MODULATORS FOR AMYLO D BETA The i nvention rel ates to conmpounds of fornula
| ower al kyl, cyano or is hetaryl; hetaryl is a five-or six
menbered heteraryl group, optionally substituted by R; R is hal ogen,

Rlis -C(0)O0-

| oner al kyl ,

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

al koxy substituted by hal ogen; R2is hydrogen, |ower al koxy, | ower
hal ogen or cyano; R3is -(CH2)11-C(0)0-1ower alkyl, |ower alkyl,
al koxy, hydroxy, -0-Si (CH3)2- |lower alkyl, -C(0)-NIower alky02,
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R
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is —C(0)0-lower alkyl, cyano or is hetaryl;

is a five-or six membered heteraryl group, optionally substituted by R’;

is halogen, lower alkyl, lower alkyl substituted by halogen, lower alkoxy or lower
alkoxy substituted by halogen;

is hydrogen, lower alkoxy, lower alkyl, halogen or cyano;

is «(CHa)»-C(O)O-lower alkyl, lower alkyl, lower alkoxy, hydroxy, -O-Si(CHz)2-
lower alkyl, -C(0)-N(lower alkyl),, -O-S(O);-lower alkyl, C;.7-cycloalkyl, S(O)2-
aryl, heterocyelyl, -C(O)-heterocyclyl, or is aryl or hetaryl, which aryl or hetaryl
rings are optionally substituted by one or more R’;

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

is S or N=C(R)-;

is hydrogen, 10Wer alkyl or hydroxy,
' o

is a bond, -O-, -CH,-, -CH,-CHy-, 0~ or —N{R)~;
is hydrogen, lower alkyl, C(0Q)O-lower alkyl, C(O)-lower alkyl, S(O)-lower
alkyl, or benzyl;

1s0orl

or to pharmaceutically active acid addition salts.

| ower
al kyl ,
ower

rings are
hydr oxy
a bond,

It has been found that the present compounds of formula I are modulators for

amyiolid 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 (HCHWA-D), multi-infarct dementia,

dementia pugilistica and Down syndrome.



It has been found that the present conpounds of fornmula | are nodul ators
for anyloid beta and thus, they may be useful for the treatnent or
prevention of a di sease associated with the deposition of p-anyloid in the
brain, i nWSB¥P/®@2ar. Al zhei mer's di sease, and ot her ICIERe®O0SHEH as
cerebral anyl oid angi opathy, hereditary cerebral henorrhage with

anyl oi dosi s, Dutch-type (HCHWA-D), nuk4-i-infarct denentia, denentia
pugilistica and Down syndrone. WO 2009/087127PCT/ EP2009/ 050036 - 2-
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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.e., ablation of the preseniliﬁ 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 canse 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



30 inhibitors of y-secretase will be useful for the prevention and
treatment of AD. An alternative node of treatnent is the nodul ation
of the y-secretase activity which results in a selective reduction of the
AL342 production. This will result in to an increase of shorter AP

i sof onns, such as A1338, AP37 or others, which have reduced capability for
3 aggregation and plaque formation, gnd hence | ess neurotoxic. Conpounds
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In the first aspect, there is provided a compoundkof general formula

5 H R
R N\\& N R
; X~/
R _
Y
R' . is —C(O)O-lower alkyl, cyano or is hetaryl; ,
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;



hetaryl is a five-or six nmenbered heteraryl group, optionally substituted
by R; R is halogen, lower alkyl, |ower alkyl substituted by hal ogen,

| ower al koxy or |ower al koxy substituted by hal ogen; R2is hydrogen, | ower
al koxy, |ower alkyl, halogen or cyano; 3ais -(CH2)"-C(0)O-Iower alkyl,

| ower al kyl, |ower al koxy, hydroxy, -0-Si(CH3)2- |ower alkyl,

-C(0)-N(l ower al kyl)2, -0-S(0)2-1 ower3§I kyl, Cyrcycl oal kyl, S(0)2-aryl,
het erocyclyl, -C(0)-heterocyclyl, or is aryl or hetaryl, which aryl or
hetaryl rknhgs iar@loptCanetloyesalksl! lotvet aitylblowenelkoxy, pdrexfR -0O-RACH;)pydr ogen,

g L e b e e g
al kyl ., C(0) 0- | pyefet@biblyl, -_@(@?—hét@ﬁé@)'?ql)ﬂ! b aryBoQefarIOWRIch KB hetfyl benzyl ;

nis 0 or | or & pharnmeceutically active acid addition salts thereof. In.
the second asp@es aretdpépenliysubstiguediexions wompolnd of formula I-A as def med

above (R Olfighydrogen, lower alkyl, hydroxy or CH,CN;
X is § or -N=C(R°)-;

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

Y isa Bond, -0-, -CHjz-, CH-CHz-, ©— or -N(R)-;
R is hydrogen, lower alkyl, C(O)O-lower alkyl, C(O)-lower alkyl, S(O);-lower
élkyl, or benzyl; ' ' '
n isOorl
ora pharmaceutically active acid addition salts thereof.
In the second éspect, there is provided a compound of formula I-A as defined

above

wherein

het is a five-or six—membered heteraryl group; _

R’ is hydrogen, halogen, lower alkyl, lower alkyl substituted by halogen, lower
alkoxyror lower 'alkoxy Vsubstituted by halogen;

R* is hydrogen, lower alkoxy, hydroxy, lower alkyl, halogen or cyano;

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

- £
Y is a bond, -O-, ~-CHaz-, ~CH-CHp-, ©— or —NR)-;
R - ishydrogen, lower alkyl, C(O)O-lower alkyl, C(O)-lower alkyl, S(O),-lower
alkyl, or benzyl;

or a pharmaceutically active acid addition salt thereof.



|-A wherein hetis a five-or six-nmenbered heteraryl group; R is hydrogen,
hal ogen, | ower al kyl, |ower al kyl substituted by hal ogen, |ower al koxy or
| ower al koxy substituted by hal ogen; R2is hydrogen, |ower al koxy, hydroxy,
| ower al kyl, hal ogen or cyano; R4is hydrogen, |ower alkyl, hydroxy or
CH2CN; ,0 A Yis a bond, -0-, -CH2-, -CH2-CH2-, or R s hydrogen, |ower

al kyl, C(0)O-Iower alkyl, C(0)-Iower §ll)kyl , S(0)2-1ower alkyl, or benzyl;
or pharmaceutically active acid addition salt thereof 3b In the third
aspect, there Ihshexhiow agect, theeogpawildd afcofmpomd o formiilabBde lefived aabav e

wherein

het  isa five-or six-membered heteraryl grd_up;

R’ is hydrogen, hélogen, lower alkyl, lower alkyl substituted by halogen, lower
alkoxy or lower alkoxy substituted by halogen;

R? is hydrogen, lower alkoxy, uh)}droxy, lower alkyl, halogen or cyano;

R4 is hydrogen, lower alkyl, hydroxy or JCHZCN; '

R’ is hydrogen, lower alkyl or hydroxy,
)

| Y is a bond, -O-, -CHj-, ~CH»-CH>-, {J or —N(R)-;
R ishydrogen, lower alkyl, C(O)O-lower alkyl, C(O)-lower alkyl, S(O),-lower
o alkyl, or benzyl;
or a pharmaceutically active acid addition salt.

In the fourth aspect, there is provided a process for preparing a compound of
formula I as defined above, which process comprises

a) reacting a compdund of formula

H
RD,N\H,NHZ,
; S
R il
O

with a compound of formula

toa cdmpoun_d of formula



wherein hetis a five-or six-nenbered heteraryl group; R is hydrogen,

hal ogen, | ower al kyl, |lower al kyl substituted by hal ogen, |ower al koxy or
| ower al koxy substituted by hal ogen; R2is hydrogen, |ower al koxy, hydroxy,
|l ower al kyl, hal ogen or cyano; R4is hydrogen, |ower alkyl, hydroxy or
CH2CN; R5i s hydrogen, |ower alkyl or hydroxy, ,o A Yis a bond, -0-, -CH2-,
-CH2-CH2-, or is hydrogen, lower alkyl, C(0)O-lower alkyl, C(0)-Iower

al kyl, S(0)2-1ower al kyl, or benzyl; or a pharmaceutically active acid

addi tion salt. Ir1trv_ﬁourthHa§§Fc¢g there is provided a process for

preparing a conpound of for 5 QSE’ filngll above, which process

conprises a) reacting a conpakl of daomuha N yNH2 Il with a conmpound of
| a ’ Y

formul a ﬁo a ponpound of farnu AL

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

b) reacting a compound of formula

with a compound of formula

‘to a compound of formula
2
" LR
R' s~
Y .

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

[-A-1

¢) reacting a compound of formula

with a compound of formula

R\ R
|
N~ Y
VI

to a compound of formula



11 -3c |-A-1 wherein the substituents have the meani ng as descri bed
above, or, Db) reacting a conpound of fornmula RZNH2 with a conpound of
formula TV to a conmpound of formula V  wherein the substituents have
t he neani ng as descri bed above or, c¢) reacting a conmpound of formula

3d

I-B-1

wherein the substituents have the meaning as described above of,

d) reacting a compound of formula

R N NH
TN
1 NH
R Vil
with a compound of formula
O. ‘ R®
B \ITI 2 o R4
- Y VIII
to a compound of formula
2 H R3 R4
N

I-B-1
wherein the substituents have the meaning as described above and,

if desired, conveﬂ:ing the compounds obtained into pharmaceutically acceptable
acid addition salts. | |

In the fifth aspect, there is provided a com’pound-_as defined ﬁbove, whenever
prepared by a process as defined above or by an equivalent method.

In the sixth aspect, there is provided a medicament containing one or more
compounds as defined above and pharmaceutically acceptable excipients. V

In the seventh aspect, there is provided the use of a compound as defined above
for the manufacture of medicaments for the treatment of Alzheimer’s disease, cercbral
amyloid angiopathy, hereditary cerebral hemorrhage with amyloidosis, Dutch-fype
(HCHWA-D), multi-infarct dementia, dementia pugilistica or Down syndrome.

The following definitions for compounds of formula I are used:



R2 NH2 with a conpound of formula IV VI 3d |-B-1 wherein the
substituents have the neani ng as descri bed above or, d) reacting a
conpound of formula with a conmpound of formula to a conpound of formula

3e
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-butyl, i-butyl, 2-butyl, t—'bﬁtyl and the like. Preferred alkyl groups are groups
with 1 - 4 carbon atoms. l
As used herein, the term "lower alkoxy" denotes a groﬁp wherein the alkyl residue
is as defined above and which is attached via an 'oxyge'ﬁ ator.
As used herein, the term "lower alkyl substituted by halogen” denotes an alkyl
group as defined above, wherein at least one hydrogen atom is replaced by halogen, for
ex_ample CFs, CHFz, CHZF, CH,CF1, CH,CH,CF3, CH,CF,CF; and the like.

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



wherein the substituents have the neaning as described above and, i f
desired, converting the conpounds obtained into pharmaceutically

acceptable acid addition salts. In the fifth aspect, there is

provi ded aveweposTid as defi ned above, whenever prepar et EP28095@8€SS as
defined above or by an equival ent nethod. In the sixth aspect, there
-is provided a nmedi canent contai ning on€é or nore conpounds as defined above
and pharmaceutical ly acceptabl e excipients. In the seventh aspect,
there is proAsded htdes, tiseerof “faveansmpisuibbetargigfrou dieadieyehdi@baryngoup,
manuf act ure .of  nedi nts for the treatnent of Alzher ease,
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denotesya, sat ﬁﬂn? or branched-chain group containing from1l to
7 carbon atoﬁg 53@%&@? nmet hyl , ethyl, propyl, isopropyl, n-butyl,

i -butyl, 2- butyI t butyl and the like. Preferred alkyl groups are groups

wthil- 4 al ofre her N "| ower al koxy"
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rou ef i ned _above erein

substit t al qge enotes an_al k

at |ea wédb %yg é’ﬁg‘ﬁp g?ﬁnygl %61?&5@&% %arrefjeﬁd arg he nykigripy! eremmdez
Cl- 18F,6-G grdwgfsF3, Cl- 120 12CF3, CH2CF2CF3 and the like. The term' halogen
denot es cﬁ?orrne i odine, fluorine and brom ne. WO

20091087127PCT/ EP2009/ 050036 -4- As used herein, the term"five-nenbered
heteraryl grid§perdendt @f‘éwaesr%ee@ﬂe&rﬂong (06 isyclic GAmbaT Firs 8ystofb Tgrexemplee

het er ogj@ hggﬁed fromthe group consisting of N, S or 0, for exanple
oxazol%%'gﬁ E%J 2,74 triazol -1-yl, pyrazol -4-yl, thiazo-5-yl, -

[1,2, 4]oxad|azol 5- yl or [1, 3, 4]-oxadi azol - 2- yL Preferred are the

im daz ol -1 - Yy t&&r‘%ﬁﬁﬁaceu)ﬁ!;aﬂysac%ytﬁg acid Xcild i s2 Pnlbracey saltsgwgtfll Blorgamc

15 and organic acids, such as hydrochioric 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 inventior_r are compounds of formula I per se, the use of
20 compounds of formula T and their pharmaceutically acceptable salts for the manufacture of
- medicaments for the treatment of diseases, related to modulators for amyloid beta, their
manufaeture, 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 diseases such as cerebral amyloid angiopathy, hereditary
25  cerebral hemorrhage with amyloidosis, Dutch-type (HCHWA-D), multi-infarct demetrria,
dementia pugilistica and Down syndrome.
Further objects of the invention are all forms of optically pure enantiomers, racemates or
diastereomeric mixtures for compounds of formuia I.

Preferred is a eonlpound of formula



As used herein, the term "six-nenbered heteraryl group"” denotes a

het eroaryl group, containing one to three nitrogen atom for exanple
pyridyl, pyram dyl or pyridazyl. Preferred are the pyrid-4-yl,

pyri m d- 6-WQ 209083427 daz- 4-y1l groups. Most preferred arREWER0G99FG086 4-y1 or
pyrimd- 10 6-yl groups. The term"aryl"™ denotes an aromatic nono or
bi cyclic carbon ring system for exanpl-e phenyl or naphthyL The term
"pharnmaceutically acceptable acid addition salts" enbraces salts with

i norganic 15 and organic acids, such as hy@tochloric acid, nitric acid,
sul furic acid, phosphoric acid, citric 1@ (BRyv,c acid, fumaric acid,
mal ei ¢ acid, acetic acid, &uccinic ztaric acid, nethanesul fonic
acid, p-toluenesul fonic aci {ects of the present

i nvention are conpounds of fo t he use of 20 conpounds of
formula | and their phargaciesit™al |y acgeptable salts for the manufacture
of medicaments for the treatment of diseasés, relakad to nodul ators for
anyl oid beta, their manufacture, medi caments based on a conpound in
accordanC®“®Rith the invention and their production as well as the use of
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Furtherrgbject he 1 nvention are all forns of optically pure

enant i oler s,is hydregent lowenalkehyabydsexo boever elkyl, Ralogepor twmoconpounds of fornul a

alAprefﬁ{reqsLﬁh@@éﬁﬂg%%%ﬂ%{%bﬂk%&QHkﬁhc¥¥)20091087127PCTlEP20091050036 -5-

o
Y 18 a bond, -0-, -CHy-, —CH,-CH;-, ©~ or -N(R)-;
"R 18 hydrogen, lower alkyl, C(O)O-lower alkyl, C(O)-lower alkyl, S(O),-lower alkyl, or

10 : benzyl;

or a pharmaceutically active acid addition salt. =
Preferred compounds from formula I-A are those, wherein Y is ~CHa-, 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  bemzothiazol-2-yl]-amine
[3—methoxy—4—(4-methy1_—imidazol—1 -yD-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-triffluoromethoxy-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



wherein hetis a five-or six nenbered heteraryl group; R is hydrogen,
hal ogen, |ower al kyl, |ower alkyl substituted by hal ogen, |ower al koxy or
5| ower al koxy substituted by hal ogen; R2is hydrogen, |ower al koxy,
hydroxy, |ower al kyl, hal ogen or cyano; R4is hydrogen, |ower alkyl,
-~ hydroxy or CH2CN, A 7) Yis a bond, -0- -6- _CH2-, - CH2-CH2-, or is
hydr odé+(2- dhmmmhaiyﬂyﬂ,ﬁ,@-&Mhymmenzmkmohﬂl@-ﬁ-Inmm:rxyaél—kwﬂnﬁthﬂ—ﬁ)jaadod)\&er
al kyl enzyl; or a pharmaceutically active acid addition salt.
Preferrl)eﬂh%ﬂﬁ(?ﬂf fis fromfornula 1-A are those, wherein Y is -CH2-, for

exanpl@.¢s BRiot QUi NG HeRNPA dro-benzothi - -
(3- met[ho(xy 2 oxazolﬂ% Hm) %5 tetf%lypr?e%i/nzo azo}zyl]t[gtnri%ﬂrl]?/gﬁ)@bglﬁggth| azol

- 2- y 1)imadnzole1-yH-phenyl]- amme

bertvotl MR IRt PASHA RS kR g o1 D it B

a?ol Inothy1=-iRh@DWILE -y AplRheN¥diifle 5, 6, 7- t et rahydr o- benzot hi azo 1- 2- yl) anm ne

[ 3-nmet ho xy-4-(4-nmeth I-|rn|dazo

1-1- yiﬁ‘ (‘bﬁﬁﬁlﬂimﬁdﬁ&ﬂ l)Hdwyylﬂﬂﬁ%mmylﬁpisﬁﬂ—wtrahefﬂrOaMo@azolzz}yD amine

AL ST T N

tetr ah&tdih?dxb%%@bﬂi[e@éb&-yﬂ—aﬂe}mﬂtﬂﬂéle
[ 3- met hoxy-4 thyl -imi da7ol - 1-y1) - phenyl ] éﬁtrlfluoromathoxy pheny
1), 3:@- n?f?thi’lelmléﬁ%ﬂéhl dﬂbéﬁi@ﬂlﬁﬁlﬁf@%’ 6 7-tpirahysrg- h@lzg azol-2-ylamino)-benzonitrile

42, AR S S o st
[ 4-( Z;ﬁrdizdiﬂeit-wlfphpﬂmp;{ﬂ:)m 5,6, 7-tetr ahydr o- benzot hi azol - 2-y1] - P-r net hoxy-

4-(4- TE (51 g ldllcrﬂlcg'g; enyl)-% ]5)6 ?—rt]eetpagf-gr%r-%erﬁzothIazol-Z -yl}-[3-methoxy-4-(4-methyl-
imidazol-1-yl)-phenyl]-amine ,

15 [4-(3,5-dichloro-phenyl)-4,5,6,7-tetrahydro-benzothiazol-2-y1]-[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-
hnidazol-l—yl)—l-)henyl]-amine
[4-(3,5?tl*iﬂuoromethyléphenyl)~4,5,6,7~tetrahydroébenzoﬂaiazol-2-yl]-[3-meth0xy—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-y1]-[3- fluoro-4-(4-methyl-imidazol-1-
yl)-phenyl}-amine
[3-fluoro-4-(4-methyl-imidazol-1-y1)-phenyl]-[4-(2-methoxy-phenyl)-4,3,6,7-tetrahydro-
benzothiazol-2-yl}-amine
[4-(2,4—dichlor6—phenyi)-4,5,6,7-tetrahydro-benzothiazol—2-yl]-[3-ﬂuoro-4—(4—methyl—imjdazol—

30 I-yl)-phenyl}-amine
2-(4-methyl-imidazol-1-y1)-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-y1)-amine -
[3-methoxy-4—(1-methyl-lH-pyrazol-4-yl)-pheny1}-(4-phenyi—4,5,6,7—tetra.hydro-benzotlﬁazol-2~



-6- [4- (2-ehloro-phenyl)-4,5,6, 7-tetrahydro-benzothiazol -2-yl]-
p- met hoxy-4- (4-met hyl -i m dazol - 1- y1)-phenyl]am ne ) _
[4-(3-fluoro-4-nethyl-phenyl)-4,5,6,7-tetrahydro-benzot hi azol -2-y1] 43-neth
oxy-4 (4 WEYW91087127 mi dazol -1 -yl)-phenyl]amne 5 PCT/EP2(09/0650036
[4-(4-chloro-3-trifluoronethyl-phenyl)-4,5,6,7-tetrahydro-benzot hi azol -2-y
1] 43- et hoxy- 444- net hyl -i m dazol - 1- y4%- phenyl kam ne

[ 4- (4- met hyl -i mi dazol - 1-y1) - phenyl] - (4- phenyl-4,5,6, 7-t etrahydro- benzot hi a
zol - 2- ydly-ammiene

4- (4-chl h 4- h | am -4
5. 6. 7- PR PR AP RE IR cro PR R Er ey s e PR
2-(4- rTEirhMb |mdazol 1-y1)-5-(4-phenyl -4,5,6, 7-t et rahydr o- benzot hi azol - 2-y
I
[ 2”1( 20) %Y%ﬁla@ﬁgflﬂ Y- 3smegtharrhendingdrpbenglhs St Hicahyriroobapegthiagoldst hoxy -
444- ge ﬁ)Lliﬁ]fnlgl dazol - 1- yl) phenyl kam ne
[ 442, 5-di chl or iaghen yl) 7-tetrahydro- benzot hi azol - 2-y1] 43- et hoxy- 4-

( 4- net Hynbapsd4z 71etsahaydrmb§mqtmm AeDi@-yaidm-4-yl-phenyl)-amine
, 5-di e*\%‘tg%}hgi@% 1)-? ?%%39@1 Eféﬂe%ﬁw% %E&%&JB' R0 thizzoL- %[y?) amnine

- met hox
[ 4- (3, H4dR ﬂ+d3mctbyl|afrxaml]5}ympﬁer@1ﬂ4{phm§é-l4ﬁj@ Btdhyivo bemptiliazal-§-y]) dsinedhoxy - 4

ot e mifisﬁ@%%d‘f% RS phy G- o O BrO B39 L 8D hoxy-

4- (40 meinfiyd. 20 imd a zol - yl) phenyl kam ne [3 -nethoxy-4- (4- rret hyl -im d
a 701-1 -y1)-pheny|]

-(4-nmethyl-4- n 7-tet dro azol n

i uor o - ( SR At i %ﬁ%ﬁﬁn@ﬁfﬁ N Sladal Ds e 4F
-[ 4- (4mbukhe&on6wﬁgu9&%u@abyl phenyl)-4,5,6, 7-

et rahydr o- benzot hi azol - 2-

25
( 2- dhitbepyl- aﬁ%ﬁ?byrﬁﬁay%4¢ié%ﬂ&%ﬂghpémw@ﬁiéﬂhﬂﬁﬁ@mr%wyﬂﬁmmﬂmxy44ﬁ-
| ugy 4} ‘h’aﬂﬁtl%ﬁ} ph%}ﬂammg.ml- y1l) - phenyl ] -am ne
=1 a

f
quoro 4 4- et
1

| 13- 3 Peptybiyd-ohlprb-3-Buomophuml)-4556,7ytagehedis; thipolo St dpyrdlimdeizt hi azol - 2-y

am . .
42, 4ngei R '%'mﬁhﬂyﬂdaiogl'é(l)"}’hfeﬁq’mﬁmar o- benzot hi azol - 2-y1143-f | uor o- 4- (
4- rret hyl -im dazol - 30 1 -yl)-phenyl]am ne

- 2-(4- et hyé%qmﬂazo&hlll- %WSUIgdSO??oemﬁ/lhéf 5, 6, 7-t et rahydr o- benzot hi azol - 2-y

| am no) - ph
[ 442- et hyl - nt azol - 5-y1) - phenyl] - (4- phe , 9, 6, 7- -t et rahydr o- benzot hi azol
0,12

-2-yl)-am ne
[ 3- met hoxy- 4- (1- et hyl - 1H pyr azol - 4-y1) - nyl] - (4- phenyl1-4,5,6,7-tetrahyd

p
ro- benzot hi azol -2- WD 2088/ 08 12$E%;AEP2 / 050036
: -
het N

v
R R°

t
[ 4-
[ 3-
[ 3-
Z0
1] -
[4

I-B
20 wherein
het  1isa 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* 18 hydrogen, lower alkyl, hydroxy or CH,CN;

R’ 1s hydrogen, lower alkyl or hydroxy,
o

. £7
Y 1Sa bOl‘ld, -0—, —CHz—, _CH2-CH2-, S or —N(R)—;



-7- yl)-am ne

[ 3- met hoxy-4- (2-net hyl -t hi azol -5-y1) - phenyl ] -(4-phenyl -4,5,6, 7-tetrahydro-
benzot hi azol -2-y1)- am ne '

[ 4- (2, 4- dmonbopdsi2hi azol - 5- y1) - 3- net hoxy- pheny1] - (4- premgb2ebobs00367- t et r ahy
dr o- benzot hi azol -2- 5 yl)-am ne

(4-phenyl-4,5,6, 7-tetrahydro-benzot hi &01-2-y1)-(4-pyridin-4-yl-phenyl)-am
i ne

[ 42( 2- )eR hy| -iokaREEendowE) alREOYD)O-lodephey CGh-1bwer allyil (Opty e Ecalibggrot hi azo
1 yl)-am ne

[4-(2, 4-di né’FﬂVll»- oxazol - 5- yl) phenyl ] - (4- phenyl 4,5,6,7-tetrahycl ro- benzot
hi azol - GaWrhher@BLRRa® active acid addition salt.

[ 4- (3-nethyl 41, 2, 41t"hi adi azol - 5-y1) - phenyl ] - (4- phenyl-4,5,6, 7-tetrahydro-b
enzot hi azol - 2- yl) 10 am ne. Furt her preferred corrpounds fromfornul a

[ 5- bangy 1. 7 T toPiptuts s Mrltag 5 8 %?%&?@é?ﬁ?a@%%ﬁ%”’%ﬁﬁﬂ?pyriﬂ?ﬁ 2.

y 1H3- rrefbmm;agdexweunﬁet hyl -i m dazol - 1-y1) - phenyl Fam ne or

[ 5- ben 7( 3f| droth| z 5, 4-c] py
ridin- §¥3ﬂ Hmflﬁzo Y%ﬁ’ '%ﬁ'&%‘?g‘fy%\%i) %Hé{ ﬁlng’rgllrerred
are f uradnties corrpounds of formJIa (R1-B 20 wherein hetls a five-or six
‘menbered heterar group; S hydro% hal ogen, | ower al kyl, |ower alkyl
subst i tienmesdhayy-h @@féﬁl mn%@h—l- Diphsny beS-phsiedr. G F Rustpbairpsuinegr -5

hal pgenmii2i s hydrogen, |ower al koxy, hydroxy, |ower alkyl, halogen or

cyano; 25 R4is hydrogen, |ower alkyl, hydroxy or CH2CN
[8-(4-chloro-phenyl)-5,6,7,8- tetrahydro—qumazolm—Z—yl] [3~methoxy—4—(4-methyl~mndazol—1- ‘

yl)-phenyl}-amine
[3- ﬂuoro—4~(4-methyl-imidazol—1-yl)-_plienyl]~[8-(4-ﬂuor0~pheny1)-5,6,7,8-tetrahydr0-
quinazolin-2-yl]-amine,
15 2-[3-methoxy-4-(4-mcthyl-imidazol-1 -yl)-phenylammo} 8-pyridin- 3-y1—5 6,7 S-tetrahydro- '
qumazohn—S-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, Whereiﬁ Y is —-N(R)-, for
example the followmg compounds
2-[3-methoxy-4-(4-methyl-imidazol-1 -yI)-phenylammo}-S-phenyl-? 8-dihydro-5H-pyrido[4,3-
25 dlpyrimidine-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-
dpyrimidin-2-yl)-amine hydrochloride
1-{2-[3-methoxy-4-(4-methyl-imidazol-1-yl)-phenylamino]-8-phenyl-7,8-dihydro-5H-
pyrido[4,3-djpyrimidin-6-yl}-ethanone
30  (6-ethyl-8-phenyl-5,6,7,8-tetrahydro-pyrido[4,3-d]lpyrimidin-2-y1)-[3-methoxy-4-(4-methyl-
imidazol-1-yl)-phenyl]-amine
(6-1sopropyl-8-phenyl-5,6,7,8-tetrahydro-pyrido[ 4, 3-#d7]pyrm11dm—2-yl) [3-methoxy-4-(4-
methyl-imidazol-1-yl)}-phenyl]-amine.



R5i s hydrogen, |ower alkyl or hydroxy, skA is a bond, -0-, -CH2-,
-CH2-CH2-, or -N(R)-; WD 2009/ 087127PCT/ EP2009/ 050036 -8- Ri s hydrogen,

| ower al kyl, C(0)O0-lower alkyl, C(0)-lower alkyl, S(0)2-1ower alkyl, or
benzyl ; owoeophmrrraceutically active acid addition salrcT/ErBycehsinsed
compounds fromfornula |I-B are those, wherein Y is -CH2-, for exanple the
fol |l ow ng conpounds -9-

[ 3-fl uoro-444- et hyl -i m dazol - 1- y0- phenyl ] - (8- phenyl1-5, 6, 7, 8-t et rahydr o- qu
i nazolin-2-yl1l)- amne

[ 3- met hoxy-4- (4-nmet hyl -i m dszol -1-y1) - phenyl ] - (8-phenyl -5, 6, 7, 8-tetrahydro
-qui nazolin-2-yl)- 10 am ne ] )

[ 8- (4- chl or olhsipessgntcompems gf foamplaf pad Bl phaaasiutipaly ageapiable sas b 444- me

thyl -in = 1= _ Xl ; ;
3011 oy T e ARGl b B O oyample, b proogsss dopribed beloy wbiEh < 6 7 g1
et r ahy drocps$es agmoprise- 2- yl ] - am ne. 15

243- met hoxy- 444- et hyl -i m | - 1-y1) - phenyl am no] - 8- pyri di n-3-y1-5, 6, 7, 8-
t et r ahydr oq tf’ﬁlﬁegf;tbq% ah“}égl-pSVn&jgfzfgmu]la

[ 3- met hoxy- 444- net hyl -i m dazol F}" yl) - pnean] -(8-pyridin-2-y1-5,6,7,8-tetra
hydr o- qui nazol i n-2- y0-am ne or 2

[ 3- met hoxy- 444- et hyl -i m ds701- 1- phenyl] -[8-(3,4,5-trifluoro-phenyl)-5
,6,7,8-tetrahydro- 20 qui nazol ih-2-V1Fami ne. I Furt her preferred
conpounds fromfo al-B are those, wherein Yis -N(R-, for exanple the
fol | owiig & gptlormula ‘
Q 3
R4
Y 11

10 to a compound of formula

R2

“H R?
Y I-A-1

wherein the substituents have the meaning as described above or,

b) reacting a compound of formula

15 R IV

with a compound of formula

‘to a compound of formula

R2 HY/N R’ R*
R:@/ S@
Y

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

I-A-1



2- 13- met hoxy- 444- et hyl -i m dazol - 1-y1) - phenyl am no] - 8- pheny1-7, 8-di hydro-5
H pyrido[ 4, 3- 25 d] pyri m di ne-6-carboxylic acid tert.-butyl ester

[ 3- met hoxy- 444- et hyl -i m dazol- 1-y1) - phenyl] 48- phenyl -5, 6, 7, 8-t etrahydro-p
yri do[ 4, Swodbywostizei n- 2- y1) - am ne hydrochl ori de PCT/EP2009/050036

1-{2-[ 3- met hoxy- 444- et hyl -i m dazol - 1-y1) - phenyl am no] - 8- phenyl -7, 8- di hydr
0- S5Hpyri do{4, 3-dj pyri m di n- 6-y1} - et hab@ne 30
(6-ethyl-8-phenyl-5,6,7,8-tetrahydro-pyrido[ 4, 3- d]pyrlmdln 2-y1)-[3-net ho

Xy- 4- (%W@J&iﬂéééﬂr&ﬁﬁﬁhbﬁfb&‘éﬁbphenw kanm ne
(6- |sopropyl 8- phenyl -5, 6, 7, 8-tetahydro-pyrido[ 4, '3-#d!] pyri midi n- 2-y043-m

et hoxy- 444- net hyl -i mi da701- 1- y1R~hegyf¥arnine. WO -

2009/ 087127PCT/ EP2009/ 050036 - 9- esent conpounds of formula I and
t hei r pharnaceutical |y acceptabl & Salt's capy be prepared by nethods

| cnown in the art, for exanple, by processes described bel ow, which 5
pr ocessesh ¢ompousé ofiformelact i ng a conpound of fornula NY NH2 with a

conpound of fornul a hal 10 to a co
np 7 r’rpl__gun[g of formula
hal\l/N\
N ALY
VI

5  to a compound of formula

RA ﬂ N R3 R
b
R’ N. = Y

wherein the substituents have the meaning as described above or,

I-B-1

d) reacting a compound of formula

10
with a compound of formula

to a compound of formula

yeave

15 wherein the substituents have the meaning as described above and,

I-B-1

if desired, converting the compounds obtained into pharmacentically 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



1] |-A-1 wherein the substituents have the neaning as descri bed above

or, b) reacting a conpound of fornula R2ZH2 151V V to a conpound of
formula 1-A-1 ’
- WO 2009/087127 : : PCT/EP200%/050036
-11-

purification of the resulting products are known to those skilled in the art. The substituents and
indices used in the following description of the processes have the significance given herein
before unless mdicated to the contrary. ‘
In more detail, the compounds of formula I can be manufactured by the methods given

5 below, by the methods given in the examples or by analogous methods. Appropriate reaction
conditions for the individual reaction steps are known to a person skilled in the art. The reaction
sequence is not limited to the one displayed in the schemes, however, depending on the starting

* materials and their respective reactivity the sequence of reaction steps can be freely altered.
Starting materials are either commercially available or can be prepared by methods analogous to
10 the methods given below, by methods described in the examples, or by methods known in the art.

The aniline respectively the thiourea, or respectively the guanidine, which can be used as starting
materials for the preparation of compounds of formula T may be prepared as described in the

followmg schemes:

_ Scheme 1
O H
_ R NO, 2 N._.NH
e e T Ty
D/ R’ X R’ 5o
hal IX
ducti
Fedtction thiophosgene
aminolysis

H 2 2 H

2 R NH R N._NH

- R Noog  RH D’ ?  cyanamide 2
I ,

h
@ Xl 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

il
15

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
e.g. ethanol or ethyl acetate) or with a metal (like e.g. iron) or metal salt (like e.g. stannous
chloride) in a polar solvent (Like ¢.g. acetic acid or tetrahydrofuran) to the aniline derivative A
25  Alternatively the nitro deﬁvativé 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 c.g. a thiazole) under catalytic



WO 2009/ 087127PCTf EP2009/ 050036 -10- c) reacting a conpound of fornula
with a conpound of forrmula 5 to a conpound of fornula 1-B- 1 wherein

t he substituents have the neaning as descri bed above or, d) reacting a
conpound voh 2d0emgmit7a 10 with a conpound of fornula to aceereuwnsosf fornmul a
15 wherein the substituents have the nmeani ng as descri bed above and,

if desired, converting the conpounds-tbtai ned i nto pharnaceutically
acceptabl e acid addition salts.

conditions (like e.g. palladium(0) catalysis) under heating (e.g. in a microwave oven) in a polar
solvent (like e.g. methanol} and in the presence of a base (like é. g. potassium fluoride). The
halide IX can be also coupled to a hetary group via Suzuki (with a hetaryl boronic acid derivative
like e.g. 1-methyl-4-(4,4,5 ,S—tetramethyl-l,3,2-di0xab0r01_an—2-yl)-lH~pyra.éole) or Stille
5  coupling (with a hetaryl tin compound) under palladium(0) catalysis in the presence of a base.

These transformations may be also performed on other intermediates or on the final products
bearmg a halide instead of an hetaryl group. Alternatively aniline TV can be prepared from the
corresponding N-protected 4-halo-aniline XI and the 5-membered heteroaromatic ring under
catalytic conditions (like e.g. palladiufn(()) or oopper(II) catalysis) after subsequent deprotection.

10 The aniline TV can be converted to the thiourea II either by treatment with a thiophosgene
derivative (like e.g. 1,1 -thiocarbonyldi-2(1H)-pyridone) and subsequent aminolysis or by
treatment with an acyl isothiocyanate (like e.g. benzoyl isothiocyanate) and subsequent
hydrolysis. The guanidine VII can be prepared from aniline IV by reaction with cyanamide under
acidic conditions (e.g. hydrochloric acid or nitric acid) in a protic solvent (like ethanol) or by

15 treatment with a carboxamidine derivative like 3,5-dimethyl-pyrazole-1-carboxamidine, 2-

methyl-isothiourea or sulfphoguanidine in polar or apolar medium with or without a base.

20

25

30

35

40



The detail ed description can be found bel ow and in Exanples 1 - 97.
The preparation of conpounds of fornula | of the present invention may be
carried out in 20 sequential or convergent synthetic routes. Syntheses of
t he conpaundseoé7iihe i nvention are shown in the fol | owrigpsiohedses 1 to 6.
The skills required for carrying out the reaction and WO
20091087127PCT1EP20091050036 -I11- puridication of the resulting products
are known to those skilled in the art. The substituents and i ndi ces used
in the follow ng description of the&cpsmersses have the significance given
herein before unless indicated to the contrary. In norezdetai\y the
conpounds of kQr -. d, can be manufRactagel®by t he et hods en’ 5 bel ow,
by the net hods gn i n WHEdexanples by asadiegous Peiteds. Appropriate
reaction cawlliyf oS for THe i g drial™’r eactTom st €ps\ gfe knowyfo a
person skilledin tha a = the reacti on $¥quence is ndt linited to the one
di spl ayed in the schenmes, however, depending on the starting materials and
their respective reactivity theliseguence of reactign steﬁs can be freely

I

al tered. St@fbkpgiraterial e gf t fer commerci al | NE: or can be
prepar ed byyheshods anab toS10 the nethods g v by net hods
descri bed i%nemee exzﬁ‘rrrﬁ\q_ . or by net hods knowr—{1 Fhe art. Thgganiline
respectively the'thi our€a, or resecti vely the gtahi dine, which can be
used as starting materials for the preparation of conpounds of fornula I
may be prepared as described in the foll ow ng schenes: RIHN PRI H _-v-
hal 15xiivvii B] is a hetaryl group agd PG is a N protecking.grwp, such

as tert - but oxyrQrbQno,( BeC gr oup. R NG, O
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Hialkyl~_ . —_— —_— k
or Phi{OAC)2 p 0 XIX

N
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hydrolysis or - R N NH R N NH
cyanamide _ T : \n/ ’
—_— e ™ S or s NH

N - N

XX .
0 et XXI

alk is lower alkyl
Other beterocyclic anilines like the oxadiazole derivative XIIl maybe prepared from the
corresponding esters XII by conversion to the acylated hydrazide and subsequent cyclization to
the oxadiazol XI1I. Treatment of the aldehyded XVII with TosMIC (tosylmethyl isocyanide)
10 yields the oxazol XVITI. Reduction of X111 respectively XVIII to the anilines XIV and XIX and
' subsequent conversion with isothiocyanate derivative and hydrolysis or with cyanamide yields

the thipureas XV and XX respectively the guanidines X VI and XXI.
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20



Nucl eophilic substitution at nomtenperature or elevated tenperature (e.g
reflux or under pressure using a mcrowave oven) under neutral or basic
conditions in the presence of a base (like e.g. potassium carbonate etc.)
neat or iwoaoPekasr solvent (like e.g. THF or DVSO et Cprrapébeshoss
substituted 4-nitro-phenyl halide I X with a 5-nenbered heteroaronmatic ring
(like e.g. imdazol, preferred is 5-net-hyl irnidazol) yields the nitro
derivative X which is reduced either under catalytic conditions (like e g.
10% car bon on palladiun) with hydrogen in a solvent (like e.g. ethanol or
ethyl acetate) or with a netal (like e.g. iron) or nmetal salt (like e.g.
stannous chloride) in a polar sol V%@hexﬁﬁﬁke e.g. acetic acid or
tetrahydrofuran) to the aniline dertvaiive IV. 25 Alternatively the nitro
derivative X can be prepared by Heck reaction of a suitable halide IX (hal
is e.g. bodine or brof ne) with a suijgable hetaryl gro RIFT (like e.g. a
t hi azol el _urfBEY "¢ aly+i & \iBy2BH9/ aidd-Ri200! Q36 -12- conditions

(I i ke € g |pal m( at al ysisJ™ u heat ™ g (e.¢. In a mcrowave oven)
in a pol&r ol vent (I iYke X&llg. met hanol )X>a\nd in the présencgvof a base

(l'ike e.g. pot z;iiédmfl uoride). The hali deN-dnaRmigisal SO coupled to a
hetary group vi uzuki afywirbdang het arNde@etam d derivative |like e.qg.
1- met hy1- 4- (4, 5-t dt r-erde PP 3, 2- di ®xabor ol an-2-y1) - 1H pyrazol e) or
Stifle 5 cogpling (with a hetaryl tin compgund) under palladi un(0)

catalysis i the pr ese e of a base. These R?ansfor mati ons may be al so
per f or med ther i rmedi at es or t¥fe T nal products bearing a halide
i nstead of et ar r oxppal Al ternatl vel nivi ne IV can be prepared from

t he correspondl ng N—pr otected 4-halo-aniline X and the 5-nenbered

het er odhe Q&ajtllkemm:m{llndﬁrbe@&paka&[ﬂ‘cﬁn eRkdidnk 00GI by diket ﬁ'l}@.tlo@ﬁfllth@ﬂ ki( 0) or
af t subsequent deprotection. anilinpe IV can

copperél (%e g rg)ﬂgm S) 3 p )p
be convdidece ip 6o (. N0 psk &9, %alfaé%ﬁ%ﬁlemm Wlaﬂ%?ﬁb%%ene
der i vakiygstdr DK@l Ritllan dryllhatidh hﬁ&é?@@)ﬁébﬁlys@ b iHith BY hipieRn: RRdarsibsequent

arninolysis or by treatiment with an acyl "i sothiocyanate (like & g. benzoyl
i sot h| derjatrand subsaanent decathoayiation detsing GI1 cinbe glsapiegerad bythe additionef

Pr & A Oré»{ ?MM§4$hgl§%$C% i Ed'i‘z‘f&d&ﬂ sﬁ%ﬁ r Cﬁggﬂg&&dﬁ?&’&{ ﬁfé Hb:5 the

con oric acl i c solvent
(li ke epdmmVHranbyulﬂsEquenemm&mm cnﬁ/tltem@hciato tigxdatone dDptendiealk wationwd tHei ke

Ul T ph B R T P S0Pt v P ebeest Fan O ePeBALE, 20 25
30 35 kMeha00ONOBToligi RETD LABOR) At 20083 Glendkdtal BObARr & hXlifie transferring agent
(like e.g. NXS etc.). Preparation of the enamine VTIT can be achicved 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
0 0 0 40
é carbonytation E‘ﬁ/u\ ~alkyl alky'al“’” [I‘j)Lo'a]kY‘ haj\fk/l/l ~alkyl
— O
halogenation
Yo xxvil o9er Y XXIX
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T Knoevenagel N,N-dimethylformamide
candensation \jimethyt acetal
alkyi. okt ——= O @
\Two;alky‘
20 XXX Y XXX The

beta-keto esters XX VI can be prepared from the ketone XX by direct carboxylation with
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compound XXVIIT and to the alpha halo—ketones XXIX and to the enamines XXXI as described

in scheme 3.
5 . Scheme 5
o . R PN‘{ N R
H condensation = 4
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R il Y If
4:1nation
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Condensation of the thiourea IT with the alpha-halo-ketones ITI in an inert solvent (like e.g.
ethanol) at room temperature or elevated temperature in the presence or absence of a base (like
e.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 amnination 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 hgand or copper(ll) and a phenanthrene ligand). |

Scheme 6
H /\6} condensatlon R \r\)\)i
BOAA B

VI
. /a;minaﬁon
Ry Rr*
2
R NH, hal\_ Ny
+ 0
R N._ .= Y

VI
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 1V 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.



