducce pre‘Ekmre
crude uct was rified on silic d| ch oro ne/ met han
(19: 1 @P@} sy B Susmf&iefiﬁ%wﬂ@ﬁ()@agﬁ&ﬂn }b g‘ff({fﬁ @d in
di et hylyiQbReY in $hicf gs%%ipwasl@dah ra%;ﬁ@lse ftd {hk%ﬁﬁfénﬁ&@' THe' r@éttfbﬁ WHs %{nele he
title conpound (171 as a yellow solid. P (me): 204.3 (100)

[ ( MH) £pom tdmviRu(eGDCK mghB@OylMst)so lugilofpping sodvent 48s (fsnowedi)md@ reduced, |1 H),

6. 88 , IH, 6.35 (5, | 6.17 .(d, 3. 3 2. 11 o :

" Ca- | SbensepSiistaus e b bRy bt Hsr esnal anSibt b d gl on b

3- met hQxer 4FHcArro®idh Was di¥beld@Pin-tbtrat hrd@ﬁkaﬁyﬂha@a',m@nt(v?éaaemvedhﬂaepﬂehu@aad of

|, r-thiocarbonyldi-2(IH)-pyridone (263 , 1.1 nmol ) in dichloronethane (10

m) wadressiteraad thetresigemva st erdgr Eedg‘a@rprﬁssgmwty@l@mtaleéﬁnwa%@%em&| on.

oo LRI AR RS SO RNEI APR Sl

as B uewitz}: @ (pp@h € oIw(st iM), €. mqsmm»nd 8Q2@,01H1}g7.59/&t, W), a82%(d, 1H), 7.20 (s, 1H),
2.16 (s, 3H).

d) [3-Fluoro-4-(4-methyl-imidazol-1-yl)-phenyl]-(4-phenyl-4.5,6,7-tetrahydro-benzothiazol-2-
yl)-amine

20 A suspension of [3-fluoro-4-(4-methyl-imidazol-1-yl)-phenyl]-thiourea (125 mg, 0.50 mmol)
and of 2-bromo-6-phenyl-cyclohexanone (253 mg, 1.00 mmol) in ethanol (4 mL) was stirred at
room temperature for 30 minutes and then heated for two days to reflux under an atmosphere of
nitrogen. After cooling to room temperature the solvent was evaporated under reduced pressure
and the residue was purified on silica gel using dichloromethane and then

25  dichloromethane/methanol (19:1 v/v) as eluent to yield the title compound (200 mg, 99 %) as a
white solid. MS ISP (m/e): 405.4 (100) [(M+H)"]. "H NMR (DMSO-Ds, 300 MHz): 3 (ppm) =
10.40 (s, 1H), 7.73 (s, 1H), 7.67 (d, 1H), 7.38 (t, 1H), 7.32 (t, 2H), 7.10 — 7.21 (m, 4H), 4.04 (m,
1H), 2.70 (m, 2H), 2.13 (s, 3H), 2.11 (m, 1H), 1.70 — 1.89 (m, 3H).

30 Example 6
[3-Methoxy-4-(4-methyl-imidazol-1-yl)-phenyl]-(4-phenyl-4,5,6,7-tetrahydro-benzothiazol-

2-y)-amine



yellow oil, which solidifies on standing. M5 ISP (me): 246.3 (100)
[(MtH)+] . 1H NMR (CDC 3, 300 MHz): d (ppm = 7.67 (s, IH), 7.21 (d, IH),
6.91 - 6.80200%083y, 3.86 (s, 3H), 2.29 (s, 3H). d) PCT/EP2009/050036

[ 3- Met hoxy- 4- (4- et hyl -i m dazol -1-yl)-phenyl ]-thiourea

| - (4- 1 sot hi ocyanat o- 2- met hoxy- phenyl ) -434ret hyl - | H-i mi dazol e (227 ng, 0.93
nmol ) was dissolved in tetrahydrofuran (2.3 nL). At 00C under stirring
anmoni a gas was bubbl ed through the solution foy m nutes. A solid

preci pitated. The suspension was sti rrea at rod 2nper ature over night.
The sol vent was evaporat ed undepo c pressupe’and the residue was
stirred with diethyl ether for 30 tes pe<solid was filtered off and
dried to yield the title conp ny; @ as a pale-yellow solid. M
ISP (me): 263.3 (100) [(I\/Hr i/ 1H NVR (DMS&’D 6, 300 MHz): d (ppm =
9.84 (s, IH, 7.90 - 7.20 (br 7.71 (s, IH), 7.46 (s, IH, 7.28 (d,
IH), 7.07 (s, IH, 7.03 (d, IH, 3. 79 (s, 3H, 2.15 (s, 3H. e)

[ 3- Met hoxy- 4- (4- et hyl -i m dazol -1-yl)-phenyl ]-(4-phenyl-4,5,6, 7-tetrahydro-
benzot hi) a0 Mtho yy-3 -natnd - Dbemd)sztmmdn&-ilbhirmﬁazole

3- h (4- h | - d h h 2 , 0.
ol AP o b e BRI O L) &7 S SO Qirauess s B Samst 1 oD
et haﬂ“°'an&%f?$%ss\{‘@fﬁ h§aﬂo&fd%<é9@ fng! @%%81}%‘[)@&% ©0.8Y &L sYREK 8RS hdrfhrear

yel I ow sol u n was” obt al ned was heat ed over n| ght to reflux under an
at nosplser enddr amatrnmhere o&ﬁlttergeno@ﬁmn@otlmg oot tempenatitrelthe redrgios etay enureal/as

t ed. d d h d fied b
o BT s A GG B e A s e SR R B R St ot o
el uent gbhRd Waskiflclch®ftt WabiRdGRmRERE dissd30d MdichiBréfetRecadidi & v@r §&iﬂuﬁ M5 | SP
(me): 417.5 (100) [(MH 4] . 1 NVR (DVBO-D 6. 300 Mi): d (ppm = 10.19

(s, | HpulfatesBliqred andhe sqlven v(a@ evipgrated uQc?er(r@ducqu[press,urq_tqyleld'p }fpglomﬁohdrH)
6 mgﬁ I(_l)sl’helf!;%% p?r'os(zu]% g%s plilj_gﬁji or %ﬁﬁalég(lrl%% Héﬁ}cilo%é%%%lﬁgg&thago 17(:12’9.(1 m/V)ZaH) 2.14

cluent to yield the title compound (106 mg, 45 %) as a pale-yellow solid. Alternatively the

product can be also crystallized from the crude material from diethyl ether. MS ISP (m/e): 234.3
(100) [(M+H)"]. "H NMR (CDCls, 300 MHz): § (ppm) = 7.97 (d, 1H), 7.96 (s, 1H), 7.83 (s, 1H),
7.42 (d, 1H), 7.00 (s, 1H), 4.00 (s, 3H), 2.31 (s, 3H).

15

b) 3-Methoxv-4-(4-methyl-imidazol-1-yl)-phenylamine

1-(2-Methoxy-4-nitro-phenyl)-4-methyl-1H-imidazole (2520 mg, 10.8 mmol) dissolved in
cthanol (110 mL) was stirred under an atmosphere of hydrogen at room temperature for 3 7
hours in the presence of 10 % palladium on charcoal (252 mg). The catalyst was filtered off and
20 washed with ethanol. The solvent of the filtrate was evaporated under reduced pressure. The
crude product was purified on silica gel using dichloromethane/methanol (19:1 v/v) as eluent.
The fraction containing the product was suspended in diethyl ether, stirred for 15 minutes,
filtered and dried to yield the title compound (1719 mg, 78 %) as a yellow solid. MS ISP (m/e):
204.3 (100) [(M+H)"]. '"H NMR (CDCl;, 300 MHz): § (ppm) = 7.48 (s, 1H), 6.91 (d, 1H), 6.88
25 (s, IH), 6.35 (s, 1H), 6.17 (d, 1H), 3.68 (s, 3H), 2.11 (s, 3H).

¢) 1-(4-Isothiocyanato-2-methoxy-phenyl)-4-methyl-1H-imidazole

A solution of 3-methoxy-4-(4-methyl-imidazol-1-yl)-phenylamine (203 mg, 1 mmol) and of
1,1’-thiocarbonyldi-2(1H)-pyridone (263 mg, 1.1 mmol) in dichloromethane (10 mL) was stirred

30 at room temperature over night to yield an orange solution. The reaction was concentrated under



[ 3- Met hoxy- 4- (4-net hyl -i m dazol -1 -yl ) -phenyl]-[4-(2-met hoxy-phenyl)-4,5,6,7
-t etrahydrobenzot hi azol - 2-yl] -am nea)

2- Br onp- 6WQ220008AXY - phenyl ) - cycl ohexanone PCT/EP2009/050036

2- (2- Met hoxy- phenyl ) - cycl ohexanone (51 ng, 0.27 mmol) was dissolved in
chloroform ( 1 nL). To this solution bEénm ne (45.4 ng, 0.28 mml) in
chloroform (0.5 nL) was added drop wi se at roomtenperature. The reaction
was st ireduedd bassude kUl itdtvo fugenanidelirertap i fiedasidsikidueges abivgnt vvas r enoved
under reduced Fressure to gl eld the crude title conmpound (é}pQ whi ch was

used dididdarpypethang/msthsaqk (O3 depviasteisint tor Yigldrleg ti %eqmpwfi %) as a
[ 3- Met E@g@fw%ﬂ( %hlzﬁl Bﬂéll[’ﬁ'e%ﬁj%?&m%]l\ﬁg)lipgﬁfs%lj4'6[34%1@8 mwmw(wa; 6.7

-tetra robenzot hi azo ensi o

[ 3- met m)@)MHzX &-(pphhy7-6Tns B2 7201 () JH)p hodny16]86- b i3dL)r 286 (43 HNR.2D(s18Hmmol )
and of crude 2-brono-6-phenyl -cycl ohexanone (49 ng, 0.17 mol) in ethanol
(2 M) was heated to reflux under an atnposphere of nitrogen for 2 days.

Af ter 3 N MES\oyves evaporated under reduced
pressure and ' eversed preparative HPLC using
acet onilt (r44-]sbtslmc§ana(t@2slm%¢>qr pwhemyla)cﬁ d]):thlyb Iiiredidazolea 227 tge 0O3nmuoohdvas 15 ng, 2

300 waolteq ity Aot @ - AopCgie: tpupd arbighi oy s bbRICh o o

?m882 |(_|)'ﬂle deﬁtion(Gfoﬁg ﬁ(lﬁiutei |7Q 50 14 ﬁ@m{g{)@ted Hihe sésp%ﬂ51§1§ v(wa§ kﬂrrl_g@aégorﬁ%m&faturez 89
[ 3- Net hnémymght( thmlkwdt Wamedmalttedi undey -rcpmlempt]ess[une 8l the rdsalog wyrtsetiyred wathpr opy

-4,5,6,7- t hi

6 b1 onstigiy T Rt SiBRs T i etk RS e 2iq 4 i soymgHEh (1.
ropy! - GYE|70hexanoRge-¢URRY Bdlid. Mglﬂsmamk) 2683 (@IO@qgwﬂql*]l H SIMR (DMIOD, 1
m.). To this solution brom ne 8 in chIoroforméOSrrL)
Mok add08 Mo pss) a0 4 (1111, TR -+ A tron g Bt e H8u g6 (606 RS 1A

hours. 3 48970 YEPRORL 1B £50 (s, 31), 2.15 (s, 3HD).
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) [3-Methoxv-4-(4-methyl-imidazol-1-y)-phenyl]-(4-phenyl-4.5.6,7-tetrahydro-benzothiazol-2-

yl)-amine
A suspension of [3-methoxy-4-(4-methyl-imidazol-1-yl)-phenyl]-thiourea (131.2 mg, 0.5 mmol)

and of 2-bromo-6-phenyl-cyclohexanone (139.2 mg, 0.55 mmol) in ethanol (5§ mL) was stirred at
20 room temperature over the weekend. A clear yellow solution was obtained which was heated
over night to reflux under an atmosphere of nitrogen. After cooling to room temperature the
solvent was evaporated under reduced pressure and the residue was purified by column
chromatography on silica gel using dichloromethane/methanol (19:1 v/v) as eluent to yield the
title compound (110 mg, 53 %) as a white solid. MS ISP (m/e): 417.5 (100) [(M+H)]. '"H NMR
25 (DMSO-Dg, 300 MHz): 6 (ppm) = 10.19 (s, 1H), 7.66 (s, 1H), 7.57 (s, 1H), 7.27 (t, 2H), 7.11 —
7.18 (m, 4H), 6.95 (s, 1H), 6.71 (d, 1H), 3.98 (m, 1H), 3.34 (s, 3H), 2.73 (m, 2H), 2.14 (m, 1H),
2.10 (s, 3H), 1.70 — 1.91 (m, 3H).
Example 7
[3-Methoxy-4-(4-methyl-imidazol-1-yl)-phenyl]-[4-(2-methoxy-phenyl)-4,5,6,7-tetrahydro-

30 benzothiazol-2-yl]-amine



1 hour and at 500C for 1 hour. The solvent was renoved under reduced
pressure to yield the crude title conmpound (126 ng) which was used directly
in the neXO 284987127t hout further purification. b) PCT/EP2009/050036

[ 3- Met hoxy- 4- (4- et hyl -i m dazol -1 -yl ) -phenyl]-[4-(3-nmet hoxy- phenyl) - 4- propy
| -4, 5,6,7- tetrahydro-benzothiazol -2-%74-am ne A suspensi on of

[ 3- net hoxy- 4- (4-nmet hyl -i m dazol -1 -yl )-phenyl] -thiourea (100 ng, 0.38 mmol)
and of crude 6-bronp-2-(3-nmethoxy-phenyl) - | - cycl ohexanone (126 ng,
0.39 mmol) in ethanol (5 nL) was heatﬁd tor under an at nosphere of

nitrogen for 2 days. After coody t oNLOQ pe{ at ure the sol vent was
evapor at ed under reduced pressu t e pesq due-was purified by reversed
preparative HPLC using acetgm+§ nat e po% formc acid) to yield the
title compound (5 nmy, 3 % Mas_Ja yell ow sol M=/ M5 ISP (nfe): 489.3 (100)
[(MtH)+] . 1 NMR (CDO 3, 30 NPE): d (ppm = 7.64 (s, IH), 7.58 (d, IH),
7.12 - 7.19 (m 2H), 6.68 - 6.89 (m 5H), 3.76 (s, 6H), 2.67 (m 2H), 2.29

(s, 3H)) 21BBmo=6-82-ARtHY- n%ﬁvl) ch&%e&ﬁno&H) Exanpl e 9
[ 3- Met hoxy-4- (4-methyl -1 m dazol-T-yl)-phenyl]-[4-(4-nethyl-3-trifluoromnethy

| - pheny2-(2-Matho xg-plienydl-¢ aighgrandre i birigi 8.23 Imrely Was disbeleedain chloroform (1 mL).

6- B 4- et hyl - 3-t

2- (4 ey TP Prarais fha T et B e erebsr e 3 Rg00 560 i v
di sspl \fQQn't&nﬁéihtﬁfé)fI‘ﬁé l’@a@tldn Wh stirfd@ o B $i068latiEdoditchiperinite ahdzhe koMgnt Va1
mmol) in chloroform (0.5 nm.) was added drgf W se at room tenperature. The

react | aamowas wdir reducaddrresuls thgipld thercrydsdirlercomporad (f9me)mwbich syayapd was
renpve g%%gf{n t%?g&ﬁ%% ﬁ?o%’f'fu?th{ep Mjﬁ{ﬂ 1tlhe title conpound (70 ng) which
iTec X B

was use y'in fhe ne out further purlflcatlon b)
[ 3- Met hoxy- 4- (4-net hyl -im dazo 1- 1-yl)- phenyl] -[ 4- (4- et hyl -

-trifluoroneth I-3h=n | ,06,7-te zothlaz 2-
Suspen§ﬂghhgﬁm§g‘ ”%ﬂ&ﬁmnwﬂﬂﬁékﬁéﬂ%. n oxvphw& )4ﬁ<¥7Lﬁu£¥£g_<52

M, 1 3ngPtRihlol-2- yl]-amine
A suspension of [3-methoxy-4-(4-methyl-imidazol-1-yl)-phenyl]-thiourea (43 mg, 0.16 mmol)

and of crude 2-bromo-6-phenyl-cyclohexanone (49 mg, 0.17 mmol) in ethanol (2 mL) was
heated to reflux under an atmosphere of nitrogen for 2 days. After cooling to room temperature
the solvent was evaporated under reduced pressure and the residue was purified by reversed

15 preparative HPLC using acetonitril/water (0.1 % formic acid) to yield the title compound (15
mg, 21 %) as a yellow gum. MS ISP (m/e): 447.3 (100) [(M+H)']. '"H NMR (CDCls, 300 MHz):
d (ppm) = 7.59 (s, 1H), 7.29 (s, 1H), 7.07 — 7.18 (m, 2H), 6.82 — 6.88 (m, 4H), 6.65 (d, 1H),
4.49 (m, 1H), 3.84 (s, 3H), 3.57 (s, 3H), 2.89 (m, 2H), 2.28 (s, 3H), 2.14 (m, 1H), 1.70 — 1.91 (m,
3H).

20 Example 8
[3-Methoxy-4-(4-methyl-imidazol-1-yl)-phenyl]-[4-(3-methoxy-phenyl)-4-propyl-4,5,6,7-

tetrahydro-benzothiazol-2-yl}-amine

a) 6-Bromo-2-(3-methoxy-phenyD)-2-propyl-cyclohexanone




and of crude 6-brono-2-(4-nmethyl-3-trifluoronethyl-phenyl)-cycl ohexanone
(70 ng, 0.21 nmmmol) in ethanol (2 nL) was heated to reflux under an

at nospher®0@poHis8fr26gen for 2 days. After cooling to rooRCTARPREVATWSE t he
sol vent was evaporated under reduced pressure and the residue was purified
by reversed preparative HPLC using acef®nitril/water (0. 1% fornmc acid) to
yield the title conmpound (17 ng, 15 %9 as a pale-brown oil. MS ISP (nfe):

§93.20 (2100MethoMr-phanyl)-2-brb PRy € 168¥aBone3Q 00 Mdz )4 1 dnipl) Was disfol6dd (s, | H) .

(s, IH), 7.33 (s, IH, 7.20 (s, 2H, 7.09 (d, IH), 6.82 (s, IH,
(4 ?cggai%m@m>§% o5 S i @.8-ﬁ;g,rﬁ-fszing1>21n@hloegfongi9-§ ol Db,
3 Vet Hagsr opaiea i [ T i e A oy PSSP SP RIS ey
) -4, 5, 8,hour tied atatlyGrfor bbowoThé stdadnt H-ay kdmeediunderaduced pressure to yield the
6- Brono-2-(4-trifluo t haxyl - phenyl ) - cycl ohexanone )

o (4 TRTHIUGIGRETREI | BB e yar BieeRioHe i B8 TR o1 SHhai i ichas
di ssol ygefiftignhl oroform (1 nl). To this solution bromne (34.4 ng, 0.22
mmol) in chloroform (0.5 nL) was added drop wi se at roomtenperature. The

renove r. reduc nressure t ield 1he ny)
Vw" Ch ?‘ (& -2 (. L =111, GAZ "._L e -- =11 Ll A s ast on. b)
[ 3- Met henfryérol BenBBithibybr-2 M]dagigk - | - y1 ) - phenyl [ -[4-(4-trifl uoromet hoxy- phenyl

)-4,5,6,7- tetrahydro-benzothi azol -2-yl]-am ne A suspension of
[ 3- Hbt Hosyspansion t’iﬁmthwfﬁ-ﬁ-é‘k@lelmdym}&/aéﬁbhyl)]phﬁtmlﬂ&ﬁ@rﬁa (4 mgy, 0.33 mgokhpl )

0 10 il ¥ E B 2 & b R RTEL IR R O R B0 Mt T s O
ni t r ogefhahor (52nOpyas hedtddao refud umdgr irathephdre apeitragen or Lhiays ol five bo lingsto

evapor at ed under reduced pressure and the residue vvaspu(gi fed ,(i)y rever sed
pr epar AP e etupsthy go e vGior RO AigH LBACT redupedprestins andybie 4§siqus Wasel d t he

E '( f\/:Hi) %ﬂ%@%ﬁ?ré&ge@rep%zati% S CuP GelboM Wtk (ONB ! £Snic TR to IO tRe (100)
15 title compound (5 mg, 3 %) as a yellow solid. MS ISP (m/e): 489.3 (100) [(M+H)']. 'H NMR
(CDCL, 300 MHz): & (ppm) = 7.64 (s, 1H), 7.58 (d, 1H), 7.12 — 7.19 (m, 2H), 6.68 — 6.89 (m,

5H), 3.76 (s, 6H), 2.67 (m, 2H), 2.29 (s, 3H), 1.05 — 2.16 (m, SH), 0.89 (t, 3H).

Example 9
20  [3-Methoxy-4-(4-methyl-imidazol-1-yl)-phenyl]-[4-(4-methyl-3-trifluoromethyl-phenyl)-
4,5,6,7-tetrahydro-benzothiazol-2-yl]-amine

a) 6-Bromo-2-(4-methyl-3-trifluoromethyl-phenyl)-cyclohexanone

2-(4-Methyl-3-trifluoromethyl-phenyl)-cyclohexanone (50 mg, 0.20 mmol) was dissolved in

25  chloroform (1 mL). To this solution bromine (32.7 mg, 0.21 mmol) in chloroform (0.5 mL) was
added drop wise at room temperature. The reaction was stirred for 1 %2 hours at room
temperature. The solvent was removed under reduced pressure to yield the title compound (70

mg) which was used directly in the next step without further purification.



NVR (CDA 3, 300 MHz): d (ppm = 7.61 (s, IH), 7.35 (s, IH, 7.08 - 7.20 (m
4H), 6.82 (s, IH), 6.65 (d, IH), 4.06 (m IH), 3.56 (s, 3H), 2.75 (m 2H)
2.28 (s, 8O200908287(m IH), 1.77 - 1.98 (m 3H). Exanpl @CTEP2009/050036

[ 3- Chl oro- 4- (4- met hyl -i mi dazol -1 -yl)-phenyl ]-(4-phenyl-4,5,6,7-tetrahydro-b
enzot hi azol -2- yl)-am ne a) 1-(2-Chlor-@894-nitro-phenyl)-4-nethyl -

1Him dazole The title conpound was prepared from 3, 4-di chl oronitrobenzene
and 4-nethyli m dazol e using in anal ogous manner the procedure described in

exanpl e 4a Chr oma tograhy on SI I ica gel usi ng et hyl. acet ate as el uent
gave tm—@ thylrdmiglagg iyl k(- ' dpvrpenyl-Ms | Sp
(mMe): 42§§7%mﬁl r 2 én]zgﬁﬁa‘%g 5l '\éﬁhﬂé] . b) 3- ChI or o- 4- (4 met hyI -irnidazol -
1-yl)- npoun prepared from

|-(2-¢c . mspemon dsﬁ[é-rpchhmw 4-(4—11[ﬁel1lyiyimdalzbi- mybqﬁmhﬁ]-ahidurga éﬁ‘ﬂmgsO 20hondlie

The or (5 oL SHE Ao G- GoPE Ear A0 Rl E g S SR onsg Y Beck 2ha was

used Wrﬁrﬂ@f)ti Et‘ﬁﬁﬁd]iﬁ nﬂ}) rvila],cs'h%@tfe&l Wre‘ﬂﬂxhh@er%@tmﬁ Bre d\ﬁlth%%n(fm Blays. After
208. 0/ 210. "1 (100/ M+H) +] c) | or 0-4-(4- et hyl -1 m dazo "1-

1-yl ) - sheliyd fo roomlt@mp@atuirm@e @olrvpmumii amalsorpfreé pad@dedtrcodrpressure and the reSldue

usi ng. PR A BB et e s A QBN PRARTE ST AT AT e

productthyage &huned1 Pigal ¥ ed)lagwipale-1seth @il Ms71%1>°(cnv2eh9l9 aropboo@@w £4.'H
wi thout further purification in the next ste P 267.1/269.1

( 100) 38YMR((KIRG1%]300 Mbiz): 8 (ppm) = 7.64 (s 7 R 1755 6, U 20 & 3, 706
[3-ch' Qaoid, éﬂgzg's)ﬁéng ﬁg‘@jgﬁ;@p%hé ) TRNS &4y BN, 2, > P 6 30, 2YEr 0P

[ 3- chl aip @QQ@mnﬁqﬁmlmmdg;@I 3iy.yl ) -phenyl ] -thiourea (66.7 ng, 0.25 mmol)
and of 2 r ono- 6- phenyl - cycl ohexanone (63.3 ng, 0.25 mmol) in ethanol (4
m.) was stirred at Example 10

[3-Methoxy-4-(4-methyl-imidazol-1-yl)-phenyl]|-[4-(4-trifluoromethoxy-phenyl)-4,5,6,7-
15 tetrahydro-benzothiazol-2-yl]-amine

a) 6-Bromo-2-(4-trifluoromethoxyl-phenyl)-cyclohexanone

2-(4-Trifluoromethoxyl-phenyl)-cyclohexanone (53 mg, 0.21 mmol) was dissolved in

chloroform (1 mL). To this solution bromine (34.4 mg, 0.22 mmol) in chloroform (0.5 mL) was
20 added drop wise at room temperature. The reaction was stirred for 1 2 hours at room

temperature. The solvent was removed under reduced pressure to yield the crude title compound

(65 mg) which was used directly in the next step without further purification.

b) [3-Methoxv-4-(4-methyl-imidazol-1-y)-phenyl]-[4-(4-trifluoromethoxy-phenyl)-4.5.6.7-

25 tetrahydro-benzothiazol-2-yl]-amine

A suspension of [3-methoxy-4-(4-methyl-imidazol-1-yl)-phenyl]-thiourea (48 mg, 0.18 mmol)
and of crude 6-bromo-2-(4-trifluoromethoxyl-phenyl)-cyclohexanone (65 mg, 0.19 mmol) in
cthanol (2 mL) was heated to reflux under an atmosphere of nitrogen for 2 days. After cooling to

room temperature the solvent was evaporated under reduced pressure and the residue was



roomtenperature for 30 m nutes and then heated for two days to refl ux
under an atnosphere of nitrogen. After cooling to roomtenperature the

sol vent VWO 20004180124t ed under reduced pressure and the r @€rdr20034s00parifi ed
on silica gel with dichloronethane and then w th dichl oronet hane/ met hanol
(19:1 v/v) as eluent to yield the titl-80conpound (50 ny, 48 % as a

pal e-brown solid. MS ISP (me): 421.0/422.2 (100/38) [(MH) +] . 1H NWR

( le\s/go( %riﬁa)@ﬁy Mﬁz%s'ed @re(plagilﬂi%le HPIIQPD &&%g ggetl()ﬂrl)rﬂ/v%t&l(O(lg’é) ﬂ()]l'ri)iip adid8 Yisld t?fH) :

7. s, IH, 7.46 - 7.1 m 7 .98 (s, 1H, 4. m._ | 2.72 (m
iy o Thig componid (167ma, 17 Yohi 4 pye-brownol NS4 e .0 BRahsher i3l

[4-(2, N 0- ) - r Q- otk az = V- t{hgxy- 4
L ma?%y | al?ospbq\fﬂﬁ%i.;csﬁgﬁ%ﬁyﬂ]élg% ﬂ@{g)s% (RaH0y s 2%0hg ¢r YAH); 632 TBHRA;

6- Br onw-. 65 (d2 18),0i.0d @ariehpheayd, BHoyRI dhexanooes (s, 3H), 2.25 (m, 1H), 1.77 — 1.98
2-(2,5-Di f]uoro-phenyl)-cycl ohexanone (51 ng, 0.24 nmol) was dissolved in
chl Oi’Of(milngQ' 1 m). To this solution bromne (40.7 ng, 0.26 mmol) in
chloroform (0.5 n) was added drop p.Sf,Rt 1M 0om tenperature. The reaction
was stirred for 1 1A hours at roomtenperature. The sol vent was renoved
under radildech-p(emsathd-inddyzoM 1dy)-phenyl i 64-phenyd-4cH 67 atatrdhy did- banzo thia wi-2wa s
used direct|y in the next step without further purification. b

r4-(2. DM Sor o- phenyl )-4.5. 6. 7-t et rahvdr o- benzot hi azol - 2-yl | - [ 3- net hoxy- 4
-(4-nethylimdazo 1- 1-yl Vphenyl]-am ne A suspenst of

[ 3- met hoxy- 4- (4- et hyl -i m dazol -1 -yl )-phenyl] - !
and of crude 6-brono-2-(2,5-dif}uyorg phﬁnylp\l-cy afexanone (73 ny, 0.25
nmmol) in ethanol (2 nlL) was heat ed ref fax\under an at nosphere of

nitrogen for 2 days. After cogling q @
evapor at ed under reduced pregfure ard the re de was purified by reversed
preparative HPLC using acetony&¥il/water (0.1 %formc acid) to yield the
titleconmpound (53 ng, 49 %9 as an off-white solid. M5 ISP (nfe): 453.3
(100) [af VRHGHloro-4thitiahMphch D@ Beth8DOHNhadazolt (ppm) = 7.88 (s, IH), 7.50 (s,
W, 7 %tl(ﬂ%’coIml]?)i)oimcf3 wgs9 pr ]gglrecli |ﬁDohn ?,4-8d?chlorgh§r8obenzene and 4-methylimidazole using in

analogous manner the procedure described in example 4a). Chromatography on silica gel using
cthyl acetate as cluent gave the title compound as a slightly greenish solid in 64 % yield. MS ISP
(m/e): 238.0/ 240.2 (100/40) [(M+H)"].

15

b) 3-Chloro-4-(4-methvl-imidazol-1-yl)-phenylamine

The compound was prepared from 1-(2-chloro-4-nitro-phenyl)-4-methyl-1H-imidazole and
stannous chloride dehydrate using in analogous manner the procedure described in example 4b).
The crude compound was obtained as an orange solid in 99 % yield and was used without further

20 purification in the next step. MS ISP (m/e): 208.0/210.1 (100/43) [(M+H)"].

¢) 3-Chloro-4-(4-methyl-imidazol-1-yl)-phenyl]-thiourea

The compound was prepared from 3-chloro-4-(4-methyl-imidazol-1-yl)-phenylamine and
benzylisothiocyanate using in analogous manner the procedure described in example 4¢). The
25  crude product was obtained as a yellowish solid in 79 % yield and was used without further

purification in the next step. MS ISP (m/e): 267.1/269.1 (100/38) [(M+H)'].

d) [3-Chloro-4-(4-methyl-imidazol-1-yl)-phenyl]-(4-phenyl-4,5.6,7-tetrahydro-benzothiazol-2-

D)-amine



(m 2H), 6.75 (d, IH), 6.67 (m IH, 4.35 (m IH), 3.59 (s, 3H, 2.76 (m
2H), 2.37 (s, 3H), 2.22 (m IH, 1.70 - 1.98 (m 3H). Exanple 13

[ 4- (2, 5- DVOepdIis87dienyl ) - 4, 5, 6, 7- t et r ahydr o- benzot hi azolPCZAPRI0I[ON0FRt hoxy- 4
(4-met hylim dazol - |-yl)-phenyl]-amne a)

6- Br ono- 2- (2, 5- di et hyl - phenyl ) - cycl ohékanone

2-(2,5-D nmet hyl - phenyl ) -cycl ohexanone (51 ng, 0.25 mmol) was dissolved in
chl or ofAQSdﬁpénsioﬂﬂi)[s cm)rbm(sl raahylt-irmaaﬁmﬂaml)aphe(rﬁlqrt&olﬁgaa (6.2 gm0l ) mino 1)

chl orof orm was added drop wi se at roomterrpfgrature The rea t|on

was st iand ef bé«?mq-61mlemslu¢>§10$@xwaﬁ1(%%ﬁ@s 826 mamo h ectignal) éh Mlnass stffed @
under T, 86’1&1;%%3[3@'9%%5%& 80 hﬁn&‘zb@é&i th@rﬁh&a&é&%r tid h&s4 NAhdeSdn {}?\bsﬁﬂ&&@f was

used direc e next step out further "puriftication.
[4 (2 'EmtBbgmt Afibr qioding kg fodanﬁt,eﬁl,pé'r-ane'b ntlwmpurem WQ:nmphram:lolnd@p seldpeddPpresuteoxy - 4

d - he f,
ﬁ;&he?eﬁl 5%@%%1“3%1? Qe el'w@'%ﬂﬁ Wrt o g With ng, 0.27 mmol)
and of &J}ﬂ&sn@ﬂﬁﬁ%ﬁt&n&?@ﬁ 1d¢/orésfy&enptbeyr1¥1h)th@mé 9&1%&@@90 (11%149%) Q229

mml) in ethanol (2 nL) was heated to reflux under an at nosphere 0

ni t r oggmletlypwa sdhg.SVIS ASE em/cd:ot) 1i g2 B (FOOGHH) {(éﬂrtié} &t HrMMH\@MSDvEm%@/as

d d d
o epar gk Slpve CaBETEADORRYIE Fllar b T B SHFer TR Ll oy THem 7HRE e
Ell B g)e q%gggum 3(m 1@@ 72%/02}@32 @@gsofswnensmyqiml@ %(gem(m)le)w 44715-32 (s
IH)107. 09 (d, IH) 7.03 (d IH) 6.90 (d, IH), 3 82 (s, IH), 6.69 (s, IH,
(s 2ty 253 (s 3ty 215 (o1 roExampts 13 2506M 2L, 200 KP4 2%
[4-(2- Gl Q'SQ)iﬂil@P()LbhelﬂylE4@,§7&&P£Wdf&nﬁ&ﬂ¥&bhk@ljoﬂ$ﬁebﬂoky{mnﬂbi]@lﬁy 4- (4-
met hyl im dazol ﬁ/ phenyl']-am ne

imidazol-1-yl)-phenyl]-amine

H
0 N N
/jg/Y
N;:,N )

15 a) 6-Bromo-2-(2.5-difluoro-phenyl)-cyclohexanone

2-(2,5-Difluoro-phenyl)-cyclohexanone (51 mg, 0.24 mmol) was dissolved in chloroform (1
mL). To this solution bromine (40.7 mg, 0.26 mmol) in chloroform (0.5 mL) was added drop
wise at room temperature. The reaction was stirred for 1 %2 hours at room temperature. The
solvent was removed under reduced pressure to yield the cude title compound (73 mg) which

20 was used directly in the next step without further purification.

b) [4-(2.5-Difluoro-phenvl)-4,5.6,7-tetrahydro-benzothiazol-2-v1]-[3-methoxy-4-(4-methyl-

imidazol-1-y)-phenyl]-amine

A suspension of [3-methoxy-4-(4-methyl-imidazol-1-yl)-phenyl]-thiourea (63 mg, 0.24 mmol)
25 and of crude 6-bromo-2-(2,5-difluoro-phenyl)-cyclohexanone (73 mg, 0.25 mmol) in ethanol (2

mL) was heated to reflux under an atmosphere of nitrogen for 2 days. After cooling to room

temperature the solvent was evaporated under reduced pressure and the residue was purified by

reversed preparative HPLC using acetonitril/water (0.1 % formic acid) to yield the title



a) -Bronmpo”-~-chl oro-phenyD cycl ohexanone 2-(2-Chl oro-phenyl ) -cycl ohexanone
(51 ng, 0.25 mmmol) was dissolved in chloroform( 1 nmL). To this solution
brom ne (WQ.2809%7120. 27 mol ) in chloroform (0.5 nL) was PaAEPAIOH3e se at
roomtenperature. The reaction was stirred for 1 V hours at room
tenperature. The solvent was renoved udder reduced pressure to yield the
crude title conpound (81 ng) which was used directly in the next step

W t houtcofapbtitie(S3atig,i40i % akd @ ffBhite solid. MS ISP (m/e): 453.3 (100) [(M+H) ] HNMR
[4-(2- ChIoroéBhen 7-tetrahydro- benzot hi azo

et hyl i(FDS= 408 M Z)yﬁ)(th)englg]S(Mhﬁ)n@ﬁ(%d%ﬁeﬁ@?(ﬂa151‘)6¥9hn e ks
bmd of (6 SHE GRS (D, 335 L S b MR A B P P PR B A

i n ethgnaplHi,2.7) 1wagnherAYed to reflux under an atnnsphere of nitrogen for
2 days. After cooling to roomtenperature the solvent was evaporated under
reduted pressure and the residue mﬂ@mﬂﬁpkﬂﬁed by reversed preparative HPLC

o0 A DAL IS SHE b G s oot (55
s, IHﬁmltfazéﬁl{)a)-plhd'l’l)yl] me (m IH, 7.13 (m 2H), 7.08 (d, IH), 6.96 (m

I(H), 6.85 (s, IH), 6.68 (d, IH, 4.53 (m IH), 3.54 (s, 3H), 2.77 (m 2H),
2.33 (s, 3H), 2.24 (m IH), 1.80 - 1.99 (m 3 Exanpl e 15
[
]

(4-

4- (4-chl oro-3-trifluoronethyl-phenyl)-4,5,6,7-} ahydr o- benzot hi azol - 2-yl
-[ 3-met hoxy-4- (4-nethyl-imdazol-1I-y|,)-phenyl 1 nea)

6- Brono- 2- (4-chloro-3-trifluge6 | P Wl ) phexanone
2-(4-Ch|oro-3-trif|uoronethyl-pﬁ%i:igfcy A (51 ng, 0.25 mmol) was
di ssolved in chloroform ( 1 gby- hi s pn brom ne (41.5 ng, O0.27
mol) in chloroform (0.5 nt s added drop W= roomtenperature. The

reaction was stirred for 1 hours at roomtenperature. The sol vent was
renoved under reduced pressure to yield the title conmpound (74 ng) which

was s &g oibRBtd Y2 5 irhiBy EhySicgPonidRoME f urther purification,
10 2-(2,5-Dimethyl-phenyl)-cyclohexanone (51 mg, 0.25 mmol) was dissolved in chloroform (1
mL). To this solution bromine (42.3 mg, 0.27 mmol) in chloroform (0.5 mL) was added drop

wise at room temperature. The reaction was stirred for 1 %2 hours at room temperature. The
solvent was removed under reduced pressure to yield the crude title compound (81 mg) which
was used directly in the next step without further purification.

15
b) [4-(2.5-Dimethyl-phenyl)-4,5.6,7-tetrahydro-benzothiazol-2-yl]-[3-methoxy-4-(4-methyl-

imidazol-1-yD)-phenyl]-amine

A suspension of [3-methoxy-4-(4-methyl-imidazol-1-yl)-phenyl]-thiourea (72 mg, 0.27 mmol)
and of crude 6-bromo-2-(2,5-dimethyl-phenyl)-cyclohexanone (81 mg, 0.29 mmol) in ethanol (2

20 mL) was heated to reflux under an atmosphere of nitrogen for 2 days. After cooling to room
temperature the solvent was evaporated under reduced pressure and the residue was purified by
reversed preparative HPLC using acetonitril/water (0.1 % formic acid) to yield the title
compound (11 mg, 9 %) as an off-white solid. MS ISP (m/e): 445.3 (100) [(M+H) ]. 'H NMR
(CDCl3, 300 MHz): 6 (ppm) = 7.60 (s, 1H), 7.35 (s, 1H), 7.09 (d, 1H), 7.03 (d, 1H), 6.90 (d, 1H),

25  6.82 (s, IH), 6.69 (s, 1H), 6.62 (d, 1H), 4.21 (m, 1H), 3.53 (s, 3H), 2.78 (m, 2H), 2.34 (s, 3H),
2.28 (s, 3H), 2.23 (s, 3H), 2.15 (m, 1H), 1.75 — 2.05 (m, 3H).



b)
[4-(4-chloro-3-trifluoronethyl-phenyl)-4,5,6,7-tetrahydro-benzot hi azol - 2-yl
] - [ 3- met WNgQRoep/087 R et hyl -i m dazo 1- 1-yl Vphenyl ] -am ne PEATARS/§1036 of

[ 3- met hoxy- 4- (4-net hyl -i mi dazol -1-yl)-phenyl] -thiourea (65 ng, 0.25 mmuol)
and of crude 6-bronp-2-(4-chl oro-3-tri-B¥uoronet hyl - phenyl ) - cycl ohexanone
(74 ng, 0.26 nmmol) in ethanol (2 nmL) was heated to reflux under an

at nosphere of nitrogen for 2 days. E&dlﬁplquol ing to roomtenperature the
sol vent was evaporated under reduced pressure and the residue was purified

by revdd&HprnphenylvdSGPi-tetiavAE Qewsmatl?H-yuzalééﬁetbexy-id@flm Wt acid) to
I d 8 ¢ ff-whit lid. M5 ISP (nf
?48. 2 ??‘8‘6#0”%@ iﬁm.ﬂ'%" m?cme? ggoanlng): d I(pEn)SO:I 7.66 (s, Il(—l),e)7.36
(s, IH, 7.09 (t, 2H), 6.83 - 6.88 (m 2H) 6. d, IH, 6.64 (d, IH),
3.99 (m IH), 3.58 (s, 3H), 275(m 2 3H), 2.22 (s, 3H), 2.20

- 2.35 (m IH), 178-205(,rn 3B
[4-(4-Chl oro-3-trifluoronethyl - ) )
]-[ 3- et hoxy- 4-(4- msthyl-lm/ﬁetaJ yI)S ] - am nea)

6- Bronmo- 2- (4-chl oro-3-triflI met hyI phenyl ycl ohexanone
2-(4-Chloro-3-trifluoronet hy phenyl ) -cycl ohexanone (50 ng, 0.18 mmol) was
di ssolved in chloroform ( 1°'m.). To this solution bromne (30.3 ng, 0.19
Mol 9 i, ¢ Oftb RS -07-BhI6D-phdikd)-Mephaddssk drop wi se at room tenperature. The

reaction was stirred for 1 A hours at roomtenperature. The sol vent was
r enov e@-@rdelora-plituyBetyplodssunee (0 2.l 25 mie owaddiswoilteden cblnqu]rm (I88) ng)

whi ch tJ th t t t

(- (4- G iPSRPR PRITIBY 63 b Ve Thciomio 4 iy G B ERMZG . 2 v
1-[3- n%&memﬁeratﬁée mag Péébnérﬂwdﬁgtﬁreli f0111 YA Mt Bobmabiperatirs lf[?nlé%ﬂﬁzbﬁ)tﬁxz@f

[ 3- net hoxy- 4-(4-net hyl -i m dazol - 1- henyl] -thiourea (39 ng, 15 nmol)

and of remoeks leldblr dbcea-Nrasseis| to ms'-lckﬂxercw mecwmm;md GHemg) yhich ovas wéﬁsdanone
(SBIdTg dlr%ctjr %xt S etlﬂ%nghlé&l &11,[){ heat ed to reflux under an
nosph 36 ffer™ i

ere roge cool i ng

t et¢ahydr o- benzot hi azol - 2-yl

b) [4-(2-Chloro-phenyl)-4,5.6,7-tetrahydro-benzothiazol-2-v1]-[3-methoxy-4-(4-methyl-

imidazol-1-yD)-phenyl]-amine

A suspension of [3-methoxy-4-(4-methyl-imidazol-1-yl)-phenyl]-thiourea (69 mg, 0.26 mmol)
15 and of crude 6-bromo-2-(2-chloro-phenyl)-cyclohexanone (79 mg, 0.28 mmol) in ethanol (2 mL)
was heated to reflux under an atmosphere of nitrogen for 2 days. After cooling to room
temperature the solvent was evaporated under reduced pressure and the residue was purified by
reversed preparative HPLC using acetonitril/water (0.1 % formic acid) to yield the title
compound (55 mg, 46 %) as an off-white solid. 'H NMR (CDCls, 300 MHz): § (ppm) = 7.77 (s,
20 1H), 7.46 (s, 1H), 7.35 (m, 1H), 7.13 (m, 2H), 7.08 (d, 1H), 6.96 (m, 1H), 6.85 (s, 1H), 6.68 (d,
1H), 4.53 (m, 1H), 3.54 (s, 3H), 2.77 (m, 2H), 2.33 (s, 3H), 2.24 (m, 1H), 1.80 — 1.99 (m, 3H).