R3 hal ogenation hal XXV S5XXVI)O(VI | 1c###VI1|1 The 2-aryl ketones

XXI'll can be prepared fromthe ketone XXI|I by direct arlyation with an
“aryl halide under basic conditions (e.g. NaQBu) and Pd(0)-catal ysis or

t hrough agghaijognzof the betaketoester )OW w th an ampylydealebm@ossnder

Pd(0) catalysis or with an hyperval ent iodoaryl derivate and subsequent
decar boxyl ati on. Ketone XXII| can be_-gd-so prepared by the addition of 10
an aryl lithium species under lewis acid catalysis or of an aryl nagnesium
derivative fromthe epoxi de XXVII and subsequent oxidation of the al cohol
to the ketone. Optional alkylation of the ketone yields XXIV. The

al pha- hal o- ket ones XXV can be prepared fromthe correspondi ng ket ones XXV

t hrough hal ogenation with ekﬂ@ﬁr %L%gggagimpalogen or a halide
transferring agent (like e. tion of the enam ne VII
can be @alhisevadedoasé 88641 on With an am nal 15 of DWVF (like

N, N- di enet hyl f ormam de di ent hyl acetal or the Bredereck's reagent

(tert . thumagaswostiamngt Rylsaveicapisesningan AR werplated of 30009814 uel/800 NThr .
XX g bydeobell ptes 1PVIIM Refla Sorlainidl K89 FCS, 0.2 me/l Hygromycin B and

incubated for 2h at 37°C, 5% CO2 prior to adding test compounds.
Compounds for testing were dissolved in 100% Me,SO yielding in a 10 mM stock solution.
Typically 12 pl of these solutions were further diluted in 1000 pl of IMDM media (w/o FCS,).

10 Sub sequential 1:1 dilutions gave a ten point dose response curve. 100 pl of cach dilution was
added to the cells in 96-well plates. Appropriate controls using vehicle only and reference
compound were applied to this assay. The final concentration of Me;SO was 0.4%.

After mcubation for 22 hrs at 37 °C, 5% CO2, 50 ul supernatant was transferred into round-
bottom 96-well polypropylene plates for detection of AB42. 50 ul assay buffer (50mM Tris/Cl,

15 pH7.4, 60mM NaCl, 0.5% BSA, 1% TWEEN 20) was added to the wells followed by the
addition of 100 pl of detection antibody (ruthenylated AB42-specific antibody BAP15 0.0625
ug/mL in assay buffer). 50 pl 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 96T™M AQ assay, Promega) according to the manufacturer’s

instructions. Briefly, after removal of 50pl cell culture supernatant for detection of AB42, 20pul 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.

ECsp values for inhibition of AB42 secretion were calculated by nonlinear regression fit analysis

using XLfit 4.0 software (IDBS).

The preferred compounds show a ECso< 0.5 (WM). In the list below are described the data
30  to the y-secretase inhibition:



20XXXXXXI The WO 2009/ 087127PCT/ EP2009/ 050036 - 15- di nmet hyl carbonate,
Mander's reagent or simlar reagents or fromthe diester XXX by
Knoevenagel condensation. This ester XXVI can be converted by optional
al kyl at i omotasegnpound XXVII1 and to the al pha- hal o- keicameseoifdofisand t o
the enmties XXXl as described in schene 3. 5Schenes arni nation
Condensation of the thiourea Il w th-the al pha-hal o-ketones Il in an
inert solvent (like e.g. ethanol) at roomtenperature or el evated

t enper at ur ¢ ExanipleNpr ¢SBGLinovitrabse eimiple Nopabeg€ljik&itgo 9] pot assi um
carbonate pr Fliinigs base& ields the am nothjazoles I-A-1. Alternatively
10 conpounds of structure WYAL1 can al so be preparéﬂM hrouqh di rect
anai nati on[of ajsuitabl e Zphgl othijazol ey withthe gggtine(IV in the
presence of _a catalyst and a ligand (like e.qg.| palladiun(Q) and a
phosphi ne |igand or cnpperOJOS) and a phé&ant hr ene Iﬁ)g'ﬁmd) . am nation
| S Condensattoefof the—guagt-gtne—\H the—enampe Vit in a polar or
unpol ar so| vent “at rmmte%%rature or 3? el evat ed Q’g eratures in the
presence of wi thout albaseoyiel ds ithe pgsimdihe T-@44. Afernatively
Corrpounds f structure 1-B-1 can he prepar ed b i coupli ng the aniline |V
with a suitabl e%-hal p- pyr Pfdine (Vi und®r thef mal ®#3 under
Pd(0) - cat af 'yzedjgondi {1 onsg 1g0 The Tonpggnds WeTe Tgygstigated in
accor dance vvlth the test given herlei nafter ] :

12 0.16 40 0.27

13 . 0.12 41 0.34

4 G.07 42 0.50

15 0.09 44 032

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

28 012 ' 92 0.252

29 0.1 03 0.212

30 0.30 94 0.32

The compounds of formula I and the pharmaceutically acceptable salts of the compounds of
formula T can be used as medicaments, e.g. in the form of pharmaceutical preparations. The
pharmaceutical preparations can be administered orally, e.g. in the form of tablets, coated tablets,
5 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, ¢.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
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‘were plated at 30,000 cells/well/200 gl in 96-well plates in | NMDM nedi a

cont ai ni Rgo 3¥MESS 0.2 mo/ I Hygronycin B and i ncubat egchRfpr@bo@hss3/C 5%
COQ2 prior to adding test conpounds. Conpounds for testing were dissol ved

in 100% Me2S0 yielding in a 10 mM stopk solution. Typically 12 pi of these
solutions were further diluted in 1000 pl of IMDMnedia (wWo FCS,). 10 Sub
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were pogiAeyRated for 1 hr at nomtenperature before adding the assay

pl ates. Assay plates were incubated on a 20 shaker for 3 hrs at nom

t enper at ur e Thmphaimacsiitisal preperationstdan, Bitower.i contvB phesatvatiess, subwilidisng t o t he

manyf a r.er' s LAstructions .LBioverjis). ToxicCi of .co nds .wa
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manuf a turert'. S‘lii nstructions. Briefly, after renoval of 50gl cell culture
supena cytically slughl QbstRoeAPA2, 2091 of 25 | x MIS/ PES sol ution was added

to the cell Mcanrembmeshadifits b RbmpOudd JF fevmub] §r.a phibrideButichll h&ahtadieni ty was

then recorded at 490 nm EC50 values for inhibition of Af342 secretion
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WO 2009idd@riarRcTitERRO g LnBbio 36id-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 Iorofthe corresponding amount of a pharmaceutically acceptable salt thercof. 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



Exanmple No. EC50 in vitro (II'M Exanple No. EC50 in vitro (M

0.26 0.05 33 0.43 6 0.04 350.34 7 0.11
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Add item 5 and mix for three minutes; compress on a suitable press.

Item Ingredients

mg

I. Compound of formula I

2, Hydrous Lactose

3. Com Starch

4, Talc

3. Magnesium Stearate
Total

Manufacturing Procedure

0.30 32

PCT/EP2009/050036

W3 2009/087127
-19-
Tablet Formulation {Wet Granulation)
Item Ingredients mg/tablet
Smg 25mg
mg 7
1. Compound of formula I 5 25
2. Lactose Anhydrous DTG 125 105
3. Sta-Rx 1500 6 6
4. Microcrystalline Cellulose 30 30
5. Magnesium Stearate | 1
Total 167 167
Manufacturing Procedure
1. Mix items 1, 2, 3 and 4 and granulate with purified water.
2 Dry the granules at 50 °C.
3. Pass the granules through suitable milling equipment.
4

Cépsule Formulation,
meg/capsule
5 mg 25 mg
5 25
159 123
25 35
10 15
1 2
200 200

1. Mix items 1, 2 and 3 in a suitable mixer for 30 minutes.

2. Add items 4 and 5 and mix for 3 minutes.

3. Fill into a suitable capsule.

100 mg

100

30

6
30 1

167

100 mg

100
148
40
10

300

500

500

150
30

831

500

500

70
25

600



36 0.46 9 0.10 38 0.13 10 0.10 39 0.48 12 0.16 40 0.27 13 0.12 41 0.34 14
0. 07 .
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Example 1
(3-Methoxy-4-o0xazol-5-yl-phenyl)-(4-phenyl-4,5,6,7-tetrahydro-benzothiazel-2-yl)}-amine

o N N
T

o S

Q1

N

a) (3-Methoxy-4-oxazol-5-yl-phenyl)-thiourea
5 3-Methoxy-4-(1,3-oxazol-5-yl)-anilme (200 mg, 1.05 mmol) was dissolved m tetrahydrofuran (9

mL). At room temperature under an atmosphere of nitrogen benzoylisothiocyanate (190 mg, 1.10
mmol) was added. The reaction was stirred at room temperature for 4 hours. The solvent was
evaporated under reduced pressure and the residue was. dissolved in methanol (13.5 mL).
Potassium carbonate (436 mg, 3.16 mmol) dissolved in water (6.8 mL) was added over 10

10 minutes. The reaction was stirred over night at room temperature under an atmosphere of
nitrogen. A solid precipitated. The solvent was evaporated under reduced pressure; the solid was
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 (DMSO0-Ds, 300 MHz): 6 (ppm) = 9.88 (s, 1H), 8.39 (s, 1H), 7.90 - 7.20 (br 5, 2H), 7.62

15 (d, 1H), 7.48 (br s, 2H), 7.08 (d, 1H), 3.92 (s, 3H).

b) (3-Methoxy-4-oxazol-5-vl-phenyl)-(4-phenyl-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: W09404487) in ethanol (4
20 mlL) 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 (DMSO0-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  7.09-17.31(m, 3H), 6.83 (s, 1H), 4.00 (m, 1H), 3.46 (s, 38), 2.73 {m, 2H), 2.12 (m, 1H), 1.70 -
1.94 (m, 3H).
Example 2
(4-Pheny1-4,5,6,7-tetrahydr0—benzothiazol—2—y])-(4-t1,2,4]triazol-l-yl-phenyl)-amine
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A suspension of 4-(1,2,4-triazol-1-yl)pbenylthiourea (109.6 mg, 0.5 mmol) and of 2-bromo-6-
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
5 evaporated under reduced pressure and the residue was treated with dichloromethbane, diethyl
ether and heptane. The product precipitated as a solid and was filtered off to yield the title
compound (120 mg, 64 %) as a pale-brown solid. MS ISP (m/e): 374.3 (100) [(M+H)']. 'H
NMR (DMSO-Dg, 300 MHz): & (ppm) = 104 (s, 1H), 9.38 (s, 1H), 8.29 (s, 1H), 8.02 (d, 2H),
7.56 (d, 2H), 7.30 (t, 2H), 7.10 — 7.19 (m, 5H), 4.00 (m, 1H), 2.72 (m, 2H), 2.14 (m, 1H), 1.70 —
10 1.89 (m, 3H). ‘ |
Example 3
4-(4-Phenyl-4,5,6,7-tetrahydro-benzothiazol-2-ylamino)-benzoic acid methyl ester

H
_ No _N
Y,
/Op S
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 chuent 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—benzothiazdl-z-yl]-amine
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a) 4-Methyl-1-(2-methyl-4-nitro-phenyl)-1H-immdazole
A mixture of 2-chloro-5-nitro-toluene (2.0 g, 12 mmol), of 4-methylimidazole (1.0 g, 12 mmol)

and of cesium carbonate (5.7 g, 17.5 mmol) in acetonitrile (20 mL) was refluxed overnight. The

5 reaction mixture was cooled, quenched by addition of water and extracted with ethyl acetate. The
solvent was removed under reduced pressure and the crude material was purified by column
chromatography on silica gel using ethyl acetate as eluent to yield the title compound (1.27 g, 50
%) as a slightly brownish solid. MS ISP (m/e): 218.3 (100) [(M+H)'].

10 b) 3-Methyl-4-(4-methyl-imidazol-1-yl)-phenylamine
A mixture of 4-methyl-1-(2-methyl-4-nitro-phenyl)-1H-imidazole (1.26 g, 5.8 umol) 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 sodinm 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/c): 188.4 (100) [(M+H)'].

¢) 3-Methyl-4-(4-methyl-imidazol-1-y1)-phenyl]}-thiourca

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
_ carefully neutralized by addition of an aqueous solution of 2M aqueous potassium carbonate
solution. Afier 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)"].

-A-(4-methyl-imidazol-1-vh-phenvl]-[4-(4-trifluoromethoxy-

tetrahvdro -benzothiazo 1-2-y1l-amine

A suspension of 3-methyl-4-(4-methyl-imidazol- l-yl)-phenyl]-thiouica (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
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(40 mg, 82 %) as an off-white foam. MS ISP (m/e): 401.3 (100) [(M+H)"]. "H NMR (DMSO-Ds,

5 300 MHz): 8 (ppm) = 10.11 (s, 1H), 7.55 (s, 1H), 7.39 (s, 1H), 7.28 — 7.45 (m, 4H), 7.10 — 7.20
(m, 2H), 7.08 (d, 1H), 6.96 (s, 1H), 4.03 (m, 1H), 2.20 (m, 2H), 2.13 (s, 3H), 1.98 (s, 3H), 1.79
(m, 2H), 1.13 (m, 2H).

Example 5
[3-Fluoro-4-(4-methykimidazol-1-yl}-phenyl|-(4-phenyl-4,5,6,7-tetrahydro-benzothiazol-2-
10 yD-amine

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

acetate 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 (DMSO0-Ds, 300 MHz): 5 (ppm) = 8.42 (d, 1H), 8.21 (d,
20 1H), 8.1 (s, 1H), 7.95 (t, 1H), 7.43 (s, 1H), 2.19 (s, 3H).

b) 3-Fluoro-4-(4-methyl-imidazol-1-vi}-phenvlamine

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 G°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 acctate
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
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dragees and hard gel ati ne capsules. Suitable carriers for soft gelatine
capsul es woeonsfogfizexanpl e, vegetable oils, waxes, fatpcra®dimssoid and
liquid polyols and the |ike. Depending on the nature of the active
substance no carriers are, however, usqally 5 requi red in the case of soft
gel atine capsules. Suitable carriers for the production of solutions and
Syrups ﬁmﬁg@ 149 hEE V o d the
i ke. éﬁ%?gb‘{ogﬁ)car ri erg? ?2’?{’ 338 osf'?g(%{lﬁiesgare E]?M?Soegg%?mga% E"Pﬁp

har denddb2ofs] B1), W% &s 1 HY, 2103 (s, d&hd 6.41 g6isd (oy 2H), q@mﬂbrpsoﬂlgl}msl?aa(s,cBH)he | i ke
The pharnaceutical preparations can, noreover, contain preservatives,
solubilizers, 10 stabilizers, wetting agents, enulsifiers, sweeteners,
col or a@BSF]ﬁ;bﬁav@rcaﬂlbﬁl hethyl-iDdlidzs]-1-64) Mﬁﬁﬂ]—ﬂﬁoﬁr&e osnotic pressure, buffers,

maski n ent tioxi dant can_also contain still other
t her pgdfalﬁ?:"al‘ Sf“\’? alml‘g’z%hgé’ﬁ%‘ﬁ’@gy %&H%ﬁt@melgﬁiaéfiﬁﬁﬂﬁeddﬂconpound of
f or mul aettahQdroRur B0 MRS ERENZE Al Loty REELEO2 R 5 SRhrholl HEE £REd 8K reaction

therapeutical |y inert ‘carrier afe also an object’ of the present invention,
as is avaigtlrmdo%@%@nfe@metahéﬁ forsve doesi Bhe, solvantores congied saderedusgd PIQSS@We or

nore c I
e t§ P RiRERR ek St n BRARR0 (PORTTIREAUL TS EAPO B 15 A yabi o
subst aldcse@lwdmcw@erqw ®h) wa$ adlddidnipswisatoi tbﬂsdspemmoudﬁmrhmtiomah stamzei ar nore

th ticall t th th d
of 1107 e entb 5 G L350 Bl e SRR PR afb e P < v

usef ul prassmammatersmluc ots fispatEipl nxpw-a,telf fﬂltbﬂe&@ﬁ}sﬁ&;hb@sﬁd varer lah@diethpi bi ti on
such as of Al zheinmer's dise The age can

f th
\C/)ar y mﬁﬁ? f{%wp U?f.vrﬁstdgssemi W?trahYéﬁoﬁg% ft%ﬁ‘ewl%w&%rsmﬁ‘éeddaadﬁrsrﬁgﬁs 0 t he

i ndi vi gegluré SALhE RIRINE Svaé &léaaﬁiaemaﬁde%!r@gms ﬁﬁﬁeld b t;ttaecoﬁ%aﬁn 1260 &b
adm ni stration the dosage for adults can Va%{ﬁfﬁ% about to about

1000 g 0)E%) w0t hite cobth M SFmigle At (100 KM (QMSORBe, 300
f t | | Th
dai 1% TR0, SeheatLShe B 1, DA CREL AP Ryt 352007 FoSft b d B8 v 2

in addi211|6cm3H)he upper limt can also be exceeded when this is found to be
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d) [3-Fluoro-4-(4-methyl-imidazo!-1-y])-phenvl}-(4-phenyl-4.5.6.7-tetrahydro-benzothiazol-2-
yl)-amine
20 A suspension of [3-ﬂu0r0—4—(4;methyl-imidazo1—l-yl)-phenyl]—thiou;rea (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): § (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-imidazo}-1-yl)-phenyl]-(4-phenyl-4,5,6,7-tetrahydro-benzothiazol-

2-yl)-amine



nmg 5 1. Conpound of formnula 1525100500 2. Lactose Anhydrous DTG12510530150
3. Sta-Rx-150066630 4. Mcrocrystalline Cellul 0se303030 150 5. Magnesi um
Stearatellll 10Total 167167167831 Manufficturing Procedure 1.MXx itens 1,
2, 3 and woandegnanul ate with purified water. 2.Dry therghprafvbfiesat 50C.
15 3. Pass the granules through suitable mlling equipnent. 4. Add item5
and m x for three mnutes; conpress ams.a suitable press. Capsul e

Forrmul ati on Item I ngredi ent sng/ capsul e 205 ng25 ngl00 ng 500 ng 1.
Conmpound of fornula 1525100500 2. Hydrous Lact 159123148 3. Corn

St ar ch25354070 25 4. Tal c10151025

_o H\VN

a) 1-(2-Methoxy-4-nitro-phenyl}-4-methyl-1H-imidazole
A solution of 2-chloro-5-nitroanisol (187 mg, I mmol), of 4-methylimidazol (335 mg, 4 mmol)
5 and of potassium hydroxide (99 mg, 1.5 mmol) in DMSO (0.86 mL) was stirred for 5 hours at

80° under an atmosphere of nitrogen. After cooling to room temperature the reaction was poured
onto ice/water. A precipitation was formed and the suspension was stirred for 15 minutes. The
solid was filtered off, washed with water, dissolved in dichloromethane, dried over sodium
sulfate, filtered and the solvent was evaporated under reduced pressure to yield a yellow solid.

10 The crude product was purified on silica gel using dichloromethane/methanol (19:1 v/v) as
eluent 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 (CDCh, 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-Methoxy-4-(4-methyl-imidazol-1-yl)-phenylamine
1-(2-Methoxy-4-nitro-phenyl)-4-methyl- 1 H-imidazole (2520'mg, 10.8 mmol) dissolved in

¢thanol (110 mL) was stirred under an atmosphere of hydrogen at room temperature for 3 %

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 cdmpound (1719 mg, 78 %) as a yellow solid. MS ISP (m/e):

204.3 (100) [(M+H)"]. '"HNMR (CDCl, 300 MHz): & (ppm) = 7.48 (s, 1H), 6.91 (d, 1H), 6.88
25 (s, 1H), 6.35 (s, 1H), 6.17 (d, 1H), 3.68 (s, 3H), 2.11 (s, 3H).

c) 1-(4-Tsothiocyanato-2-methoxy-phenyl)-4-methyl-1H-imidazole
A solution of 3-methoxy-4-(4-methyl-tmidazol-1-yi}-phenylamine (203 mg, 1 mmol) and of
1,1'-thiocarbonyldi-2(1H)-pyridone (263 mg, 1.1 mmo}) in dichloromethane (10 mL) was stirred

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



5. Magnesi um St ear at e1225 Tot al 200200300600 Manuf acturing Procedure
1. Mx itens 1, 2 and 3 in a suitable mxer for 30 mnutes 30 2. Add |tenB

4 and 5 and mix for 3 mnutes. 3. Fill into a-suitable capsule. WO
2009/ 087 124 Btablok72009/ 050036 - 20- Fxample 1
(3- Met hoxy- 4- oxazol - 5-yl - phenyl) - (4- phenyl -4, 5, 6 7- te%)rcgﬁ;l;zd'}osgo%]enzot hi azol

-2-yl)-amne a 3-Methox -4-w_ilstlingrea. 5

3- Met hoxy-4- (1, 3-oxazol -5-yl)-aniline (200 ng, 1 05 nmol) was di ssolved in

tetrah t r .at nospher e of
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over_ night at roomtenperature under an atnosphere of nitrogen. A solid
precl pitated. The solvent was evaporated under reduced pressure; the solid

was fils ey {%LIU&{,4QQ%W%M&QFQSJ%%Mt er. The product was dried

at high vacuumto yield the 11 3 ng, 97% as a yellow
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refl ux under an at nosphere of nltrog After COOllng’ to roomtegerature

the soPiger? %ids 2 pyiapeNa salidy NFelSPrErk)c265- 3pﬂ@§)s[ﬁMéP%r] H NMR d3vig0

ifi Sidj hl : | uent
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(ne): 1H@,4z.e57((s,11m)7mfm)|ﬂmmpm®(@emsoo Mz): S (ppm = 10.29 (s,
111), 8.31 (s, 111), 7.66 (s, 111), 7.50 (d, 1H), 7.46- 7.51 (m 3H), 25

7. -731(in 3H), 6.83 (s, 1H), 4.00 (m 1H), 3.46 (s, 311), 2.73 (in,
2H), 20B-Btho i -(4-tnelt1-imiliaRd- 1(40)- nl%ﬂ)m (4-phenyl-4.5,6.7-tetrahydro-benzothiazo)-2-
yl}-amine

A suspension of [3-methoxy-4-(4-methyl-imidazol-1-yl)-phenyl]-thicurea (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-Ds, 300 MHz): & (ppm) = 10.19 (s, 1H), 7.66 (s, 1H), 7.57 (s, 111), 7.27 (t, 2H), 7.11 -

7.18 (i, l4H), 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-yI)-phenyl]- [4—(2-methoxy-phenyl) -4,5,6,7-tetrahydro-

30 benzothiazol-2-yI]-amine



Exanpl e 2
(4-Phenyl-4,5, 6, 7-tetrahydr o- benzot hi azol -2-y1)-(4-[1, 2,4]triazol -1-yl - phe
~nyl)-am ne WD 2009/087127PCT/ EP2009/ 050036 -21- A suspension of

4- (1, 2, 4~k i 3.5~ Y1) phenyl t hi ourea (109.6 ng, 0.5

2- br ono- gé%@gﬁéﬁﬁcycl ohexanone (253.1 ng, 1.00 ramr?‘e#’lﬁp?%aﬂ%%gﬁﬁ (4 rril)
was heated for two days to reflux under an atnosphere of nitrogen. After
cooling to roomtenperature the solvent was 5 evaporated under reduced
pressure and the residue was treated w th dighpronmet hane, diethyl ether
and heptanée. The product precipitated as a & d and was filtered off to
yield the title conmpound (12Q 641 9% \as 24l e-brown solid. Ms | SP

(me): 374.3 (100) [(I\/H—l)l./N @@ 300 MFHz): 6 (ppm = 10.4 (s,
111), 9.38 (s, 1H), 8.29 (gL . 02s-(( , 7.56 (d, 2H), 7.30 (t, 2H),
7.10 - 7.19 (in, 5H, 4.00,(m 1H), 2.72 2H), 2.14 (n, 1H, 1.70 - 10
1.89 (m 3H). Exanple 3 '

4- (4- Phenyl - 4,5, 6, 7-t et rahydr o- benzot hi azol - 2-yl am no) - benzoi ¢ aci d net hyl

ester afo SHSREBID ARk y-bhédvietReMeALRONY! phenyl) - 2- t hi ourea (105 mg, 0 5
mol ) and of 2Z-brono-6-" 15 phéenyl-cycl ohexanone (253.1 1 00 mol) in

et hanoR-@Methgxympbsnilbayciahexanone (i wayh2 1 Bmobvasdisspived inghlosefres phie of

it : : i ] d
inder R8RS R0l fefep 0Tk LEE AT R, B S, o R PR B e,
The r ostne tempastype. dthi piatiadredtastirted doret Inyuirs &triven tcpdratep vachihie aglvem vais| |

whi ch was rified on silic e it h .di.ghl or one as..el uent to yield
he 11 Fra B R Eamen o 3ok M e HT bRORTR (OB B8 B Wl o s,
300 MHayrect§ if fRMExtstebOnitidul Rurthddphificdtion/ (d, 2H), 7.50 (d, 2H), 7.28 (t,
2H), 7.27 (t, 1H), 7.12 (d, 2H), 4.23 (q, 2H), 4.06 (n, 1H), 2.73 (n, 2H),
2.12 (n, 1H, 1.70 - 1.90 (m 3H), 1.27 (t, 3H.

Exanpl ¢ -[4-(2-methoxy-phenyl)-4,5.6.7-tetrahydro-

[ 3- Met hoxXy- 4 y -y phenyl1144-(4-trifluoronethoxy-phenyl)
- 4, ), 6 bgnzothiazpk?wHippnino- benzat hi azol - 2-y1l -am ne WO

2009/ 0874 & fd6h FFESIRLEL mchf1-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 (CDCL, 300 MHz):
8 (ppm) = 7.59 (s, 1H), 7.29 (s, 1H), 7.07 — 7.18 (m, 2H), 6.82 — 6.88 (m, 4H), 6.65 (d, 1),
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-methoxv-phenyl)-2-propvl-cyciohexanone



a) 4-Methyl-1-(2-nmethyl-4-nitro-pheny0O-1Him dazole A m xture of
2-chloro-5-nitro-toluene (2.0 g, 12 mol), of 4-nmethylim dazole (1.0 g, 12
mrol ) and of cesium carbonate (5.7 g, 17.5 mmol) in acetonitrile (20 rnlL)
was refl uxedhoonerisi ght. The 5 reaction m xture was cogegpr@venehed by
addition of water and extracted with ethyl acetate. The sol vent was
renoved under reduced pressure and thezs-crude material was purified by

col um chr omat ography on silica gel using ethyl acetate as eluent to yield
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tetrahydrofuran (40 i1nL) was treat ed wth benzyl i sothiocyanate (0.98 g,
phyderbepgotipiazgl-3-v] dt room tenperature. The reaction m xture was
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purified on silica gel using dichloronet hane t hen di chl or onet hane/ net hanol
(19:1 v/v) as eluent to yield the fitle: c9orrpound (40 nmg, 82% as an

of f-white foam MS ISP (me): 401.5%3%BK)” kM-H)11. 1H NVR (DMSO- D6, 5 300
NF|_|)|22)0¢ ﬁslmﬂiexy—ﬁﬂt-ﬂalatl{yﬁr_mbnihldlolgzyﬁ?héﬁy F& WAI,-mZth?ﬂf}-(tﬁﬂuéﬂﬂ)netﬂyl?ﬁlen yIj- 452( 210
(m 2H)‘ 59627-1esr9(1l§dr<3h5n20&h1@®112§'1} apme 1 79 (in, 2H), 1.13 (m 2H).

Exanpl e 5 F
[ 3- Fl uoro-4- (4-nmet hyl -i m dazol - 1-y1) - phenyl
benzot hi azol -2- 10 yl)-am ne F

H
&) N N

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

(4- phenyl-4,5, 6, 7-t etrahydro-

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 % 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.



a) 1-(2-Fluoro-4-nitro-phenyl)-4-nethyl-1Him dazol e
3,4-Difluoronitrobenzene (7.97 g, 50 mmol ), 2-nethylim dazole (4.51 g, 55
mmol) and N, N- 15 cliisopropyl ethylanne (16.16 g, 125 mmol) were

di ssol vedyd e %tl?,nr trile (80 nmL) and the reaction wascRgabdslodedss ef I ux
for 24 hours un er an atnosphere of nitrogen. The sol vent was evapor at ed
under reduced pressure and the residugywas crystallized froma mxture of
et hyl acetate and heptane to yield the title conpound (4.66 g, 42 % as a
pal e-yel | ow soI id. M5B ISP (me): 222.1 (100) Rw114 1H NWMR (DVSO- D6, 300
MHz): 6 (ppm 8.42 (d, 1H), 8.21 (d, 201H), 8.11 (s, 1H), 7.95 (t, 1H),
7.43 ($&) BlM)atho2v—&94(1ﬁr:thx8rhﬁ11dairﬂéll3v%hmvll [4-(44ndtind {3} rifliononethykphebyl)d - hen

| am ne : )-4-methyl -1Him dazole (4.66 g, 211

i nol ) e SimEts i +e of methanol (25 nth) and tetrahydrofuran
(100 my susﬂd%smﬁ of mmemoxgas-(mrg@hﬁ]ﬂaﬂﬁ 128)-URET]-tAibuRh (S25REE. 2 @ol)
nrtrogen Ammoni um form ate ](6 64 g, 105 n’rrr)liv‘éIL$ nd 10%pal I adi um on
char’codnd eiprade fgrrorrer%@aeﬁ@a -Aotfalyomemethylrrheny uaxelaheranoag (G mg ot lent

t enper giaHie; feRfandfi2 rﬁ%ﬁrﬁas hleEteH\@ﬁreﬁ{D{ {ie® On hMoOMAR: S8litkdden f&jf"da??lﬁ,ﬁe? was
washed w th nmethanol and the filtrate was evaporated under redlced

pr essureoling telropmesaperinge the splaerd wea svaparated Mnemdmweeeﬂlre@mhe wsiuat e and

vaishea o PRI oy e G ETRRL BpE e Mooy SRAER e AR alBFolR" 21 o

evapor dieaiilewnmpoundgdagg 1H LS upaletbeown eill. MS YEP (m/e): 499.0 (100) [(M+H)']. 'H

32?11’3%%@555&%%}%%1 et cag b} 42 & FRERSISHEs 0l 3 78 55

7@ ]1[—1§56 821#)111)66.45% (%Grrﬁlar.()mm?ﬂﬁ) 352%3&?@757(112% 224AJ(1) zéb*rs

2113 FI uor o- im dazo henyl am ne
(956 nﬁH)@%@Lﬂ%7%%9éKmeH{) n tetrahydrofuran (50 n). Benzoyl

i socyanate (897 ng, 5.5 mmol) was d@ﬁewd the reaction was stirred at
roomtenperature for two hours. The sdlvent was renoved under reduced

pr essuf¥Mutksbxlyke (4 nmtlxjﬂ-imnhzolsmglp@hehqd]—[h(%lﬂmnmhet@-ﬁﬁr—ph@nyl}eft 2865+ um
car ongt eﬁl&aO?E 1 L; di ssolved in water (38 nL) was added drop
by deg; f)‘%yf'?ﬁ?' M8%ction was stirred at 10 room tenperature

over night to yield a solution. The solvent wag renoved under reduced
pressure and the residue was suspended in water,Ffiltered off, washed with
wat er and diethyl ether. The product was dyssolfved in tetrahydrofuran, the
sol vent was renoved under redgced pRessur e\a d the residue was dried under
reduced pressure to yield thé giipound (1280 ny, 100 % as an
off-white solid. NBISP(the), 1.1s ) KMtH) 1. 1H NWVR ( DMBO- D6, 300
15 MHz): 8 (ppm = 9.98 (s% 7.84 (ss—1H), 7.82 (d, 1H), 7.52 (t, 1H),
7.29 (d, 1H), 7.20 (s, 1H), .16 (s, 3H). 4)13-Fluoro-4- 4-meth
1-im dazol - 1- 1 5,6 7- tetrah dro benzotol 2hi az- yl)-amne 20 A

6 3¥ C P dangne 1- yl) phenyl] -t hi ourea (125

ng 0 . I ( 1 00 mmol)
in et hg %m&brﬁﬁéﬂm&gi étke!a?l?e cl@%&?@%(ﬁﬁ%ﬁ ure as%'%glr})lg%ut es and then
heat ed clilow fdrmo( 1 daly)s Tbcbhls aftitinn lwodere (3h4 atgr02p end) ofchivirofoog éhS mAf) ves

l.in roomte ture the_solvent was. .e Qr, d under reduced

or &35 e dEFR e P e R PR TR G R bR g di7: HSIRG VBRI of omet hane
an d t hesmpbindt, ctﬂe%pz@ﬁtmrieﬁaﬂwdhmaal redulc3d bredhivd toasele HeasmidetiBletbmbeurdhe
title corrpound (200 99 % as a white soli d I\/B 1SP (Se): 405.4 (100)
KMi-H) 1(65108) ™INRIRWEDIVS ”%deecﬂysedwr\ws stegwithqyt furthpppugicelion. 1 1) 7. 73 (s, 1H),
7.67 (d, 1H), 7.38 (t, 1H), 732(t 2H) , 710-721(m4|—|) 4.04 (m

1H), 2.70 (m 2 2.13 (s, 3 11 , 1.70- 1.89
g b) [3- I\(/[ethoxxt—lzl ( 4-11’1:3’[11\(1-(1rr11dr:t,Z(!J_l|2 1-v)- phenvg] [4-( 4ttl)nﬂu0romethoxv—nhenvl)—4 5, 6H%

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
gthano! (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



30Exanple 6

[ 3- Met hoxy- 4- (4- net hyl -1 m dazobl -yl ) - phenyl | - (4- phenyl -4,5, 6, 7-t etrahydr o-
benzot hi azob 2-yl)-am ne WD 2009/ 087127PCT/ EP2009/ 050036 -25- a') -

1- ( 2- Met e 2060908187 0- 1- 1H m m dazol e A sol ution of 2- glrgranebretdeisr 0ani sol
(187 nyg, 1 mmol ), of 4-nethylimdazol (335 ng, 4 matol) 5 and of potassium
hydroxide (99 ng, 1.5 mmol) in DMSO (80-86 nlL) was stirred for 5 hours at
80 under an atnosphere of nitrogen. After cooling to roomtenperature the
react i QRrifigBbPRVESSH ﬁgﬁa@aﬂv%m @ing AcddrREil/RhicAtd. P% fRsic hoHRdiddthet he
suspension was stirred for 15 mnutes. The solid was filtered off, washed

Wi th watlecompeud §1§mg, 1 hopenpde-GraemRih &S B v -0 698) EM-§01f &

filter e t e t e o r el d a
yel | ow S CR s GPHET o B8 O A Sy T SR Ep Pty Exd R, i

di chl ordisgtihefed 66 (halid), 3689, BIN/AJ5 @s 26D 228 (st fIy 2abdmt Hé), 1i771-el . 2@ npound
(106 rr? 4% % as a pale-yellow solid. Alternatively the product can be

al s ¢ ?’5% ‘lized fromthe crude material fromdiethyl ether. M5 ISP
(ink): 234.3 (100) [(MrH) +1. 11-1 @&MmgiePCl3, 300 MHz): S (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 ( §3,-C:h&”r_oﬁ@-@e@y@ﬁg@iﬂﬂl&phenyl}- 4-phenyl4,5,6,7-tetrahydro-benzothiazol-2-

1-(2- N%,])f_‘l‘ﬁfﬁylé4- ni tro- phenyl)-4-nethyl -1H i m dazol e (2520 ny, 10 8 nmol)

di ssolved 1 n ethanol (110 nL) was stirred under an atnosphere of hydrogen
at roomtenperature for 3 1/2 hours in the pregérce of 10 % pal | adi um on
charcoal (252 ng). The catalyst was fijftered O and 20 washed with

et hanol . The sol vent of the fifityLa nas_alaporat ed under reduced
pressure. The crude product was ( [ il ica gel using

di chl or onet hane/ net hanol (19; The fraction containing the
product was suspended in diethyl ether, stirréd for 15 nminutes, filtered
and dried to yield the titleNconpound (1719 nmgy, 78 % as a yel |l ow solid.
VB 165Paf Liid-Bhior@ @it RN 1 B bR 6 COCD, 300 Mz): 8 (ppm) = 7. 48
(s, 1H), ©. : , . 5, IH), 6.35 (s, 1H), 6.17 (d, 1H, 3.68
(s, 311)e tie gomposind $4ay prepared (pm Sdidiphlpeondinehicozepe pahémistylimiazakivgingdh e A
s01 T Gl RlouSiFhA AVprdecutid Wbdhbea WL ARBR 4a) hmRBS AN Fifea PR 1

nmol )

cthyl acetate as eluent gave the title compound as a slightly greenish solid in 64 % yield. MS ISP
(m/e): 238.0/ 240.2 (100/40) {(MHH)Y'].
15 |
b) 3-Chiloro-4-(4-methyl-imidazol-1-yl)-phenylamine
The compound was prepared from 1-(2-chioro-4-nitro-phenyl)-4-methyl-1H-imidazole and
stannous chloride dehydrate using in analogous manner the procedure described in éxampl_e 4b}.
The crude coﬁxpound was obtained as an orange solid in 99 % vicld 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-y)-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 4c). The

25 crude product was obtained as a yellowish solid in 79 % vield 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-yi)-phenyl]-(4-phenyl-4.5.6, 7-tetrahydro-benzothiazol-2-

1)-amine




1,1 r-thiocarbonyldi-2(1H)-pyridone (263 ng, 1.1 mml) in dichl oronethane
(10 nmL) was stirred 30 at roomtenperature over night to yield an orange
solution. The reaction was concentrated under WO

2009/ 087 kg BéabloEH2009/ 050036 -26- reduced pressure topcpephobbHoio! une and
directly purified on silica gel using dichloronethane/methanol ?95:5 v/ v)
as eluent to yield the title conpound3i.230 ng, 94 %9 as a yellow oil,
which solidifies on standing. MS ISP (mle): 246.3 (100) ffMF1)1]. 111
NMVR ( ERE I W ] , )86 (m
3, 3 e e Gy R T mfderhby yhihendl Slopted (o Tine, 820 s

1- (4- | sod nfbbmmﬁﬂh@whexohdmaqme@l 3mgf(h%i ml)Mﬁmd&m wagradgt 0 93
m nol ) SdISS strahy iLrri
MG R e S R b e L N S
preci pnmtaig,eﬁi Aﬂdaeoamgp@mmnmmé thverseldemtwas empbfaempmﬂatmmﬁ:ed@rm

nlgh sol.yent was_e ate reduced ssur.e and the residue
tlapqi TEqus Ve erHfed ‘g{)fﬁé‘fa Y’r‘ggw Oﬁ?ff'eéléane E‘iﬁ‘%l‘“ was filtered off
and dr ige@idrOmdthMefindth@iol gbllev/{ifuﬂéﬁiéﬂdo @ieicothmue Z&?/%éuna%@m%gme%%@d 4 oW

lid. M5 |SP / 10 0 MHz 3
Copm 25-onvy 1 MS 15 (- 421 A2 08 SO 17 T A YR DYSOa00 & )1H)

I P S A T8 2 8 s

dr 0- bazoehi oL @z dLH,2x.72/(m), 2ah) he3 @, 3idp Ao NP fl.70 — 1.90 (m, 3H).
nﬁat hoxy- 4- (4-nmet hyl -i m dazol - 1-y1) - phenyl kt hi ourea (131.2 ng, 0 5
) and of 2-bronop-6-phenyl -cycl ohexanone (139.2 ng, 0.55 mmol) in
et hanol (5 nL) was stirred at 20 rpamgienperature over the weekend. A
cl ear yellow solution was obtained which was heated over 8ht to reflux

under adr(at-PidwHeRheny)-Ai5:6 Giptrahydre-benzetidnatold )tl]o[3r'§6‘i'il\°¥5é'ﬂ'd magthyle t he

sol venrimm%ley@?,gl@,;yq_aMMer reduced pressure and the residue was purified
by col umm chro ogriaphy on silica gel using dichloronethane/ nethanol
(19:1 v/v) as eluent to yield the title conpound (110 ng, 53% as a white
solid. MS ISP (rile): 417.5 (100) [(MFH)l 1PHNVR 25 (DVBSO- D6, 300 MHz):
-8 (ppm = 10.19 (s, 1H), 7.66 (s, 7.57( pH) , 7.27 (t, 2H), 7.11 -
7.18 (tn, 4H), 6.95 (s, 113)/0 =98 (m 1H), 3.34 (s, 3H),
2.73 (m 2H), 2.14 (m 113) 33) {70 F 1.912 (In, 3H).

Exanple 7

[ 3- Met hoxy- 4- (4- mathyl-lmN I-1 y1) phen (2- met hoxy- phenyl )-4,5, 6, 7-
t etrahydro30 benzot hi azol - |l -am ne WO 2009/ 087127PCT/ EP2009/ 050036

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 % 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 finther purification.

b) [4-(2,5-Difluoro-phenv])-4.5.6.7-tefrahydro-benzothiazol-2-v11-[ 3-methoxy-4-(4-methvi-

imidazol-1-yl}-phenvyl]-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



-27- a) 2-Brono-6-(2-nethoxy-phenyl)-cycl ohexanone

2- (2- Met hoxy- phenyl) - cycl ohexanone (51 ng, 0.27 mmol) was dissolved in
chloroform (1 nL). To this solution bromne (45.4 ng, 0.28 rnnol) in
chl or of orgy, bflemsAiiit) was added drop wise at 5 room te?@@k?%o%rﬁso skhe
reaction was Stirred for 3 hours at roomtenperature an e so?vent was
removed under reduced pressure to yiejd the crude title conpound (49 ny)
which was used directly in the next step without further purification. b

3- Met hox X%,fgl lﬁldg%‘{};ﬁ id %Q@@%ﬁ%ﬁﬂ%rﬁa Ms“ISP?(m/eﬁlJlS% Gody (AL E5H. 'H NHR

benzot hi suspensi on

[ 3dr n]el(diIDK:jdé aezrmrrmarsr(yﬂ;m) #WG&Z@IIH% whﬂr) (s,pHéhVJOD gn iDL, %a(m,zrr:s{)r@so 0 6mhmm: )
00 el e o . SR et T (B e o0 neHe 208 Y 2o gent B ip2 hy e

After ¢golig 700 rexqm, BRFpPerature the solvent was evaporated under reduced
pressure and the residue was purified by reversed 15 preparative |1PLC
usr acetonitril/water (0.1 %fodisampet to yield the title corrpound (15

{%@B@fﬁ&t %ﬁ’%ﬂ%ﬁ%@eﬂgﬁ%ﬂb@h;ﬂﬁé@& % ﬂé)-)me[}ﬁ%rw (%mfgﬁ m 2H)
6 82 -nﬁuﬁﬁol@—y&)—p&ﬂ)yﬂ fémbs (d, 1H), 4.49 (m 1H), 3.84 (s, 3H), 3.57 (s,
3H), 2.89 (rn, 21-1), 2 28 (s, 3H), 2.14 (rn, 1H), 1.70 - 1.91 (tn, 3H).
20Exanpl e 8 :
[ 3- Met hoxy- 4- (4- net hyl -i m dazol - hyl ) - phenyl | -
| -4,5,6,7- tetrahydro- benzothrazol Zﬁlll-am

Y

3- et hoxy- phenyl ) - 4- pr opy

/\N

—,

a) 6-Bromo-2-(2.5-dimethvl-phenvh-cvclohexanone

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 % 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-methox y-4-(4-methyl-

imidazol-1-vl}-phenvl]-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
(CDCls, 300 MHz): 8 (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, 1H), 6.69 (s, 1H), 6.62 (d, 1H), 4.21 (m, 1H), 3.53 (s, 3H), 2.78 (m, 2H), 2.34 (5, 3H),
2.28 (s, 3H), 2.23 (s, 3H), 2.15 (m, 1H), 1.75 — 2.05 (m, 3H).



6- Bromp-2- 3- ethox --2- ro 1-c cl ohexanonne WO
2009/ 087127PCT/ EP2009/ 050036 - 28-
2- ( 3- Met hoxy- phenyl ) - 2- pr opyl - cycl ohexanone (100 ng, 0 41 mml) was
di ssolved in chloroform (1 nL). To this solution bromne (68.1 ng, 0.43
mmol ) in chloroform (0.5 nL) was addegi-drop wise at -11C. The reaction was
stirred at 5C for 1 % hours, at rqaifepgrature for 1 hour and at 50C for
1 hour. The solvent was renoved under reduced pressure to yield the 5
o cr ude[4-(Z-Chl¢n'o1mnumﬂ-4@i@ﬂ-tng'ﬁhy\#ioebﬁnmﬂliwﬁt!rﬂl]ﬂ{%mdtl}ox'yﬁ4{4°rme|hbydt step
wi t hout. dfurnp fjﬁl ication. b 3-Methox -4- 4-meth 1-imdazol-1- 1 -
| net hiRidagoll-yl-phenyll-amige 5 7"t ot ahydr o- benzot hi azol - 2- yThani ne 10 A
suspensi on of [ 3-nmethoxy-4-(4-nmethyl-im dazol 1) - phenyl ] -t hi ourea (100
ng, 0 38 nmmol) and of crude
6- br ono- 2- ( 3- met hoxy- phenyl) propylxs.cygl oh
in ethanol (5 nmL.) was heat ed/to <
2 days. After cooling to rag S sol vent was evapor ated under
reduced pressure and the SI ue was puri f by reversed preparative
| 1 PLC using acetonitrillwat (0.1 %formc acid) to yield the 15 title
corrpound (5 g, 3 9% as a eIIow solid. M5 ISP (Se): 489.3 (100) [ (M+H)+].

CDC 3 X 1H), 7.58 (d, 1H), 7.12 -

9 6H), 2.67(m 2H), 2.29(s, 3H),

1.05 2-22—Iﬁﬂdrmph81|rﬁl)-cﬁ:1&%x€1ﬁone3(5ﬂ ngmamahmog v} dissolved in chloroform (1 mL).
[ 3- Met hoxy- 4- (4- et hyl -i m dazol - 1- yl% phenyl | -[ 4- (4- net hyl -
uor ok Hij Sqiwé@wlmpnum @26, met &L F aialt BLahderofrm (B0l wos #dd§ﬁ1dﬁ§) Wiy at

6-Bro | .UQr n

2. (- NRrro RSP REY icehich YIS RIEL B, £ UG kbt OASERRRT Phe golyept was

was dre&mb&aﬂdamecﬁﬁze@ bfe@m;)é mym{d]the mh;)ie Tide chmpowal (81 ingy) vlfindmva@us(eaz 7 ng,
chI or of or, 5 inL). was added drop wi se at room

téﬁpeﬁhé“fcul?/én HEXE e 1 ﬂuﬁl@gh%rtﬂuﬂﬁé@“f‘br 1 1/2 hours at nom tenperature.

The sol vent was renoved under reduced pressure to yield the title compound

(70 ng) which was used directly in the next step w thout further

puri f bddt@ephloro eﬁ Y. 8.7 1R P00 os0a381-t PocthoSyMeihosthyld -

4- et hMn dhl -1 -1 th13tr|fluororreth1 hen 1 - 4 56
7-tet o-he -2-yl kam ne

A suspension of [3-methoxy-4-(4-methyl-imidazol-1-yl)-phenyl]-thiourea (69 mg, 0.26 mmol)

mpne (126 ng, 0.39 nrnol)
n ai nosphere of nitrogen for

-

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 re’dﬁéed 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).

Exampie 15
14-(3-flaoro-4-methyl-phenyl)-4,5,6,7-tetrahydro-benzothiazol-2-vi}-[3-methoxy-4-(4-
25  methyl-imidazol-1-yl)-phenyl]-amine



A suspensi on of [ 3-nethoxy-4-(4-nethyl-imdazol-1-yl)-phenyl]-thiourea (52
ng, 0.20 nmmol) 5 and of crude

6- br ono- 2- (4- met hyl - 3-tri fl uor onet hyl - phenyl ) - cycl ohexanone (70 ng, 0 21
mmol ) in ethanol (2 nth) was heated to reflux under an atnosphere of
nitrogen for 2 days. After cooling te34-oomtenperature the solvent was
evapor at ed under reduced pressure and the regi due was purified by reversed
preparative HPLC using acetonitril/water (0.1 formc acid) to yield the
title conpound (17 ng, 15 % as apal e;brown M5 ISP (me): 499.0 (100)
[(MH11)]. 111 10 NWR (CDC13, 0] N. 8 = 7.64 (s, 1H), 7.42 (s,
1H), 7.33 (s, 1H), 7.20 (s, 2H), 9 ??f 6.82 (s, 1H), 6.65 (d,

111), 4.04 (m 11-1), 3.52 (&N , 2.7 2H), 2.44 (s, 311), 2.29 (s,
311), 2.22 (m 1H), 1.78 -2A03 (m 3H. Exanple 10

[ 3- Met hoxy-4- (4-net hyl -i m dazol - 1-y1) - phenyl ] -[4-(4-trifl uoronet hoxy- pheny
|)-4,5,6,7- 15 tetrahydro-benzothiazol-2-yll-amne.- F a 6-Bro o-2-

4- t r naneBihaxo-P-(3Hbwrd-4-metbi bbtexnahatyelohexanone

& S oI EROTOE L DI 1 £ P BRPSE A SO 22

ol ) (1l A1 M Oh A Btk Bromife) 4 18 2AaLd1)dh eRIoYABAn 8.5 A9 4sSRES Al €

L@
The reaction was stirred for 1 1ﬁ§-hpurs at room tenperature The. sol vent
wa$ remowttbonntterperataac et madssuws stioredifed HY4 mercatydemtitmpeawongband (65

my) whi.ch was used .directly i.n the next, step. w thout t her_purification.
53, WeTHR U i N et pross e Ry FLE R o R e whldh Was

t et r afed dpebeNZahd had QtepArivHok ﬁﬂh&?gmﬁié‘aﬁ%ﬂeml on of

[ 3- met hoxy- 4-(4-nmet hyl -i m dazol - 1-y1) - phenyfl -thi ourea (48 ng, 0.18 nmol)
and of crude 6-bronp-2-(4-trifluoromethoxyl-phenyl)-cycl ohexanone (65 ny,

0 19()@@'—;?- -u%ég-téhn%&g%l-Eél%zengbzété;Eis’/-tgteri%}t}{%go- QE%I’O%‘,

nitr
evapomgtiedlundephaetiugagepr essure and the residue was WO

2009/ 087127PCT/ EP2009/ 050036 -30- purified by reversed égeparative HPLC
usi nga8ErcapiPR of [ -mstheryol4rmethybimidazaldi- Y -pheny)|-Breres @ Sing.| ez Y amblLnd

(16 (20 .38 2k e | 14 Ql \ d . : i -1. 1H
NMVR ( §,{gdf(a)%b%ﬁ§@ % W&%‘éﬁ;‘ Qfééﬂ}y.%@e%ysﬁ? cgﬂ?ﬁé"?“glgé&@ ,IﬁT%%? ’LL%M@ - 7.20
(m  Adthanod (B swas hedtpd tcﬁl;eﬁlﬁx (dderll)atmdsi6re( afinittdfen f8r H8ayss AfiBHqgolidgdd (m
é:(_Da m%@%gtf&%érama ’thezs'o?VSeng Wi e&al-z_)bqiatg'd u?n7d-er 1:‘Ié'd%§ed5 pr%ulselﬁn]d)the residue was
135 Chh sty Aot d Wik pdr B oz 01 ¢ disdhd)ac BBRRY I ateAPNOMOrmb Rid id yiedd hghydr o-
benzot hi azol- 2- yl)-am ne _

title compound (9 mg, 8 %) as an off-white solid. MS ISP (m/e): 449.2 (100) [(M-1)"]. "H NMR

~ (CDCls, 300 MEz): & (ppm) = 7.66 (s, 1E1), 7.36 (s, 1F), 7.09 (t, 2H), 6.83 — 6.88 (m, 2H), 6.79
(d, TH), 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-Chlo1'0-3-triﬂuoromethyl-pheﬁyl}-ti,5,6,7-tetrahydro-benzothiazol—Z-yl}-[3-meth0xy-

4-{4-methyl-imidazol-1-yl)-phenyij-amine




10 a) 1-(2-Chloro-4-nitro-yl-1Him dazole The title conpound was prepared
from 3, 4-di chl oroni trobenzene and 4-net hyli m dazol e using i n anal ogous
manner the procedure described in exanple 4a). Chromatography on silica
gel usingygbimghsaset ate as eluent gave the title conpeighpas gﬂgﬁgﬂghtly
greenish solid in 64 %yield. M5 ISP (ne): 238.0/ 240.2 (100/40)

[ (MtH) +] . 15 b) 3-Chl oro-4-(4-net hyl ~349n cl azol - 1-y1) - phenyl am ne The
conmpound was prepared from

1- (2- ch gIMs o BL Ul BR8N il orbmER FlLabiazale and stannous chioride
dehydrate using in anal ogous nmanner procedure described in exanple

4b) . THe(4cChiere- kmgmtmhm)wmbhe@gomﬁamgé Ssm@lblwamd@@l%iw eld and

1o ST B ST T T 0 1

conpoumdmmbkamwapaﬁ&dnﬁxmpmﬁmnhthnmdﬂﬁﬁwmmmhy&ﬁndﬂdhmmﬁmiamml-phenylan1ne

and enzyl i sot hjoc nate usi ng J n .anal . ogQus nanner. re descri bed
Ry e R o e e Brrer B isld O B e RrGE o
79 % yi(sd g ﬁwﬁmmaas u@adiuwmﬁwﬁeﬁdﬂ&t WitReutiffrRApir@itaiiéh. t he next step. M

ISP (rn/e): 267.1/269. (100/38) [ (MFH) +] .
f 3- Chl or o- 4 (4 nethyl-lnldazol 1-yl)- pheneII-(4 phenyl -4,5, 6, 7- tetrahvdro-
: 2009 -

y yl)-p .
: sthybi 1 i @i phenyl - cycl ohexanone (63. 3 ng, 0.25 mmol)
I d t hen
heaﬁ%d %é Hh}§¥§$mgrefﬁggmh uﬂﬂg%ﬂggﬁggﬁ%%@qhg n?gwg%eh;ﬁﬁyggr
cool i ngnd of aredens-benpel-6t- tfﬂerotﬁmi'ﬁlﬁfmﬂtylmm}éy@mma}tﬁdnd(ﬁd etg, 046 umoad)
ressure a e resid ur|f|e on Si t h di chl or pnet hane
PGt e oL bt B o AR B tpoRgh e o o BS! ol b e MBS PRREE t ho
title @&féﬁﬁﬁ@ﬂgérﬁ@ré&e s&l%rﬂﬁwaﬁ%va%oﬁ@éd&nﬁéﬁ’éﬂbo‘é@ tedsurévﬁdltﬁ@reémé @hs
421.0/ 422 0/38) [ (M MR (DVSO- D6, 300 MHz): ppm = 10. 38

( s, 1H))u;n%ed31y r(egerseﬁmepayatgg I-{P§4C l]_SH)g acytog@ﬂ(\gaterl(pbl % forage 301 tq we@ﬁh& 7H) ,
1 70 9% (Sigle é&ﬂl%ouﬂdgﬁz ﬁl@ 291%) as £yelidwldul. MEISP G/l 5(§8/536 (10?)/336} [((\@H)if'b
[4-(2, éHIDiMRlﬁGDGlngI@IWJHZJ 4 Gp6) 7-76t (52766 ke AT 13@029;)27 9& met hoxy- 4-
(4- et o' @ 432853 1 6%H P DD EAT 116), 4.05 (m, 18D, 3.55 (s, 3E0), 2.75 (m, 2H), 2.29 (s,
3H), 2.22 (m, 1H), 1.78 — 2.05 (m, 3H).
Example 17
20 [4—(4—Chlor0-phenyl)-4 5,6 7—tetrahydro-benzothzazol-z-yl] [3-methoxy-4-(4-methyl-

imidazol-1-yh)-phenyl]-amine

. H
8] N N
-~ \r/,.
ek
N>-/l

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

2-(4-Chloro-phenyl)-cyclohexanone (51 mg, 0.24 mmol) was dissolved m 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.



15 a 6-Bronp-2-(2.5 2 5-d,)(_,ifitten I -c cl ohexanone

. 2-(2,5-D fluoro-phenyl)-cycl ohexanone (51 ng, 0 24 mmol ) was dissolved in
chloroform (1 rnk) To this solution bromne (40.7 ng, 0.26 mMmmol) in

chl or of orgp, ) was added drop wise at roomtenpe reaction
was stlrredgﬁnn'ﬁ}ﬁlz hours at nom tenperature The soﬁégﬁ%ﬁﬂggﬁggnnved
under reduced pressure to yield the cyde title conpound (73 ng) which 20
was used directly in the next step without further purification.
blit(2,5-Difluoro- hen 1. -4 56 7-tetralazol-2- - 3-nmetho -4- 4-meth 1-

i m daztnam e A suspensi on of

[ 3- et b yE4cHidronmichidl-4] 50, THetahvdte-bdnzehienly 2 ki1 HB onatieey{46@-methyld 24 mol )
25 and. of cr.d 6- brono-.2- (2, 5-di f | uor o- phenyl ) - cycl ohexanone (73 ng, 0 25
mvol ) i avlhamiie s heated to reflux under an at nosphere of

nitr Ogansufs nsfandegsslnetﬁs Jen -(G-9RtiyNemidez01 QO -pIAPRtAb e £ (Johee, DOlovaRb]) Wa s
evapor at ed_under reduced pressure and the resi due was purified by reversed

pr epar 804 glrri chregiondy(‘hetderornbenyl)-pxriaherancae ¢ 4ops. &r%remalé fthangl (LY t he
tithe VO ?ﬁ%@&?&%&ﬁgdn@ﬁ%&%%@%@%%%eni%?z dﬁk toTemd9 % as an
off-white so 453. 3 [(MtH)1. 11 NNR (CDC13, 300
MHz) :  Snfnspgre ﬁe?SOBfSnt(\sas elfﬂi)oratedﬁmi seduq presmgmt the rasidue v@s perifisdby 1H) ,

6 80 _2 %8%? M%%o'@raé)hgyzgﬂﬂ:g §?_]‘)][1|_%:1§ d?p?ﬁ)}t)tﬁl&hﬂfé@eﬂfﬁ?gé9(1m/§)w€iue§%1§§ (s,

5Exarrp RldliBe title compound (16 mg, 19 %) as a brown gum. 'H NMR (DMSO- D5, 300 MHz): &
phen t et rahydr o- benzot i az 11 13- nethoxy 4

e CrP G Bio D0 T Ry SRS (ot C0e: BTLT St PO Gonbh 7L e
cl ohexgnaneg, A6s @; (12, 58@(&?1}!@)’ '3*8@*@?%14))2 £Y @ OREXAMnE Ahlo. m% 9&%5

was di ssol ved 1n chlorofo To’thi's sol dtion brom ne ny, 0 27
mol ) {m, 8Bk oroform (0.5 nL) mas added drop wise at roomtenperature. The
reaction was stirred for "12 hoy 33 om tenperature. The sol vent was
renoved under reduced pressure to yle e crude title conmpound (81 ny)

whi ch waét-Medogldinidaedl- - yi)phieind] -G phenyi-d 5,47t dioaltydFarbédrethigel-2fyembinen. 15
b 4- 2 5-Dineth 1- hen 1 -4 5 6 7-tetrahl-2- - 3-nmethox -4- 4-neth | aze-

HYN
_ﬁ<;}f£::]/ s

a) [4-(4-Methyl-imidazol-1-yl)-phenyl]-thiourea
The compound was prepared from 4-(4-methyl-imidazol-1-yl)-phenylamine (1000 mg, 5.8

15

mmol) and benzoylisocyanate {989 mg, 6.1 mmol) using in analogous manner the procedure
decribed in examﬁle 6d) to yield the title compound as a pale-brown solid (1270 mg, 95 %). MS
20 ISP (m/e): 216.1 (100) [(M-NHz+H)'], 232.7 (70) [(M+H)'].

henvl]-(4-phenvi-4.5.6.7-tetrahvdro-benzothiazol-2-

A suspension of [4-(4-methyl-imidazol- I-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 dichioromethane/methanol
(19:1 v/v} as eluent to yield the title compound (50 mg, 100 %) as an colourless oil. MS ISP
(m/e): 387.4 (100) [(M+H)']. 'H NMR (DMSO-Ds, 300 MHz): & (ppm) = 10.12 (s, 1H), 7.95 (s,



i m dazol - 1-y1) - phenyl kami ne A suspensi on of

[ 3- net hoxy- 4- (4-nmet hyl -i m dazol - 1-y1) - phenyl ] -thiourea (72 ng, 0.27 muol)
and of crude 6-brono-2-(2,5-dinmethyl-phenyl)-cycl ohexanone (81 ng, 0 29
nmol ) i nwbhawes7it2 20 nL) was heated to refl ux under pafEpicimsabsr e of
nitrogen for 2 days. After cooling to roomtenperature the solvent was
evapor at ed under reduced pressure and7the residue was purified by reversed
preparatrve HPLC using acetonitrillwater (0.1 % formc acid) to yield the
title q F?lmg (d,@%7@§gﬁ,r8}9ffﬂ\hl7t&(§19kﬂﬂ4 dy&nwﬁ)(znk(hl,zﬂgS 3
(100) [( JH) 1 @g S (ppm 1H)

7 209 (. W42 (op 160, &0 ~19¢ (me38b (d, 1H), 25 6.82 (s, 1H), 6.69 (s
1H) 6.62 (d, 1H, 4.21 (n, 1H, 3.53 (s, 3H, 2.78 (m 2H), 2.34 (s, 3H),
2 28 (s, 3H, 2.23 (s, 3H, 2.15 (n, 1H, 1.75 -2.05 (n, 3H). -3'3-

nple 14 Example 19

“ 2 gyt RSl RN RS RAAS Y Rk 39 oy - 4- (4

6 Br 0NMBetZalydrée-bemiothiphday)-actaliaiiexanone

2- (2- Chl or o- phenyl ) - cycl ohexanone (51 nmg, Q.25 nmol) was dissolved in

chloroform (1 nL) To this solution bromneg (42.3 ng, 0.27 mmol) in

chloroform (0.5 nL) was addeg drop v sg & tenperature. The reaction

was stirred for 1 1/4 hours at onr é g & cThe sol vent was renoved
under reduced pressure to y 2 conmpound (81 ng) which was
used 10 directly in the n t step mrtho further purification.

b) 14- (2- Chl oro-ft henyl) -4, 6 7-tetrahydro- benzot hi azol - 2-y11- 13- net hoxy-4
-(4-nethylimdazol -1-y1) - phenylisanine A suspensi on of

[ 3- met RPpYBnpAt- W&Mmeﬂﬂamko&wdaexpﬂrawbﬂmﬂéﬂl ourea (69 ng, 0 26 nmol )
15 and of crude_ 6-brono- ﬁgé) chl or o- phen¥(ﬁ%cyclohexanone (79 ng, O.28
mol ) i f4ipradhenyd-Frexo-arsdohesdrasatontrile SFI0me. Yriflopmah v dissolMed 18 of

ni t{PIRRIRErmA(198Y)S To Aid &NuticRUrdRfhe (7.7 BRM. h@ﬁﬁﬁrrfmrl%ramﬁn 8PS ¥ Y wvavas

evapor at e under reduced pressure and the residue was purifred by reversed
pr epar addedalregPiviee aisil h. dbe resaiion Wiy shisred for(10% howss bt thendord) havgs typemd t he

i) S SOMROME b Aol o Prdf 2S00 TRE bord b okl wldot YR RGe o300

15 the residue was purlﬁed by column chromatography on s111ca gel using dlchloromethane as
[ 4-(3- fbyoro 4-nmet | tyl - phen dr P- met
hoxy.- 45Tt @3 cHER 1 PR LOf SRty ootie O NIBGR DCE, 00 M) b
15 (ppm)=7.44 {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-pheny!)-2-[3-methoxv-4-(4-methyl-imidazol-1 -vl)-phenylamino -4.5.6.7-
tetrahydro-benzothiazol-4-vl} -acetonitrile

20 A suspension of [3-methoxy-4-(4-methyl-imidazol-1-yl)-pbenyl}-thiourea (40.2 mg, 0.15 mmol)
and of [3-bromo-1-(4-chlore-phenyl)-2-oxo-cyclohexyl]-acetonitrile (50.0 mg, 0.15 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 residuc was
purified by column chromatography on silica gel using dichloromethane/methanol/concentrated

25  aqueous NH4OH solution (9:1:0.1 v/v/v) as eluent to yield the title compound (74 mg, 99 %) as
a yellow gum. 'H NMR (CDCls, 300 MHz): 8 (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, 3ED), 2.19 (m, 1H), 1.89 (m ,2H), 1.60 (m, 1H).



a) 6-Brono-2-(3-fluoro-4-nethyl-phenyl)-cycl ohexanone
2- (3-fluoro-4-nethyl -phenyl)-cycl ohexanone (51 ng, 0 25 mmol) was
di ssolved in chloroform (1 nL) To this solution bromne (41.5 ng, 0.27
mol ) i nwokewegaiim (0 5 nL) was added drop 5 w se at peeiRdosi3nesat ure The
reaction was stirred for 1 1/2 hours at roomtenperature. The sol vent was
renoved under reduced pressure to yietg the title conmpound (74 ng) which
was used directly in the next step without further purification
b) 114- (3-f | uor o- 4- net hyl - pheny1) - 4ganfple 20
7-tetrahydro-benzot hi azol - 2- y1H3- net hoxy- 444- net hyl 10
i m dazd&t 41_(4ﬁi,lor}gﬂg]wyl)-grﬁyﬁgompt@hgééﬂgpqmih@flro-benzothlazol-z-ylammo]-2-(4—
[ 3- et 1-y1)-phenyl]-thiourea (65 ng, 0 25 nnDI)
and ofm@%%gﬁuéﬁ% %gﬁfm%ghgﬁﬁoro 4- et hyl - phenyl ) - cycl ohexanone (74 ng, O
26 mmol ) in ethanol (2 nL) was heated to meflux under an at nosphere of
nitrogen for 2 days. After twoling Ho foqgmtenperature the sol vent was
evapor at ed under reduced pressy ang~t hed\reSi Bueswas 15 purified by
reversed preparative HPLC ysipagacet ot /Yater (0.1 %formc acid) to
yield the title conpound , 8 % as ar off-white solid. MS ISP (me):
449.2 (100) [(NHH)] 1H NMR (CDC13, 300 MHz): 8 (ppm = 7.66 (s, 1H), 7.36
(s, FD, 7 09 (t, FD 6 83 -6.88 (m 2H), 6.79 (d, 1H), 6.64 (d, 1H)

3.99 ( 1 yl-ggidazol-1 3yl S-nitrorbergemitrile) | 230 (s, 3H), 2.22 (s, 3H), 2.20

- 2, 35 '

4 (4 &%&oe%?%ﬁ??%? 52 B QSRR il e,

|1« [3- R@vivaly{ofprietshyh oborae o381 mpl 10 phvsdy it (10, v stirred

2009/ 087127PCTr, EP2009/ 050036 . - 3 34riff th 1- h
e P Bt A (R G TS oGP T RRARY] S Bk hianone (50

mg 0. prtiomId)bewasn dihgs@bmwhﬂdnmmm@fmm ¢dlutidz) Thd aquichissiaglwabi on

broni ne (30 3 in.chloroform (0.5 adde rop W se at
r oot t EFFRSH Hﬂgeth#ﬁ%e@tggfgﬁcaﬂlbwg og&wq@@r%we szryi‘}eé‘*ﬂ &eﬁ&d

t enper gddikg Suiﬂi’@ fﬁt@ﬂe&%ﬂ& tﬂé’%&v’éﬁt@é‘s%apﬂmeé uﬂ&gkgaﬁébdﬁﬁ&%b' I"Ehelc@uddl el d t he
crude title conpoun whi ch was used directly in the next ste

wi t houproduettas rcrxstamz\qu é‘am mowater w-3oH{l theditle cpmpwnsidﬁéﬁr@ghﬂféw) as an.o
17 j Ty R ?Ahd“ﬁ gﬁshiikm@@-%'s'oﬁ Mﬁz)bvﬁp?ﬁ)m §§9§ O?g) % 62 (3179 §9% {s th ,4'

(4- nethy -I'm daz po suspensi‘on o

[ 3- met NESYd,AH)47.0% sy, 2ifildaAel)- 1- y1) - phenyl ] - thlourea (39 ng, 0 15 mmol)
and of crude 6-brono-2-(4-chloro-3-trifluoromnethyl-phenyl)-cycl ohexanone
(5 Sng, 0 16 mml) in ethanol (2 nL) was heated to reflux under an

at mos pRes-@nfiho Nk RS/ it Rihzel- Ay benAhit@l Cooling to roomtenperature the
sol vent. was evapor at ed under reduced pressure and the residue was purified

by revél éé\éetbvlé@sdaa@rk;ﬁl)ﬁm@%mmmalééémaﬁ $9 Wenobrdisselvad syt apetataci d)

E?n/y'ef Ly T B0 TR Aoty T o TR e T SRR ey

. 62 ( the piédpnee pf36%(slladivEn onTharto 1d15 ) Tlile %alysg wa& ﬁ}tered oij‘f@m(l ovastied) , 6. 83
89 1 2
%8 gétﬂlgmrmﬂftz%z Q‘ﬁ mgoq?ﬁ%} § ‘% .;@mg v%g%\(a%o afﬁg‘)ungﬁxrgéw:'eg 'ﬁpf? % dg'ln}l to H.
[ 4 (4- ﬁa!d:th@ﬁﬂ&ﬁﬁmib)mé(ﬁﬂﬁng 80¢d)raa b yeliicw bstidz DISHS R Zml ) 2199l 1| (1 pe)TeMhEYY - 4- (4-
et hy | | g8 OB B0 S 5 A 7,72 (s, 1H), 7.23 (d. 1H), 7.10 (s, TH), 6.96 (s, 1H),
6.91 (d, 1H), 2.15 (s, 3H).

25  ¢) [3-Cvano-4-(4-methyl-imidazol-1-yD)-phenvi}-thiourca

To a solution of 5-amino-2-{4-methyl-imidazol-1-yl)-benzonitrile (450 mg, 2.27 mmol) in

, tetrahydroﬁlran (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



Cl Nrj al k-Bro o0-2- 4-chil-cchbliexarwnne

2- (4- Chl or o- phenyl ) -cycl ohexanone (51 ng,-0.24 mmol) was dissolved in
chloroform (1 mL). 25 To this solution bromne (41.0 ng, 026 mol) in

chl or of oy bddofas7ity) was added drop wi se at room tenpepgiitpepedddgss’ €acti on
was stirred for 1 1/2 hours at roomtenperature. The sol vent was renoved
under reduced pressure to yield the cyaude title conmpound (74 ng) which was
used directly in the next step without further purification. WD

2009/ 0o ehiplfaRES 00 u%’ﬂp%%ﬁeld 380 lulaoﬁ; “witcHRhQUoBcentiRd qmdeqf r&tubed pressure.
7-tetralichianb2-1-3- hyl i m dazol - 1- 13/ henvll-am ne A
suspendhoresigiic W3s mspendgy mwitdr, @Iﬁ‘},l wishpdiwith water gud di ﬁ]rf’yhe}‘ tHicoghéwag 50

(% o ST 0 SR P B LR R e g

at nosphet Madfunﬁeﬁvwgmn tf Yeld Zhadkdtiescorotad (480 mhg, A20) as  prdevy¢lonpeiidt MSe t he

by col ISR A0S 61 pmy 2D 2ot FRFHY " R Cnb R e M '

(19:1 wion) -af0. 24 RBL1H)08 ¥2 et tis, semoung! AsH6d), 32899, 189, 2udr own
gum 12 e (DIVB%? oy %Hgl)ﬂ T8 Bamore 08 B, ASHATHRD, 3251, 186

14- (4- MeBHYl - i m dazol - 1- y1) - phenyl ] - (4- phenyl- 4, 5, 6, 7-t et r ahydr o- benzot hi a
zol -2-yl)-amne 15 a 4- 4-Meth 1-innouredaza

d) 5]4-(4-Chloro-phenvl}-4-cyanomethvl-4,5.6.7-tetrahydro-benzothiazol-2-ylamimo ]-2-{4-

10  methyl-imidazol-1-y]}-benzonitrile

A suspension of [3-cyano-4-(4-methyl-imidazol-1-y1)-phenyl]-thiourea (39.4 mg, 0.15 mmol)
and of [3-bromo-1-(4-chloro-phenyl)-2-oxo-cyclohexyl]-acetonitrile (50.0 mg, 0.15 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 column chromatography on silica gel using dichloromethane/methanol/concentrated
aqueous NHAOH solution (9:1:0.1 v/v/v) as eluent to yield the title compound (34 mg, 46 %) as
a yellow gum. "H NMR (CDCls, 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-Methy1—imidazol—1-yl)-S—(4-phen}*I-4,5,6,7-.tetra-hydro-benzothiazol—Z—y]amino)—

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



The conmpound was prepared from 4-(4-nethyl-imdazol -1-y1)-phenyl am ne
(1000 ng, 5.8 nanol) and benzoylisocyanate (989 ng, 6.1 mml) using in
anal ogous nmanner the procedure decribed in exanple 6d) to yield the title
conpound we zevopsgd1er brown solid (1270 ng, 95 %9 . M5 20 pBRpbéd8I0036216. 1
(100) [(MN1-13+H)1, 232.7 (70) [(MrH 1
b)l4-(4-N@thyI-inidazol-l-ylhphenv11=4manhenyl-4,5,6,7-tetrahydro-benzothi
azol -2-vl)-am ne A suspension of

[ 4- (4- nesdyy M+1q) dagvik-(p MS@JEEMOIN{H&?W@%)(Q%?S(EQ;HP%?;(W )8. P@‘és of 2-
br ono- 6Egheﬂ% ycl ohexanon m nol) I n éthanol 8

stirredHt7.7 (mﬂlﬁ 1.ehpseiHY, Jr@(t,ﬁDSDITT(mL&IQs‘PQ&ﬁMH@ﬂ Héé@eﬂﬂf%ﬁﬁm days

to refl S re of nitrogen. After cooling to nom

tenperg uTeﬂfﬁﬁzggﬁgﬁgﬁkEﬁg evapor at ed under reduced pressure and the

resi due was purlfled on silica getEnahﬂgzﬁichloronethane t hen

di chl or,onet h t han Iue h onpound

(50 2-@‘33 XSé %’r’i“%ﬁ)"dﬁ]ﬁ?"e’é’ﬂ Y%p %’33749%83?‘%“?%6 Fl)"* 1E1
lic %3@ ety dsterS (ppnm) = 10. 12 (S 1H) 7.95 (s,

2009/087127 CT1EP2009/ 050036 -37- 1H), 7.52 (d, 2H), 7.39 (d 211), 7.29
(m 3H), 7.11 -7.20 (m 311), 4. 02 (g 1H) 71% m 2H), 2.13 (s, 3H),

2.12 (m 1H), 1.70 - 1.94 (I,Pfo 0
{4- (4- Cnl or 0~ pheny1) - 2- [ 3- et ho (4-het)
4,5,6,7- tetrahydro-benzot y1}- %\c

i i dazol - 1-y1) - phenyl ani no] -
trile j3-Bronp-1-clo hex 1

anltrlle 1- (4- Chl or o- pheny Xiﬁ-oxo cycl ohexyt-acetonitrile (100 ng, O0.40

mmol ) was di ssolved in 10 dhloroform (1 nL). To this solution bronine

(67.7 I [ (0.5 nL) was added drop wi se at -11C.

The reacmB(l)mﬁg6 %hé SIEEE hours at 5C, then for 1 hours t room

t enper atCarketlamg-dyclobtAayorfedS.01g, BBYmmol) mismdsim Hizthyl ethers39 eripvidthisnder

red ed res ure esi |ed b | um. chr.omat ogr aphy on

o1 HE o B PR3 Sieoro el B0l ok Jheck Bitf B TG el b

g 504 Mikas Ztﬂ'ré}ﬁfogli h61ﬁ|a®bti’ohﬁ&ﬁlpaig’ame Nw&ch@@hﬁ Evva&e @nd\itiz Jayes3 v&geEe {epaﬁ’ged.: 7.44
, 2 7.13 211 , 062 1H) 9 (m 1H),.2.80 (s, 211), 2.58

(m 1 T)ﬂw OrgaRig (la(yeﬁwaawshﬁiwgé éﬂﬁ&eogm%ﬁat& plution @'@D ‘Eﬁn&cﬁwé RV SO%!

3- et hoxifufs Al AR The §olve]at wabRhovediiRy Te‘&u@ed rdssure to yield the crude title

t et rahydro- benzot hi azol -4-yl1T-acetonitrile A susEaIS|on of
t

[ 3- met kepound (48t HiP) %) Yﬁﬂﬁh?@{i usedyirpethhiartie T}QXE s witbent furtheppyrificaon 5

rrels) Adogh (EBCRr SAPLALA fr GRLFLOLATN) A f0 R YEhRRE K reheni i e

at nos pR@vemotHY) i1t 74qee 0, ar24t,¢al)s. After cooling to roomtenperature the
sol vent was evaporat ed under reduced pressure and the residue was purified
by col unm chromat ography on silica gel using

di chl opppes hemeixvRL ianahiGen@ent [a1)athedriamfd pA S NIAGI SO betizbBihz6@:41: 0. 1
v/iv/iv) as eluent to yield the t|tIe conpound (74 ng, 999@ as a yellow gum
| FI NNR@{I@@@Q%@@B%@! = 7.62 (s, 111) (s, 111), 7.37 (s,

1 1 12)0 37&1%@;3( E@m%tﬁgéﬁ? g‘g mle&%srﬂmldgz% 9 4 %? pli%_gyﬁ )t}éuo e§ ?1 % %1‘)@0 imﬁglg 6 ( S
1H) 1a1890f(2n’or021d)6 (cﬁr‘t@ﬂlo({m(:}@bh)axanone (137 mg, 0.55 mmol) in ethanol (5 mL) was

stired 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)']. "TH NMR (DMSO-Ds, 300 MHz): 8 (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



WD 2009/ 087127PCT/ EP2009/ 050036 - 38- Exanpl e
20 -

544- (4- Chl or o- phenyl ) - 4- eyanonet hy1- 4, 5, 6, 7-t et r ahydr o- benzot hi azol - 2-yl am
i nol - 2- (4yohRjola¥tzt M dazol - 1-y1) - benzonitrile S ) pCTEP2009/050036
2-(4-Methyl -imdazol -1-y1)-5-nitro-benzonitrile A suspension of
3-cyano-4-fl uoronitrobenzene (831 ng,4f nmmol ), of 4-nethylimdazol (821
ng, 10 mmol) and of potassium carbonate (1382 ng, 10 nmol) in acetonitrile
(10 nm) was stirred over the weekepd, [ﬁl;leﬁg)omterrperature The sol vent was
evaporated and the residue was partitioned between ethyl acetate and 1N
ag ueouiS-lBamyls’feﬂZuthlm—.ph?hel)-dcﬁﬁsM@ralaﬁm—tmlqlﬁ,%ﬂpymbnédylw 3-mettoxy{4-

acet at r.gani ayers were washed with brine, dried over
sodi um suﬁ{J 1" n(? Fg'yggﬂ%%ﬁtaﬁuxsol vent was evapor ated under reduced
pressure. The cr ude product was crystalliz from et hanol /water to yield
the title conmpound (650 ngy, 57% as an of te solid. 114 NVR ( DVSO D6,

300 MHz): 8 (ppm -8.95 (s, 1 , d 8.16 (s, 1H), 793(d 1H),
7.49 (s, 1H), 2.21 (s, 3H). %ﬁq - (&- et hyl -i mi dazol -
-yl)-benzonitrile 2-(4-Methyl 71 mdazol - 3-y1) itro- benzonltrlk (650 nmg,
2 84 rnnol) dissolved in e% acetate (10\@5 hydr ogenat ed under an
at nrosphere of hydrogen at roomtenperature fo hours in the presence of
10% alllumo (15?l ) The catal yst, was, filtered off and
was hed 22e-Ripmer L hepgyl- A-RiBeriAlf-ope hydrgbromider ot e was evapor at ed

‘ N L t 809
e

300 MHf) mlg T(qﬁbw)sohmowroe:@ne (@@g, 07352@11()1& in thq)rofovmmg o) vaap pyidedgires (s,
1H), 6 d 1 |ourea
To a sai on 57 he ackng s o el oS Bhingt byt iclodins 4l T °%
2 27 miwiI) hauns Ettéﬂ?(él‘i“)hdlsoimmtazvas(raﬁowﬂ)m&@mzcbyédmssywrtamlc(th%rudgntl@ 5

) was a and t.he react.i s, stirred a ature for 2
hours, c4RRe @ Pl b ol vas B AR R S bt i M B BT e e
was suspended i n nethanol (22 rrL) A solution of potassium carbonate (941
ng, 6.8 30 mnol)
sus penS}-BrBenEylTy ghygro-tiggzolol sd-1qj; il g ol
- 39- r@@me;@mﬁﬂgggdmevlpﬁ%vnlagmeto yield a sol uti on whi ch was
concentrated under reduced pressure. The residue was suspended in water,

(11 er omommsmear i ¢ awhiaicgal v hebenssoso (0 (s e
b R A o O

as a pal ehyel (Somlywhd lthatelBo 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 NHAGH

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-flzorophenyl)-4,5,6,7-tetrahydro-thiazolo[5,4-c]pyridin-2-y1]-{3-
methoxy-4-(4-methylimidazol-1-yI)-phenylf-amine



5 1SP (rn/e): 241.1 (100) [(M NH3-FH)1, 258.0 (85) [(MtH +]. 1H NMR
(DVB0- 136, 300 MHz): 6 (ppm = 10.24 (br s, 111), 8.22 (s, 1H), 7.92 (s,
1H), 7.87 (d, 1H), 7.57 (d, 1H), 728(s 1H), 2.18 (s, 3H). d

544- (4- CfWOL‘zmmnkfﬁmyl) 4- cvanonet hyl - , 6, 7- PCT/EP2009/050036

et r ahydr o- benzot hi azol - 2- vl am nol - 2- (4- 10

met hyl -i m dazol - 1-v1)-benzonitrile Adsuspension of

[ 3-cyano- 4- (4- et hyl -i mi dazol - 1-y1) - phenyl ] -thiourea (39.4 ng, 0 15 mol)
and of [ 3-brono-1-(4-chloro-phenyl)-2-oxofcyclomhexyl]-acetonitrile (50.0
ng, 0.15 mmol) in ethanol (2 nL) was heat e refl ux under an atnosphere

of nitrogen for 2 days. After cooling tor enperature the sol vent was
evapor at ed under reduced pre%sure ak}ld the nesidue was 15 purified by

col utm chr omat ogr aphy on sif’i C8 S N8 gi chl or onet hane/ net hano
Uconcentrat ed aqueous NHAQKsOTH on $9€1: 0.1 v/v/v) as eluent to yield
the title conpound (34 ng,}zﬁi % as a ye %1Fl NVR (CDC13, 300 MHz):
6 (ppm = 8.41 (s, 1H), 7.95 (s, 1H), 7.89 , , 7.69 (s, 1H), 7.31 (t,
2H), 7.12 (d, 211), 7.00 (d, 110, 3.23 (d, 1H);73.02 (d, 111), 2.73 (m
2H), 2 a33-Hremo-3Hhenzyd-31(4-chiBro-3 MublophdnBBpibsfidik one hy&8bmiddd) . 20

Exanpl e 21
2- (4~ MOTHRPPY ol edgp=3riypryphsnylpipredipr-oned 160 ey 03} amplrwasissebedinazol - 2-y
|am o)Al Rﬁ&%@ '&JL I8 thi€ S IRGHHFORBZ(9mB! 0.33 mmol) in chiorof

%ano0 @ jyI -im dazé)l -1-y1) -( he% ylT-thi c?uurlga()mGomé(Osmew% nmoD
and fanqdrdmmwge pfhéh‘iﬂ Téiyctta@h@x‘amwedﬁs 13/ irgyrs gt 3%, fmridm)ur gimroenhanol (2
m) was f re o en for 2.da Af ter
ool | na P Pl ol o S, TROM AP FRTRR0 Sl el (06D Rt st R
press uﬂe crﬂ'deeltleeemgde sy paich eds useddiretilyoin dineidrastep it thityer et her The
pr eci pltg% gl solid was filtered off, washed with diethyl ether and dried
under PYRREE30 pressure to yield the title compound (90 my, 88 % as a
pal e-brown solid. MS ISP (ink): 412.2 WD 2009/087127PCT/ EP2009/ 050036
-40- ( 00) [(NH—|)+]. 1HN7vIR (DIVBO 135 300 MHz). = 10.75 (s, 1H),

Syigenzyle/-4dsclia fiyorophepgl)@:h.6. 3 tatrahydrgahinzplo[ 544 ridgp2(dl-[32H) | 7. 17

(2 TI) 3%;%:&9& (@r&etmmld%zJiﬁ (d')%hez%zmamﬁeM (s, 34, 2.15in, 2, 1.76 (m
243- Neﬁrﬁ@ﬁlgm&wr(l af ﬁi’emﬁ;z¢xy-4n(ﬁamd1yl~mmﬁaz)o¥p Fnpheayi]-tlopurda 6,06 07, O8mahyliir o- ben

zot hi a

2- Br ono- -(car ﬁlﬁoxv o%’eﬁ%%go#hegﬁ&g@ %:g% 08%}3’"%%11" x(a?%ﬁlg ?%10 g,

29. 4 momig)) mﬂladmls(s mlx)m:hsmﬂateld mtfﬂghhx wideedn £i80sphkde. of hetrdgen $or DHagQNINi on
4. 30..8 I S dro e at .roomtemerature. The

reg1 t g’r‘f‘(O ]s‘%hdta@d“ef(gg%g Rgg WB%?Angﬁ%Ae fetion ‘ﬁ%@?@%ﬁ&o R wat er

and thevér?mg@if %ﬂw&&)lﬁg@@f@h‘?&r@&@t@é 9 Rb Tttt I8 bvaRdsat MBSTIBArehdel pRAUROUS

thiosul fate solution and brine, dried over sodiumsulfate and f| | t er ed.