Example 15
[4-(4-chloro-3-trifluoromethyl-phenyl)-4,5,6,7-tetrahydro-benzothiazol-2-yl]-[3-methoxy-4-
25 (4-methyl-imidazol-1-yl)-phenyl]-amine



to roomtenperature the sol vent was evaporated under reduced pressure and
the residue was purified by reversed preparative HPLC using

acet oni t rw/20#408712(0. 1 % formc acid) to yield the titl| @TEPREIINNFR2 Ny,
29 %9 as a yellowgum M5 ISP (me): 518.8/520.9 (100/36) [(MrH)+] . 1H NWR
(CDA 3, 300 MHz): d (ppm) = 7.62 (s, I-B§}5 7.56 (s, IH), 7.41 (d, 2H), 7.30
(s, IH, 7.10 (d, IH, 6.83 - 6.89 (m 2H, 6.67 (d, IH, 4.05 (m IH,
3.55 (s, 3H), 2.75 (m 2H), 2.29 (s, 3H), 2.22 ( IH, 1.78 - 2.05 (m

3H). Exanple 17 [4-(4-Chl oro-phenyl)-4,5,6,7-tg hydr o- benzot hi azol - 2-yl ]

- [ 3- et hoxy- 4- (4- et hyl i m dazol - I-yI)thenyI] yne a)

6- Br ono- 2- (4- chl or o- phenyl ) - cycb e_R%- (47Crl or o- phenyl ) - cycl ohexanone
(51 nmg, 0.24 mmol) was dissol ved hl of of (1 m). To this solution
brom ne (41.0 ny, 0.26 ﬂﬂD|)4th of o 5 nL) was added drop w se at

roomtenperature. The reacti s stirred 1 1A hours at room
tenperature. The sol vent was/renoved under reduced pressure to yield the
crude title conpound (74 ng) which was used directly in the next step

wi t houta) beBrotmer2-(Aschlbioe 3itiftupromethyl-phenyl)-cyclohexanone

4- (4- 4.5 6, 7r h b hi -2-yl1-[3- -4- (4-
o o BRI b G S e DR B o4 ot bl by -
[ 3- met hawyobrih4t ﬂﬁt)h% thié $816@&A0brdmine (W 5-RE YT dnoll in QUI0RSfotR 00 FGL OwdsO

nnvl% and of crude 6-brono-2-(4-chloro-phenyl)-cycl ohexanone (74 ng, 0.26
mol) iadded drapovisq &t rpem tepareruks dde reaciet Waksturrddpr &2 b&%étgﬁ@me of

T 00l IR S B 8RR LSRN BLMIE L NRAG R IRG b

evaporat e UCG pressure and t e resi

chr orratrﬂgrvamhh/w@@uﬁdldu%aﬂgmlthuﬁmgt@nmltﬂdmlt ﬁn‘&iehpmef/icrmbﬂanol (19: 1 v/ v) as
eluent to yield the title conpound (16 ng, 19 %9 as a brown gum 1H NWMR
(DVBO- D6, 300 MHz): d (ppn) = 10.37 (s, IH), 7.79 (s, IH, 7.68 (d, IH),

. . )

10 ( 4 rnethvl 1rn1dazol—l Vl) Dhenvl] -amine

A suspension of [3-methoxy-4-(4-methyl-imidazol-1-yl)-phenyl]-thiourea (65 mg, 0.25 mmol)
and of crude 6-bromo-2-(4-chloro-3-trifluoromethyl-phenyl)-cyclohexanone (74 mg, 0.26 mmol)
in ethanol (2 mL) was heated to reflux under an atmosphere of nitrogen for 2 days. After cooling
to room temperature the solvent was evaporated under reduced pressure and the residue was

15 purified by reversed preparative HPLC using acetonitril/water (0.1 % formic acid) to yield the
title compound (9 mg, 8 %) as an off-white solid. MS ISP (m/e): 449.2 (100) [(M+H)"]. 'H NMR
(CDCl3, 300 MHz): 6 (ppm) = 7.66 (s, 1H), 7.36 (s, 1H), 7.09 (t, 2H), 6.83 — 6.88 (m, 2H), 6.79
(d, 1H), 6.64 (d, 1H), 3.99 (m, 1H), 3.58 (s, 3H), 2.75 (m, 2H), 2.30 (s, 3H), 2.22 (s, 3H), 2.20 -
2.35 (m, 1H), 1.78 — 2.05 (m, 3H).

20 Example 16
[4-(4-Chloro-3-trifluoromethyl-phenyl)-4,5,6,7-tetrahydro-benzothiazol-2-yl]-[3-methoxy-
4-(4-methyl-imidazol-1-yl)-phenyl]-amine




(m 2H). Exanple 18

[4-(4- Methyl -im dazol -1-yl)-phenyl]-(4-phenyl-4,5, 6, 7-tetrahydro-benzothi az
ol - 2-yl) -\&@20@9/08Y12[ 4- (4- Met hyl - i m dazo 1- 1-yl)-phenyl PCT{ERR2@908W3The
conpound was prepared from 4-(4-nethyl-imdazol-1-yl)-phenylam ne (1000 ny,
5.8 mmol ) and benzoyl i socyanate (989 ngy- 6.1 mol ) using in anal ogous
manner the procedure decribed in exanple 6d) to yield the title conpound as
a pal eab@ﬂﬂnﬁm chﬁl&&zﬂmmr%e%/l-pﬁ@vhSd%c(ollié@)n‘ona16 1 (100) [ (M NH3+H) +]
232.7 q—;é b) [4-(4-|\/bth}/|- irridazol-l-%/ pheny (‘4 phenyl - 4
5,6, 7- t %i oremRthyy phenylygyy Oélﬁai%@n%(%%@ge% mmq%} Wﬁadlé&? YastiRy| -
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stirrecddtd dropmwitceatpesmatempeeritare. 30e ndantivrewasstdradnfon 1 brelbdursl atf roomt wo days to
reflux under an here of nitro After coolin 0ro erature
{he ol FBRAERS THG ApOrH e Tomat gL e RS ticdo atidd fesritt e T and
purifiqes gy %Jh'ldhcﬁaﬂ?skd Hﬁeagj iHitedh Qk QB LHRBE: ﬂhhﬁ@f MirFRh@spet hane/ rret hanol
(19:1 v/v) as eluent to yield the title conpound (50 ng, 100 %9 as an
colourless oil. MS ISP (me): 3874(100) [ (MtH) +] . 1NNR(DIVBOD6 300

; , : 1H), ) d. .2

3i'|) , 2 (4—2n€(tlﬁﬂl 1hh‘&a,zoﬂ-l KIQ Uheﬂwl@‘hnﬁﬁe 3H) EXarrpI e 19

4- Chl or o- phenyl ) - 2- 13- et hoxy- 4- nmet hyl -i m dazol - | -phenylamno] 4
5 1) 75 seor %3ma@wémamym}daa@btﬁﬁrnhfenylart@urp@xémno 15 mmol)

1-(4- I
L RSP RRER A o N AP i Optinage 3 ol
di ssol igdthaiolgh IrniLr)cvfzacsrmt(edio rdflux uhQertdn Smehietd cﬁfmlﬂms o foe2 (&y6. Afisgcodling2

mml) in chloroform (0.5 n) was added drop wise at - 11C  The reaction was
SLi T T e FaSHM EMRCRHHESNGR0 I vEREHPPEH L uiSh Feslupcd e and the residu was

purified by reversed preparative HPLC using acetonitril/water (0.1 % formic acid) to yield the
15 title compound (22 mg, 29 %) as a yellow gum. MS ISP (m/e): 518.8/520.9 (100/36) [(M+H)'].
'H NMR (CDCl;, 300 MHz): & (ppm) = 7.62 (s, 1H), 7.56 (s, 1H), 7.41 (d, 2H), 7.30 (s, 1H),
7.10 (d, 1H), 6.83 — 6.89 (m, 2H), 6.67 (d, 1H), 4.05 (m, 1H), 3.55 (s, 3H), 2.75 (m, 2H), 2.29 (s,
3H), 2.22 (m, 1H), 1.78 — 2.05 (m, 3H).
Example 17
20  [4-(4-Chloro-phenyl)-4,5,6,7-tetrahydro-benzothiazol-2-yl]-[3-methoxy-4-(4-methyl-

imidazol-1-yl)-phenyl]-amine
Cl

~ \r
) &

a) 6-Bromo-2-(4-chloro-phenyl)-cyclohexanone

2-(4-Chloro-phenyl)-cyclohexanone (51 mg, 0.24 mmol) was dissolved in chloroform (1 mL).
25 To this solution bromine (41.0 mg, 0.26 mmol) in chloroform (0.5 mL) was added drop wise at

room temperature. The reaction was stirred for 1 % hours at room temperature. The solvent was

removed under reduced pressure to yield the crude title compound (74 mg) which was used

directly in the next step without further purification.



tenperature and finally for 1 hour at 500C. The sol vent was renoved under
reduced pressure and the residue was purified by col um chronmat ography on
silica gevousivg7diichl or onet hane as el uent to yield thePCir{EP20000M93und (104
ng, 79 % as colourless oil. NWR (CDA 3, 300 MHz): d (ppm = 7.44 (d, 2H)
7.13 (d, 2H), 4.62 (dd, IH, 2.99 (m -Bé), 2.80 (s, 2H), 2.58 (m IH, 2. .14
(m IH, 1.92 (m 3H). b)

{4- (4- Chl oro- phenyl ) - 2-[ 3- net hoxy- 4- (4-net hyl -im dazo 1-1
-yl)-phen Ian%no] 4 5,6 7- t?trahyq;o benzogplﬁzol 4- yU—a et oni

Suspen n‘a O l,J VeV avSr, VY CNzq :.' 2% 4-me our ea
(40. 2 mBig: 00 1Py [T chy 1206
[ 3-br ‘_141§%T7¥ or o eﬁy ) - 2- oxo- cycl ohexyl ] -acetonitrile (50.0 ny, 0.15

mol )  iAswespbmsiol of([2-mithoxyas-(heatlgd-inadazel | -yk-nhedgl-tlaouras (Bsmpet. €9 afmol)
nitrogen f er .cooling to roomte rat r t he sol yent
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carbonﬁhﬁzﬁj382 ng, 10 mol) in acetonitrile (10 m.) was stirred over the

weeken roomtenperature. The sol vent was evaporated and the residue was
partitioned between ethyl acet at e ab¥pmpled§ueous NaOH sol ution. The aqueous
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a) [4-(4-Methyl-imidazol-1-yl)-phenyl]-thiourea

I’ e

15

The compound was prepared from 4-(4-methyl-imidazol-1-yl)-phenylamine (1000 mg, 5.8

mmol) and benzoylisocyanate (989 mg, 6.1 mmol) using in analogous manner the procedure

decribed in example 6d) to yield the title compound as a pale-brown solid (1270 mg, 95 %). MS
20 ISP (m/e): 216.1 (100) [(M-NH3+H)'], 232.7 (70) [(M+H) ].

b) [4-(4-Methyl-imidazol-1-yD)-phenyl]-(4-phenyl-4.5,6,7-tetrahydro-benzothiazol-2-yl)-amine

A suspension of [4-(4-methyl-imidazol-1-yl)-phenyl]-thiourea (29.2 mg, 0.13 mmol) and of 2-
bromo-6-phenyl-cyclohexanone (65.5 mg, 0.26 mmol) in ethanol (2 mL) was stirred at room

25 temperature for 30 minutes and then heated for two days to reflux under an atmosphere of
nitrogen. After cooling to room temperature the solvent was evaporated under reduced pressure
and the residue was purified on silica gel using dichloromethane then dichloromethane/methanol
(19:1 v/v) as cluent to yield the title compound (50 mg, 100 %) as an colourless oil. MS ISP
(m/e): 387.4 (100) [(M+H)']. '"H NMR (DMSO-D, 300 MHz): & (ppm) = 10.12 (s, 1H), 7.95 (s,



sodiumsulfate, filtered and the solvent was evaporated under reduced
pressure. The crude product was crystallized fromethano I/water to yield
the titl evoasppasne7( 650 ng, 57% as an offwhite solid. PCRVR2(BIYBOIO6, 300
MHz): d (ppm) = 8.95 (s, IH), 8.62 (d, IH), 8.16 (s, IH, 7.93 (d, IH),
7.49 (s, IH), 2.21 (s, 3H). b) 5-Anmi no3?2~ (4-nethyl-irnidazol -
1-yl)-benzonitrile 2-(4-Methyl-imdazol-1-yl)-5-nitro-benzonitrile (650 ny,
2. 84 mmwi)) 7.0 S@,Qlﬂbgﬁ 39 (ld @IH)y’V 29.¢af 3E 7(110- M2) (maSH) yd2agena 27 uadeIHRN
at nosphere of h gen roonrtenperature for 5 hours in the presence of
10% pal% %Suﬁbé-@ﬁm éB%I 17953 -Hgm: e catal yst was filtered off and
washed with ethyl acetate. The solvent of the filtrate was evaporated under
reduced pressure and dried to yield the title conpound (450 ng, 80% as a
yeIIOM/soIid M5 ISP (me): 199.1 (EXGhple(ldH)+] . 1 NVR ( DMSO D6, 300

6. 915 d4 (ﬁljéﬂlog) Rl?rgltzy%)( fé%ﬂn@tl!?"yri‘?’b&’éﬁﬁhﬂ%lﬂzwiﬂrab}'PPﬁ'?%%'?Hr‘ﬁ é% pheny! ]

-t hi ourt@@aﬂ'ﬁh% l%ﬁ'z%ﬁ%l-ﬁf yIRaddtbigri- (4- met hyl -im dazol -1-yl)-benzonitrile
(450 ny, mol) 1 n tetrahydrofuran (22 mL) benzoylisocyanate (407 nyg,

2.5 mol) mas added and the reacti on was st/Wred at roomtenperature for 2
hours. The sol vent was evaporated under reouce pressure and the residue was
suspended i n net hanol (22 nLX ) s%runrcarbonate (941 ny,
6.8 mol) in water (16.5 nL)_ was dedsdr to the suspension. The
reaction was stirred atroonf\'npe ature night to yield a solution,

whi ch was concentrated undey=t educed pressure. The residue was suspended in
water, filtered, washed wit/h water and diethyl ether. The solid was several
tinmes susoended |n tetrahydrofuran | vent, Tas evapor at ed under
reduced S ey dt he title conpound (480

. 82 o N sl r@anﬁlm)grgg, Bl B0 FLIRE T T
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(s, 3H)added drop wise at -11°C. The reaction was stirred for 1 % hours at 5°C, then for 1 hours t room
temperature and finally for 1 hour at 50°C. The solvent was removed under reduced pressure and
the residue was purified by column chromatography on silica gel using dichloromethane as
cluent to yield the title compound (104 mg, 79 %) as colourless oil. NMR (CDCls, 300 MHz): &

15 (ppm)=17.44(d, 2H), 7.13 (d, 2H), 4.62 (dd, 1H), 2.99 (m, 1H), 2.80 (s, 2H), 2.58 (m, 1H), 2.14

(m, 1H), 1.92 (m, 3H).

b) {4-(4-Chloro-phenyl)-2-[3-methoxv-4-(4-methyl-imidazol-1-yl)-phenylamino]-4,5.6.7-

tetrahydro-benzothiazol-4-yl} -acetonitrile

20 A suspension of [3-methoxy-4-(4-methyl-imidazol-1-yl)-phenyl]-thiourea (40.2 mg, 0.15 mmol)
and of [3-bromo-1-(4-chloro-phenyl)-2-oxo-cyclohexyl]-acetonitrile (50.0 mg, 0.15 mmol) in
cthanol (2 mL) was heated to reflux under an atmosphere of nitrogen for 2 days. After cooling to
room temperature the solvent was evaporated under reduced pressure and the residue was
purified by column chromatography on silica gel using dichloromethane/methanol/concentrated

25 aqueous NH40H solution (9:1:0.1 v/v/v) as eluent to yield the title compound (74 mg, 99 %) as
a yellow gum. '"H NMR (CDCl;, 300 MHz): & (ppm) = 7.62 (s, 1H), 7.56 (s, 1H), 7.37 (s, 1H),
7.28 (d, 2H), 7.16 (d, 2H), 6.89 (d, 1H), 6.86 (s, 1H), 3.76 (s, 3H), 3.19 (d, 1H), 3.03 (d, 1H),
2.72 (m, 2H), 2.30 (s, 3H), 2.19 (m, 1H), 1.89 (m ,2H), 1.60 (m, 1H).
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noj - 2- (MWVOrea¥ri27i m dazol - 1-yD benzonitril e A suspen®CHEP2§09/050036
3-cyano-4-(4-nethyl - imdazol- |-yl)-phenyl] -thiourea (39.4 ng, 0.15

mml ) and of [3-brono-I-(4-chloro-pheny$)-2-oxo-cycl ohexyl]-acetonitrile

(50.0 nmg, 0.15 mmol) in ethanol (2 nmL.) was heated to reflux under an

at nosphere of nitrogen for 2 days. Btdmple@ool ing to roomtenperature the

sol vent_ was evapor ated under reduced pressure and the residue was purified

by col Lﬁ-rw-@h@b}qﬁq-@gpww-qyﬁnglinp‘h@@ﬁé£7ﬁgqrﬁl@7dro-benzothlazol-Z-ylamlno]-2-(4-

di chl or, N L mathane trated aqueous NH4OH solution (9:1:0.1

v/ vlv) Igés{ﬁgrﬁlgﬁ?%ﬁol g‘?g):eégﬁgﬁt@i tle conpound (34 ny, 46 %9 as a yellow gum

1 NMR (CDA 3, 300 MHz): d (ppm) = 8.41 (s, YH), 7.95 (s, IH), 7.89 (d, IH,

7.69 (s, IH, 7.31 (t, 2H), Ngl2 (d, H2H) .00 (d, IH, 3.23 (d, IH, 3.02

(d, ITH, 2.73 (m 2H), 2.31 (s, ; ol-88 (m,2H), 1.60 (m

| H). Exanple 21 o~ S

2- (4- Met hyl -im dazol -1 -yl )Ns- (j4- phenyl - 4,66, 7-t et r ahydr o- benzot hi azol - 2-yl

am no)- benzonitrile A suspg¢nsion of [3-cyano-4-(4-nethyl- imdazol-

| -yl)-phenyl] -thiourea (64.3 ng, 0.25 nmol) and of

2- bromy 6-(phaeml Eeyigdne xanemard-6énznitle 0. 25 Mol ) in ethanol (2 nlL) was

heated to reflux under an atnosphere of nitrogen for 2 days. After cooling
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MB ISP (me): 412.2(100) [(MH)+] . 1 NVMR (DVMBO-D 6, 300 MHz): d (ppm =
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white solid. "H NMR (DMSO-Ds, 300 MHz): § (ppm) = 8.95 (s, 1H), 8.62 (d, 1H), 8.16 (s, 1H),

7.93 (d, 1H), 7.49 (s, 1H), 2.21 (s, 3H).
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b) 5-Amino-2-(4-methyl-imidazol-1-yl)-benzonitrile

2-(4-Methyl-imidazol-1-yl)-5-nitro-benzonitrile (650 mg, 2.84 mmol) dissolved in ethyl acetate
(10 mL) was hydrogenated under an atmosphere of hydrogen at room temperature for 5 hours in
the presence of 10% palladium on charcoal (150 mg). The catalyst was filtered off and washed

20 with ethyl acetate. The solvent of the filtrate was evaporated under reduced pressure and dried to
yield the title compound (450 mg, 80%) as a yellow solid. MS ISP (m/e): 199.1 (100) [(M+H)].
"H NMR (DMSO-Ds, 300 MHz): & (ppm) = 7.72 (s, 1H), 7.23 (d, 1H), 7.10 (s, 1H), 6.96 (s, 1H),
6.91 (d, 1H), 2.15 (s, 3H).

25  ¢) [3-Cvano-4-(4-methyl-imidazol-1-yl)-phenyl]-thiourea

To a solution of 5-amino-2-(4-methyl-imidazol-1-yl)-benzonitrile (450 mg, 2.27 mmol) in
tetrahydrofuran (22 mL) benzoylisocyanate (407 mg, 2.5 mmol) was added and the reaction was
stirred at room temperature for 2 hours. The solvent was evaporated under reduce pressure and
the residue was suspended in methanol (22 mL). A solution of potassium carbonate (941 mg, 6.8

30 mmol) in water (16.5 mL) was added drop wise to the suspension. The reaction was stirred at



carboxylic acid ethyl ester a) 2-Bronp-6-(carbethoxy)-cycl ohexanone

2- Car bet hoxy- cycl ohexanone (5.0 g, 29.4 mmol) was dissol ved in diethyl

et her (30WRI2PQ9/08B127 hi s sol ution brom ne (4.93 g, 30.8 MREMEPARNS/05Wded dr op
W se at roomtenperature. The reaction was stirred for 1 hour at room
tenperature, quenched with water and t-B2 | ayers were separated. The organic
| ayer was washed wi th aqueous thiosulfate solution and brine, dried over
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resi due was purified by colum chronat ography on silica gel using
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(180 nyg, ) as a white solid. (me): 413.3 (100)" [ (MrH)+] . 1H
NNRKIDE$0'Diqki&!=1u; Denzainifre = 10 28 (s, IH, 7.66 (d, IH, 7.64 (s,

|3H%S’6 (7 g'u[s dﬁsméjl_%fifi C|¥fn02ﬁl)((g r%etlli%l 1t1gdazg‘:é-y1)1pkg§yu %%106@&??‘2 25%.) 031 f76 8@( 3H),
3H) . ExafRbe[RBrohkr- BQMMIW phétryptd- @i&cwl@mw] - eBnfrilé-(5@D mahYdrsaninbi)agol o

[5,4-c] pyrldln 2-y 3- met hoxy- 4- (4-met hyl -i m dazol -1 -yl ) - pheny|
a) b5- Bredtol @Ibb)ﬂ'?ﬂ A@%dzoéﬁﬂwlﬁldﬁh@héﬁmosﬂi%%pf wiragan ©re dﬁ%&:h)ﬁfgi}! ny ] - am ne

room temperature the solvent was evaporated under reduced pressure and the residue was

15 purified by column chromatography on silica gel using dichloromethane/methanol/concentrated
aqueous NH4OH solution (9:1:0.1 v/v/v) as eluent to yield the title compound (34 mg, 46 %) as
a yellow gum. '"H NMR (CDCl;, 300 MHz): & (ppm) = 8.41 (s, 1H), 7.95 (s, 1H), 7.89 (d, 1H),
7.69 (s, 1H), 7.31 (t, 2H), 7.12 (d, 2H), 7.00 (d, 1H), 3.23 (d, 1H), 3.02 (d, 1H), 2.73 (m, 2H),
2.31 (s, 3H), 2.17 (m, 1H), 1.88 (m ,2H), 1.60 (m, 1H).

20

Example 21

2-(4-Methyl-imidazol-1-yl)-5-(4-phenyl-4,5,6,7-tetrahydro-benzothiazol-2-ylamino)-

benzonitrile

25 A suspension of [3-cyano-4-(4-methyl-imidazol-1-yl)-phenyl]-thiourea (64.3 mg, 0.25 mmol)
and of 2-bromo-6-phenyl-cyclohexanone (63.3 mg, 0.25 mmol) in ethanol (2 mL) was heated to
reflux under an atmosphere of nitrogen for 2 days. After cooling to room temperature the solvent
was evaporated under reduced pressure. The residue was suspended in dichloromethane / diethyl
cther. The precipitated solid was filtered off, washed with diethyl ether and dried under reduced

30 pressure to yield the title compound (90 mg, 88 %) as a pale-brown solid. MS ISP (m/e): 412.2



| - Benzyl - 3- (2- chl or o- phenyl ) - pi peri di n-4-one (100 ng, 0.33 nmol) was

di ssolved in chloroform( 1 nL). To this solution bromne (66 ng, 0.35
nol ) i n WOIl200998012h (0.5 nml) was added drop wi se at - 1PCI/EPR@9/08@3¢ i on was
stirred for 1 V hours at 5C, for 1 hour at roomtenperature and for 1 hours
at 500C. The solvent was renoved under-40educed pressure to yield the crude
title conpound (163 ng) which was used directly in the next step w thout
furt her(m;r[(mpm]l’qmm (DMSO D6, 300 MHz): § (p rn)— 10.75 (s, 1H), 9.31 (s lH) 8.16 (s,

[ 5- Benzyl - 7 éZ chl oro-p ]¥l 7tetra drothlazolo[7 yridin-2-y
11- (3 b2y a i oy [0, 3. 747y Sy (. dRDric S SR o

[ 3- rret yzzllséﬁl pyé( gilglﬁzol -l -yl)-phenyl] -thiourea (100 ng, 0.38 mmol)
and of ude )- 2 -c'I or o- phenyl ) - cycl ohexanone hydr obroni de (163
ng, O. 36 mmol) in et hanol (5 n) vvaEx;hﬁplead to refl ux under an at rmsphere
of nitrogen for 2 days. Ndllsogropyl et hyl am ne 38 nmmol

addetl Znd-Mieth a4 thethkimisarok ytl)opheéxyﬂmn'@JréFS,wzjﬁﬁrahmrpérenéeﬁéﬂm 4o

room t LEigt ent was evaporated under reduced pressure and the
resi dugc%({sgglryead%ﬁ L¥d| chl oronet hane /et hanol / concentrated agueous
NHAOH solution (9:1 :0. 1 v/v/v). The grecipit@e was filtered off and the

filtrate was concentrated undeo_reduce prgssur. OThe residue was purified

by reversed preparative HPLC usi eto |t water (0.1 %formc acid) to
yield the title conpound (6 N B’ as & @ solid. MS ISP (me):
541.9/543.9 (100/ 35) [(M 1 NWR (CDA 3,300 MHz): d (ppm = 7.60 (s,
IH)y, 7.37 (m 2H), 7.26 (m NE:H; 7.09 - 7.18 (m 4H), 6.82 (s, IH), 6.66
(d, IH, 470 (m IH), 3.74 (m 3H), 3.60 (s, 3H), 3.19 (dd, IH, 2.81 (dd,
| H), 2.a28-Brs pexlnny)-eyddhexanone

o B s L R IPE AT o S Bl 8540 g

5- BromolulioR ®RANine &4.0% pCH0 9hfinod) vhiQIdRR LS Wvise Bt B Qh?eﬁt&@ﬂﬁ&dé&bhom de
| - Benzyl - 3- (4- chl or o- 3-T | uor ophenyl ) - pi peri di n- 4- one , 0.33 muol)

was di sewistiged fay lchﬂuesuablfo@nhﬁempiratﬁzy queacherivethswatar @I@ﬁg‘ﬁi?’dﬁisﬁ’éew sPapaied.0. 33
ol ) 'ﬁle o%a 'icolfa%r weg ashg&'%vlt%aueous thiosulfate solution and brine, dried over sodium

sulfate and filtered. The solvent was removed under reduced pressure to yield the crude title
compound (7.48 g, 100 %) which was used directly in the next step without further purification.

15 'HNMR (CDCls, 300 MHz): 8 (ppm) = 4.94 (t, 1H), 4.20 (q, 1H), 2.37 (dt, 1H), 2.25 (m, 1H),
2.09 (m, 2H), 1.74 (m, 2H), 1.24 (t, 3H).

b) 2-[3-Methoxv-4-(4-methyl-imidazol-1-yl)-phenylamino]-4,5,6,7-tetrahydro-benzothiazole-4-

carboxvlic acid ethyl ester

20 A suspension of [3-methoxy-4-(4-methyl-imidazol-1-yl)-phenyl]-thiourea (131 mg, 0.50 mmol)
and of 2-bromo-6-(carbethoxy)-cyclohexanone (137 mg, 0.55 mmol) in ethanol (5 mL) was
stirred at room temperature for 2 days and then heated to reflux under an atmosphere of nitrogen
over night. After cooling to room temperature the solvent was evaporated under reduced pressure
and the residue was purified by column chromatography on silica gel using

25  dichloromethane/methanol (19:1 v/v) as eluent to yield the title compound (180 mg, 87 %) as a
white solid. MS ISP (m/e): 413.3 (100) [(M+H)']. '"H NMR (DMSO-Ds, 300 MHz): § (ppm) =
10.28 (s, 1H), 7.66 (d, 1H), 7.64 (s, 1H), 7.21 (d, 1H), 7.11 (d, 1H), 7.01 (s, 1H), 4.10 (q, 2H),
3.76 (s, 3H), 3.66 (m, 1H), 2.62 (m, 2H), 2.14 (s, 3H), 1.68 —2.09 (m, 4H), 1.19 (t, 3H).

30



added drop wse at - 11C. The reaction was stirred for 1 1A hours at 5C
for 1 hour at roomtenperature and for 1 hours at 500C. The sol vent was
renoved WOep0wi8@I2éed pressure to yield the crude titl ePChipauWad>(3a7 ny)
whi ch was used directly in the next step without further purification. b
r5- Benzyl - 7- (4- chl or o- 3-f | uor ophenyl ) -415. 6. 7-t et r ahvdr o-t hi azol o[ 5. 4- cl pyr
idin-2-yll-[3- methoxy-4-(4-nmethyl-imdazo 1- 1-yl)-phenyl] -amne A
suspensi on of [3-net hoxy-4-(4-net hykxdampraaol -1 -yl )-phenyl]-thiourea (100
ng, 0.38 m*roll)C and of crude ) ..

6- br omdS>-Bepay ?r("oPUDBQ‘PPWIM#&%WW%‘WW%B%W@[%41¢WBBP@W&&3'PFA'T°%‘,"

0.31 I _ ated to reflux under an atnosphere of

ni t rogen -%eth?lzﬁ%lﬁﬁﬂﬁ ll\%lik?l I s%l g‘py ethyl amne (49 ng, 0.38 nmol) was

added and the reaction was heated to reflux/ower night. After cooling to

roomtenperature the solvent was evapor ateer reduced pressure and the

resi due was treated wth dichlLo t han gthanol / concentrated aqueous
Ritdfe was filtered off and the

NHAOH solution (9:1 :0. 1v/v/v) Or exci
filtrate was concentrated uz)ﬂ%lf r duced pr egsure. The residue was purified

by reversed preparative HPLCTSI ng acetonit ALl er (0.1 %formc acid) to
yield the title conmpound (1 6 %9 as a yel solid. MS ISP (me):
559.8/561.8 (100/45) [(MrH)+] . 1 NVMR (CDC 3, 300 MHz): d (ppm = 7.70 (s,

| H) ,5 7.229-Bnomo7Hpenzyl-3 22 {chlordehenyl)-pigeridin-4-df)e, hydrdiBothatle | H), 6.82 (s, |H),

?dgz ( ﬂqu!c';)ybézt@ &Blo(rmyen ) %er(ug (4% 3@%?\33%@&101 |;gas dlSSOSIVeCi m chlol_r%fo 5 12

[4- (2, 41 AQhTekIAs Eth@tﬂyd Bmﬂn&e @6 fnd, B TR 0An RERZSH 1 8F 8 mId-wis|adlist ambphoxy- 4
-(4-nethylimdazol- |-yl) henyl(l am nea)

2- Br onovige §t2 114> dibe itastion py}q@ atyargd toy d |1/@h@1;(ra abd&, for 1 hour at room temperature and

2. (2, 40 RhAL o Ahentl) eVl I ARANS 00 e AR bidicdipaled 0

chl or of or m Ion brom ne

chl o ofcompo(ft 8 68lng)wasicladdetsedrdictly mehahextGasmwieHvpe fijiher purifidadion.eact i on
was stirred for 1 1A hours at room tenperature. The

b) [5-Benzyl-7-(2-chloro-phenyl)-4,5.6,7-tetrahydro-thiazolo[5.4-c]pyridin-2-yl]-[3-methoxy-4-

(4-methyl-imidazol-1-yl)-phenyl]-amine

A suspension of [3-methoxy-4-(4-methyl-imidazol-1-yl)-phenyl]-thiourea (100 mg, 0.38 mmol)

15  and of crude 6-bromo-2-(2-chloro-phenyl)-cyclohexanone hydrobromide (163 mg, 0.36 mmol)
in ethanol (5 mL) was heated to reflux under an atmosphere of nitrogen for 2 days. N,N-
diisopropyl ethyl amine (49 mg, 0.38 mmol) was added and the reaction was heated to reflux
over night. After cooling to room temperature the solvent was evaporated under reduced pressure
and the residue was treated with dichloromethane /methanol / concentrated aqueous NH4OH

20  solution (9:1:0.1 v/v/v). The precipitate was filtered off and the filtrate was concentrated under
reduced pressure. The residue was purified by reversed preparative HPLC using acetonitril/water
(0.1 % formic acid) to yield the title compound (6 mg, 3 %) as a yellow solid. MS ISP (m/e):
541.9/543.9 (100/35) [(M+H)"]. "H NMR (CDCls, 300 MHz): § (ppm) = 7.60 (s, 1H), 7.37 (m,
2H), 7.26 (m, 5H), 7.09 — 7.18 (m, 4H), 6.82 (s, 1H), 6.66 (d, 1H), 4.70 (m, 1H), 3.74 (m, 3H),

25 3.60 (s, 3H), 3.19 (dd, 1H), 2.81 (dd, 1H), 2.28 (s, 2H).

Example 24
[5-Benzyl-7-(4-chloro-3-fluorophenyl)-4,5,6,7-tetrahydro-thiazolo[S,4-c| pyridin-2-yl]-[3-
methoxy-4-(4-methyl-imidazol-1-yl)-phenyl]-amine



sol vent was renoved under reduced pressure to yield the crude title
conpound (79 ng) which was used directly in the next step wi thout further
puri fi catWor009987127 PCT/EP2009/050036
r4-(2.4-Dichl oro-phenyl)-4.5.6.7-tetrahvdro-benzot hi azol - 2-yl | -[ 3- met hoxy- 4
-(4-nethylimdazo 1- 1-yl)-phenyl] -anitthe A suspension of
[ 3- net hoxy-4-(4-nethyl - imdazo 1-1 -yl)-phenyl] -thiourea (62 ng, 0.24
nmol ) and of crude 2-brono-6-(2, 4-dichl oro-RRhenyl ) - cycl ohexanone (79 ng,
0.25 mol ) in ethanol (2 nL) was heated to r ux under an atnosphere of
nitrogen for 3 days. After cooling to room ¢ erature the sol vent was
evaporated under reduced presgure anf] the regFdue was purified by reversed
preparative HPLC using acetoﬁ]t Water Y0 1% formc acid) to yield the
title conpound (43 ny, 37 of f 3 ~ﬁte solid. M5 ISP (nme):
485. 3/ 487. 3 (100/ 73) [(MrHS“ yee\MHz): d (ppm) = 8.00 (s,
IH), 7.47 (s, IH, 7.39 (s, (m 2H), 6. 75 (d, I'H,
4.47 (m IH), 3.60 (s, 3H,
(m 3H I
[4- (2, &) 3%5%%;%%6@ 97gchlo ] - 3- met hoxy- 4
- (4- matlhBérlszi dqzehtord Syﬂdor@i&ﬁylb-]pip&mdﬁe4-@he (100 mg, 0.33 rnmol) was dissolved in
2- Brono- 6- (2. 5- dlchloro phenyl ) -cycl PexanoneZ (2,5- chloro h%#él) cycl oh
exanonéhkos@form( 0121 Torhis Solyiann bip@ing (& ang. 9-Brmee Brip £hlprofarmy( (f Yasi s
sol Wi QR @ThRGsd 41 PATlhe Qea%aomaé dirkdY Pk OF 9&95 i 50@ ?orrﬁtﬁouwsm%ﬁped drop
wi se at roomtenperature. The reaction was stirred 1A hours at room
t enper atmpeatuihandsiot Véntrswa§09Ce v salvemridess remdumiadldpr B’Slscﬂfd@ressugq telyetld he

\(/:vir ?ﬂgut t | eg%g{[g g(ﬁggqq%éll %gg\g}hlc was usec? 811‘60? yrn? ! lr}/ex{ g{elg bV?thgl?tXquI‘tﬁt €p
r4-(2.%u ekiigr o- phenyl ) -4.5. 6. 7-t et rahvdr o- benzot hi azol - 2-yl | -[ 3- met hoxy- 4
-(4-nmethylimdazo 1- 1-yl Vphenyl]-am ne A suspension of

3- et hoxy- 4- (4-net hyl -i m dazol -1 -yl )-phenyl] -thiourea (61 ng, 0.23 muol)

10  b) [5-Benzyl-7-(4-chloro-3-fluorophenyl)-4.5,6,7-tetrahydro-thiazolo[ 5.4-c]pyridin-2-yl]-[3-

methoxy-4-(4-methyl-imidazol-1-yl)-phenyl]-amine

A suspension of [3-methoxy-4-(4-methyl-imidazol-1-yl)-phenyl]-thiourea (100 mg, 0.38 mmol)
and of crude 6-bromo-2-(4-chloro-3-fluorophenyl)-cyclohexanone hydrobromide (147 mg, 0.31
mmol) in ethanol (5 mL) was heated to reflux under an atmosphere of nitrogen for 2 days. N,N-

15 diisopropyl ethyl amine (49 mg, 0.38 mmol) was added and the reaction was heated to reflux
over night. After cooling to room temperature the solvent was evaporated under reduced pressure
and the residue was treated with dichloromethane /methanol / concentrated aqueous NH4OH
solution (9:1:0.1 v/v/v). The precipitate was filtered off and the filtrate was concentrated under
reduced pressure. The residue was purified by reversed preparative HPLC using acetonitril/water

20 (0.1 % formic acid) to yield the title compound (12 mg, 6 %) as a yellow solid. MS ISP (m/e):
559.8/561.8 (100/45) [(M+H)"]. "H NMR (CDCls, 300 MHz): § (ppm) = 7.70 (s, 1H), 7.29 (m,
7H), 7.12 (s, 1H), 7.09 (s, 1H), 7.03 (d, 1H), 6.82 (s, 1H), 6.72 (d, 1H), 4.08 (m, 1H), 3.73 (m,
3H), 3.66 (s, 1H), 3.58 (d, 1H), 3.12 (dd, 1H), 2.73 (dd, 1H), 2.29 (s, 3H).

25 Example 25
[4-(2,4-Dichloro-phenyl)-4,5,6,7-tetrahydro-benzothiazol-2-yl]-|3-methoxy-4-(4-methyl-

imidazol-1-yl)-phenyl]-amine



[ and of crude 2-brono-6-(2,5-dichloro-phenyl)-cycl ohexanone (78 ng, 0.24
nmmol ) in ethanol (2 nL) was heated to reflux under an atnosphere of
nitrogen Wor0®/@8aes. After cooling to roomtenperature PREEPANVONMOIGOAS
evapor at ed under reduced pressure and the residue was purified by reversed
preparative HPLC using acetonitril/wat-é3- (0.1 %fornmc acid) to yield the
title conpound (55 ng, 49 %9 as an off-white solid. MS ISP (me):
485. 3/ 487.3 (100/72) [(MrH)+] . 1H NMR (CDO 3, 308 MHz): d (ppm) = 7.73 (s,
IH, 7.38 (s, IH, 7.28 (d, IH), 7.12 (d, 2H), ;6393 (s, IH), 6.85 (s, |IH),
6.72 (d, IH, 4.48 (m IH), 3.62 (s, 31, ' 2H), 2.32 (s, 3H), 2.23

(m IH, 1.86 (m 3H). Exanpl e N
[ 4-(3,5-Dichl oro-phenyl)-4,5,6, 7- ahy zot hi azol - 2-yl]-[ 3- net hoxy- 4
-(4-methyl i mi dazol - |-yl)-phehayltanine &

2-BronD-6-(3,5-dichIoro-phe# cycl ohexan
2- (3, 5-Di chl oro-phenyl ) -cycl phexanone (50 ng, 0.21 mmol) was dissolved in
chloroform ( 1 nmL). To this solution bromne (34.5 ng, 0.22 mml) in

chl or ofad 2Brptho56-12.3-divhivragiiedy Bepgowixs@nat room t enperature. The reaction

tirred for 1 1A t t The,_ sol vent d
res S S AP SR SOT PRt e SolupL e remyed
used digecth¥hi Boltiién Bﬁfﬁiﬁé {53@195 Wt 100 hidls t\&lloB R (O b gﬂfal ddded drop

[ 4- (3. 5-Dichl oro-phenyl) - , 6, 7-t etrahydr o- benzot hi azo -yl ]-[3-net hoxy-4
- (4-Tretviyd atrbotazemperathirey [Mhe pérstigh Jasstinel far $ s peurs atolwonrtemperature. The

3-net hoxy-4- (4-net hyl -, im 1-1 -yl ).- | ] -t.hi . 22
ol anEeE erige o wdstEberaasr ol B Mg YR G ERed LD p sty
0. 23 mipls)usbdidiRicign@thc(RxiTedp WaolaaiRd pusificafdnux under an atmosphere of
nitrogen for 2 days. After cooling to roomtenperature the solvent was

evapor at ed under reduced pressure and the residue was purified by reversed

pr epar 4) {ye, UG a1 1. 6! ORLLLILNAL BL A0 PO ), (g 0 e

A suspension of [3-methoxy-4-(4-methyl-imidazol-1-yl)-phenyl]-thiourea (62 mg, 0.24 mmol)
and of crude 2-bromo-6-(2,4-dichloro-phenyl)-cyclohexanone (79 mg, 0.25 mmol) in ethanol (2
mL) was heated to reflux under an atmosphere of nitrogen for 3 days. After cooling to room
temperature the solvent was evaporated under reduced pressure and the residue was purified by

15 reversed preparative HPLC using acetonitril/water (0.1 % formic acid) to yield the title
compound (43 mg, 37 %) as an off-white solid. MS ISP (m/e): 485.3/487.3 (100/73) [(M+H)'].
'H NMR (CDCls, 300 MHz): 8 (ppm) = 8.00 (s, 1H), 7.47 (s, 1H), 7.39 (s, 1H), 7.11 (m, 2H),
6.89 (m, 2H), 6.75 (d, 1H), 4.47 (m, 1H), 3.60 (s, 3H), 2.76 m, 2H), 2.38 (s, 3H), 2.22 (m, 1H),
1.86 (m, 3H).

20 Example 26
[4-(2,5-Dichloro-phenyl)-4,5,6,7-tetrahydro-benzothiazol-2-yl]-|3-methoxy-4-(4-methyl-

imidazol-1-yl)-phenyl]-amine
Cl

. ()
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—

a) 2-Bromo-6-(2,5-dichloro-phenyl)-cyclohexanone




NVR (CDC 3, 300 MHz): d (ppm) = 7.64 (s, IH), 7.35 (s, IH, 7.20 (s, IH),
7.11(d, IH), 7.04 (s, 2H), 6.84 (s, IH), 6.69 (d, IH, 3.98 (m IH, 3.63
(s, 3H), wozBywsy122H), 2.30 (s, 3H), 2.22 (m IH, 1.83PAI/EPR)0/0E0&a6D| e 28
[4-(3,5-Difluoro-phenyl)-4,5, 6, 7-tetrahydro-benzot hi azol - 2-yl ] -[ 3- net hoxy- 4
- (4-net hyli mi dazol - |-yl)-phenyl]-anm néda)

2- Brono- 6- (3, 5-di fl uor o- phenyl ) - cycl ohexanone

2- (3, 520 3- D@d}ﬂbrphﬁ@ﬂ;bl) cgolshaabexRN o0 eng, 5Q 1mamol) wid dissolvid wachlctossol Med in

hi f 1 th | b 9.9
g oo il Pl e bt B e o
was stigiced égﬁl témé@a&?é’ e alcg&?(pag ?t'ﬁPeSf R E’('ﬁ/? houkB'§t 1%8111\/@?1?6 r ved
yi e t ”U?

under reduced pressure to the cru e conpound i ch was
used dispbent wad rembhed mebet reziheq:ﬁ ]wel;slummo yﬁeJd ttltaearuqlmmﬁla‘ ¢aggtauad (7&mg) which

4 5-Difl | td themugunidd dooatduod (Tome) which
r ( thuiS?Fr%éef&g %fgﬂi\/ﬁmwy ﬁf‘é\gﬂglgia%tg)%gi olnag? yl I -[3- met hoxy

[3 rrethoxy 4-(4-met hyl - im dazo I-I-yI) phenyl] -thiourea (68 ng, O0.26
mol ) and of crude 2-brono- 6- (3, 5-difluoro-phenyl) - cyclohexanone (78 ny,

0. 27 mul4 p-careaphenl) . .6 metstrahydrebentzotmazb I-dxy Hiddeet -4 nQ e of
nitrogen.for ays. After cooling to roomterrperature the sol vent was
evaporé@g 2h - essure and the residue was purified by reversed
prepar & Sﬂ’s@etﬁ?d{foﬂgihﬁﬂlo@?ﬂt(qflhéthyl Va4- 1({)- ﬂhe%%ri]othmuﬁeaa(@!l Ghg, 0@3yh@bd t he
titl econmpound 34 %9 as a yellow solid 3, 300 MHz):

(ppH o gierycs 2 bﬂ;mo 7-(2%- ctl@hlorlomhenyl)wclehlexan%e (78 r%g 0g24 mppy)) in GthGIFO]-(26 73
( m 4H) 4\’\/953(13?%@d tgligﬂuxﬁm(ag]’ge{éatm%gghergoFrﬁtrggén f%wi ’dagb ijﬂeg §001§1|é|)t0 rorfr 2 (m
[ 4 ( 3, 5©rﬁp¢rﬁﬂutt0ﬂh6 @EI&IBMIW&SI’CQElpdr)teé ubddr réduiced pﬁhwﬂé andthp zedihicazal pu2ifigt by[ 3- ne
thoxy- éllre\ge?sedq)?épg){alltl-\)e nﬁ}gLaCZ %n-lglg écetonlgrll/water](o 1% forrmc acid) to yield the title
compound (55 mg, 49 %) as an off-white solid. MS ISP (m/e): 485.3/487.3 (100/72) [(M+H)'].
15 'HNMR (CDCls;, 300 MHz): 5 (ppm) = 7.73 (s, 1H), 7.38 (s, 1H), 7.28 (d, 1H), 7.12 (d, 2H),
6.93 (s, 1H), 6.85 (s, 1H), 6.72 (d, 1H), 4.48 (m, 1H), 3.62 (s, 3H), 2.76 m, 2H), 2.32 (s, 3H),
2.23 (m, 1H), 1.86 (m, 3H).
Example 27
[4-(3,5-Dichloro-phenyl)-4,5,6,7-tetrahydro-benzothiazol-2-yl]-|3-methoxy-4-(4-methyl-
20 imidazol-1-yl)-phenyl]-amine

SO0
7 &

a) 2-Bromo-6-(3,5-dichloro-phenyl)-cyclohexanone

2-(3,5-Dichloro-phenyl)-cyclohexanone (50 mg, 0.21 mmol) was dissolved in chloroform (1

mL). To this solution bromine (34.5 mg, 0.22 mmol) in chloroform (0.5 mL) was added drop
25 wise at room temperature. The reaction was stirred for 1 % hours at room temperature. The

solvent was removed under reduced pressure to yield the crude title compound (75 mg) which

was used directly in the next step without further purification.



a) 2-Bronp-6-(3,5-trifluoronethyl-phenyl)-cycl ohexanone
2-(3,5-Trifluoronethyl - phenyl)-cycl ohexanone (51 ng, 0.16 nmol) was

di ssol vedWwProeX¥18ay26f orm ( 1 nmL). To this sol uti on brom RET(EPZV08/0936 0. 17
mmol) in chloroform (0.5 nL) was added drop wi se at roomtenperature. The
reaction was stirred for 1 2 hours at -Apom tenperature. The sol vent was
renoved under reduced pressure to yield the crude title conmpound (66 ny)

whi ch Wwa$4-(sedichlocpeyiyi), 3,6.6-ta@xtydsd-BgnzotHidro UR- i M3t inetho Ry i(Big&hylon. b
r4-(3.5-Trifl uoronethyl -phenyl)-4.5.6.7-tetrahvdro-benzot hi azol -2-yl 1-r3-ne
thoxy-@&@ﬂs&ﬁ%@ﬂi@@i@ - 1-yl Vphenyl ] -anine A suspension of

3- net I
bd of oSkl s %h% - R nla BOR I ek ) D 63y (e 2 T,
0. 17 nmund pf cnmdeleftammb -6-3, irﬂbchlmas-phﬂa/ﬂ)erOdlexaafohaﬁinge@ 2&mrm1)rmsthm10é(2)f

ni trogen for fter coolln to roamte tur olvent was
vy dHlet i PESCH e PHATPES: BrG ks ANSF FIOIEE BHByer sed
pr epar %ﬂly&aﬂdf’é—{ﬁe 'éél'v&g V%eetv%urﬁtreﬂ hha@tr@ducé@ ﬂess{eré gﬁdnh@ r@s@d@)wésgmﬁ%hoé t he
title conpound (40 ng, 45 % as a yellow soP X

[ ( M+H) #§versed qutﬂﬁ)@[ELC 8902 Mernitrd/ Wapgre. 1_/o'fomgc @@d) 1|o|—j)161d Iheatltle( m 3|—|)

7.25 (s, 8 7 3.53
(s aipompolot (rmp s vopshs B hifioms 5 i g g oy Moy & 30
[ 3- Met hawr- @ﬂds,rmbfmh 2) W(?@apkﬁlwds)rfm]ewl(k 1(&5 mbfayllﬂé phey g, Pob, 7-te
trahydr obenzot hi azol - yl)-am nea) -Bro -phenyl - cycl'ohéxanone A
sol Wd i ds 201), @84nés, HYl)- R6P Ayl - Y& (rohdXadddds, (301)9179 (m5219), 2dd) (5, 34h), 2.22

chl or of,or 2 -5 0C was treated via rapid dropwi se addition with a
sol uti ¢f" Eh ér%%éﬁ%o 26 mL, 5.1 nmml) in chl grof or mp(6 m.) so as the

reaction tenperature maintaining begeuhple@8. The sol ution was kept at 0 0C

for 2 h when the red col or had di sappeared. The m xture was concentr at ed
under rléd3&ddifluoro-phenyl)-4,5,6,7-tetrahydro-benzothiazol-2-yl]-|3-methoxy-4-(4-methyl-

imidazol-1-yl)-phenyl]-amine

e

15
a) 2-Bromo-6-(3,5-difluoro-phenyl)-cyclohexanone

2-(3,5-Difluoro-phenyl)-cyclohexanone (50 mg, 0.24 mmol) was dissolved in chloroform (1

mL). To this solution bromine (39.9 mg, 0.25 mmol) in chloroform (0.5 mL) was added drop

wise at room temperature. The reaction was stirred for 1 %2 hours at room temperature. The
20 solvent was removed under reduced pressure to yield the crude title compound (78 mg) which

was used directly in the next step without further purification.

b) [4-(3.5-Difluoro-phenvl)-4,5.6,7-tetrahydro-benzothiazol-2-v1]-[ 3-methoxy-4-(4-methyl-

imidazol-1-y)-phenyl]-amine

25 A suspension of [3-methoxy-4-(4-methyl-imidazol-1-yl)-phenyl]-thiourea (68 mg, 0.26 mmol)
and of crude 2-bromo-6-(3,5-difluoro-phenyl)-cyclohexanone (78 mg, 0.27 mmol) in ethanol (2
mL) was heated to reflux under an atmosphere of nitrogen for 2 days. After cooling to room
temperature the solvent was evaporated under reduced pressure and the residue was purified by

reversed preparative HPLC using acetonitril/water (0.1 % formic acid) to yield the title



pressure to give the crude title conmpound (1.35 g, 100% as a brown oi

whi ch was used directly in the next step. MS ISP (me): 267.3 [(MH) +] . 1H
NVR ( DVSOVO@0093B0I12KHz) . d (ppm) = 7.22-7.42 (m 3H), 7. PST(ER20024650036l. 70
(dd, IH, 2.75 (m IH, 2.52 (m IH), 1.7-2.4 (m 4H), 1.36 (s, 3H). b)

[ 3- Met hoxy- 4- (4- et hyl -i mi dazol - | -yl ) -fprenyl ] - (4- met hyl - 4- phenyl -4,5,6,7-te
trahydrobenzot hi azol - 2-yl)-am ne The title conmpound was prepared from

[ 3- met hexipodnd émrfﬁg reyil o) 86 £lpatlw dolidl JH mhwmtbcu BO@ME@ 6©p;ﬁ15) 97.70 (32H}I’r0| )
and 6-brono- 2- yl - 2- phenyl - cycl ohexanone (0.

u3|n
anal ogoudl (rmeribﬁ ltOKé Hﬂbée‘ﬁdﬁ,el 867 i tfed (m a ﬁémt ﬂ)ﬁ) 36@3;@1 a7g
8fo VE\{("a ;59255 ﬁ,ﬂ 22?2811 ﬁ%/()l 84% ipﬁP (me): 431.4 [(MrH) +] . rrp 123-126
[ 3- Fl uor o- 4- (4- et hyl -i m dazol -1 -yl )-phenyl ] - (4-net hyl - 4-phenyl -4,5,6, 7-tet
rahydr obenzot hi azol - 2-yl)-am ne The title conpound was prepared from
[ 3-f1 uor o- 4- (4- met hyl -i i dazol -1 -yl B3HRRKZY] -t hi ourea (90 ng 0. 36 nnnl)

and cr o) | .

using i L[n?anaf'gg{g%so%lrmn gﬁlenﬁg ‘g??)g’l @&%&kgﬁfg%“ﬁaéﬁ %@a i e P%’?y Jgﬁgl ned
as a | iméthpkFiondasd ii-g)phenylframitéy . M5 (1 SP) 419.3 [(M+H)+] . np 160- 164
0C. Exanpl e 32

[ 3- Fl uor o- 4- (4- net hyl -i m dazol -1-yl) - phenyr 14-(4-nmethyl-3-trifluoronethyl
-phenyl)- 4,5,6, 7-tetrahydro- benzot hi azol £2-yl] - am ne a)

2-(3-Methyl -4-trifluoronethyl - phenyl) cyclo
2- (4- Met hyl - 3- trlfluoronethqu-h-- Pt @Ioh
oxi dized with Dess- Martin per o
procedure described in exanpe t o °gi he title conpound (1.80 g,
95% as a pale-yellow oil. EI (nie) 25671 [M+] . D)
2-Brono-6-(3-nethyl -4-trifldoronet hyl - phenyl ) -cycl ohexanone

exanod (1.91g; 7.4 nmol) was
n anal ogous manner the

a) 2-Bromo-6-(3,5-trifluoromethyl-phenyl)-cyclohexanone

10 2-(3,5-Trifluoromethyl-phenyl)-cyclohexanone (51 mg, 0.16 mmol) was dissolved in chloroform
(1 mL). To this solution bromine (27.6 mg, 0.17 mmol) in chloroform (0.5 mL) was added drop
wise at room temperature. The reaction was stirred for 1 % hours at room temperature. The
solvent was removed under reduced pressure to yield the crude title compound (66 mg) which
was used directly in the next step without further purification.

15
b) [4-(3.5-Trifluoromethyl-phenyl)-4,5,6,7-tetrahydro-benzothiazol-2-yl]-[3-methoxy-4-(4-

methyl-imidazol-1-yl)-phenyl]-amine

A suspension of [3-methoxy-4-(4-methyl-imidazol-1-yl)-phenyl]-thiourea (42 mg, 0.16 mmol)
and of crude 2-bromo-6-(3,5-trifluoromethyl-phenyl)-cyclohexanone (66 mg, 0.17 mmol) in

20 ecthanol (2 mL) was heated to reflux under an atmosphere of nitrogen for 2 days. After cooling to
room temperature the solvent was evaporated under reduced pressure and the residue was
purified by reversed preparative HPLC using acetonitril/water (0.1 % formic acid) to yield the
title compound (40 mg, 45 %) as a yellow solid. MS ISP (m/e): 553.3 (100) [(M+H)]. '"H NMR
(CDCl3, 300 MHz): 6 (ppm) = 7.73 (s, 1H), 7.61 (m, 3H), 7.25 (s, 1H), 7.11 (d, 1H), 6.83 (s,

25 1H), 6.71 (d, 1H), 4.18 (m, 1H), 3.53 (s, 3H), 2.81 (m, 2H), 2.28 (s, 3H), 2.28 (m, 1H), 1.85 (m,
3H).

Example 30

[3-Methoxy-4-(4-methyl-imidazol-1-yl)-phenyl]-(4-methyl-4-phenyl-4,5,6,7-tetrahydro-

benzothiazol-2-yl)-amine



6- (3-Met hyl -4-trifluoronethyl-phenyl)-cycl ohexanone (128 ng, 0.5 mml) was
brom nated using in anal ogous manner the procedure described in exanple
30a) to gwoeoyagae7titl e conpound (181 ng) as a brown oPCTIERRUNE/0MHE86 used
directly in the next step. MS ISP (me): 352.1 [(M:NH4)+] . c¢)

[ 3- Fl uor o- 4- (4- net hyl -i m dazol - -47-
1-yl)-phenyl]-[4-(4-nmethyl-3-trifluoronethyl-phenyl)-

4,5, 6, 7-tetrahydr o- benzot hi azol -2-yl ] -am ne The ity e conpound was prepared
from][3-fluoro-4-(4-nethyl-imdazol-I-yl)-pheny hi ourea (45 ng, 0.18
mmol ) and crude 2- bronmo- 6- ( 3- nephyl =4- tKi fl Nor o | - phenyl ) - cycl ohexanone
(181 ng, ca. 0.5 mml) using if a ous\ﬁfa he procedure described in
exanple Ib). Cbtained as a |ight- W SGk ng, 80%9. MS ISP (me):
487.3 [(MrH) +]; np 160-16 / anpl e 33

[ 4-(2-Chl oro-phenyl)-4,5,6, 7-{etrahydro- benzot hi azol - 2-yl ]
-[3-fluoro-4-(4-nmethyl-imdazoll- yl)-phenyl] -am nea)

2- Br oma) 6-Brdnmohd-atcdryipRepivnyl-gylhokewanone 2- (2- Chl or o- phenyl ) - cycl ohexanone
(104 ng, 0.5 mupl) was _brom nat usi ng i n anal ogous. manner. the_praocedure
descr i bAeﬁPlPW%&%?nﬁleglyi'éé)he?ﬂ'%l%g‘e%% (@71 gé-%%ﬂmﬁ%&ﬁ)%@ -
'sbﬁhf) - F W l_t%a'_tﬁdmé E«{ﬂid’\@r%p%%ngftiBE%ﬂhya {dMutfd ARSthind (626 nlYS 5| Shndol &) °

4- ( 2 Crhbrofophéayil))-sd a5 116, 1i7adten tahyatatordmaintitingbdbw2- Y. Fhe3ohutino mas &eiftd- me

thyl-im -Lyl).- phenyl]:am ne. The tit d d f
13011 udt 0o ety RO TRt chiog e St piado Ry SOUR U A A g Tnger 18I
and 6- byaBe2o GRGH Q18 NeBth)oudd ¢l 8B X 0PN Py BB wihil Wilich Qad useidect$i NG
i n anal ogous manner the procedure described i n exanple Ib). Cbtained as a

:) Ic g htE;( lin wnesoite NISSSPrgp/cT.63y .3 [MEHEBA. (YR (B38Q-Ts( MH)Hz). 5 pnne4- 206
’5.F g%%i-iﬂ?imnéw- L3 20 70 g VLAY P2 52 (1 FDu b G (o Sy )
-4, f 6.,({-3H).

b) [3-Methoxv-4-(4-methyl-imidazol-1-y1)-phenyl]-(4-methyl-4-phenyl-4,5.6.7-tetrahydro-

benzothiazol-2-yl)-amine

The title compound was prepared from [3-methoxy-4-(4-methyl-imidazol-1-yl)-phenyl]-thiourea
15  (0.45 g, 1.72 mmol) and 6-bromo-2-methyl-2-phenyl-cyclohexanone (0.69 g, 2.6 mmol) using in
analogous manner the procedure described in example 1b). Obtained as an off-white solid (0.29

g, 39%). MS ISP (m/e): 431.4 [(M+H)']. mp 123-126 °C.

Example 31
20  [3-Fluoro-4-(4-methyl-imidazol-1-yl)-phenyl]-(4-methyl-4-phenyl-4,5,6,7-tetrahydro-

benzothiazol-2-yl)-amine

The title compound was prepared from [3-fluoro-4-(4-methyl-imidazol-1-yl)-phenyl]-thiourea
(90 mg, 0.36 mmol) and crude 6-bromo-2-methyl-2-phenyl-cyclohexanone (0.29 g, ca. 1.1
25 mmol) using in analogous manner the procedure described in example 1b). Obtained as a light-

brown solid (65 mg, 43%). MS (ISP) 419.3 [(M+H)']. mp 160-164 °C.



t et rahydr o- benzot hi azol - 2-yl ] -am ne a)
2-Brono-6-(4-trifluoronethoxy-phenyl)-cycl ohexanone

2- (4-Tri fWOoaPOM8T1ROXy- phenyl ) - cycl ohexanone (129 ny, 0. BCHHFERR09AS0H36

brom nat ed usi ng i n anal ogous manner the procedure described in exanple
30a) to give crude title conpound (1764%y) as a brown oil which was used
directly in the next step. MS ISP (me): 356 [(MNH )+] . b)

[ 3- Fl uor o- 4- (4- net hyl -i mi dazol -1 -yl )-phenyl]-[4-(4-trifl uoronmethoxy-phenyl)
-4, 5,6,7- tetrahydro-benzothiazol-2-yll-anmne The title conpound was
prepared from [3-fl uoro- 4- (4- met hyl EX4MP®A3| - | -yl ) - phenyl ] -thiourea (45

ng, O. ;mz‘%l Gfni - -
6- brom])[;§ - 0%‘% ??ﬁ'uegllri}gﬂ%l %ngl-l kpeﬁlﬁrsy-l]cg/“cﬁo gahgrllgntgﬂ(uf%mrertgh,y(l:g.helcl)).]l)s nmol )
usi ng 45,6 Tatletrgbydrorbenzethisdzod-2pylpasdne e descri bed in exanple Ib). Obtained
as a light-brown solid (57 ng, 65%9. M5 ISP (me): 489.0 [(MtH)+] . np
148-151 0C. Example 35
[ 3- Fl uor o- 4- (4- net hyl -i mi dazol -1 -yl)-phenyl ]
t et rahydrobenzot hi azol - 2-yl] fam e g) y
2- Br onp- 6- ( 2- net hoxy- phenyl ) -cyc xan ne
2- (2- met hoxy- phenyl ) -cycl ohe one 410251 .5 mmmol ) was brom nat ed usi ng
i n anal ogous manner the prﬁc%cainre descri be n exanpl e 30a) to give crude
titl® conpound (153 ng) as aNb/?own oil which was used directly in the next
I e) .

et hoxy- phenyl )-4,5, 6, 7-
F

st ep. R.(me): 283 1 D+l . b,
[ 3- Fl =GNty tifuramathykphanylrayclobexanone 4 5. et hoxy- phenyl V4, 5, 6, 7-t
t r ahy dnofaeneotyhs azflliorodrityl-phsiynecytithekaridl €1.0 DITOLIRMEhONES a6 EPasE e ith DRR-

[ 3-fluoro-4-(4-methyl-imdazo 1- 1-yl)-phenyl] -thiourea (45 0.18 mmol)
and cr dd&tinperipdasc aSing InaRAesaps HrHER e@%?%‘ﬁé)@ﬁ%ﬁ@d MBI é%)%glﬂﬁﬁhle)

U510, LICROALRIRYD TRIORT S LOSAI @ G687 LRSS I3 Engpl o L), CbLal ned

227t®30 0C. Exanple 36

b) 2-Bromo-6-(3-methyl-4-trifluoromethyl-phenyl)-cyclohexanone

6-(3-Mecthyl-4-trifluoromethyl-phenyl)-cyclohexanone (128 mg, 0.5 mmol) was brominated

using in analogous manner the procedure described in example 30a) to give crude title

compound (181 mg) as a brown oil which was used directly in the next step. MS ISP (m/e):
15 352.1 [(M+NH4)T.

¢) [3-Fluoro-4-(4-methyl-imidazol-1-yl)-phenyl]-[4-(4-methyl-3-trifluoromethyl-phenyl)-

4.5.6,7-tetrahydro-benzothiazol-2-yl]-amine

The title compound was prepared from [3-fluoro-4-(4-methyl-imidazol-1-yl)-phenyl]-thiourea
20 (45 mg, 0.18 mmol) and crude 2-bromo-6-(3-methyl-4-trifluoromethyl-phenyl)-cyclohexanone
(181 mg, ca. 0.5 mmol) using in analogous manner the procedure described in example 1b).

Obtained as a light-yellow solid (70 mg, 80%). MS ISP (m/e): 487.3 [(M+H)']; mp 160-163 °C.

Example 33
25  [4-(2-Chloro-phenyl)-4,5,6,7-tetrahydro-benzothiazol-2-yl]-[3-fluoro-4-(4-methyl-imidazol-
1-yl)-phenyl]-amine



[4- (2, 4-Di chloro-phenyl)-4,5,6, 7-tetrahydro-benzot hi azol -2-yl]-[3-fl uoro-4-
(4-methyli m dazol - | -yl)-phenyl]-am ne a)
2- Br onp- 6WQ200p/087 2| or o- phenyl ) - cvcl ohexanone2- ( 2, 4- Di c RCHAER2¢O509B89 - cycl oh
exanone (250 ng, 1.03 mmol) was brom nated using in anal ogous nmanner the
procedure described in exanple 30a) to4%ive crude title conpound (350 ny)
as a brown solid which was used directly in the next step. b
r4- (2. 4-Dichl oro-phenyl)-4.5.6.7- tetrahvdro-be} &t hi azol -2-yl1-[3-fluoro-4-
(4-nmethylimdazo 1- 1-yP-phenyl] -anine The tiﬁl}conpound was prepared
from [ 3-fl uoro-4-(4-nmethyl-im daZe @ }\r/}b' eny -thiourea (109 ng, O0.44
0- pdiey
h

nmol ) and crude 2-brono-6-(2,4-dic -c§b|ohexanone (350 ng, ca.
0.5 mml) using in analogous_qg\we e pro~ re described in exanple Ib).
Obt ai ned as a |ight-brown sol 118 ng, 57%. M5 ISP (me): 473.1
[(MtH)+] . np 136-139 0C. Exanple 37 [3-Methoxy-4-(5-nmethyl- [1,3,4]
oxadia@QEJZQgDﬂ&ﬁhQMDk}DMmMDﬂh@hhtmmoﬁz6 7-t et rahydrobenzot hi azol -
2-y|)-g&'n§h@%) ) 04 ot . )

2-Met h "{? prp-phramrevglosernong LOA IR @ DB, BRH QTR Uit dn85 08 oi ¢
aci d hyghmagt @e I&eéur%lél%ﬁ&iﬂ)%d @ex@inple 30a) to give crude title compound (145 mg) as a

4- (4-phenyl -4 g 7-tetrahydr o- benzot hi azol - 2- Ianlnog benzoi c aC|d nmet hyl

ester (zbobregyn @l Wblchﬂtﬂs)usﬁ?dqdléqcﬁéml@)the(nﬂm!?p WAS (3R o) PPALEMAd Hhy dr at e
(0.6 nL) and the mixture was stirred for 7 hours at 900C. The fornmed white
precipitate was filtered off, washed with ethanol and dried to yield the
title eyARAUIHofolBRni4, 56 Ytct@shyarodbddz6thse2bi-2- Wibli3ciuote-sl-Us@ekhvi-infidato]-1-
further purification in the next step np 297-299C. MS ISP (nme): 393.5
(100) @EWephenyijyamine

3-Meth I al-tetr
anydr onek EKPRBEH ey b e A e E bk L RN 16e
m.) 1vag4adgetl. 18 anrao 3 asg 6+tso oo-20f2-Aoreithonyl)-dy(ldhexanone (145 mg, ca. 0.5 mmol)

??_ggy lr.r_glds'ing ug ggq}ﬂ%ﬂt etlgs%t]a%%grothggpozcgctiure %gclrlbed nlgirgm% lb%egﬁgllmced%g Iaqlgm/ lcairro%vznl de

solid (68 mg, 76%). MS ISP (m/e): 439.1 [(M+H)']. mp 204-206 °C.

Example 34
15  [3-Fluoro-4-(4-methyl-imidazol-1-yl)-phenyl]-[4-(4-trifluoromethoxy-phenyl)-4,5,6,7-

tetrahydro-benzothiazol-2-yl]-amine

a) 2-Bromo-6-(4-trifluoromethoxy-phenyl)-cyclohexanone

2-(4-Trifluoromethoxy-phenyl)-cyclohexanone (129 mg, 0.5 mmol) was brominated using in
20 analogous manner the procedure described in example 30a) to give crude title compound (170

mg) as a brown oil which was used directly in the next step. MS ISP (m/e): 356 [(M+NH,)'].

b) [3-Fluoro-4-(4-methvyl-imidazol-1-yl)-phenyl]-[4-(4-trifluoromethoxy-phenyl)-4,5.6.7-

tetrahydro-benzothiazol-2-yl]-amine

25  The title compound was prepared from [3-fluoro-4-(4-methyl-imidazol-1-yl)-phenyl]-thiourea
(45 mg, 0.18 mmol) and crude 6-bromo-2-(4-trifluoromethoxy-phenyl)-cyclohexanone (170 mg,



in dimethylformam de (5 nL). The m xture was stirred for 40 hours and
evaporated to dryness. The residue was taken up in 10%ww (3 nL)
phosphor oN© 2pe¥8oR7de i n nmet hanesul fonic acid (prepar edPEF/EPROIOMAFH036 g
phosphor ous pent oxi de and 30 niL nethanesul fonic acid and stirring for 2 h
at 900C) and stirred for 18 hours. The5®%i xture was poured into 75 ml water,
neutralized to pH 5-6 with 32% aqueous sodi um hydroxi de and the precipitate
filtered @f fmmamamﬁg)in ﬂlamudnﬁﬁ@ér\twpﬂolecﬁltrméscﬁb@t iategarpipl} b)) Obtwiasheda f our
times with wate ) ine, dried wth nmagnesi um sul fate and
concentlight- MW%Q‘]#Q&@BU%&??@? CM%S? e/ 4890 [&Mﬁ%dnalp(]é@ Id,"%5% as an
off-white solid. NVMR (CDCl 3, 300 MHz): d (ppm =7.74(d, IH), 7.61(d, IH,
7.31-7.15(m 5H), 6.82(dd, IH), 4.03(m IH, 3.34(m 3H), 2.73(m 2H),
2.50(m 3H), 2.14(m IH), 1.79(m 3EjampB35SP (ne): 419.1 (100) (M+H) +.

Exanpl -

32 U deros-spegh sl YD hs G me e xpralisgr Ve 67 tatrphydny dr o- g
ui nazo'HeHz@thla%i-z AR _

2-[1 -Di nmet hyl am no-net h- (Z) -yl i dene] - 6- phenyl - cycl ohexanone A m xture of

2- phenyl cycl ohexanone (871 ng, 5.0 mmol) and off t\grt. - but oxybi s(

di nmet hyl am no) net hane (90% 1.5 ni, 7 nmmol) was irred at 110 0C for 75

m n. The reaction was evapor at Vs reduced pressure to give
the crude title conmpound ( 1.16 ¢ re®oil which was used
directly in the next step w ication. M5 ISP (me): 230.2
(100) [(M:H)+] . b) N[3-flu r.o- 4- (4- met hyl -1 dazol -1 -yl ) - phenyl

| -guanidine nitrate salt A Slﬁ\gpenm on of

3-fl uor,9~? yl am ne (500 ny, 2.62 mmol), of 50%
aqueou Pl Il;B%%d of 65 % aqueous nitric acid (253
ny, 2. &2(2amethpxy- phﬁtyﬂ])acrmloheiarﬁ)natbomwag, (héatrmﬂ) ovebromigdttd tmng ef dmjogonder an
at npsphere of nitr The sane ano de and ic.acid were
2Bl dInehge Rroceaiie e DRAs: ST FU i HRc N CaERREMI SAGE RS Ehe same
I ni talpy QRuhyiéh FYNRTH dReaRdinthd hd:¢ sRE! MSW@P%@SQ@@.@[(@HI‘I'P]J eaction

b) [3-Fluoro-4-(4-methvl-imidazol-1-y)-phenvyl]-[4-(2-methoxy-phenyl)-4,5.6.7-tetrahydro-

benzothiazol-2-vyl]-amine

15 The title compound was prepared from [3-fluoro-4-(4-methyl-imidazol-1-yl)-phenyl]-thiourea
(45 mg, 0.18 mmol) and crude 2-bromo-6-(2-methoxy-phenyl)-cyclohexanone (153 mg, 0.50
mmol) using in analogous manner the procedure described in example 1b). Obtained as a light-

yellow solid (14 mg, 18%). MS ISP (m/e): 435.4 [(M+H)]. mp 227-230 °C.
20 Example 36

[4-(2,4-Dichloro-phenyl)-4,5,6,7-tetrahydro-benzothiazol-2-yl]-[3-fluoro-4-(4-methyl-

imidazol-1-yl)-phenyl]-amine
Cl

e

a) 2-Bromo-6-(2.4-dichloro-phenyl)-cyclohexanone




was heated to reflux for 2 days. After standing for 1 day at room
tenperature the precipitated solid was filtered off and washed w th et hanol
to yi el d Wheoewasie7conpound (280 ng, 36 % as an of f - whiPCE/EPR00HS008 | SP
(me): 234.1 (100) [(MH)+] . 1HNWMR (DVMSO D6, 300 MHz): d (ppm= 9.82 (br
s, IH, 7.90 (s, IH), 7.67 (t, IH, 7.-56 (s, 4H), 7.43 (d, IH), 7.25 (s,
IH, 7.21 (d, IH, 2.18 (s, IH. ¢)

[ 3- Fl u@r@;4bichidreiphyhyl)-oydetzbndneyR 30 ﬁigemoB]mrﬁ&) phe bymibatéd dsi8g et r ahydr o- q
ui nazolin-2-yl)- amne To a suspension

N- [ 3- f [2g8lpgeus- m%m%th@mroqeﬁv@éiféfrﬂhedym 7%%&%998}) g ghisicavdse ithsi empeEnd 6130 (100
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2- [I-dl%[1 rggql%%l‘gﬁgdﬁde‘?ﬁﬁ?%asufeldddenrrleec lyéntpeenﬁxﬁ Stcpycl ohexanone (174 ng, 0.76
mmol) in ethanol (2 nl) was added triethyl amne (159 ng, 1. 58 mol ). The
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pressurﬁl@d%ll_; 18- I{hgﬁ{,lqtgﬁmygas t he residue vvas purified by colum
chromatography on silTica gel using dichloronethane/ methanol (19:1 v/v) as

el uent The tigleebthpohied was pr@p@m@hﬁoan[é fl@gorfe(4-1athyd inzidaze 14} etl)-phenylinthiovBa] SP
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[ 3- Met hoxy- 4- (4- et hyl -1 m dazol -1 1;/I ;)henyl[] (8-phenyl -5, 6, 7, 8-tetrahydro-
qui H}izd]gﬁlhb@.WIyﬂOjldé aq@ga§7%) MS ISP (w/e): 473.1 [(M+H)']. mp 136-139°C.

N-[ 3- Met hoxy- 4- (4- net hyl -i m dazol -1-yl)-phenyl 1-guanidine dinitrate salt To
a solution of 3-nethoxy-4-(4-nethyl-imdazol-I-yl)-phenylam ne (5.08 g
(25.0 mml) in et hanol (25 nlL) was Eﬂdﬁﬂlem room terrper ature cyanam de

(3.15 nol ) di ssol ved in wat ? then _37 % aqueous
hydrocﬁmB P@O&h“dSS‘BFWI bh3s (‘h’xgd’dlz?%y}}rﬁi’le)‘y]fﬁﬁ’l@ﬂylu‘! PG -thKa q’lﬂéé‘! ed for 3

hour s lﬁnE(ﬁiﬁa%l- y d%l;ﬂngnal cyanamde (2.1 g) in water (2. InL) and 37% aq

hydr ochl oric acid ution (2.8 nL) were added and the m xture was heated
to reflux for another
_0
o)
\<\ ]
15 N

a) 2-Methoxvy-4-(4-phenyl-4,5.6,7-tetrahydro-benzothiazol-2-ylamino)-benzoic acid hydrazide

To a suspension of 4-(4-phenyl-4,5,6,7-tetrahydro-benzothiazol-2-ylamino)-benzoic acid methyl
ester (200 mg, 0.50 mmol) in ethanol (4 mL) was added hydrazine hydrate (0.6 mL) and the

20  mixture was stirred for 7 hours at 90°C. The formed white precipitate was filtered off, washed
with ethanol and dried to yield the title compound (130 mg, 65%) as a white solid which was
used without further purification in the next step. mp 297-299°C. MS ISP (m/e): 393.5 (100) (M-
H).

25  b) 3-Methoxv-4-(5-methyl-[1.3.4]oxadiazol-2-yl)-phenvyl]-(4-phenyl-4,5.6.7-tetrahydro-

benzothiazol-2-yl)-amine

At room tempetarure, acetic anhydride (108 uL) was added to a suspension of 2-methoxy-4-(4-
phenyl-4,5,6,7-tetrahydro-benzothiazol-2-ylamino)-benzoic acid hydrazide (130 mg, 0.33 mmol)

in dimethylformamide (5 mL). The mixture was stirred for 40 hours and evaporated to dryness.



2 hours. At roomtenperature 65 % aqueous nitric acid (3.5 nL, 50 nmol) was

added. The reaction was stirred for 30 mnute at roomtenperature and the

formed preEOI2pY@IR7was filtered of f, washed wi th ethanolPCAFER2e0005099¢ et her .

The solid was dried under reduced pressure at roomtenperature to yield the

title conpound (5.42 g, 58 % as a whi-b& solid. MS ISP (me): 246.1(100)

[(MtH)+] . 1 NMR (DVSO-D 6, 300 MHz): d (ppm = 10.17 (s, IH), 9.34 (s,

:II:DD 2”128% résbdiueswas&bkenlﬁ) 1@1710%”5&1/\8 .(3 Aiﬂ)),phaslﬂﬁrc(lﬁ ;pehtblkide Tn Bibthasesulfbhic a6id99 ( d,
(s,
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qui nazol TP
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(74. 3 mid 5-6.2ith 33P6layuand so)dlumrhyde)dee and the precipitate filtered off. The solid was
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After coo to roomtenperature the sol veit was evaporated under reduced
pr essurodf- whﬂie sdiel. NedR dGBChad0p W) & dprimni €674, td), dred (& HHDNAB bgridphySidn

REERA - B il Y g SR Rl T T8 1 24y Fabi b7 3o 5 "
(100) (G¥eh ey AoNROGRNEP. 6, 300 M) d (ppm) = 9.54 (s, 1), & 36

(s, IH 7.38 (t, 2H), 7.20 (t, IH, 7.02 -
7 1140(m 4H) 6 94 (s, 3H), 4. 13 (tExamme33 37 (s, 3H), 2.73 (m 2H), 2.18

37 o idigror- e sl d Phe cEphn AR b el hyrmuinasstin iy or o- 5

Hpyr i dgfl)-4miire</ ] pyri mi di ne- 6-carboxylic acid tert. -butyl ester a)
3-[1-Dinet hyI am no- net h-(Z) -yl i dene] - 4- oxo- 5- phenyl - pi peri di ne-1 -carboxylic
acid tert.- butyl ester A mxture of |-boc-3- nyl - pi peri di n-4-one (100
ng, 0.35 mml) and tert.-butoxybis( dinethyl o) nret hane (94 ny, O0.48
mmol) was stirred at 110 0C for 2 hoursy The rpaction

a) 2-[ 1-Dimethylamino-meth-(Z)-vlidene]-6-phenyl-cyclohexanone

15 A mixture of 2-phenylcyclohexanone (871 mg, 5.0 mmol) and of tert.-butoxy-
bis(dimethylamino)methane (90%, 1.5 mL, 7 mmol) was stirred at 110 °C for 75 min. The
reaction was evaporated to dryness under reduced pressure to give the crude title compound
(1.16 g, 100 %) as a red oil which was used directly in the next step without further purification.
MS ISP (m/e): 230.2 (100) [(M+H)'].

20

b) N-[3-fluoro-4-(4-methyl-imidazol-1-y])-phenyl]-guanidine nitrate salt

A suspension of 3-fluoro-4-(4-methyl-imidazol-1-yl)-phenylamine (500 mg, 2.62 mmol), of 50%
aqueous cyanamide (249 mg, 2.96 mmol) and of 65 % aqueous nitric acid (253 mg, 2.62 mmol)
in ethanol (2.6 mL) was heated over night to reflux under an atmosphere of nitrogen. The same
25 amounts of cyanamide and nitric acid were added and the mixture was heated to reflux over the
weekend. Again the same initial amount of cynamide and nitric acid were added and the reaction
was heated to reflux for 2 days. After standing for 1 day at room temperature the precipitated
solid was filtered off and washed with ethanol to yield the title compound (280 mg, 36 %) as an
off-white solid. MS ISP (m/e): 234.1 (100) [(M+H)']. '"H NMR (DMSO-Ds, 300 MHz): § (ppm)



was evaporated to dryness, treated twce with toluene and evaporated under

reduced pressure to dryness to yield the title conpound (215 ng, 188 % as

a brown oWD204W8R12Aas used directly in the next step w PEBEP2§09/051086

purification. M5 ISP (nme): 331.4 (79) [(MtH)+], 275.1 (100) [(M subutene

+H) +] .b) 2-[3-Methoxy-4-(4-nethyl -i m-8azol -

1-yl) - phenyl am no] - 8- phenyl -7, 8- di hydro-5 Hpyri do[ 4, 3-

T| pyri M g8nebrG; CHY, O (s] CHRCIET (t,aiH), 7.56 0, WH).eB43(d, TH).&7.3UGpeA%i7a @f 1H),

N[ 3- met hoxy- 4- (4- net hyl -i m dazol -1-yl)-phenyl]-guanidine dinitrate salt

(107 ng;1%628Hhmol ) and of crude of

3-[1-di met hyl am no- net h- (Z) -yl i dene] - 4- oxo- 5- phenyl pi peri di ne- 1-carboxylic

acid tert. -butyl ester (214 ng, 0.65 mml) in ethanol (3 nL) was added

t r i et hyl) [Biiuoeo-g436nathyl-iini@&o Minyl )} phchfld-(Biphenyl e . mas-thteatydh-ganamiintdeylider
\a/,t)e sphere of nitrogen for 2 days After cooling to roomtenperature the

soI ntMBS evaporated under reduced pressure and the residue was purified

by col urgy, Ghp &ﬁ%‘%&'}@ﬁ}ﬂu&% £{4- hféﬁlyg%ldaeémlggglp%ﬁﬁgguna%ﬁdlﬁ@ﬁ{tﬁeet fanebo (19: wé

v/v) as eluent to the title conmpound as a brown gum
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Example 39
[3-Methoxy-4-(4-methyl-imidazol-1-yl)-phenyl]-(8-phenyl-5,6,7,8-tetrahydro-quinazolin-2-

yl)-amine

H
0 N N
SRS
Né\N N =

20  a) N-[3-Methoxv-4-(4-methyl-imidazol-1-yl)-phenyl]-guanidine dinitrate salt

To a solution of 3-methoxy-4-(4-methyl-imidazol-1-yl)-phenylamine (5.08 g (25.0 mmol) in
cthanol (25 mL) was added at room temperature cyanamide (3.15 g (75 mmol) dissolved in
water (3.2 mL) and then 37 % aqueous hydrochloric acid solution (4.9 g (50 mmol). The solution
was heated for 3 hours to reflux. Additional cyanamide (2.1 g) in water (2. 1mL) and 37% aq

25  hydrochloric acid solution (2.8 mL) were added and the mixture was heated to reflux for another
2 hours. At room temperature 65 % aqueous nitric acid (3.5 mL, 50 mmol) was added. The
reaction was stirred for 30 minute at room temperature and the formed precipitate was filtered
off, washed with ethanol and diethyl ether. The solid was dried under reduced pressure at room

temperature to yield the title compound (5.42 g, 58 %) as a white solid. MS ISP (m/e): 246.1



8.57 (s, IH), 7.71 (s, IH), 7.59 (s, IH, 7.26 - 7.38 (m 6H), 7.15 (d,
IH, 4.56 (dd, IH), 4.37 (m 2H), 3.64 (m IH, 3.42 (m IH, 3.38 (s, 3H,
2.32 (s, BO)200908a10| € 42 PCT/EP2009/050036

| -{2-[ 3- Met hoxy- 4- (4-net hyl -i m dazol -1 -yl ) -phenyl am no] - 8- phenyl - 7, 8- di hydr
0-5 Hpyrido [4,3-</] pyrinmdin-6-yl}-ebkhanoneTo a suspensi on of

[ 3- met hoxy- 4- (4- met hyl -i m dazol -1 -yl ) -phenyl]-(8-phenyl -5, 6,7, 8-

tet rahxqim@ [OMH- q‘t][%l&mglpMSOrWImM) -Apb g =myodrog i 1y, Dde (6,651)18.40Qbrl 5
mol) in thylen chlori was added at roomtenﬁerature

NN, - d| |852)Id)6 A (bes.HHD, aﬁﬁrﬁ@ @87%(5 0 H220.9vtd, ) Hanti8& (s 8H).2. 14 sudlds acet yl
chloride (12.5 ng, 0.16 mmpl ). The reaction was stirred at roomtenperature
over night. The solvent was evaporated under reduced pressure and the

resi due) \®3/1dakxyE4-etintayhy¢ o idavo (ch i ipht 9d -6 piend b5 $i. 1, 8 Carafedirobi@iimgolin-2-

di chl or gnet hane/ met hanol (19:1 v/v) as eluent to yi eld the title conmpound
(20 %g}d)a@m!@ as a yellowgum MsS ISP (nme): 455.3 (100) [(MtH) +] . 1 NWMR
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suspensi on of [ 3-nmet hoxy-4-(4-nmethyl-im dazol -1-yl)-phen enyl -5,
6, 71®- coelingtoydom- tpylp¢rdm[fe4th35011vplgtrwm edapprztesilu)ld@crmmeﬁupmswh kot thdeeidi® ny,

R S e R S e T L T

(21. 3 myo:1QydH&s RTRh) to yTé]@tHeetﬂfetdo%po\ﬁﬁ@ (Mm%rﬁﬂ%qtas h PRI YBHP LRI WIS ISV er
ni ght. The solvent was evaporated under uced pressure and the residue

was purifé)edl Ly (KO {(WfdhﬂoHﬁﬂM@r@Mﬁ%ﬁ@s’;ﬂDMﬂZ)gél(pm)nQ 54 (s, 1H), 8.36 (s,

(15 oo B RS aPE DET Roafikai Fadl 3 F2eT Pt 70507 G Gy g 6.0 LS aBRPRANC

15 (t, 1H), 3.37 (s, 3H), 2.73 (m, 2H), 2.18 (m, 1H), 2.11 (s, 3H), 1.65 — 1.89 (m, 3H).

Example 40
2-[3-Methoxy-4-(4-methyl-imidazol-1-yl)-phenylamino]-8-phenyl-7,8-dihydro-5SH-
pyrido[4,3-d|pyrimidine-6-carboxylic acid fert.-butyl ester

A Ne N
o

Né\N N = N o><

- T

a) 3-[1-Dimethylamino-meth-(Z)-vlidene]-4-ox0-5-phenyl-piperidine-1-carboxvlic acid tert.-

20

butyl ester
A mixture of 1-boc-3-phenyl-piperidin-4-one (100 mg, 0.35 mmol) and tert.-butoxy-

bis(dimethylamino)methane (94 mg, 0.48 mmol) was stirred at 110 °C for 2 hours. The reaction
25 was evaporated to dryness, treated twice with toluene and evaporated under reduced pressure to

dryness to yield the title compound (215 mg, 188 %) as a brown oil which was used directly in

the next step without further purification. MS ISP (m/e): 331.4 (79) [(M+H)'], 275.1 (100) [(M-

isubutene +H)'].



[(MEH)+] . 1 NMR (CDO 3, 300 MHz): d (

7.59 (s, IH, 7.26 -7.35 (m 3H), 7.17 (d, 2H), .05 (d, IH, 6.82 (s, IH,
6.77 (d, WHR20098587(d, IH), 4.46 (d, IH, 4.32 (t | H) , PBTEP2¢04M500B¢) , 3. 43
(dd, IH, 3.38 (s, 3H, 2.80 (s, 3H), 2.30 (s, 3H. Exanmple 44

(6- Et hyl - 8- phenyl -5, 6, 7, 8-t etrahydro-p9y5tido [4,3-d\ pyrimdin-2-yl)-

[ 3- net hoxy- 4- (4-nmet hyl i m dazol - |-yl )-phenyl]-am ne To a suspensi on of

[ 3- met Y RY34vitthoRpU Y mdthyldadddzol-1 Wl))bmtmﬁilﬂo](@mm&iiﬁh?l& &hydroBB-

t et rahydro- pyri do[ 4, 3- <| ] pyr| m.di n- 2- y )-am ne hydrochloride (75 ng, 0.17
mol ) Py FLE¥ 3 3 JCIQERT. 2 ¥t roomtenperature
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eluent to Vield the tTtle conpound (45 nyg, 1 9% as a yellow gum
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[ 3- Met hoxy- 4- (4-net hyl -i m dazol - ;évl) phenyl ] - ( henyl -5,6,7,8-te

 alfydroaue gamomsntswwp) SA600) [V DY FR VR G- ﬁmﬁm&mn@mpm -
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evapor at ed under reduced pressure . Tol uene (3 rrL) was added to the residue
and the solution was evaporated again to give the title conpound (124 np)
as red oil which was

ppm = (S IH), 7.70 (s, 1H),
(

Example 41
15 [3-Methoxy-4-(4-methyl-imidazol-1-yl)-phenyl]-(8-phenyl-5,6,7,8-tetrahydro-pyrido[4,3-
d|pyrimidin-2-yl)-amine hydrochloride

_© N N
j@/T\
N;J“ N &

To a solution of 2-[3-methoxy-4-(4-methyl-imidazol-1-yl)-phenylamino]-8-phenyl-7,8-dihydro-

CIH

5H-pyrido[4,3-d]pyrimidine-6-carboxylic acid fert.-butyl ester (75 mg, 0.15 mmol) in
20 dichloromethane (1.5 mL) was added at 0°C 2M hydrogene chloride (0.73 mL) in diethyl ether.
The reaction was stirred at room temperature over night. The solvent was evaporated under
reduced pressure to yield the title compound (70 mg, 100 %) as a yellow solid. MS ISP (m/e):
413.4 (100) [(M+H)]. '"H NMR (DMSO-Ds, 300 MHz): § (ppm) = 10.01 (m, 2H), 9.23 (s, 1H),
8.57 (s, 1H), 7.71 (s, 1H), 7.59 (s, 1H), 7.26 — 7.38 (m, 6H), 7.15 (d, 1H), 4.56 (dd, 1H), 4.37 (m,
25 2H), 3.64 (m, 1H), 3.42 (m, 1H), 3.38 (s, 3H), 2.32 (s, 3H).