The sofRfcthe raiae Maniscaler Wik dichlogrthame (neshangl ecqnsenfiadcpaperais YR ti t 1 e
CONMPOoUgiutiof (48 :®1 vARS. ffﬁe ;%e %&ré’\@é«) HIRed: &Yé&ﬁh% mtfa'fh ~$v oﬂgéﬁrara%%%?dé?‘ t hout

further purification:

4.20 (tgduged)pressurg7T l?(ed‘t:SIdU_fEHyaS pgnﬁgd by]revgusgd prgpa@@:n(edﬂ)lﬂ—@@mg_ac%tbn(m]/wabi)

1.24 ( EO.I g"_ﬁ)rnnc acid) to yield the title compound (12 mg, 6 %) as a yellow solid. MS ISP (mv/e):
559.8/561.8 (100/45) [(M+H)]. "H NMR (CDCl, 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-ylj-[3-methoxy-4-(4-methyi-

Imldazol-l-yl)-phenyl] -amine



b) 2[ 3- Met hoxy-4-(4-nmethyl-imrla7ol-1-yl)-phenylamno]-4 5 6
7-tetrahydro-benzot hi azol e-4- carboxylic acid ethyl ester 20 A suspension
of [ 3-nmethoxy-444-nethyl -irnidazol -1-yl)-phenyl]-thiourea (131 ng, 0 50
mmol ) andveRe@esmzino- 6- (car bet hoxy) - cycl ohexanone ( 13Pcamp2d@9/mBosenol ) in
ethanol (5 nL) was stirred at nomtenperature for 2 days and then heated
to reflux under an atnobsphere of nitréigen over night. After cooling to
roomtenperature the solvent was evaporated under reduced pressure and the .
resi due was purified by colum chromat ography ort'si-lica gel using 25 4
di chl or onet hane/ met hanol (19:1 v/v) as el uen yield the title conpound
(180 ng, 87 %9 as a white solid. M5 |, P (A 413.3 (100) [(MtH71.11-1
NMR ( DMSO- 135, 300 MHz) (PPo)°< , 7.66 (d, 1H), 7.64 (s,
1H, 7.21 (d, 1H), 7.11 (d, 1H) 1 ( 4.10 (q, 2H), 3.76 (s, 3H),
3.66 (n, 1H), 2.62 (n, 2H) N 2°N4 3H), 38 -2.09 (m 4H), 1.19 (t,
3H). WD 2009/ 087127PCT/ EP2 /050036 -41-

Exanpl e 23

[ 5- Ben phe t et rahydro-thiazol o[ 5, 4-c] pyri di n- 2-
y1H3- n,gil %Bror:gl 811 anrﬂgq}xglldawi)hexamm phenyl | -anine 5

a, 5- Bronqm; 4|-D@ﬂ8ro4pﬂéﬁﬂ Byc%}ﬂ:liéﬁﬂe‘é@ mg, 021 mmol) was dlssolved in chloroform (1
1- Benzyl- 3-(2-chl oro- phenydﬁ%)l peri din-4-one (100 0 33 rnnmol ) was

di ssol Wa- Tothispbiion Bromipd 623 Wl)s%lchl?l'ocﬁﬁﬂb@&ﬁﬂh wagBldagydrop. 35

nmol gsdsr{iﬁ% Py, ction was
sti rsz ed fgd?w%h%;ez %)Sur%%g%& or gg(%rol /Wp%gr}%ﬁognn%%%?%?ge gﬁ% for 1
hour s alvE0@2s ’nevedimdentednas! nressaredd yighibe crudd titechmoesd (femglovhiciel d t he
crude {itl eflﬁgF‘&%r{B%J|“§"{sjf qygut\fﬁ{herp\/\%scaysed directly in the next step

wi t hout °f

H
--,

b) [4-(2.4-Dichloro-phenyl)-4.5.6.7-tetrahvdro-benzothiazol-2-vi-[ 3-methoxv-4-(4-methvl-

10 imidazol-1-y))-phenyl]-amine

A suspension of [3-methoxy-4-(4-methyl-imidazol-1-yl)-phenyl]-thiourea (62 mg, 0.24 mmol)
and of crude 2-b1'omo-6-(2,4—dich10r0-phenyl)-cyclohexanoné (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 (CDCl, 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

/

a) 2-Bromg-6-(2,5-dichloro-phenyh)-cyclohexanone




b 5-Benz 1-7- 2-chloro- hen 1 -4 5 6 7-tetralro-aryi[y_thiazolo 5
4-cidin-2- 1 - 3-nethox -4- 4-neth 1-imazoe A suspension of

[ 3- met hoxy- 4- (4- et hyl -i m dazol -1-y1) - phenyl Jthiourea (100 ng, 0 38 mmol)
15 and ofw@ghidmsAzr ono- 2- (2- chl or o- phenyl ) - cycl ohexapepgphishhisom de
(163 nmg, 0.36 mmol) in ethanol (5 nL) was heated to reflux under an

at nosphere of nitrogen for 2 days. N diisopropyl ethyl amne (49 ng, O
38 nmmol) was added and the reaction was heated to reflux over night. After

cool | ng. b3 15RARH- RIRARH A6 bS8 HENS 2 PARIORNARYABL R iR hRA Yeed

pressure and the residue was treated wth di chl oronet hane /net hanol /
concentlat Belthispedios biEIBH A wal 427 mmof)dn thioroforgy (@/Sapl.) Fhvaddeddiopi t at e

was T L iSe oY thodd ten%reﬁpﬁg‘é' LT wad itrc 0114 ho%%%ﬁw%%dt%ﬁf&ggyec §fle Pressure.

The residue was reversed preparat

aceton mlwﬂt/vmtrcmm(eﬂ) uﬂdc%édmcafd presmredaa yietd the etude titkecdmpduad c'tﬁmglmhiclﬁ 6 my, 3
eIIows . M5 ISP 54195439(100/35) [(MrH)41. | H NWR

(CD%lSW%Bﬁ’dlgﬁfﬁ ig the s step w3 (ﬁé“heipb‘“ oty (m  211), 7.26 (m 5H),

709-718(m4H) 6.82 (s, 111)666(d 1H) 470(m1H) 3.74 (m

3H), 25 3 lg 311), 3.19 1H), (dd I—3I) 28 H)1

Exanpl B) HA(Z 5- 1013101‘0—1) enyl)-4.5.6. ~tetrahvdr0~benzothlazol—2 wl]-[ methoxv— -(4 ‘methy

[ 5- Benmﬁ;lﬂgﬂji —1, a{?m,jé uor ophenyl)-4,5, 6, 7-t etrahydro-t hi azol o[ 5, 4- c] py

ridin-2- -(4-net hyl -i m dazol -1-yl1) - phenyl ] -am ne WO

2009/ oammsm Emme@emethﬁ imidazala) SL)BIhUIBd}-thacble@arféhH@n@ 28 mumlbni dene
R T e e T
mol ) i) edak hE&‘Dé(bﬂbm:ﬂlﬁ(. umder dnl tmngghere of nitrogen for 3 days. After coohng 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, 49 %) as an off-white solid. MS ISP (m/e): 485.3/487.3 (100/72) [(M+H)"].
15 'H NMR (CDCl, 300 MHz): & (ppm) = 7.73 (s, 1H), 7.38 (s, 1H), 7.28 (d, 1H), 7.12 (d, 2H),
6.93 (s, 1H), 6.85 (s, IH), 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-ylj-[3-methoxy-4-(4-methyl-

20  imidazol-1-yl)-phenyl|-amine
Cl

e
T
XY
5
o~
N ):‘“ 0

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 vield the crude title compound (75 mg) which

was used directly in the next step without further purification,



5 added drop wise at -11C. The reaction was stirred for 1 1/2 hours at 5C
for 1 hour at roomtenperature and for 1 hours at 50C. The sol vent was
removed under reduced pressure to yield the crude title conpound (147 ng)
whi ch wasyysedeghisectly in the next step w thout furt@@&mﬁﬂhh%&ﬁgglon 10
b 5-Benz 1-7- 4-chloro-3-fluoro-thiazolo 5 4-cidin-2- - 3en-
met hmA- 4-i net hM 701-1-hen 1 -am ne A_gdispensi on of
[ 3- met hoxy- 4- (4 met hyl -i m dazol -1 -yl)-phenyl]-thiourea (100 ng, 0 38

f

under an@aﬁﬁdsﬂhgmﬂmﬁignmirogen for 2 days N, N- 15 diisopropyl ethyl

am ne (,49 : d nd. .t ac ef | ux
over nigieronpol B BERe b T R US R S A RO B R B D Tt o
under aﬁﬂubﬁdmﬂlBﬁﬁmm@Cﬁﬁdmhhﬁ»pE&wﬂugcmBSmmeQUedgmothﬂmﬁhhmﬂmmﬂ&hane
/nethagﬁé / ﬁgngfntrgted aqueous O@ sol uti.o v/v The
preci pPtdrEsigded fo relpadgy 4n Ay qfinitrqesy fr y% ﬁ‘? GHder

T educe g isid e soheht \fvﬁsdvglb&at‘é@’én&k' &édﬁlb@pbr@ggnﬂe%@ﬂw@bmfewwlﬁy@bfl PLC
usi ng acetonltrleater 20 (0.1 % formc aC|d to yield the title conpound

(12 ngrevespd preparatped JIRhE seng acctqugril/gpter (- & e fogmig aslﬂmﬂl@d thegtless)

M 7 7.12
[ ( T) cémgé@g’@ &QD%J%) ésoé(@)%% soli® 1@@@ Em/%:) /356 (F@m Ly @0/7:9%8\4 H%ii) ]4 Ds (i
1H) 3NMR(CBC133$00 MBIZE 6 (psm) 454)64 (a 155 185 (sLHY), 72012 1@1;17 111G ) ED, 2,083 ( dd,

.2 2
%@m%ﬁ@gﬂeﬁgﬁ?@@ﬁmé@m (o3 BLAZ5 P 2P0 1R Fet hoxy- 4
(4 net@yj HDY @3&R)3th- y1) - phenyl | -amine WO 2009/087127PCT/EP2009/050036

-43- CE 2-Bronp-6-(2,4-d'ichienl -c cl ohexanone
2-(2,4-Dichl oro- phenyl) cycl ohexars®RIs38 ny, 0.21 nmol) was dissolved in
chl orofg i Ln
chl or oi ogﬂ b}ﬂ‘mr}) “I% hgcsfdiﬂtmﬂaa oy B&ﬂ?gﬁ%&l?@fﬂﬁ%@ﬁé@ J"I%le reaction
was st Imldedolfle}’l)ﬂ;'hmﬂ] mwines at room tenperature. The sol vent was renoved
under reduced pressure to yield the crude tigtle conmpound (79 ng) which was
used directly in the next step without furth purification. b 4- 2

4-Dichloro- hen 1 -4 5 6 7-tetrahethox -4-( Fl-
/ Y
/\N
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, .25 mmol) m chloroform (0.5 mL) was added drop
wise at room temperature. The reaction was stirred for 1 % 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~nhenvl)-4.5,6,7-tetrahvdro-benzothiazo1-2-V1]-{3—methoxv—4—{’ 4-methyl-

imidazol-1-y}-phenvi]l-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) m ethanol (2
mL) was heated to reflux under an atmosphere of mtrogen 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



10 i m dazol -1-yl)-ithenyll-am ne A suspension of

[ 3- net hoxy- 4- (4-nmet hyl -i m dazol - 1-y1) - phenyl ] -thiourea (62 ng, 0.24 mol)
and of crude 2-brono-6-(2, 4-dichl oro-phenyl)-cycl ohexanone (79 nmg, 0 25
mol ) Ln‘fﬁgﬁggg”gﬁ n) was heated to reflux under anpafepsiahedosseOf
nitrogen tor 3 days. After cooling to roomtenperature the solvent was
evapor at ed under reduced pressure andyg.he residue was purified by 15
reversed preparative HPLC using acetonitril/water (0.1 %formc acid) to

(i) AR ORI ot A G e Sl 17 By -
8. 00 (9.41XKE)1H)/7.80 (d, $H), b5, (5,711896.63 — 6143 (m, #HL B.(31 (m, 1HM)3,626(s, 3 Br75 @hi) |

6.75 ( 4,47 (in, ), 3. (s, 3H, 2.76 in, 2H, 2.38 (s, 3H,
2.22 (gﬁ?»]ﬂl} (s, %é)Bé'(Z%i?lﬂ’, EI%M%‘-?@E%%QW e 26
[4-(2,5-Di chl oro-phenyl)-4,5, 6, 7-tetrahydro-benzot hi azol -2-y1] - -

[ 3- net hoxy- 4- (4-nmet hyl i m dazol - 1-y1) - phenyl | - am ne

2- Brono- 6- (2. 5- di chcanone WO 2ooﬁmg?¥>cw EP2009/ 050036 - 44-

2- (2, 51kl - - C I B <20 oWl igsg0l ved in
el or of oF i (T IRoPBRLEL DT CE TN B iy oz ZTR (- gy £60

chl or ofmthyithidazol-]-yhehenyiffathing op Wi se at room tenperature. The reaction
was stirred for 1 1/2 hours at nomtenperature. The sol vent was renoved
under reduced pressure to yield the crudexitle compound (78 ng) which 5
was used directly in the next step witholt ther purification. b 4- 2
5-Dichloro- hen 1 -4 5 6 7-tetral zothi azol tT=F 3-nethox -4-(4-meth 1-

i m dazol -1 -v1l) - phenyl kam ne. & d
3-nethoxy-4-(4-nethy|-iningpEjfzﬂﬁ?-§h. kt hi ourea (61 ng, 0 23 mml) 10
[and of crude 2-brono-6-(275-di chl or o- phenyl ) - cycl ohexanone (78 ngy, 024
mml) in ethanol (2 nL) wag©heated to reflux under an atnosphere of
nitrogen for 3 days. After’ cooling to nomtenperature the solvent was
evapor gf 2e&hslel3saficadmpheRshthenaRdiohd@nsRsi due was purified by reversed
preparative HPLC using acetonitriliwater (0.1 %formc_acid) to yield the
titlle edapolrtrofamethy-phayibgyciphesanops {21ihe 0l o5Bmpl Wap/dissadyed inchlpioform |
485. 3/ l§Rdioh 604, PNVRLERG , = 4.73
(s, 1m€rﬁ%37§31€§’]t?§53%‘2ﬁ81[ 7.98 %3-,6% T d&l%%?}%@s%)?g&%ﬁgq Gl ot (s,
1H), 6wi af thond fdperhind8 Thayreatti)n was SRrefldor BhDpyrs2i wenmiempPerafpre. 7h82 (s

:2)’|7_|) 2 so%éen(t as %f.@ldve& 'ugc?er gé&ucgci_lgréssure to yield the crude title compound (66 mg) WhiClFX anpl e

[ 4- (3, abuedldrectiypineiydakt 4edwlholt thetlicapydfi@tibenzot hi azol - 2- y1H3- met hoxy- 4-
(4--1rget hyl 20 i m dazol - 1-y1) - phenyl | - am ne

b) [4-(3.5-Trifluoromathvl-phenyl)-4.5.6, 7-tetrahvdro-benzothiazol-2-vl]-[3-methox:

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 mumol) 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
(CDCl;, 300 MHz): & (ppm) = 7.73 (s, 1H), 7.61 {m, 3H), 7.25 (s, 1I1), 7.11 (d, 1), 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 36 _

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

benzothiazol-2-yl)-amine



2-Bro -6- 3 5-d Ltiett 1 -c cl ohexanonnoe

2- (3, 5-Di chl oro-phenyl ) -cycl ohexanone (50 ng, 0 21 mmol) was dissolved in
chloroform (1 nit). To this solution bronmne (34.5 ng, 0 22 nmol) in

chl or of orgh bhhefagiky Was added drop 25 wise at room t enpefbiteBsoedd e
reaction was stirred for 1 1/2 hours at nomtenperature. The solvent was
renmoved under reduced pressure to yieyd the crude title conpound (75 ng)
whi ch was used directly in the next step without further purification. WO
2009/ 087127PCT/ EP2009/ 050036 -45- D)
[ 4- (3, 5-Di chl oro-phenyl)-4,5, 6, 7-tetrahvdr o- bef
4-(4-methylim clazam ne A susp%n5|on oif
[ 3- met hoxy- 4- (4- et hyl -i mi dazg6l -9 - phg iourea (58 ng, 0 22 mmol)
and of crude 2-brono-6-(3,5-dich phegyljy - cycl ohexanone (75 ng, 0 23
mml) in ethanol (2 5 nL)-mg%\Heat dto ref under an at nosphere of
nitrogen for 2 days. After ing to roomtenperature the solvent was
evaporated under reduced pressure and the residue was purified by reversed
prepar aj 6-Be ®© pomat er (0 1 @6forn1c acrd) to yield the

it - d L] g S0l 487.3
(1007 73} ?l?”n 2&%@{%@@&8"%6 A 5 prphffin Blorbfiimdl nif gt
(s, 1H)°c s 2045 viaha i drobiseddciti it aQ8Iuki Seroie (9 Q6&-ﬂL 6sl, mxhbi)),m 6 68"

d, 1 3.63 (s, 311 2. 75 2 0 (s 22
|(_" ), 5 1 c%lgr(or#? rPI]L) so as the reactl(on tempera?ture mamtaélgg be{e')w 5 & éﬁpﬁfsgluggnmwas kept (m

[4- (3, ar > kd%@rkpwﬂélﬁﬁé’ fed- 06105 h@d disdppbdal mﬁ%}?ﬁﬁz@&moﬁgéﬁkrat%d YihderReditdOXY- 4

- (4-nmet hyli m dazol - 1-y1) - phenyl I -am ne 15 2- Brono- 6- (3

5-di fl umsw?)myeltﬁe ek e sempad (235 8, K0P fab @ broomphiewlich wey eiedégethone

brom nér 5856 T, M558 TS T 0 My TP RIS 0 dan VB A Bud i <

room t @r2per 4t (i, SH)The3 (do2Hy, i40m0 (Mas K5t 2 .75 ad, Trow 2,52 th2IHN0grS4 6h, 4HDOIB6
te er?tgﬂg The 20 sol vent was renoved under reduced pressure to yield the

conmpound (78 ng) which was used directly in the next step
mrthout further purification. b)

[ 4- (3, 5 D'fluoro phenyl) 4, 5 6, 7- tetrahydro benzothlazol 2- yI] [ 3- met hoxv-
Ridazal i e 4fmethyi-4-phenyl-4,5,6.7-tefrahydro-

( ; :
[ 3- ”EtBQﬁM%%mgﬁ%ﬂgﬂﬁﬁgé'”TdaZOI 1 yl) phenyl] thiourea (68 ng, 0 26 nmol)

and of "Crude b- (3, 5-di fl uor o- phenyl) - cycl ohexanone (78 ng, 0.27
mol )  iThe atlhemmapoup@ 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

i azol - 2-v1] - [ 3- met hoxy-

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.

Examp]e 31
20 [3-Fluoro-4-(4-methyl-imidazol-1-yI)-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)-phenyi}-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.



m.) was heated to reflux under an atnosphere of nitrogen for 2 days. After
cooling to roomtenperature the solvent was evaporated under reduced -
pressure and the residue was purified by reversed preparative HPLC using
“acetoni t rivhhwlen2A0 1 %formc acid) to yield the titdg/epacotlosse

2009/ 087127PCT/ EP2009/ 050036 -46- conpound (40 ng, 34 %9 as a yellow
solid. 11-1 NWR (CDC13, 300 MHz): 6 (g = 7.70 (s, 111), 7.41 (s, 1H),
7.10 (d, 1H, 6.85 (s, 111), 6.67 - 6.73 (m 4H), 4.03 (n, 1H), 3.62 (s,
3H), 2.75 (in, 2H), 2.31 (s, 3H), 2 22 (in, IH), 1.84(m 3H) . 5Exanple 29
[4-(3,5-Trifluoronethyl -pheny0-4,5, 6, 7-tetrahydro-benzot hi azol - 2-y1143- net
hoxy-4-(4- nmethyl -inidazol -1-y1)- dﬁf’@n}ﬂ!ﬂém ne 2:13ronp-6- 3hen 1 -C

cl ohex _ WQR0 | € - ng, 0 16
ol ) Je R gy ok Ao SRR, RSy UM ARGARARR R 7
ng, 0. #5, mahyduhbmmﬂuaml-@@d};amideu was added drop wi se at room
tenperature. The reaction was stirred for 1 1/2 hours at room tenperature.

The sol vent was renpved under reduced press toryield the crude title
conpound (66 ng) which was used di rectly in ext step wi thout further

purification. 15 b-4- 3 5-Triflu et On1- | F4 5 61 - 3-neenzot hox
-4- 4- nmeth 1-imdazen 1 -am neusen
[ 3- met hoxy- 444-met hyl -irnid 1)-Sp ]4hi ourea (42 ngy, 0 16 mmol)

and of crude 2-brono-6(3, 5- r,ijI uor onet hyt=phenyl ) - cycl ohexanone (66 ng,
0.17 mml) in 20 ethanol (2 nlL) was heat ed to reflux under an atnosphere
of ni t apPEhMeetyl-2-tadtiyEoméhieshea Pipcidlghdx@ngn@om t enperat ure the sol vent was
evapor at u r reduce ress re and the re5|due was purified by reversed
pr epar 21(33‘6 Eﬁg%er@g?wawgw@?&w rovelofeiearl ((Q1g: b4 panall wasoqidizedivthPessy t he
title RBAhrft Qs in 4519 @ﬁlamy%el eaeieldi Alé@ihx%%l %)zbés exh§ 100)
(M) +) TS Vi (L B oM ﬁfﬁ 73 (s, iH Bleziy %I%F] %H),
7 25 (§ C‘M!H)OUHC]? llilog&S“/’q)ﬁyapelee@H@goﬂz SJEH)(nﬂee ZS@I(EM*}lH) 4 18 (m 1H),
3 (s, 3H, 2.81 (m 2H), 228 (s, 3H), 2.28 (m 1H), 1.85 (m 3H.
Exarrpl e 30
b) 2-Bromo-6-(3-methyl-4-trifluoromethyl-phenyl)-cyciohexanone

6-(3-Methyl-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/¢):
15 352.1 [(M+NH,)'].

c) [3-Fluoro-4-(4-methyl-imidazol-1-v])-phenyl]-[4-(4-methv]-3-trifluoromethyl-phenvl)-
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



[ 3- Met hoxy- 4- (4-met hyl-i m dazol - 1-y1) - phenyl | - (4- net hyl - 4- phenyl -4,5,6, 7-t
et rahydr obenzot hi azol -2-yl)-am ne WO 20091087127PCT/ EP2009/ 050036 -47-
a') 6 Bomo2e2zyycohexanoe Asolution of

2- et hyl ‘e pivengtizcycl ohexanone (0.94 g, 5.0 mmol) i npchimreambdosonss( 12 n)
at -5 Cwas treated via rapid dropwi se addition with a solution of brom ne
(0.26 L, 51 mmol) in 5 chloroform ¢(&-nL) so as the reaction tenperature
mai ntai ning below 5 C. The solution was kept at 0 C for 2 h when the red
color had disappeared. The m xture was concentfr@ted under reduced pressure
to give the crude title conpoun% (1.35 g, as a brown oil which was

used directly in the next step. (1.3 ffMrH) 1. 1H NWR

(DVBO-D6, 300 MHz): S (PPm) = 7. 42 , 7.13 (d, 2H), 4.70 (dd,
11-0, 2.75 (m H), 2.52 ( , I.7-2.4 4H), 1.36 10 (s, 311). b
3-Methox -4- 4-tneth 1-imdazefF-1- 1 -- benzothiazol-2-yl)-am ne The title
conpound . dfro

3- et Hé | i € phenyl | -thiourea 15 (0.45 g, 1.72

Mol ) and- kb SRBn R loimdndhe -, OXGhABE A BRnik e R inAnflofBIR! ) USi NG

i n anal ogous manner the procedure described in exanple Ib). Obtained as an

of f - whifaaneg éhq progeguregicseribgd dp examply 39p) (orgieg crudptitlesomppmnd G mghasp3- 126 C.

Exanpl ol il which directly in t - £ 304 +
[3- Fl uobo- 4 (At a6 X Pemaiep: 1S 147 ey O A INERET L 5 6, 7-1e
trahydrobenzot hi azol - 2-yl)-am ne The title conpound was prepared from

mrol ) yBhiphenslpamainal ogous manner the procedure descri bed in exénpie | b) .
. . ) . o _
PSP TIC NI FE T N L M T I R R R

10 (45 mg, 0.18 mmol) and 6-bromo-2-(2-chloro-phenyl)-cyclohexanone (145 mg, ca. 0.5 mmol)

using in analogous manner the procedure described in example 1b). Obtained as a light-brown
solid (68 mg, 76%). MS ISP (m/c): 439.1 [(M+H)']. mp 204-206 °C.

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

tetrahydro-benzothiazol-2-yl]-amine

a} 2-Bromo-6-(4-trifluoromethoxv-phenyl)-cyclohexanone

2-{(4-Tnfluoromethoxy-phenyl)-cyciohexanone (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-
tetrahydro-benzothiazol-2-yl]-amine

henyl]-{4-(4-trifluoromethoxv-

4-methyl-imidazol-1-yl)-

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



WO 2009/ 087127PCT/ EP2009/ 050036 -48- Exanple 32

[ 3- Fluor o-4- (4- net hyl -i m dazol -1-y1) - phenyl | - 14- (4-nmet hyl - 3-tri fl uoronet hy
| -phenyl)- 4,5,6, 7-tetrahydro-benzot hi azol -2-yll-anine 5 42- 3-Meth
1-4-trif lworawmearone 2- (4-Methyl -3-trifl uoronet hyl - pherypracsisdoghexanol
(1.91g; 7.4 nmoD was oxidi zed with DessMartin periodane using in anal ogous
manner the procedure described in exapple 62b) to give the title conpound
(1.80 g, 95% as a pale-yellowoil. Ms El (rn/e): 256.1 [M41. 10 |lz) 2

- Br ono¢@-0.8 nitfil Wit i BRIG20us manner the ]])rocedure described in example 1b). Obtained as a
6- ( 3- | -4-trjfluorornethy ) c;(/)cl ohexanone (128 , 05 mmol)

th | - phen - ngy
s b SHLEEBA S0 (5] T 630 NS08 (A AGH DT 1 bBRiAeel SicSer | bed i n
exanple 30a) to give crude title conmpound (181 ng) as a brown oil which
was used directly in the next step. M5 ISP (me): 15 352.1 [(MFIVH4)]. c)
5- Fl uor 0- 444- et hyl -i m dazol - 1- y1)Exaveple 33- 1444- net hyl - 3-trifl uoronet hyl -p

henv:l e < hi | 2-vl| kam T, it d
B ik e U L A P o L L O
(45 ny befizoiBiapelideyl)-amik cr ude

2- bronmo- 6- (3-net hyl -4-trifl uoronethyl - phenyl)-cycl ohexanone (181 ny, ca.
0.5 mml ) using in anal ogous manner the procgduRe descri bed in exanple

| b). Cbtained as a Iight-yellqwsoli_(?(i{I ng\-80% . M5 ISP (me): 487.3
[(MrH) +]; np 160-163 C. Exanple : \f o—

[4-(2-Chl oro-phenyl)-4,5,6,7:te hy dr os-hé hi azol -2-y1] -.
[3-f|uoro-4-(4-rrethy|-in‘iﬂe((z\h"i-y ) - phenyNL-_am ne

—l

N

a} 2-Bromo-6-(2-methoxy-phenyD-cyclohexanone

2-(2-methoxy-phenyl)-cyclohexanone (102 mg, 0.5 mmol) was brominated using in analogous
10 manner the procedure described in example 30a) to give crude title compound (153 mg) as a
brown oil which was used directly in the next step. MS ISP (m/e): 283.1 [(M+H) .

b} [3-Fluoro-4-(4-methyl-imidazol-1-yl)-phenyl]-[4-(2-methoxy-phenyl)-4,5.6, 7-tetrahydro-

benzothiazol-2-yl]-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/c): 435.4 [(M+H)"]. mp 227-230 °C.

20 Exampie 36
[4-(2,4-Dichloro-phenyl)-4,5,6,7-tetrahydro-benzothiazol-2-yl}-[3-fluoro-4-(4-methyl-

imidazol-1-yl)-phenyl}j-amine

a) 2-Bromo-6-(2.4-dichloro-phenyl}-cyelohexanone




WO 2009/ 087127PCT/ EP2009/ 050036 -49- 2-Bronp-6-(2-cphenyl)-c cl ohexanone
2- (2- Chl or o-phenyl ) -cycl ohexanone (104 ng, 0 5 mml) was brom nated using
i n anal ogous manner the procedure described in exanple 30a) to give crude
title conpounwoghd4b ny) as a 5 |ight-brown oil which wesEesReeshsect |y in
the next step. M5 ISP (rule): 304.0 [(MI-NH4)1. 121 4 2-Chloro- hen 1 -4
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Example 37
[3-Methoxy-4-(5-methyl-[1,3,4}oxadiazol-2-yI)-phenyl]-(4-phenyl-4,5,6,7-tetrahydro-

benzothiazol-2-yl)-amine

15 | N~

a) 2-Methoxy-4-(4-phenyl-4.5.6.7-tetrahydro-benzothiazol-2-vlamino )-benzoic acid hvdrazide

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 1SP (m/e): 393.5 (100) (M-
H).

25 b) 3-Methoxy-4-(5-methyi-[ 1,3 .4Joxadiazol-2-y)-phenyi]-(4-phenyl-4.5.6.7-tetrahydro-

benzothiazol-2-vl)}-amine

At room tempetarure, acetic anhydride (108 pL) was added to 2 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 io dryness.



-50- Ca. 0.5 mmol) using in anal ogous manner the procedure described in
exanple | b). Cbtained as a light-brown solid (57 ny, 65%9. MS ISP (me):
489.0 [(MrH)-1. np 148-151 C. Exanple 35 5

[ 3- Fl uor oxy4-208n8REHY! -1 M dazol - 1-y1) - phenyl] - PCTHHQMBNSMBG
[ 4- (2- met hoxy- phenyl )-4,5,6, 7-tetrahydrobenzot hi azol -2-yl|l-am ne a

2- Br ono- 6- ( 2- net hoexanone 2- (2- metémpxy- phenyl ) - cycl ohexanone (102 ng, O
5 mml) was bromi nated using in anal ogous 10 manner the procedure
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and cruge 2- br onp- 6- (2, 4- di chl or o- phenyl') - cycl ohexanone (350 ng, ca. 0.5
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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) 1.

20

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

A suspension of 3-fluoro-4-(4-methyl-itmdazol-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. Agaiﬁ 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 cthanol to yield the title compound (280 mg, 36 %) as an
off-white solid. MS ISP (w/e): 234.1 (100} [(M+H)"]. '"H NMR (DMSO0-Ds, 300 MHz): § (ppm)



Exanpl e 37

[ 3- Met hoxy-4-(5-net hyl -[ 1, 3, 41oxadi azol - 2-y1) - phenyll-(4- phenyl -4,5,6
7-tetrahydrobenzot hi azol - 2-y1)-am ne 15 2-Metho -4- 4- hen 1-4 5 6
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white pr an r yield
the tit I%g% %W?%sf h%%%@q@ls a V\hlt ngl d’gw\i}h ﬁ(ﬂg} ﬁsjelggi/\%@h
furthe2.18usi lfH)catl on in the next step. nip 297-299C. MS ISP (nme): 393. 5
(100) (WHy. 25 b) 3-Mednx -4- neth 1- 1 3 4 oxadiazmm 1 - 4- hen 1-4 5 6
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(130° M™% 33 nmol ) in dinmethylformamide (5 nl). The mixture was stirred
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-52- The residue was taken up in osphorous pentoxide in
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[ 3-F uoro 4-met hyl -1 m dazol - 1-y1) - enyl-5 ahydr o-
qui naz@172rs,2H)y702 afi3dém, 8H), 4.11 (1, 1H) 2.74 (m, 2H), 2. 14 (s, 3H) 1.69 - 1.95 {m, 3H).
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Example 39
[3-Methoxy-4-(4-methyl-imidazol-I-yl)-phenyl]-(8-phenyl-5,6,7,8-tetrahydro-quinazolin-2-

yl)-amine

0 N N
-~
s,
T
NZ SN N. =

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

To a solution of 3-methoxy-4-(4-methyl-imidazol- 1-yi)-phenylamine (5.08 g (25.0 mmol) in
ethanol (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% agq

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 femperature 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



a) 2-[1-Di net hyl am no-net h-(2Z)-ylidene]-6-phenyl -cycl ohexanone 15 A

m xture of 2-phenyl cycl ohexanone (871 ng, 5.0 mml) and of tert.-butoxy-
bi s(di met hyl am no) net hane (90% 1.5 nL, 7 mmol) was stirred at 110 C for-
75 mn. Thg#BAgLLON Was evaporated to dryness under hRYHGSRoBEERSUrE tO
give the crude title conpound (1.16 g, 100 %9 as a red oil which was used
directly in the next step w thout fucgfer purification. M5 ISP (rule):
230.2 (100) [(M-H]. 20 b)
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(me): 400.3 (100) [(MtH)+]. NI\/R(DI\/SODG 300 MHz): S (ppm) = 9.78 (s,

1H), 8.37 (s, 1H), 7.74 (d, 1H), (] 111), 7.09 - 7.33 (in, 8H), 4.11

(t, 1H), 2.74 (m 2H), 2. 14(s 3 X" mplgd0 1.95 (m 3H). 15

Exanpl Q—[§-3/Ietho 4-(4—methyl—1m1dazol— irl)-phenylammo] 8- henyl—'l 8-dih dro—SH
[ 3- Met hoxg - m dazol - ? enyl ,6,7,8-tetrahydro
- qui naPBAt (p{4;§ d]pln)img{mﬁé -carboxylic ac1d tert.-buty ester
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a} 3-[1-Dimmethylamino~-meth-(Z)-vlidene]-4-0xo-5-phenvl-piperidine-1-carboxylic 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)ymethane (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 evapdrated 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 (mv/e): 331.4 (79) [(M+H)], 275.1 (100) [(M-

isubutene +H)"].



20 a N 3-Methox -4- 4-meth 1l-imidine dfidtrate salt To a sol ution of
3- net hoxy- 4- (4-net hyl -i m dazol - 1-y1) - phenylamne (5.08 g (25 0O mml) in
et hanol (25 nL) was added at room tenperature cyanam de (3 15 g (75 mmol)
di ssol vedydyoowagas7 (3.2 nL) and then 37 % aqueous hydpe¢lksindoseasi d
solution (4.9 g (50 mol ). The solution was heated for 3 hours to refl ux.
Addi tional cyanamde (2 1 g) in waterts52. lint) and 37% aq 25 hydrochloric
acid solution (2.8 nL) were added and the m xture was heated to reflux for
anot hety) 2 [RQ S <yl (4LARRYILIBTREH BRI NN SHhBRyI A RGNS PYSH VLT IS diByBeIsd- (3. 5 L, 50
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I\/BISP(mIe) 412.3 (100) [(M:H) 1. |HNVR (DVBO- D6, 300 MHz): 8 (ppm) =

9.54 (s, 1H), 8.36 (s, Ifl), 7.70 (s, 111), 7.57 (s, 1H), 7.38 (t, 2H),
7.20 (t. 1H), 7.02 - 7.14 (m 414)Exampedls 311), 4.13 15 (t, 1H), 3.37

( S, 1.53 HL:;-%etﬂ&y(JIM_&%&Dyi-nﬁxd%ﬁol(1”}1) l)ﬁénylﬁ(slﬂhe,(nﬂ-s 3H)8-tetrafiyarotpffadis- 311) -

243 NEWWKMI(ZPYMEhVMOthdel y1) - phenyl ani no] - 8- phenyl - 7, 8- di hydro-5
Hpyri do[ 4, 3-d] pyri m di ne- 6-carboxylic acid reit-butyl ester a 3-
1-Dinmeth | am no-nmeth- Z -1-carboxylic acid .- butyl ester A m xture of
1- boc- 3- phenyl - pi peri di n-4-one (100 ng, O0.3%uwwmol) and

ng,] 0 48 nmol) was stirred at

tert.-butoxybis(di methyl am no)met hane i 94
110 C for 2 hours. The reacti{r?pt@/ T\
N7 N
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To a solution of 2-[3-methoxy-4-(4-methyl-imidazol-1-yl)-pher ylamino}-8-phenyl-7,8-dihydro-
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}) n 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. (DMSO0-Dg, 300 MHz): 8 (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 (ad, 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-imidazel-1-ylI)-phenylamino]-8-phenyl-7,8-dihydro-SH-
pyride[4,3-4]|pyrimidin-6-yi}-ethanone



25 was evaporated to dryness, treated twce with toluene and evaporat ed
under reduced pressure to dryness to yield the title conpound (215 ngy, 188
% as a brown oil which was used directly in the next step wi thout further
puri fi catwonooon®12SP (me): 331.4 (79) [(MHH)+], 275. Pcimpfpshioddssubut ene
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(107 nmyg, 0 29 mol) and of crude of
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was heated to refl ux undeiv:}g'\at sphe? rogen for 2 days. After

guanidine dinitrate salt

cooling to roomtenperature e sol vent was evaporated under reduced
pressure and the residue purified by colum chromatography on silica
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(d "1H), 4.56 (dd, 1H), 4.37 (m 25 211), 164 (m 1H), 3.42 (m 111), 3.38
(s, 3H), 2.32 (s, 311). Exanple 42
1- { 243- Met hoxy- 4- (4- net hyl - i ni dazd¥*ampli43 phenyl ami nol- 8- phenyl - 7, 8- di hydr
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15 4-(4-methyl-imidazol-1-yl)-phenyl}-amine

o H
0
NZ N N = N, S//
> /o
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 cthyl amine (33 mg, 0.25 mmol)
20  and methanesulfonyl chloride (21.3 mg, 0.18 mmbl). 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
eluent to yield the title compound (13 mg, 16 %) as a yellow solid. MS ISP (m/e): 491.0 (100)
[(M+H)']. 'H NMR (CDCls, 300 MHz): 3 (ppm) = 8.33 (s, 1H), 7.70 (s, 1H), 7.59 (s, 1H), 7.26 —



-56- To a suspensi on of

[ 3- met hoxy- 4- (4- met hyl - i m dazol - 1- y1) - pheny1] - (8- phenyl -5, 6, 7, 8-

t et rahydro-pyrido[ 4, 3-dbyrim din-2-yl)-am ne hydrochloride (65 ng, 0 15
~mol ) 1 nywgbdwbeimchl oride (2 nal) was added at room penpeioad/esigsec

NN, - di i sopropyl ethyl amne (28 ng, 0 22 5 mmol) and after 2 m nutes
acetyl chloride (12.5 ng, 0.16 mmol)-sthe reaction was stirred at room
tenperature over night. The solvent was evaporated under reduced pressure
and the 36Qﬁz'h§1Hf3 TWaS ) 1. wgd b)), COR LRI ED) 6.9 Med, Qg a@ﬁ/(d&)!ﬂﬂﬁm'%qa, g, using
di chl or onet hane/ et hanol%‘;1 1 v/v) as eluent to the title conmpound
(20 ng#-33dt 3BD.3974dgeliDod 3 (e, 1NK r@ﬁw&ﬂ);%&@(m%@yﬁpm FO{ (MH) - 1. NVR
(CDC13, 300 MHz): 6 (ppm) = 8.38 (s, 111), 7.61 (s, 1H), 7.56 (s, 1H),
7.20 - 10 7.33 (m 3H), 7.05 - 7.08 (m 3H), 6.81 (s, 1H, 6.79 (d, 1H)),
5 18 (d, 1H), 4.46 (d, 1H), 4.21 (Bxamp#9443.90 (m 2H), 3.46 (s, 3H), 2.27

(5 ot R RARI PSS S syt By ol dlpgipiing gy e me OB Bty
[ 4 34/ ipidaidn I IppBensl)-ahirenet hoxy 15
4-(4- net hyl -im dazol - 1-yl ) - phenyl | -am ne To _a suspension of
[ 3- met hoxy- 4- (4- met hyl - i m dazol - 1-y1) - pheny 8- phenyl-5, 6, 7, 8-
tetrahydro-pyrido[ 4, 3-d] pyrimdin-2-yl)-anQ ydrochloride (75 ng, 0 17
mmol) in nethylen chloride (2_.) wasHadded 3t room tenperature
NN, - di | soprpyl ethyl am ne %? see ‘ 20 and net hanesul f onyl
chloride (21.3 ng, 0 18 mm/L eac!io $ stirred at room
tenperature over night. The“s Faportt ed under reduced pressure
and the residue was purifi eg;‘g‘y col urm chromat ogr aphy on silica gel using
di chl or onet hane/ met hanol (19:1 v/v) as el uent to yield the title conpound

13 16 | 1 M . 1H
L s A L as i T
1 7 “ - thie. 3P1 7 o 7.17 (d,
) ot e i G ot 117
H)IO 4tegzhx¢oﬁqap4§ 3 n:aL)WaS(aééed %mom semr@fa(ﬁéra fisopspy sthykammey(43 gy (s,

311 mmo

(oo i3 Gty Ak lyinDX Dinfouftd abroom tempepae pogtaldehyde (5.1,mg. 018 mopol)

et hoxya:zbn(: Aemmmgl mtmm)l anﬂsydl)lnrgheqmwbmhyﬂelde Woang @s’i’s’)emmpb fvends
3- et (4- net h | - . mdaz n

ot r angUe Dy EAEE “ge SrTel BT arare Ry St g S e B Bied,

mol ) lﬂiﬂel@ecﬁl%d’lﬁésﬁﬁifeﬁﬁdlﬂﬁﬁez(l&e&vmp).mﬁa& badsiesin ahrommgraphyrpasmbmgﬂ

NN, - dllsorépeth nm _ne

f
nt ootieb bbb tens Bl adDes pie 1 giekelii il st P 8 4 2‘0”‘“ .
0. 33 Mol Je1BRutR N1g B (hRF B0 MdDy 198 mﬁ@(mmg,osoﬁmﬁﬁpbxppwér

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 Exampie 45
[3-Methoxy-4-(4-methyl-imidazol-1-yl)-phenyl]-(8-methyl-§-phenyl-5,6,7,8-tetrahydro-

quinazolin-2-yl}-amine



added. The reaction was stirred at roomtenperature over night. The

sol vent was evaporated under reduced pressure and the resi due was purified
by col unm chromat ography on silica gel 15 using dichl oronet hane/ net hanol.
(95:5 v/iwoae@snuent to yield the title conpound (45 RGT/EB200985083 a yel | ow
gum MS ISN (me): 439.6 (100) KM H) 1. 114 NWR (CDC13, 300 MHz): S (ppm =
8.24 (s, 1H), 7.62 (s, 111), 7.54 (s;58%14), 7.20 - 7.34 (m 514), 7.02 (d,
111), 679(s 1H) 670(d 111) 424(m 1H) 3.76 (d, 1H), 3.54 (d,
114) 3 D3metBl3 m@&0yl{ddok i ] irychihtxanoge 67 (s, 311), 1.17 (t,

A %Esxp?%% ?zf”*%r@flrﬁ/ﬁ’hef%"%%%r‘a“fny (94 R0y oo g PRY sy | - 5. 6. 7, 81

et r ahy ddiagthyRadad)ihetRany 10.1 QM0N0 €. 77 12 0aO40Rd b2 TRCT/ o2 300 MdbRASE it 58- a

g Elelt ﬁ;rvl‘} ag gocge ﬁt]wi: 3|(Y gqeﬂ?%%wéiﬁg%gll%eggﬁ%%gg uﬁqeﬁa Wﬁ%eadded to the residue
terts - hyd ﬂ%)éblkah&{ B rhRILAG) (o ElHReStIE @erﬁﬁma k124000 fasFEPb) whHRE waki rred

at 110 C for 1.5 h, whereupon it Wwas cool ed and _evaporat ed under reduced
pr essuruéedWmuumﬁ(wﬁmatlwsdgaé@/q)o?%ﬂd%@Hue 5 and the solution was
evaporated again to give the title conpound (124 ing) as red oil which was
used vmthout further purlflcatlon M5 | SP (rn/e) 244. 4 [(I\/H—|) 1. b
X[ 3-R bxyrad(H hvividaiazdi-1 ' I8 8-8hehigndl-56.8.8 dtor ah
-am' ne 10 A m xture of 6[1 d| met hyl am no- rret hyI i denek
ohexanone (103 ng, 0 42 mmol),

N- PeretAl’u@ﬁ;yméof é{ meinfiyldnithél aedyiitlene]) 2- ﬁi&ei?yt}ph@awyc%hmndmmms afge ( 157

, 0.4 dt t hyl th
was heddeaman el et E e tdtyal i By ToBenats G dds WPeh ot hy
acetat @, 4@%@1})ana%tﬁﬁmnmmwa 4 %]ﬁ@ﬁ W k0] @GHEPNS IRl WineAat Renat e
solution (10 nL) and wth brine ( . The g@ganlc | ayer was dried 15

over séd huﬁh%@xtq{: éf'a&mlﬁévélb@‘rxbwéﬂ e’i!ilﬁbftqeta#ﬁe@& thes wpashed Prith sabsgted al

mat er | ge !
di chl orgéyue ane nolso%%ﬂquvrﬁﬂg e uen[mt)o &ﬁ/ﬂgog%e t|¥#§a§grrrlg%und
( 341 Sy pv&%@mml\sﬁlfatsmd wap@)atedm&rleqqcm Prtssijel Thewepid B tn20 8l @as fxdmgl e 46

[ 3 vet REQMumn chromatqgraphy op giiga,pel psipg dwhﬂ%%ﬂliﬁh}%ﬁ’%%th%?g% KO IS SAFE 8- pr opy
- 5, 6, givdthd e ot QU inRaz9%) M ISH (n/a)T14D6 1 [AM+EDY']. (Bnﬂ\ﬂl?tm}@ °C.