Example 42
1-{2-[3-Methoxy-4-(4-methyl-imidazol-1-yl)-phenylamino|-8-phenyl-7,8-dihydro-5SH-
pyrido[4,3-d]pyrimidin-6-yl}-ethanone



used without further purification. MS ISP (me): 244.4 [(MtH) +] . b)
[ 3- Met hoxy- 4- (4-nmet hyl -i m dazol -1 -yl )-phenyl | - (8-net hyl - 8-phenyl -5,6,7,8-te
t rahydr ogliORa@dIsir7 2-yl)-am ne A m xture of PCT/EP2009/050036
6-[ | - di met hyl am no-net hyl i dene] - 2- et hyl - 2- phenyl cycl ohexanone (103 ny,
0.42 mol ), N[ 3-nethoxy-4-(4-nethyl -i-Abdazol -1-yl)-phenyl]-guani di ne
dinitrate (157 ng, 0.42 mmol), and triethylamne (0.29 nL, 2.1 mmol) in
ethanol ( 1 nL) was heated at reflux for 18 The m xture was cool ed,

b

diluted with ethyl acetate (30 nL) and then ed with saturated aqueous
sodi um car bonate solution (10 nm.) and vaith e (10 nm.). The organic |ayer
was dried over sodi um sul f at e-8rd_svapar aked under reduced pressure. The

residual material was purified b untj] ch At ogr aphy on silica gel using
di chl or onet hane/ met hanol (ZQVP as &hyeng_n ive the title conpound
(34 mg, 19%9. M5 ISP (nfe): 1 [(MtH) +] . np [RO7-209 OC. Exanple 46

[ 3- Met hoxy-4-(4-nmethyl-imd I-yI) phenyl] [80(3 nmet hoxy- phenyl ) - 8- pr opy
|-5,6,7, 8- tetrahydro qui nazolln- -
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wasstirred for 18 h, then, et hanol m.) was slowy added. The m xture
was st iwasguarified bg c61uhmag1ndom¢tegrapbmle eihoen gd usmgdml@’pmeﬂﬂaee/meﬂtauob(lﬁdsv/V)

t ted t h th ted
w th s ErehER AR M BUREEs GU'Se TERLMS gg%&%g@r’?‘lm@e@?ﬁs@éaﬁ“?ﬁ@?
reduced MnﬁﬁuwNW(@belgr%mMm%ﬁj )\Aamwsruhr)e%bgs m wrms(s lH 720_
chromat ography on silica gel usin ept ane/ di et hyl er viv
el ukht %33 @, et ﬁ@SHIOSe(rmdﬂibo&Ba(s( OHZA6@9(cth):ﬁ)1%d 1H), 446 (d 1H), 421 (t

1H), 3.90 (m, 2H), 3.46 (s, 3H), 2.27 (s, 3H), 1.71 (s, 3H).

Example 43
(6-Methanesulfonyl-8-phenyl-5,6,7,8-tetrahydro-pyrido[4,3-d] pyrimidin-2-yl)-[3-methoxy-
15 4-(4-methyl-imidazol-1-yl)-phenyl]-amine
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To a suspension of [3-methoxy-4-(4-methyl-imidazol-1-yl)-phenyl]-(8-phenyl-5,6,7,8-
tetrahydro-pyrido[4,3-d]pyrimidin-2-yl)-amine hydrochloride (75 mg, 0.17 mmol) in methylen
chloride (2 mL) was added at room temperature NN,-diisoprpyl ethyl amine (33 mg, 0.25 mmol)
20 and methanesulfonyl chloride (21.3 mg, 0.18 mmol). The reaction was stirred at room
temperature over night. The solvent was evaporated under reduced pressure and the residue was
purified by column chromatography on silica gel using dichloromethane/methanol (19:1 v/v) as
cluent to yield the title compound (13 mg, 16 %) as a yellow solid. MS ISP (m/e): 491.0 (100)
[(M+H)"]. "TH NMR (CDCls, 300 MHz): § (ppm) = 8.33 (s, 1H), 7.70 (s, 1H), 7.59 (s, 1H), 7.26 —



as pale-yellowoil. MS ISP (me): 247.3 [(MtH) +] . b) 6-]

1- Di net hyl am no- net hyl i dene] - 2- ( 3- met hoxy- phenyl ) - 2- pr opyl - cycl ohexanone

2- ( 3- Met NNQROEVISALRT) - 2- pr opyl - cycl ohexanone (101 ny, 0. RCTHPRI0P/OMHS86 r eact ed
with tert.- butoxy-bis-(dinethylam no)-nethane using in anal ogous nanner

t he procedure described in exanple 45ap7to give crude title conpound (124
ng) as red oil which was used directly in the next step. MS ISP (nfe):

?22 1[K@&ﬁhﬁﬁ)7c7(d2H)705«11H)6F2(s1H)677«i1H)456&11H)ﬁﬁé(ﬁ;H)

Met -l-y 3- met hoxy- pheny pr opy
o6, TR U A b B3 - Poagi e e, 411 PetdmiiBlind weas
prepared from 6-[1-di met hyl am no- net hyl i dene] - 2- ( 3- net hoxyphenyl ) -

2- propyl - cycl ohexanone (101 ng, 0.33 mmol) and
N—[3 net hoxy- 4- (4- et hyl -i m dazol | -EydmpleHdnyl | - guani dine dinitrate (124

.3 n n anal us er, the prqcedure described in nple
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[ 3- Met hoxy- 4- ( 4- thyI-|nldazol-I-yI)-phenyI]-[8-(3-tr|fIuoronethyl-phenyl)
-5,6,7,8- tetrahydro-quinazolin-2-yl]-amne a
6- [I-D nmet hyl am no- net hyl i dene] -2-(3-trifluor|o hyl - phenyl ) - cycl ohexanone
2- (3-Trif|uoronethy| phenyl ) - cyclohexa ne (10¢/7gy, 0.44 mol) was reacted
with tert.- butoxy-bis-(dinmetni tm@ne usi ng i n anal ogous manner
t he pr ocedure descri bed |nexarrpl erude title conpound (132
ng) as a red oil which was ugedN- N-Te IyN n_the pext step. MS ISP (me):
298.0 [ (M+H) +] b)
[ 3- Met hoxy-4- (4-net hyl -im da oI-I-yI) phenyl]-[8-(I3-trifluoronethyl -phenyl)
-5.6.7.8- tetrahydro-quinazolin-2-yl]-amne The title conpound was prepared
from 6-1d 5 dispaisivnl A3 Tﬁﬂ%(tytw t4 Qfengi.n%rd(a%alt U puesyared-pidnghs iy, 3 -
cyclohexanone (132 g, 0.44
N[ 3- Mcthpxrﬁonh‘hﬁmmrmida%ﬂl) armyt Jiydrochloride (75 mg, 0.17 mmol) in

10 tetrahydrofuran (3.3 mL) was added at room temperature NN,-diisoprpyl ethyl amine (43 mg,

0.33 mmol). After stirring for 5 minutes at room temperature acetaldehyde (8.1 mg, 0.18 mmol),
acetic acid (20 mg, 0.33 mmol) and sodium triacetoxyborohydride (106 mg, 0.50 mmol) were
added. The reaction was stirred at room temperature over night. The solvent was evaporated
under reduced pressure and the residue was purified by column chromatography on silica gel

15 using dichloromethane/methanol (95:5 v/v) as eluent to yield the title compound (45 mg, 61 %)
as a yellow gum. MS ISN (m/e): 439.6 (100) [(M-H)]. "H NMR (CDCl;, 300 MHz): & (ppm) =
8.24 (s, 1H), 7.62 (s, 1H), 7.54 (s, 1H), 7.20 — 7.34 (m, 5H), 7.02 (d, 1H), 6.79 (s, 1H), 6.70 (d,
1H), 4.24 (m, 1H), 3.76 (d, 1H), 3.54 (d, 1H), 3.33 (s, 3H), 3.20 (dd, 1H), 2.60 (m, 3H), 2.67 (s,
3H), 1.17 (t, 3H).

20 Example 45
[3-Methoxy-4-(4-methyl-imidazol-1-yl)-phenyl]-(8-methyl-8-phenyl-5,6,7,8-tetrahydro-

quinazolin-2-yl)-amine



phenyl j-guanidine dinitrate (163 ng, 0.44 mmol) using in anal ogous nmanner
the procedure described in exanple 45b). Obtained as an off-white solid (62
ng, 29% .WRBWIBB712M e): 480.1 [(MtH)+] . np 213-215 0C. PEX&®RI08/03®36

[ 8-(2, 4-Di chl oro-phenyl ) -5, 6, 7, 8-tetrahydro-qui nazol i n-2-yl]-[ 3-net hoxy- 4-(
4- et hyl i m dazol - |-yl)-phenyl]-an ne -a%-

6-[| - Di met hyl am no- net hyl i dene] - 2- (2, 4- di chl or o- phenyl ) - cycl ohexanone

2- (2, 4-ai6q ml[mrr&ﬂmkaﬂlyib)mﬁwlldéheuanﬁﬂﬁvlél-ﬂﬁeﬂvmcvcﬁxhéiamI ) was reacted with
tert.-butoxy-bis- | am no) - met hane using i n anal agous manner the

pr oceduk @lﬁé@&ﬂﬁﬁalﬂwhﬁgﬂﬁwl%h%%enet(84 18y 8-5P8 and terb-Rolitd (105 ny)
as a r ?m@t%l%fn%ﬁlrﬁ’é@ﬁngf@.@6 hirt, @7 mbl) b RQeiARK bt PP VR I SRV bR t298- 3

[ (MHH) +
[ 8- (2. 4viBicobledrod prepoydtdd Bndsy mdaea:depman;edrbmmemanmmwasadwq tof tBe riduoxy - 4- (

4rrehy| dazo. 1- 1- eTetltIe eared
T om ot s ot ieg s ARGy B e B Bleecimonhof DAMERYYCS S N GTNEone
(105 mse@wﬁﬁomae@uﬁﬁ%t{o% mm’m@ 9414 FetNpyiy M dazol -1 -yl ) phenyl ]
-guanidine dinitrate (131 ng, O. usi ng i h anal ogous manner the
procedure descri bed in exarrpl e 45b) Cbt ai ned as an off-white solid (19 ng,

119 .

[8-(3,

4- et h}ﬁhiﬂ&@lﬁmvﬂ dmink) - phenyl] am ne a)
6-[1 - Di et hyl am no- et hyl i dene] - 2- (3, 4-di chl or o- phenyl ) - cycl ohexanone (Ul2a

2- (B 4-/Dmixibesrd- %Heﬁme)hYMm@ﬁ@@&bﬂ&@eek Zoncthyl-2-phaylqysiohyxangye (3dped wit h
tert
br ocedd 2 HHeD; NERGA B ATARCRABAEE AR b ARS8 i, 0°

as a re&Mommolih hmhtm&@lam&d ((dﬁ@ ettt Ryl inmol)he ethaxsd] (3 tnelp). widhechR at reflux for
18 h. The mixture was cooled, diluted with ethyl acetate (30 mL) and then washed with saturated

aqueous sodium carbonate solution (10 mL) and with brine (10 mL). The organic layer was dried
15 over sodium sulfate and evaporated under reduced pressure. The residual material was purified
by column chromatography on silica gel using dichloromethane/methanol (20:1 v/v) as eluent to

give the title compound (34 mg, 19%). MS ISP (m/e): 426.1 [(M+H) ]. mp 207-209 °C.
Example 46

20  [3-Methoxy-4-(4-methyl-imidazol-1-yl)-phenyl]-[8-(3-methoxy-phenyl)-8-propyl-5,6,7,8-

tetrahydro-quinazolin-2-yl]-amine

- Y

/\N

a) 2-(3-Methoxy-phenvyl)-2-propyl-cyclohexanone

A solution of 2-(3-methoxy-phenyl)-cyclohexanone (2.04 g, 10.0 mmol) in N,N-

25  dimethylformamide (10 mL) was added over 10 min to a mixture of sodium hydride (0.29 g,
12.0 mmol) in N,N-dimethylformamide (4 mL), the temperature being kept below 30 °C. The
reaction mixture was stirred at 20-25 °C for 2 h. A solution of 1-iodo-propane (1.17 mL, 12.0
mmol) in N,N-dimethylformamide (2 mL) was added over 10 min at 20-25 °C. The mixture was



(me): 298.0 [(MtH)+] . b

r8-(3.4-Dichl oro-phenyl)-5.6.7.8-tetrahvdro-qui nazol i n-2-yl | -[3-nmet hoxy-4-(
4- et hyl iWDQa@y811271- yl ) - phenyl ] -am ne The title conmpoulETER2009/0809a¢ ed from
6-[ | - di nmet hyl am no- net hyl i dene] - 2- (3, 4-di chl orophenyl )- cycl ohexanone ( 119
mg, 0.40 mmol) and N-[ 3-net hoxy- 4- (4- eyl -i mi dazol -1-yl)-
phenyl]-guanidine dinitrate (148 ng, 0.40 mmol) using in anal ogous nmanner

t he praaaddra 1ddsand ted, dtharex M@M%Ibwlﬁbdc&'dnﬁﬁb asctad vedsfstimbd foar sHhi d (92
ng, 48%. M5 ISP (me): 480.0 [ (MH) 67-169 0C. Exanple 50

[ 8- ( 4- GRf Sra-NoNEhANTQ @e@va?ersTb%wﬁﬁsﬁdw e@&@ﬁﬁ% mlﬁhrsi@@m]nef@nﬁfe?hwgamc (4-me
thyl -i )

G- 11 - Al R SoReHO e BRI Sy A lrie syer sodium sl Splyents vt omoved
(U15a)2mddw€hkmd¢mmhﬁayhdﬂmyem@mﬂ@anbwespdmﬁbmhycdmﬂilmmohmuwagmwaasﬂéd with

tert, -bufox m_no) - met hane usi anal o nne

br och i b B et D et 4 AR et Eve Mt oo AT o RctA 195 mg)
??Nﬁkgﬁ?pgkgfﬂ@wthﬂ@§ﬁys§g¢pqq¢gth+ngthe next step. M5 ISP (n1e) 264.0
8- (4-Chl oro- phenyl) 5.6,7,8-tetrahydro-qui nazolin-2-ylI-[3-methoxy-4-(4-me
h i - I rohe‘ ar pr epared from

di L a ethoxv-phényl)-2 -Propyl-c SR8 A%ne (134
mzods)mﬂféxwph&@nmlpw éy&léhdmhdme (10%@@ GJI 'rhmb’l) Ma@ h@mwd]wnlgmm di ne
itrate (186 . | ) using in anal ogous manner the procedure
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¢) [3-Methoxv-4-(4-methyl-imidazol-1-v1)-phenyl]-[8-(3-methoxy-pheny])-8-propyl-5.6.7.8-

15 tetrahydro-quinazolin-2-yl]-amine

The title compound was prepared from 6-[ 1-dimethylamino-methylidene]-2-(3-methoxy-
phenyl)-2-propyl-cyclohexanone (101 mg, 0.33 mmol) and N-[3-methoxy-4-(4-methyl-imidazol-
1-yD)-phenyl]-guanidine dinitrate (124 mg, 0.33 mmol) using in analogous manner the procedure
described in example 45b). Obtained as white solid (24 mg, 15%). MS ISP (m/e): 484.5
20 [(M+H)']. mp 166-168 °C.
Example 47
[3-Methoxy-4-(4-methyl-imidazol-1-yl)-phenyl]-[8-(3-trifluoromethyl-phenyl)-5,6,7,8-

tetrahydro-quinazolin-2-yl]-amine

25 a) 6-[1-Dimethylamino-methylidene]-2-(3-trifluoromethyl-phenyl)-cyclohexanone

2-(3-Trifluoromethyl-phenyl)-cyclohexanone (106 mg, 0.44 mmol) was reacted with tert.-

butoxy-bis-(dimethylamino)-methane using in analogous manner the procedure described in



yl)-phenyl] -am ne a)

6-[| - Di met hyl am no- net hyl i dene] - 2- (4-f | uor o- phenyl ) - cycl ohexanone (U 1Ia)
2- (4- Fl uovo-2p098912y - cycl ohexanone (102 ng, 0.53 mol) wWRETHPAWOOFH0BS t h
tert.-butoxy-bis- (dinethylam no)-nethane using in anal ogous manner the
procedure described in exanple 45a) to6¢ive crude title conpound (143 ny)
as a red oil which was used directly in the next step. MS ISP (me): 248.1
[ ( |V|+H) tkample)45a), to glve crude tltle compound (132 mg) as a red oil which was used directly in the

[ 8- (4- Fl uor o- phen 8-t et rahydro- qui nazol i n- 2-yl | -[ 3- met hoxy- 4- (4- ne
t hyl - i fedazen- E)\f[ F%lP nﬁfﬁbﬁ?ﬁ]o [(M#Ad The title conpound was prepared from
6-[| - di met hyl am no- net hyl i dene] - 2- (4-f | uor o- phenyl ) - cycl ohexanone (143 ng,
0.53 mml) and N-[ 3-nmet hoxy-4-(4-nmethyl -i m dazol -1-yl)-phenyl]- guanidine
di ni t r &b ¢3-MOBoxyed- ( Hniethyirimidazelsi-plg-phand 88 -Gtifiionemetbyl-hveylddcédur e

?EEC{I bed |a exand ﬁ é qa am?ot allg(idlgg 8?: g(;n\grlet gzsol id (71 ng, 31%. MS
{8~ (4- GrleqiiR ce Bithd w2s {n%pﬂ%a h@m -GBS 1Mk o'-r'ﬂbt‘ﬂ?ﬁ&’éneﬂ-?)(h)tﬁﬂﬁ&ﬂﬁieﬁ{% noJ -5

, 6,7,8- tetrahydro-quinazolin-8-yl}-acetonitril

[ 1- ( 4- Qhbuylbpyraolykpnanedke? gy&i4msmoy) E}ndd‘ééﬁmmtlnqurfb(%n@diydrum@nzqifl -yD-

2-(4-chl or en none 00 Q.48 in N N- methlformamde
(o5 LyrSadPaGRIine r0° TIRIRRD AL PiroBosidh offfiberis s Sgmor 5 ol
i N NSNdicgaivRY hif Stameyd qifb)(Obx%uieh,ashﬂ@fﬂ\emp@mwa@n{geQ%) krastlspwm IC. The
reaction mxture was stirred at 20-25 OC for 1.5 h when a precipitate was

f or Hed [(M#hB) i ep 31 &2Wa8Cdi | ut ed wi t h N5SNdi et hyl f or mani de (0. 2 L), and
thereafter, a solution of chloroace sz,. f|4 e (43.0 g, 0.57 nol) in

N, N- di rrethylforrramde (0.1 L) was s {} gded with cooling over 0.5 h, the
t enper 4842 4-ichlogo-phphylpSl6T8-26trky dréhpuinazolink Byles-méthoxwd-(fanethl-h, and
then, ethanol (50 m.) was slowy added. The m xture was stirred for 0.5 h
and théﬂ“%@?‘éﬂ’%ﬂh%‘}’ﬂc’@n% er. Mxture was extracted
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15  a) 6-[1-Dimethylamino-methylidene]-2-(2.4-dichloro-phenyl)-cyclohexanone

2-(2,4-dichloro-phenyl)-cyclohexanone (101 mg, 0.42 mmol) was reacted with tert.-butoxy-bis-
(dimethylamino)-methane using in analogous manner the procedure described in example 45a) to
give crude title compound (105 mg) as a red oil which was used directly in the next step. MS ISP
(m/e): 298.3 [(M+H)'].

20
b) [8-(2.4-Dichloro-phenyl)-5,6,7,8-tetrahydro-quinazolin-2-yl]-[3-methoxy-4-(4-methyl-

imidazol-1-y)-phenyl]-amine

The title compound was prepared from 6-[ 1-dimethylamino-methylidene]-2-(2,4-dichloro-
phenyl)-cyclohexanone (105 mg, 0.35 mmol) and N-[3-methoxy-4-(4-methyl-imidazol-1-yl)-

25 phenyl]-guanidine dinitrate (131 mg, 0.35 mmol) using in analogous manner the procedure
described in example 45b). Obtained as an off-white solid (19 mg, 11%). MS ISP (m/e): 480.1
[(M+H)']. mp 256-258 °C.



wi t h di chl oronet hane. The organic | ayer was separated, washed with water,
and dried over sodiumsulfate. Solvents were renoved under reduced pressure
and the rEOR0W08FI26i | was purified by colum chronat ogr 6HEP260985M0BEa gel
usi ng heptane/diethyl ether (4:1, v/v) as eluent to give the title conpound
(40.8 g, 34 % as a white solid (from-f@iethyl ether/hexane). np. 86-87 OC.
b) [1-(4-Chloro-phenyl)-3-]

1- di et hyl am no- net hyI i dene] - 2- oxo-Exsrhplkeey! ] - acet oni tri | e

[I-(4-Chl orophenyl)-2-oxo0-cycl ohexyl]-acetonitrile (101 mol ) was
r eact edsﬁal“ FBWWSRX/D Sty S(teﬁrmﬂlfyrwm}mn?emdaén%pﬁgﬁ(ﬂ “&‘ﬁ&lﬂogous
manner ; 3% %ﬁ ped in exanple 45a) to give crude title conpound
(149 ng 5§FHH§1 |5L was used directly in the next step. c)

{8-(4-Chl oro phenyl ) - 2- [ 3- met hoxy- 4- (4- met hyl ¥i m dazol -1 -yl ) -phenyl ani no] -5
, 6,7,8- tetrahydro-quinazolin-8-yU acetonit eCThe title conpound was
prepared from ][Il -(4-chl oro-phenyl)-3-[1-ding am no- net hyl i dene] -
2- oxo-cycl ohexyl ]-acetonitrile ( 118 ny ) nmol ) and
N-[ 3- net hoxy-4-(4-nmethyl -im dwa g guanidine dinitrate (124 ny,
0.33 mmmol ) using in anal ogous nman thelpr- ure described in exanple
45b). Obtai ned as an of f-white 9@ ( 14y 71%9. MS ISP (me): 485.5
[(MtH) +] . nmp 156-158 0C. Ex e 53
2- [ 3- Met hoxy- 4- (4- net hyl -i m ddzol -1-yl)-phenyl am no] - 6- met hyl - 8- phenyl -5, 6,
7,8- tetrahydro-py rido [4,3-d] pyrimdin-4-ol A mxture of
| - met hyl) 644 diarcBrydreingtmghypetend-2+€3 .3-dichl droxphlenyd )-agdlohaxtyde (&50ax
hydr ochl arj de 89 , 0.3 1), : .
N- [ 3- n&@o&ﬁl% 2- pﬁ%ﬂﬂ%ﬂ%ﬁ%&%e (101, me. B myrel) yas reagicdevith it PupRy-pis111

: nﬁ@ﬂ%’lﬁmm@ﬁ@ﬁﬁa‘r@h@iﬁ% Ao doBs Ahnfds. thé-}n%cgaﬂ% Hedchib&d hak@mp(c43ahlo Was
heated at 0C for 18 h. e mxture was cooled, diluted wth ethyl
acet at gieddudd fitle eomabouneg ] Wampkas avictl lvilsehidlh afaedsedqhu@ofdﬁs insthd inerch sesr YN BtPe

sol uti ?%5)199%{(1\?%% th brine (10 nL). The organic | ayer
10

b) [8-(3.4-Dichloro-phenvl)-5.6,7.8-tetrahydro-quinazolin-2-yl]-[ 3-methoxy-4-(4-methyl-

imidazol-1-yD)-phenyl]-amine

The title compound was prepared from 6-[ 1-dimethylamino-methylidene]-2-(3,4-dichloro-
phenyl)-cyclohexanone (119 mg, 0.40 mmol) and N-[3-methoxy-4-(4-methyl-imidazol-1-yl)-

15 phenyl]-guanidine dinitrate (148 mg, 0.40 mmol) using in analogous manner the procedure
described in example 45b). Obtained as an off-white solid (92 mg, 48%). MS ISP (m/e): 480.0
[(M+H)"]. mp 167-169 °C.

Example 50
[8-(4-Chloro-phenyl)-5,6,7,8-tetrahydro-quinazolin-2-yl]-[3-methoxy-4-(4-methyl-imidazol-
20  1-yD)-phenyl]-amine

Cl

a) 6-[1-Dimethylamino-methylidene]-2-(4-chloro-phenyl)-cyclohexanone (Ul5a)




was dried over sodium sul fate and evaporated under reduced pressure. The
residual material was purified by colum chronmat ography on silica gel using
et hyl acevat2esasadnd et hanol as eluent to give the titl ePCHHAEPAUAHS(PIE N,
32% as a brown solid (fromethyl acetate/cycl ohexane). M5 ISP (me): 443.5
[(MrH) 4] . np 152-155 OC. Exanple 54 Ebthyl

2-[ 3- met hoxy-4- (4-met hyl -i m dazol -1 -yl ) -phenyl am no] -5, 6, 7, 8-t etrahydr oqui n
azol i ne-(48ckiardphanly Bt chenby¢ (1B4[mg, 0.5 mmol) was reacted with tert.-butoxy-bis-

1- di met hyl am _no- et hyl i denge] - 2- oxo- cycl ohexanecar boxyl at e Et hyl

2- oxo0- dEncsnduning ARy LaNE 1Y FEGEYUS mapperihe procduc HessEpryingxample 45a) to
tert.-huto I:.$ < { ] - g I 4Ny e

pr ocedi & e R et S P R ST T s
a yel | gw/oi 264 @M+EEE used directly in the next step. MS ISP (nme): 226.1
[(M:tH) +] . b) Ethyl

2-[ 3= met hoxy-4- (4-net hyl -i m dazol -1 -yl ) -phenyl am no] -5. 6, 7, 8-t etrahydr o- qui
nazol i ng18-84-CRINOPUERNRS 63 -tditah §dr QRAYSEL-PES)- P ARRbeR 4l nam B ItMidazol-

3-[ I -di meéthyl am no- met hyl | dene] - 2- oxocycl ohexanecar boxylate (49 ng, O0.22
mol ) dag)-Nb¢Bdraminexy- 4- (4- met hyl -i mi dazol -1 -yl )- phenyl ] -guani di ne
dinitrate 5 0,15 Mo si ng i n. anal.ogous nper procedur e

EIR R E b S S b T R N O e B e S TS
| SP ( M@lohdQBore (16MH), 150 mAB1) bad NL A ko x P4amph e h§binM A1 -y1)-phenyl]-

6, 6- et r?;’;l endi oxy-g- ?Agi@rret hox -2-(4- rre@télhyl -i m dazol Fﬁ/l ) - phen};/? 1<'31rr1"r}1,cgi] -5,6,7
, 8 1@t aniding diutrata 636 me- @s%a%kymg 81 aplogeppirneer the procedure described in

1- di et 1 ,2Qs | dene - 1 0 : +

o o SolnB B8 e SRET IR 00 (Panied g MS ISP (mio): 446.1 [(M+H)] mp

8- ox0- 1218-2dD6Ka- spi ro[ 4. 5] decane- 7- car boxyl ate (64 ng, 0.3 mmol) was
reacted with tert.-butoxy-bis-(di net hyl am no)-nmet hane usi ng i n anal ogous
manner the procedure described in ExampleSi

[8-(4-Fluoro-phenyl)-5,6,7,8-tetrahydro-quinazolin-2-yl]-[3-methoxy-4-(4-methyl-imidazol-

15 1-yD)-phenyl]-amine
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a) 6-[1-Dimethylamino-methylidene]-2-(4-fluoro-phenyl)-cyclohexanone (Ul1a)

2-(4-Fluoro-phenyl)-cyclohexanone (102 mg, 0.53 mmol) was reacted with tert.-butoxy-bis-
(dimethylamino)-methane using in analogous manner the procedure described in example 45a) to

20 give crude title compound (143 mg) as a red oil which was used directly in the next step. MS ISP
(m/e): 248.1 [(M+H)'].

b) [8-(4-Fluoro-phenvyl)-5.6,7.8-tetrahydro-quinazolin-2-v1]-[3-methoxy-4-(4-methyl-imidazol-1-

vyl)-phenyl]-amine

25  The title compound was prepared from 6-[ 1-dimethylamino-methylidene]-2-(4-fluoro-phenyl)-
cyclohexanone (143 mg, 0.53 mmol) and N-[3-methoxy-4-(4-methyl-imidazol-1-yl)-phenyl]-
guanidine dinitrate (195 mg, 0.53 mmol) using in analogous manner the procedure described in
example 45b). Obtained as an off-white solid (71 mg, 31%). MS ISP (m/e): 430.5 [(M+H)']. mp
191-193 °C.



exanple 45a) to give crude title conpound (80 ng) as a red oil which was
used directly in the next step. MS ISP (nmfe): 270.3 [(MtH)+] . b) Methyl

6. 6- et hy I QA7 R27[ 3- met hoxy- 4- (4- et hyl -i m dazol - | -yl PCHAP28MANMAO] - 5, 6, 7
, 8 tetrahydro-qui nazol i ne-8-carboxyl ate The title conpound was prepared
from nmet hyl 9-[1I-di nmet hyl am no- net hyl i-6&ne] - 8- oxo- 1, 4-

di oxa- spi ro[ 4. 5] decane-7-carboxylic acid nethyl ester (80 ng, 0.3 mml) and
N-[ 3- met hoxy-4- (4-nethyl -im dazol -Exathpleff2enyl ] - guani di ne dinitrate (83
ng, 0.22 mmol) using in anal ogous manner the procedure described |n exanpl e

45b) . @t(éﬂmr%h@walﬁwthw %ﬁﬁ%ﬁtb@?mﬁam}ml) Phenylamingr9,7,.8452. 1

%gwtrzgé% %ﬂ?gxﬁgt%%% Q%?Eg?@ﬁﬁﬁt ?) phenyl ] - ( 8- net hyl - 8- phenyl -5, 6, 7, 8-t et

rahydr oqui nazolin- 2-yl)-amne The title conpound was prepared from

6-[| - di met hyl am no- net hyl i dene] - 2-net hyl - 2+, phenyl cycl ohexanone ( 117 ng,
0.48 mmol ) and N-[3-fluoro-4-(4-nethyl-imdagol-1-yl)- phenylj-guanidi ne
dinitrate (130 ng, 0.36 muol) using in anallogofs nmanner the procedure
descri bed in exanpl e 48b). Cbtalned as a pallefyellow solid (44 ng, 30%. M5
ISP (me): 414. 4 [(MFH)+] . np 157 STExanpl e 57
[3-Fluoro-4-(4-nethyl-inidazol-bNy phéngT}<[ 8- (3-trifl uoronethyl - phenyl) -
5,6,7,8- tetrahydro-qui nazolin- I]-anine The title conpound was prepared
from crude 6-[1-di nmet hyl am no- n€t hyl i dene] - 2- ( 3-

tri 1 ugy orel tylorefRRYh-p- &abcéy@ta%%pa@et&&&ﬁe mg, 0.5 mml) and

N-[ 3-fluoro-4-(4-methylimdazol - T-yl)-phenyl]-guanidine dinitrate (134 ny,
0. 37 mmobolutisyi efcR- (%clanlalpbgtydu)scymineamomh €1 iy o detfumel) de HIX idomethy Horaneamgé e
El(Slli/I)’rH) ?ﬁ%%)sga%fgagcgﬁgv%geéoyae&{x We oF (fj urgl }19%15@(13%1%0 7%0*) %? N(Im e): 468.3

dimethylformamide (0.2 L), the temperature being kept below 40 °C. The reaction mixture was

10  stirred at 20-25 °C for 1.5 h when a precipitate was formed. The mixture was diluted with N,N-
dimethylformamide (0.2 L), and thereafter, a solution of chloroacetonitrile (43.0 g, 0.57 mol) in
N,N-dimethylformamide (0.1 L) was slowly added with cooling over 0.5 h, the temperature
being kept below 25 °C. The mixture was stirred for 18 h, and then, ethanol (50 mL) was slowly
added. The mixture was stirred for 0.5 h and then poured onto ice-water. Mixture was extracted

15  with dichloromethane. The organic layer was separated, washed with water, and dried over
sodium sulfate. Solvents were removed under reduced pressure and the remaining oil was
purified by column chromatography on silica gel using heptane/diethyl ether (4:1, v/v) as eluent
to give the title compound (40.8 g, 34 %) as a white solid (from diethyl ether/hexane). mp. 86-87
°C.

20

b) [1-(4-Chloro-phenyl)-3-[1-dimethylamino-methylidene]-2-oxo-cyclohexyl]-acetonitrile

[ 1-(4-Chlorophenyl)-2-oxo-cyclohexyl]-acetonitrile (101 mg, 0.43 mmol) was reacted with tert.-
butoxy-bis-(dimethylamino)-methane using in analogous manner the procedure described in
example 45a) to give crude title compound (149 mg) as a red oil which was used directly in the

25 next step.

¢) {8-(4-Chloro-phenyl)-2-[3-methoxy-4-(4-methyl-imidazol-1-yl)-phenylamino]-5.6.7.8-

tetrahydro-quinazolin-8-vl}-acetonitrile

The title compound was prepared from [1-(4-chloro-phenyl)-3-[ 1-dimethylamino-methylidene]-
30 2-oxo-cyclohexyl]-acetonitrile (118 mg, 0.39 mmol) and N-[3-methoxy-4-(4-methyl-imidazol-1-



Exanpl e 58 Met hyl

2-[ 3- met hoxy-4- (4-nmet hyl -i m dazol -1 -yl ) - phenyl am no] - 7, 8- di hydr o- 5H pyr ano|
4, 3- d] pyWOrve082128- car boxyl at ea) Met hyl 5-[ PCT/EP2009/050036

1- di met hyl am no- net hyl i dene] - 4- oxo-t et r ahydr o- pyr an- 3- car boxyl at e Met hyl

4- oxo-t et rahydro- pyran- 3-carboxyl ate (-¥4- ng, 0.47 mmol) was reacted with
tert.-but oxybis-( dinethylam no)-nethane using in anal ogous manner the

pr oceduynepldasrdubidineriitiarl 24 49a).38 enrgbly esiag Utkehaldgoliemanigaknprotddite ny)

as ared oil which was_used directly in the next Stej?. MS | SP Erﬂe - 214. 4
[ ( MFH) .dFsc_rlb@i 1wamgle 45b). Obtained as an off-white solid (114 mg, 71%). MS ISP (m/e):"485.5

2-[ 3- P mgthyl- i1 m dazol -1 -yl)-phenyl am no] - 7, 8- di hydr o- 5H pyr ano[
4, 3- Fl\ggﬁyﬂ?@f)ﬁg@?gagboxyl ate The title conpound was prepared from crude
met hyl 5-[1-di et hyl am no- net hyl i dene] - 4- oxot et rahydr o- pyran- 3-car boxyl ate
(97 mg, 0.45 mmol) and N[ 3-net hoxy-4-(4-nethyl -imdazol -1yl)-

pherﬁ/l ]-guanidine dinitrate ( 114 n]a’,‘a'él?lggmml ) using in anal ogous manner

t he pr i j i N yeldqow oil (8
D, 7o T L AR L i LA} B L B i 56178

2- [ 3- f Itefwalyydro¢pyridst 3+ d|pyiidddiol4-bl y| ) - phenyl ani no] - 5, 6, 7, 8-t et rahydr o- qui n
azol i ne- 8-carboxylate The title conpound was prepared from crude et hyl

3-[ | -di met hyl am no- net hyl i dene] - 2- oxocycl ohe carboxylate (165 ng, 0.5
mmol ) and N-[3-fluoro-4-(4-nethyl-imdazol-1I- - phenyl ] -guani di ne
dinitrate (134 ng, 0.37 mol) usihg in gnal ogoys manner the procedure
descri bed in exanpl e 45b). Obtaine ah]l/o ite solid (27 ng, 18% . MS
ISP (mMe): 396.4 [(MtH)+] . np 142 oG e 60

[ 3- Fl uoro-4-(4-methyl -im dazo@l ) - phenyl]] - [ 8- (4-fl uoro-phenyl)-5,6,7, 8-t
et rahydr oqui nazol i n- N= H

A mixture of 1-methyl-4-oxo0-5-phenyl-piperidine-3-carboxylic acid ethyl ester hydrochloride

10 (89 mg, 0.3 mmol), N-[3-methoxy-4-(4-methyl-imidazol-1-yl)-phenyl]-guanidine dinitrate (111
mg, 0.33 mmol), and tricthylamine (0.21 mL, 1.5 mmol) in ethanol (2 mL) was heated at 78 °C
for 18 h. The mixture was cooled, diluted with ethyl acetate (40 mL), and then washed with
saturated aqueous sodium carbonate solution (10 mL) and with brine (10 mL). The organic layer
was dried over sodium sulfate and evaporated under reduced pressure. The residual material was

15 purified by column chromatography on silica gel using ethyl acetate/0-30% ethanol as eluent to
give the title compound (43 mg, 32%) as a brown solid (from ethyl acetate/cyclohexane). MS
ISP (m/e): 443.5 [(M+H)']. mp 152-155 °C.

Example 54

20  Ethyl 2-[3-methoxy-4-(4-methyl-imidazol-1-yl)-phenylamino]-5,6,7,8-tetrahydro-

quinazoline-8-carboxylate

a) Ethyl 3-[1-dimethylamino-methylidene]-2-oxo-¢cyclohexanecarboxylate

Ethyl 2-oxo-cyclohexanecarboxylate (38 mg, 0.22 mmol) was reacted with tert.-butoxy-bis-

25  (dimethylamino)-methane using in analogous manner the procedure described in example 45a) to



2-yl] -am neThe title conmpound was prepared from crude

6-[| - di net hyl am no- net hyl i dene] - 2- (4-f 1l uorophenyl ) - cycl ohexanone (123 ng,
ca. 0.5 rWwOI2po%asai2R- [ 3- net hoxy- 4- (4- net hyl -i mi dazol - | - yIPLT/EP2009/050036
phenyl j -guani dine dinitrate (134 ng, 0.37 nmmol) using in anal ogous manner
t he procedure described in exanple 45b¥3- Ootained as a pale-red solid (128
ng, 83%. M5 ISP (me): 418.3 [(MH) +] . np 201-203 0C. Exanple 61

[8-(3, an& c&udd’tll‘rﬂé mﬁpﬁmal(m mgheny h9ltow 6il whiehtvedsnaby direet i tiazimixt Be@-MB] - [ 3-
fluoro-4 i hyl -i m dazol -1 -yl ) -phenyl ]-am ne a)

2- (3, 51BP m{eM% K&kebny1 - phenyl ) - 6- [

1- di met hyl am no- net hyl i denel - cycl ohexanone
2-(3,5-Bis-trifluoronethyl-phenyl)-cycl ohexanone (155, 0.5 mmol) was

r eact e ) Witliyh 2¢[8rrivdttid oped( 4-dmesh (- dinidetzbly | -yt phehy laeitinvd 1ie6 . iSi taigah ydraneihagdins-

Zser t he r?cedure described in exanple 45a) to give crude title conpound
(18 né‘—aé]%&xaﬁ&%d oi |l which was used directly in the next step. M5 ISP

(nd e) 3Gtk cbﬁ%ﬁﬁd*’ tvas IQbared frorn ethyl 3- %1 -dimethylamino-methylidene]-2-oxo-
[8-(3.5-Bis-tri uororre 7, 8-t'etrahydro- qui nazolin-2-yll-[3-

f I uor o-caclpexametariydeyiand (:@zmg, 0 2_2 Vlh%b)r%ld;N-]Bﬂmtmyﬂzhé“ mict yélmmiﬁadtﬂnﬁl)was

et hy! e R Akl £ Ty LR SR R R = 7

et hy!l -de§ribed & ctamyld 4w)e0wa1neglaaal 1en@116wmoula@$ the( 16%).gs 1P gvemmisﬂ usi ng
in anal%%ous manner the procedure described in exanple 45b). tained as a

pal K yé(MaH) domp d 62182 ﬁg 66% . MS ISP (mle): 536.0 [(M:H)+] . np 200- 202
O0C. Exanpl e 62

[9- (2, 5-Dichl oro-phenyl )-6,7,8,9-te L ]i}&ro-Sl—l-cycloheptapyrirridi n-2-yl]-[3
- met hoxyethy( 6,6- dmylhnydhoky’ﬂzqaaﬁéthbxyth)(4phaihy1-imﬂﬁ'mlel gl)-phenylamino]-5,6,7,8
2-(2,5-D chl oro-ph ) - cycl ohept anol 1.6 N Butyllithium hexane soI ution
(12.5 r?EtralZX}irﬁrﬂﬂWaWi@ errgoxylatezs oc over 15 nMnto a

°<
O N N
;; b

15  a) Methyl 9-[1-dimethylamino-methylidene]-8-0x0-1,4-dioxa-spiro[4.5]decane-7-carboxylate

Methyl 8-o0x0-1,4-dioxa-spiro[4.5]decane-7-carboxylate (64 mg, 0.3 mmol) was reacted with
tert.-butoxy-bis-(dimethylamino)-methane using in analogous manner the procedure described in
example 45a) to give crude title compound (80 mg) as a red oil which was used directly in the
next step. MS ISP (m/e): 270.3 [(M+H)].

20
b) Methyl 6,6-ethylendioxy-2-[3-methoxy-4-(4-methyl-imidazol-1-yl)-phenylamino]-5.6,7.8

tetrahydro-quinazoline-8-carboxylate

The title compound was prepared from methyl 9-[ 1-dimethylamino-methylidene]-8-oxo-1,4-
dioxa-spiro[4.5]decane-7-carboxylic acid methyl ester (80 mg, 0.3 mmol) and N-[3-methoxy-4-

25  (4-methyl-imidazol-1-yl)-phenyl]-guanidine dinitrate (83 mg, 0.22 mmol) using in analogous
manner the procedure described in example 45b). Obtained as a pale-yellow solid (37 mg, 27%).
MS ISP (m/e): 452.1 [(M+H)']. mp 180-182 °C.



solution of 2-brono-I, 4-dichloro-benzene (4.52 g, 20 mmol) in diethyl ether
(50 m.). After stirring for 5 mn, 8-oxa-bicyclo[5.1.0]octane (2.25 g, 20
nmol ) waswededs87rid subsequently, boron trifluoride et RETAPRAI®3IA m, 20
mmol ) was added dropwi se over 0.5 h to the reaction mxture. Stirring was
continued for 0.5 h at -75 OC. The tenpérature was then raised to -30 0C
and saturated aqueous ammoni um chl ori de sol uti on was added. After being
stirred for 5 min, the mxture was E}kdmpl%(56vvith wat er. The organic |ayer
was separat ed, mash d with water ried over sodiumsulfate. Solvents

were r émwomwﬁ%m%ﬂue@@@w é%hpbelaﬂh(srmﬂ}ymlrﬁnﬁb%% etsalyipt i ed by
col um QQ%Z Pﬁt€n silica gel using heptane/0-20% ethyl acetate as
0 give t [

el uent e conmpound (3.55 g, 68% as a pale-yellowoil. M5 E
(me): 258. 1 [(M+] . b) 2-(2,5-Dichloro-p I) cycl ohept anone To a
solution of 2-(2,5-dichloro- phenyl) cycl ohe (0.6 g, 2.32 mol) in

di chl oronet hane (40 nlL) was added Dess- rﬁln erjodane (1.22 g, 2.78

mol ). The m xture was stirred at fors A m xture of 10% ag sodi um
bi carbonate solution (10 ni) and\ thlosulfate solution (10 m)
was added, and stirring was corkidued for 5 mn. The organic |ayer was

separated and dried over sodium/sul fate. Sol vents were reaned under
reduced pressure and the remaining oil was purified by colu

chr onatldgrtilsrpmpaurd waspregerd fonn [héﬁn@hﬁéml@dm@f@vh@qneh@emth@l as el uent to

et 5 I I | SP
Ot o) MoebbycR RRIRAMAE L o 0Bmcifly akPRO- ARG ARBBEUA AR 5OV
[ 1( gi 5 Dbmﬁ?gﬁeﬂ@dﬂg@tﬁﬁ)ﬂdtd elm:@j n;g;)(b?o @ﬂnﬁmﬂ)a?g;gein analo g06uls rnannlel)r the procedure | ]
2 c oro en ohept anon ) nmo S reacted wt
Cor e Hatesibgdin Sngy WD PEHEAG s Ralrieda v et imeaAbnous LR HRE A e
roced oexanpl e 45a) togive crude title conpound (197 as
2 red ggﬁ+ﬂ§aﬁ&%ﬁgaéggu§ednglrectli |ngthe next step. MS FEP (nfg) 322)0

[ ( MiH) +] Example 57

e e R DA LR e 2011

tetrahydro-quinazolin-2-yl]-amine

FF

F
F N._N
O
N;;\l N~

The title compound was prepared from crude 6-[ 1-dimethylamino-methylidene]-2-(3-

15 trifluoromethyl-phenyl)-cyclohexanone (172 mg, 0.5 mmol) and N-[3-fluoro-4-(4-methyl-
imidazol-1-yl)-phenyl]-guanidine dinitrate (134 mg, 0.37 mmol) using in analogous manner the
procedure described in example 45b). Obtained as a pale-yellow solid (106 mg, 61%). MS ISP
(m/e): 468.3 [(M+H)']. mp 207-209 °C.