Example 46
20 {3-Methoxy—4=-(4-methyl—imidazol—l-yl)-phenyl]-[8—(3-methoxy—phenyl)—8—propyl—5,6,7,8-

tetrahydro-quinazolin-2-yl]-amine

- Y

/\N

a) 2-(3-Methoxv-phenyl)-2-propyvl-cyclohexanone

A solution of 2-(3-methoxy-phenyl)-cyclohexanone (2.04 g, 10.0 mmol) m N,N-

25  dimethylformamide (10 mL) was added over 10 min to 2 mixture of sodium hydride (0.29 g,
12.0 mmeol) 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 niL) was added over 10 min at 20-25 °C. The mixture was



A solution of 2-(3-nethoxy-phenyl)-cycl ohexanone (2.04 g, 10 O mol ) in
N, N 25 dirnethylformam de (10 nL) was added over 10 min to a m xture of
sodi um hydride (0.29 g, 12 0 mmol) in N, N-di methyl foimam de (4 i), the
t enper at Wy g .H8led2Kept bel ow 30 C. The reaction rrixtur]_;e:T)ﬁg(,@hg{{Of d at
20-25 Cfor 2 h. A solution of 1-iodo-propane (1.17 ni, 12.0 mm‘s)e

N, N-di net hyl formam de (2 nit) was addesl over 10 mn at 20-25 C. The

m xture was WO 2009/ 087127PCT/ EP2009/ 050036 -59- stirred for 18 h, and
then, ehibangl 12 HomdBsnalortd i fAHedonINEdi Tt LR SEEL e o0y 0.5
and then poured onto 1 ce-wat he m xt'ure was extracte

di chl orodtehameed EFtlte mﬂgam dhe EWIJICW&’S es‘ewq:mﬁddlchlamhwdlam tFhewagamic, and
dried Quer sodi u ﬁefmt§wa ent s e re esr'alve uced fressure

and t he“Fehal NG - ’i‘fi Was purir a yec \§ithit ogr ap W%‘?\rsﬂ rta 5

gel usiundgr h@ﬁnbatlakmwny Itheﬁteﬂﬁmjxfgzbillwaww)ﬁeasy ed;lu:antchﬁomml gvephlylog silick | e

corrpoun 0.74 el |l ow ojl
%“gwg@epf%ﬂﬁilﬁwﬁetéeréﬁw@h%@g hiongjrg the tifle ffawoveéa 6% %)Fén%%%’)( 101

rrg, 041;.3 l(véudweﬂ Ngaedredni: b7 B em+H)'10

but oxy- bi s- (di net hyl am no) - net hane usi hg i n anal ogous manner the procedure

described in exarrpl e 45a) to gl ve crude title corrpound (124 ng) as red oil
whi ch w

Jt etr ah?dﬁddquyaﬂmhylmzyrm-cmbManoﬂaélQlu mg,e) ehmpobn’ehsmtqdrveﬁmed from
0 b AT AT R0 TR hRRED il R oEL DVORRIASIVA) 5B APk e anone

N- 13- mekdngply 45k) (t(ﬂgzmret:ﬂnylk ﬂtlﬂ(ﬁﬁ;ﬁﬁhln&ﬂ/lﬂ)m@mrwd dipwrhich chiap @sedidivetthyainehd 124 ny,
0 33 nmol ). usj ner the procedure described in exanple
45b) . é’ieﬁeMgg@Wﬁ‘?Z*Oggcim Fi?ﬁ ng, 15%. MS ISP (me: 484.5 20

[ (M+H) +] nap 166-168 C. Exanple 47

[ 3- Methoxy 4- (4 rrethylt-lmdaz?Ji 11 yl) -pheny11-[8-(3-trifl uoroneth I-phenyl
=M § 'n_l Akla7) 11 PP

=Methexafnddhms 18+ (Aanethoxv-phenyl)-8-propyl-5.6,7

64 15Di Hr@ thyhd, e]l-2-(3-trifluoronethyl-phenyl)-cycl ohexanone
2-(3-Trrtluor me yI -phenyl ) -cycl ohexanone (106 ng, 0.44 rnnol) was

react eﬂfhwﬂtl&wqramund wtwpmpa}retﬂ)ﬁsﬁ(ﬁj[lﬁéimwmin@ﬁwﬂmiﬂmh@imghdm— anal ogous
manner plt.\enyl) propy uorygloggxsa%(rme ﬁgl 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 (i/e): 484.5

20 [(MHH)']. mp 166-168 °C.

Example 47
[3-Methoxy-4-(4-methyl-imidazol-1-yI)-phenyl] -[8-(3-trifluoromethyl-phenyl)-5,6,7,8-

tetrahydro-quinazolin-2-yl]-amine

- Y

/\N

25 a) 6-[1-Dimethylamino-methylidene]-2-(3-trifluoromethyl-phenvl)-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



WO 2009/ 087127PCT/ EP2009/ 050036 - 60- exanple 45a), to give crude title
conpound (132 ng) as a red oil which was used directly in the next step.
M5 ISP (tn/e): 298.0 [(MtH) 1 b3- Met hox -4- 4-nctazorifluorometh 1- hen |
-5 6 7 8-W@2008{087kR%/dr o- qui nazol i n- 2-yl kam ne The tit| ecomrp@manshowas
prepared from 641-di nmet hyl am no-net hyl i dene] -2-(3-trifl uoromnethyl -
pheny1) - cycl ohexanone (132 g, 0.44 m@l}-) and

N- p- met hoxy- 4- (4- et hyl -i mi dazol - 1-y1)- phenyl|-guanidine dinitrate (163
ng, 0 4dampiokl}a)uteigng drndeditkl cogpusndi@ b2 ne)h a¢ dned piloddcuwss Wed dirdcke dn tha

exanple _45Db). i.ned white solid (62 ng, 29%. M5 ISP (nfe):
480. 1 [S?%%M?)‘%? ( GS- %%é’a[g%hg] Exanpl e 48
18(24Dich|oro phenyl)-5,6,7,8-te
h 2-y1l h 4- (4-net hyl | -1-y1)-ph Il -
' a ydr %):%l: oxv-4p( 4—me){hv|il—3nn1n£ieatzol9)s¥l)-vhe(nvl? F8E( 3¥nh£rggxet%vl—nhe¥yl)) R 7e§]-y am ne

6- 1-51-@5{53 Sule -Bzﬁmf@ hyldiglene] - 2- (2, 4- di chl or o- phenyl ) - cycl ohexanone
2-(2,4-dichloro-p -cycl ohexanone (101 ng, 0.42 mol ) was reacted with

tert.-Bbe sy cqmsc(umi NV@G nsﬁpaml i&@)n trbl-fizneehylpshingrnicthylideich g dbrdrifemerarthythe
d 105
D et Byt iohaRtondls X B PP Blask R P HEHGLURR MM ERIREING | 9> MO

298. 3 pliddythghanidieldinifrée (1534ngi0cH mmol) pbuﬂg yildnamgbus/manner the procedure

8-tetrghydro ol,in-2-yl met h th 1),-phenyl kam
e ThaoHPRET EoBOa Ao e sarL ot in ot (83 me! 2008, A4 6 b |
64 1Hdi m@*pmﬁmsmtshml i dene] - 2- (2 4- di chl or ophenyl) - cycl ohexanone (105
ng, 0.35 trinol) and N 3-nethoxy-4-(4-nethyl-in dazol -1-y1)- 25

phenyl ] -guani dine dinitrate (131 dg@mPl&48 nypl) using i n anal ogous nanner

(15 o Bk bl b 00 dya e >

imidazol-1-yl)-phenyl}-amine
cl

Cl

- Y

/\N

15  a) 6-[1-Dimethylamino-methylidene]-2-(2 4-dichloro-phenvl)-cvelohexanone

2-(2,4-dichloro-phenyl)-cyclohexanone (101 mg, 0.42 numol) was reacted with tert.-butoxy-bis-
(dimethylamino)-methane using in analogous manner the procedure described in example 45a) to
give crude title compound (103 mg) as a red oil which was used direétly in the next step. MS ISP
(m/e): 298.3 [(M+H)'].

20

-5,6.7.8-tetrahydro-

imidazol-1-vI)}-phenvl}-amine

The title compbund 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.



WD 20091087127PCT/ EP2009/ 050036 -61- Exanple 49
(

[ 8- (3, 4-Di ehl oro-phenyl )-5,6, 7, 8-tetrahydro-qui nazol i n-2-y1143- net hoxy- 4- (
4- et hyl i mi dazol - 1-y1) - phenyTham ne Cl 5 a 6 1-Dineth |am no-neth
| i dene3 4wdizedalegmier hen | -c cl ohexano e 12a PCT/EP2009/050036

2- (3, 4-Di chl oro-phenyl ) -cycl ohexanone (101 ng,
tert.

0.42 moD was reacted with
- but oxy- bi s(di rnet hyl am no) - net k@lke usi ng i n anal ogous nmanner the

procedure described in exanple 45a) to give crude title conpound (119 ng)
as a red oil which mas used directEsamgple4pe next step. NB | SP (nie)

e hbr?’?'t?&gh%ﬂﬁﬂgﬂﬂ%ﬁg%? 3r@lp'lai* asy-pesfpmetiy OO
641 di ﬁﬁidﬁbﬁﬂkmaﬁlgxbﬁ,@ne] 2- (3, 4-di chl or opheny1) - cycl ohexanone (

ng, 0 40 nmol ) and
phenyl ] -guani dine dinitrate (148 ng, 0 40
t he procedure described in exanple 45b).

(92 ng, 48%. MS ISP (mle): 480.0 [(MH) +

met hoxy- 4- (4- nethyl-lnldazol 1-y1)- 15

(%d as an of f-white sol

167-169 C. -

Exanpl e 50 18- (4-Chl or o-phenyl)-5,6, 7q8 t et rjahydr o- qui nazol i n-2-y11-

[ 3- met hoxy- 4- (4- net hyl -i m dazet
WD 2009/ 087127PCT/ EP2009/ 05003?1
o

5

10

15

20

Fam ne C a 6- 1-Dinet

o

a) 6-[1-Dimethylamino-methylidene]-2-(3.4-dichlore-phenyl)-cvelohexanone (UU122a)

2-(3,4-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 (119 mg) as a red o1l which was used directly in the next step. MS ISP
(m/e): 298.0 [(M+H)7].

imidazol-1-vD)-phenvil-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)-
phenyl]-guanidine dinitrate (148 mg, 0.40 mmol) using in analo gous manner the procedure
described in example 45b). Obtained as an off~white solid (92 mg, 48%}). MS ISP (mw/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-

1-yD-phenylj-amine
Cl

- Y

/\N

a) 6-[1-Dimethylamino-methylidene]-2-(4-chloro-phenyl-cyclohexanone (U15a)

298.0

119

l),using in anal ogous nanner

id

ha



-62- 2-(4-Chl oro-phenyl)-cycl ohexanone (104 ng, 0.5 rnnol) was reacted
with tert.-butoxy-bis(di nethyl am no)-net hane using i n anal ogous manner the
procedure described in exanple 45a) to give crude title conpound (134 ng)
as a red wolgoems'gm was used directly in the next steppchrpboabodogde): 264.0
[(MtH)1]. 5 b)18- 4-Cdoro hen 1 -5 6 7 8-tetrah dm uinan-2- 1 - 3-n8&box
-4- 4-nmeth 1-imdazoll- 1 It t 1 -am.ge The title conpound was prepared

f rom 641- di met hyl ani no- et hyl i dene] - 2- (4- chl or o- pheny1) - cycl ohexanone
(134 o, (40cHEropRehy)- @ﬁ%ﬂé&é&ﬁ@mﬁﬁ{g 4: iﬁnﬁﬁ%ke&b@ﬂ%ﬁcféﬁ Yol -vahenyl 1 - 10
guanldlne dinitrate ny, mol ) using in anal ogous manner the

pr oc ed UfiEcthiaerindare weemgpn enam@)ls mepea thvavocedurgesstibediin examplo 45 ) 10 69
i 31 v 1c1}{§1e tiele chib&nd (1P mp) b Maibi fonidRw 8 16 ditecfty in the next step. MS ISP

[8 (4 Eae)r 2648nédyE) 15, 6, 7, 8- t et rahydr o- qui nazol i n- 2- yII-P—nethoxy 4-(4-me
thyl-imdazol 15 1-y1)- phenyl] amne a) 6-
1- Di'net hyl am no- et hyl i denel - 2- (4-f | uoro- phenyfl-cyclohexanone (1111 a)

2- ( 4- Fiby (8-0r-Oliieryhhen¢ly-6 60N 8 XARBE 0 {gh ez -2-P]-FBmidfidk y-4WAmdtBAGH -0 t h
tert.-ﬁutoxg-bis(dinethylanino)-nethane usi ng i n anal ogous manner the
proced in exanple 45a) to 20 give crude title conpound (143
My)  as The (el cathpoudld '»\EE'E&@%:& $0th 61[1r @lﬁ{e{hémnna Hﬁt@g&éneféf{@.chﬂ{% ﬂﬂ%ﬁy ne):

| u

248.1 [ (M+H) 1. or o- 8-tetrah dm -2- - t hox
- 4 4- FEtlehexanage (6136210% $-501mmo Hatml Ps| 32metitrey-4-(4- methcfbmd@m&lwé)splpnﬁbar ed

6 r xanone

(14 BT B0 RD. Y D o bt e RS oo RO
guam diexeanydé ASt)r @btem(sd%amqf wmt5301td1(69 meudl %y M IShalogods el ]. tipe
procedg @2%§§$rlbed in exanple 45b). (btained as an off-white solid (71.
ng, 31/é SP (me): 430.5 KMtH)-1]. np 191-193 C. WO
2009/ 087127PCT/ EP2009/ 050036 - 63- Hx4 81 52
{8 (4- Chl or o- pheny 33 met hoxy- 4- (4- met hyl -i m dazol - henyl am nol -
6,7, 8@ Ellwlémyh%’ )cﬁ:ﬁ &wrrahmomm%@pénm-ﬁ m@ﬂw-4-(4-met yhimidazol-

15 1-yD-phenyl]-amine

- Y

/\N

a) 6-[1-Dimethylamino-methylidene]-2-(4-fluoro-phenyl)-cyclo hexanone (U11a)
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 gtve 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-phenyl)-5.6,7.8-tetrahydro-quinazolin-2-vl]-[3-methoxy-4-(4-methvl-imidazol-1-

yl)-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 mmel) 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.



5 a) [1-(4-Chl orophenyl)-2-oxo-cycl ohexyl]-acetonitrile A solution of

2- (4-chl or ophenyl) - cycl ohexanone (100 g, 0.48 nol) in

N, N-di met hyl fornmam de (0.5 L) was added slowy to a m xture of sodi um
hydri de (W@a@egs718y. 78 nol) in N, Ndi net hyl f or mam de ( O0petler0008036
tenperature being kept below 40 C. The reaction m xture was 10 stirred at
20-25 C for 1.5 h when a precipitate-68as forned. The m xture was dil uted
wi th N, Ndi met hyl formam de (0.2 L), and thereafter, a solution of

chl oroacetonittile (43.0 g, 0.57 qg&hllasilhrdlnethylfornanlde (01L) was
slowy added wth cooling over 0.5 h, the tenperature bei ng kept bel ow 25

C. The t#hidCilexophend)-g-13-mppthoxy-4 i-methyhimidazel-1-B-phawylapBw§197.9ms sl ow y
added. i 0.5 h and then poured onto ice-water.
hAxtureaﬁgg eﬁbyggt 3 gﬂxf%ﬁﬂﬁi | or omet hane. The organic | ayer was
separated, washed with water, and dried over sodium sulfate. Solvents were
renoved under reduced pressure and the renﬁining oil was purified by

col um chr omat ogr aphy on silica gel using ptane/diethyl ether (4:1, v/v)
as eluent to give the title conpound (40 7 34 %9 as a white solid (from

U
di et hyl et her/hexane). np. 86- 87O lE-ChIoro- shen 1 -3 1-dirneth
| am no- net hyl i denel- 2- oxo- cyclo
X

itrile
[1-(4-Ch|orophenyl)-2-oxo-cyc| y ] acetonltrlle (101 ng, 0.43 nmol) was
reagted with tert.- butoxy-bis; dlnethylanlno) nmet hane usi ng in anal ogous
manner the procedure described in exanple 45a) to give crude title
conpouablig#Adlergphenyl) Z-axedyslobexpii-adstoptisleused directly in the 25 next

st ep.

i e £y ilton 87 -2 e Eabambic g B e ol NS e

[ 1-(4- é(hﬁ 0) vapiilay dpwBAe -adnimerhyf sdivnobydeilh 13 Edg,rﬂe% 130l) in N,N-

N3 e PGP AE BT Tt sfnbdite Dol Fosd BuP U v e FeasB R BB % - oa-

y1)10pheuh%édk@ aet gCrﬁe 135 hlvttﬂegh;@re(ciﬁtﬂteﬁ@s fOrna®a. Trﬁmhi)xuus wag dilitedith ]?ml\i;
manner t he e escripe I N ex ta n o I1te
solid @iy ﬁ% am%?ﬂ% - thergaftes, & sg) 01501133 f‘FﬂQ?tf ?£<§j?5§ga@é7eo)slsxanpre
53

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 usingr heptane/diethyl ether (4:1, v/v) as eluent
to give the title compound (40.8 g, 34 %) as a white solid (from dicthyl ether/hexane). mp. 86-87
°C.

20

b) [ 1-(4-Chloro-phenvyl)-3-f 1 -dimethylamino-methvlidene]-2-oxo-cvelohexyl]-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

exarrlple 45a) to give crude title compound (149 mg) as a red o1l W"hiCh was used directly in the
25 next step.

tetrahydro-guinazoln-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-



2[ 3- Met hoxy-4- (4-met hyl -i m cl azol - 1-y1) - phenyl am nol - 6- net hyl - 8- phenyl -5, 6
, 7,8- tetrahydro-pyritlol4, 3-dl pylimdin-4-ol A mxture of :

1- net hyl - 4- oxo- 5- phenyl - pi peri di ne- 3-carboxylic acid ethyl ester

hydr ochl o¥9 @w4%13789 ny, 0 3 mml) PCT/EP2009/050036

N[ 3- met-hoxy- 4- (4- met hyl -i m dazol - g phenyl kguanidine dinitrate (111 ng,
0.33 mmoD, and triethylamne (0. 21 nto4-1.5 nmml ) in ethanol (2 nL) was
heated at 78C for 18 h. The m xture was cooI ed, diluted with ethyl acetate
(40 nLyD-rheeyl-gesmidmesheitiaigi(it @s;w?aml)aqu@omnmp&ma@mlﬂmme@dml ution

(10 nL |um
sul fat)((ai %ng evagfg?%? ggb) gta%?%%gggqﬁ%?%@rgﬂﬁﬁé 9{% @%i??ﬁ

15 pur @) D ynpcIdGLIss iCc hr omat ography on silica gel u5| ng et hyl

acet at e/ 0- 30% et hanol as eluent to give the title conpound (43 ng, 32% as
a brown solid (fromethyl acetate/cyclohexane). M5 ISP (nmle): 443.5

[ (Mis1-1) 1. nip 152- 155 C. Exarrplemniiﬁegshyl

2- 1[ 3- et hox é.* I -imdazol - am nal -tetrahydroqu
Rk U o PeA AT R s &7 WA T TS B TS P

cl ohex mﬁ,ﬁ ycl ohexanecar boxyl ate (38 ng, 0.22 mol)
was regégt p@%ﬁ?{g?tﬁgg ogqlgims)?lc% (di met hyl am no) - net hane using in

anal ogous manner the procedure described i
2009/ 087127PCT/ EP2009/ 050036 -65- give crudg
yel low oi I which was used directly in fhe next step. M5 ISP (nme): 226.1

[(MtHt]. b Ethyl 2- 3-iaiethox -2 4amino -5 6 7 8-tetrah dm
ui nazol i ne- 5 8-carboxyl ate Mo
.\(/\N
Nﬂj OH

A mixture of 1-methyl-4-oxo-5-phenyl-piperidine-3-carboxylic acid ethy! 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 triethylamine (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-yI)-phenylamino}-5,6,7,8-tetrahydro-

quinazoline-8-carboxylate

a) Ethyl 3-[1-dimethyvlamino-methvlidene]-2-oxo-cvclohexanecarboxylate

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



The title conmpound was prepared from et hyl

311-di met hyl am no- net hyl i dene] - 2- oxo- cycl ohexanecar boxyl ate (49 ng, 0 22
nmol ) and N[ 3- met hoxy- 4- (4- et hyl -i m dazol - 1-y1) - phenyl]-guani di ne
dinitrat Aq270. 15 Mol ) using in anal ogous ”a””e'i:cfr}i:gz(%/@ﬁ)%me
descri be |n exarrpl e 45b). Obtained as a pale-yellow solid (8 ng, 10%. M
ISP (me): 408.4 10 [(M+1-1)1]. np 16&.164 C. Exanple 55 Met hyl

6, 6- et hyl endi oxy- 243- et hoxy- 4- (4- et hyl -i m dazol - 1-yl i - phenyl am nol -5, 6, 7

, 8 tet - Fbﬁgf h

i dene R@%%{dgh nggtﬁ&lxﬁd?? %ggésr eca %g’a&}ﬁvg%lr% ony{}@wa%cl\t/@ %ﬁeqie!%{ sieb. L

8- 0x0- LyPHmfen%26. $pM-OEA].5] decane- 7- car boxylate (64 ny, 0 3 mml) was
reacted with tert.-butoxy-bis-(dinethylam no)-nethane using in anal ogous
manner the procedure described in exanple 45a) to give crude title

c onNpouBHEHLS2 (T ineth®x A 44 @ancdiy]-imitiaedl- Wal3-plisethniing 1e5; 6.7 B -tktiahvii® -qeudzoBieep. M5
ISP (ne): 270.3 [(IVH—|)+]. 20 b Meth 16 6-eth | endi ox -2-

3- et h&ebeEylaszo0l -1- 1 - hen "amino -5 6 7 8

tetfahl‘ﬁéﬁﬂ&éﬂﬂi}ﬁ%ﬁh%@ Rp &e&ﬁeﬁy 18- 1Bﬁeﬂ;y&hﬁloq9&aﬁm&ﬂe]w§x@r epared from
met hyl 9[ 1-di rnet hyl am no met h % ene[] - 0X0-1, 4- dioxa-spiro

[4.5]d xqnegaberastate (49 a2 02 9|ané§¥b3rnletsgxmﬁ(4-ele@y}rmld§z0éﬂwl)

1\ 143 I trat
(83 Bﬁ%‘@?“aﬁa %ﬂéﬁaﬁ[gﬁslr?{%na ogouguSﬂlﬁﬁ%%nt eﬁ%#%gmeg}r%%g%% |n ioeglal ﬁ
exarrpl desd5bod m@ﬂmplaéﬂb)a@baupélaea yakiyeliow edid 88y 16%). MI WP (tvB): U8R4(m e) :

45;llfgp g@ﬂé&)nmph@rﬁ%4%éo 182 C. WD 2009/ 087127PCT/ EP2009/ 050036 - 66-

[ 3- Fl uoro-4- (4- rrethyl-lmdazol 1- w;)anﬁhesgl] ( 8- net hyl - 8- phenyl 5,6,7,8-te
trahydroqumazolln -yl).-am ne Ny e title c dvvas redfrom
541 o1 MR ot PHaten oK 2 SRR R e f ettt S PO GRER IR L7 g, 0
48 MD}krq gr&hﬂmﬁh&ﬁfe@éﬂrﬁ geyiRehy! - i m dazol - 1-y1)- phenyl kguanl di ne
dinitrate ? 6 mol )" using in anal ogous manner the procedure
described in exarrpl e 48b) otained as a p IIow solid (44 ny, 30%.

ME ISP (mle): 4144[(MH—|)+]O 151,15§C

15  a) Methvi 9-]1-dimethylamino-methylidene]-8-0x0-1,4-dioxa-spiro[4.5]decane-7-carboxylate

Methyl 8-0x0-1,4-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
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) Methvl 6,6-cthylendioxy-2-[3-methoxy-4-( 4-methv1—inﬁdazo I-1-yD-phenylamine]-5.6.7.8
tetrahydro-quinazoline-8-carboxvlate

The title compound was prepared from methyl 5-[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-methy1-inﬁdazol—] -yl)-phenyl]-guanidine dinitrate (83 mg, 0.22 mmol} using in analogous
manner the procedure described in example 45b). Obtamed as a pale-yellow solid (37 mg, 27%).
MS ISP (m/e): 452.1 [(M+H)"]. mp 180-182 °C. -



10Exanpl e 57

[ 3- Fl uoro-4- (4-nmet hyl -i m-dazol -1-y1) - phenyl11-[ 8- (3-trifl uoronet hyl - phenyl)
-5,6,7,8- tetrahydro-quinazolin-2-yl]l-amne The title conmpound was

pr epar ed i asmasage 641- di met hyl am no- net hyl i dene] - 2- pé1TERR09/050036
trifluoronethyl -phenyl)-cycl ohexanone (172 ng, 0 5 mvD and

N43-fl uoro-4-(4-nmethylirnidazol - 1-yl)sgphenyl kguani di ne dinitrate (134 ng,
0 37 mmol ) using in anal ogous manner the procedure described in exanple
45b) . Obtained as a pal e-yel |l ow sqj;gagqﬁ&g@ ng, 61%9. M5 ISP (ink): 468.3

[ (WAL 207-209 C. npl e 58 20 Met

43 e bEir A e RO Dhey i smethyh Bpher-576 B-FANIRESH. pyr anol
4, 3- dl arboxylate WD 2009/ 087127PCT/ EP2009/ 050036 -67- a
Met h 1§Hﬁﬁ&@hlggﬁ I@%?no met hdro- an-3-carbox | ate Met hyl

4- oxo-t et rahydro- pyran- 3-carboxyl ate (74 d‘i.

tert.-but oxybi s-(di net hyl am no) - net hane usig
procedure described in exanple 4pa) tqygQiwelicrude title conpound (101 ny)
as a red oi|l which was used direcag;;fﬁﬁfﬁgla-xt step. 5 M5 1SP (nme):
214.4 [(Mr11)+1. b Methyl 2- $4EN - nv no -7 8-dih dro-5H ano 4 3-

47 mmol) was reacted with
i n anal ogous nmanner the

dl pyri nai di ne- 8- car boxyl at e title conpound was prepared from crude
met hyl 511-di net hyl am no- et hyFi dene] - 4- oxo-

L R o L O A e (a1
ng, O. 3ﬁmﬁu§rb1)>hmhm@ (il n7 apald é@ml}mﬂr}éﬁ-ﬂhﬂopﬂr @Iemethylennkhsckl HBd in
XA ot spaiind dhad 219D R 0N hmo § Weily in dnalogBis thadner 8 proceadrt " ©)
described in example 48b). Obtained as a pale-yellow solid (44 mg, 30%). MS ISP (w/e): 414.4
[(M+H)']. mp 157-158 °C.
10 Example 57
[3-Fluoro-4-(4-methyl-imidazol-1-yl)-phenyl}-[8-(3-trifluoromethyl-phenyl)-5,6,7,8-

tetrahydro-quinazolin-2-yl]-amine

F N._-N
o
N;;‘l N._.=

The title compound was prepared from crude 6-[ 1-dimethylamino-methylidene]-2-(3-

15  triftuoromethyl-phenyl)-cyclobexanone (172 mg, 0.5 mmol) and N-[3-fluoro-4-(4-methyl-
imidazol-1-y1)-phenyl]-guanidine divitrate (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-

OO
O N._-N
’I:IU%O

=

Y/ .

N};T

d]pyrimidine-8-carboxylate



Exanmpl e 59 15 Et hyl
243-fluoro-4-(4-met hyl -i m dazol -1-y1) - phenyl am nol -5, 6, 7, 8-t et r ahydr o- qui n
azol i ne8-carboxylate The title conpound was prepared from crude et hyl

3-[ 1- di mavongdoamsmmzy- met hyl i dene] - 2- oxocycl ohexanecar borgrarmog/iéaseny, 0.5
mmol ) and N 3-fl uoro-4-(4-nethyl-imdazol-1-y1l)- 20 phenyl]-guani di ne
dinitrate (134 ng, 0.37 nml) using +6¥-anal ogous manner the procedure
described in exanple 45b) Cbtalned as an off-white solid (27 ng, 18%. MS
| SP ( maeMeth3 chi idl? gifoleyr&03-carboxylate

3-Fl -met hyl -i m dazo |

Lo Lo Mt alas éﬁmh?’d@' - C%fé?’ﬂiﬁé éﬁc}%% A7 ol e st it e bty

2009/ 08% Y ditkerh/ 1 RO PR o 18 8nalblo hlﬂnfféirehet irbéFuRUFRe BB iE&smpleepar ed
fron1crugg 641-di met h Ianlnogaetﬁiﬁ%&gne] 2- (ibfluorgghenyl) cynfohgxanone

(123 nf>2)de stye srudadily C%IEP‘NdIﬁ (emiigey-rad Qlhwhieh s upodi drgs'el infhaaext step.
phe@V'hﬁQ%@Qhﬁ?%ﬁ4ﬂ h%f te (134 ng, 0.37 mml) using in anal ogous manner
descri

t he procedure in exanpl e 45b). btained as a pale-red solid
(128 nmyg, 83%. M5 ISP (rile): 418.3 [(M:tH)]. np 201- 203 C.

Exanpl .

[8-(3,

fIuorodhwﬁﬁmhme&hmbamﬁﬁdazol 1-y1)- phenyll-anlne 10 a 2- 3

5-Bi s 0 th I|d ne -c cl exanon di . ) )

> (- 5Tk 6l oty B RpeR ROy "FBBﬁé%a%%ﬁ&ylew-mﬁhgh%ﬁslr#%s
rea@t ebnivhjdio-pSiiah-3-cabidk Qe Usng( 0145%1:1%4} a1 X003 -mirB{oRaa e(4u~§¢t1§g -ilnitadé¥al-0gous
manner the procedure described In exanple 45a) to give crude title

co rrpouﬁa-PélqrafA] grMdie dinifraty (b4 mg#)- %%H%Q u§EE dt %na%%etl% gagrer the@roesdyey t
step. NRHRR ih Wedrdle 4%%&ah&%&é‘ﬁaie%euow oil (8 mg, 7%). MS ISP (m/e): 396.4

[(MHID) ],

Example 59
15 Ethyl 2-[3-fluoro-4-(4-methyl-imidazol-1-yl)-phenylamino]-5,6,7,8-tetrahydro-quinazoline-

Oy 0~
F N._N
D’UE
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 mmeol) using in analogous manner the procedure
described in example 45b). Obtained as an off-white solid (27 mg, 18%). MS ISP (n/e): 396.4
[(M+E)"]. mp 142-145 °C.

Example 60
[3-Fluoro-4-(4-methyl-imidazol-1-yI)-phenyl]-[8-(4-flnoro-phenyl)-5,6,7,8-tetrahydro-

25 quinazolin-2-yl}-amine



b 8 3 5-Bis-trifluoroneth 1- lieletrah dm uinazolin-2- - 3-fluoro-4- 4-
met h-am ne The title conpound was prepared from crude
2-(3,5-bis-trifluoronethyl-phenyl)-641- 20

di et hy| awDrzovewetibry| | denekcycl ohexanone (184 ng, 0 5 mowlEP2@H050036

N- P- met hoxy-47(4- nethyl -im dazol -1-y1) Thenyl kg-uanidine dinitrate (134
ng, O 37 mmol) using in anal ogous manrffer the procedure described in
exanpl e 45b). Obtained as a pale-yellow solid (132 ng, 66%. M ISP
(nile): 536.0 [(MrH)+]. np 200-202 C. WO 2G091087127PCT/ EP2009/ 050036

- 69- : Exanpl e§
[ 9-(2,5-Dichl oro-phenyl)-6,7,8,9-tetrahydr 8- 5 1-cycl ohept apyri m di n-2-yl | -
p- met hoxy-4- (4- nethyl -i m dazol -{L-yl) -phepylll -anmine 5 a2- 2

5-DiciL_, thipy_t)-heill-c cioi LGN yl I'it hium hexane sol ution
(12.5 rril, 20 nrnol) was addg\%ﬁ 5 & ~ 15 min to a solution of

2-brono-1, 4-di chl or o- benzene ( 2 g, 20 mol) in diethyl ether (50 n).
After stirring for 5 mn, 8-oxa-bicyclo[5.1.0]octane (2.25 g, 20 nmol) was
added, ~and..subsequent | boron triflupride.etherate 51 0 muol ) was
Rdded” JPBIHF IRETLS et drenndh BppL e RS R P R e P i

cont i npaehylosycdhbrafodt (123 Melea. DFeminglyRed Bt [Brfetiiks-4-(emethil-BHida R 1B0 C and
sat ur at Ed queous %%mn%klm chl gride solution was added. After being

sti rr e®PFBrl-grapidpe digdigaip{ Lt pe Ouysoepd ysiag mgnelosorst Binnerihs PRISGEHF c | ayer
was 5 eRaicab&tin MashedsH DBtatRHGE a pAYediolifd1BvaE, 3061 MR 18HIkhRY &4 1830l vent s
were renmoved under” reduced pressure and the renaining oil was purified by
col urm [ rBhhmadpi¥3 °on silica gel using heptane/ 0-20% ethyl acetate as
eluent to 15 give the title corrpo%nfg:ie g, 68% as a pale-yellow oil.
Ms El (rn/e): 258.1 [(W. i2) 2-(2.5-Dchae tanone To a sol ution of

2- ( 2, 5{8H I HHBis-trifploeomtthyE phémylieh 6,3 8ctletrb By drogyeizaz8 Bn-2nyd]-)3-flaoro-4-(4-

di chl or onet.han 4 added Dess-Martin perjodane (1.22 g, 2.78
mol ) FHALYRIY l'&é&‘é’?ﬁ'@ﬂ“’é‘i 20 20 Cfor 1 h. A nixture of 10% aq

sodi um bi carbonate solution (10 nli) anigl FO0% & godiumthio sulfate
solution (10 nL) was added, and stirring eOntinued for 5 mn. The
organi c | ayer was separated and dried dve odifum sul fate. Solvents were
removed under reduced pressure and the rengrning oil was purified by

col unmm chr omat ography on silicla_geal MNsimng _Hept ane/ 0- 20% et hyl acetate as
eluent to give the title corrpo & 2. 100% as a pale-yellow oil.
M5 | SP 7N

N}%
10

a) 2+ 3,5-Bis—triﬂuoromethvl—phenvl)-G—[1—dimethvlamino-methviidenel—cvclohexanone

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 sicp. MS ISP (m/e): 366.1 [(M-+H)']. |

) [8-(3,5-Bis-trifluoromethyl-phenvl)-5,6.7.8-tetrahvdro-guinazolin-2-vl]-[ 3-fluoro-4-(4-

methyl-imidazol-1-vl}-phenyl}-amine
The title compound was prepared from crude 2-(3,5-bis-_tﬁﬂuoromethyl—phenyl)-6-[1«

20  dimethylamino-methylidene]-cyclohexanone (184 mg, 0.5 mmol) and N-[3-methoxy-4-(4-
methyl—imidazoi—I;yl)—phenyl]—gua.nidinc 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.



25 (me): 257.1 [(MtH)]. 61242,5-Di dene -c clohe thn
2-(2,5-Di chl oro-phenyl)-cycl ohept anone (157 ngy, 0.61 unnol) was reacted
with tert.-butoxy-bis(dinmethylam no)-nethane using in anal ogous manner the
pr ocedur in exanple 45a) to WD 2009108712 50036
-70- qi vévgrguggyt???l e conmpound (197 ng) as a red sol |§ Eﬁg%abg!‘ﬁse
directly in the next step. M5 ISP (rogg): 312.0 [(M+11)- 1.
4)1942,5-picifioro- lien -6 7 8 9-tetral .mdth-2-1-3ax,-4- 5 neth titnid.
1 -amne The title conpound was pfﬁgﬂrﬁqg chromcrude et hyI
2-(2,5-dichl oro-phenyl)-741-di neth nomet hyl i denekcycl ohept anone (197
ngy, cal®(B3-Diddelo)plens)-6,7,8 9-tetrahydro~SH-cycloheptapynmldlmz—yl] [3-methoxy-4-(4-
N-[3 met Y- 444- i mdazol - 1-y1)-phenyl]-guanidine rlinitrate (169
my, 0 H¥t dﬁgﬁép%ﬁ' g?%‘b‘hs manner the procedure described in
exanpl e 45b). Obtained as a pal e-yel I(9f id (163 ng, 73%. M5 ISP 10
(me): 494.0 [(MH—|)+] acp 218-220 C "EX% e 63 Et hyl
2- 13- net hoxy- 4- (4- net hyl -i m dazol - 1-y1) - p m nol - 6, 7- di hydr o-511-
cyel opent apyri m di ne-7- carboxyl gte. 1R an yl 13-Fl -dinmefillffini2-oxo-c
ci o entanecafbox |ate Ethyl 2- oxm‘?l open carboxylicate (48 mg, 0.3
nmol ) was reacted with tert. butg I s("thATet-Hyl am no) - met hane using in
anal ogous nmanner the proceduf"fffzﬂescri bed in exanple 45a) to give crude
title conpound (70 ng) as a pale-yellow oil which was used directly in the
next step. M5 ISP (me): 212 1 [(MtH)+]. 20 b Ethyl 2-13-nethox -4- 4-neth
1-i i c2bdAL2AS-Dichlorhehenvinguslphemtandinch- o- 5SHeycl op_g_p_ na

L PGS L RO LS an s
il -2nteb moxiyd-dic idroarisdnia H 20 hwdol it Mie ﬂnhe aé

mlzratte 3 o, e g/::]e-( Cgnal yib)t tﬁ.ﬁﬁer t‘fﬁf”ﬂ}b)gceglt i ne

descr | BUGRE riiohatirbyeio e TRl G pARELMruRch g feSiEhoy v

:E)?P ( lnf)@%)zl tfitbride bthbMadk-(2 )51 mI20 ko1 s edded dropwise over 0.5 h to the reaction
arrp e

[ 3- Wt AEKYe4SEingBRRItRdRE B-maty 13 “prdkjaeerguesiasgigyaisahto23 0 oxadi azo
|- 5- y 1iiPoafurdte 8 aquiBud SEhAYE cRofHE BAGR Waraiddd 281 B&ing 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-phenvl)-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 sodum

thiosulfate solution (10 mL) was added, and stioring 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%

ethyl 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)'].

henyl-7-]1-dimethvlamino-methylidene]-cvcloheptanone

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 452) to



WO 2009/ 087127PCTI EP2009/ 050036 -71- a) 5-(1,4-Di oxa-spiro
1-4.51dec-6-y1l)-3-nethylF1, 2, 41oxadi azo |l e A m xture of

1, 4-di oxa-spiro[ 4. 5] decane- 6- carboxylic acid (322 g, 20 mmuol ),

N, Ndi cyclvfesoppsmazi bodlinmd (2 06 g, 22 mmol) and 1- hpdrargeobesesst ri azol e
.03 g, 22 mol) in 5 tetrahydrofuran (40 nL) was stirred at 0OC for 3.5
N- Hydr oxy- acet ami di ne (1.48 g, 20-ffwl) was added to the mi xture and
stlrrlng was continued at 20 C for 18 h. The reaction m xture was cool ed
to 0 Cgardridesib gbinpourdt( €47 mE) ascesred evlsheiciwad wded dacdtlyrin thEmexf st¢pt Mt e was
evapor ressure. Toluene (250 inL) was added to the
remgl n?’% g%ﬁfgz%g[@ﬂ%?x?ure was heat ed at(refl ux 120r 5 h, water being
renoved using a Dean-Stark trap. The solution was cool ed, 10 solvents were

j/-\

evapor reduce r and t he residuya erjal w fied
b; (F:)ol gim-&ﬁgmglom.n exwﬂ fE’E.g ity dl:o.JH-:c eheal i l' : Agthe; %:at Ihy|
acetgat gleggdeﬁﬂdg,{m_lt‘q) gﬁe\@ulaﬁﬁngltle corrpound (2.70 g 60% Cbt ai ned as

el[Tow oil. N5 (me): 225.1 15 b)
2 (3 Nﬁﬁlﬁwlqgo@w}léwaap@@wd Qﬂyllqmwéh)dHe(%érrbﬁéom—nhﬁ%ﬂh?élﬁmethylammm

ﬁ’m()ll) 4“’%@?% n% rgﬁL?A?gq?f?&Qa gﬁn‘ﬁ%&d rﬁor I C @ I?%’tégrrﬁ)? \9/1\/;183 °

stirr eaindaz&ﬁ(l 3@ plmnyll—:gumidﬂih dintrate (68 m|m §. %wh@idusmglmamlngmmenhmmtthe et hyl

acet at e, rgani.c | ayer ccessivel she od| um
bi car boiRetaTe e Ry DL OPREST 3 B ot B Rt i PUOEMEISRCS

evamor &inedt 49ndgMraylaes2 8-exEWr.e. The remaining solid was recrystal I [ zed
fromheptane to give the title conmpound (0.11 g, 20% as an off-white
solid. MS ISP (mle): 181.1 [(MtH) amile 6374 76 C. cL211-Dineth-6- 3-meth
|- 11- gth -1fi - -1-yl)-p - -SH-

2- (3- Met h}él 4[% Zétgloxa |azolI5)5ﬁ I&aa)mlcyglnohhee)?glﬁg!rl}%o] 697 dlhydm SIéI nmol ) was

r eact ewdﬁnentmmmdm@tﬁ-momlgte(m met hyl ami no) - nmet hane usi ng i n anal ogous
manner the procedure described in exanple #5a) to give crude title
conpound (123 ng) as a red oil which was u directly in the next step.
MS ISP (me): 236.1 [(MH)+] Oy ﬁgrfU 7PCT/ EP2009/ 050036 - 72-
3-Methox -4- 4-nmeth 1-i m'den/\l P 3N _neth 1- 1 2 4 oxadiazol-5- 1
-5 6 7 8azo- tetrahvdro-quim@’ | i h-2-yl

15 a) Ethyl 3-[1-dimethylamino-methylidene]-2-0xo-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-methyi-imidazo!-1-yl)-phenylamino]-6, 7-dihydro-5H-

cyclopentapyrimidine-7-carboxvlate

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—methy1—imidazo -1-yh)-

25 phenyl}-guanidine dinitrate (83 mg, (.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-yI}-phenyl]-[8-(3-methyl-[1,2,4] oxadiazol-5-yI)-5,6,7,8-
30 "tétrahydro-quinazolin-Z-yl]—amine



The title conmpound was prepared from crude

2-[ 1-di nmet hyl am no- net hyl i dene] - 6- (3-net hyl [ 1, 2, 4] oxadi azol - 5-y1)-cycl ohex
anone (123 ng, 0.5 mml) and N P-net hoxy-4-(4-methyl- 5

I m dazol g Yobba@henyl kguanidine dinitrate (185 ng, 0 SchiBhdooSosg 1 N

anal ogous manner the procedure described in exanple 45b). Obtalned as a
pal e-yellow solid (96 ng, 62% . M5 ISP.(me): 418.3 [(MH/1. np 212-214 C
Exanpl e 65 Met hyl

2- 13- Met hoxy- 4- (4-net hyl-i m dazol - 1-y1) - phenyl am nol-6, 7, 8, 9-t et r ahydr o- 5H
10 cycl ohept apyri m di ne-9-carboxyl ate a) N 13- Fl -di met hcl ohe t ecarbo

| at ane Met hyl 2-oxo-cycl ohept anecar boxyl at et nmg, 0.30 nmol) was reacted
W th tert.-butoxy-bis(dinethyla@ no -m@th@ne usi ng i n anal ogous manner the
procedure described in exanple 4 'ﬁﬁ crude title conpound (85
ng) as a yellow oil which was the next step. M5 ISP
(me): 226.3 [(MH)+]. b) MHth 2- 3- N@thox -4-lamno -6 7 8 9-t ah
dro-5Hetr- c trmyrinidine-9-c$7€oxylate 20 The title conmpound was prepared
from crude nethyl

341- di geiHid-dIR 01s e 2 lohslwzaizecar boxyl ate (85 ng, 0.38
ol ) nd N'P- F?Ehdgox% 4p1rcg r AR car?box Qo O(%%&{ghf@l%%{l) N%am di ne

d|n|tra Using 1T n anadl ogous nner t’he’procedure

descE| H)E(jiclblibx@l(—aaﬂ‘bd)cﬁmﬁE i0.06 Qaanmel) Al Iahﬁad»qhbeahdtﬁmdn B.03%, Py MR in VS
ISP (nn/e

2- (4- bt i %ﬂ@eff a%aﬁtlﬁﬁ%i] 5 Bydropstetimdne (h¥hec0amaob: - 2-y
| am nojaPh&RAko tHGhiZRAOHAGidZEREE BRZARA A02OAS for 1€ B: THQeMtion mixture was

cooled to 0 °C and nsoluble material was removed by filtration. The filtrate was evaporated

under reduced pressure. Toluene (250 mL) was added to the remaming oil and the mixtore was
heated at reflux for 5 h, water being removed using a Dean-Stark trap. The solution was cooled,

10 solvents were evaporated under reduced pressure, and the residual material was purified by
column chromatography on silica gel (100 g) using heptane/20-80% ethyl acetate as chient to
give the title compound (2.70 g, 60 %). Obtained as light-yellow oil. MS ISP (m/e): 225.1

[(M+H)"].