Example 58

20 Methyl 2-[3-methoxy-4-(4-methyl-imidazol-1-yl)-phenylamino]-7,8-dihydro-SH-pyrano[4,3-

d]pyrimidine-8-carboxylate
O4©O

O N._N
PR
N N~ O



The title conmpound was prepared from crude et hyl

2- (2, 5-dichl oro-phenyl)-7-]1-di nmet hyl am nonet hyl i dene] - cycl ohept anone (197
ng, ca. OVeRwMasI)27and N-[ 3- met hoxy- 4- (4- met hyl i m dazol PCT/EP2009/050036

| -yl)-phenyl]-guanidine dinitrate (169 ng, 0.45 mol) using in anal ogous
manner the procedure described in exanple 45b). (btained as a pal e-yel | ow
solid (163 ngy, 73%9. MS ISP (me): 494.0 [(MrH) +] . np 218-220 0C. Exanple
63 Et hywl) Methyl 5-[1- dlrnethvlammo methylidene]- 4 oxo-tetrahvdro pyran-3-carboxylate

2- [ 3-net hoxy-4- (4-net hyl -i m dazol -1 -y henyl am no] - 6, 7- di hydr o- 5Hcycl open
t apyri Aethplet-oxo- geér,abygwfpéffe@ %l-}:arﬂgt)Wpteé /! rng, 0.47 mmol) was reacted with tert.-butoxy-

- di ety b aon AR hbdenel s ﬁ&ﬂaﬁﬁg&ﬁﬁ%ﬁ{eﬁﬂ%ﬁﬁ&ﬁa&’e‘ RGN brqruple

2- 0X0- cycl opent anec oxylicate (48 was reacte

tert. - Bdtpboyzitd @udc( dileredrhyduadi(h@l) maeshared oilsiingh vas astal digoug imthamext stdpe

proc d le 45a) to give crude title conmpound (70 ng) as
Mgﬂgﬁ% 1% @W?ﬁﬁﬁpused directly in the next step. M5 ISP (nfe):

212 1 [(MH)+] . b) Ethyl 2-[3-nmethoxy-4-(4-nethyl- imdazol -

1-yl)- phenylanlno] 6 7 d|hydro 5Fbyc|opentapyr|n1d|ne- 7-car boxyl ate The

title dodivheth Samcthpryd gthy j& 1 et aphienylamino]-7,8-dihydro-SH-pyrano[4.3-

3-[1-di th 1 am no- tq Ildene] 2- oxocycl opent anecar boxylate (70 ng, 0.3

mol ) 112) £(4-methyl - imdazol- 1-yl)- phenyl] -guanidine

dini tratg t{tﬁ%oﬁﬂou&i wds PRPArkd %hﬂﬁuﬂé’ln@ﬂ@l 99 0145 EBPIA/Yind-HetHRT 06 RIUL Eo-

described in exanple 45%%P ot ai ned as pal e-yellow solid (5 ng, 69 .
| SPLQ nﬁ@tyahyé,%pﬂalg émaph)oxylate ¥ msH- 4§5rsm@t) angNrhymstteay-4-(4-methyl-imidazol-1-

E) iag/:egg,ﬁ%}?ﬁyﬁ ')Ag}lg;ﬁé!?‘%,d%ﬁ_ {I‘thfﬁ ALrngf (()) gqm&g{}%’ 11% 1112:£n§1 %g%uyﬁltdm{ér the[ ﬂmge(ﬁl]re

5 (I, 4-deswibad $péxadipde SSMEGbﬁmeH)as 3paktylow]dil @, Mg OZ%)jIM&IﬂRB(rﬁ(e)NSQB dre of
, 4- dloxa ﬁ§|r0[4 5] decane- 6-carboxylic acid (3.72 g, 20 mml),
N5Nd| c

Example 59
15 Ethyl 2-[3-fluoro-4-(4-methyl-imidazol-1-yl)-phenylamino]-5,6,7,8-tetrahydro-quinazoline-

OO\/
F N.__N
1305
N;;\l N~

The title compound was prepared from crude ethyl 3-[ 1-dimethylamino-methylidene]-2-oxo-

8-carboxylate

cyclohexanecarboxylate (165 mg, 0.5 mmol) and N-[3-fluoro-4-(4-methyl-imidazol-1-yl)-

20 phenyl]-guanidine dinitrate (134 mg, 0.37 mmol) using in analogous manner the procedure
described in example 45b). Obtained as an off-white solid (27 mg, 18%). MS ISP (m/e): 396.4
[(M+H)"]. mp 142-145 °C.

Example 60
[3-Fluoro-4-(4-methyl-imidazol-1-yl)-phenyl]-[8-(4-fluoro-phenyl)-5,6,7,8-tetrahydro-

25 quinazolin-2-yl]-amine



carbodiimd (2.06 g, 22 mvol ) and 1-hydroxy-benzotriazo le (3.03 g, 22
nmmol ) in tetrahydrofuran (40 nL) was stirred at 0 OC for 3.5 h.

N- Hydr oxyweacgeesasiiine (1.48 g, 20 mmol) was added to t h@CHEPRUOOSWHE
stirring was continued at 20 OC for 18 h. The reaction m xture was cool ed
to 0 OC and insoluble material was rerndb8ed by filtration. The filtrate was
evapor at ed under reduced pressure. Toluene (250 nL) was added to the

remai ning oil and the m xture was heated at reflux for 5 h, water being
removed using a Dean-Stark trap. The sol uti opwas cool ed, solvents were
evapor at ed under reduced pressure, and the rlesildual material was purified
by columm chromat ography on silica gel (100 g) using heptane/ 20-80% et hyl

acetate as eluent to give the tit o .70 g, 60 % . otained as
light-yellowoil. MS ISP (me): 2 [ (B b)
2-(3-Methyl -[1. 2. 4] oxadi azol - 5| -cyclohexanone A m xture of

5-(1, 4-di oxa-spiro[4.5]dec-6-yl Yy-3-nethyl-[I, 2, 4] oxadi azole (0.67 g, 3.0

mol ), tetrahydrofuran (70 nL), and 3 N hydrochlqric acid (35 nL) was
stirred Iattitbtmomﬁoﬁmt wasSptiepartth&om wtide @[Mgn@bﬂhmmoamdthekdmwe(é -fhiorégr et hyl|

b1 car bORSTD SHIRNBRP SR P Enct D e OB A VB o I ey BB -

evapor ghegk1pakahdihe duaede Prasasoes7 hhpl Jru%ﬁ@l 1ﬁlaﬁglog@dsn Hant@s theg@eghl | i zed
fromheptane to give the title conpoun 2099 as an off-white

sol i 4. deestibspin erample 450, @bfaiom 4y a]pale 9P scﬂm(lzé 83 §). MS ISP (m/e): 418.3

2-11- npt byl i dene] -6-(3-nmethyl -1, 2, 4] oxadi azol - 5-yl ) - cycl ohex
anone iﬂ?%B%éHHQPB ?sg,ﬁ]oxadiazoI-5-yI)-cycIohexanone (90 nmg, 0.5 nmmol)
was reacted with tertbutoxy- bis- (dEﬂﬁhﬁ&kﬂnino) nmet hane usi ng in anal ogous
manner the procedure described in exanple 45a) give crude title conpound

(123 md$-(3S-Bistteflugremethybphemd)-36deb- Eﬂt'f@cyflrgfqua@ﬂbnﬂ@su [ flapro-4a64 sp
m
53 E/Lt r%%ﬁyl]“ﬁ%‘wlhwp%“ﬂ&zéﬂ“}? -yl )-phenyl | -[8-(3-nethyl -[ 1. 2. 41loxadi azol

-5-yl)-5.6.7.8- tetrahydro-quinazolin-2¢ylf-amFoer
F F

F N._N
Sas
N;;\l Nz

a) 2-(3.5-Bis-trifluoromethyl-phenyl)-6-[ 1 -dimethylamino-methylidene]-cyclohexanone

10

2-(3,5-Bis-trifluoromethyl-phenyl)-cyclohexanone (155, 0.5 mmol) was reacted with tert.-
butoxy-bis-(dimethylamino)-methane using in analogous manner the procedure described in
example 45a) to give crude title compound (184 mg) as a red oil which was used directly in the

15 next step. MS ISP (m/e): 366.1 [(M+H)].

b) [8-(3.5-Bis-trifluoromethyl-phenyl)-5.6,7.8-tetrahydro-quinazolin-2-yl1]-[ 3-fluoro-4-(4-

methyl-imidazol-1-yl)-phenyl]-amine

The title compound was prepared from crude 2-(3,5-bis-trifluoromethyl-phenyl)-6-[1-

20 dimethylamino-methylidene]-cyclohexanone (184 mg, 0.5 mmol) and N-[3-methoxy-4-(4-
methyl-imidazol-1-yl)-phenyl]-guanidine dinitrate (134 mg, 0.37 mmol) using in analogous
manner the procedure described in example 45b). Obtained as a pale-yellow solid (132 mg,

66%). MS ISP (m/e): 536.0 [(M+H)']. mp 200-202 °C.



The title conmpound was prepared from crude

2-[ | -di met hyl am no- net hyl i dene] - 6- ( 3- net hyl -

[1,2,4] 00260918787 y| ) - cycl ohexanone (123 ny, 0.5 nmol ) PEEAEP2009/050036

N- [ 3- met hoxy- 4- (4-net hyl i mi dazol - |-yl)-phenyl]-guanidine dinitrate (185
mg, 0.5 nmmol) using in anal ogous nanneb9t he procedure described in exanple
45b). (Obtained as a pale-yellow solid (96 ng, 62%. MS ISP (me): 418.3

[ (M+H) +] . np 212- 214 0C. Exanpl e GBxdvkpleyo2

2- [ 3- Met hoxy- 4- et hyl -im dazol -1 -yl) - phenyl am ng] - 9-tetrahydro-5Hc
ycl ohed?é%#rlmh w@hegylbér%%tﬁta@my gﬂrﬁwp gltﬁpyrlmldm vii13-methoxy 4 d:
1-dinme t{h Xx0- cycl ohept anecar boxyl at e Met hyl

2- 0X0- Eg%hgﬂgﬁ@gﬁgéby% n? g ng, 0.30 nnDI) was reacted with

tert.-butoxy-bis- (dlnethylanlno) et hane X

procedure described in exanple 45a) to gi

a yellow oil which was used directly in th ‘

[(MH) +] . b) thhyl 2- [ 3- Met hoxyy 4- (4-NTEINY

1-yl Vphenyl ani no] - 6, 7, 8, 9-t et r ahyd SHCYiC

The title conpound mas pr epar eg~roRFCr utdeAAx

3-[ I -di met hyl am no- net hyl i dend).-2- oxocycl ohept anecar boxyl ate (85 ng, 0.38

mol ) and N-[ 3- net hoxy- 4- (4- met/hyl -i mi dazol -1-yl)- phenyl]-guani di ne

dinitrate (83 ng, 0.22 mmol) using in anal ogous manner the procedure

((Jlﬁ;swi hed-(23- Eicﬁlmé-@hé&ﬁzb))cvc@ﬁe@iaﬁ@ld as a pale-yellowoil (7 ng, 8%. MS ISP
e): 408.

2- (4- MBI Butwﬁlaalz@rhemq 9011510@41 %ﬁéﬁIyIZOJHBm@ wastaddeditfyde oC P8Rz bt MIBPA - 2- v

am no)

[ 3- et hg@;ﬁ@ﬁlo?g b%ﬁﬁ;???@nh gbz g%nzene 4552 20 rimjno? n d]hethr?ll cther (50 mL)7 After

t et r ahydrringfon 2 atihj Sard-b2yglb|)>- hﬁ]oraemé 21)@5 g;ﬁo DmbY) mmﬁd)iedl rand |sulb‘s|eqmamtlgl hane

(4-8 ) s added wnder T L agh 2L 1 00 LETRE AL S PRLANL A PLSTe (528

10 mixture. Stirring was continued for 0.5 h at -75 °C. The temperature was then raised to -30 °C

ng i n anal ogous manner the

g title conpound (85 ny) as
step. MS ISP (me): 226.3

{ m dazol -

t apyri m di ne- 9-carboxyl ate

and saturated aqueous ammonium chloride solution was added. After being stirred for 5 min, the
mixture was diluted with water. The organic layer was separated, washed with water, and dried
over sodium sulfate. Solvents were removed under reduced pressure and the remaining oil was
purified by column chromatography on silica gel using heptane/0-20% ethyl acetate as eluent to

15 give the title compound (3.55 g, 68%) as a pale-yellow oil. MS EI (m/e): 258.1 [(M) ].

b) 2-(2,5-Dichloro-phenyl)-cycloheptanone

To a solution of 2-(2,5-dichloro-phenyl)-cycloheptanol (0.6 g, 2.32 mmol) in dichloromethane

(40 mL) was added Dess-Martin perjodane (1.22 g, 2.78 mmol). The mixture was stirred at 20
20 °C for 1 h. A mixture of 10% aq sodium bicarbonate solution (10 mL) and 10% aq sodium

thiosulfate solution (10 mL) was added, and stirring was continued for 5 min. The organic layer

was separated and dried over sodium sulfate. Solvents were removed under reduced pressure and

the remaining oil was purified by column chromatography on silica gel using heptane/0-20%

cthyl acetate as eluent to give the title compound (0.58 g, ca. 100%) as a pale-yellow oil. MS ISP
25  (m/e): 257.1 [(M+H)'].

¢) 2-(2.5-Dichloro-phenv])-7-[1-dimethylamino-methylidene]-cycloheptanone

2-(2,5-Dichloro-phenyl)-cycloheptanone (157 mg, 0.61 mmol) was reacted with tert.-butoxy-bis-

(dimethylamino)-methane using in analogous manner the procedure described in example 45a) to



refluxed for 2 hours. The sanme anobunt of borontribrom de was added and the
reaction was refluxed for 2 hours, again the sane anount of borontribrom de
was addeaw@nrdowdsgi2feacti on was refluxed for 1 hour, sti PCEEP20I0FHFS
tenperature for 3 days. The reaction was set to pH 7 with aqueous sodi um
hydr oxi de and extracted three tinmes w-7& ethyl acetate. The conbi ned
organic |layers were dried over sodiumsulfate, filtered and the sol vent was
r enove(glwede ﬂit@éimlqdmlﬁd ¢FUmE) asthedrseld diehwas Red dirécely inthesidxt ctap. g‘as

usi ng di chl or onet hane/ net hanol / concentrat ed aqueous amonia (9:1:0.1 v/v/v)
as el udif @)y UM ] t1e conpound (70 ny, 36% as a beige solid. MBS ISP
(me): 403.3 (100) [(MtH)+] . 1H NWR (DMSO- D 6, 300 MHz): d (ppm = 10.06
(s, 2H, 7.64 (s, IH, 7.25 - 7.31 (m 2H, 7.17 (t, IH, 7.00 - 7.1 1 (m
6H), 4.d49{d-Dithloro2phehyl)+h.7.2. G tetréhylifo- 6I°hcvbldheot2m2r3nlﬁm 2-3Hy[3-hetB6xy-41485

(m :

3-[2- -aguin t etrahydr o- benzot hi azol - 2-yl am no) - phenyl ] -
IO- et hy ITh‘é ml&%%buﬁmm&ﬁa@a filonl SHTd QE ﬁﬁ(f?h%&]rH%&%ﬂP@fﬁ @Id%nétﬂ}laéuﬂm

.3 mmol) was ded to a solution of 2-{4-neth dazo
5- (4- pheaﬂwlmnﬂ @/cioheptaneriey(dP 6 nige oz Gt i mmol)- asz {a?rmwd)oxweﬂome@% 4 ng,

0.15 muopl et ha 15 .ulL,..0.18 acetoni.trile

Feact | nidiael PEPTICRAT sbipate givtrd R o Hab s B GRS reGololo Btiainer IS c e
PressuniRocclii® deS&idden WasneB58) Otatdss hipai- @glowUsiitg163 mg, 73%). MS ISP

di chl or onet hane/ met hanol / concent rat ed aqueous ammonia (9:1:0.1 v/v/v) as

el utht (me)yfM- @MY |2 BodHdbifnd (29 ng, 45% as a beige solid. M5 ISP
(me): 459.4 (100) [(MH)+ . 1HNNPE£%? 6, 300 MHz): d (ppm) = 10, 39
(s, IH), 9.31 (s, IH, 7.83 (s, IH 6? 7.34 (d, IH) 7.29 (t,
2H), 7.EthyF2-J3- Bﬂetlﬁdﬁy B)-mebhd4niidiazol-tyl)- ﬁhél&l:(lﬁln@-lﬂﬁ-dﬂlyﬂ%-Sﬂ- IH), 3.59
(dg, IH), 3.50 (dq, IH), 2.64 - 2.82 (m 2H), 2.34 (s, 3H), 2.17 (m |H),
1.90 (rﬁ‘/clpllsntamy%ﬂ‘élﬁf Togarboxylats (¢ 3H) 1 14 (t, 3H). Exanple 68

[ 4- (2- Met hyl - oxazol - 5-yl ) - phenyl ] - (4- phenyl &4, (5) 6, 7- t et r ahydr o- benzot hi azol
-2-yl)-am ne _—

O N._N
O
N;;\j N~

15  a) Ethvl 3-[1-dimethylamino-methylidene]-2-oxo-cyclopentanecarboxylate

Ethyl 2-oxo-cyclopentanecarboxylicate (48 mg, 0.3 mmol) was reacted with tert.-butoxy-bis-
(dimethylamino)-methane using in analogous manner the procedure described in example 45a) to
give crude title compound (70 mg) as a pale-yellow oil which was used directly in the next step.
MS ISP (m/e): 212.1 [(M+H)].

20
b) Ethyl 2-[3-methoxy-4-(4-methyl-imidazol-1-yl)-phenylamino]-6,7-dihydro-5H-

cvclopentapyrimidine-7-carboxylate

The title compound was prepared from crude ethyl 3-[ 1-dimethylamino-methylidene]-2-oxo-
cyclopentanecarboxylate (70 mg, 0.3 mmol) and N-[3-methoxy-4-(4-methyl-imidazol-1-yl)-

25 phenyl]-guanidine dinitrate (83 mg, 0.22 mmol) using in analogous manner the procedure
described in example 45b). Obtained as a pale-yellow solid (5 mg, 6%). MS ISP (m/e): 394.3
[(M+H)"]. mp 150-153 °C.

Example 64
[3-Methoxy-4-(4-methyl-imidazol-1-yl)-phenyl]-[8-(3-methyl-[ 1,2,4] oxadiazol-5-yI)-5,6,7,8-

30 tetrahydro-quinazolin-2-yl]-amine



a) [4-(2-Methyl-oxazo 1-5 -yl )-phenyl] -thiourea To a solution of

4- ( 2- met hyl - oxazol - 5-yl ) phenyl am ne (470 ng, 2.7 mmol, CAS 89260-50-4) in

t et r ahydrgO2pep87126 nl) was added drop w se under benzoPCTIEP2a08i0dWY@nat e
(402 uL, 2.8 mmol ). The reaction was stirred at roomtenperature for 3
hours. The sol vent was renoved under r-éttuced pressure. The residue was

di ssolved in nethanol (7 nL) and a solution of potassium carbonate ( 1119
ng, 8.1 mmol) in water (3.6 nL) was added. grplld precipitated and the
reaction was stirred over night at roomtenperature. The sol vent was
renoved under reduced pressure. The resi due W&s®di ssol ved in methanol (20
m.), tetrahydrofurane (10 nlL) anq) aoNeouﬁ sodi um hydr oxi de solution (8.1
m.). The reaction was stirred ove;‘E t\ tenperature, diluted with
wat er and extracted three tInESrNM [ hl ori de. The conbi ned
organic layers were dried overNso |un1sulfate filtered and the sol vent was
renoved under reduced pressure>‘%ﬂe resi due was suspended in water and
extracted three tines with nethylene chloride. The conbi ned organic | ayers
wer e was hgd. awbiolaBpireld,s5]dec-@ gl rerethyblli. Aeatdkadle, filtered and the sol vent

d d d d i fi il |
Dot g RGBT Tt B aBroldo Rer PRt e R e aBmoDs 8-S viv) e o°
el uent 1 gt WS VS
| SP (m{driéj?ydbl Leks Cm%é%hﬁ& G oONR IEBD?Odé%Z gr,?z%é%ﬁozb }\ﬂ%osbg Q(ppnr)@lbll 9.79
(s, 3 Hyetrahyd®figrdn (40—1)1L) WaS Stﬂ(f@ﬂ atZH)C fOT 34511 (-Hyttdxy-azctamidise (BH) g, 4) mmol)

L4 (2 iR SRR . T g ReAg Lo

(100 mMgooRd 4300 !ahd 3 lubtd@idEa Brastidsidytd By tiltaliex anen@trhtelvtd ovlporltedd> nmol )
in ethanaol (5 nL) was heated to reflux over night. The solvent was renoved

under radeceduqsd @seserre. BelencH@S0 el avne apded itheiresiringng pY angydhie mixture was

usi ng e%%h% ,% Gl Oorr% fﬂ?vi/a%ir%eﬁ%t 8%?0‘;%&%9 BE%S/@SE‘?E It}%' ls%ﬁrﬂ%n%a\é 8‘1%%

el uent € conpoun ow

(M8): 5387811‘[3 vx(ei@@@/&)ofa(téﬂhhﬁdtﬂ reduddd N&Ke%ﬂ)h@r@;duaﬁﬁhamb wasjpl(rﬁ“wd)by— 10. 18
(s, IH, 7.49 (m 4H, 6 7.1 1 - (m. 6 H), 4.(m

column chromatography on silica gel (100 g) usmg heptane/20 80% cthyl acetate as cluent to

give the title compound (2.70 g, 60 %). Obtained as light-yellow oil. MS ISP (m/e): 225.1

[(M+H)T].

15 Db) 2-(3-Methyl-[1,2.4]oxadiazol-5-yl)-cyclohexanone
A mixture of 5-(1,4-dioxa-spiro[4.5]dec-6-yl)-3-methyl-[1,2,4]oxadiazole (0.67 g, 3.0 mmol),
tetrahydrofuran (70 mL), and 3 N hydrochloric acid (35 mL) was stirred at 60 °C for 13 h. The

mixture was cooled and extracted with ethyl acetate. The organic layer was successively washed
with saturated sodium bicarbonate solution and with brine, dried over sodium sulfate, and

20 evaporated under reduced pressure. The remaining solid was recrystallized from heptane to give
the title compound (0.11 g, 20%) as an off-white solid. MS ISP (m/¢): 181.1 [(M+H)]. mp 74-
76 °C.

¢) 2-[1-Dimethylamino-methylidene]-6-(3-methyl-[1.2.4]Joxadiazol-5-yl)-cyclohexanone

25  2-(3-Methyl-[1,2,4Joxadiazol-5-yl)-cyclohexanone (90 mg, 0.5 mmol) was reacted with tert.-
butoxy-bis-(dimethylamino)-methane using in analogous manner the procedure described in

example 45a) to give crude title compound (123 mg) as a red oil which was used directly in the

next step. MS ISP (m/e): 236.1 [(M+H)"].



, 2.70 (m 2H), 2.43 (s, 3H), 2.14 (m IH), 1.70 - 1.93 (m 3H). Exanple

- Met hoX}y 020900827 hyl - i m dazol -1 -yl ) -phenyl ] -[ 8- (3, 4, 5PCTIEPRUWSNOPheny| ) -5
, 7, 8- tetrahydro-quinazolin-2-yl]-amne a)

- (3A5-Tri fl uoro- phenyl)-cycl ohexanol -T& a sol ution of

| -brono-3,4,5-trifl uorobenzene (480 ng, 2.2 mmol) in diethyl ether (4.5 nl)
was addig @3- w-4e4-alethyl-iiidapsler-yNipheod B (8- (B4trgthyl-[ T.DAluRafiado 165-M)i506. M8xane,
1.31 m, 2.1 mmul) keeplng the tenperature below -69C. After 5 m nutes

cycl ohd d 19 mmol) was added dropw se keeping the

t enper r X { 1.0

TP SRSl FACHAPAl NER OGO Lk OBAELBEISRIE| 288 L. ©,

i nut e41at4]ex8@zahd-yt)henlohoxand@e (i23uhgd. ﬁhnmodbmdtﬁ@emﬂhw -(Gatethydt ed

aque us hIo i de .sol tLon adde the reacti on was extracted
o Ly Mmeatnsranidne dinsfte AE SedEnrEniihyure nar LB Ram Rt

brl ne, p%deaére%%lb%e% &m@l& tl%)eOb{a'lﬂeH%rs%%aféoﬁtllbklﬁsofii@'(g@ﬁig ¥es) nageyed

under reduced pressure. The residue was purified on silica gel using

hept andmé)hy18. 2@ ee]. (M 313/214 °Gs el uent to yield the title compound (221

ng, 43% as an offwhite solid. 1 NﬁﬁszQOég 300 MHz): d (ppm = 6.83 -

6.91 (m 2H), 3.57 (m IH, 2. 37 ( 10 (m IH, 1.75 - 1 86 (m

3H, 1. M@tl?fl i[métﬁbxy‘ihﬂm hdth¥t-{ndid4z81= 1LY N fPheAYIANARG DG, B; CiettadlydraBAne To a

sol ution 2-(3,4,5-trifluoro-phenyl)-cycl ohexanol (215 ng, 0.93 mmol)

di skbl \ﬂ&dOhwtﬂfEYﬁml@né-%'PﬂrbﬁKﬂé €15 nL) was added under nltrogen

Dess-Martin reagent (475 ng, 1.1 mmol, 15 wei gt -percent in nethyl ene

chloride). The reaction was stirred at r oob=fenperature over night. The

sanme anmount of Des-Martin reagenb was qﬁwmg d the reaction was stirred at

roont enperature over night. The” Jred onto a saturated sodi um

bi carbonat e sol ution. The orgaéé& ed with 10% aqueous sodi um

| H)
69
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, 6
2

thi osul fate solution and brin#&, dried over sodlun1sulfate filtered and the
sol vent was rempved under redug@d pressure. The residue

a) Methyl 3-[1-dimethylamino-methylidene]-2-0xo-cycloheptanecarboxylate

Methyl 2-oxo0-cycloheptanecarboxylate (51 mg, 0.30 mmol) was reacted with tert.-butoxy-bis-
(dimethylamino)-methane using in analogous manner the procedure described in example 45a) to
15 give crude title compound (85 mg) as a yellow oil which was used directly in the next step. MS

ISP (m/e): 226.3 [(M+H) ].

b) Methyl 2-[3-Methoxv-4-(4-methyl-imidazol-1-yl)-phenylamino]-6.7.8.9-tetrahydro-5H-

cvcloheptapyrimidine-9-carboxylate

20 The title compound was prepared from crude methyl 3-[ 1-dimethylamino-methylidene]-2-oxo-
cycloheptanecarboxylate (85 mg, 0.38 mmol) and N-[3-methoxy-4-(4-methyl-imidazol-1-yl)-
phenyl]-guanidine dinitrate (83 mg, 0.22 mmol) using in analogous manner the procedure
described in example 45b). Obtained as a pale-yellow oil (7 mg, 8%). MS ISP (m/e): 408.5
[(M+H)']

25 Example 66
2-(4-Methyl-imidazol-1-yl)-5-(4-phenyl-4,5,6,7-tetrahydro-benzothiazol-2-ylamino)-phenol



was stirred wth heptane/ethyl acetate (7:3 v/v) and the solid was filtered
off to yield the title conpound (202 ng, 95% as a yellow solid. 1H NWR
(CDA 3, 3WO2m08712@ (ppnm) = 7.10 - 7.20 (m 2H), 3.84 (@GT/EPR)09/020038 - 2. 33
(m 2H), 1.65 - 2.12 (m 6H). c)

2-[1-Di met hyl ani no-net h- (2) -yl i dene] - 6783, 4, 5-tri f | uor o- phenyl ) - cycl ohexano
ne 2-(3,4,5-Trifluoro-phenyl)-cycl ohexanone (100 ng, 0.44 mmol) was reacted
with tert.-butoxybis-( dinmethylam no)-nethane gsktng i n anal ogous nmanner the
procedure described in exanple 45a) to,give c title conpound (123 np)

as a brown oil which was used ”HOregtl yNLn step. M5 ISP (nfe):

284.2 (100) [(MH)4] . d) t@y

r3-|\/Ethoxy-4-(4-nethyI-imdgﬁrﬁ;} - -phé 8-(3.4.5-trifluoro-phenyl)-5
| -

.6.7.8- tetrahydro-qui nazol e”'title conpound was prepared
fromcrude 2-[I-dinmethyl am ng-neth-(2)-ylidene]-6-(3,4,5-
trifluoro-phenyl)-cycl ohexanone (120 ng, 0.42 mmol) and

N- [ 3- metowsiphsoh-oT§ 8 -mydthd x4k ez alethryl yihjdapdienyl) Jphgd P dp ey tidj3i6,7-at e (131
ng, 0.35 mmmol)_ using in anal ogous manner the procedure described in

I
45D) . wfﬁwﬁ@ébeagot&m;@l%wa%lpﬁ $0sne.Ry*8 sagl) ngkehlagpeihapett.8 mbg was e&%é)np ©
VEH) + . 1), = ; T i )
g ager ot b By g Hp i ronftgd BEShLZ0 33 md pad Wlereffd S,
(s, BHyrefliked 3o howdh)) TheZathd af®unBéf)hordnt7bromide 28s §died 4hil thefxaatiphevas0 _
Cavel TG B prebih S e St B bepnlitratide wad alBE R e rlid bRy -1
1- di methyl @A1H0T BEENstlFd-af koI Relpera tleabeX anpNeherdablidir Bk 6t Gy Sl ghganone

(93 ng, 0.60 mol) was reacted with tert.-butoxy-bis- ' '
( di met hygheovis sodiumstydemedu@idrytiactcd Hatogoas with ethyt agdtae prhsgedbineddegamd bed

1IR3 A IS Y R 0 Bk i sy
10 pressure. The residue was purified on silica gel using dichloromethane/methanol/concentrated
aqueous ammonia (9:1:0.1 v/v/v) as eluent to yield the title compound (70 mg, 36%) as a beige
solid. MS ISP (m/e): 403.3 (100) [(M+H)"]. '"H NMR (DMSO-Ds, 300 MHz): § (ppm) = 10.06
(s, 2H), 7.64 (s, 1H), 7.25 - 7.31 (m, 2H), 7.17 (t, 1H), 7.00 — 7.11 (m, 6H), 4.04 (m, 1H), 2.71
(m, 2H), 2.19 (m, 1H), 2.13 (s, 3H), 1.66 — 1.85 (m, 3H).
15
Example 67
3-[2-Ethoxy-4-(4-phenyl-4,5,6,7-tetrahydro-benzothiazol-2-ylamino)-phenyl|-1-ethyl-5-

methyl-3H-imidazol-1-ium iodide

el
~ S
/F_T;’F 4"}

I
20 Potassium carbonate (41.5 mg, 0.3 mmol) was added to a solution of 2-(4-methyl-imidazol-1-yl)-
5-(4-phenyl-4,5,6,7-tetrahydro-benzothiazol-2-ylamino)-phenol (60.4 mg, 0.15 mmol),
iodoethane (15 uL, 0.18 mmol) in acetonitrile (1.5 mL). The reaction was refluxed over night
and the solvent was removed under reduced pressure. The residue was purified on silica gel

using dichloromethane/methanol/concentrated aqueous ammonia (9:1:0.1 v/v/v) as eluent to

25 yield the title compound (29 mg, 45%) as a beige solid. MS ISP (m/e): 459.4 (100) [(M+H)']. 'H



b)

(8-tert-Butyl-5,6,7.8-tetrahydro-qui nazolin-2-yl)-[3-nmethoxy-4-(4-nmethyl-im
i dazol - | -WD)2009518212j1 ] -am ne The title conpound was prepa&T&R2409003¢ ude
2-tert-butyl-6-[1-di nmethyl am no-nmeth-(E)- ylidene]-cycl ohexanone (100 ng,
0.48 mml) and N-[ 3-net hoxy- 4- (4- et hyl’44 m dazol -1 -yl)- phenyl] - guani di ne
dinitrate ( 111 ng, 0.30 mmol) using in anal ogous manner the procedure
descri bedRi (DMS©IP, 804 5D z): 0,38 (& 178 9.9W(sS OHi),d7. & nlg T, 1 I SP
(me): 392. 3 100 (Ll) H)7 %%)rfl (E)I\/SggD 6W(300D 5@ ) ng& Hﬁ

(s | HY, 343(d22 157 A #)2H)7 748 «521 () 3H)7 683 (QslH)LFH)IS(q,%@ @&9 (mHﬁ)H 735199 (d

(m ZH)(8 53, 8 bb(dci ﬁi}ﬂzgﬁgio 2%%)(“} éﬁ’ﬁ%é ?ﬁ) (qu &‘wé?a? 1 58 (211776 dn, 91

(8- Q/clchi)gxyg(@gﬁ)ﬁ Bt (te3Hahydr o- qui nazol i n-2-yl) - [ 3- rret hoxy 4-(4-nethyl-im
i da zoI-I-yI) phenyl] -am ne a)
3 [ 12 Di met hyl ami no- net h- (E) -yl i denefX3Rd8ohexyl - 2- one

tort .- Be by i so A RARp B KSR AT e AR SN2 hraming,

procedure described in exanple 45a) to give Cryg t|tIe conpound (116 ng)
as a brown solid which was used directl |n thxt step. MS ISP (nfe):
vl )-[3-net hoxy-4-(4-nmethyl-im

236.2 (100) [(MH)+] . b) Y

(8- Cycl ohexyl -5,6.7.8-tetrahy zolyi n

i dazol -1 -yl)- phenyl] -amneNTh t|tIe co pound was prepared from crude

3-[ I -di et hyl am no- net h- (E) - yridene] - bi cycl ohexyl -2-one (84 ng, 0.36 mmol)
and N-[ 3- et hoxy-4-(4-methyl”-i m dazol -1-yl)-phenyl]- guanidine dinitrate (
111 nyg, ) i \ Ay I manner the procedure described in
exanpl %M%%@% g, als (61 ng, 49%. MS ISP (me): 418.3
( 100) [T(d\élrsd)lutlon off 4%6@%&@055 y&@ﬁeﬂ‘yﬂﬂzﬁme (l4’(0pmgr)2 irrﬁncﬁ]CAS 89R6N)-508h)2d (s,
3_ 8120 ( §§tr§1|§4511goﬁg_agq(6_ m@) B8s ec}flefigimp WiSE ng%rshenw 1lsoil_nqczyapate I29102 ZL 0238 gn?nol)l .

The reaction was stirred at room temperature for 3 hours. The solvent was removed under

reduced pressure. The residue was dissolved in methanol (7 mL) and a solution of potassium
carbonate (1119 mg, 8.1 mmol) in water (3.6 mL) was added. A solid precipitated and the
reaction was stirred over night at room temperature. The solvent was removed under reduced

15 pressure. The residue was dissolved in methanol (20 mL), tetrahydrofurane (10 mL) and 1M
aqueous sodium hydroxide solution (8.1 mL). The reaction was stirred over night at room
temperature, diluted with water and extracted three times with methylene chloride. The
combined organic layers were dried over sodium sulfate, filtered and the solvent was removed
under reduced pressure. The residue was suspended in water and extracted three times with

20 methylene chloride. The combined organic layers were washed with brine, dried over sodium
sulfate, filtered and the solvent was removed under reduced pressure. The residue was purified
on silica gel using methylene chloride and methylene chloride/methanol (19:1 v/v) as eluent to
yield the title compound (105 mg, 17%) as a light brown solid. MS ISP (m/e): 234.2 (100)
[(M+H)]. '"H NMR (DMSO-Ds, 300 MHz): & (ppm) = 9.79 (s, 1H), 7.59 (d, 1H), 7.52 (d, 2H),

25 7.45 (s, 1H), 2.47 (s, 3H).

b) [4-(2-Methyl-oxazol-5-y1)-phenyl]-(4-phenyl-4,5.6,7-tetrahydro-benzothiazol-2-yl)-amine

A solution of [4-(2-methyl-oxazol-5-yl)-phenyl]-thiourea (100 mg, 0.43mmol) and 2-bromo-6-
phenyl-cyclohexanone (114 mg, 0.45 mmol) in ethanol (5 mL) was heated to reflux over night.

30 The solvent was removed under reduced pressure and the residue purified on silica gel using



1.94 (m 3H), 1.52 - 1.70 (m,5H), 1.02 - 1.35 (m 7H). Exanple 72

[ 8- (3-Chl oro-benzenesul fonyl)-5,6, 7, 8-tetrahydro-qui nazolin-2-yl]-[3-nethox
y-4- (4- meviepewisariol - |-yl )-phenyl]-am ne a) PCT/EP2009/050036

2- (3-Chl oro-benzenesul fonyl ) -6-[

1- di et hyl am no- net h- (E) -yl i denel - cycl-éhrexanone

2- (3-Chl or o- benzenesul fonyl ) - cycl ohexanone (98 ng, 0.36 ml, obtained by
oxi dat ingAh@énd &ﬁor@dﬂdnﬁ&ﬂahﬂbﬁ@clﬂwidd/ﬁethé@q\@9,(1)474@419163141‘1140) Wéld kheitR eq MCPBA
i n dichloronmethane at room terrper ature) was reacte

tert. - BAEBRYIDI/S-Tgi BV Rl loy)2ue M G%/F}\g”SM @Wﬁ*’b&%ﬂﬂn}anﬁéﬁmﬁhe

proced rk ruele~ titl 1 ng)
as a bgigymﬁgo % d V\gll%ﬂ mﬁl}@ d(‘fl géc%1 y |n(n§ﬁ%6h7e>%;l 7629:5 l%g F%Pd4(

328. 2/ 330, 270 LBO2IBR R 43(M3H)rD. 14 (b]) 1H), 1.70 — 1.93 (m, 3H).

[ 8- (3- Chl or o- benzenesul fonyl)-5,6,7, 8 tetrahydro-qui nazolin-2-yll-[ 3-nmethox
y- 45(4 met hyl i m dazo 1- 1-yl)-phenyl] -amne The title conpound was
prepared from crude 2-(3-chloro- ben%ﬁggﬁfélé)onyl) 6-[ | - di net hyl am nonet h- (
E) -yl i dene] - cycl ohexanone (108 and

N[ 3- nﬂBJertymﬂy-@l«Mméﬂhyl-inﬂd@lmlel-yl)prhphyl-] -Q&meuS]-tryhmtqueﬂyl}iScﬂ,v Bate (111

nmg, 0.30 nmmol|) using an ous manner the procedure described in exanple
45p) . dplrah 8%"%"9’&4 ?'Fd (46 mg, 30%. MS ISP (me): 510.3/512.2
(100/39) [(MtH)+] . 1 NWVR (DVWSO-D 6, 300 MHz):Fd (ppm = 9.59 (s, IH, 8.39
(s, IH), 7.66 - 7.70 (m 3H), 7.58 (d, IHF 7.47 ¢ 7.52 (m 2H), 7.02 -
7.04 (m 2H), 6.96 (d, IH, 4.89 (m IH, 3. S, 3H), 2.51 - 2.65 (m
,2H), 2.16 (s, 3H), 2.00 - 2.16 (m 3H) 1.760m | H). Exarrple 73

{2-[ 3- Met hoxy- 4- (4- rrethyl-lmd oI-I- p,\tpen | am no] -5, 6, 7, 8-t et rahydro-qu

i nazolin-8- yl}-acetic acid e \ﬂ')\
{3-[1-Di net hyl am no- net h- (E) -~~-- -2- |QX9;
ester )/,

10  a) 2-(3.4,5-Trifluoro-phenyl)-cyclohexanol
To a solution of 1-bromo-3,4,5-trifluorobenzene (480 mg, 2.2 mmol) in diethyl ether (4.5 mL)

ohexyl | -acetic acid ethyl

was added drop wise at -76°C under nitrogen butyl lithium (1.6 M in hexane, 1.31 mL, 2.1
mmol) keeping the temperature below -69°C. After 5 minutes cyclohexene oxide (216 uL, 2.1
mmol) was added dropwise keeping the temperature below -73°C and then boron trifluoro

15 ctheroate (268 uL, 1.0 mmol) keeping the temperature below -66°C. The reaction was stirred for
30 minutes at -58°C and then for 30 minutes at room temperature. Saturated aqueous ammonium
chloride solution was added and the reaction was extracted twice with diethyl ether. The
combined organic layers were washed with brine, dried over sodium sulfate, filtered and the
solvent was removed under reduced pressure. The residue was purified on silica gel using

20 heptane/ethyl acetate (7:3 v/v) as eluent to yield the title compound (221 mg, 43%) as an off-
white solid. "H NMR (CDCls, 300 MHz): § (ppm) = 6.83 — 6.91 (m, 2H), 3.57 (m, 1H), 2.37 (m,
1H), 2.10 (m, 1H), 1.75 — 1.86 (m, 3H), 1.26 — 1.56 (m, 5H).

b) 2-(3.4.5-Trifluoro-phenyl)-cyclohexanone

25 To a solution of 2-(3,4,5-trifluoro-phenyl)-cyclohexanol (215 mg, 0.93 mmol) dissolved in
methylene chloride (15 mL) was added under nitrogen Dess-Martin reagent (475 mg, 1.1 mmol,
15 weight-percent in methylene chloride). The reaction was stirred at room temperature over

night. The same amount of Des-Martin reagent was added and the reaction was stirred at room



Et hyl 2-cycl ohexanoneacetate (100 ng, 0.54 mmol) was reacted with
tert.-butoxy-bis- (dinmethylam no)-nmethane using in anal ogous manner the
procedur evea8evispRd@ i n exanpl e 45a) to give crude titl ePCHAPAIWIHS(P3ALLE6 ny)
as a brown oil which was used directly in the next step. M5 ISP (nfe):
194.2 (100) [(MEtOH+H) +], 240.2 (90)-7¢(MrH)+] . b)

{2-] 3- Met hoxy-4- (4-net hyl -i m dazol -1 -yl )-phenyl am no]-5.6.7.8-tetrahydro-qu
i nazol itﬂnﬁeratyﬂrd oveR@etht. CTHeatattieh Mk peﬁrteerontBhesahirhﬂee s@datmdnmlbmse qohejpar ed
fromcrude {3-[]-di net hyl am no-net h- ( yl i dene] - 2- oxocyclo xyl} -acetic

aci d ethr@éﬂeCemrlww hegywih 1%@9%9%5%%@% Haseypohition aﬁ%leaﬁw idsiedazol -
l-yl)- %@ﬁﬁ%'dlurﬂ E@ﬁh@' fgﬁré&' Jﬁl'c)itetgé‘éoqve(m %v"aé Vgg e TR ckd ?ésﬁ'&}e ﬁ&%ﬁh&&ous

manner the proceaur € descri I n exanp bt al ne ow cryst al s
(83 ny,wa6kred MBhIISPragerty! actR2e @:3 ﬂb@’ﬁ))lnc[ ‘(hMBb{)ld-])vas ﬁlleﬂ&lﬂ/l@ﬂ(t@lm Medijtle300
MHz): d = 9.60

7.27 (@quppbmd 203 ong. ég%)ﬁ?ayfi”@’zsis‘é‘f HIWM)RA(Q%%@ qﬁé\{lﬁﬂé(Y o (78%%729 10
(1”1652(“)m ﬁ?os.gf@g?kj @ﬁ—*&éxg%@ ;653—%.’12%110@5.”1 IH, 1 86 (m,1H),

[8-(fert- Butyl di met hyl - si | anyl oxy) -5, 6, 7, 8-t et rahydr o- qui nazol i n-2-yl ] - [ 3-
.ngb[] Sryc-' ' Lyl 6p9 enSytr]ﬂu%lrrg -8 chohSXanone

1- di methwl ASTTRGHERS-Prda jotlen8bal®o XBNORER)(wds reacted with tert.-butoxy-
- But yl d?grret hyl éll I ogl;/) (Q/)ccl)"(t::)r?exanoIrlle(/1 Clﬁi% ng, O. gowrfnl‘rg?c)ev\gls reeactueOé(YV\/i th

t ertQ - i ahuybihglamich e ethyhcausinoin-amelo gamsefnmien theipmoeadateotpsersbedam peamplpe

d d b d. titl d 85
B B w81 i SHOGHAS SRR TLET ) e Dol LG o e PR B TRy, ™
100
SButg/l [Sge:wrrgbtsﬁl/slp (g?%)agg? gggo)é(M+H)g t et rahydr o- qui nazol i n-2-yl | -[ 3- net hoxy-

4-(4- nethyl-imdazol- 1-yD phenyl]-am ne The title conpound was prepared

from crydegshddy: PUE¥adi TRIAY £ 5 Uh IR A1 YR £a 5L A hOBLHAR 8% 7.8

15 tetrahydro-quinazolin-2-yl]-amine

The title compound was prepared from crude 2-[ 1-dimethylamino-meth-(Z)-ylidene]-6-(3,4,5-
trifluoro-phenyl)-cyclohexanone (120 mg, 0.42 mmol) and N-[3-methoxy-4-(4-methyl-imidazol-
1-yD)-phenyl]-guanidine dinitrate (131 mg, 0.35 mmol) using in analogous manner the procedure
described in example 45b). Obtained as a yellow solid (64 mg, 64%). MS ISP (m/e): 466.2 (100)
20 [(M+H)]. "H NMR (DMSO-Dg, 300 MHz): 8 (ppm) = 9.57 (s, 1H), 8.36 (s, 1H), 7.60 (m, 2H),
7.01 —7.18 (m, 4H), 6.98 (s, 1H), 4.18 (m, 1H), 3.55 (s, 3H), 2.73 (m, 2H), 2.13 (s, 3H), 1.70 -
2.20 (m, 4H).
Example 70
(8-tert-Butyl-5,6,7,8-tetrahydro-quinazolin-2-yl)-|3-methoxy-4-(4-methyl-imidazol-1-yl)-
25 phenyl]-amine

H
/OD/NTN\
Né\N N =

a) 2-tert-Butyl-6-[ 1-dimethylamino-meth-(E)-ylidene]-cyclohexanone

2-tert-Butylcyclohexanone (93 mg, 0.60 mmol) was reacted with tert.-butoxy-bis-

(dimethylamino)-methane using in analogous manner the procedure described in example 45a) to



met h- (E) -yl i dene] - cycl ohexanone (80 ng, 0.28 mmol) and N-[ 3-net hoxy- 4- (4-
nmet hyl -1 m dazol -1 -yl )-phenyl]-guanidine dinitrate (74 ng, 0.20 nmol) using
i n anal og¥020048A7 t he procedure described in exanpl e REHEP2@INVHN0Aed as an
orange gum (27 ng, 29%. M5 ISP (me): 466.3 (100) [(MtH)+] . 1 NWR

(DVBO- D6, 300 MHz): d (ppm) = 9.49 (s,”/TH), 8.32 (s, IH, 7.72 (d, IH,
7.65 (s, IH, 7.54 (s, IH, 7.18 (d, IH, 7.02 (s, IH, 460 (m IH, 3.78
(s, 3HygiveZrad: titlcofhoutd ( 103) mg Rasldydl®w dHvhich.vaB used didddily id theZhektBtep. IS
0.85 (s, 9H), 0. 206@5 3H), .0.05 (s, 3H). Example 75

2- [ 3- MABR &R 2104 ROOKMFT Hazol -1 -yl ) - phenyl ami no] - 8- pyri di n-3-yl -5, 6, 7, 8
-t etrahydroqui nazolin- 8-o0l a)

6-[ 1 - Di net hyl am no- et h- (E) -yl i dene] - 2- hydr oxy- 2- pyri di n- 3-yl - cycl ohexanone

2- Hy dr &y y8-PerpBuiythd 16; B§-tetcahgtiohgxzaro ie-2¢3 343 -neptho? yrin@ ncthab imid axxtl eyl t h
tert,-butoxy-bis- (dinethylam no)-nethane using in anal ogous manner the
procsed 3 “bed in exanpl e 45a) to give crude title conpound (582 ng)

b . i i 44 : = o .
327?2 Ejfjl_l‘oéﬂgl)tfél[cl(oml%qw%ﬁ@%eﬂﬁg fidhd §64d Y-tdrbhYR 6 EHimSth§RmiNSmeSRE)M )

2- [ 3- Metidongl-caclphexmpory (100 mgl 828 mmol)|and phEhyicthokpd} (48mphyi-dnidazl4ityls, 6, 7, 8

-tetrahydrqgui nazol i.n- 8-ol .The title conpound S prepared from.crude

6-[1 - dlpﬁg@ﬁﬁ-ggarﬁuﬁ S ﬂ@ftﬁa_%f El)l_lﬁlg, é)e%](}eljn{n?_ hP Ry nd ogmps AN 916 procedure

2- pyri dieeribed lin S¥@AOEXHNOBRIAE As BGcliw 381id Tl I)l%, 50%). MS ISP (m/e): 392.3 (100
andN- [ 3- met hoxy- 4- (4- net hyl -i m dazol - | yl ) - phenyl ] &giuanl dine dinitrate (74
my, 1. 20Mrh(]) FUNMRy (PMSEh B oo Haiir{@pm) ﬁé’-‘b%lﬁc uBe2desdh: B (3. HBxanpl e

{ Oy et TR e ol Comppddy (o Boe3s | S ZRlgm O3
8.42 (mH)2Hp1 (1%,-5[2),(1.87,3@le)]l.@@(&,lej,m)os(z,-ﬁi).(s, IH), 7.33 (dd, IH), 7.04
(s, 2H), 6.97 (s, I'H), 5.95 (s, IH, 5.76 (s, IH, 3.39 (s, 3H), 2.75 (m
3H), 2.12 (s, 3H), 2.02 (m 3H), 1.75 (m,1H). Exanple 76

Example 71
15 (8-Cyclohexyl-5,6,7,8-tetrahydro-quinazolin-2-yl)-[3-methoxy-4-(4-methyl-imidazol-1-yl)-

H
/OD/NTN\
N4\N N. /:E ;

a) 3-[1-Dimethylamino-meth-(E)-ylidene]-bicyclohexyl-2-one

phenyl]-amine

2-Cyclohexylcyclohexanone (99 mg, 0.55 mmol) was reacted with tert.-butoxy-bis-
20 (dimethylamino)-methane using in analogous manner the procedure described in example 45a) to
give crude title compound (116 mg) as a brown solid which was used directly in the next step.

MS ISP (m/e): 236.2 (100) [(M+H)].

b) (8-Cvclohexvl-5.6.7.8-tetrahydro-quinazolin-2-yl)-[ 3-methoxvy-4-(4-methyl-imidazol- 1-y1)-
25 phenyl]-amine

The title compound was prepared from crude 3-[ 1-dimethylamino-meth-(E)-ylidene]-

bicyclohexyl-2-one (84 mg, 0.36 mmol) and N-[3-methoxy-4-(4-methyl-imidazol-1-yl)-phenyl]-
guanidine dinitrate (111 mg, 0.30 mmol) using in analogous manner the procedure described in

example 45b). Obtained as yellow crystals (61 mg, 49%). MS ISP (m/e): 418.3 (100) [(M+H)].



Met hanesul fonic acid
2-[ 3-met hoxy-4- (4-nmet hyl -i m dazol -1 -yl)-phenyl am no] -5, 6, 7, 8-

t et r ahydr\WOQ0MBzri n- 8-yl ester a) PCT/EP2009/050036
2- [ 3- Met hoxy- 4- (4- net hyl -i m dazol -1 -yl )-phenyl am nol -5. 6. 7. 8-tetrahydro-qu
nazol i n-8-ol A solution of crude -78-

6-[ | - di met hyl am no- net h- (E) -yl i dene] - 2- hydr oxy- 2- pyri di n- 3-yl cycl ohexanone

(1002 rg, NRIR/(DMBO)}D;, 0D 3AHEY: B@sp'me Q%metm)l 8 |2m(§lazgj 7boYd, )1th7e@5/{s] 1H)
guanidine dinitrate (948 d) and trlet@gﬁganlne (546

mol ) i7B%4dnaHp17.31@, $Hh1_7)03v(éslfﬁ)eét8é 1dD1880¢C % 2 Adtés 3|H) h72 -

m cr oway, v C ed under reduced pressure. The
re5|d\lljvglé34 ggptlglongﬂf% gﬁa%aﬁggfg%dﬁﬁthyl acetate. The aqueous | ayer
was extracted twice with ethyl acetate. The conbined organic |ayers were
washed with water and brine, dried over sodlun1sulfate filtered and the
sol vent was renoved under reduced p@ d2t o yield 1340 of crude

i nter i j ' RY

it rogas oAb i HeRFRE 82 ek h @”ﬂl‘lﬂ%‘ﬂﬂl@xﬁ%ﬁ?’%& Jo-HpST
reactidnﬂ&ﬂ&b$@ﬂppbﬂqﬂhnnmmnltenperature over night and was concentrated
under reduced pressure. The residue was partitioned between water and ethyl
acetate. The aqueous | ayer was extracted twice wifh ethyl acetate. The
conbi ned organic |ayers were washed with brine, hed over sodium sulfate,
filtered and the sol vent was renoved under r@du pressure. The residue
was purified on silica gel using dlchI@ronE@h~ thanol (9:1 v/v) as

eluent to yield the title co 7 as a brown foam M ISP
(me): 352.3 (100) [(MH)+] . 1 OD
IH), 8.30 (s, IH), 7.98 (s, NFRN ( N FH

300 MHz): d (ppm = 9.67 (s,
.38 (d, IH, 7.20 (d, IH),
7.03 (s, IH), 5.24 (d, IH, 4 (n1 IH), 3.79 (s, 3H), 2.55 - 2.65 (m

,2H), 2.14 (s, SFD 1.65 - 1. 95 (m 4H).b) Methanesul fonic acid

2- [ 3- e E mf hené{th Ly 1d4ne -C Clghegianone

tetrah

2- [ By met{3oQylofb- bé%ma@etsmfdmylmymﬂ&kaﬂonyl(% PIRE0Bb IO bbt2inéd By 3xidatisbftie oqui n

azol in- 8-ol 8105 g% 2 ol ved in nethyl ene chloride $3 m.) was
added ¢agesponding sulfide (CAS 1044049- 34 4) w1th 2.2 eq MCPBA in dichloromethane at room

temperature) was reacted with tert.-butoxy-bis-(dimethylamino)-methane using in analogous

manner the procedure described in example 45a) to give crude title compound (111 mg) as a
brown solid which was used directly in the next step. MS ISP (m/e): 328.2/330.2 (100/52)
15 [(M+H)T.

b) [8-(3-Chloro-benzenesulfonyl)-5.6.7.8-tetrahydro-quinazolin-2-vl]-[3-methoxy-4-(4-methyl-

imidazol-1-yD)-phenyl]-amine

The title compound was prepared from crude 2-(3-chloro-benzenesulfonyl)-6-[ 1-dimethylamino-

20  meth-(E)-ylidene]-cyclohexanone (108 mg, 0.33 mmol) and N-[3-methoxy-4-(4-methyl-
imidazol-1-yl)-phenyl}-guanidine dinitrate (111 mg, 0.30 mmol) using in analogous manner the
procedure described in example 45b). Obtained as a yellow solid (46 mg, 30%). MS ISP (m/e):
510.3/512.2 (100/39) [(M+H) ]. "H NMR (DMSO-Dg, 300 MHz): § (ppm) = 9.59 (s, 1H), 8.39
(s, 1H), 7.66 — 7.70 (m, 3H), 7.58 (d, 1H), 7.47 — 7.52 (m, 2H), 7.02 — 7.04 (m, 2H), 6.96 (d,

25 1H), 4.89 (m, 1H), 3.68 (s, 3H), 2.51 — 2.65 (m ,2H), 2.16 (s, 3H), 2.00 —2.16 (m, 3H), 1.76 (m,
1H).



nitrogen at 00C triethyl amne (35 ng, 0.36 nmmol) und nesylchloride (39 ny,
0.33 mol ). The solution was stirred at roomtenperature over night. The
reacti on waoedszr2éd wi t h net hyl ene chl ori de, washed w PRTHER2/0819d6 br i ne,
dried over sodiumsulfate, filtered and the solvent was renoved under
reduced pressure. The residue was puri-f9ed on silica gel using

di chl or onet hane/ net hanol (19:1 v/v) as eluent to yield the title conpound
(69 ngy, 54% as a yeIIowfoam I\/B Iﬁ&lﬁﬁkem 430 3 (100) [(I\/H—|)+] 334. 3
(2 ) [ (M MesOHH) 4] (7p£ LH), 8.45
(s, | H){Z [3- Mgth@gy-4rq4')metfnyggnr(d§zolrhyi) pﬁlegglawno]rﬁﬁ teéllah(ygro-gmnaqulr@-@ (s,

| H), 3.32 (s, 3H), 3.30 (m IH, 2.51 - 2.78
(m 2H) i&ﬁafwetgz&é%f 14 (m IH), 1.72 (m 3H). Example 77

[ 3- Met hoxy- 4- (4- et hyl -i m dazol -1 -yl)-phenyl ] -¢8-pyrrolidin-l-yl-56,7, 8-te
t rahydroqui nazolin- 2-yl)-amne To a suspensi oR oL\rret hanesul f oni ¢ aci d

2- [ 3-net hoxy-4-(4-nethyl-imd oI-I-yH-I)
phenyl am no] -5, 6, 7, 8-t et rahydf 0>
t et r ahydr of ur ane (1 4 m) vva,s\a un pgen at 00C pyrrolidine (20
ng, 0.28 mmol) andtrrethyl ne (29 ny,” 0. mol ). The reaction was
stirred at roomtenperatur over night, heated to reflux for 2 hours. A few
drops of dinmethyl formam de were added and the reaction was stirred at room
t enper ab Y841 Difmethyduihs-mclieE )- glateht PP ove-s yElonaeMt-satie dcidrdes csteduced
pressure di ssolved in water and extracted twice with ethyl acetate. The

conbi nddhyrgaisiaherapapacciuss @Oﬁaega@eﬁwl)dwséaa%ﬂewﬁ% &r‘ar ﬂ?H’?Oé‘MTbF%t e,

filt
wis pune Py AmeF HIERL SR 1 SRR MR A P in RIS
aqueousianarodd @tld ddndoudd 21 M mE Vs alsroehuwsindhich was @bl dmaetly it the neximgopuMS ( 24

429 el 100), 334 (24), 405.3 (69
m(gr\/|+H)4I PMNM%&@@%BH@%M%@@M@?M] gl ()s IH),(8.)29 (s, IH§, :
9 (s, IH), 7.64 (s, IH, 7.38 (d, IH), 7.20 (d, IH, 7.02 (s, IH, 3.80

(s, 3H), 2.55 - 2.80 (m,4H, 2.14 (s, 3H, 2.04 (m 2H), 1.60 - 1.80 (m
6H).  b) {2-[3-Methoxy-4-(4-methyl-imidazol-1-yl)-phenylamino]-5.6,7,8-tetrahydro-quinazolin-8-

ester (61 ng, 0.14 mmol) in

ylt-acetic acid ethyl ester

The title compound was prepared from crude {3-[1-dimethylamino-meth-(E)-ylidene]-2-oxo-
cyclohexyl}-acetic acid ethyl ester (108 mg, 0.33 mmol) and N-[3-methoxy-4-(4-methyl-

15 imidazol-1-yl)-phenyl]-guanidine dinitrate (111 mg, 0.30 mmol) using in analogous manner the
procedure described in example 45b). Obtained as yellow crystals (83 mg, 66%). MS ISP (m/e):
422.2 (100) [(M+H)"]. '"H NMR (DMSO-Ds, 300 MHz): § (ppm) = 9.60 (s, 1H), 8.25 (s, 1H),
7.88 (s, 1H), 7.65 (s, 1H), 7.27 (d, 1H), 7.20 (d, 1H), 7.02 (s, 1H), 4.06 (q, 2H), 3.79 (s, 3H),
3.10 (m, 2H), 2.60 — 2.70 (m ,3H), 2.14 (s, 3H), 2.02 (m, 1H), 1.86 (m ,1H), 1.65 (m, 2H), 1.15

20 (t, 3H).

Example 74
[8-(tert-Butyl-dimethyl-silanyloxy)-5,6,7,8-tetrahydro-quinazolin-2-yl}-[3-methoxy-4-(4-
methyl-imidazol-1-yl)-phenyl]-amine

25  a) 2-(tert-Butyl-dimethyl-silanyloxy)-6-[ 1 -dimethylamino-meth-(E)-ylidene]-cyclohexanone




Exanpl e 78

[ 3- Met hoxy- 4- (4-nmet hyl -i m dazol -1 -yl ) -phenyl]-(8-nmet hoxy-5, 6,7, 8-tetrahydro
- qui nazolW@-20/08F/127am ne form ate To a sol uti on of net h&AEERRIVMAFW3GC d

2- [ 3- met hoxy- 4- (4- net hyl -i m dazol -1 -yl) - phenyl am no] -

5,6, 7, 8-t et rahydro- qui nazol i n-8-yl est-80- (86 ng, 0.2 nmol) in nethanol (2
m.) was added sodi um ethanolate (17 ng, 0.3 mmol). The reaction was stirred
at r oop-renpRitaldithethod e xyne@idhenng@e (i moo® B0 niveel) @ds teactee Mlithxeift Obutdxypour .
The reaction was diluted with water and extracted tw ce wi th ethyl acetate.
The cofbi-(feacthy BaRRQ-ahercsusiy '8 apaleBes Mrrns: Hici eccdvisrdeseghed it stampig e,
filter I I r due
was pur e by T R B R R ey PP RR or
cont ai rstdngSb]Sth(m/a)ch athagedoH)frile to yield the title compound (23 ny,
28%_as a yell ow gum M5 ISP (me): 366.2 (100) [(MrH)+] . 1 NWR (CDC 3,
300§\A—|z):d(pprr) 8.35 (s, IH), 8.26 (s, IH, 7.85 (d, IH, 7.75 (s, IH,
(7 163( ) [ mrt-ﬁut%dl%zhdlﬂlﬁx@oﬁﬁ 5(@{ SLtH)rahvﬂrolgulﬁ&zohhfj)-vﬂ-$3-%%tl(o§<v-éﬁﬁ)o . ?m58
3H). Exmjby_eml@zol-l Vl) phenyl]-amine

L hvar R RO s bR Bopentdd R BEM i BB I L o Scfds tet

2 [ 3- Mefikenk raﬁnﬁ(ﬂnﬁﬁf_(mtyudehﬂmlohbxambhe (80 mg, 0.28 mmol) andN [3 rnetho 44 -4- (4-
8-tetrahydro-qui nazolin-8-yl ester

rrb(i/ L;&tgﬁﬁmadel-( zl)rrml)enm}dguamé@@ dimitraie (F# meoBah n@mol@@@nginpétrallQﬂOH& (30 mg
o 35 9,3
ot 7 ook AL N acOMeD of SBalFle oty SO0k ol BEunbEBEM BN B0 Rh WSET

the reaspi@r)s4doy @QOﬁE(MﬂDm tlHnWRa(DMSOfIDJ 380 MW)SS (Pp16) + e 0N, AR \&S2
diluted with water and extracted twice with dieth et her. The conbi ned
or gani é¢s.|1d)e? 42 @dridDvashéd L+ hoHfs éHD.ovEs (ds bid). Jné/zs@l it ¢,601(, L E.et 7% el t he

sol vent, 666@)@3@” Ypees 15 edYes ) BE BRSHIE 1.7006, 185! P8 168),RYd &I £i9), 0N

silica g usin
15 0.05 (s, 3H).

Example 75
2-[3-Methoxy-4-(4-methyl-imidazol-1-yl)-phenylamino]-8-pyridin-3-yl-5,6,7,8-tetrahydro-

quinazolin-8-ol

HO N

I
I~N N. A

20 a) 6-[1-Dimethylamino-meth-(E)-ylidene]-2-hydroxy-2-pyridin-3-vl-cyclohexanone

2-Hydroxy-2-pyridin-3yl-cyclohexanone (394 mg, 2 mmol) was reacted with tert.-butoxy-bis-
(dimethylamino)-methane using in analogous manner the procedure described in example 45a) to
give crude title compound (582 mg) as a brown oil which was used directly in the next step. MS
ISP (m/e): 247.2 (100) [(M+H)].

25
b) 2-[3-Methoxy-4-(4-methyl-imidazol-1-yl)-phenylamino]-8-pyridin-3-yl-5,6,7,8-tetrahydro-

quinazolin-§-ol

The title compound was prepared from crude 6-[ 1-dimethylamino-meth-(E)-ylidene]-2-hydroxy-
2-pyridin-3-yl-cyclohexanone (59 mg, 0.24 mmol) and N-[3-methoxy-4-(4-methyl-imidazol-1-



di chl or onet hane/ net hanol / concentrat ed aqueous ammonia (19:1:0.2 v/v/v) as
eluent to yield the title conmpound (13 ng, 18% as an orange solid. M5 | SP
(me): 33XO00¢2BY127419. 3 (100) [(MrH)+] . 1 NVR ( DMSO DPET/ERRQ@INFG0BE d
(ppm) = 9.60 (s, IH, 8.26 (s, IH, 7.82 (s, IH, 7.65 (s, IH), 7.60 (d,
IH), 7.19 (d, IH, 7.03 (s, IH, 3.80-8s, 3H), 3.63 (m IH, 3.05 (m IH),
2.55 - 2.80 (m,2H, 2.25 (m 2H), 2.14 (s, 3H, 1.89 (m 2H), 1.38 - 1.68
(m  8Hyl)- @@mlgaa&alde%ﬂﬁ@qar(mnig— 82p henyl) ubing iy aild g@lus ahayiderah@yrocedloe

[4, 3-#d! ]pyrimdin-2- ‘[3 met hoxy- 4- (4-
ot oyl s bR ot cranils AR e Ag e 2Ok e E3ap. MS ISP (mie): 429.3 (100

[ 3- net ( z ) i 7 t dro
yri dof LSt RGNS PRl i s B Lo & PSR By i o
t et r ahyrrofsurane. 6(83(d31H),)7 qus H@dedwﬁdumm v 801, Y 6. %T(s[leH}i 503, 119), 33
i)J The reacti on was tes at roomtenperature. Acetone
(14 LS Gollihdi3P, (sattdk 285«0{@» éHQ 1291%@ 316) @éﬁr{ﬁhﬁfl)ah@ 68l i
triacet oxyborohydride (106 ng, 0.5 mml) were added and the reaction was
stirred at roomtenperature over night. The solvent was renpoved under
reduced pressure. The residue was pExarhpledoon silica gel using

di chl th t hanql / t ed

el uent NERRETHORI A 813 OO REDAA-Tos i 3051 XD &MY BEITS Saf 5o
(me) té§§hy?dl{)]tﬁ§)laio(h ihE I"Jster 1 NVR (CDA 3, 300 MHz): d (ppm 8.24 (s,
IH), '), 7.21 - 7.33 (m 5H). 7.12 (d, IH), 6. 79

(s, IH) 6.69 (d, IH), 420(m IH), 3.75 (dd, RKQ 3.34 (s, 3H), 3.19 (dd,
IH) 2.98 (sept, IH), 2.69 (dd, IH). 2,37(5 o) >~ 1.12 (d, 3H), 1.08 (d,

3H) . Exanpl e 81
[ 3- Met hoxy- 4- (4- rrethqumdazgj\-l}@/ph\ﬁy/lrmrpholln 4-yl-5,6,7,8-tet

rahydr oqui nazol i n- 2-yl)-am N&
2-[1-Di met hyl am no- et hyl i de = 6- nor phol i n-4-yl - cycl ohexanone
2- Mdt phol i n- 4-yl - cycl ohexanone (183 ng, 1.0 mmol) was reacted with
tert. - BybQAIWIBhSsy-44k %Mhﬁfﬂ&@h%tMHﬁaﬁﬁmgs 6.7.,83BRARARYGuIRBIIHALS-bhe
procedure described 1n exanpl e 45a)

A solution of crude 6-[1-dimethylamino- rneth—(E)-yhdene] 2-hydroxy-2-pyridin-3-yl-

cyclohexanone (1002 mg, 2.7 mmol), N-[3-methoxy-4-(4-methyl-imidazol-1-yl)-phenyl]-
guanidine dinitrate (948 mg, 3.3 mmol) and triethyl amine (546 mg, 5.4 mmol) in ethanol (13.5
15 mL) was heated to 160°C for 30 minutes in a microwave oven. The reaction was concentrated
under reduced pressure. The residue was partitioned between water and ethyl acetate. The
aqueous layer was extracted twice with ethyl acetate. The combined organic layers were washed
with water and brine, dried over sodium sulfate, filtered and the solvent was removed under
reduced pressure to yield 1340 mg of crude intermediate. This was dissolve in tetrahydrofurane
20 (13.5 mL) and under nitrogen 1M TBAF solution in tetrahydrofurane (4.0 mL) was added. The
reaction was stirred at room temperature over night and was concentrated under reduced
pressure. The residue was partitioned between water and ethyl acetate. The aqueous layer was
extracted twice with ethyl acetate. The combined organic layers were washed with brine, dried
over sodium sulfate, filtered and the solvent was removed under reduced pressure. The residue
25 was purified on silica gel using dichloromethane/methanol (9:1 v/v) as eluent to yield the title
compound (765 mg, 81%) as a brown foam. MS ISP (m/e): 352.3 (100) [(M+H)]. '"H NMR
(DMSO-Dg, 300 MHz): 8 (ppm) = 9.67 (s, 1H), 8.30 (s, 1H), 7.98 (s, 1H), 7.65 (s, 1H), 7.38 (d,
1H), 7.20 (d, 1H), 7.03 (s, 1H), 5.24 (d, 1H), 4.44 (m, 1H), 3.79 (s, 3H), 2.55 - 2.65 (m ,2H),
2.14 (s, 3H), 1.65 — 1.95 (m, 4H).
30



give crude title conpound (260 ng) as a yellow oil which was used directly
in the next step. b)

3- Met hoxyw®-20ep/08812fy| - i m dazol -1 -yl ) - phenyl ] - (8- nor phol PERTAPQIOBI@®3¢, 8-t et r
ahydroqui nazolin- 2-yl)-amne The title conmpound was prepared from

2-[1 - di met hyl ani no- net hyl i dene] - 6- nor pRd1 i n- 4-yl cycl ohexanone (260 ng, 1.0
nmol ) and N-[ 3- net hoxy- 4- (4-net hyl -i m dazol -1 -yl )-phenyl]- guanidi ne

di ni t r &) e1dtRABsuttnidaddd 24[Bmhothdigi-AH-hidtiailam Rigests] -phiphenylam@mopsachReur e
described in exanple 45b). Obtained as a white solid (38 ng, 15%. M5 ISP
(m e) : tetpehydro-quingzolin@auligpter  np 214-216 0C. Exanpl e 82

navol | g a2 LT A B R RbT 2,67 ﬁ‘fﬁﬁﬁ@%gﬁg i
2- Hy dr apiynacylal-8loéxddang, (3 ﬂnh&al)w@l,ssolvefd 1mmfitl)ylwarschﬂceatet(§0hﬂw wis added under

br OCb AN HESEP KB e S Sy PG P SR RE 1) BenBanng

as a yghlue¥h Wak s Eh H6S t&ﬁﬁ&aﬁké@@rﬁgh& nr}feh@ac&@ﬁfwa§ aBted Rith rneth lene
2- [ 3- Met hoxy- 4- (4-net hyl -i m dazol -1 -yl )-phenyl am no] -5, 6, 7, 8- tetrahydro qui

nazol i ch®rigk, Wkﬂ@ed Mnﬂhewat@rqmddmiew@dmvepmdeldnfsukﬁm iltered and the solvent was

[1-dineth no-.net.hyl i deniﬁ ¥1dr%x ﬁ hex non %1%88rrg 1 mmol ) and
N [ 3. mor RO o R e b R R NP SRR GEGT ¢ Fare (223
g, O. Qﬁ’cHlmﬁhl):tHdﬁé/ﬂﬁtﬂaﬂola(ﬂalng dﬂi?dﬁﬂﬁf 1telh&h@f1@@adgpcﬁmdqw hegbh Bs gxanpl e

45b bt ained as a white soli % 9 (me) 52 31\%100)
[ ( -B’FllOW@W@ I§B (m/e): 430.3 (10 )[(M 01, 3343 (25) [(M-MesOH+H)+]. HN

1y it ot M0 ARG 78R8 3 e B W AR 3 GRAD Y 7l 19 Pk m 02
2- [ | - Diypt gl admi1ep; ™ok twlmgemﬁl (t6ﬂe) bcs;oyS 5,038, 9138 Xaen)e3.30 (rn 1H), 2.51 - 2.78

2- Et hoxy-cycl ohexanone was reacted with
tert. tﬂméﬁ&-%l“s@ ), |¥e]t4i"(§711 dgﬁnbyzﬁ@ﬁﬂhe usi ng i n anal ogous manner the

procedure described in exanple 45a) to

15 Example 77
[3-Methoxy-4-(4-methyl-imidazol-1-yl)-phenyl]-(8-pyrrolidin-1-yl-5,6,7,8-tetrahydro-

quinazolin-2-yl)-amine

To a suspension of methanesulfonic acid 2-[3-methoxy-4-(4-methyl-imidazol-1-yl)-

20 phenylamino]-5,6,7,8-tetrahydro-quinazolin-8-yl ester (61 mg, 0.14 mmol) in tetrahydrofurane
(1.4 mL) was added under nitrogen at 0°C pyrrolidine (20 mg, 0.28 mmol) and triethyl amine (29
mg, 0.28 mmol). The reaction was stirred at room temperature over night, heated to reflux for 2
hours. A few drops of dimethylformamide were added and the reaction was stirred at room
temperature for 2 hours. The reaction was concentrated under reduced pressure, dissolved in

25 water and extracted twice with ethyl acetate. The combined organic layers were washed with
dried over sodium sulfate, filtered and the solvent was removed under reduced pressure. The
residue was purified on silica gel using dichloromethane/methanol/concentrated aqueous
ammonia (19:1:0.2 v/v/v) as eluent to yield the title compound (24 mg, 42%) as a yellow solid.
MS ISP (m/e): 234.3 (100), 334 (24), 405.3 (69) [(M+H)"]. 'TH NMR (DMSO-Ds, 300 MHz): §



give crude title conpound (232 ng) as a yellow oil which was used directly
in the next step. b)

( 8- Et hoxyw©.280908812f et r ahydr 0- qui nazol i n- 2-yl ) - [ 3- met hox PCZAAEP2009195099¢ - | m daz
ol -1-yl)- phenyl]-am ne The title conpound was prepared from 2-]

1- di net hyl ami no- net hyl i dene] - 6- et hoxyce$dd ohexanone (232 ng, 1.0 mmol) and
N-[ 3- met hoxy-4- (4-net hyl -i m dazol -1-yl)-phenyl]- guanidine dinitrate (223
ng, 0. §Ppmy®Io)6ius] 1Y), Broanalgpos (SFaRNET.64 be 1 HY,ocksidr eHYlers20 (doeH),imoeianpl e
45b). Obtained as a white solid (50 ng 2298. VS | SP 6”16§: 380.4 (100)

[ ( MH) 41]H)2 3.§Qésmgﬁé, 335 —2.80 (m ,4H), 2.14 (s; 3H), 2.04 (m, 2H), 1.60 — 1.80 (m, 6H).

[ 3- Met hoxy- 4- (4- et hyl -i m dazol -1 -yl )-phenyl]-(8-pyridin-2-yl-5,6,7,8-tetra
hydr oqui nazol i n- 2-yl)-am ne a)

2-[1 - Di met hyl am no- et hyl i dene] - 6- pixample-78- y| - cycl ohexanone

2-Pyridin-2-yl-cycl ohexapone (175 , 0_mmo ) acted with, .

Cor 13 - AP <GPSR RaAt iy Dbt S RSt o g pesinazo
procedur @) daiké fdifflalen exanpl e 45a) togive crude title conpound (226 ng) as
a yellow solid which was used directly in the next step. M5 ISP (nfe):

231.4 (100) [(MrH)+] . b) o~
(8-Ethoxy-5,6,7,8-tetrahydro-q5inazol n-2-yl) [3Y§Ethoxy-4-(4-nethyl-inidaz
ol -1-yl)- phenyl] -am ne The i @. pif epared from et hyl
2-[I-dinethylanino-nethyL;g;zgﬁ-s ¥ri dnn- yC xanone (226 ng, 1.0
mmol ) and N-[ 3- nmet hoxy- 4- ( hyl -i m dazol - 1=yl ) -phenyl ] - guani di ne
dinitrate (137 ng, 0.37 ) using in anal ogous manner the procedure
described in exanple 45b). Obtained as a yellow solid (64 , 42% . MsS | SP
(i e) : TiBscdutiohod)mqthdvier) fgnic aqi®2-181ne1183<ye43(4-mcdryﬂﬂimi®5ol-l-gg-phenylamim]-

L o i b Y SRRl o 2 PRSE R ef@ho R furly Wi b v r - a
10 sodium ethanolate (17 mg, 0.3 mmol). The reaction was stirred at room temperature over night
under nitrogen, heated to reflux for 1 hour. The reaction was diluted with water and extracted
twice with cthyl acetate. The combined organic layers were washed with dried over sodium
sulfate, filtered and the solvent was removed under reduced pressure. The residue was purified
by reversed phase preparative HPLC using a mixture of water containing formic acid and
15 acetonitrile to yield the title compound (23 mg, 28%) as a yellow gum. MS ISP (m/e): 366.2
(100) [(M+H)]. "H NMR (CDCl;, 300 MHz): & (ppm) = 8.35 (s, 1H), 8.26 (s, 1H), 7.85 (d, 1H),
7.75 (s, 1H), 7.16 (d, 1H), 7.09 (d, 1H), 6.88 (s, 1H), 4.19 (t, 1H), 3.88 (s, 3H), 3.58 (s, 3H), 2.55
—2.80 (m ,2H), 2.33 (s, 3H), 2.15 (m, 1H), 1.72 — 2.05 (m, 3H).

20 Example 79
[3-Methoxy-4-(4-methyl-imidazol-1-yl)-phenyl]-(8-piperidin-1-yl-5,6,7,8-tetrahydro-

quinazolin-2-yl)-amine

To a suspension of methanesulfonic acid 2-[3-methoxy-4-(4-methyl-imidazol-1-yl)-
25 phenylamino]-5,6,7,8-tetrahydro-quinazolin-8-yl ester (76 mg, 0.18 mmol) in
dimethylformamide (2 mL) was added under nitrogen at 0°C piperidine (30 mg, 0.35 mmol) and



a) |, 4-D oxa-spiro[4.5]decane-6-carbonyl chloride To a solution of

| , 4-di oxa-spiro[ 4. 5] decane-6-carboxylic acid (2.42 g, 13 nmmol) in nethanol
(6 nmL) wawoadé¥7R75. 4 N sol ution of sodi um net hoxi de | RCEREPRAHOF08R. 41
m.). The m xture was stirred at 20 OC for 20 mn and the solvent was then
evapor at ed under reduced pressure. Tol-8éne (20 nlL) was added to the residue
and the solvent was evaporated under reduced pressure. The white solid

obt ai nedetﬁ?l dmig} (3emgstISpeammetdy Tho réwetiveras (tlhdeddtiroandethpiranyd ovehhipht.de ( 1
m., 13.8 nmmpl) was added tQ the stirred solution at 20 OC over 10 njn.

Stirri MapsRinc@hims Oekd ramolovasadded and the igastonysfTedhab FRAM SHMRSIBPISSR 80 gi ve
acal Moﬁ%) ‘FP& %C@Jﬁ \!vas4d1ﬁft&f<@' ith Wa{ [aﬂd g}ltdef'c? nt%zl& I?HQHBIY Fth&h HAE §fblndd

t ol uene oxa- sp |ro mor ph o i n-4-yl - nmet hanone

I\/br p ho Iotrgmuc( Ry&R wekg washed mminl c)rled/aasfeasmﬂmdn amlfa@e (Mteral andiM sdbert vas rahoved

ﬁ’: S |§r;\‘,&[§45]Fdec ne- 6-.car bon fchlor#ﬁdelntoluene( 1 m, 1 mol).
The Hodetdedpesd respyieg! i revigugeas pirificdpn sihcaeipsipged with et hyI acet at e
(40 rTL)dqcmém\e@ﬁhaﬁleaﬁ%ﬁéo%b&ﬁiayed/ucﬁfeomo&é Pr9vkD.2 Aty E@élﬁéht%l&lféﬁi&%e

sodi um car bonate solution (10 nL N hydrochloric acid, and with brine
(10nl) titFlwemppgach(1d mgylé%)\mgn@rangd s@ma\d&w? (e B8 3t @ 7R A9 SV&Ydr at ed

under I V. 0 S te

ol  d. The" e THREPY (BB 1By MhikuapipT CEUE AR AR, FiD1h. 8% R

2- (Nor phey snﬁq)‘HF@f(BOij P 1@y(al H@ﬁﬁmqge&ﬁ%@owlﬁ)l 983 o, LD, 3.05 (m, 11

(1, 4d|oxa spi rof 4.5] de yl') - mor pho 4=yl -'met hanone ng, 0.23 mml)
i n BDY%2atfued 88 (et,AENS 25((111 JZH?LX Ldués, éH’idH&Qi(rﬂ, Ziﬂ)o[i§80fl (3 &ﬁll) furic acid
(20 uL) and the m xture was heated to 80 OC for 2 h. The m'xture was cool ed
to 20 0C, diluted with ethyl acetate (20 nL) and washed with saturated
aqueous sodi um carbonate sol ution (Rfaniplke.goand with brine (10 nL). The
organic |l ayer was dried over sodiumsulfate and evaporated under reduced

pr essur(é-Isaprgpyle8-phenyli 6.8, 8cietrpbuidep-puridold, 3-8 dpyrimidindhy)-£3-methexy-4/6H| Sp
(me): 2-\
1- D et eyt?igrﬁ%?\lg-%gr@%]‘ri%lﬁ'iwg'?rl\%q'-ag“?%mr phol i ne-4-carbonyl ) -cycl ohexanone

2- (Mor phol i ne- 4- car bonyl ) - cycl ohexanone (17 0.08 nmmol ) was reacted with
tert.-butoxybis-(

0 NN
-~

TS
>N N =

N);' NY

To a solution of [3-methoxy-4-(4-methyl-imidazol-1-yl)-phenyl]-(8-phenyl-5,6,7,8-tetrahydro-

15

pyrido[4,3-d]pyrimidin-2-yl)-amine hydrogen chloride (75 mg, 0.17 mmol) in tetrahydrofurane
(3.3 mL) was added ethyldiisopropyl amine (57 uL, 0.33 mmol). The reaction was stirred for 45
minutes at room temperature. Acetone (14 uL, 0.19 mmol), acetic acid (19 uL, 0.33 mmol) and

20 sodium triacetoxyborohydride (106 mg, 0.5 mmol) were added and the reaction was stirred at
room temperature over night. The solvent was removed under reduced pressure. The residue was
purified on silica gel using dichloromethane/methanol/concentrated aqueous ammonia (9:1:0.1
v/v/v) as eluent to yield the title compound (32 mg, 42%) as a beige gum. MS ISP (m/e): 455.3
(100) [(M+H)]. "H NMR (CDCl;, 300 MHz): & (ppm) = 8.24 (s, 1H), 7.63 (s, 1H), 7.55 (s, 1H),

25 7.21-7.33 (m, 5H), 7.12 (d, 1H), 6.79 (s, 1H), 6.69 (d, 1H), 4.20 (m, 1H), 3.75 (dd, 2H), 3.34
(s, 3H), 3.19 (dd, 1H), 2.98 (sept, 1H), 2.69 (dd, 1H), 2.27 (s, 3H), 1.12 (d, 3H), 1.08 (d, 3H).



di et hyl am no) - et hane usi ng i n anal ogous manner the procedure described in
exanpl e 45a) to give crude title conpound (16 ng) as a yellow oil which was
used di r e¥0I200%08712fe next step. M5 ISP (nfe): 267.5 (10@LT[EPRMPHI03¢ e)
{2-[ 3- Met hoxy- 4- (4- net hyl -i m dazol -1 -yl )-phenyl am no] -5, 6,7, 8-tetrahydro-qu
i nazolin-8- yl| -norpholin-4-yl-nethan8he The title conpound was prepared
from2-[1I-di nmet hyl am no- net hyl i dene] - 6- ( nor phol i ne- 4-

car bonyl ) - cycl ohexanone (16 ny, O. Oﬁxdﬂnﬂemland

N—[3 met hoxy- 4- (4- et hyl -i mi dazol -1 -y henyl | - guanldlne initrate (17
g, 0, Gaies B

W'%@rlﬁgth[Yh“aW&Il@ngB mnmléw( AP B ddr26-dkste liab@erq n
exanplqgﬁi Gb as a yellow solid (5 ng, 25%. MS ISP (me): 449.4
(100) | %}%hf@iﬂgﬁﬁﬂ?
2- [ 3- Met hoxy- 4- (4- nethyl-lnldazol-l-yl)-pheny @xi no] -5, 6, 7, 8-t etrahydro-qu
nazol i ne- 8- carboxylic acid dinmethylam de a) :T
| , 4- Di oxa- spi ror 4. 51decane- 6- car boxyl i ¢ acid dj et hyl ani deTo a 1M sol ution
of I,4-dioxa-spiro[4.5]decane-6-ca?3f22kN M eintoluene ( 1 nm, 1
mmol ) was added at 0 OC a 7.9 M3 n of thylamne in water (1.27
mL, 10 nmmol ). The m xture was stytred at 20 OC for 1 h, then diluted with
ethyl acetate (40 nL), and washed successively with water (10 ni),
sat uy atagd- ratqm@uﬁylaﬁﬂﬂbuﬁatﬁﬂ[&ﬁ@%@&ﬂmmmm Evelbi¥kinondN hydrochl oric acid,
and with brine (I0 mL). The orggnlc | ayer was dried over sodlun1sulfate and

evapor &t ¥@rrhediard-yledigtobgxgnoas §liBemg.ol - Q;mn@oli Was faactice wibripdabiosbisny, 329
as_col 38 e?l%rlgﬂn nozz M%bﬂaﬁpugl% & arg%o(lﬁ%u’sa tn%%lﬁ&)thé él%“é'éaurlﬁ descPibed i in exarngle 45 a?1 to

2- Oxo- exane oxyli c~acl I'n ana

the pr Cg@ﬁiltﬁ& ﬁi%wmﬂlﬁl(ﬂd i(26Cexa)iy eydbe) oil ﬁ/hfbhcbvasxlas@dlraﬁly in the next step.
4. 5] decane- 6-carboxylic acid dinmethylamde (69 ng, 0.32 nmol) was
hydrol yzed to give the title conmpound (31 ng, 57% as a colorless oil. M

ISPy M s ividthBx 2 4 (A QRh IGMR 8- 1 2 y1)-phenyl]-(8-morpholin-4-yl-5,6,7.8-tetrahydro-

quinazolin-2-yl)-amine

The title compound was prepared from 2-[ 1-dimethylamino-methylidene]-6-morpholin-4-yl-
cyclohexanone (260 mg, 1.0 mmol) and N-[3-methoxy-4-(4-methyl-imidazol-1-yl)-phenyl]-
guanidine dinitrate (223 mg, 0.60 mmol) using in analogous manner the procedure described in
15  example 45b). Obtained as a white solid (38 mg, 15%). MS ISP (m/e): 421.1 (100) [(M+H)"].
mp 214-216 °C.
Example 82
2-[3-Methoxy-4-(4-methyl-imidazol-1-yl)-phenylamino]-5,6,7,8-tetrahydro-quinazolin-8-ol

| Y OH
O N N
T

20 a) 2-[1-Dimethylamino-methylidene]-6-hydroxy-cyclohexanone

2-Hydroxy-cyclohexanone (114 mg, 1.0 mmol) was reacted with tert.-butoxy-bis-
(dimethylamino)-methane using in analogous manner the procedure described in example 45a) to

give crude title compound (188 mg) as a yellow oil which was used directly in the next step.