15 b) 2-(3-Methyl-[1.2.4joxadiazol-5-yl)-cyclohexanone
A mixture of 5-(1,4-dioxa-spiro[4.5]dec-6-y1)-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/e): 181.1 [(M+H)"]. mp 74-
76 °C.

1.2 4loxadiazol-53-vl)-cvclohexanone

¢) 2-[1-Dimethylamino-methylideng]-6-

25  2-(3-Methyl-[1,2,4]oxadiazol-5-yl)-cyclohexanone . (90 mg, 0.5 mmol) was reacted with tert.-
butox-y—bis—(dhnethylainino)—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) .



To a suspensi on of
[ 3- net hoxy- 4- ( 4- nethyl-lnldazol 1-yl) - phenyfi-(4-phenyl-4,5 6, 7-
t et rahydr o- benzot hi azol - 2-y1)-am ne (200 ng, 0.48 mmol) in dichl oroethane
(4.8 nL)‘M@§(@ gﬁg,under ni trogen at roon1tenperature E%&ﬁﬂh&ﬁ%&ﬁ”‘de (528
uL, 0.53 ) and the reaction was 5 refluxed for ours e sane
amount of borontribrom de was added apd the reaction was refluxed for 2
hours, again the same anount of borontribrom de was added and the reaction
was T e elabor. 434 *?Rééﬁvl iffdab 180 B DAL SIRALAT 15 A):Qliab 13025 6 1E
reacti on mas Set Th aqueous ~sodi um nydroxi de and extracted three
times pinazg % 1% e conblned organic |l ayers were dried over
sodi u ate flltered an n S.renove nde duced 10
pressu Ill%céorp%0§1inaav $ garsgﬁl fl ﬁ %1F1Ie a érlaé%nim—meglﬁ 1denef 6—(?— e&y‘fj—
d|chIo{Qmemﬁ@meﬂnsgha@mkmmeanhéemﬁdmgquaﬁmsnammanamﬁ&mycD@&mmhyuv) as
eluent to yield the title conpound as a be e SO|Id NB | SP
(ni 1%e) imiazold-yly pegrykbampyidipe @qﬁm&wﬁ Seemo eenwnﬂ oYsgpre=0. 06
é i{) 22}3602&1%(1&3%@&1% exazmﬁéztsb)?o@t%mé&fhs Qi(sﬂle yznowsc(lig (9(11?% ; 6284 f&amsiﬂ 11 (m
1. 85 (We?grﬂbls 31[65)&1& 2’627414
3-12- Et hoxy- 4- (4- phenyl 4,5,6, 7- t §§ benzot hi azol - 2-yl am no) - phenyl |
-1-ethy|-5- met hyl - 311-i m dazol - 1 |un1|o de 20 Potassium carbonate (41.5
ng, O. Methyil2)-{&Msﬂmdytde[cltmewybmhdazm-yl)‘-pRerwmnﬁnbhy,ﬂﬁi%iedahpdwas}yl) -
r.o- benzot hi azol - 2- yl am no) - phenol (60.4 ngy, O

fbﬂgﬂc leeB&icPMGH'e( I%argﬁd X818 mol) in acetonitrile (1.5 m). The

reactlon was refluxed over night and the sol@ent was renoved under reduced

pressure. The residue was purified on sil gel using

di chl or onet hane/ nmet hanol / concend Nagmeoltss ammonia (9:1:0.1 v/v/v) as
eluent to 25 yield the title conp (B2 459 as a beige solid. M
ISP (me): 459.4 (100) [(NHHNéiN =1 89/ 087127PCT/ EP2009/ 050036

-74- NWVR (DMSO- D6, 300 MHz): ppm = 10 39 (s, 111), 9.31 (s, 11), 7.83
(s, 110, 7.67 (s, 1H), 7.34 ( 1H) 7.29 (t, 2H), 7.14 -7.21 (in, 3H),
4.18 (q, 211) in, 111%1 3.59 (dq, 1H), 3.50 (dq, 114
gth 1-d et yharmin th -2 CDEqI ORyate | n, 111) 76
(in, Zkﬁeth 2473(0(?010 eca]-bc;lx%zla(te 51?1‘14g1-)0 305%@1%3@1’5@&% with tert. -butoxy—bls—

[ 4- (2 Met Ryl - oxa 5-y1)-phenyl | - 4/5, 6, 7-t et eahydr o- benzot hi azo
- 2- y1) (dimethglampya)-rRethdne ysing @xm&@gus manner the procedure described in example 45a) to

15  give crude title compound (85 mg) as a yeliow oil which was used directly in the next step. MS
ISP (m/e): 226.3 [(M+H)'].

. b) Methyl 2-[3-Methoxv-4-(4-methvl-imidazo l—I—Vl)—phenviemiﬁo]-&'f.8.9—te1:rahvdr0-5H-

cycloheptapyrimidine-9-carboxvylate

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-yI)-
phenyl]-guanidine dinitrate (83 mg, 0.22 mmol) using in analogous manner the procedure
described 1 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-benzothiazo}-2-ylamino)-phenol



To a solution of 4-(2-nethyl-oxazol -5-Aphenyl am ne (470 ng, 2.7 mmol, CAS

89260-50-4) in 10 tetrahydrofurane (6 nL) was added drop w se under

benzoyl isothiocyanate (402 uL, 2.8 nmmol) The reaction was stirred at room

t enper at e 200008B2hours. The sol vent was renoved undercratemmeoksepieessur e.

The resirdue was di ssolved in nmethanol (7 nL) and a solution of potassium

carbonate (1119 ng, 8 1 mml) in water3-(3.6 nL) was added A solid

precipitated and the reaction was stirred over ni ght at room tenperature.

The sol vent was renoved under reduced 15 pr e The resi due was

di ssol ved in nethanol (20 nlL), tetrahydrofurg (10 triL) and 1M aqueous
oh was stirred over night at

sodi um hydr oxi de sol ution (8.20) e _JNeac
nomtenperature, diluted with wa and: exytRcted three times with
net hyl ene chloride. The conpfhed S gani% rs were dried over sodium

sulfate, filtered and the s nt was renovéd under reduced pressure. The
resi due was suspended in water and extracted three tinmes with 20 net hyl ene
chl ori de The conbi ned organic | ayers were washed with brine, dried over

sodi umI& susgeasion pf [ éﬁ@@m‘é’n‘b(‘t methybinyideroiad) -pherit-Ehrharabs.S6duced
d
Pr eSSUG&Gran di6-teSdiil LYG9- Bt :zo?qnggrs zﬁ;'clul{.&lgnga m&%remgn Sg?daja@ﬁs &hakgri de

and net hyl ene chlori 1 v/ uent to title
conpoumadet B gamat rmcm@tewrauﬂer bgtemtriromisled 524 wl., OMS ring#t) and the )sacmwas (100)

(o o B e TS hugyh Bl S ngiib i gblued ) T °F

heti . 1refluged for Zdibﬁfsbagafrﬂhe Zhe- 32]‘101]311: of boreraribioide Wasidtad dnd mhe!lfeactlon was

4-(2- t hi 0 43 I
2 bt omBE B RE P AT R PPER 1 S 99 T wases”‘e’%aﬁ)sf%hm was
heat ed aguoti@dddiin ByRExid Sl oxtrafed thPeeIRhALONEh MRT 2ERID VR cHﬂlgﬁEd pRduged
pressure and the residue purified on silica gel using

2009/ 08y AeesTipgd ygDyUs o Seatey Qlterﬁéﬂlrr:whé HelVETH wap r@@varh Gﬂ%ffﬁlyﬁéhe

hi 73 ny,
Con SR MO RPN B by B T5
300 MHaqueoBs gnpperia (9:1.0.1108v/Fkas eiuerpt to?&qel@ thertitle4binpound(T0 mg73629) {sm be@geH)
gi?? ( gﬂhdlk’?s 157 (o) 483 2oy e S ﬁ’g&g%r}rééééﬁmao&ﬂﬂz)-]s Eomy L 19Hel M

3- Met hox g H-7(GH-(SEREDY ¥ 25 ancbazrmuﬂ?rh)ﬂr(aqmﬁl 1.60 873 (4, 86, nioal@orEy,p@nyl ) - 5,
6, 7, 8- tetram{dro ui nazol
(m, 2 9 (m, 1H), 2.13 (s, 3H), 1. 6—185(m,3H)

15
| Example 67
| 3-[2-Ethoxy-4-(4-phenyl-4,5,6,7-tetrahydre-benzothiazol-2-ylamino)-phenyl}-1-ethyl-5-
methyl-3H-imidazol-1-tum iodide

PO
TS

I
20  Potassium carbonate (41.5 mg, 0.3 mmol) was added to a solution of 2-(4-methyi-imidazol-1-yl)-
5-(4-phenyl-4,5,6,7-tetrahydro-benzothiazol-2-ylamino)-phenol (60.4 mg, 0.15 mmol),
iodocthane (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 residlie 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 (iv/e): 459.4 (100) [(M+H)*]. 'H



10 a) 2-(3,4,5-Trifluoro-phenyl)-cvel ohexanol To a sol ution of
1-brono-3,4,5-trifl uorobenzene (480 ng, 2 2 mol) in diethyl ether (4.5-
m.) was added drop wi se at -76C under nitrogen butyl lithium (1.6 Min
hexane, w8oomks712. 1 nmmol ) keepi ng t he tenperature belpowepti@sosoddst er 5

m nut es cycl ohexene oxide (216 uL, 2.1 mmol) was added dropw se keepi ng
the tenperature below -73C and then bBgkon trifluoro 15 etheroate (268 uL
1.0 mmol) keeping the tenperature bel ow -66C. The reaction was stirred for
30 m nuhar (BMSEBE 30 dahes dpan =S0),39 RUIIES 931 (4, qplmigan(@en@t ke (s, Pa,ur at ed
aqueous amoni um chl ori dé sol ution was added and the reaction was

ext r act’ed EniiDe7 ¢ {th2H, ety 7.2k twe BH).hE2 Co M) e (arFan3 &° I(Iaaylﬁ)s:“\ﬁﬁr e

washed ] 0 faahe t ent was
Famoved it 10Ge, B0 201 2200 GO A DT AL UhLADF FeRT, hEF FRHED
usi ng 2B)heft GrigDet. byt Hdetate (7:3 v/v) as eluent to yield the t|tIe

co und (221 ng, 43% as an off- |te S "11INWR (CDC13, 300 WHz): 5
(pp =6.83 - 6.91 (m 2H, 3.57 , 2 37 (m 1H), 2.10 (in, 1H),

1. 75- 14-85Methyl-dkdzol-3-y2Bphenl)58- ;ﬂﬁhyl%,6,me&aﬂydkoEbelimhimm;rl)hmnel -C

cl ohexanone 25 To a solution of 2-(3,4,5-trifluoro-phenyl)-cycl ohexanol
(215 ng, 0.93 mml) dissolved in neth Iene chy
under nitrogen Dess-Martin reagen
met hyl ene chl oride). The reactlo roomtenperature over

ni ght. The sanme anount of Dg XGE was added and the reaction
was stirred at room WD 200 ,,7127PCT/EP 009/ 050036 -76- tenperature over
ni ght. The reaction was po
sol ution. The organlcrla er mas washed wi th 10% aqueous sodi umthiosul fate
sol ut i ahl4dcMethylraxazalSrdgpbepail-thiodicam sul fate, filtered and the solvent

hept ;ﬁél%?ﬂmﬁaéﬁf;‘% Ht?gf’%f%ﬁﬁ?-?%ﬁﬁ%%@??‘ﬁ“l&ﬁ’?‘?lﬁhe?é%% -oain
t he10t i tdmhﬁimmrqnemmm @ggaddgd defisasndzer b@izmmﬁcﬁlmbcgm;tg guéam @man 300
YHeL”  3nb BRMan i 8 oo Bl i i o e sl Bl ndss 1
e T s
o4, BEeS HEet) Barpisr{s & iPV‘é ftptedand fhe|
ggggg{l?éicﬁé‘t@@as@)re@§v&n 9%‘09!11“ &HreW@Ee shiRet dhi Redokdd ket ﬂﬁu&gXt st ep.
M5 ISP (n/e): 284.2 (10 M+11 ]ké -Metho x -4- 4- hen - 8 - 3 45

-t r§5_| preswre. die stsidee wag éiswém in meizha»yp , tetrahydrofurane (10 mL) and 1M
aqueous sodium hydroxide solution (8.1 mL). The reaction was stirred over night at room

mmol , 15 wei ght-percent in

temperature, diluted with water and extracted three times with methylene chloride. The
combined organic lzyers 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+E)']. 'H NMR (DMSO-Dg, 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-Methvl-oxazol-5-vl}-phenyl]-(4-phenyi-4.5.6.7-tetrahvdro-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



The title conmpound was prepared from crude

241-di met hyl am no-net h- (2) -yl i dene] - 6- (3, 4, 5-

trifluoro-phenyl)-cycl ohexanone (120 ng, 0 42 nmol) and

NA3- met haney 2b0/0¢isvet hyl -1 m dazol 1-y1) - phenylkguanldln@cﬁm@mhyamam(13l ny,
0 35 rrunol) using in anal ogous manner the procedure described in exanple
45pb). Obtained as a yellow solid (64.-1T9, 64%. M5 ISP (n/e): 466.2 (100)
20 [(hAlFDl "H NWVR (DVBO-D6, 300 MHz): 5 (ppin) = 9.57 (s, 113), 8.36 (s,
111), ﬁ'grleﬁl@ chl(ghﬁe anfl rgegthylcz,nel&l&ﬂie/ icklanol ?9%&7/&)5&3 chight to%riel@th(a Mkie1H), 3.55

s, 313
(Exanm g())mppund (73 mg, 4%) as a yellow gum. MS IS%’ (m/e): 388.2 (100%) f(M+H)H]) 'H NMR

(5 " mforbe Sgifef B .6 BUR30D [ Any i (S mhsty et v -
2 t ert 1By;t2y7(}(ﬁﬂmﬂgi,|mdmmn@{mem} (15))»5/] Pensknycl ohexanone

gn Butyl cycl ohexanone (93 ng, 0.60 mvl) was reacted wth

ter but oxy- bi s(di met hyl am no) - met hane using in anal ogous manner the
procedure described in exanple 45aixahfphle YO 2009/ 087127PCT/ EP2009/ 050036
-77- give crude title conmpound (105 L as a yellow oil which was used

di r ect [3yMethexyed-(femethyl-pidaggd-1-dip-phegy &(Sm%trzflqomﬂaheprlmﬁﬁ)%%)
(8-ter _ Tl
borotr Q&&gkﬂqﬁ}*ﬁgé’olﬁ YL A 3 et hoxy- 4- (4- met hyl - i mi dazol - 1- v1) -
heilan_line The title conpound was prepared £rom crude
2-tert-butyl-6-[1-di nethyl am no- et h- (E) deffe] - cycl ohexanone (100 ny,
0 48 mmol) and N-[ 3- et hoxy-4-(4- nethyl-|n1EE§ol-1-y1)- phenyl i - guani di ne
dinitrate (111 ng, 0.30 mmol) u5|ng ip anal 0ous manner the procedure
described in exanpl e 45b). Cbthiped »Naa ow solid (59 ng, 50%. M5 ISP
(mle): 392.3 (100) 10 [(N%H)l 1 I ( D6, 300 MHz): S (ppm) = 9.43
(s, 1H), 8.22 (s, 1H), 7.764{3N"IN, 7.764Cs 1H), 7.43 (d, 11-1), 7.19
(d, 1H), 7.02 (s, 1H), 3.78 , 3H), 2.51 -2.65 (m,2H), 2.14 (s, 3H),
1.91 (m 2H), 1.73 (m,1H),”1.40 (m 1H), 1.03 (s, 91I) Example 71 15

EP 6,7, bgq}gaﬁ&%&g&ﬁuinazolin-2-y1)-[3-nethoxy-4-(4-nethyI-

To a solution of 1-bromo-3,4,5-trifluorobenzene (480 mg, 2.2 mmol) in diethyl ether (4.5 mL)
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 frifluoro

15 etheroate (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 ammoninm
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/cthyl 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-phenyvl}-cvclohexanone
25 To a solution of 2-(3,4,5-trifluoro-phenyl)-cyclohexanol (215 mg, 0.93 mmol) dissolved

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



a 3- 1-Dinmeth lam no-nmeth- E |lidene -bic clohex 1-2-one

2- Cycl ohexyl cycbhexanone (99 ng, 0.55 nu-nol) was reacted with ,
tert.-butoxy-bis- 20 (dinethylam no)-nethane using in anal ogous manner the
pr ocedur in exanple 45a) to give crude tit (116 ny)
as a br omgggﬁmﬁﬁl ch was used directly in the next 5?5%9%%@%6 P(me):
236.2 (100) [(M+H)- 1. b) (8-Cycl ofgexyl-5 6 7

8-t etrahvdro- qui nazol i n-2-y1) 43- net hoxy- 4- (4- net hyl -i m dazol - 1-v11-

25hei

St o, BBt oty PRI Y5 p R BPARE § sl bABGOYHR, bcartopate solufon,

and N- TBe nmaimoigyeﬂw(isdwmemyfﬁthilﬁ%c@mdusm@amilpm@tel@OQMm afl braneditmiddt r at e
111 th d d

(LLL MOl 340 By B OO ROl BRI o 1

?%)I?/B ?6 Qg%@%r(r)e{él(wﬂﬂeﬂane/emﬁ M&?&ﬂ)?ﬁ@‘fﬁma&gﬁ (ﬁ?el@aflstiff)?&leldﬂﬂe h‘lﬂR H)

7.65 (sompoynd (3;023% (9é‘VSfH)i yehow golidy’ HNlr}R(@D‘éé MHFI) 3 () Z%G .51

12050 @J%@)H%:M%dg%é%szg—%sﬁémﬁ{) 1.155%.1(2”(151,%143. .52 - 1.70 (m, 5H)

[ 8-(3- ChI or o- benzenesulfonyl) 5,6,7,8-tetrahydro-qui nazolin-2-yl]-13-metho
] : %IO%aggge benzenesul f on

2- (3 ml(@ﬁ%heﬂmmm&f)mwlghcﬂmmﬁezmg?aﬂ (Iﬁﬁalmas 102361 mnh)terthhlhtbﬁy-ned by
(0)'¢ on of the carresponding sulfide (CAS 1044049-34-4 t
AP oA R HS 0B ARYIESRYE MRt 45° Riae st fafife

ter t - syQx ¥ivB bﬁmé ﬂﬂé@éﬂi’pﬁﬁm(m)m@%fﬁﬂ&m@ﬂ R8ichvad RaddQiRUSy MBRORSxt t he
procedure describ in exanple 4%a) to give crude title corrpound (111 ng)

as a bB@WM%vWW@hQ&‘h%\H@M@éﬂ% rectly in the next step. MS ISP (nile):

328.2/330.2 (100/52) 15 [(MtH) +1. j8-13 -Chloro-b en z eneso 1 fo n

1-56784efrat hazo I|n 2- 1 - 3 -tn et ho x -4- 4-neth 1- imdat The title
hlels ehdd-egtifvl-amdereldeyl)-phenyl]-[8-(3.4.5-trifluoro-phenyl)-5.6,7.8-

2- (1?5 cpétr%[lodrg_e%gz%%ﬂ% fli-”?fm} 6- 11- di net hyl am no-

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-yl)-phenyl]-guanidine dinitrate (131 mg, 0.35 mmol) vsing 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)]. "TH NMR (DMSO-Ds, 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 phenylj-amine .

H
/OD/NYN\
N%N N._ =

a) 2-tert-Butvi-6-[ 1 -dimethvlaming-meth-(E)-vhidenel-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



20 met h- (E) -yl i denekcycl ohexanone (108 ng, 0 33 mmol ) and

N-[ 3- met hoxy- 4-(4- net hyl i m dazol - 1-y1) - phenyl ] - guani dine dinitrate (111
ng, 0 30 nmol) using in anal ogous manner the procedure described in ’
exanpl e AEPROBTIAT ned as a yellow solid (46 ng, 30% POVBMR®POSBd e) :
510.3/512.2 (100/39) [(MrH) 1. IH NWVR (DVMSO-D6, 300 MHz): 5 (ppm) = 9.59
(s, 1H), 8.39 (s, 1H), 7.66 - 7.70 (m73H), 7.58 (d, 1H), 7.47 - 7.52 (m
2H), 7.02- 7.04 (in, 2H), 6.96 (d, 25 1H), 4.89 (m 1H), 3.68 (s, 3H,
2.51 gi‘%:r(lckntitk}qpmpqurm&w%mgzs&@ayﬂlomilwmcﬂﬁfa(imﬂ:d dBedtly i tHeGegngtep. WE

2009/ Oqgﬂ.%y??%EP%Q&% &\?ng)a? -79- Exanpl e
12 [ 3- thhoxy 4- (4-met hyl -i m dazol - 1-y1) - phenyl am nol -5, 6, 7, 8-t et rahydr o-q
uinazoh; ;.; Ilf 9t|c qci.d ethyl e ter 5 a 3- 1-Dineth. |am ng-nethc

cl ohex ertaPutyl-9,0./ S-tglrghydrosquipgzolin-2oy e Samethoxytrbrasil-imidazoldgyrllay - 0, 54

nmol 9 g@gmﬂfaﬁ&gd mnth tertrbutoxy bi s- (dlnethylanino) nmet hane using in
anal ogous manner the procedure described in exanple 45a) to give crude

title dofpdeeempound wagprepsred figmpeipdo-terptyh-lladmedwlemine-gstirgE)i n t he ngxt
Q) 4 + 10
zt eg I\/elyﬁﬁ%&%?cgm 4- rrn\eo'é!1 Ef’lﬁn&%@%s Ig[]61&%4‘)8 t et—[t aﬁ&gréfggﬁ?lg%%}n%g H% yl) acetic
aci d Smhwﬂ]egtaemlﬁﬂﬂemrm (et lau]gqﬁd;ﬂ)rmlm@mjng@pa}amws DANIET thst@rocedure |
341-di n I dene clo
ot er  CRoBtRy AR Db’ FaShad hES Q%Yh@? R 35 550
i mi taz IMAHY 1) HNMRY DMSIDHER) 3D0dEe): ra(ppxﬁ}e9(43ls’l,1 e 45%01fmml7)5 ($)3img in

analogous manner the gro cedure described in exanp bt ai ned as

yel | ow’c&tdDs7 ¢80l i) 7660t This7103s, (13- 78 @2%11)22(510@) TeM2E)-2-14 (3, NVR

DVBO- 0 8. 25 1M, 7.88 1H)
(7 65 (%ﬂ{)%l(%@@l—ﬂ;ﬁ(z% i 1@13101711%811}(91}@ 15 éh%z (s, 1I(—|)S, 4.H2)6 (a, 2(1i), K

3.79 (s, 3H), 3.10 (m 214) 2.60 - 2. 70(m 3H), 2.14 (s, 3H), 2.02 (m

1H, 1.86 (m,1H, 1.65 (m 2H), %§M§Q , 3H). Exanple 74
[8-(tert-Butyl-dimethyl-silanyl oxy ; 8-tetrahydro-qui nazolin-2-yl] 13-

met Box ¢8-Cytlhhexyb 56y, 8-tatt aaded-qh 1rmh()hlph-grl)y[Bl-maﬁbX}G4-(¢2 medl}yl-imidazol-1-y})-
2- (tert BtuI-dlnethyI si | anyl oxy) - 641- di met hylani no- net h- (E1-yl i denekcycl

ohexan®
H
/O:©/N\“/N\
N%N N._=

a) 3-] 1-Dimethylamino-meth-(E)-vlidenel-bicyclohexvl-2-one

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-Cyclohexyl-5,6,7.8-tetrahvdro-quinazolin-2-vl

25 phenyl}-amine
The title compound was prepared from crude 3-{1-dimethylamino-meth-(E)-ylidene]-

-4-(4-methyl-imidazol-1-y1)-

3-metho

bicyclohexyl-2-one (84 mg, 0.36 mmol) and N-[3-methoxy-4-(4-methyl-imidazol-1-y1}-phenyl]-
guanidine dinitrate (111 mg, 0.30 mmol) using in analo gous' manner the procedure described in

example 45b). Obtained as yellow crystals (61 mg, 49%). MS ISP (m/e): 418.3 (100) [(M+H)"].



WO 2009/ 087127PCT/ EP2009/ 050036 - 80-

2-(tert.-Butyl di nethyl sil oxy)cycl ohexanone (118 ng, 0.50 mmol) was reacted
with tert.-butoxybis-(di net hyl am no)-nethane using in anal ogous manner the
procedur eVO@¥RBED i n exanple 45a) to give crude ti PCEEEIOYBWHB (85 ny)
as a brown oil which was used directly in the next - step. MS ISP (rate):
284.2 (100) [(MrH)+]. 5 -78-

b) 18- (t en- Butyl - di net hyl -si | anyl oxy) -5, 6, 7, 8-t et rahydr o- qui nazol i n-2-y1113
- met hoxE-NMR4DMSte4h, imOiNﬁ{d)aﬁn@m}a%m@ THg 8t21t(k,e HBoTpd (sntHWT OS54 s,edBr ed

it ot AT T @ T A 3 8 o, A a0t 2 85 B2 o248 Gt B

N- [ 3- matoaquy 35,1452 107078k I); 1.02 dazsl(ml 7m4) - phenyl ] guani dine dinitrate (74
ng, 0 20 nmol) using in analogous manner the procedure described in

exanpl e 45b). Obtai ned as an orange gum (27 ng, 2999 . MS ISP (nmle): 466.3
(10(_}9 [(MEL-1)1. NWVR (DMSO- 1: 15, ﬁ%w S (ppm = 9.49 (s, 1H), 8.32
(s, 1H, 7.72 (d, 1H), 7.65 (s, 1 54 (s, 1H), 7.18 (d, 1H), 7.02 (s,
1H) 4180B-C hiorﬁ-lb)epze&eﬂﬂfopsl)-sai—ﬂ,S-tetrﬂﬂ’drﬂ-qﬂma(whq-l-bﬂ] [3-Zneﬂthm(}54-(%ﬁ)eﬁhﬂ— 86 (m
Exarrpl (%mlféz{‘ﬂ-yﬂlﬂ}-mﬁ] gm(es 0.20 (s, 3H), 15 0.05 (s, 3H).

2- P- Met hoxy- 4- (4- met hyl -i mi dazol - 1- y1) - phenyl an§inol - 8- pyri di n-3-y1-5,6,7, 8
-tetrahydroqui nazolin-8-ol 20 a 6- 1-Dineth |l amino-nmeth- E -idin-3- 1-c
cl ohexanone 2- Hydroxy-2-pyridin-3yl-cycl oh@xa (394 ng, 2 mmol) was
reacted with tert.-butoxy-bis(dinethy]am ngk-Meitiane usi ng i n anal ogous
manner the procedure describeg.in.ex ¢ 49a) to give-crude title
conpotind (582 ng) as a brown ol ic\ﬂr@ed directly in the next
step. M5B ISP (me): 247.2 g N} = 2- 3-Methox -4- 4-neth

| -imkno -8- idin-3- 1-5 6 tetrah droqui nazolin-8-ol The title
conmpound. was prepared from crude

641- di rr)eirybgfnm Bsnzer'eru %{Dyfiﬂl hy?am:}{dr o%i]y(%) p}L/]'ri | de n- Cif Ezl - c%cl ohexanone

(59 ng;—O 24 ol 1 Ib"LIIUX 4= (4-net nyr=11

2009 OﬂimJbE&%ﬁ&ﬂlf&@ﬂ’p@&lohexanone (98 mg, 0.36 mmol, obtained by oxidation of the
corresponding sulfide (CAS 1044049-34-4) with 2.2 eq MCPBA in dichloromethane at room

...._n

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)].

b [8-(3 -Chloro-benzenesﬂfonvl)—S.6,7.8—tetrahvdr0—qujnazolin-Z—Vl]—[3—methoxv—4-( 4-methyl-

imidazol-1-vl}-phenvll-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)-phenylj-guanidine dinitrate (111 mg, 0.30 numol) 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-Ds, 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).



-81- yl)-phenyl kguanidine dinitrate (74 ng, 0 20 mol ) using in anal ogous
manner the procedure described in exanple 45b). Obtained as a yellow solid
(54 ng, 63%9. MS ISP (me): 429.3 (100) [(M-H)-1. 1HNMR (DVSO D6, 300
MHz) : S (opojooss7®2763 (s, 1H), 8.51 (s, 1H), 8.42 (m 2&frepoddoés, 1H),
7.68 (d, 1H), 7.62 (s, 1H), 7.33 (dd, 1H), 7.04 (s, 2H), 6.97 (s, 114),
5.95 (s, 1H), 5 5.76 (s, 1H), 3.39 (€9-3H, 2.75 (m 3H, 2.12 (s, 3H),
2.02 (m 3H), 1.75 (m,1H . Exanple 76 Methanesul fonic acid

2- [ 3- net hoxy- 4- (4- nethyl-rnldazolimayﬁﬂepmenylanlno] 5,6,7, 8-

t et rahydr o- qui nazolin hox -4- azol 1- 1 - hen

| ami no 36~ B’Ieﬂlw&@rwh@rﬁmwﬁ-ﬁzﬂ} phergfl%mﬂgl §x§r’7e?(r96rrhasrh0cmagz%mﬁ 1

(1002 o *ac&ﬂaéﬂ@ihérleswr:” met hoxy-4- (4- et hyl -i m dazol - 1-y1) - phenyl k
guani dine dinitra (948 ng, 3.3 mol ) and triethyl amne (546 ng, 5.4
960C for 30 ninutes in a

mml) in ethanol (13.5 15 nlL) was heated to 1
m crowave oven. The reaction was concentrateo<#ﬂd@r reduced pressure. The
acet ate. The aqueous | ayer

gt hy

resi due was partitioned betwgen
was extracted twice with etRyl afﬁf tonbi ned organic |ayers were
washed with water and bri pe,g ovE s msul fate, filtered and the
sol vent was renoved undergmﬁﬂuced pressure to yield 1340 ng of crude
internedi ate. This was di$solve in tetrahydrofurane 20 (13.5 nL) and under
ni tr.ogen 1M'TBAF o!u}r% Ln err.hydrofu .ne (4.0 nL) wa ?dded. The

react i 8h-a e Perat : ] WS

under Eﬁgu%sidare%me&eta@x@o@ ﬁfg' Glls@rrm)i) ﬂﬁﬁﬂeh&é&@ﬁ]ﬂteﬁ%ﬁ’@ﬁﬁbﬁéﬁt er and
et hyl acétate. The aqueous | ayer was extracted twice with ethyl acetate.

The coffdingidylagingdmicthaneg yeing ingaplogorsshamreribe Rraseduie desgribaddn gyammple 684)@%

sul f at f vent r The

residu “3§h§£§h§§?ﬁ?ﬁﬁgb@§§%?ﬁ?§§“ge o%ggﬁé Hﬁﬂgﬁgngpﬁgﬁg?neth (9:1

v/ v) aISlEEﬂnﬂe)nﬁ%Z)(l;mE[(M EAQFTLHY 1, 848.8 (D uid-+-KY $5 ng, 81% as a brovvn foam
ISP (me): 352.3 (100) [(MrH)1. IHNMR (DVMSO D6, 300 MHz): 8 (ppm =

9. 619 1H), 8.30 (s, 1H), 7.98 (s, 1H), 7.65 (s. 111), 7.38 (d, 1H) ,

7.20 (gl {2L )} Metho @84 $-meiis)-imfd azA- 16 -pAshldamidh 1446, ( Sitetdabbdro-qindSolirs 8- 3H) ,

2.55 - 2.65 (m, 2H), 2.14 (s, 3H), 1.65- 1.95 (n, 4H). WO

2009108 LY PRI EPPOEEF050036 -82- b) Met hanesul fonic acid

2[ 3- metrhowMe difisoTRA Ry %kﬁﬂrgcﬁﬁf&ln chrdé 1= [Rheaxh AR B ln&h §E Y yBiene]-2-oxo-

t et rahydro- qui nazol i n- {
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 mumol) 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): 8 (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-(terr-Butyl-dimethyl-silanyloxy)-5,6,7,8-tetrahydro-quinazolin-2-yij-{3-methoxy-4-(4-
methyl-imidazel-1-yl)-phenyl]-amine

,Sr
- ND ool

1-dimethylamino-meth-(E)-vlidene]-cvclohexanone

25 tert-Butyl-dimethvl-silanvloxy)-6-



To a sol ution of

243- met hoxy- 4- (4- et hyl -i m dazol - 1-y1) - phenyl at ni no] - 5, 6,7, 84ahydr o-

qui nazolin-8-ol (105 ng, 0 3 mmol) dissolved in nmethylene chloride (3 m)
was addedvap@ens7mitrogen at OC triethyl am ne (35 npcr@ed6yosossl ) und
mesyl chloride (39 ng, 0 33 mml) The solution was stirred at room
tenperature over night The reaction ws diluted with nethyl ene chloride,
washed with water and brine, dried over sodiumsulfate, filtered and the
so: venp- (Y?S—Bt@ﬂ@ﬁﬁddlyhslﬂdﬁﬁcydﬁﬂidﬁﬁ/dn@(lﬁS%gl 0. somﬁom /e«as ﬁbaae&vaz&hmﬁibhioagl Io 3
silica,gel using dic ronmet hane/ met hanol (19:1 v/v ent to yle
the ti PRdERhdimac)pet peih “553@)6133%“’%’%671%% 6%{1# C%scr&s%m(ffﬁag?e 430. 3

(100) MW{V& cm%%ﬂ@c&;i&}unh@\é— ﬁ{gﬁ&lﬂz{w}l olePﬂ%h(M%éci&ecﬁ?ﬂl Mslééxt 8 (ppm
kg 5 111 (s, 1H) 7.66 (s, 1H), 1H),

7.21 (eteplhﬂ)? P/(mfs)@g 2(190) [ tﬁ)lt '3.80 (s, 3H), 3. 32 (s 3H) 3.30

(m slH), 2.51 -2.78 (m 2H), 2.14 (s, 3H), 2.14 (m 1H), 1.72 (m 3H).

15Exanp|e 77

[ 3- Met hbjbytrets-

}To a suspen5|on of nethanesulfonlc acid
| -1-y1)- 20
pheny! ane fmd ctﬁnlﬁ),uﬂd Grat pﬁepﬁhcyﬁbm duerBgetbityBdivdetias siiny(cad)-641- 0. 14 ronol)

in tetrah dr of ur ane was adde nder nltro en at_O0C pyrrolidine
(20 o P R I o Beraene (80 Mo 28 T LHASY - LrSREcion. s
Stifor echeiyl- {rﬁE Bl ‘i[hﬁﬂ)e;?}iéhy'lﬂ%u&ﬁ&he Ringthke (7GRS, %dzotr&néﬁ%lﬂgmf Mhlogolours. A

few drops of dinet ormam de were added and the reaction was stirred at

room t @Wa&wecerdgﬁe desasibed & cxmplo ks (Qbainedes ag oren evm(EUmenise). Miduced

The cont (16" 3041 F0) Paran P TR IDRIS B2 8 it 8 i " St B St .
filter (iglfl]lemd 2R, Hlo)l, Y60 1{s, }Malz, Wﬁwﬂsvﬂ?ﬁ:ﬂnagd, IEB;amGIBd;, Iiﬂ}aﬁfﬁﬂ;(m, InH)ge %riggf,legue

e Pl _
Aqueous Tafii 470 - A00254 (5 SH-SGEp Bl 74 oot G4 etk B8 (e hbound (24
ny,154260s5as 3apyel | ow solid. M5 ISP (rn/fe): 234.3 (100), 334 (24), 405.3

(69) [(M+Ht] NVR (DVBO- D6, 300 MHz): WD 2009/ 087127PCT/ EP2009/ 050036
-83- (ppm = 9.61 (s, 1H), 8.29 (Examgle7¥ 95 (s, 111), 7.64 (s, 111),

7. 38 (9 (3 yfa(tho ?-,13_7;?4_&%18&-'5%“@75%'@%&?hbgé}&}uimg %ﬂ%&inl 5.6, &Stgtrrhfd{go (m
[3 thnomwmﬂn%&ohethyl-lnldazol 1-y1) - phenyl ] - (8- net hoxy-5, 6, 7 8-t etrahydr
0- qui nazol i n2-y0-am ne form ate

SO

20 a) 6-[1-Dimethylamino-meth-(E)-vlidene]-2-hvdroxy-2-pyridin-3-vl-cyvclohexanone

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-Methox

-A4-(4-methyl-imidazol-1-yl)- idin-3-y1-5,6.7.8-tetrahydro-

quinazolin-8-oi

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~



To a solution of nethanesul fonic acid

2[ 3- met hoxy- 4- (4- et hyl -i m dazol - 1-y1)~ phenyl am no] -

5,6, 7, 8-tetrahydro-qui nazolin-8-yl ester (86 ng, 0.2 mmol) in nmethanol (2
m.) was aviolewsad®risodi um ethano late (17 ng, 0 3 mmol ) PChEre@aeionEN Was
stirred at roomtenperature over night under nitrogen, heated to refl ux
for 1 hour. The reaction was diluted-%-th water and extracted twice with
et hyl acetate. The conbi ned organic | ayers were washed with dried over
sodi umybphbagip gudnidiiediattarnt4 ilge0.20 st} usigSin esoyes manderths pdoaknek
pressure. The residue_wa urifiedaﬁ reversed S rative HPIC

Csi g ASHIRE e amPidstr BB f AgoITh S hERab Mat MEIT Va7 (1008
yield '*_“ﬁmﬁRBMSb- 33 0TMHEZS 20%8kd, 99) M (s MEn)| SR> (hnery, 366. 2
(100) F?ﬁ%ﬁ%i]. 1H NWR ( 13, 306§§m§%@ 8 (pgn)ﬂg 8.§EN??, 1H%% 8.26 (s,
111), 7.783s,(1&D), 2.684d, 1K), 72((s, 11133 (dd, 16), 74 (3.221)), 6.97 (0 1M 5.95H.,11H, 88 (s,
111), 4. ( ] : n 13 D8, S —y - 2. (m,2H, 2.33
(5. Sa0ty s 108 o8 o3 275 %0, 30 202 Qe 32 o R 160

[ 3- Met hoxy- 444- et hyl -i mi dazol - 1-y1) - phenyl ] - (8- pi peridin-4-y1-5,6,7, 8-tet
rahydr oqui nazol i n-2-yl)-am ne To a Zéspension of met hanesul fonic acid
2[ 3- met hoxy- 4- (4- met hyl - i ni dazol - EXpHple

pheny| atdtRadesPiféhid add LYBLAAKEER 4 QUlnbaEAlimida3o )il hyladfnd]B,6,818 nmol )
in dinmethylformamde (2 nl) ggg gghed‘%nder nit?gggﬁ gt 0C pi peridine (30
ng, O rahydro-quimgzolingd-ybesteros7127PCT/ EP2009/ 050036 -84- triethyl ami ne

(36 ng, 0.35 mml) The reaction was stirred ay_rgom tenperature over
night. Piperidine (30 ng, 0 35 mmol) was addqgsand the reaction stirred at

roomtenperature for 3 hours. Tthe eadﬁio& diluted with water and
extracted twce with diethyl eth heJco d organic | ayers were
washed with dried over sodi e, M and the sol vent was

renoved 5 under reduced pre e. The residue was purified on silica gel
usileg di chl or onet hane/ met hanol / concentrat ed aqueous anmonia (19:1:0.2

lid. ; : ; : 00) T 04%1-1) ~1H VB0~ 135,
380' VH2)so hiBiofy pﬁm)udg&@l-Gﬁne(&ylaxﬁhﬂ));mcﬁh-zﬁ)-ﬂﬁed]H)-ydioﬁﬁz-@yl;id' Ayt 7. 6 (s,
111), 7. d 1 7.1 d e L O3 - 3.8 63
T sbishelitiop o2 gt 3 Aol s fretbbode o PipidisbP1y B hingtt % 17
é;( 89 I( gﬁnnécﬂﬂeldminkte?(@48 the68 3 (ifoIPihd triethyl amine (546 mg, 5.4 mmol) in ethanol (13.5

a e . . . .
( e-lggoﬁalg B hesuterd ey G fog 39 meutes IAHY)IGFOYaYs Py e fThe FaeHanAs cAneRiated y 1) - [ 3-
et hoxyndbr tdtucdBiritlrel Th@gighe Vay/PaktimRABbivedMvBRr and cthyl acetate. The :

agqueous 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 mlL) 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)']. 'TH NMR
(DMSO-Ds, 300 MHz): & (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