25  b) 2-[3-Methoxv-4-(4-methyl-imidazol- 1-yl)-phenylamino]-5,6,7.8-tetrahydro-quinazolin-8-ol

The title compound was prepared from 2-[ 1-dimethylamino-methylidene]-6-hydroxy-
cyclohexanone (188mg, 1 mmol) and N-[3-methoxy-4-(4-methyl-imidazol-1-yl)-phenyl]-



c) 2-[!-Di nethylam no-net hylidene]-6-(norpholine-4-carbonyl)-cycl ohexanone
2- Oxo- cycl ohexanecar boxylic acid dinmethylamde (3 1 ng, 0.18 nmol) was
react ed WoOR09%087127 but oxy- bi s- (di met hyl am no) - met hane ®SITAR2008/0809a¢ ogous
manner the procedure described in exanple 45a) to give crude title conpound
(25 ng) as a yellow solid which was us8@ directly in the next step. MS ISP
(me): 225.1 (100) [(MH)+] . d)
2- [ 3- Meluboid fre 4 it a gL 2B/ g (DrEdaiﬂdl) lisiig )Ireﬁiaﬁigyshﬁﬂ‘iaﬂﬁr-t& @‘DZ@(&T& édsedbaddino- qui
nazol i ne- 8- carboxylic acid dinmethyl am de The title was pr @Fared
from 2-<gpmpleebh | Bisinethase Al i;Q:héiré? g, (IM&@IISRémé? O3S (100) [(M+H)
car bonyl ) - cycl ohexanone (25 ng, 0.1 1 nmol) and
N—[3-nethoxy-4-(4-nethy|-inidazol-l-yl)- phenyl j-guanidine dinitrate (31
ng, 0.084 mmol) using in anal ogous EnmnphiBhe procedure described in

((3):{88313 K 'ﬁ’ﬁ%%&] 9%r£§ ?&%@%ﬁ%ﬁ%pé metﬂgxy-l? 7ﬁmetﬁ/§-1mldaéoq11€91)- 407. 4
{2- [S-Nﬁ&Hym&nﬁné4 nethyl-lnldazol-l-yl) phenyl am no] -5, 6, 7, 8-t et rahydr o- qu

inazolin-8- "yl }-pyrrolidin-I|-yl-nmethanone a)
(1, 4-Di oxa-spiro[ 4.5]dec-6-yl)- pyrrolldln I-yb’hethanone Pyrrolidine (0.21

m., 2.5 mmvol) was added at 0 OC t& Q? n of 1, 4-di oxaspiro|
4. 5] decane- 6-carbonyl chloride int , 1 nmmol). The m xture was
stirred at 20 OC for 1 h, then-dfT d w ethyl acetate (40 niL), and

washed successively with water (Wd nL) saturated aquous sodi um car bonat e
solutlo . 1N hyd &Fld qng_mﬁth brine (10 nL). The organic
| ayer S €T TS : devaperated under reduced pressure
to give. E‘th@x 1@he§<@ mdz ér%ﬁ@gnm Ib%asasao@emitﬁ er50liosy-biMS | SP (nfe):

240 3 (100) F% Pyrrolidine- 1- carbonyD—cycrohexanone Using in
ana bgddign @mm n@tfym@@@aa ipanpdagous Buangthe Rpgpduse deseyibed in example 45a) to

4 di %a%ra@gr i@ édngdo%%a ) s LBl 8l G chX»%ME&P&HPé%‘E‘I? ift fifk IR 5t8p 31

IVE

b) (8-Ethoxvy-5.6.7.8-tetrahydro-quinazolin-2-v1)-[3-methoxy-4-(4-methyl-imidazol-1-yl)-

phenyl]-amine
15 The title compound was prepared from 2-[1-dimethylamino-methylidene]-6-ethoxy-

cyclohexanone (232 mg, 1.0 mmol) and N-[3-methoxy-4-(4-methyl-imidazol-1-yl)-phenyl]-
guanidine dinitrate (223 mg, 0.60 mmol) using in analogous manner the procedure described in

example 45b). Obtained as a white solid (50 mg, 22%). MS ISP (m/e): 380.4 (100) [(M+H)'].

20 Example 84
[3-Methoxy-4-(4-methyl-imidazol-1-yl)-phenyl]-(8-pyridin-2-yl-5,6,7,8-tetrahydro-

quinazolin-2-yl)-amine

\ 7

H
Soi
7N
N%

a) 2-[1-Dimethylamino-methylidene]-6-pyridin-2-yl-cyclohexanone

25  2-Pyridin-2-yl-cyclohexanone (175 mg, 1.0 mmol) was reacted with tert.-butoxy-bis-

(dimethylamino)-methane using in analogous manner the procedure described in example 45a) to



(56 ng, 93% as a white solid. M5S ISP (me): 196.3 (100) [(MH) +] . c)
2-[1-Di nmet hyl am no- net hyl i dene] - 6- (pyrrolidi ne-1-carbonyl)-cycl ohexanone

2- (PyrrolWei2ne/872ar bonyl ) - cycl ohexanone (56 ng, 0.29 mrOMEPAMRIY/F@WaEt ed
with tert.-butoxybis-( dinmethylam no)-nethane using in anal ogous manner the
procedure described in exanple 45a) to8%ive crude title conpound (58 ngy) as
a yellow oil which was used directly in the next step. MS ISP (me): 251.3
(100) [g(l\MFdIﬁldd tltle @Bmpound (226 mg) as a yellow solid which was used directly in the next step.

{2-[ 3- Met hox | - i mdazol-l-yl) phenyl am no] -5, 6. 7. 8-t et rahydr o- qu
i nazol MSéSP e) 2&9%@051 M1l y1 - met hanone The title compound was
prepared from 2-[1-di met hyl am no- net hyl i dene] - 6- (pyrrolidi ne-|carbonyl) -
cycl ohexanone (58 ng, 0.23 mmol) and

N- [ 3- i) i®:EYhoky{ 46, Bt thtrhbyidni-dainadolin-3¢y ) -[ 3 phethgdyi4-ghraciidil-neiddrol- t-yht e (64

50 g EI% usi ng i n anal ogous manner the proceduredescribed in exanple
45b) s a yellowsolid (55 ng, 73%. M5 ISP (me): 433.3 (100)
[ ( 'VH‘H) "ﬂhe tltla'cgn-?é‘ru&gwgg][oregd‘t%mﬁloﬁl & l[ﬁflh@lMarﬂlnG4né’f§§lmélne]76”p§ﬁéi(ﬂl2-yl-

| -yl) - phenyl] met hyl - oxadi azdl -5-yl)-4
tet r ahygrlohpenawt (6zal, 12y )aﬂlmdﬁ%[h)neﬂwm'fﬂa(ﬁemeﬂl&mmﬁam+ 1-y1)-phenydl-

| oxadi azol

S Ry TS (PLANRIERT anrue ) uring insinalogain mapess e progedirs dgspsivsriin

brom n%&aﬁplésqlsw Ot2iRERACIPUB WIRNAG 64 hide 4DY:.90a8 USP (ﬂ@:sanls mﬂoop[(wa{yb] e
30a) to give crude title conmpound (173 ng) as a brown oil ich was used
dir tlnyp 1 -1He"Gext step. b

3- Met hoxy 4- (4-met hyl -i m dazol - | 'yll\t ﬂlmﬁ I -[4-(3-methyl -[1. 2. 41oxadi azol -
5-yl)-4.5.6.7- tetrahydro-benzot hi azo I-am' ne The title conmpound was

pr epar g0- [B:Méthbﬁy-ﬁte(mhﬁwrynnﬁmamhyl)-pmsnylhnﬁho]I-S,ﬁlﬂ&mtmlgyki}o-qhimr)mse 70
nmg, 0.27 mmol) and crude

2- bronﬂ’l}ﬁm(ogp ihgiyHmetbangngy adi azol - 5-yl ) - cycl ohexanone (173 ngy, ca. 0.5
mol ) using in anal ogous nmanner the procedur e(dgscri bed in exanple Ib).
bt ai ned o

15 a) 1.4-Dioxa-spiro[4.5]decane-6-carbonyl chloride

To a solution of 1,4-dioxa-spiro[4.5]decane-6-carboxylic acid (2.42 g, 13 mmol) in methanol (6
mL) was added a 5.4 N solution of sodium methoxide in methanol (2.41 mL). The mixture was
stirred at 20 °C for 20 min and the solvent was then evaporated under reduced pressure. Toluene
(20 mL) was added to the residue and the solvent was evaporated under reduced pressure. The
20  white solid obtained (2.5 g) was suspended in toluene (13 mL) and thionyl chloride (1 mL, 13.8
mmol) was added to the stirred solution at 20 °C over 10 min. Stirring was continued at 40 °C
for 1 h when gas evolution stopped to give a ca 1 M solution of 1,4-dioxa-spiro[4.5]decane-6-

carbonyl chloride in toluene.

25 b) (1.4-Dioxa-spiro[4.5]dec-6-yl)-morpholin-4-yl-methanone
Morpholine (0.22 mL, 2.5 mmol) was added at 0 °C to a 1 M solution of 1,4-dioxa-

spiro[4.5]decane-6-carbonyl chloride in toluene (1 mL, 1 mmol). The mixture was stirred at 20
°C for 1 h, then diluted with ethyl acetate (40 mL), and washed successively with water (10 mL),

saturated aqueous sodium carbonate solution (10 mL), 1 N hydrochloric acid, and with brine (10



as a light-brown foam (25 ng, 22%. M5 ISP (me): 423.1 (100) [(M+H) +]
Exanpl e 89 [ 3- Met hoxy-4-(3-nethyl-[ 1,2, 4]

oxadi azolWe-2909/08p12ényl | - (4- phenyl - 4, 5, 6, 7-t et r ahydr obenP6THiP2¢08/050036
2-yl)-am ne A solution of

4- (4-phenyl -4,5, 6, 7-t et rahydr o- benzot hB&zol - 2-yl ) ani no) - benzoi ¢ acid (120
nmg, 0.32 mml) and 1,1 '-carbonyldiimdazol (60 ng, 0.36 nmol) in

di met hyiﬂt)o rrﬁa ﬂirgiﬁlc(lzydm)as \deisd stérrsoeant @ﬂfawanmﬂ dwlbcﬁswamn&ié}&é‘duoéd @taasﬂrd&x m ne
(24 ngy mol ) was added and the solution was sti gp s at
95C ancgweht@ﬁ tigle cwmddé%lmga 2t as whige §@!%M%F§%yehu2ﬁét3é&0% KW& Hy!
acetate and washed four tinmes with water, once with brine, dried over
magnesi um sul fate and t he sol vent was renoved under reduced pressure. The
resi due:)\ZB(quhdlﬁlieefldcanhorwiDI—hccmmnomsi ngdi chl or orret hane with 3% rret hanol as

S0 e M RSSO e BBl 5L 2Rk
2- Met h%%o% dofieARMEN P15 BLY Wehd zE&l'@éIQr&oﬁ%ed”f%Qﬁé?'sﬁﬁ%c a?aa/tmm%dtﬂ%ﬁzom tri

|

Zewg% hoxixtuge (ms péreed/to-89, % B 2-ht dhe ahtdreovizetorbdiip 20 5C, dilyibdwitheihybeeesaiei de
A | ut

o ol IS g washedvgith sptated aguseys RPuDSrbonate AsTutisy CHLRYd: A0 ybring: o

my, 2. J(lcmﬂ!))ngama, laycEFa D@ Ghick 8 Haaallfitd8ad BBapo2at&d MaRt YeduBed pressure
di met hyl fornmam de (15 nL) was stirred for 30 m nutes at 500C. The sol ution

was! & ode stretthe Gdosamrpurg (V7 Bguddes2eambiie setida My B @eck gil LPi(6e0)(MéHN,
21.3 mmol ) was added slowy. The reaction m xture was stirred for 45
m nutes at roomtenperature. The reaction was poured onto water, stirred
for 15 dy2ruteisnctindarhine- rﬁahi/ldie\nlal%i(mbhﬁbade ofchrbongl higdohttanomat er and dri ed
to yleldthetltle conpound (661 ny, 82% as an off-white solid np
243~ 248cMeng (pgp-zt-ﬁgrgynyl)ggg:lqhe(xiw (FZM.{)}S rnm%) was reacted with tert.-butoxy-

2- Met hW%d%mgtﬂ RREAN.ma: géne J%gﬁﬁt ?g@ﬁsqnaﬁﬁ;%gjr@geghre%exm@gq&zx&?ﬁmon' tri

le Trifluoro atetic aci 57 uL, 1.83 nmol) was ded sl'owy to
a cbol ddaptospensudntiidd compound (16 mg) as a yellow oil which was used dlrectly in the next

(26r27§t hoxe%ll\%g(sfépo(la%yEm S%IO%)f(MEﬁ J]\hydro benzot hi azol - 2-yl anm no) - benzam de

e) {2-[3-Methoxy-4-(4-methyl-imidazol-1-yl)-phenylamino]-5,6,7.8-tetrahydro-quinazolin-8-

vy1}-morpholin-4-yl-methanone

20 The title compound was prepared from 2-[1-dimethylamino-methylidene]-6-(morpholine-4-
carbonyl)-cyclohexanone (16 mg, 0.06 mmol) and N-[3-methoxy-4-(4-methyl-imidazol-1-yl)-
phenyl]-guanidine dinitrate (17 mg, 0.045 mmol) using in analogous manner the procedure
described in example 45b). Obtained as a yellow solid (5 mg, 25%). MS ISP (m/e): 449.4 (100)
[(M+H)']

25 Example 86
2-[3-Methoxy-4-(4-methyl-imidazol-1-yl)-phenylamino|-5,6,7,8-tetrahydro-quinazoline-8-

carboxylic acid dimethylamide

SeRe
~N Nz

N

ht

a) 1.4-Dioxa-spiro[4.5]decane-6-carboxvlic acid dimethylamide




mml) in dioxane (2 nL) and pyridine (292 uL, 3.6 mmol). The white
suspension was stirred for 30 m nutes under cooling and then for 2 hours at
500C and WOor0®/agp127s at 800C. Additional trifluoro acet PETAPRAIANIYEr i de
(300 uL), pyridine (400 uL) and dioxane (5 nmL) were added and the reaction
was stirred at 800C for 2 hours result-B%g in a clear brown solution. The
sol vent was renoved under reduced pressure and the residue was partitioned
bet weermeed h s@gdnad el zaﬂd)xmpﬁbm ﬂ]b&aﬁwam'monbzwﬂdsrldma tolsied rhiy Cemwilt h
sat ur at ed a&ueo ogen. car bhonat e, dried over nmagnesi um

odium h
sul f at avasfad @%@@CZM'9?M§0§!&W@B¢%@ w}%»lwatﬁww ddJ Odpmeh ekhgmixturgne
resi du I
e el uan T ERYL Pl oE B By P BE g B ) At S T E | s
(me): v@&Qw@te( Gl(O)O)]L]: catitdyed aquEstrmﬂmerdarbonate solution (10 mL), 1 N hydrochlorlc

L3 E)Pag} ey &,l ! %51 M%%%ga{mc laye) wa{)shcﬁrpe%lolveﬁ d?u enlYl%ate and evapo}a?etdr ahydr

obe

(4- BronRgd- @@ﬁééﬁ)fﬁ/es@tﬁ%%/ bive t#s e hphnd (8 1¥1g, ﬁ%ﬁ@%’l&ie@@@ﬁ QMB'I@F Qhreg- Y1) -
am ne (4-Brono- 3-net hoxy-phenyl ) - thlourea (1.

2- br oma183pheayiytl dhexanone (1.29 g, 5. 10 nnDI) |n 20 n1 ethanol wer e
stirred overnight at reflux. The brown sol ution was evaporated to dryness;
the brown residue was dissolved in chloroform washed three tinmes with

wat er  ayyd-ofd-eekidckin RSB SlidBi$ il @amitike sol vent was evaporated in
vacuo. Columm chromatography (70 g silica, dichloronethane) afforded the

titl® désmguraalogousmannes tgpreecdard degerbegripwrema s oM reeenf e) : 417, 1

100
éroaé [£&§¢Q%¥%Bn%8§gﬁl&§E£%§%2§%%?ggég§fgﬁﬁ§%0§2§§%§2Sﬁgﬂ}g%gpgg%?ﬁ$%road,
2H), 2.tBétitleedmmadd (3 Hng, 1792 af areddodad oil 3MS. ISB)(m/e): 170.3 (100) [(M+H) 1.

[ 3- Met hoxy-4- (I - met hyl - I H pyrazol - 4-yl) - phenyl | - (4- phenyl -4. 5,6, 7-tetrahydr
obenzot hi azol - 2-yl)-amine In a mcrowave vial a m xture of

(4-bro e 23f 1 -rﬁh{%marﬁlﬂgl}ﬂéthvlfd%nplh@ Mbm‘ﬁo Bnd4 %altb%h{ll‘filngﬁ pheRsst hi azol -

15 2-Oxo-cyclohexanecarboxylic acid dimethylamide (31 mg, 0.18 mmol) was reacted with tert.-

butoxy-bis-(dimethylamino)-methane using in analogous manner the procedure described in
example 45a) to give crude title compound (25 mg) as a yellow solid which was used directly in

the next step. MS ISP (m/e): 225.1 (100) [(M+H)].

20  d) 2-[3-Methoxv-4-(4-methyl-imidazol-1-y)-phenylamino]-5,6,7,8-tetrahydro-quinazoline-8-

carboxylic acid dimethylamide

The title compound was prepared from 2-[ 1-dimethylamino-methylidene]-6-(morpholine-4-
carbonyl)-cyclohexanone (25 mg, 0.11 mmol) and N-[3-methoxy-4-(4-methyl-imidazol-1-yl)-
phenyl]-guanidine dinitrate (31 mg, 0.084 mmol) using in analogous manner the procedure

25 described in example 45b). Obtained as a white solid (23 mg, 67%). MS ISP (m/e): 407.4 (100)
[(M+H)"]. mp 150-152°C.

30



2-yl)-amne (120 ng, 0.289 mol ), |-nmethyl-4-(4,4,5,5-tetranmethyl -1, 3, 2-

di oxaborol an-2-yl)-I H pyrazole (185 ng, 0.88 mmvl ), palladium (11) acetate
(6 ng 0. 020 2pI8y128nd pot assium fluoride (5 1 ng, 0.867PEEHPROGOMSE 361

met hanol was purged with nitrogen. The vial was sealed and the m xture was
irradiated for 1A h at 1400C in a micr-8hve oven. The reaction m xture was
filtered and the filtrate was concentrated, the residue was dissolved in
di chl oronet hane, washed three tines with water, dried and evaporated in
vacuo. Columm chromat ography (12 g S|I|ca dlchloronethane + 1. 8% net hanol
viv) afforded the title conpound (15¥m as a light browm wax. M5 ISP

(me) {@%{Z (Meﬁl%gém (%(nggllﬁ}rﬂm “.3%“%2‘“% Mépgsgﬁ;ﬁ%m r,/d failu%thE 3- (s,
(dd |+y)} p¥rroBdipsl M—nﬂed;aﬂolﬁ)s 3.92 (s, 3H), 3.68 (s, 3H), 2.75 ( m broad
2H), 2.20 (mbroad, IH), 1.88 (m broad, 3H). Exanple 92

[ 3- Met hoxy- 4- ( 2- nethyl-thlazol 5-yl)- pheny%] 4-phenyl -4,5,6, 7-tetrahydro-b
enzot hi azol -2- yl)-am ne a) 5-(2-nmethoxy-4- ro- phenyl ) - 2- net hyl -t hi azol e
In a mcrowave vial a m xture of© roani sol e (800 ng, 3.38
mol ), potassium acetate (503 ng, nd

tetraki s(tri phenyl phosphi ne) - maINadlun(O) (197 ng, 0.17 mml) in

N, N- di met hyl acetam de (12 nl) Was flushed with argon while 2-nethylthiazole
(1.7 g, 16.9 nmol) was added. The tube was seal ed and the m xture was

i rradi gf ed4DibidIBsrd| 95)RB-0FINPL@SlidiA 18y ITh&hawaye oven at 1600C. The
red-brown m xture was partitioned between ethyl acetate and water. The

wat er |Payretiding£0.2é& ndx 2 aomed) wis 4ilded A0 “Géer AN solTHen ebhidiesd- or gani ¢
phases el |§1 Lﬁﬁ? Sc{a}ge gf,]cg{bé\?}g I t1de Gmttd]lu y(ﬁ mlL, Olnc & tl“ﬂe %{l)lit{]l wiy 'st%ged’\%t%

nagnesﬁﬁﬁ? porate ess. SRRt ograph
si |'i ca,°Chigpt apgher Uhirded aget iy adétatc(AY mIgf efﬂarmaed ﬁecéssmeej @@Hmtm@l({ ﬁﬁ(j)
as a yellom/solld MS ISP (me): 251 1j$100 (CDCIS

306? QvHzyturgied gpmys so urmgar(ognatp plutien gl |h|ydr07hlgmc @gld a,qq)vvlth;br;@e (10
mL). The organic layer was dried over sodium sulfate and evaporated under reduced pressure to

give the title compound (97 mg, 41%) as a white solid. MS ISP (m/e): 240.3 (100) [(M+H)"].

b) 2-(Pyrrolidine-1-carbonyl)-cyclohexanone

15 Using in analogous manner the procedure described in example 85¢), (1,4-dioxa-spiro[4.5]dec-6-
yl)-pyrrolidin-1-yl-methanone (74 mg, 0.31 mmol) was hydrolyzed to give the title compound
(56 mg, 93%) as a white solid. MS ISP (m/e): 196.3 (100) [(M+H)"].

¢) 2-[1-Dimethylamino-methylidene]-6-(pyrrolidine-1-carbonyl)-cyclohexanone

20  2-(Pyrrolidine-1-carbonyl)-cyclohexanone (56 mg, 0.29 mmol) was reacted with tert.-butoxy-
bis-(dimethylamino)-methane using in analogous manner the procedure described in example
45a) to give crude title compound (58 mg) as a yellow oil which was used directly in the next

step. MS ISP (m/e): 251.3 (100) [(M+H) ].

25  d) {2-[3-Methoxy-4-(4-methyl-imidazol-1-y])-phenylamino]-5,6,7.8-tetrahydro-quinazolin-&-

vy} -pyrrolidin-1-yl-methanone

The title compound was prepared from 2-[ 1-dimethylamino-methylidene]-6-(pyrrolidine-1-
carbonyl)-cyclohexanone (58 mg, 0.23 mmol) and N-[3-methoxy-4-(4-methyl-imidazol-1-yl)-

phenyl]-guanidine dinitrate (64 mg, 0.17 mmol) using in analogous manner the procedure



(d, IH, 4.05 (s, 3H), 2.76 (s, 3H. nmp 114-1 17 0C. b)

3- Met hoxy- 4- (2- et hyl -t hi azol - 5-yl ) - phenyl am ne A suspensi on of

5- ( 2- net NER\2OU/A87127 0- phenyl ) - 2- met hyl -t hi azol e (330 ng, PCTEP2008195003@nd
anhydrous stannous chloride (1.28 g, 6.59 mmol ) in ethanol (21 nlL) was
stirred at reflux for 1 hour. The yel I-8lv solution is evaporated and the
resi due dissolved in ethyl acetate. This solution is washed twice with 2N
aqueousics@ibict i Eyuaipdx i 5l. Oblaitcd@n a yolléh sblid (55, mglrizes). MS IsPn@ageaedBum(sal)f at e
and evag&rated to dryness to afford the title conmpound (266 ng, 91% as an

or ange [dirHY ] e Crie): 221.2 (100) [(MrH)+] . 1 NMR (CDC 3, 300 MHz):
d(ppn) = 7.81 (s, IH), 7.33 (d, IH) ggm 2H), 3.87 (s, 3H), 3.83 (m
2H), 2.69 (s, 3H. np 125-129 0C 6? - Met hoxy- 4- (2-net hyl -thiazo 1-5

- yI ) - pF[mMémoxy-Hl-(dunetayannnlazdl-hyl)qﬂlenyl] -[4-(3-methyl-[1,2,4]|oxadiazol-5-y1)-4,5,6,7-

X 2- met th|a I') - phenyl am ne (100 ng, 0.45 nmol) in
tetr hﬁﬁ%ﬁhﬂﬁﬁd&mea h 'é QWHH% drop wise under stirring and under an
at nosphere benzoyl |soth|ocyanate (67.7 ul, OM8 mmol). The reaction was
stirred at roomtenperature for 3 hoursand t Re_ 5ol vent was renoved under
reduced pressure. The residue was® Pvﬁe i/n methanol (6 nmL) and a
sol ution of potassium carbonate , nmmol) in water (3 nL) was
added. The resulting suspension was stlrreo 4t room t enperature over night.
The precipitate was filtered off, washed with water and diethyl ether to
yi el d the gkl ERAR 1@3 aBRLE1-3.9h)! Woﬁ@ia'ngné 113 ny, 89% M5 | SP
(nme): 0 Miz): d (ppm) = 9.82 (s,
| H NH)Z (38M©’Qly({; 2 H]Q)xadmzcﬂ'zﬁ y]d-cyq:lp{)lexa?lonﬁo@@gng,ﬂ]—g mmpl))was(lgronnnq)ed Bigyin( s,

5 it BB 5t itrosedugsseseritggyn prsmR)s PO s RIS Smpopad (R g o- b
enzpg hinag)ls adrowh bil aHidlewds Rl dirc@ty @fthd Sextstepoxy- 4- (2 met hyl -thiazo 1-5
-yl)-phenyl] -thiourea ( 110 ng, 0.39 mol) and
2- br ono- 6- phenyl cycl ohexanone (105 ng, 0.41 nnDI) in ethanol (4 n1) was

[ ' ' | Aﬁfter

UT € O e
949 aSGtaahW&ﬁol l@eﬂzst(h[azdlz-l\/ﬁ dn&iﬁe(rﬁe) 434, 3 (100) [(M+H) +]

The title compound was prepared from [3-methoxy-4-(4-methyl-imidazol-1-yl)-phenyl}-thiourea
15 (70 mg, 0.27 mmol) and crude 2-bromo-6-(3-methyl-[1,2,4]oxadiazol-5-yl)-cyclohexanone (173
mg, ca. 0.5 mmol) using in analogous manner the procedure described in example 1b). Obtained

as a light-brown foam (25 mg, 22%). MS ISP (m/e): 423.1 (100) [(M+H) 1.

Example 89
20  [3-Methoxy-4-(3-methyl-[1,2,4]oxadiazol-5-yl)-phenyl]-(4-phenyl-4,5,6,7-tetrahydro-

benzothiazol-2-yl)-amine

A solution of 4-(4-phenyl-4,5,6,7-tetrahydro-benzothiazol-2-yl)amino)-benzoic acid (120 mg,
0.32 mmol) and 1,1 -carbonyldiimidazol (60 mg, 0.36 mmol) in dimethylformamide (2 mL) was
25  stirred for 50 minutes at 50°C. Acetamidoxmine (24 mg, 0.32 mmol) was added and the solution
was stirred for 5 hours at 95°C and then at 120°C over night. The solution was diluted with ethyl
acetate and washed four times with water, once with brine, dried over magnesium sulfate and the

solvent was removed under reduced pressure. The residue was purified on silica gel using



1 NVR (DVMSO D6, 300 MHz): d (ppm) = 10.32 (br s, IH NH), 8.10 (s, IH),
7.61 (s, IH, 7.56 (d, IH, 7.29 (t, 2H), 7.15 - 7.21 (m 3H), 6.85 (d,

I H), 4.00WOrp0%a8y1273.48 (s, 3H), 2.75 (m 2H), 2.68 (s, PEBHEP2@903008¢n | H),
1.70 - 1.94 (m 3H). Exanple 93

[ 4- (2, 4- Di met hyl -t hi azol - 5-yl ) - 3- net ho®3~ phenyl | - (4- phenyl -4, 5, 6, 7-t et rahyd
robenzot hi azol - 2-yl)-am ne a)

5-(2- NEiﬁdlﬂD@Sméthahé withhe methana), a@a-emdﬂretdmbldttm arz@&(ﬁnpdma (09 Big0WGRaya Hghta

m xture of 2-bronp-5-nitroanisol 00 2.5 pot assi um acet at e
(377" s soB BRI -AnE Gt SES bk GTer ApAdrgPDHBNRR o) - pal | adi ur(0) - ( 148 .
0.13 mmol ) in N, N-di nethylacetam de (8 nL) was flushed with nitrogene while
2,4-dimethylthiazole (1.47 g, 12.7 mmol) was added. The tube was seal ed and
the m xture irradiated for 30 m nutEsample®D00C. The red brown m xture was

7o okt PN B PR A G0 e R R AP aCO e ¢ washed

with water, with brine, dried with nagnesium g fate and the sol vent was
evaporated to dryness. Col umm chronmat ogr aphy g silica, heptane / ethyl
acetate 7:3 v/v) afforded the gtl a ng, 62% as a yellow
solid. MSISP (me): 265.1 (160) (H NVR (CDCl 3, 300 MHz): d
(ppm = 7.90 (dd, IH, 7.81 (d, IH), 3.95 (s, 3H), 2.71 (s,
3H), 2.35 (s, 3H). mp 123 - C b) 4-(2,4 rrethyl-thi azo 1-5
-yl)-3-nmet hoxy- phenyl am ne A suspen5| on of )
5_(2_ ks 2.&/" AX |\ '-IJ-.h'\\_“ ;-'g!.

2 oila 3
anhydr g
T T e e
resi duenlo aad vad-camoryldjimideel @b mgTDISSnSlO I) it d metil ormastided( 1irhih) Wik
aqueous sodi um hydr oxi de solgllﬁtl on, with water, with brine, dried with

magHbsistifes frQaingicy at pE Cs 9é94t1t%vya%mcz¢r t9r05G and 29 r/y ABUCOUS aRmapHIm
¢ hr Omth?ﬁfo%myso é@an Birh. CA. 3 RERIIPRS 4ddel Bl IRCElaE£tBA mixRAYY{ A hpr ded

the titFe conpoun
45 minutes at room temperature. The reaction was poured onto water, stirred for 15 minutes and

the solid was filtered off, washed with water and dried to yield the title compound (661 mg,
82%) as an off-white solid. mp 243-246°C. MS ISP (m/e): 380.4 (100) [(M+H)].

15
b) 2-Methoxy-4-(4-phenyl-4,5.6,7-tetrahydro-benzothiazol-2-ylamino)-benzonitrile

Trifluoroacetic acid anhydride (257 uL, 1.83 mmol) was added slowly to a cooled suspension of
2-methoxy-4-(4-phenyl-4,5,6,7-tetrahydro-benzothiazol-2-ylamino)-benzamide (625 mg, 1.65
mmol) in dioxane (2 mL) and pyridine (292 uL, 3.6 mmol). The white suspension was stirred for

20 30 minutes under cooling and then for 2 hours at 50°C and for 3 hours at 80°C. Additional
trifluoroacetic acid anhydride (300 uL), pyridine (400 uL) and dioxane (5 mL) were added and
the reaction was stirred at 80°C for 2 hours resulting in a clear brown solution. The solvent was
removed under reduced pressure and the residue was partitioned between ethyl acetate and
water. The organic layer was washed twice with saturated aqueous sodium hydrogen carbonate,

25  brine, dried over magnesium sulfate, filtered and the solvent was removed under reduced
pressure. The residue was purified on silica gel using dichloromethane with 4% methanol as
cluent to yield the title compound (236 mg, 40%) as a beige foam. MS ISP (m/e): 362.3 (100)
[(M+H)']
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(276 mg, 75% as a pale yellowsolid. MS ISP (me): 235.2 (100) [ (MtH) +]
1H NVR (CDCl 3, 300 MHz): d (ppm = 7.04 (d, IH, 6.31 (m 2H), 3.80 (s
broad, 2HyO 289787128, 3H), 2.66 (s, 3H), 2.29 (s, 3H). mMBCTEP2009DI®E cC)

| 4- (2, 4-Di met hyl -t hiazo 1-5 -yl )-3-net hoxy-phenyl] -thiourea To a sol ution
of 4-(2,4-dinmethyl-thiazol-5-yl)-3-nmet-Adxy- phenyl ami ne (100 ny, 0.43 mol)
in tetrahydrofurane (4 nL) was added drop w se under stirring and under an
at rosphere benzoyl isothiocyanate (Bxarfipkl91 0. 45 rmDI) The reaction was
stirred_at roomtenperature for 3 hours and the solvent was renoved under

r educed3pYledheny-d-(17Rethy b Hoer agpls-yh phenyliad iphemrhafdtetghdyo-and a

sol uti q{% %thpa%f S fiR! bonate (177 ng, 1.28 mmol) in water (3 nL) was
added. The Tesu g suspensi on was stirred at roomtenperature over night.
The precipitate was filtered off, washed with
yield the title conpound as a pale yel l qw soli §
294.1 (100) [(M:H)+] . 1H NWVR (DAEO-R BN
NH), 7.35 (s, IH, 7.21 (d, IH,

2.20 (s, 3H). d _
[4- (2, 4-D net hyl -t hi azol - 5-yl '}' 34 met hoxy- phenyT ] - (4- phenyl -4,5, 6, 7-t et rahyd
ro- benzot hi azol - 2-yl)-am ne A'sol ution of

[ 4- (52 %) (4-BRd Y 3 h8h8ZRbh iyl U=phe APLA 9 XYr- m}mlr& 'bEMo@MEz%@-z(@ﬁaﬁﬁle 0. 30

mmol ) anhd 2Z- br ono- 6- phienyl - cycl ohexanone (80 ny, 32 mmol )" 1 n ethanol (3
m ) was{4+BarameeB -tethogfpbsnyd)tviouregt 20 &, Mé%mﬂ)mnﬂ&@dn@a@-phbnms filtered

(()Egoa%(}a,&?gool i n%(lgfbyél oI(r)Q te gar%l#geqt%%g %}g;agmﬁggx %t;]r%f]t' L%% con‘gound
NVR ( %@1&1 Quas 30HoMkd io (ﬁyﬁd@@rﬁle Brobéh I%Zldﬁ@ﬁva§ disédtvedNhlchlofefdBn(Wwashbdl)

7.28(t, 2H), 7.12 - 7.19 (m 4H), 6.85 (d, H%400m|H),337(s,3H),
2 74 (rﬁlreg Hyes svidevqter angidricd avithomagnesmpg sul@te]_ he pglverdywas pyqrprated inp@cpen

Ch B e ibmatqasgnny, 70y siisa, dih Rrogmssans) ygrdedtisyiiedorrgugd Cobichyn ) - am
ne a) (AYBykiadight HroWn—fbmﬁnMS ISth{megy:€a7.1 (100) [(M+H)']. HNMR (CDClg, 300
MHz): (ppm) = 7.25 (m, 7H), 6.90 (s broad, 1H), 6.50 (dd, 1H), 4.04 (m broad, 1H), 3.58 (s,
3H), 2.75 (m broad, 2H), 2.20 (m broad, 1H), 1.77 (m broad, 3H).

ar and diethyl ether to
90 ng, 72% . M5 ISP (nfe):
> d (ppm = 9.81 (s, IH,
3.76 (s, 3H), 2.59 (s, 3H,

15  b) [3-Methoxvy-4-(1-methvl-1H-pyrazol-4-yl)-phenvyl]-(4-phenyl-4,5.6.7-tetrahydro-

benzothiazol-2-yl)-amine

In a microwave vial a mixture of (4-bromo-3-methoxy-phenyl)-(4-phenyl-4,5,6,7-tetrahydro-
benzothiazol-2-yl)-amine (120 mg, 0.289 mmol), 1-methyl-4-(4,4,5,5-tetramethyl-1,3,2-
dioxaborolan-2-yl)-1H-pyrazole (185 mg, 0.88 mmol), palladium (II) acetate (6 mg 0.027

20  mmol) and potassium fluoride (51 mg, 0.867 mmol) in 6 ml methanol was purged with nitrogen.
The vial was sealed and the mixture was irradiated for % h at 140°C in a microwave oven. The
reaction mixture was filtered and the filtrate was concentrated, the residue was dissolved in
dichloromethane, washed three times with water, dried and evaporated in vacuo. Column
chromatography (12 g silica, dichloromethane + 1.8% methanol v/v) afforded the title compound

25  (19mg, 16%) as a light brown wax. MS ISP (m/e): 417.1 (100) [(M+H)]. "H NMR (CDCls, 300
MHz): 6 (ppm) = 7.79 (s, 1H), 7.75 (s, 1H), 7.38 (d, 1H), 7.22 (m, 6H), 6.97 (s broad, 1H), 6.65
(dd, 1H), 4.05 (s broad, 1H), 3.92 (s, 3H), 3.68 (s, 3H), 2.75 ( m broad, 2H), 2.20 (m broad, 1H),
1.88 (m broad, 3H).
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To a solution of 4-pyridin-4-yl-phenylamne (142 ng, 0.83 mmol) in
tetrahydrofurane (5 nL) was added drop w se under benzoyl i sothiocyanate
(124 ulL, WOg80%8D12y. The reaction was stirred at room t @6HaPa9/0s008er 3
hours. The sol vent was renoved under reduced pressure. The residue was

di ssolved in nethanol (6 nL) and a sol-844 on of potassi um carbonate (346 ny,
2.5 mol) in water (3 nL) was added. The resulting suspension was stirred
at room tenperature over night. TheEﬂnﬁpkpntate was filtered off washed
with water and diethyl ether to yield the title conpound as ale yellow
solid (3dMethg Xy-faze)glethwbthlwlﬁrﬂlirphelzij@zptl%)l ﬁi,ﬁﬂlﬂftrrhyci@sbmeﬂmol- -
[(N$NH%hH%nb§ 1 NV\R (DVSO-D 6, 300 MHz): d (ppm = 9.86 (s, IH NH), 8.61
(d, 2H) (d, 2H), 7.69 (d, IH, 7.61 (d, 2H). b)

(4-Phenyl -4,5, 6, 7-t et rahydr o- benzot hi azol - 2-yl )
ne A solution of (4-pyridin-4-ylq henyl*}thiour-
2- br ono- 6- phenyl cycl ohexanone (7 . OTAS 0
heated to reflux over night. Th
and the residue was purlfled—Qy [fol um chro

N PYridin-4-yl-phenyl)-an
k100 ng, 0.44 mmol) and
in ethanol (5 M) was
pved under reduced pressure
Xgraphy on silica gel using

met hyl ene chl ori de and net hyl chloride / et hanol (19:1 v/v) as the
eluent to yield the title conpound (34 ng, 20% as a yellom/solld M5 | SP
(M & : a3842andth ti-pllenly])-2-he D6, 300 MHz): d (ppm 8.61 (d,

(ZIF_TID ”7_')11?% 11@\)\(%'%2 %(_'jzm%tﬂlg oft%?ofoln'ub nfroflﬁlso%‘el(%g@ntg;%’% 13 (d, 2%54 08

4-(2- I t hi | -
2 Y1) - A T SO ?)%ﬁzétrh?@?“mww’hmmm@”¥?§m§§‘?’5?. on of

2. etrmgwnmzwrsetmcm@m@m V(aafgl v ph Ergﬁlﬁrg‘{l’]hrﬂee%ﬁlsefhw@ezc%(wll a
t et rahyds obur ang (20,810 1pR%,added henzo the'n%aot Pl 05V BALE.A #49.Thy

nmol ) ETné”reae Frred oo enpera
sol Mentminass ﬁremﬁ@dwwtd@srenraedam The essbiosnansttird evak psmdueed/\laﬁwsasa&ﬂd ed in

et han%lcetgl‘c:)é('zlncr{1§)3atelrP”lqltleavsvg‘clellrJ {decravtzgsorre]aé[xteract%(? gv?thn%iyl acetatrem"lghe combined organic
phases were washed three times with water, once with brine, dried with magnesium sulfate and
evaporated to dryness. Column chromatography (70 g silica, heptane/ethyl acetate 7:3 v/v)
afforded the title compound (360 mg, 42%) as a yellow solid. MS ISP (m/e): 251.1 (100)
15 [(M+H)]. "HNMR (CDCl, 300 MHz): & (ppm) = 8.15 (s, 1H),7.90 (dd, 1H), 7.84 (s, 1H), 7.72

(d, 1H), 4.05 (s, 3H), 2.76 (s, 3H). mp 114-117 °C.

b) 3-Methoxvy-4-(2-methyl-thiazol-5-vyl)-phenylamine

A suspension of 5-(2-methoxy-4-nitro-phenyl)-2-methyl-thiazole (330 mg, 1.32 mmol) and
20  anhydrous stannous chloride (1.28 g, 6.59 mmol) in ethanol (21 mL) was stirred at reflux for 1
hour. The yellow solution is evaporated and the residue dissolved in ethyl acetate. This solution
is washed twice with 2N aqueous sodium hydroxide solution, with brine, dried with magnesium
sulfate and evaporated to dryness to afford the title compound (266 mg, 91%) as an orange solid.
MS ISP (m/e): 221.2 (100) [(M+H)"]. "TH NMR (CDCls, 300 MHz): 8(ppm) = 7.81 (s, 1H), 7.33
25 (d, 1H), 6.31 (m, 2H), 3.87 (s, 3H), 3.83 (m, 2H), 2.69 (s, 3H). mp 125-129 °C.

¢) [3-Methoxv-4-(2-methyl-thiazol-5-y)-phenyl]-thiourea

To a solution of 3-methoxy-4-(2-methyl-thiazol-5-yl)-phenylamine (100 mg, 0.45 mmol) in
tetrahydrofurane (4 mL) was added drop wise under stirring and under an atmosphere benzoyl

30 isothiocyanate (67.7 ul, 0.48 mmol). The reaction was stirred at room temperature for 3 hours



di ssolved in water (15 nL) was added drop wi se to the suspension. The
reaction was stired at roomtenperature over night. The resulting solution
was evapowveree/@n7t he resi due was stirred with water. PREBPR@GIONB@Gt e was
filtered off, washed twice with water and twice with diethyl ether. The
resi due was di ssolved in tetrahydrofurdhe and the sol vent was renoved under
reduced pressure to yield the title conpound as a light yellow solid (270
rrg, 44%hd thSolleRt (va¥ &hioved 8nder (dRyd pichud. Athe.resididViRy dBRBQ<Don n&ﬂﬁmM-@) d

1 g 88?t ( S)Sqq}iq qg}l\lllljc?oh o7fpgtass(uclim caled)onatZ (1588 r(ng, 1. %gi) rnrno7l) 1%16wat§r (3I rlr;?dj was added the
[ 4- (2- ELOha0 gﬁe{%uloﬁ vVa!s)s F@ Qtyrlgl)m(té Banyd oé@r% Séarrt Tl%eedrlél@ﬁﬂeﬁ Qzap Hét%ﬁ hirgzol -

2-yl)-am ne tion o et h - 0xazo | ourea (124
ng, O. Sﬁ.hshasrb‘ivv)th antkr 2nd daohpd Gthepta)ejnylﬂ¢bqnﬂl©d7cenmmdeas ¢ b3k ywﬂow@o%(mﬁuhg in
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ng, 85% as abrown SO|Id MSISP(rﬂe) 402 3 (100) [(NH-|)+] .1 NMR
| H 4 :

(m 2 ,1gml}lg(mll—l)’l70-l88(m 3H), 1.25 (t, 3H). Exarrple96
4- (2, met hyl - oxazol - 5-yl ) -phenyl ] -(4-phenyl-4,5,6, 7-tetrahydr o- benzot hi
azol0 2 Pysqlutlmﬁ{éa)lethdx}( Q (Z{I@hﬂmé{thlytolfﬁmlj@hinﬁ] tlmh)re@ﬁé Ayhg, 0-3hnoobeadTo a
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(449 rrgwe@m@hm& brecfﬁ'ﬂ@ted@@ﬁd han finesd st dffce doding!t @sBrh atuteraadideied 2o
hours. The solvent was renoved under reduced pressure and the residue, was

suspendedd the tistdeamonng GH0y. Y4Pprasgsiclew cakibMa P (maxe+ g (1P0B[(MrvdD) 1.
di ssol VB 5W8D-b2 0B ietS FSIAPY 18590, 981, Koo BS0RYIPEPAEPE. 180 56
15 (d, TH), 7.29 (t, 2H), 7.15 — 7.21 (m, 3H), 6.85 (d, 1H), 4.00 (m, 1H), 3.48 (s, 3H), 2.75 (m, 2H),

2.68 (s, 3H), 2.14 (m, 1H), 1.70 — 1.94 (m, 3H).
Example 93

[4-(2,4-Dimethyl-thiazol-5-yl)-3-methoxy-phenyl]-(4-phenyl-4,5,6,7-tetrahydro-

20 benzothiazol-2-yl)-amine

a) 5-(2-Methoxy-4-nitro-phenyl)-2.4-dimethyl-thiazole

In a microwave vial a mixture of 2-bromo-5-nitroanisole (600 mg, 2.53 mmol), potassium
acctate (377 mg, 3.80 mmol) and tetrakis(triphenylphosphine)-palladium(0) (148 mg, 0.13

25 mmol) in N,N-dimethylacetamide (8 mL) was flushed with nitrogene while 2,4-dimethylthiazole
(1.47 g, 12.7 mmol) was added. The tube was sealed and the mixture irradiated for 30 minutes at
170°C. The red-brown mixture was partitioned between ethyl acetate and water. The aqueous
layer was re-extracted with ethyl acetate. The combined organic phases were washed with water,
with brine, dried with magnesium sulfate and the solvent was evaporated to dryness. Column

30 chromatography (40 g silica, heptane / ethyl acetate 7:3 v/v) afforded the title compound (415



stirred at roomtenperature over night. The resulting solution was
evaporated and the residue was stirred with water. The precipitate was
filtered \WOR200908312d twice with water and twi ce wi th di @REP2&9/81036 The
resi due was dissolved in tetrahydrofurane and the solvent was renoved under
reduced pressure to yield the title cofifpound as an off-white solid (420 ny,
68%9. M5 ISP (me): 248.1(100) [(M+H)+] . 1U NWR (DVSO-D 6, 300 MHz): d

E pprT)3 H)fng?z 6)&%)(as a yeltbw Nblid. MISSSP((eh/e)2205.1 71060 [(MHHEZH)'H RMRL(AT3C1; 3360, MBIZ29

S

[4-(2, &(meéfﬁy?ﬂ@ﬂaﬂd),-@lyﬂd) 1Bheral (d. 1) greriyd ), 878 (9-38 2-dhyuBEDHenz ot hi

azol - lé ]8Z{§L ae A sol ution of

[ 4- (2, 4! hyl - oxazol - 5-yl ) - phenyl ] -thiourea (124 ng, 0.50 mmol) and

2- brono- 6-phenyl - cycl ohexanone (139 ng, 0.55 mmol) in ethanol (5 nl) was
heat ed to reflux over n| ght The preC| pltated solid was filtered off after
coold n@ § d dnpctoxgphenylamigeq the title conmpound (170 nyg,

kD LS POl 1% Iy 0
7 a8Bydroys Ridnoud cl26ridd (1. 524g,,7 SYmhileni etharp] (24.105)Wamstitred at 2T fqr®  2H) ,

2 39 1..70 l e 97
[4-(3- ﬁ@pﬁyl—?l'he {I@Foiv éﬂﬁutgqﬂl_%%q S ra%rcpﬂnji %F@HQPC] dlssojlved 1n(emyl acl_eDtate Eﬁl (i e
- (4- phepikinft was QﬁaZhéde&;J{t@‘ 'I‘Ncilhﬁed?ﬁ REGLI BARxids sdfﬁt)onafﬂlle@ wath vt érdwife by, -

1, 2, 4]t hi adi azol - 5-yl ) - phenyl am ne To a suspensi on of
3 i hydried w(ith-magnesuphmtyic) anfl [th@sod{dnh wasl ceapordted ‘(omganersg Caduma 3ol

ooy S st P IS e BT s50RE 0t Bk SOSEL AR 4R ”‘émﬂz. o

was poypesim@nt sy, sad Alpaé 96llcRastaRUMSIEH @it e ds Qqe@n)c[@mbggrqt '] KMfRItEPOl:and
the m xture was stirred for 30 m nutes. he precipitatewas filtered off,

washed 30 tNMHaa OdppmIrhd . (didi HHads3 IHea 280, B8Q (SrﬂﬂfgadJM2fﬁ 1.8% fa Bl susabid). and

filter col | ganic layers were evaporated to yield crude title
corrpouﬁgw((fi g @é_?ls)g as a yellow solid.MS ISP (me): 192.2 (100)

[(M)+] . 1 NVR (DVBO- D6, 300 MHz):

'IJ

¢) [4-(2.4-Dimethyl-thiazol-5-y1)-3-methoxy-phenyl]-thiourea

To a solution of 4-(2,4-dimethyl-thiazol-5-yl)-3-methoxy-phenylamine (100 mg, 0.43 mmol) in
tetrahydrofurane (4 mL) was added drop wise under stirring and under an atmosphere benzoyl
isothiocyanate (63.6 ul, 0.45 mmol). The reaction was stirred at room temperature for 3 hours

20 and the solvent was removed under reduced pressure. The residue was dissolved in methanol (6
mL) and a solution of potassium carbonate (177 mg, 1.28 mmol) in water (3 mL) was added. The
resulting suspension was stirred at room temperature over night. The precipitate was filtered off,
washed with water and diethyl ether to yield the title compound as a pale yellow solid (90 mg,
72%). MS ISP (m/e): 294.1 (100) [(M+H)]. '"H NMR (DMSO-Ds, 300 MHz): & (ppm) = 9.81 (s,

25 1H, NH), 7.35 (s, 1H), 7.21 (d, 1H), 7.01 (s, 1H), 3.76 (s, 3H), 2.59 (s, 3H), 2.20 (s, 3H).

d) [4-(2.4-Dimethvl-thiazol-5-y1)-3-methoxy-phenyl]-(4-phenyl-4,5,6,7-tetrahydro-benzothiazol-

2-yl)-amine
A solution of [4-(2,4-dimethyl-thiazol-5-yl)-3-methoxy-phenyl]-thiourea (88 mg, 0.30 mmol)

30 and 2-bromo-6-phenyl-cyclohexanone (80 mg, 0.32 mmol) in ethanol (3 ml) was heated to reflux
over night. The precipitated solid was filtered off after cooling to room temperature and dried to
yield the title compound (100 mg, 100%) as a yellow solid. MS ISP (m/e): 448.2 (100)
[(M+H)]. "H NMR (DMSO-Dg, 300 MHz): & (ppm) = 10.27 (br s, 1H, NH), 7.59 (s, 1H), 7.28



d (ppm = 7.64 (d, 2H), 6.63 (d, 2H), 6.01 (br s, 2H), 2.54 (s, 3H). b
[4-(3-Methyl - [1.2.41thi adi azol -5-yl)-phenyl | -thiourea To a sol ution of

4- ( 3- met WD-2pe9/B71RJt hi adi azol - 5-yl ) - phenyl am ne (81 ny, POTAP2H41950036 n
tetrahydrofurane (6.4 nlL) was added benzoyl isothiocyanate (76 ny, 0.44
mml ). The reaction was stirred at rooBYtenperature for 3 hours. The

sol vent was renoved under reduced pressure and the residue was suspended in
met hanc({ 2H;>07 62 n17)19 (HQMBE,S(B 85(d; arhoned em(ﬂh'l')53lm (s, BHD72 M) 2H), 2568 (£3H), n
wat er was added drop wise to the suspension. The reaction was
stirre %ﬁ@% hﬂﬂédﬁbﬂﬁ@u#%ocdép(ﬁFQEP The resulting sol ution was
evaporated and the residue was stirred with water. The precipitate was
filtered off, washed with water and with diethyl ether to yield the title
conpound as a yellow solid (75 ng, Edfmple®8 ISP (nfe): 251.0 (100)

EE)IMFSE) (%l%h%g;fl-%g%a? etg‘(lww(?-)b?ém(thi]é @%)i?vs Sﬁ) ci1e21/|_¥7))amlne( ppm = 10.04

r4-(3-Methyl -[ 1. 2. 41t hi adi azol -5-yl) - phenyII-(4 enyl -4.5.6.7-tetrahvdro-b
enzot hi azol -2-yl)- am ne A solution of H
pl ) in ethanol (3 nm) was

[4-(3-methyl-[I],2,4]thiadiazol -5-
preci p| tatol id, unreacted thiourea,

2- brono- 6- phenyl - cycl ohexang
heated to refl ux over night.

g0 roomtenperature and washed with ethanol .
The filtrate was evaporated under reduced pressure and the residue was

was filtered off after coold

purifi ed?géppiﬁg %1‘9?{'1@?53{1?§mgmgept ane / ethyl acetate (4.1 v/v) as the

el uent e titlhe conpound (12 ny, 10% as a yellow solid. M5 ISP
(me): TMs@ut(W-@erﬁHﬂﬂl—pheﬂylMe((IDMSﬁngS 3000 Mzt traldydfpprane €5 £10.)51 (br
s, IH NH) 2 (d, 2 7.58 (d,.2H), 7 t , A9 (t..1H), 7.13
a1 by i Wik Shdat bizp Sipip ey s 12 ¥ ol i ebdctipn W

1. 9 (irr3dihe (GbA tBBpdratue ERMARMAL TRE s@I0aR NS rE86Vad whder reduced pressure. The

residue was dissolved in methanol (6 mL) and a solution of potassium carbonate (346 mg, 2.5

ourea (75 ng, 0.3 nmol) and

mmol) in water (3 mL) was added. The resulting suspension was stirred at room temperature
over night. The precipitate was filtered off, washed with water and diethyl ether to yield the title
compound as a pale yellow solid (291 mg, 152%). MS ISP (m/e): 230.2 (56) [(M+H)'], 213.0

15 (100) [(M-NH3+H)']. '"H NMR (DMSO-Ds, 300 MHz): 5 (ppm) = 9.86 (s, 1H, NH), 8.61 (d,
2H), 7.79 (d, 2H), 7.69 (d, 1H), 7.61 (d, 2H).

b) (4-Phenyl-4.5.6.7-tetrahydro-benzothiazol-2-y)-(4-pyridin-4-yl-phenyl)-amine

A solution of (4-pyridin-4-yl-phenyl)-thiourea (100 mg, 0.44 mmol) and 2-bromo-6-phenyl-

20 cyclohexanone (116 mg, 0.46 mmol) in ethanol (5 ml) was heated to reflux over night. The
solvent was removed under reduced pressure and the residue was purified by column
chromatography on silica gel using methylene chloride and methylene chloride / methanol (19:1
v/v) as the eluent to yield the title compound (34 mg, 20%) as a yellow solid. MS ISP (m/e):
384.2 (100) [(M+H)"]. "H NMR (DMSO-Ds, 300 MHz): § (ppm) = 8.61 (d, 2H), 7.59 (d, 2H),

25 7.46(d, 1H), 7.18 — 7.33 (m, 5H), 7.13 (d, 2H), 4.08 (m, 1H), 2.75 (m, 2H), 2.18 (m, 1H), 1.70 -
1.98 (m, 3H).

Example 95
[4-(2-Ethyl-oxazol-5-yl)-phenyl]-(4-phenyl-4,5,6,7-tetrahydro-benzothiazol-2-yl)-amine



R 1is -C(OOIower alkyl, cyano or is hetaryl; hetaryl is a fve-or six

nmenbered heteraryl group, optionally substituted by R; R is hal ogen,

| ower al KWD,200908&127al kyl substituted by hal ogen, | ower XRCEGEPR009/050036\er

al koxy substituted by hal ogen; R2 is hydrogen, |ower al koxy, |ower alkyl,

hal ogen or cyano; R3 is -(CH 2)n-C(O ®¥ower al kyl, |ower alkyl, |ower

al koxy, hydroxy, -OSi (CH3)2-1ower alkyl, -C(O-N(Iower alkyl)2,

-0 S(0O 2-1 ower al kyl, C3-7-cycloal kyl, S(O 2-ary eterocycl yl,
-C(O-heterocyclyl, or is aryl or hetaryfﬂ whi c y| or hetaryl rings are

optionally substltuted by one or hydr ogen, | ower al kyl,

hydroxy or CH2CN;, X is S o -NeQE drogen, |ower alkyl or

hydroxy, Y is a bond, -O, = or -N(R)-; R is hydrogen,

| ower al kyl, C(O) O I|ower alkylN O -lower alkyl, S(O2-lower alkyl, or

benzyl; nis O or 1 or a phar maceutlcally active acid addition salts

t her eof2) [£(2-Kthyka TE DAY TINQUWCAA according to claim 1 wherein het is a

fve-or - | r o Thyl
| ower aﬁ%lkg(? Hﬁ‘st Pt &ra (gl_%gggﬂ 'IE%&%?RQ &Q‘% 25 ftﬁg&gr@%gii 2‘8}\?’?}6-@) iKYy
Subst 1 gt gnl A  idiclt panagbiothiayetatal KOxyg, 1 dowly Tht ouetioal ky!

hal O5g erl)va% I’stirre(‘? at roor|$14terln]gs)erg ure ?oqeinhours()%e sgllvé% was rgmgx(?exdy under 1reducCl>1J pressure

and the residue was suspended in methanol (30 mL). Potassium carbonate (1036 mg, 7.5 mmol)

dissolved in water (15 mL) was added drop wise to the suspension. The reaction was stired at
room temperature over night. The resulting solution was evaporated and the residue was stirred
with water. The precipitate was filtered off, washed twice with water and twice with diethyl

10  ether. The residue was dissolved in tetrahydrofurane and the solvent was removed under reduced
pressure to yield the title compound as a light yellow solid (270 mg, 44%). MS ISP (m/e): 248.1
(100) [(M+H)]. "H NMR (DMSO-Dg, 300 MHz): 5 = 9.80 (s, 1H, NH), 7.61 (d, 2H), 7.52 (d,
2H), 7.46 (s, 1H), 3.80 (q, 2H), 1.28 (t, 3H).

15  b) [4-(2-Ethyl-oxazol-5-yl)-phenyl]-(4-phenyl-4,5.6.7-tetrahydro-benzothiazol-2-yl)-amine
A solution of [4-(2-cthyl-oxazol-5-yl)-phenyl]-thiourea (124 mg, 0.50 mmol) and 2-bromo-6-

phenyl-cyclohexanone (139 mg, 0.55 mmol) in ethanol (5 ml) was heated to reflux over night.
The solvent was evaporated under reduced pressure and the residue was purified by column
chromatography on silica gel using methylene chloride and methylene chloride / methanol (19:1
20 v/v) as cluent to yiceld the title compound (170 mg, 85%) as a brown solid. MS ISP (m/e): 402.3
(100) [(M+H)]. "H NMR (DMSO-Dg, 300 MHz): & (ppm) = 10.18 (br s, 1H, NH), 7.49 (s, 4H),
7.26 - 7.30 (m, 3H), 7.19 (t, 1H), 7.12 (d, 1H), 4.05 (m, 1H), 2.77 (q, 2H), 2.75 (m, 2H), 2.12 (m,
1H), 1.70 - 1.88 (m, 3H), 1.25 (t, 3H).
Example 96
25  [4-(2,4-Dimethyl-oxazol-5-yl)-phenyl]-(4-phenyl-4,5,6,7-tetrahydro-benzothiazol-2-yl)-

amine



Yis a bond, -O, -CH2-, -CH2-CH2-, 0 or -N(R)-; R is hydrogen, |ower

alkyl, C(OOIlower alkyl, C(O-Ilower alkyl, S(O 2-1ower alkyl, or benzyl;

or a pharwaeewwisé¢erly active acid addition salt thereof PCBEP20OMIduNd of

formula I-A according to claim2, wherein Yis -CH 2- . 4. A conpound of

formula I-A according to claim3, wher8?n the conpounds are

(3-nethoxy-4-oxazo|-5-y|-phenyl)-(4-pheny|-4,5,6,7-tetrahydro-benzothiazol-
2-yl) - an($€2.4-dimethyl-oxazol-5-yl)-phenyl]-thiourea

3-fluoro-4-(4-nethyl-imdazol -1 - phen henyl -4, 5, 6 tetrah dro-b
Ean 7ot hil®sps0l l(gl%m ()f 4- épﬁ Jénethyl-oxazol}g gll) pheny armne (4’/p0 rng,y 2.5 mmol, CAS 100060- y

[ 3- et hpxy ;%t éa@agmllané g@(ﬂm%ak add ol HRASAY b tHideRRERYA 49 m, Bs hirhS.HaRydr o-

benzot hi azol
[ 3- met heacyiod wad stitytiroomitclapahtuke folrﬁ -hohen¥hd sdl¥ent -ame¢rhaved-upHemngilyced, 5, 6, 7
-tet ahydr obenzot hi azol -
¢ RGBSR A0 ShedeHgNe I ﬂéﬁ%ﬂda T Ptk 30 11D aPgUsSHEE AYPoRE £l g8k orret hy
| - phenwl 3 frffno lﬁch@sofvedtlﬁ Wa?éi‘ ?%% Al dEEB) wisob ih@flisp&sion. The reaction was
[ 3- met hoxy-4-(4-nmethyl -im azo
-yl ) - phtnyd ]1t.1[o4m(t4mp¢nafur@|quymh’qd[d;e.rphéhgg jolutjonsy s, ¢raporated and the residue
t et rahydr o-.be zo
Lo (2, BN A, TS i P e S R P B P iR Hoxy - 4
- (4- ”Etdm(hylr&mmﬂe'regidl‘x’é s)va@@@sﬂﬂ‘lfdd iafdtABydrofurance and the solvent Was rernoved under
[ 4- (2, 5-di et hyl -phenyl)-4,5,6,7-tetrahydro-benzot hi azol - gS met hoxy- 4
- ( 41(}retrp@40pdrptpg%q_to vickd| the pﬂ@pgm@o%aﬁ@n off-white solid (420 mg, 68 ISP (m/e):
L4 (2 okt BuRDRRY 1 LB S SRRy 0B \RADE ' BT O [ﬁﬂﬁtﬁ%y 4 (4
[ 4- (4- qﬂbovgagiumnfinp(ggﬁbhyt9gﬁgﬂyl) 4,5, 6, 7-t et rahydr o- benzot hi azol - 2-yl
]-[ 3-net hoxy- 4-( 4-

b) [4-(2.4-Dimethvl-oxazol-5-yl)-phenvyl]-(4-phenyl-4,5,6,7-tetrahydro-benzothiazol-2-yl)-amine

15 A solution of [4-(2,4-dimethyl-oxazol-5-yl)-phenyl]-thiourea (124 mg, 0.50 mmol) and 2-bromo-
6-phenyl-cyclohexanone (139 mg, 0.55 mmol) in ethanol (5 ml) was heated to reflux over night.
The precipitated solid was filtered off after cooling to room temperature and dried to yield the
title compound (170 mg, 85%) as a light brown solid. MS ISP (m/e): 402.2 (100) [(M+H)]. 'H
NMR (DMSO-Ds, 300 MHz): 3 (ppm) = 10.37 (br s, 1H, NH), 7.53 (d, 2H), 7.42 (d, 2H), 7.30
20 (t,2H), 7.20 (t, 1H), 7.12 (d, 1H), 4.05 (m, 1H), 2.72 (m, 2H), 2.39 (s, 3H), 2.24 (s, 3H), 2.12 (m,
1H), 1.70 - 1.88 (m, 3H).
Example 97
[4-(3-Methyl-[1,2,4] thiadiazol-5-yl)-phenyl]-(4-phenyl-4,5,6,7-tetrahydro-benzothiazol-2-

yl)-amine

25
a) 4-(3-Methyl-[1,2.4]thiadiazol-5-yl)-phenylamine
To a suspension of 3-methyl-5-(4-nitro-phenyl)-[1,2,4]thiadiazole (104 mg, 0.423mmol, CAS
800408-77-9) in ethanol (4.3 mL) was added tin(II) chloride (401 mg, 2.1 mmol) and the

reactionwas heated to 70°C for 4 hours. The yellow solution was poured onto saturated aqueous

30 sodium hydrogen carbonate solution and the mixture was stirred for 30 minutes. The precipitate



met hyl -i m dazol- 1-yl)-phenyl]-am ne
[4-(4-chloro-3-trifluoronethyl-phenyl)-4,5,6,7-tetrahydro-benzot hi azol - 2-yl

] - [ 3- met gQ\2oep/82127 et hyl - i m dazol- PCT/EP2009/050036
1-yl)-phenyl]-am ne[ 4- (4-net hyl -i m dazol -1-yl)-phenyl]-(4-phenyl-4,5,6,7-te
t rahydr o- benzot hi azol - 2-yl ) - anmi ne -100-

{4- (4-chl oro-phenyl ) -2-[ 3- net hoxy- 4- (4- net hyl -i m dazol -1 -yl ) -phenyl am no] -4
, 5, 6, 7-wdsdlltcadtysif, av ez @ithinaze| The s0liH-vas dieaad Brtinhed with tetrahydrofurane and

2- (4-nmet hyl -im dazol -1-yl)-5-(4-phenyl -4,5, 6, 7-tetrahydro-benzot hi azol - 2-yl
am no) fHeksoAhe policsted organic layers were evaporated to'yield crude title compound (110 mg,

4- (2, 4 di r e t Ay ot i R xy-4
{( A ne;hﬁgl;nic)y]sg ﬁg@@%@%”sﬁg@e@% 168.b a1y} AR OHINARR DRISA-br [ FooTakhRxY
[ 4- (2, B @pmhEor.©+ @heny, 6.634(d5 2H), -0 letor af3Hly, a-5B€nBdi)hi azol - 2-yl ] - [ 3- net hoxy- 4
-(4-pmethylimdazol- 1-yl)-phenyl]-am ne

[ 4- (53, 5-di chl oro-phenyl )-4,5, 6, 7-t et rahydr o- benzot hi azol - 2-yl ] -[ 3- net hoxy-4

-(4-|Tet AP d& AV &hi
[4-(3, : PRl RS, 1f/luef‘benzot hi azol - 2-yl ] - [ 3- met hoxy- 4

- (4- et A @aﬁtdmzcﬂ-(yﬂhi/iméitm]_ad1y1)-pheny1amine (81 mg, 0.42 mmol) in
oy Fta ol T B RS TG cepRa sroihyaae 76 mi DA Wihd Chiedddonl °
[ 3- met RoxVrifted &n%%hﬂ)éﬂnggﬂa}d#@?&b' Houtd. rnPBeRvthw dsde Bt dlmdér RABERA présstncb, 7-te

t rahydr obenzot hi azol - yl)-am ne
[ 3- FQ uend it redidnehy suspenddd zmmethapd ) (1 Bloenly). Pofadsiim-cathohgtic (875 migf 1.8dr omret hyl

- phenyl) -4 6,.7-,tetrah 0~ enzo(&}ia ol -2-yl]-am ne . .

(2 chgh Sisgheay I HREE! SLISES i ket MR Sisop Tog rsafianors: 4- (4-m
et hyl - istird@a0bohtbhpeRi@O¥Vdrnddht MEhe resulting solution was evaporated and the residue
[3-fluoro-4-(4-nmethyl-imdazol-I-yl)-phenyl]-[4-(2-nethoxy- pheng{l L-4, 5,6, 7-
t et r ahyhscbeag Btithivesten Thepigeipitaleiwes filtered off, washed with water and with diethyl ether

to yield the title compound as a yellow solid (75 mg, 71%). MS ISP (m/e): 251.0 (100)
15 [(M+H)'], 501.1 (83) [(2M+H)]. "H NMR (DMSO-Ds, 300 MHz): 8 (ppm) = 10.04 (br s, 1H),
7.94 (d, 2H), 7.72 (d, 2H), 2.63 (s, 3H).

¢) [4-(3-Methyl-[1.2.41thiadiazol-5-y1)-phenyl]-(4-phenyl-4.5.6,7-tetrahydro-benzothiazol-2-yl)-

amine

20 A solution of [4-(3-methyl-[1,2,4]thiadiazol-5-yl)-phenyl]-thiourea (75 mg, 0.3 mmol) and 2-
bromo-6-phenyl-cyclohexanone (84 mg, 0.33 mmol) in ethanol (3 ml) was heated to reflux over
night. The precipitated solid, unreacted thiourea, was filtered off after cooling to room
temperature and washed with ethanol. The filtrate was evaporated under reduced pressure and
the residue was purified on silica gel using heptane / ethyl acetate (4:1 v/v) as the eluent to yield

25 the title compound (12 mg, 10%) as a yellow solid. MS ISP (m/e): 405.2 (100) [(M+H)"]. 'H
NMR (DMSO-Ds, 300 MHz): & (ppm) = 10.51 (br s, 1H, NH), 7.82 (d, 2H), 7.58 (d, 2H), 7.28
(t, 2H), 7.19 (t, 1H), 7.13 (d, 1H), 4.07 (m, 1H), 2.72 (m, 2H), 2.58 (s, 3H), 2.13 (m, 1H), 1.70 -
1.90 (m, 3H).

30



[ 4- (2, 4-di chl oro-phenyl)-4,5,6, 7-tetrahydro- benzot hi azol -2-yl]-[3-fl uoro-4-
(4-met hyl -i m dazol - 1-yl)-phenyl]-am ne

2- (4- met WD-20082120] - | -yl ) - 5- (4- phenyl -4, 5, 6, 7-t et r ahy dP6THR200910M0a¢ ol - 2- yI

am no) - phenol

[ 4- (2- et hyl - oxazol - 5-yl ) - phenyl ] - (4- pHEnyl - 4,5, 6, 7-t et r ahydr o- benzot hi azol

-2-yl)-am ne

[ 3- met hoxy-4- (1| -nmet hyl -1 H pyrazol -4-yl)-phenyl ]-(4-phenyl -4,5, 6, 7-tetrahydr
0- benzot hi azol -2- yl)-am ne .

[ 3- et hoxy- 4- (2- net hyl -t hi azol - 5-yl )-géh@h%ll ] - (4-phenyl-4,5,6,7-tetrahydro-b

enzot hiyazol -.2- - ]
[ 4- (2, Jéér?enﬁhoéka'?ﬁ%ﬁzegﬂqf%r%qlg - 3- net hoxy- phenyl ] - (4- phenyl - 4,5, 6, 7-tetrahyd
3

ro-benzot hi azol -2- yl)-anmine . H N. R
(4-phenyl -4,5, 6, 7-tetrahydr o- ben a2gr-2- Rt (4- pyridin-4-yl - phenyl ) - ami
ne[ 4- ( 2- et hyl - oxazol - 5-yl) - pheRr)ly - ph | -M, 5,6, 7-t et rahydr o- benzot hi azo

| -2-yl)-am ne Y

[ 4- (2, 4- di net hyl - oxazol - 5-yl ) - phenyl | - (4- phenyl -4, 5, 6, 7- t et r ahydr o- benzot hi
azolX 2-yl)-am ne or

[ 4- ( 3- et hylis FC(QO4omter atkiyh zpanosonyis hetptybny| | - (4- phenyl - 4, 5, 6, 7-t et r ahydr o- b
enzot hi,azol -.2-yl )- am ne., 5. conpound of . formul.a .]-Aacgording to claim
2, V\herhgfzaﬁ'l?s i‘fw%"ﬂf pi mepbered @8??65@%’“& Olftlﬂnﬁ[]ﬁ' 3“953@“%% ording to claimb5,
wher ei iRt he j¢ Nesvalhfkyl, lower alkyl substituted by halogen, lower alkoxy or lower alkoxy

[ 5- benzyl - 7- (2-chl oro-phenyl )-4,5,6, 7-tetrahydro-thi azol o[ 5, 4-c] pyridi n-2-y
| ] - [ 3- net ho»ybditytad bybelagenii ni dazol - 1-yl)-phenyl] -amine or

[ 5-henzyl - 7-.(4- ro-3-f - - .ahydr o-t hi azol o[ 5, 4-c] pyr
i di ﬂfzﬁ%ﬁ ] - [%ﬁya?é%%oi’oyv?%.al@?%@?ﬂ?ﬁ% ﬁ%@%%&f&g‘ﬁ phenyl ] -amine. 7. A
conpourrl of if ofUAK)ACIOB-asepatkyhdower dky kwkr wikexgihgdioat, IG-SACHR-I0wer

si x- menber ed het er ar vyl roup;
alkyl, -C(O)-%I(lo%ver aI[l)<yl)2, -O-S(0O),-lower alkyl, Cs7-cycloalkyl, S(O),-aryl,

heterocyclyl, -C(O)-heterocyclyl, or is aryl or hetaryl, which aryl or hetaryl rings are
optionally substituted by one or more R’;
15 R is hydrogen, lower alkyl, hydroxy or CH,CN;
X is S or -N=C(R’)-;

R’ is hydrogen, lower alkyl or hydroxy,
o)
Y is a bond, -O-, —CH,-, —CH,-CH,-, XOJ or —-N(R)-;
R is hydrogen, lower alkyl, C(O)O-lower alkyl, C(O)-lower alkyl, S(O),-lower alkyl, or
20 benzyl;
n isOorl

or a pharmaceutically active acid addition salts thereof.

2. A compound of formula I-A according to claim 1

2

R\/Ej/
het

Rl/

25
wherein

het  isa five-or six-membered heteraryl group;



R is hydrogen, hal ogen, |lower alkyl, |lower alkyl substituted by hal ogen,

| oner al koxy or |ower al koxy substituted by hal ogen; R2 is hydrogen, |ower
al koxy, Hyoreoxs7126wer al kyl , hal ogen or cyano; R4 i s hpaTaReens/orwaer

al kyl, hydroxy or CH CN, R5 is hydrogen, |ower alkyl or hydroxy, Y is a
bond, -O, -CH 2-, -CH 2-CH2-, or -N(R®: R is hydrogen, |ower alkyl

OO lower alkyl, C(O-lower alkyl, S(O2-1ower alkyl, or benzyl; or a

phar mageut i d@hydrogst, hMegas ildiveadtiiyl,| IOWelsakg*zl suBstitdtca w]h@bgdl Qiﬁwétﬁﬂlmjdya)rl
according to claim7, wherein Y is -CH 2- .9. A conpound of formula I-B
accordi ng t dowPrAlMYY subpEried By halegesnpounds are

[ 311 ugro- & feamBly bl RS ol 1R M 1 bhER¥gesf 6.7, &-tetrahydro- g

U|nazoI|n 2-

[ 3- et WRixy- 4s hjdroginh Ydwdr lkya Zgtrdxyyir GHpR@OY| ] - (8- phenyl -5, 6, 7, 8-t et r ahydr o-
qui nazolin-2-yl)- am ne

[ 8- (4-chl oro-phenyl)-5,6,7, 8- tetrahﬁ@;p qU|nazoI|n 2-yl]-[3-nmethoxy-4-(4-ne
thyl5i rﬁdazo$ a byid, Ophéiﬂ/zl—]%(ﬁﬁz- or -N(R)-;

Eaf’ ; ;L;g{ o qUI ﬁ)}(gegeﬁy oz»lzeg; @ﬁgﬁ%(ﬁ)gOylogvelp QE}r)lyH )[ ?ov&er aIk 8)2p1f01%g}/ a|1]2<§11561§ 7, 8-t

2-[ 3- nethoxymﬁnﬂ4 nmet hyl -1 m dazol -1 -yl)-phenyl am no] -8-pyridin-3-yl-5,6,7,8
-tetrahydrqu|nazoI|n- 8- ol

[ 3- met legrpharniagepticatly lactive agidrasdditiondajt-theveoly| | - (8- pyri din-2-yl-5,6,7,8-tetra
hydr o- qui nazolin-2- yl)-am ne or

IR MY SR AR (2 1 o hen -

4. A compound of formula I-A according to claim 3, wherein the compounds are
(3-methoxy-4-oxazol-5-yl-phenyl)-(4-phenyl-4,5,6,7-tetrahydro-benzothiazol-2-yl)-amine
[3-fluoro-4-(4-methyl-imidazol-1-yl)-phenyl]-(4-phenyl-4,5,6,7-tetrahydro-benzothiazol-2-yl)-

15 amine
[3-methoxy-4-(4-methyl-imidazol-1-yl)-phenyl]-(4-phenyl-4,5,6,7-tetrahydro-benzothiazol-2-
yl)-amine
[3-methoxy-4-(4-methyl-imidazol-1-yl)-phenyl]-[4-(2-methoxy-phenyl)-4,5,6,7-tetrahydro-
benzothiazol-2-yl]-amine

20  [3-methoxy-4-(4-methyl-imidazol-1-yl)-phenyl]-[4-(4-methyl-3-trifluoromethyl-phenyl)-4,5,6,7-
tetrahydro-benzothiazol-2-yl]-amine
[3-methoxy-4-(4-methyl-imidazol-1-yl)-phenyl]-[4-(4-trifluoromethoxy-phenyl)-4,5,6,7-
tetrahydro-benzothiazol-2-yl]-amine
[4-(2,5-difluoro-phenyl)-4,5,6,7-tetrahydro-benzothiazol-2-yl]-[ 3-methoxy-4-(4-methyl-

25 imidazol-1-yl)-phenyl]-amine
[4-(2,5-dimethyl-phenyl)-4,5,6,7-tetrahydro-benzothiazol-2-yl]-[3-methoxy-4-(4-methyl-
imidazol-1-yl)-phenyl]-amine
[4-(2-chloro-phenyl)-4,5,6,7-tetrahydro-benzothiazol-2-yl]-[3-methoxy-4-(4-methyl-imidazol-1-
yl)-phenyl]-amine

30 [4-(4-chloro-3-trifluoromethyl-phenyl)-4,5,6,7-tetrahydro-benzothiazol-2-yl]-[ 3-methoxy-4-(4-
methyl-imidazol-1-yl)-phenyl]-amine
[4-(4-chloro-3-trifluoromethyl-phenyl)-4,5,6,7-tetrahydro-benzothiazol-2-yl]-[ 3-methoxy-4-(4-
methyl-imidazol-1-yl)-phenyl]-amine



10. A compound of fornula I-B according to claim7, wherein Y is -N(R)-
11. A conmpound of fornula |I-B according to claim 10, wherein the conpounds
are WO 2009/087127 PCT/EP2009/050036

2- [ 3- net hoxy- 4- (4- net hyl -i m dazol -1 -yl)-phenyl am no] - 8- phenyl - 7, 8- di hydro-5

H pyrido[ 4, 3- <i]pyrim dine-6-carboxytil3-acid tert. -butyl ester

[ 3- met hoxy- 4- (4- met hyl -i m dazol -1 -yl) - phenyl ] - (8- phenyl -5, 6, 7, 8- tetrahydro-
pyri do[[4~,($—-rnefﬂ1§}lﬁmﬁdaﬁbﬂl4?1)%311)611}11-@4@!1@1% 6,0 httedhyd®-Benzothiazol-2-yl)-amine

{2-[ 3- net hox I -imd
1-yl ) He(ﬂsghiqu&ifn}é)_ %1{ tho;xy84 éﬁ Wg}yé—uglqa&,lr]' MB{phenylarnmo] -4,5,6,7-
4, 3-
(6-et he?g%%%e%n? té% gﬁ ?gd[%‘rf'o t;r/l(ljro pyridol 4, 3-
i ] pyri m@mmemyyin)ld{lz&lml)}da@ -phefyl-4B6 Mytkirahiydar-bdnzothiydo)-2 phienipb}-barronirile
6- i h hy d 4, 3-# din-2-yl)-[3-
o B S B et B o A3 AT oY)

prepar Ilfﬁgiagopp%%@gy@famﬁﬁ mula | as defined in clains 1 - 11, which
process conpriSes a) reacting a conpound of fornulawith a conpound of

f or nul d44(3 Sedicddonoephedylo#, X.0 et ahydivebaizothidzel- SyhlsiBrmetbox s Hidwecthfle neani ng

compout@Gror bORTERAEFVE & Cbnpound of for M a wherein the subst it uents

Pave t 8- (3BaitNerodshe ﬂsms ©edetkdh Iyaioabdﬁzathiarzol -yl Bagbthogy-a-(Sonprgnd of
ormula with a conpound of formufato a conpound of formula

10  imidazol-1-yl)-phenyl]-amine
[4-(3,5-difluoro-phenyl)-4,5,6,7-tetrahydro-benzothiazol-2-yl]-[ 3-methoxy-4-(4-methyl-
imidazol-1-yl)-phenyl]-amine
[4-(3,5-trifluoromethyl-phenyl)-4,5,6,7-tetrahydro-benzothiazol-2-yl]-[ 3-methoxy-4-(4-methyl-
imidazol-1-yl)-phenyl]-amine

15 [3-methoxy-4-(4-methyl-imidazol-1-yl)-phenyl]-(4-methyl-4-phenyl-4,5,6,7-tetrahydro-
benzothiazol-2-yl)-amine
[3-fluoro-4-(4-methyl-imidazol-1-yl)-phenyl]-[4-(4-methyl-3-trifluoromethyl-phenyl)-4,5,6,7-
tetrahydro-benzothiazol-2-yl]-amine
[4-(2-chloro-phenyl)-4,5,6,7-tetrahydro-benzothiazol-2-yl]-[3-fluoro-4-(4-methyl-imidazol-1-

20  yD-phenyl]-amine
[3-fluoro-4-(4-methyl-imidazol-1-yl)-phenyl]-[4-(2-methoxy-phenyl)-4,5,6,7-tetrahydro-
benzothiazol-2-yl]-amine
[4-(2,4-dichloro-phenyl)-4,5,6,7-tetrahydro-benzothiazol-2-yl]-[ 3-fluoro-4-(4-methyl-imidazol-
1-yl)-phenyl]-amine

25  2-(4-methyl-imidazol-1-yl)-5-(4-phenyl-4,5,6,7-tetrahydro-benzothiazol-2-ylamino)-phenol
[4-(2-methyl-oxazol-5-yl)-phenyl]-(4-phenyl-4,5,6,7-tetrahydro-benzothiazol-2-yl)-amine
[3-methoxy-4-(1-methyl-1H-pyrazol-4-yl)-phenyl]-(4-phenyl-4,5,6,7-tetrahydro-benzothiazol-2-
yl)-amine
[3-methoxy-4-(2-methyl-thiazol-5-yl)-phenyl]-(4-phenyl-4,5,6,7-tetrahydro-benzothiazol-2-yl)-

30 amine
[4-(2,4-dimethyl-thiazol-5-yl)-3-methoxy-phenyl]-(4-phenyl-4,5,6,7-tetrahydro-benzothiazol-2-
yl)-amine

(4-phenyl-4,5,6,7-tetrahydro-benzothiazol-2-yl)-(4-pyridin-4-yl-phenyl)-amine



wherein the substituents have the neaning as described in claim1l or, d)
reacting a conpound of formula with a conpound of formula to a conpound of
formul a WNerevsfré substituents have the nmeani ng as de®CTiER2D90/008¢ ai m 1
and, if desired, converting the conpounds obtained into pharnmaceutically
acceptable acid addition salts. 13. A-8apound according to any on of
clainms 1 - 11, whenever prepared by a process as clained in claim12 or by

an eqUi[Hqt%ﬂiyl-ﬂﬁizl@@(ﬂvyl)lﬁhen&l]li(ﬂCb'h@ﬁjﬂIBﬁnﬁ 6;:70ﬁetra1i1ya1irdslgemﬂnmzromwl)aamﬁrépounds as

i i At @ AT atviek ek el G s L e drar t R et aare s

Al zhei rer' s di sease, cerebral anyloid angi opathy, hereditary cerebral

damont 1 4B el M R sl L RO R e St B arosoigo 2 kny. one

of Cﬂalaﬁ’ﬁnel - 11 for the manufacture of nedi canents for the treat ment of
Al zhei ner's disease, cerebral anyloid angiopathy, hereditary cerebral

hem)rrhae tha | oi dosis, Dutch-ty ng\fA i-infarct denmenti a,
denent iva Hoiu§tl @r@ﬂlaﬂoﬁﬁc%ﬁ@gé%ﬁlrﬁ% & ‘%\]/%}I‘Ndl%n as hereinbefore
descri bed.

6. A compound of formula I-A according to claim 5, wherein the compounds are

10 [5-benzyl-7-(2-chloro-phenyl)-4,5,6,7-tetrahydro-thiazolo[5,4-c]pyridin-2-yl]-[3-methoxy-4-(4-
methyl-imidazol-1-yl)-phenyl]-amine or
[5-benzyl-7-(4-chloro-3-fluorophenyl)-4,5,6,7-tetrahydro-thiazolo[5,4-c]pyridin-2-yl]-[3-
methoxy-4-(4-methyl-imidazol-1-yl)-phenyl]-amine.

15 7. A compound of formula I-B according to claim 1

wherein

het  isa five-or six-membered heteraryl group;

R’ is hydrogen, halogen, lower alkyl, lower alkyl substituted by halogen, lower alkoxy or
20 lower alkoxy substituted by halogen;

R’ is hydrogen, lower alkoxy, hydroxy, lower alkyl, halogen or cyano;

R* is hydrogen, lower alkyl, hydroxy or CH,CN;

R’ is hydrogen, lower alkyl or hydroxy,
(6]

Y is a bond, -O-, -CH,-, -CH,-CH,-, 9~ or -N(R)-;
25 R is hydrogen, lower alkyl, C(O)O-lower alkyl, C(O)-lower alkyl, S(O),-lower alkyl, or
benzyl;

or a pharmaceutically active acid addition salt.

30 8. A compound of formula I-B according to claim 7, wherein Y is —CH»-.
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9. A compound of formula I-B according to claim 8, wherein the compounds are
[3-fluoro-4-(4-methyl-imidazol-1-yl)-phenyl]-(8-phenyl-5,6,7,8-tetrahydro-quinazolin-2-yl)-
amine
[3-methoxy-4-(4-methyl-imidazol-1-yl)-phenyl]-(8-phenyl-5,6,7,8-tetrahydro-quinazolin-2-yl)-
amine

[8-(4-chloro-phenyl)-5,6,7,8-tetrahydro-quinazolin-2-yl]-[ 3-methoxy-4-(4-methyl-imidazol-1-
yl)-phenyl]-amine
[3-fluoro-4-(4-methyl-imidazol-1-yl)-phenyl]-[8-(4-fluoro-phenyl)-5,6,7,8-tetrahydro-
quinazolin-2-yl]-amine
2-[3-methoxy-4-(4-methyl-imidazol-1-yl)-phenylamino]-8-pyridin-3-yl-5,6,7,8-tetrahydro-
quinazolin-8-ol
[3-methoxy-4-(4-methyl-imidazol-1-yl)-phenyl]-(8-pyridin-2-yl-5,6,7,8-tetrahydro-quinazolin-2-
yl)-amine or
[3-methoxy-4-(4-methyl-imidazol-1-yl)-phenyl]-[8-(3,4,5-trifluoro-phenyl)-5,6,7,8-tetrahydro-

quinazolin-2-yl]-amine

10. A compound of formula I-B according to claim 7, wherein Y is -N(R)-.

11. A compound of formula I-B according to claim 10, wherein the compounds are
2-[3-methoxy-4-(4-methyl-imidazol-1-yl)-phenylamino|-8-phenyl-7,8-dihydro-5 H-pyrido[4,3-
d|pyrimidine-6-carboxylic acid fert.-butyl ester
[3-methoxy-4-(4-methyl-imidazol-1-yl)-phenyl]-(8-phenyl-5,6,7,8-tetrahydro-pyrido[4,3-
d|pyrimidin-2-yl)-amine hydrochloride
1-{2-[3-methoxy-4-(4-methyl-imidazol-1-yl)-phenylamino]-8-phenyl-7,8-dihydro-5H-
pyrido[4,3-d]pyrimidin-6-yl}-ethanone
(6-cthyl-8-phenyl-5,6,7,8-tetrahydro-pyrido[4,3-d[pyrimidin-2-yl)-[ 3-methoxy-4-(4-methyl-
imidazol-1-yl)-phenyl]-amine
(6-isopropyl-8-phenyl-5,6,7,8-tetrahydro-pyrido[4,3-#d! |pyrimidin-2-yl)-[ 3-methoxy-4-(4-
methyl-imidazol-1-yl)-phenyl]-amine.

12. A process for preparing a compound of formula I as defined in claims 1 — 11, which process
comprises

a) reacting a compound of formula
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with a compound of formula

to a compound of formula

I-A-1

wherein the substituents have the meaning as described in claim 1, or,

b) reacting a compound of formula

1
R v
with a compound of formula
hal
=N
S_A_ R
R4
voov
to a compound of formula
H 3
2 N N R

[-A-1

wherein the substituents have the meaning as described in claim 1 or,

¢) reacting a compound of formula

2

R NH,
X

R v

with a compound of formula

PCT/EP2009/050036
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Ry R*
hal N
ﬁl/ X
N A Y
VI
to a compound of formula
Ry R*

I-B-1

wherein the substituents have the meaning as described in claim 1 or,

d) reacting a compound of formula

RA N NH,
RD/ v
with a compound of formula
0 R?
T
Y VI
to a compound of formula
) q R

I-B-1

wherein the substituents have the meaning as described in claim 1 and,

PCT/EP2009/050036

if desired, converting the compounds obtained into pharmaceutically acceptable acid

addition salts.

13. A compound according to any on of claims 1 — 11, whenever prepared by a process as

claimed in claim 12 or by an equivalent method.

14. A medicament containing one or more compounds as claimed in any one of claims

1 — 11 and pharmaceutically acceptable excipients.
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15. A medicament according to claim 14 for the treatment of Alzheimer’s disease, cerebral
amyloid angiopathy, hereditary cerebral hemorrhage with amyloidosis, Dutch-type (HCHWA-D),

multi-infarct dementia, dementia pugilistica or Down syndrome.

16. The use of a compound in any one of claims 1 — 11 for the manufacture of medicaments for
the treatment of Alzheimer’s disease, cerebral amyloid angiopathy, hereditary cerebral

hemorrhage with amyloidosis, Dutch-type (HCHWA-D), multi-infarct dementia, dementia

pugilistica or Down syndrome.

17. The invention as hereinbefore described.

ok ok