15 To a solution of

[ 3- met hoxy- 4- (4-net hyl -i m dazol - 1-y1) - phenyl] - (8- phenyl -5, 6, 7, 8-t et rahydro
pyrido[ 4, 3-d] pyri m di n-2-y1)-am ne hydrogen chloride (75 ng, 0.17 mmol) in:
t et r ahydrph Ysesngnds- 3 M) was added ethyl diisopropyl grRgdoddsobds O- 33
mmol ) The reaction was stirred for 45 mnutes at roomtenperature. Acetone
(14 uL, 0.19 mol), acetic acid (19 wp 0 33 mmol ) and 20 sodi um

triacet oxyborohydride (106 ng, 0.5 mml) were added and the reaction was
StLTT edh Aol QOIS AIRAE Y AASL4- 0L B0k TRE1S8LY SRSk RHPY 80 dinder
reduced pressure. The Tésidue was purified on Silica gél using

di chl oteirabydrame gistecent r at ed agueous annnnia (9 1: 0.1 v/v/v) as

| uent ! NS | SP
o “Ia?@s%k‘%eaa%? % mﬁm R e e N R S
éH)7 ) 7sﬁﬁ1aimﬂl 11;3 suﬂ)% %57111%50 ﬁ mmoﬁzalgsgz‘?ﬁn ﬂlkt:{ly}énéa'hl()ﬂédte (35111))2waz aﬂigsdgd]derlllé !
3.19 ( &iimgmt 0°6. f@%hxléém FP3§ 125 0.38 %@01% %J zn’iﬂrfféﬁozid%gg% @gkggi?i ' %ée (d
3H), s&ﬁn&ﬁwas%lfﬁred aiEoQ %E‘ZJVP ﬁ@@%&ﬁﬂ%‘a@ ditgRd v@ﬁaﬁmﬂlﬁexﬁl
[ 3- Met hoxy- 4- (4- met hyl -1 m d11zol - phenyll (8-norpholin-4-y1-5,6,7, 8-t

et r ahy dhletjds. nastsdj witbowsten angdrbrine, drgd g)fer sodiun sulfate, filtered and the solvent was

211-Di Eﬁﬁl ¥ %HA%P?CyC% ésgll%n@lle%il%@é@%ﬂrﬁf&:&%ﬁ%i%y%al anone

2- Mor pho exanone acted with
t ert . - Hichloxgméshanganatismbl(18rH viv)as whichtneriald tha ditle nomnamdgﬁéﬁmgnﬂﬁ/m)as at he

Do SRt R MR Aol R R Mt B PR #ftind 250 10)
3 Met hoEyesé-D4-308 MBL): & (ppsﬂ)ag@m és yﬂi) -8[34136(&)/113) 1 89 (Epﬂﬂhol%ms 4H>} 1748 @,

7, 8- tetrah dr oqui nazol i n-2- und epared from
241- di ﬁﬁ%ﬂej/ el @mwum‘%@i Gﬁ‘%%ﬁ%ﬁ ﬁﬁbzﬁa%ﬂ (éyftﬁ)oﬁé%moﬂ@ gé ng, 1 0

nmol ) t szol - 1-y1) - phenyl1- guanldlne
dinitrgﬂgu%gggﬁﬁgagé gfﬁ%dFﬁ EZ? anal ogous manner the procedure
descrlbed in 15 exanpl e 45b). Cbtalned as a white solid (38 ng, 15%. MS

P(n1e) 421.1 (100) [(MmrH) 1] ?a :446 C Exanpl e 82
24§'thhoxy-4-(4-nethy|-inidazol fv) enyl am no] -5, 6, 7, 8-t et rahydr o- qui
nazol i [BhMe@llox@d-(4-methyl—'imidazol—l-yl}-phenyl] (S-pyrrolldm-l-yl-s 6,7,8-tetrahydro-

(>

N

quinazolin-2-yl)-amine

To a suspension of methanesulfonic acid 2-[3-methoxy-4-(4-methyl-imidazol-1-yl)-

20 phenylamino}-3,6,7,8-tetrahydro-quinazolin-8-yl ester (61 mg, 0.14 mmol) m tetrahydrofurane
(1.4 mL) was added under nitrogen at 0°C pyrrolidine (20 mg, 0.28 mmol) and triethyl amine (29
mg, (.28 mmol). The reaction was stirved 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 sotvent 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)']. '"H NMR (DMSO-Ds, 300 MHz): &



20 a 2- 1-Dimeth lam no-neth |idene 6-h drox c cl ohexanone
2- Hydr oxy-cycl ohexanone (114 ng, 1 0 mmol) was reacted with
tert.-but oxy-bi s(di net hyl am.no)-net hane using in anal ogous nmanner the

procedur ay@eseished i n exanpl e 45a) to give crude titlpeTapsdacugss 188 ny)
as a yellow oil which was used directly in the next step. 25 b 2- 3-Metlao

4- 4-meth 1-imdazol-1- 1 hen lamno-&-6 7 8-tetrah dro- uinazolin-8-ol
The title conpound was prepared from

241- di ' | | 1 | d
I r(f%srm& %_6% Ss?@%tﬁ%(ﬂfi&gt.99(51311:15,@2@4%9}9{:%%9mm,@.ﬁﬁmgmﬂﬂoarng ) an

N- P- met hoxy- zol - 1-y1) - phenyl

2009/ 08¥; W?/ﬁﬁh@é@#mﬂfﬁﬁz-l‘béa%ﬁ)d?ﬁé(@?ﬁﬁtsrlépe 180@. 95D 0. 60 mml )
usi ng i n anal ogous manner the procedure described in exanple 45hb).
btained as a white solid (36 ng, 17%. M5 ISP (me): 352.3 (100)
[(M-1-1)+]. Exanple 83 5 Example 78

o - o y Vi P bR E M S SR T S b a8 ek anone
(142 mg,yHlaflinefoimianas reacted with tert.-butoxy-bis- 10

(di met hyl am no) - net hane usi ng in anal ogous manner the procedure descri bed
in exanpl e 45a) to give crude title conpoung”(232 ng) as a yell ow oil

whi ch was used directly in thg next Hte o

(8- Et hoxv-5, 6, 7, 8-t et r ahydr 0- q I\||Jri:u 48

- met hoxy- 4- (4- met hyl - i m daZoty T3P - ~am@tk 15 The title conpound
was prepared from 2-[1-di yl am no- net hyl i denel- 6- et hoxy- cycl ohexanone

(232 ng, 1.0 mmol) and N-{3-nethoxy-4-(4-nethyl-im da2ol-1-yl)-phenyl]-
ot ocedup e “ulbh bERGRASAOR: pol 2 TR ol E i b AR POV AR
229 . NS, 1.SRtahyde)-quid8lid-§-0Ber [{ovhid)0+] mmd(Ex angpianol§2 mL) was added
10  sodium ethanolate (17 mg, 0.3 mmeol). 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 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
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_ (CDCls, 300 MHz): 3 (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-y}-5,6,7,8-tetrahydro-

()

N

quinazolin-2-yl)-amine

H
NZ N N._=

To a suspension of methanesulfonic acid 2-[3-methoxy-4-(4-methyl-imidazol-1-yl)-
25 phenylamino}-5,6,7,8-tctrahydro-quinazolin-8-yl ester (76 mg, (.18 mmol) in
dimethylformamide (2 mL) was added under nitrogen at 0°C piperidine (30 mg, 0.35 mmol} and



[ 3- Met hoxy- 444- et hyl -i m dazol - 1-y1) - pheny11- (8-pyridin-2-y1-5,6,7,8-tetra
hydroqui nazolin-2-yl)-amne a)l141-Di nelin-2- 1-c cl ohexanone 25

2- Pyridin-2-yl -cycl ohexanone (175 ng, 1.0 nmmol) was reacted with

tert. - butveayetbiigrizii net hyl am no) - net hane usi ng i n anal sgoEB2BIANES t he
procedure described in exanple 45a) to WD 2009/087127PCT/ EP2009/ 050036
-87- give crude title conmpound (226 #g as a yellow solid which was used
directly in the next step. MS ISP (me): 231.4 (100) [(M+H)-1.

12) _( 1&idtih emineS36 mg, @35 ﬁﬁﬂoahTﬁméA&ﬂmfésrsdhaj at-réom dernetrdturk-oivad welit- 1- | azo-

5l'm The tIe npo re aredf methl
241- é{ :f?&erféana (1Be et PH%W%F}H"% of pire %WSWE”% %6 ng, 10
mol )  asgks, N’H@:‘r%ﬁ&@%ﬁfs it m Witfer bt dxtraged twhcdditin &%@yéthergmﬁé%dﬂﬁbﬁ%d

dinitrate (137 ng, 0.37 muol) using in anal ogous nanner the procedure
descr i Besniclaystsmpe washsg yithdpied orego diymesulfete] Higradand dhq livepywasppmpveds | Sp
(ETaersS) und]el- %ed%cécﬂ&ggsuﬁé%re&due]@as' ﬂi‘xﬂﬁl@ & it &1 using

{2-P- Nétchbxqmetha(ndfmcmahyll/conmmawdIaqueoy&;mlpahelﬁﬂ QD Aolv/S) ©, cluedt toatield Hyedr o- qu

oo Oublls fomichba [ DORE R 6 Y ELINAOR T p hef o %7, s ey~ S 11O

1, 4 d| Wﬁ)ﬁ I‘H[NM@IDMS@QBG @OOM@X&@;@)&C@ Gb(SZHZ) §.2618 1Pl 32 (sni¥Et hanol
n nmethanal (2.41

(6 was added

m.) Th 6ﬁ1(setlﬁlr)e7%@ &Ifll ?rl&ﬁda&mzb%(%frﬁécﬁﬂr& &P@@ﬁ%?@@»@%{m@ t hen

ev r atsed I ) d to the
re?lmgugsgnd th so vent V\ggﬁ?\;g{) r%%gé%gﬁegﬁféggceﬁregﬁre The 20
white solid obtained (2.5 g) was suspended in toluene (13 nL) and thionyl
chloride (1 nL, 13.8 mmol) was ad(i%gméﬁ) gre stirred solution at 20 C over
10 mn. Stirring was continued at $9r 1 h when gas evol ution stopped
to gi v&-Bsopmp&}-mmehyuﬂ,@nsaétrﬁhﬁ}rmmfxmoBp?.—#d!l]Wﬁxhhim@@ﬂ)@ﬁi@meﬂmxj&drw

chl ori de | e'nf ‘}SI 3F]rﬂr64 Dioxa-s iro 4.5 d_IL,pLA e_e_tlnol-nethanone
Nor phof‘?"‘meV (“6“ r-YD-Phenyllamine s added at 0 Cto a 1 Msolution of

1, 4-di oxaspi ro[ 4. 5] cl ecane-6-carbonyl chlorkde in toluene (1 n, 1 mmol).
The m xture was stirred at 20 C for 1 h, t diluted with ethyl acetate
(40 mL), and washed successively with wate 10 nmL), saturated agueous
sodi um car bonat e sol uti on (180«] Nl N hydrochloric acid, and with brine
(10 l

15
To a solution 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 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, 6.33 mmol) and

20  sodium triacetoxyborohydride (106 mg, 0.5 mmol) were added and the reaction waé 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 ﬁeld the title compound (32 mg, 42%) as a beige gum. MS ISP (m/e): 455.3
(100) [(M+H)"]. '"H NMR (CDCls, 300 MHz): & (ppm) = 8.24 (s, 1H), 7.63 (s, 1H), 7.55 (s, 1H),

25 7.21 —17.33 (m, SH), 7.12 (d, 1H), 6.79 (s, 1H), 6.69 (d, 1H), 4.20 (m, 1H), 3.75 (dd, 21), 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).



WO 2009/ 087127PCT/ EP2009/ 050036 -88- ralL). The organic |ayer was dried
over sodium sul fate and evaporated under reduced pressure to give the
title conpound (59 ng, 23% as white solid. MS ISP (me): 256.3 (100)

[ (MtH) 1] sw& bpodius A4~ € ¢l ohexanone 5 To a solution of  pepmprgesnsonse

(1, 4-di oxa-spiro[ 4. 5] dec- 6-yl) - nor phol i n-4-yl - met hanone (59 ng, 0 23 nmol)
in 60% aqueous ethanol (1 1 nlL) were_gdded 2 drops of conc. sulfuric acid
(20 uL) and the m xture was heated to 80 C for 2 h. The m xture was cool ed
to 20 C, diluted with ethyl acetat 8&9 h) and washed with saturated
aqueous sodi um car bonat e solution%%f L , and with brine (10 nL). The

or gani ¢3-Viethoxyvaei-niethgHingideroldeyl)-phemsi]-(Sanerpduolin ehvdifoé, 28ddtrakybo- r educed
pressure, 10 t o give.the title conpound (17 ng, 35% as a white solid. M5

| Sp ( nflinazelinr2-¥lyapyBs 1 (\MeH) 4], di 2- 1-Dineth |amino- ethno

hol i ne- 4-carbon -c cl ohexanone 2-( Morphol i ne24-car bonyl)-cycl ohexanone (17
ng, 0.08 nmol) was reacted with tert.-butoxﬁ-jbis-(dinethylanino)-nethane

usi ng i n anal ogous manner the probedureld%scﬁibed in exanple 15 45a) to
1

give crude title compound (16 nm)° oi | which was used directly
in the next step. M5 ISP (nme):, ( 41)41. el 2- 3-Methox -4-
4-meth himdai |am nodro- viihotthanone 20 The title conpound was prepared

from 241-di nmet hyl am no- net hyl i dene] - 6- ( nor phol i ne- 4-

car Bony)-{ cPahabdxaing ae:tyif cng:-6-thofholimlyl-carichexanone

N[ 3- met hoxy- 4- (4- et -imd | -1-y1)- phenyl]-quanidine dini.trate (17
b 0. eaomin T G acts el ek et etetited | n
exanpl mrx_'%anﬂbt)@ldﬂ%e 8§n@ iy &lalopsus@kirdy (1 phiteddd Wscridd ihSRarthpit @¥4) 1449. 4
(100) ?%N¥F -]1. 25Exanmpl e 86 o ) )

243- Megivexyda titla corpawpe (360 me)asia yellgw il yrichvashsabiirestly inythg neistRhy dr o- qui
nazol i ne- 8- carboxylic acid dinethylamde a)

1, 4- Di oxa-spiro[ 4. 5] decane-6-carboxylic acid di methyl am de
10 b) 3-Methoxy-4-(4-methyl-imidazol-1-yI)-phenyl}-(8-morpholin-4-yl-5.6.7.8-tetrahydro-

quinazolin-2-vl)-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)-phenyi]-
guanidine dinitrate (223 mg, 0.60 mmol) using in analogous manner the procedure described m
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-imidazel-1-y)-phenylamino]-5,6,7,8-tetrahydre-quinazolin-8-ol

| H OH

O N. N

o
7N =
~_(N;

20 a) 2-[1—Dimethvlamino—methvlidenel—6-hvdr0xv—cvclohexanone

2-Hydroxy-cyclohexanone (114 mg, 1.0 mmol) was reacted with tert.-butoxy-bis-
(dimethylamino)-methane using in analogous mammer the procedure described in example 452) to
give crude title compound (188 mg) as a yellow oil which was used directly n the next step.
henylamine]-3,6.7.8-tetrahydro-quinazohn-8-ol

25 -4-(4-methyl-imidazoi-1-y1)-

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]-



WD 2009/ 087127PCT/ EP2009/ 050036 -89- To a 1 M sol ution of

1, 4-di oxa-spiro[ 4. 5] decane- 6-carbonyl chloride in toluene (1 nm., 1 mmol)
was added at 0 Ca 7.9 Msolution of dinmethylamne in water (1.27 nL, 10
mol ) Thegy (gb%g)dgﬁ ymnas stirred at 20 C for 1 h, then dipk4E@sho¥biobsset NYI
acetate (4 and washed successively with water (10 ni), saturated
aqueous sodi um car bonate solution (1Qggl), 1 N hydrochloric 5 acid, and
with brine (10 nL). The organic layer was dried over sodiumsulfate and

evaporg{?g ToHfaleR 329%
as col ess gﬁ{mlieﬁg%%g ?ﬁyﬁ?ﬂﬂg&é{‘%ﬁa{%&&?( I-%r% @ chitbellth

2- 0x0- eyahdh éXgnebambd xyd whitasild (36 met hific a ISP (mﬁe)L&ith(llOﬂ) WMaEDgous
manner the procedure described in exanple 85c),

1, 4- di oxaspi ro[ 4. 5] decane- 6- carboxylic acid di nethylam de (69 ng, 0 32
mmol ) was hydrolyzed to gi ve the tEddnepie8mpound (31 ng, 57% as a

col orl ess oil (me): 170, 3 (100 [%PHH)+#. c.2.1-Dineth

| anino Wlwm%%@-tsmwrﬂwwhn@aﬂb thogy-duframetindrigtidazpk1-y)-

2- Ox0- phedvAfenaRecar boxylic acid dinmethylam de (31 ng, 0.18 mmpl) was
reacted wi'th tert- butoxy-bis-(dinethylam no)-nethane using in anal ogous

manner the procedure described in exanple 4%8)~to give crude title
conmpound (25 ng) as a ye||OMISO|I uq, sed directly in the next
'@ JA 3.vlethox A- 4-neth

step. M5 ISP (Ink): 225.1 (100) |
1-imdazol-1- 1 --5 6 7 8-te 1L)dr o- U|nazoI|ne 8- carboxylic acid
di methyl amide The title conpodhd was prepared from

241-di B‘?QJPL’—b%ﬂétﬁﬂaﬁEiohﬁéthﬂﬁI&ﬁ&] @eﬂaew BhMlicRAmde car bonyl) - cycl ohexanone
(25 ng, 0.11 gg met hoxy- 4- (4- net hyl -i m dazol - 1-y1) -

phenyl Jﬁh%ﬁ?@@h@@ﬁmﬁmiﬂ é@(3@IWEDD@mssﬁdﬁﬁBW¥tﬂ%ﬁﬁﬁmvﬁ“analogous manner

th r 23
€100 PAREIG B AL Sl i RAIR o b e (R BBl 120k (
2 OO 9/ 0817t 2ECTI EROPOMA SR8 ) B yellow oil which was used directly in the next stqpxanpl e 87
(243- Met hoxy- 4- (4- nmet hyl -i m dazol -1-y1) - phenyl am nol -5, 6, 7, 8-t et rabydro-qu
i nazolin-8- yll-pyrrolidin-I-yhnethanone 5
b) (8-Ethoxy-5.6.7.8-tetrahvdro-quinazolin-2-y1)-[ 3-methoxy-4-(4-methyl-imidazol-1-yl)-

phenyll-amine
15  The title compound was prepared from 2-[ 1-dimethylamino-methylidene]-6-cthoxy-

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 mn
cxample 45b). Obtained as a white solid (50 mg, 22%). MS ISP (m/e): 380.4 (100) [(M+)].

20 Example 84
[3-Methoxy-4-(4-methyl-imidazol-1-yl)}-phenyl}-(8-pyridin-2-yl-5,6,7,8-tetrahydro-

| =
N =
H ]
DORY
7N N-?
N%

quinazolin-2-yl}-amine

idin-2-yl-cvclohexanone

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 m example 45a) to



| - met hanone Pyrrolidine (0.21 nL, 2 5 nmol) was added at 0 Cto a 1 M
solution of 1, 4-dioxaspiro[4.5]decane-6-carbonyl chloride in toluene (1
m., 1 nnDI) The m xture was stirred at 20 Cfor 1 h, then diluted with
et hyl g@@&@%é,@zm) and washed successively W th Wat-@hpiohseddhss 10
sat ur at ed aquous sodi um carbonate solution (10 raL), 1 N hydrochloric
acid, and with brine (10 nL). The organic |ayer was dried over sodium
sul fate and evaporated under reduced pressure to give the title conpound

(97 ngy b)

2~ (pyr Ef Fos 80y Bt E 500 ) e dc R shfl St AP e R ePiner ¢ e
pr ocedivSeISieae)t Baidd (100eKbEHI)d. 85¢), (1, 4- di oxa- spiro[ 4. 5] dec- 6-
y1l)-pyrrolidin-1-yl-methanone (74 ng, 0.31 nmol) was hydrolyzed to give
the title conpound (56 ng, 93% as a white solid. MS ISP (nme): 196.3
(100) b Mtikddy-5.6. 7R tehatidravgiiiRadotini2ngly-[Betdbthbi i@ ieanetiollimidadol-1egy-bon | -c
cl ohexanone 20 2-(Pyrrolidine-1-carbonyl)-cycl ohexanone (56 ng, 0.29 mol)

was r e = tert.-butoxybi s-(di net hyl am no)-net hane using in

anal 09?H§t1@€8?ﬁﬂouh@%a£’ﬁx%ﬁﬁ-@&‘ﬁ8m%§q QL[@QﬁLna lﬁfﬁ%pﬂq&hﬂiﬁﬁhe]t@p?idﬁQZ Gfude
title conpound (58 as a éellom10| % was used directly in the next
st ep. mlqlsm(oma €326 %11 (3mne @pdelﬁytimxyz& -(nptiyl-eidate -l aylphesy i

-1 o: |m cﬁ g ameﬁ?hm?ﬁﬁeéégn&% ‘%’%}\%@Q%%é%ar e Hﬁé%é BB deseribed in

241- di mﬂm& 466) nObtainthyd 4 yhdioe] soﬁd (ymp, 2060 MS-TSE gmizomii3)3- @9 [BeRanone (58
00 23 %ngr% nd N 3- nmet hoxy- 4- (4- et hybi m dazol - 1-y1) - phenyl kguani di ne

leltrg?é' £ ; 0.17 mmol ) using in anal ogous manner the procedure WO

2009/087127PCT/EP2009/050036 91- Taafe®®d in exanple 45b). Obtained as a

ellow solid (55 M5 ISP (rile): 433.3 KIVi-1- 94- 95
y {2 -[S-Metlgoxy-4n?4-meth§?-1mldazol- -yl§-pE§g%§%l@qlg1 7(8-tet2'ahydr0-qu9nazohnn§)

13 Met ?ﬁ‘ﬂm@hﬁﬂn— Ehvdthdddazol - 1-y1) - phenyl | - 1443 met hyl - 11, 2, 41oxadi azol
-5-y1) - 5 tetrahydro-benzot hi azol-2-yl | -am ne a)

2- Brono- 6- (3-nmethyl -[1 2 41oxadi azol -5-y1) - ﬁgﬁlohexanone

2- (3-Met hyl 41, 2, 41oxadi azol -5-y1) - cyc| oh e (90 ng, 0 5 mmol) was
brom nat ed using in anal ogous na \Ps cedure described in exanple
30a) to give crude title conmpoun 730 ) as a brown oil which was
used directly in the next steg, b 3-Methox -4- 4-meth 1-imdane 1- 12 4
oxadi azol -5- 1 -4 56 7- tetr ydro benzot hi azol - 2- yl kam ne

15 a) 1.4-Dioxa-spiro[4.5]decane-6-carbonyl chlonide

To a solution of 1,4-dioxa-spiro[4.5]decanc-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
mmoD was added to the stirred solution at 20 °C over 10 min. Stirring was continued at 40 °C
for 1 b when gas evolution stopped to give a ca 1 M solution of 1,4-dioxa-spirof4.5]decanc-6-

carbonyl chloride in toluene.

25  b) (1.4-Dioxa-spiro[4.5]dec-6-v)-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 sotution (10 mL), 1 N hydrochloric acid, and with brine (10



The title conpound was prepared from

[ 3- met hoxy- 4- (4-net hyl-i m dazol-1-yl)-phenyl]-thiourea 15 (70 ng, 027
mmol ) and crude 2-brono-6-(3-net hyl 41, 2, 41oxadi azol - 5-y1) - cycl ohexanone
(173 ny, gl ) using in analogous manner the scri bed
in exanpvgaﬁ%§@§%g?glned as a light-brown foam (25 ng?éggo &%%QESP (me):
423.1 (100) [(MrH) +]. Exanple 89 20 _gg.

[ 3- Met hoxy- 4- ( 3- nethy141 2, 41loxadi azol - 5-y1) - phenyll- (4- phenyl -4,5,6, 7-t et

rahydr

2yl ST A0 & B U oA O St andr et s 1
ng, O. gﬁrerﬂmﬂrc)e camqboﬁncﬂ{SQmw B3Ny hadwhe sbdid OMS(I6D (mfg) 2(536 (RO M) ].
dirnethyl formam de (2 nL) was 25 stirred for 50 m nutes at 50C
Acet am doxmine (24 ng, 0.32 nmmol) was added and the solution was stirred
for 5 bpRslogiholeCi-antodyledyciihedatidfe over ni ght. The solution was di’l uted
with ethyl acetate and washed four tinmes with water e wth_brine,

dried do@rsosignasLifndioxreard4aitsctnd)-morrhotip- %ﬁé@neﬁl&%% D e 8123 Frrpeld e d

Pr essuee0vd BeudoBStHNS] l‘gaﬁmlﬂ Getd e dl%lph bEGNS Sulfisd N (2 %WQL) and the
2009/ 087127PCT/ EP2009/ 050036 -92- di chl oronet hane with 3% net hanol as

el uent migusg isdeatadta §Q ICefor & fp Sumaixeure weg coolebip 24S Cadlﬂqt%‘%’ﬁlb@iﬂﬂe%g@el d. np

2 Net oty s Pl sty e IEdodd bitorbus EARDRI R A0 Bnd wih vpae o1

ile a(lhk) Abhe orgﬁmc4a3hewras dricd oGrer/ sddﬁmn aifate and evaporated under reduced pressure

o °£bS?PZ Ayt €l oo & K VBER PGB M5 SRR LAV I0KEPG (10

ng, 2.1 mmol) and 1, 1"-carbonyl diim dazol (463 ng, 2 8 nmml) in
dlnethylfornanloe (15 mL mas 10 stlrred for 30 nlnu es at 50C. The
sol ut i Bh<hd gAYy ae aladts BOIREUEBHSCHMM Y RPAS/ PR de sol ution
(1.6 mh.viddphd lilERlch bR )é%i&ﬂxﬁo%w my@ogﬁ%i)lv@aaréuc&ﬁ%ﬁl MRsHsdhL red for
45 m nutes at roon1tenperature The reaction was poured onto water,
st r r elisf(@imetisylarhino) methanedisingan soalpgpuaarsnngr|thespreerdarerdesanbst Bcexample wat er

a”dlzs s é%&vég&ldga{l%?ﬁx{ééotuhg é?%ﬁ%%&geﬁ]??ﬁ%c@%@m@@ afQ9h malkke sol id.

step. MS ISP (m/e): 267.5 (100) [(M+EH)].

e} {2-[3-Methoxy-4-(4-methyl-imidazol-1-yl}-

v1}-morphohin-4-vl-methanone

20 The title compound was prepared from 2—[1—dimethylamino—methylidene]-6-(m01phoh'ne-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) usfng in analogous manner the procedure
described in example 45b). Obtained as a vellow solid (5 mg, 25%). MS ISP (m/e): 449.4 (100)
[(V+H)'].

25 Example 86
2- [3-Methoxy—4—(4—methyl—imidazol—1-yl)—phénylamino]—5,6,7 ,3-tetrahydro-quinazoline-8-
carboxylic acid dimethylamide

a} 1.4-Dioxa-spirof4.5]decane-6-carboxvlic acid dimethylamide




b 2-Metho)c -4- 4-1-4 561-2- | aazom no -benzonitrile Trifiuoroacetic acid
anhydri de (257 uL, 1.83 mmpl) was added slowy to a cool ed suspensi on of
2- met hoxy- 4- (4- phenyl - 4,5, 6, 7-t et r ahydr o-benzot hi azol - 2- yl am no) - benzam de
(625 ng, SRefd®),) 1 n dioxane (2 nL) and pyridine (282pMbraostafo ) The
white sugﬁ%%g?on &és stirred for 20 30 m nutes under co&#?ng and then for
2 hours at 50C and for 3 hours at 80(g Additional trifluoroacetic acid
anhydride (300 uL), pyridine (400 uL) and di oxane (5 nL) were added and

t he reggti gy I r.2 dd A%y 1 Gliear s ewn
soluti?ﬁ?’ éﬁg%?éé%%ﬁﬁgggfgﬁggg ﬁ%%é?a#é ce &%%%sg%rﬂwgngh?he resi due
was pamtab tddedad BE tided setuhiyh obdietttykrandinwetien(1.2Thd., d0 gamie Thayextumas

washed twi ce with saturated eous, sodi um hydrogen carbonate, 25 Dbrine,
i ed veriabHe Trb LR AT YE SBAT-EE 887 R e EsB0EY inder
r educ eeipress I EmLY,Retufa8i Mueoisasdiuichibtbetle Situtidnl (10 aigel Nusifghloric

di chl oronet hane with 4% net hanol . as eluent to yield the title conggund
(236 nacdsodgvihdrie G gb)-{Ibs pTeams vspwenfidyd ovsbwdy sgife adieraneried wo
2009/ 082 ¥£§Iéd§§8&&%/t9%@9%ﬁ 11tR3J0mbIRIES 0L 32%) as colorless oil. MS ISP (m/e):

[ 3- Met hoxy- 4- (1-net hyl- IH pyrazol -4-y1l) - phenyl1l- (4- phenyl -4, 5, 6, 7-t'et rahyd
r obenzathd §06) M)} anine N 5 a 4-Brono- 3-methox - hen - 4-

1) f y pyli _Ller_ I _v17/ , 1567trah dro-benzot hinzol-2-yl -am ne

(4- Brono- 3- net hoxy- phenyl ) -t hiourea (1.20 g, 4.59 mmol) and

2- br onb}y BOxhenyibhyahahdrayieneid dim2Gylmide 10 mol ) in 20 nl et hanol were

stirred overnight at reflux. The hro ol ution s.evaporated to dryness;
© helOr b e iehgin inetts B Siossiore Qohpe GregPmre SHoned- CHbee ¢ 1 e wi i h
wat er @ﬁ]ﬂ)[ﬂﬁid@éﬁnﬂ&&&rﬁmg@@ﬁi&ﬂh&tﬂyﬂ@ﬁ&e (6Pheg, D03 MeRbl)was hedraacdiogdvd N
vacuo. 10 Col unm chr omat ography (70 .g silica, dichlorgﬁ%than ,afforded
the ti theditle sampenng (¢ 1 meg>Tye) ropeloglessoil N ISHmy i LIGAMOOMEM & k ny e) -
417.1 (100) [(MH) +]. 1H NWR (CDC13, 300 MHz): (ppm = 7.25 (m 7H), 6.90
(s broad, 1H), 6.50 (dd, 1H), 4.04 (mbroad, 1H), 3.58 (s, 3H), 2.75 (m
br Oad, Dirget®¢larhiy athrvli H 6-(morph Al anond "..‘!"5&;!‘ €3- Mt hox - 4-

1- 3t o s AL ALl R RAP AR Ao 157 b s RV 2 2
( 4- br obwteSy-hB{( timeyhyhiaing)hethdsentstnmyid avs Ggofis Trahmdr tlshrdeadbeniostrived zol - 2- y1) -

am ne (120 0. 289 .}, 1-net -4-(4,4,5 5-tetr thyl-1,3, 2- .

i o abOHOTRANESS) 1154 piogy HS FaPt 40 e i AR S U PSSRt at o
(6 Ny heQR% 2. MWISP (ANY: Pt pEsOMiHYri de (51 ng, 0.867 mml) in 6 n
met hanol was purged with nitrogen. The vial was sealed and the m xture was
irradiated for 1/2 h at 140C in a m crowave oven. The

20 d) 2-[3-Methoxy-4-(4-methyl-imidazol-1-yl)-phenylamino}-5,6,7.8-tetrahydro-quimazolme-§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)
[(MAH)"]. mp 150-152°C. '

30



reaction mxture was filtered and the filtrate was concentrated, the

resi due was di ssolved in dichloronethane, washed three tines with.water,
dried and evaporat ed in vacuo. Colum chromatography (12 g silica,

di chl or ond Raes7f271- 8% methanol v/v) afforded the titbergpipassashs25 (19D,
16%9 as a lig t' rovvn wax. MS ISP (mle): 417.1 (100) [(M+H)+1. "1H NWR
(CDC13, 300 MHz): 8 (ppm).= 7.79 (s, o), 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), 168 (s, 3H), 2.75 ( mbroad, 2H), 2.20 (m broad, III), 1.88 (m broad,
3H). WD 2009/ 087127PCT1EP20091050036 - 94-
Exanpl e 92 Example 87

Lghg/gt Ef—ﬁi—@f"ﬂ%;z %& blélﬁl’l-h%Q n?éaﬁglﬁ %}})hgny?sm{lno] g% 7@& yahyﬁto-qumZzoth'Eti{ ahydr o-

5- ( 2- Mt i otidtin i tyl-Greit@iond ) - 2- met hyl -thiazo le In a mcrowave vial a
m xture of 2-bronp-5-nitroanisole (800 ng, 3 38 nmol ), potassium acetate
(503 ng, 5 07 rrinol) and tetral ds(tri phenyliphosphi ne)-pal | adi un(0) (197

mg, 0.17 rnnol) in N, N-dinethyl acetarg de ) was flushed with argon
while 2-methyltlaiazole (1.71 € ) was added. The tube was seal ed
and the m xture was irradi ate snf O 10 mnutes in a m crowave

oven at 160C. The red-brown M xfure was partitioned between ethyl acetate
and water. The water |ayer was re-extracted with ethyl acetate. The

conbi ned organi c phases were washed three tines with water, once with

bri ne, apilideDiows-Ehirafhghiesioed ﬁm-kdlalﬁxelazhdleémmﬂmr ated to dryness. Columm

ftre bonptroClaut e mrsfmaatilRnl s g gt fheliat)t 551 1 (1o0)
ﬁlg (Mg 54 5]d%c3mé—6%oﬁm&1de3@ﬂﬂm Ims € 1), fl"h8nﬂ1;ﬁufeswaslsltﬂ:x)ed,a72®0 (dd,

S5 & Rt dymabinied nrstis! prseis 6107L) $54 whikd ps e R b EReT gy
5- (@ melhaxd aﬂu 'sk&ﬁurﬁfa%xﬁat% golmf&Mb nILg)' @myaro(cﬁﬁﬁc B8id, ahd 34tBARE Y168nd 20 -

anhydrous stannous chlorid in et hanol (21 mL) was
sti rr ethlat Theefrpamic Byar wes doed OVGTIﬂedlyl@ISIlka Q@CI map@ﬁtedsméﬁ:r apbced m@ssaredot he

resi due. d| ss ved in S with 2N
aqueouE™s b e PERY 8L P b PSS R AUIBE (LR

sul fate and evaporat ed to dryness to afford the title conpound (266 ng,
91% a% or a esolidll\/Bll P n1e) 221.2 (100) [(MH)+1. 111 NMWR

( CDC13, = Xapie 11y 7,33 25 (d, 110, 6.31 (it, 211),
3 815 ( ®Jsin %Einaloﬁoﬁﬁmﬁﬁﬂer aib)proééd@% cf@&znb@d-ﬁl)exaﬂiplema- l.zg-dﬁxa-ef)lrc[[li S\etitox

-4-(2-net - hen 1 -thiourea To a

3 ot MBI R oy TP IS U Rl Ry AN REZE L SR B soTRaNet ) | 1
tetrahydygf l@ggz}%sg%vh%)m]y@g&@fgj:e@n/gbr ;. Nﬁ@af{ﬂ,ﬂ@{)}gtl rring and under an

at rosphere~benzoyl 30 i sothi ocyanate (67.7 mol ). The reaction
was stirred at roomtenperature for 3 hours

1-Dimethylamino-methylidene
20  2-(Pyrrolidine-1-carbonyl)-cyclohexanone (56 mg, 0.29 mmol) was reacted with tert.-butoxy-

-cyclohexanone

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 ' 4-(4-methyl-imidazol-1-y])-

yl}-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



WO 2009/ 087127PCT/ EP2009/ 050036 -95- and the sol vent was renoved under
reduced pressure. The residue was dissolved in -nethanol (6 nL) and a
sol uti on of potassium carbonate (188 ng, 1.36 ymol) in water (3 nL) was
added. Thepr@swgtizng suspension was stirred at room t eapepradeddoVer ‘
night. The precipitate was filtered off, washed with water and di et hyl
ether to yield the title conpound as-@-pale yellow solid (113 ng, 5 89%.
MS ISP (rile): 280.1 (100% [(M+H)]. 111NMR (DMSO D5, 300 MHz): 5 (ppm =
9.82 (ﬁescﬂ;bla:d ikamBle A2b) Obtalnkdl s a Telfv {did (& T34 MSISPle): 43304(108) 1H),
3.87 (s L 2. é% XSFD d 3- %@thox -i 5_lizngms\ ? I-thﬁézgl g@u )hen 1
-(4- dr&lﬁgi nﬁ%%ﬁg%ﬁ%o- yl) - anlne 10 A solution of
[ 3- met hoxy- 4- (2- met hyl - t hi azol - 5- ygu; @gyl] thiourea (110 ng, 0 39 nmol)
and 2-br onp- 6- phenyl - cycl ohexanone (105 ng, 0.41 nmol) in ethanol (4 m)
was hedi-Mpethexyré(4-methyl-imidaizgihit-yi)-phenyll-Ee(3pnethyk t , 3 dloxaklioeod- Styil}-4.8/06H  of f
af t LaGUre and dried to yield the title conpound
(16§r ?&9@3@% E,anoﬁ. ﬂﬁ'\rfrﬁﬁoﬁ“‘“ MS ISP (mile): 434.3 (100) [(MFHI. 111
NMVR ( DMSO- D6, 300 N+E) 6 (ppm = 10 32 (brg %7/1H NH), 8.10 (s, 111),
7. 61 (s, 111), 7.56 15 (d, 1FD <; Et,NZI 7.15 - 7.21 (m 311), 6.85
(d, 1H), 4.00 (m 1FD 3 48 (s,” 237 ZFD 2.68 (s, 311), 2.14 (m
1H), 1.70 -1.94 (In, Eum@ﬁ
[4-(2,4-Di nethyl-thlazol 5 yl)wd met hoxy- phenyl | - (4- phenyl -4,5,6, 7-tetrahy
dro20 benzothlazol 2- 542 -Metinllimeth 1- thlazole In a
43-pe lghexanoneol e (600 ng, 2 53 mmol),

thiln{ 624 '
pot ass
tetrak?‘sf%”é\?ﬁ?%ﬂiin%‘% Sisk ne? %2?1@5 NFS?O T ool vy prominated using in
2 i e bl el w‘?ﬁ‘%“@)“mlz"‘éw Ao (75
, i ne iaz s adde e tube was seal e
anglot hes ﬁnx %rPgnl ﬁﬂra Pat ed- %ddn%lynl?nﬂ%tl?géy\g? "170C. The red-brown m xture
was partitioned between ethyl acetate and water The aqueous | ayer was
re-extra Lpd w th ethyl. ace ta{ . The o2-|ned or gani.c ohase er e _washed
with wikis ethg 4— -methvi-i mudazal-lo

evaporﬁhﬁgw@@bgﬁmﬂ@§§pz_ Lagiipe 30 chronatography (40 g S|I|ca, hept ane /
ethyl acetate 7:3 v/v) afforded the title conpound (415
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-[1,2,4joxadiazol-5-yl)-cyclohexanone (173

..:.h c¥a =3 _'_»';ﬂ..»' -4 ~ O -.: ) b= -V G"' \ w1 was

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)].

Example 89
20  [3-Methoxy-4-(3-methyl-[1,2.4]oxadiazol-5-yl)-phenyl]-(4-phenyl-4,5,6,7-tetrahydro-

o r
NY\@S -
~<\._o ‘
N

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) m dimethylformamide (2 mL) was

benzothiazol-2-yI)-amine

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



WD 2009/ 087127PCT1EP20091050036 -96- ngy, 62% as a yellow solid. M5 ISP
(me): 265.1 (100) [(MH)1. NWR (CDC13, 300 MHz): (ppm = 7.90 (dd, 111),
7.81 (d, 1H, 745(d 1H), 3.95 (s, 3H), 2.71 (s, 3H, 2.35 (s, 3H. np
123 - 12 » 2 4-Dineth 1-thial-3-nt- hen lamn on of
5- (2- et @fxﬂi T4 o- phenyl ) - 2, 4- di met hyl - t hi azol e (4?‘5%’7’@9@5@%) and
anhydr ous stannous chloride (1.52 g, ¢6.9 mnol) in ethanol (25 rolL)was
stirred at reflux for 3 hours. The yellow solution was evaporated and the
resi du ssol ved | eLaj Thi Lon
e eon ST RS ot B P MRS B g Dhde RIS LR ERR Tl A R
Wi th rraggesanann@alzgatsep@m;mns’a)l ¢ENt (M)ﬁ;[(BMar)b]r at ed to dryness. Col um
chromat ography (50 g silica, heptane / ethyl acetate 30 - 60% v/ V)
afforded the title conpound (276 ng, 75% as a pale yellow solid. M5 ISP
(rﬂe) 235. 2 (100) [(MEH) ] . 1F valix(a%l&) 300 1vi1Hz) S (ppm = 7.04 (d,
6. 31 , 3.80 (s broad, 2H), 8 (s, 30, 66 (s, 3H, 2.29
(5 5312)Me X}j_—iiéi-phg_mél @,7@ptrahydro-benzoth1azo]-z-ylammo)—benzomtnle
[4- (2, 4-Di et hyl -t hi azol -5-v1) - 3-net hoxy- phenyl ]t hi ourea To a sol ution of
4- (2, 4-di rnet hyl -t hi azol -5-y1) - 3- net oxy phé am ne (100 ng, 0.43 mmol)
in tetrahydrofurane (4 nl) vag, ag eder@p W under stirring and under an
at nosphere benzoyl i sot hi ocyana ¥+ 0.45 mmol ) The reaction was
stirred at roomtenperature fg our nd t he sol vent was renoved
under reduced pressure. The N%si due was sSolved in methanol (6 nL) and a
sol ution_ ¢ | J [ r]“m) n water (3 nL) - was
added. & i e & etat ure over

ni ght . ATs*aﬁltBﬁ%Fum bﬁé@z wa% ’ﬁJtéutaﬁycﬁQ-b@ﬁzfotm&@ﬁf@mn%d)tbe\ﬁ@&leac@(giodh bhyl

ether to yiel he"titl e conpound as a pa eyellowsolld(90 2% . M5

| SP ( rrm)ol) a,31@41 11 qanmgyld{@muﬁ@ mig, Aft/Rmahivi B‘nlgﬁ‘ﬁﬁ) = 9.81
825%65:})50 3%1?115‘81\56 (a§ 5%8_91“ he Zolg&oél(xgas 01;3111:21 to (° (pa!nd(ﬁ % iy mu@aﬂﬁoﬁlﬁm 3H),

Dineth 1 thiazol- -3-me hox hen4
he - 4 Bydoxide silutam (dhﬁanbe’hzbmm@zsmsadée@sic)wlarﬁ" reereaction muxtlutﬂwwstu'red for

ol ) SO BRSO e e o AR Rer b e bt el

(3 ) tweasliheas Berbdo ﬂfe&dsm(d @UEkvatr git drichhe yiddihi pitle asrapbuma 66 m@as

it o EameLPIEvis H. TOGH- %Ep@wiﬁ’%’?e@%ﬁ%??f?g? [eBoif ey “as. 2 (100

[ (/{+14) 1] "H NMR (DVBO- D6, 300 MHz). 8 (ppm) = 10.27 (hr s, 1H, NH),
7.59 (s, 1H 7. 28 V\D 2009/ 087127PCT/ EP2009/ 050036, -97- (t, 2H), 7.12-
7.19 (bh2 8 1-4 ‘ g (m 2H), 2.66

(5. 3o 0eck el sghyd%amm 1o Qs a@deaélow 3ol ATohGor

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 aqueousrsodium 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
eluent to yield the title compound (236 mg, 40%) as a beige foam. MS ISP (m/e): 362.3 (100)

[(MHE)'].
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5
(4-Phenyl-4,5,6, 7- tetrahydro benzot hi azol - 2-y1) - (4-pyri di n-4-yl - phenyl ) - am
ine a) (4-Pyridin-4-yl-phenyl)-thiourea To a sol ution of o

4- pyri di Ryg200bp@henyl anine (142 mg, 0 83 mmml) in tet papxei@sideosane (5 nl)
was added drop wi se under benzoyl i sothiocyanate (124 ulL, 0.88 nmol) The
reaction was 10 stirred at roomtenpeyrature for 3 hours. The sol vent was
renoved under reduced pressure. The residue was di ssolved in nmethanol (6
m.) and a' sol ution of potassiun1cq§g9ﬂﬁ;91(346 ng, 2.5 mol) in water (3
m.) was added. The resulting suspension was stirred at roomtenperature
over nigMethoniyed-fi-methyl-i Hepyraee-47)-phensdl-Gf phenylad Add -eirahyduat er  and

di et hylbﬁizt E@E’ZO' M the title conpound as a pale yellow solid (291 ny,
1529% . 8n1 3: 0.2 (56) [(N¢F+1)+], 213.0 15 (100) [(M NH3+H)-].
NVR (DMSO D6, 300 MHz): 6 (ppm 9.86 (s, 1H;/NH), 8.61 (d, 2H), 7.79 (d,
2H), 7.69 (d, 1H, 7.61 (d, 2H). 7-tetrajh
chp-benzothilin-4- 1- hen 1 -anPrg
(4-pyridin-4-yl-phenyh-thiourea ( ( mrol ) and 2- br ono- 6- phenyl -
20 cycl ohexanone (116 ng, Q.46
reflux over night. The sol ven=was renoved under reduced pressure and the
resi due was purified by colum chronat ography on silica gel using
nethylén@lmhhmﬁLdeﬂﬁmdnmamﬂ“ﬂeﬂwnﬂhubﬁUdﬁnmwhaﬂhanmméiﬁﬁiitﬂﬁm& as the

'(3! iy (B Ty e R R Ovee Bt FppoEridihy =5 61 (d.
cﬁ@oﬂeﬂano%@%ﬁ 298 501 Oqﬁnﬁ)g,m 2bin ethadd Were7 stdred (OFernfit) at Tﬂ?ﬂlﬂ:@ ThélbroRi) ,

4 08 18 1H), 1.70 - 1,98 3 Exanpl e 95
[ 4-( 2( glmqwa@aez@wm@gdrﬁw Fathg bfg’gﬂﬁ (7 wag dissegtved lﬂlélhforén?fgﬂa{’bd‘f%]é%i?g? hleazol

- 2-y1) 135 fifes MR @RQPARBIRE (R AR AR/ SOEA0 e s8R ent whk LIMRHE&RIN vacuo.
10 Column chromatography (70 g silica, dichloromethane) afforded the title corpound (1.18 g,
62%) as a light brown foam. MS ISP (m/c): 417.1 (100) [(M+H)"]. "H NMR (CDCL, 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, 31).

15 b) [3-Methoxy-4-{1-methyl- 1H-pyrazol-4-yD)-phenyl}-(4-phenyl-4.5.6,7-tetrahydro-

benzothiazol-2-v])-amine

In a microwave vial a mixture of (4Qbr0m0-3—methoxy—phenyl)—(4—phenyl—4;5,6,7—tetrahyd1‘0—
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) 1. "HNMR (CDCL, 300
MHz): & (ppm) = 7.79 (s, 1H), 7.75 (s, 1H), 7.38 (d, 1H), 7.22 (m, 6H), 6.97 (s brpad, 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-(2-ethyl-oxazol-5-yl)-phenylamne (470 ng, 2 5 mol,
CAS 73286-36-9) in tetrahydrofurane (20 nL) was added benzoyl

i sot hi ocyanate (449 ng, 2.8 mmol) The reaction 5 was stirred at room

t enper at ours. The sol vent was renoved unde | essure
and the 5@??3%@“%%2 suspended in nethanol (30 rol). ngggg#ﬁﬁgggﬁbonate
(1036 ng, 7.5 mmol) dissolved in watgy (15 nL) was added drop wise to the
suspensi on. The reaction was stired at roomtenperature over night. The
resulting solution was evaporatedEgggﬂ)pQ%residue was stirred with water.
The precipitate was filtered off, washed twice with water and twice with
di et hy[3-Mtedxyet-(2-hiothyl-8sazblé-yhpphaiyl Sd phedyl-45,6 Ftteachlydirofhenzotbiazoldl-t he
sol vent_was renoved under reduced pressure to yield the title conmpound as
a | ghtWPew solid (270 my, 44%. M5 ISP (nfe): 248.1 (100) [(M+H)-1. 1H
NVR (DMSO D6, 300 MHz). 8 = 9.80 (s, 1H, NH), 61 (d, 2H), 7.52 (d, 2H)
746 (s, 1H), 3.80 (q, 2H), 1.28.(t, 3%&. 15 by 1-Hxazo 1-5- 1 - hen 1 - 4-
hen |- 456 7 4dr o -b en zot im ne A sol ution of

[ 4- (2-et hyl -oxazol -5-y1) - phenyl ng, 0.50 nmol) and

2- br ono- 6- phenyl - cycl ohex ngl (139 ng, O ronol) in ethanol (5 m) was
heated to reflux over night sol vent was evapor at ed under reduced
pressure and the residue was purified by colum chromatography on silica
gel Susihy(heethokeAaishplanyha-metdyinthtaagleene chl oride / methanol (19:1 20

Ve 1 ot Siptlihagh il aifipsd o AR e (SbAhTS sa i, Byl vl S0 1
10. 18 @dmtats (503 g, BIAY mrdo nd tsirald(riphe iy B® sphine) 3814 dym®HY 197mg .47 , 1H) ,

]7_ %S_ ( %’L@'—%N ,ﬁﬁx;&?a&ég%{d?%g%t%ﬁ%s é%%%itﬁ%rg%@wh%‘é&imgth%&igog’(1.]7H) '

[ 4- (2, 4; 13.9RidY) wapveddad. The yiby wak ssayd and 4hcplaait wés Brabiaied 2etimes for 30

r ahydr o- benzot hi azol - 2-y1) - égine _ 2009/ 087127PCT/.EP QPQIOSOQF? - 99-

a' ) 104 mpnufesdp gapifrowavRQeR3f 160°C. e edDppwi mgsiurgvas partitioned between ethy

4- (2, 45 Qi peliiik e @ROWater MidrReB kiR dAGyit et Ryl MBotatd. TheBiRIbne@OfRzanic
10006002-41) in tetrahydrofurane (20 nml,) was added benzoyl isothiocyanate
(449 nphasgs Beramwabhed thige fimge with vaigasonse withdping dred path meagpey i siléts gnd 2

hour s. I I t esi due
hour s, o SO B USAE, SepRBSUB AR 6 €3 e
di ssol eferdedithasitie cofpdundi(360rag, LReGed agelpy wise MSOISPHeVguddengldh. The

reacti ) Lrr r mer at ur. ver. . ni T [ | t.i

SR DR B AR eBl e S VR ETAE RS, S L Pl T R R 7
preci p(&,@ﬁ% x\_/@§_1_g‘, lgm,eg_eg(spgﬁ)_ mpsher7o@. ce with water and twce with

di ethyl ether. The residue was dissolved in tetrahydrofurane and the

sol vent was renoved under 10 reduced pressure to yield the title conpound
as an i | 5B Ent SP (me): 248.1(100) RwWH) 1. '11
NMLt ( OVEO- 136 iy Hgsp %:n 80 (s, 1H, NH), 7.55 (d, 2H), 7.50
(d, 2HA sugpesdiof of 5-8HmnettR29-4{ratro-pkfnyl)-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)T. "H NMR (CDCl;, 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-Methoxy-4-(2-methvl-thiazol-5-yl}-phenvl]-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



b 4- 2 4-Dimeth 1-oxazol-5- 1 -dro-benzothiazol-2- 1 -amne 15 A solution
of [4-(2,4-dinmethyl-oxazol -5-y1)-phenyl]thiourea (124 ng, 0.50 mml) and
2- br ono6- phenyl - cycl ohexanone (139 ng, 0 55 nmmol) in ethanol (5 nl) was
heat ed t Qug sfobAsigver night The precipitated solid waschjgbb@bgdoRf f after
cooling to roomtenperature and dried to yield the title conpound (170 nyg,
85% as a light brown solid. M5 ISP (ggle): 402.2 (100) [(MrH)+1. NMR
(DVBO- D6, 300 MHz): 8 (ppm = 10.37 (hr s, 1H, NH), 7.53 (d, 211), 7.42

d, 21 , 2.72
(m 1hd 51@ 3@9?& Qvaébgmﬂ%gg Bﬂge( uééid Br%e?sé? Eﬁe %&d&%?aslqﬁ%v‘éd ?I?lélé{ﬁ%nojiltg
Exar’rpl eleZ;ad a solution of potassium carbonate (188 mg, 1.36 mmol) mn water (3 mL) was added. The

[4-(3-Me 1,2,4)thi adi |
ahyélr orﬁhﬁ%%ﬁ‘gﬁpsﬁsﬁn)%sls%l?géﬁoﬂ% %‘g[zerﬁ‘%e% f’%m% ﬁﬂﬁﬁ?ﬂ%@%’""%ﬁ%ﬂ%%%ens| on
of 3- nﬁlabl)éli-vﬁth(vﬁatéﬁ dndl @reﬂﬁe‘i‘ Bbhér) télgaefm fhctiitle @Binpa@ldas Gk yelow ColPAn haRp], CAS
800408- 77-9) in ethan é was added fi né@lﬁ chl oride (401 n%g
mol9) §?id>)tM%1$Pe('§%’ﬂ 8% IQQe@t{@\‘iJer]?M(DM 553 00TMELZY; & (PBW 5 81%dt | on
was po ﬁkgﬁhﬁ %@Uﬁi’}} 282 gﬁ“ﬁé@ﬁi ﬁ?’h%‘( e g8 (<C 9%@%5\8%9' ution

andth rre he precipi tate
2009/ 08_7127PCT/ EP2009/ 050036 100 was filtered off, vvashed with water.

(110%. asayellowsolldMSISP(rﬂe) 1922(100) [(M+Hf|.

S IR SR e o (- mefte bt b eay B ciatks 3P e Do spmbD s

4- (3- @I%ok%hgnﬁkyab@&hﬁaﬂela@ %) 0 Phemonancandi84 miPwathedRd BRIThx i N
t et rahydr of ur ane “( 6. dded benzoyl i sot hi ocyanate (76 ng, 0.44
mol ) wm@acﬁhemcmgteéwhé ‘éas ﬁlter%@‘ﬁwaﬁ@'rﬁgem igreoth Gy ead drpkido

sol ven 1
Suspendii ! BERER R 00 eSS Y R ARA Kt USHRE (s 193 (196 10agED .
"H NMR (DMSO-Ds, 300 MHz): 8 (ppm) = 10.32 (br s, 1H, NH), 8.10 (s 1H), 7.61 (s, 1H), 7.56
15 (d, 1H), 7.29 (t, 2H), 7.15 — 7.21 (o, 3H), 6.85 (d, 1H), 4.00 (m, 151), 3.48 (s, 3H), 2.75 (m, 2H),
2.68 (s, 3H), 2.14 (m, 1H), 1.70 — 1.94 (in, 3H).

01 (br

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 2 microwave vial a mixture of 2-bromo-5-nitroanisole (600 mg, 2.53 mmol), potassium
acetate (377 mg, 3.80 mmol) and tetrakis(tripbenylphosphine)}-paliadium(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 scaled 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 1o dryness. Column

30  chromatography (40 g silica, heptane / ethyl acetate 7:3 v/v) afforded the title compound (415



mol ) dissolved in water (5.3 tnL) was added drop wi se to the suspension.
The reaction was stirred at roomtenperature over night. The resulting

sol ution was evaporated and the residue was stirred with water. The -
precipit |tered og washed with water and wt her to
yield thg‘t(?%o\tﬁ?@m?grrpound as a yellow solid (75 ng, 71851%?\/%9%858 me):
251.0 (100) 15 [(MrH)], 501.1 (83) [(ggMH 1. 111 NJV[R (DVSO- D6, 300 MHz).
S (ppm = 10.04 (br s, 111), 7.94 (d, 2H), 7.72 (d, 211), 2.63 (s, 311). 4

3 Vet hid 2o I A1 ol b 158 53 14%06) kA 2 R eRALSbo M40y 2

am ne
[4- (3- gy~ 190 Qidd ) M 7Rl A2 L), 5:49 10, IBNED9S I BHDOITeds, (5, 13 (o389, mpo! ) and
2- bronD 6- phenyl - cycl ohexanone (84 ng, 0.33 mml) in ethanol (3 nil) was
heat ed£b-1 éﬁ x over night. The precipitated solid, unreacted thiourea,
was filtered off after cooling to roomtenperature and washed with

et hanol . The filtrate was evaporated under reduced pressure and the

r esiddub) 4ves4-Dlimethyleitiiagg)- cmethery-phanplgniint ane / et hyl acetate (4:1 v/v)

o AL ST S S OIS g e L0 e o0

ppm anhiy@robd steiwmous phidrdde (1MNE) g, 72.18@00) dy etBdb) (257mbBvag gtnr@lla_t)reﬂu?c B3 (t,

(
gil)l) ’ 25‘?1189-(‘1(‘3% Ye‘i 3‘01‘itz°?r1)"§as efa%k%%m%’%if&%“ﬁ\%s%ﬁeé%5%5%3%%35(2)03? 0(58036

-101- solutiorl xira?slveashe@(xﬁi}mmewuahd«wm hedraRride ertutiic, heibtatvith watvepathybrint,s a
five-or six nmenbered he erar group, optionally substjtuted by R; Ris
hall8gefiried Wit pagpeim S“IL% leegh%@qvﬁﬁﬂrétﬁdm %;@ﬁf’m‘!‘ ower al koxy or

| ower @ﬁrgﬁléﬁégéﬂﬁfﬁotg%l‘?dﬂ, el @Qﬁpacet]a% ﬂ(?— @%vﬂ SR EaNthe Itlﬂ&‘\@ém@dﬁﬂxy,

| ower al kyl, "hal'ogen or cyano; R3is -

C6 0-1 ower, al k ower
al kyl | (76w, 7é%ke$<aypa1¢1y@:1¥0@~5<§ﬂhd WOSREIDI T OB  CEOYMR (Rt

| kyl | Ky I |yl
aC( %) ) %0({ er 6¢ Qpéﬁn QW4|(§ arJyP 3 mhzgé?’yg;a%\l%%%ﬁﬁ X’ ?gg? y@é%&?;’?r ri ﬁgsyar e

opti onakbys, SHb)s:hp 11t-edi39¢. one or nore
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¢) [4-(2.4-Dimethyl-thiazol-5-y-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 teraperature fer 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/c): 294.1 (100) [(M+F)']. "H NMR (DMSO-Dy, 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) 14-(2 4-Dimethvl-thiazol-5-v1}-3-methoxv-phenyl] —( 4-phenvi-4,5,6.7-tetrahydro-benzothiazol-

2-yl)-amine ,
A solution of [4-(2,4-dimethyl-thiazol-5-y1)-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 filiered 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-Ds, 300 MHz): & (ppm) = 10.27 (br s, 1H, NH), 7.59 (s, 1H), 7.28



15 R4is hydrogen, |ower alkyl, hydroxy or CH2CN; Xis S or R3is hydrogen,

| oner al kyl or hydroxy, A ) Yis-a bond, -0-, -CH2-, -CH2-CH2-, or
-N(R)-; Ri s hydrogen, |ower alkyl, C(0)O-1ower alkyl, C(0)-Ilower alkyl,
S(0) 2- | owed 2dbAiyiz7 or 20benzyl; 1sOorl or a phar maceulpicgaprbatoasibisve aci d
addition salts thereof. 2. A conpound of formula |I-A according to claiml

25 |-A wherein hetis a five-or six-gienbered heteraryl group, -102- Ris
hydrogen, hal ogen, |ower alkyl, lower alkyl substituted by hal ogen, |ower

al koxy (opHl gwer— 2l KexMIBUbSS (d, qrm Y abQIE (s, 3H), 2.74 (m, 2H), 2.66 (s, 3H),
2.20 (s, 2H), 2.13 (m, 1H), 1.70 - 1.93 (m, 3H).

 Example 94 _
5 (4-Phenyl-4,5,6,7-tetrahydro-benzothiazol-2-yl)-(4-pyridin-4-yl-phenyl)-amine

ey~

T
@/©/ C
N. .=

a) (4-Pvridin-4-yl-phenyl}-thiourea

To a solution of 4-pyridin-4-yl-phenylamine (142 mg, 0.83 mmol) in tetrahydrofurane (5 mL)
was added drop wise under benzoyl isothiocyanate (124 ul., 0.88 mmol). The reaction was

10  stirred at room temperature for 3 hours. The solvent was removed under reduced pressure; The
residue was dissolved in methanol (6 mL) and a'solution of potassium carbonate (346 mg, 2.5
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 dicthyl 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-NH;+H)"]. "H NMR (DMSO-Ds, 300 MHz): & (ppm) = 9.86 (s, 1H, NH), 8.61 (d,
2H), 7.79 (d, 2H), 7.69 (d, 1H), 7.61 (d, 2H).

b} (4-Phenvl-4,5.6,7-tetrahvdro-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 vield the title compound (34 mg, 20%) as a yellow solid. MS ISP (m/e):
384.2 (100) [(M+H) 1. "H NMR (DMSO-Ds, 300 MHz): 3 (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-(ZnEthyl-oxazol-S-yl)-pheny]]-(4—phenyl—4,5,6,7—tetr:ihydro-benzothiazol—Z—yl)-amine



R2i s hydrogen, |ower al koxy, hydroxy, |ower alkyl, halogen or cyano; R4is
hydr ogen, |ower al kyl, hydroxy or CH2CN, 5 Yis a bond, -0-, -CH2-,
-CH2-CH2-, 0 or Ri s hydrogen, lower alkyl, C(0)O0O-Iower alkyl, C(0)-I|ower
al kyl al kyl, or benzyl; or a pharnmaceuti aci d
addltlonvgg%?b %%of 10 3. A conpound of formula I-A?gt%%%@ﬁﬁ%Mﬁo claim
2, wherein Y is -CH2-. 4. A conpound_ gf formula |-A according to claim 3,
wherein the conmpounds are

(3- met hoxy- 4- oxazol - 5-yl - phenyl) - (4-phenyl -
-2-yl)-am ne
[ 3-fluoro-4-(4-nmethyl-imdazol - - (#phenyl -4,5,6, 7-t etrahydr o-
benzot hi azol -2-yl)- 15 am ne

[ 3- met hoxy- 4- ( 4- met hyl - i m 81 1 D 4-pheny1-4,5, 6, 7-tet rahydro
- benzot hi azol -2- yl)-am ne

[3 nethoxy24 (4 nethyl-lnldazol 1-y1) - phenyl ] -[4-(2- net hoxy- phenyl)-4,5, 6,
: argine 20

3 t (4 _ | th
[ gﬁeﬁ‘&%so th %f@a] ?dl{(ll— g‘gﬁgyl%é[ﬁ%%’%%. azgy]bgngg#f(rﬁnge bt&% 7&%%8(% 55 f95 jior ome
- r’ret hoxe;tfaﬂyc(rdﬁamt: Ba mL)nvalsaezhibd Ezenzﬂ))fhmthmyj,&a}late (449 mg, 2.8 mmol) The reaction
4-(A-trifl th d t hi | k
[ (2, R HT0] BRBhERYTRORE B8 bobse TR b POt R BO01 S S S PFret howy-
4-(4- neﬁchmb reszﬁehm ﬁi&ﬁ@ide&wﬁ)):thﬁﬁtﬂ 34 1]nLj PPt A36um carbonate (1036 mg, 7.5 mmol)
[4-(2,5- dlnethyl phenyl 7- tetrahydro benzot hi azol - 2-y1] 43- net hoxy- 4

- (4- nefiﬁ§q lyqe g 3wty (B %g Wﬁih@qu’l iWjge to'the suspension. The reaction was stired at
[ 4- (2- el RrBmRRRRY Her fight. thz {6l @aﬂﬁ& henaebdthd aha fe Yalaub JBBlhRQxy - 4- (4

-nmet hyl -i mdazol -1- yl1)-phenyl kanT ne

[4 (3 wﬂbo*ra@crﬂhmtrmﬁapm‘éwﬁlymﬂ &L Maxhqwmwatméwma\z@l digthyl| ]
e | ] .
R b TR s o OB Lo S et
1] [ 3p1‘m$ulnmowie4d {hé-titlrebdinpburidrisddizhl yelloywlsplip (R50yohds 4ATeneMS ISP (m/e): 248.1
(100) [(M+H)']. "H NMR (DMSO-Ds, 300 MHz): 8 = 9.80 (s, 1H, NH), 7.61 (d, 2H), 7.52 (4,
2H), 7:46 (s, 1H), 3.80 (q, 2H), 1.28 (t, 3H).

5,6, 7-tetrahydro-benzot hi azol

15 b) [4-(2-Ethyl-oxazol-5-yl)-phenyl]-(4-phenyi-4.5.6.7-tetrahydro-benzothiazol-2-yi)-amine
A solution of [4-(2-ethyl-oxazol-5-yl)-phenyl]-thiourea (124 mg, 0.50 mmol) and 2-bromo-6-

phenyl-cyclohexanone (139 mg, 0.55 momoel) m 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)aseluent to yield- the title compound {170 mg, 85%) as a brown solid. MS ISP (m/e): 402.3
(100) [(M+H)+] "HNMR (DMSO-Ds, 300 MHz): 8 (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,iZH) 2.12 (m,
1H), 1.70 - 1.88 (m, 3H), 1.25 (£, 3H).
7 Example 96
25 [4-(2,4-Dimethyl-oxazol-5-yI)-phenyl}-(4-phenyl-4,5,6,7-tetrahydro-benzothiazol-2-yl)-

amine
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[4-(4-nmethyl -im dazol -1-y1) - phenyl] - (4-phenyl-4,5,6, 7-tefrahydro-benzothi a
zol -2-yl1)-am ne , '

{4-(4- Ch%@ﬁ?mﬁ ﬁﬂy})-2[3-nethoxy-4-(4-nethy|-inidazoIPéTmﬁimgagﬂ%lanino]-4
,5,6,7- tetrahydro-benzot hi azol -4-yl}-acetonitrile

2-(4- nethyl-lnldazol-1-y0-5-(4-phenykxﬂ,5,6,7-tetrahydro-benzothiazol-2-y|
,anino)-benzonitrile 5

[4 (2, L ydr o- benzot hi azol - 2-y1] - - [ 3- net hoxy
[ 4 (2, Fodk whlltlon of mm-yﬁmahbd@xszo'létsé) plemy Broncd o ogh?- émolzcﬁﬁ]lﬂf)(ﬁ(}mt hoxy-

— | nni daz
(4" (3, BauR PR RERBRpY 20857 R 4B Rhay sosinswpe (44 e 2 oD T
[ 3- met haxdordwidktiRt hyﬂoomilt&npmtdwibf 2 heMi)Tt@h&hyﬂltlvam_rﬂﬂoved under reduced
54( E§3 ngfegé}{rql: El?({fgé qus]f ge éﬁ gllﬁﬁ qz R];r?};[:t:i}gtp %’Oomf @%gtgsri]tlm? %grlbénza-té/ 81]()315 8 r’ret hoxy-
[ 4- (3, F-5thinbl) URkORL At e wis BiRd Grdpphhahygds asparsat Theaedtod wa@] [3-m

et hoxy4- (4-mét hyl i m da7ol-1-yl)- henylkanlne 15
[ 3- met Hdx§H af T¢Qpm tREDGLAtLIE AT FUEHT.- ﬁm‘yq pltmgesalptipn was evsperpted aodenidug 5 6, 7-t

trah 5

oty BT BB MR Eu il SEL Nl iy
-benzoﬂhﬂ@demmrZhyh$ﬁamnmed$MMﬁﬂlnhmmhﬂk0®MEmyﬂQQM&@Vmﬁvm§n#mnwdundm
y$)170 L&l ?%‘ 0L RIOFRINHERAL compblha bfarl b doik B higY b TNERRY (. 20
[3-fl UQllS)iﬂﬂ())“[v(m{-i)WIHNNﬂE@mMSﬂ) N&Be@hﬂwm@ﬂae&mmweﬁym 4,5,6,7

-tetrahydr obenzot hi azol -
[4-(2, 4 |%ﬁﬂ@#%Hbﬁéﬂ&%ﬁﬂigﬂgiﬁﬁﬁbtrahydro benzot hi azo

1-2-y1]-[3-fluoro-4-(4-nmethyl-imel a7ol- 1 -yO0-phenyl]am ne 25
2-(4- nethyl-|n1C|nol 1-y0-5- (4-phenyl-4,5, 6, 7- tetrahydro -benzothlazo
1-2

- | L 1EaEle 4- e lu DXRZ 451, oy | = i_;,"l_:‘glil" A1, Y -tqifabyavg-bEny WX =VA- 8D ine

o RN PR A Lok gape Dok IRl e e

t BEphynﬂ-c@é’lamadahnﬁe-(ﬁw @g0).55 mmol) in ethanol (5 ml) was heated to reﬂux over night,

o7

1

[ 3-

1-5- 0 henyl hen 4.5 6, 7-tetrahydro-benzot hi azo am ne
[ 4- % amwﬁ#ﬁ P@da‘f%]f%te?df% afier ﬁ%@ﬁ*&ﬁ@ %%Wy%f F 5 %&MY@“S"

, 6,

(4

in

(

7-t gfig adsw%dﬁﬂgwxﬁg hi58@Qis 4 1ight BFdyvn BETRAIBAS ISP (m/e) 4022 (100) [(M+H)] 1H
phen 1 tetrahydro benzot | nazol- ZIX g X

e DMSO-Ds, 300 MHz): 8 (ppm) = 10.37 (br s, 1H, NH), 7 3(3 2H) 742 (d H), 730
20 (t, 2HD), 7.20 (t, 1H), 7.12 (d, 1H), 4.05 (m, 1H), 2.72 (m, 2H), 2.39 (s, 3H), 2.24 (5, 3H), 2.12 (m,

1H), 1.70 - 1.88 (m, 310).

nyl)-am

Example 97
[4-(3-Methyl-{1,2,4] thiadiazol-5-yl)-phenyl|-(4-phenyk-4,5,6,7-tétrahydro-benzothiazol-2-

H
NN
. N

a) 4-(3-Methvyl-{ 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} chioride (401 mg, 2.1 mmol) and the

reactionwas heated to 70°C for 4 hours. The yellow solution was poured onto saturated aqueous

yl)-amine

25

30 sodium hydrogen carbonate solution and the mixture was stirred for 30 minutes. The precipitate
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[ 4- (2-ethyl -oxazol -5-y1)-phenyl] - (4-phenyl-4,5,6, 7-tetrahydro-benzat hi azol -
-2-yl)-am ne ’

[ 442, 4- diggbibwhe3azol - 5-y1) - phenyl | - (4- phenyl - 4, 5, 6, cbi@iidise- benzot hi

azol -2-yl1)-am ne or [443-nmethyl - [1,2,4] thiadiazol-5-yl1)- phenyl] -(4

- phenyl-4,5,6, 7-tetrahydro -b enzot hypgzo 1-2-yl) - 5 amne. 5. A conpound
of formula I-A according to claim2, wherein Yis -N(R)-. 6. A conpound of

f or mul ' ' 1R, M G5 EhdtddP iR QrPaLRe 18 an

5 bengyd S B A e LTy %j Bri di -2y
1H3- netitere- Bhe(clicatmt drgdnid layeta wote evaparytegd treniglt kausde tigle gpmpound (110 mg,

i e 2R R M 1B T o a1, 3 AR EOPRUbAS80 S €, PY
conpousdpgh) £ 0leandd, 2H),-633a@c DMyl iciid (bos, RHAI2341(s, 3HB1) 0, 1, 2 |- B wherein hetis

a five-or six-nenbered heteraryl group; It'is hydrogen, hal ogen, | ower
alkyl , lower alkyl substituted by hal ogen, |ower al koxy or 20l ower al koxy

SUbSti%E?ﬁe{MMmQEh%gﬁﬂﬁmﬁ@bﬁSQﬁqm@gﬁﬂﬂﬂ&ﬂ&ﬁr al koxy, hydroxy, |ower alkyl,
n-or cyano,

hal oge . I's hydrogeén,” Tower alkyl, hydroxy or CH2CN, Rsis
hydr 0g8in,a solutien otd-k3yincthyl-Hydid bhgdiazol-5-yl)-phenylamine (81 mg, 0.42 mmol) in

tetrahydrofurane (6.4 mL) was added benzoyl isothiocyanate (76 mg, 0.44 mmol). The reaction

was stirred at room temperature for 3 hours. The solvent was removed under reduced pressure
10  and the residue was suspended in methanol (10.6 mL). Potassium carbonate (175 mg, 1.27
mmol) dissolved in water (5.3 mL) was added drop wise to the suspension. The reaction was
stirred at room temperature over night. The resulting solution was evaporated and the residue
was stirred with water. The precipitate was filtered off, washed with water and with diethyl ether
1o 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 MIHz): 5 (ppm) = 10.04 (br s, 1H),
7.94 (d, 2H), 7.72 (d, 2H), 2.63 (s, 311).

c) [4-(3-Methyl-[ 1.2 4 }thiadiazol-5-yD)-phenyl]-(4-phenyl-4,5.6.7-tefrahydro-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-cyclobexanone (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 cthanol. 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 cluent to yield

25  the title compound (12 mg, 10%) as a yellow solid. MSl ISP (w/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, 21), 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



is a bond, -0-, -CH2-, -CH2-CH2-, or 25 Itis hydrogen, |ower alkyl,
C(0)0-lower aikyl, C(0)-lower alkyl, S(0)2-1ower alkyl,.or benzyl; or a
pharmaceutically active acid addition salt. WO

2009/ 087 1¢;6R6du/0534P09/ 050036 -105- 9. A conpound of fppiEsb@ebsafisaccor di ng
to claim@8, -wnerein the conpounds are

[ 3-fluoro-4-(4-nethyl-imdazol -1-y1):phenyl | -(8-phenyl -5,6,7, 8-tetrahydro-
qui nazolin-2-yl)- am ne

[3- met hoxy- 4- (4- et hyl -i m dazol - 1-y1) - phenyl ] - (8- phenyl-5, 6, 7, 8-tetrahydro
-qui nazolin-2-yl1)- 5 am ne '

[ 8( 4- chl or o- pheny0-5, 6, 7, 8- tetrahyeri_iq:ai nazol i n- 2- y1H3- met hoxy- 4- ( 4- et hy
l-imd -1- X’Ffia henglr#) lgln

[3-flu ‘“zP“tPR { daz8l - 1-y1) - phenyl] [ 8- (4-fl uoro-phenyl)-5, 6,7, 8-
t et rahydr oqui nazol i n-2-yl]-anine 10 H

243- met hoxy- 4- (4- net hyl -i m da7o i Ram' noj - 8-pyridin-3-y1-5,/6,7,8
-t et rahydr oqui nazol i n- 8- ol
[ 3- met hoxy- 4- (4- rrethyl-lmdaZBI-l y1) - ph ]-{8-pyridi n-2-y1l-5,6,7,8-tetr

ahydr o- qui nazol i n-2- ye-am ne or
[3-n%thqx -4-(4-nmet hyl -i m dazol - gﬁ ‘L()henyl]-[S-(3,4,5-trifIuoro-phenyl)-
5,6,7, E?%et ﬁ%k@(@ﬁ@iowgaé]mhrﬁa’ﬂﬂwns amine 10. A conpound of fornula

|- B acqgor, ggl{lrfsgd §\pe &JS%J H&%Ber\é@v\lﬁ grlaﬂzléio'ﬁ oggi!&r@ﬂaf substituted’y fl@’”pound of formula

| - B accor erein s ar.e

243- metRi oxyis%a(ofgemimhgrl alliyij ldwzm&ﬂsyﬂsﬁtupﬂdé:ryﬁamm dwa-afoangt lowesalliodyydr o- 5
H pyri doJ 4, i jone- 6-carboxylic acid tert.-butyl ester

[ 3- et hoxy- ﬁtksﬂp'l#&t Oﬁ?ﬁ"dazol 1-y1) - pheny1] - ( 8- phenyl -5, 6, 7, 8- tetrahydro

- py1d d’[ 4, &-hydidm,u@w@amco&yyﬁmamfmhamgdﬁeﬁwmi de 1-

{5|2+432ge F;)S(r):(y §-14 Vo llo-vlver,]ci| a(ljk%f% Olclwver }ﬁsy lp*;f]eg'g, OXY, hr;rglloxy, %h§1?(¥é3)2—10wer  hydro-

alkyl, -C(O)-N(lower alkyl),, -O-S(O)-lower alkyl, Cs.7-cycloalkyl, S(O),-aryl,
heterocyclyl, -C(O)-heterocyelyl, 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 CELCN;
X  isSor-N=CR’)-;
R’ is hydrogen, lower alkyl or hydroxy,

O
Y  isabond, -O-, -CHy-, -CH-ClH,-, ‘é\;) 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

R./het
25

whersin

het  is a five-or six-membered heteraryl group;



(6-ethyl- 8 phenyl-5,6, 7, 8- t et r ahydr o- pyri do[ 4, 3- Apyri ni di n- 2-y1) 43- met hoxy
-4-(4-net hyli m dazol - 1- yl) phenyl kam ne
(6-isopropyl-8-phenyl-5,6,7,8-tetrahydro-pyrido[4, 3-#d!] pyri m din-2-yl)43-
met hoxy-4-(4- nmethyl-im dazol -1-y1)-phenyl kami ne. 30 12. A process for
preparing a conpound of fornula | as-g@-ined in clains 1 - 11, which

process conp h&&%@er@hal'b%@t? bR AkPORRH Aty Diubbt@ i b9 hatoh8H) 'lowérlalkoxy dr0 a
conmpound of fornul a A-1 wherein the substituéents have the neani ng as

descri bed ilawet dktmylsubsﬂtyteld)byr@éagenhg a conpound of formula RRH2
R? is hydrogen, lower alkoxy, hydroxy, lower alkyl, halogen or cyano;

R* -is hydrogen, lower alkyl, hydroxy or CHZCN;
o -

&
5'Y 1s a bond, -O-, —CHz-, —CH;-CIH>-, 0‘7 or -N(R)-;
R is hydrogen, lower alkyl, C{O)O-lower alkyl, C(O}-lower alkyl, S(O)-lower alkyl, or

benzyl;
ora phazmaceutically active acid addition salt thereof.

10 3. A compound of formula I-A according to claim 2, wherein Y is —CHj-.

4. A compound of formula I-A according to claim 3, wherein the compounds are
3 -methoxy-4-oxazol—5-yl-phenyl)-(4-phen’y1—4,'5,6,7-tetrahydro-benzoﬂljazol-2-y1)—amine
[3 -ﬂu0r0—4—(4~methyl-imidazol- 1-yD)-phenyl}-(4-phenyl-4,5,6, 7-tetrahydro-benzothiazol-2-y1)-

15 amine
[3-methoxy-4-(4-methyl-imidazol- 1-y1)-phenyl] {4-phenyl-4,5,6,7- ten‘ahydro -benzothiazol-2-
vl)-amine
[3-methoxy-4-(4-methyl-imidazol- 1-yl)-phenyi]-[4—(2_—methoxy—phenyl)—4,5,6,7~tefrahydro-

- 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-y1]-[3-methoxy-4-(4-methyl-

25 imidazol-1-yl)-phenyl]-amine
[4-(2,5-dimethyl-phenyl)-4,5,6,7-tetrabydro-benzothiazol-2-yl}-[3-methoxy-4-(4-niethyl-
imidazol-1-yl)-phenyl]-amine |
[4-(2-chloro-phenylj—4, 5,6,7-tetrahydro-benzothiazol-2-yl}-[3-methoxy-4-(4-methyl-imidazol-1-
yl)-phenyl]-amine

30 [4-(3-fluoro-4-methyi-phenyl}-4,5,6,7-tetrahydro-benzothiazol-2-yl}-[3-methoxy-4-(4-methyl-
imidazol-1-yl}-phenyl}-amine
[4-(4-chloro-3-triflucromethyl-phenyl)-4,5,6,7-tetrahydro-benzothiazol-2-yl]-[ 3-methoxy-4-(4-
methyl-imidazol-1-ylI)-phenyl}-amine



IV 10

with a conpound of fornmula V to a conpound of formula [I-A-1

wherein the substituents have the neaning as described in claiml1l or, 15
c) reacting a conpound of formula H2 IV with a conpound of fornula ’

-107-

5
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15

20

25

30
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[4-(4-methyl-imidazol-1-yl)-phenyl]-(4-phenyl-4,5,6, 7-tetrahydro-benzothiazol-2-yl)-amine
{4-(4-chloro-phenyl)-2- [3-méthoxy—4—(4—methyl—imidazo I-1-yl)-phenylamino]-4,5,6,7-
tetrahydro —benzothiazol—4—jfl} -acetonitrile
2-(4-methyl-imidazol-1-yl)-5-(4-phenyl-4,5,6,7-tetrahydro-benzothiazol-2-ylamino }-benzonitrile
[4-(2,4-dichloro-phenyl)-4,3,6, 7-tetrahydro-benzothiazol-2-yl}-[ 3-methoxy-4-(4-methyl-
imidazol- 1-yl)-phenyl]-amine '

* [4-(2,5-dichloro-phenyl)-4,5,6,7-tetrahydro-benzothiazol-2-yl]-[ 3-methoxy-4-(4-methyl-
imidazol-1-yi)-phenyl]-amine
[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-phenyi)-4,5,6,7-tetrahydro-benzothiazo 1—2—y1];[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
[3-methoxy-4-(4-methyl-imidazol- 1-yl)-phenyl}-(4-methyl-4-phenyl-4,5,6,7-tctrahydro-
benzotiﬁazol—Q—yI)—.auﬁnc
[3-fluoro-4-(4-methyl-imidazol-1-yi)-phenyl]-{4-(4-methyl-3-trifltuoromethyl-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-mmidazol- 1-
yh-phenyl]-amine 'A
[3-fluoro-4-(4-methyl-imidazol-1-yI)-phenyl}-[4-(2-methoxy-phenyl)-4,5,6,7-tetrabydro-
benzothiazol-2-yl]-amine
[4-(2,4-dichloro-phenyl)-4,5,6,7-tetrahydro-benzothiazol-2-yi]-[ 3-fluoro-4-(4-methyl-imidazol-
1-yl)-phenyl]-amine
2-(4-methyl-imidazol-1-yl)-5-(4-phenyl4,5,6,7-tetrahydro-benzothiazol-2-ylamino)-phenol

. [4-(2-methyl-oxazol-5-yi)-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)-
amie |
[4-(2,4-dimethyi-thiazol-5-y1}-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



VI to a conpound of formula 1-B-1 wherein the substituents have the
- meaning as described in claiml or, 5 d) reacting a conpound of formula
wi th a conpound of fornmula. NYNH2 NH VTJ 10 to a compound of formula

| - B-1 wheywgitedidgezgubsti tuents have the nmeani ng as desgfhipemonddoss ai m 1
and, “if desired, converting the conpounds obtained into

phar maceutical |y acceptabl e acid additgqgon salts.
[4-(2-ethyl-oxazol-5-yl)-phenyl]-(4-phenyl-4,5,6,7-tetrahydro-benzothiazol-2-yl)-amine
[4-(2,4-dimethyl-oxazol-5-y1) -phenyl]-(4-phenyl-4,5,6,7-tetrahydro-benzothiazol-2-yl}-amine
or '
[4-(3-methyl-[1,2,4}thiadiazol-5-y1)-phenyl]-(4-phenyl-4,5,6,7-tetrahydro-benzothiazol-2-y1)-

5 amine.

5. A compound of formula I-A according to claim 2, wherein Y is -N(R)-.

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-thiazolof5,4-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-y1]-[3-
methoxy-4-(4-methyl-imidazol-1-yl)-phenyl]-amine.

15 7. A compound of formula I-B according to claim !

wherein

het  is a 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,
' O,

Y 18 a bond, -O-, -CH;-, —CH~CH;-, 0“7 or —N(R)-;
is hydrogen, lower alkyl, C(O)O-lower alkyl, C(O)-lower alkyl, S(O);-lower alkyl, or
benzyl;'

S

25

or a pharmaceutically active acid addition salt.

30 8. A compound of formula I-B according to claim 7, wherein Y is —CH;-.



15 13. A conpound according to any on of clains 1 - 11, whenever prepared

by a process as clainmed in claim12 or by an equival ent nethod. 14. A

medi canent contai ning one or nore conpounds as clainmed in any one of

cl ai mrs 20wh 2009l0k7@md phar maceuti cal |y accept abl e exci wicanipaooes/o3ible

2009/ 087127PCT/ EP2009/ 050036 -108- 15. A nedi canent according to claim 14

for the treatnent of Al zheiner's dised$e, cerebral anyloid angi opathy,

hereditary cerebral henorrhage with anyl oi dosis, Dutch-type (HCHWA-D),

nul ti - i gf AeshpRedBifobAula ﬂ%@éruﬁgwelhim StWEe@elﬂEheQ@)ﬂrﬁoﬁMBdchWe 5 16. The

use of a conpound in any one of cla e nanufacture of

medi canBriluerd-Gr(4-methyi- mé%mtylbwhwliﬁ%wphwl 3:0¢ S tefralydre-grigwein-2axl| oi d

angi opaj hereditary cerebral henorrhage with anyl oi dosis, Dutch-type

(HCHWA-D), multi-infarct denentia, denmentia pugilistica or Down syndrone.
[3-methoxy-4-(4-methyl-imidazol-1 ~y1)-pheny1]—(8-pheny1~5 6,7, 8-tetrahydro-quinazolin-2-yf)-

5 amine
[8-(4-chloro-phenyl)-5,6,7,8-tetrahydro-quinazolin-2-yi}-[3-methoxy-4-(4-methyl-imidazol-1 -
yI)-phenyl]-amine
[3-fluoro-4-(4-methyl-imidazol-1-y1)-phenyl]-[8~(4-fluoro-phenyl)-5,6,7,8-tetrahydro-
quinazolin-2-yi]-amine |

10 2—[3—methoxy—4—(4—methy1—imidazol—1—yl)—phenylamino]—8—pyrid§n—3-yl-5,6,7,8-tetrahydr0-
quinazolin-8-ol
[3—methoxy—4—(4-methyl—imidazo1—1-yl)-phenyl]-(S-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~pheny1)-5,6,7,8-tetrahydro-

15 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, whefein the compounds are

20  2-[3-methoxy-4-(4-methyl-imidazol-1-yl)-phenylamino]-8-phenyl-7,8-dihydro-5H-pyrido{4,3-
d]pyrimidine-6-carboxylic acid zert.-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)-phenylammo]-8-phenyl-7,8-dihydro-5£1-

25 pyrido[4,3-d]pyrimidin-6-y1}-ethanone '
(6-ethyl-8-phenyl-5,6,7,8-tetrahydro-pyridof4,3-djpyrimidin-2-yl)-[3-methoxy-4-(4-methyl-
imidazol-1-yl)-phenyl]-amine
(6-isopropyl-8-phenyl-5,6,7, S—tétrahydro-pyrido [4,3-#d!]pyrimidin-2-y1}-[3-methoxy-4-(4-
methyl-imidazol-1-yl)-phenyl]-amine.

30

12. A process for preparing a compound of formula I as defined in claims 1 — 11, which process
compriscs

a) reacting a compound of formula



10

15

WO 2049/087127

with a compound of formmia

to a compound of formula
H 3
R N\rJ_\j R "
] s
Y

wherein the substituents have the meaning as described in claim 1, or,

I-A-1

b) reacting a compound of formula

RD/NH2

R v
with a Compound of formula
' hal
=N

sUALR

R4
Y Y

toa compound of formula

H 3
R% N\/J\I R ]t
R’ s~{
Y

wherein the substituents have the meaning as described in claim 1 or,

L-A-1

¢) reacting a compound of formula

with a compound of formula

PCT/EP2009/050036



10

15

20

WO 2009/087127
-107-
Ry R*
hal N
Y S

N. = Y

VI
to a compound of formula

3 4
2 4o TR

I-B-1

wherein the substituents have the meaning as described in claim 1 or,

d) reacting a compound of formula

with a compound of formula

to a compound of formula

, H Ry r*
R% No _N

D
BORSS

EB-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 I — 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.



WO 2009/087127 PCT/EPZ009/050036

-108-
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-typé (HCHWA-D), multi-infarct dementia, dementia

puogilistica or Down syndrome.



