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DI AM NOCYCLOHEXANE AND DI AM NOCYCLOPENTANE
DERI VATI VES The invention relates to

woBhiRkg3 concent rati ng hormone recept or ant agemkmsh@ssis

and derivatives thereof. The antagonists and
derivatives thereof are usefli for the treatment of
obesity, hyperphagia, anxiety, depression and rel ated
di sorders and di seases. Mel ani n-concentrati ng hornone
CaERF937s a cyclic peptide that was first isolated 5
fromthe pituitary of chum sal non (Kawauchi et a

(1983) Nature 305: 321-333). The sequence for MCH has
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col or change. Recent reports al so suggest MCH plays a
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MCH recept or antagonists (Borowsky et al. (2002)
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selected fromthe group consisting of hydrogen, |ower
al kyl, cydoal kyl, hal o and cyano;



R2 is'selected fromthe @group consisting of hydrogen,
| ower al kyl, cydoal kyl, al koxy and hydroxyal kyl ;

R3 is selected fromthe group consisting of hydrogen,
Wdﬁwﬁ @i kyl, cycloallcyl, lower 10al kyl car boippodiottsss
eteroaryl 124 is selected fromthe group
consi sting of hydrogen IomeT3aIkyI cydoal kyl, hal o,

| ower hgoal and cyano; mis. 1 or and is

15 dnanpap ?%eémqfélzﬂ TGSCHEEEHRILHI @%é?%%ﬁl@?@&fd G he
deferalfotrheln enbodi ment, the present invention provides
a compound of formula (1), wherein Rl is selected

fromthe group consi stityg hydr ogen, |ower allcyl,
hal o and cyano; RZ ||
consi sting of hydRig&

cted fromthe group

alkyl, al koxy and
20hydr oxyal kyl ; WO 2008/ 065021PCT1EP2007/ 062535 1t 3
is selected fromthe group iﬁting of hydrogen,
| ower al kyl, |ower alkyl cabonyl?and aryl; R4 is
sel ected fromthe group consi 'Hgfag hydrogen | ower
al kyl, hal o, | ower hal oal kyl and cyano 5rnis 1 or
2; and is 0 or 1, and pharnaceutk@g |y acceptabl e
salts thereof. In a fu nQOdinent, a
conmpound of formula (1) ng to the invention is
provi ded, wherein 10 RLl wer al kyl, halo or
cyano; and R3 is hydroger | ower al kyl .
Furt hernore, a conporpd 't
the invention is prOV|ded wher ei n D,

wherein

5 Ry isselected from the group consisting of hydrogen, lower alkyl, cycloalkyl, halo and

cyano;

R, isselected from the group consisting of hydrogen, lower alkyl, cycloalkyl, alkoxy .
and hydroxyalkyl;

R;  is selected from the group consisting of hydrogen, lower alkyl, cycloalkyl, lower
10 alkylcarbonyl, aryl and heteroaryl;

Ry  is selected from the group consisting of hydrogen, lower alkyl, cycloalkyl, halo,
lower haloalkyl and cyano;

‘m islor2; and.
n isOorl,
15 and pharmaceutically acceptable salts thereof.
In another embodiment, the present invention provides a compound of formula
(T), wherein
R;  1is selected from the group consisting of hydrogen, lower allyl, halo and cyano;

R;  is selected from the group consisting of hydrogen, lower alkyl, alkoxy and
20 hydroxyalkyl;



is | ower alkyl, alkoxy or hydroxyal kyl; and 15 R4 is
hal o or cyano. In a preferred enbodi nent, a
compound of formula (1) according to the present

w0 J0¥EREd9n is provided, wherein Rl is |owver g@ihepshoroczsas
hal o or cyano. More preferabl%, Rl is hal o or cyano.
Most preferred is a conpound ®of fornmula (1), wherein

i i.s thyl or chloro. .20l n_anpt her. preferred

bdtrEe o Lo R aiFnE OF RPSEeT RS At alkylcarbonst
wheredaryk22 is | ower al kyl, al koxy or hydroxyal kyl .

More preferably, R2 is | ower alkyl or hydroxyal kyl,
W t R QiERABBHE e BRILP GBS g BF BfR6Jc8 dowhBhR iHRiol(bdel Baloaliyl
met hyl- or 2- hydroxypropyl . In a further

emb 8L FERP a conmpound of fornmula (1) according to
the invention is 25 provided, wherein R3 is hydrogen

5 mr ackeydandbre preferably, 123 is hydrogen. WO

20081065021PCT/ EP2007/ 062535 - 5 - (I) is provided,
whergd o R4 1s hydrogen, brono, chloro, fluor,
trifluoronethyl or cyano. Also preferred is a

f lar di to the i tion,
SREPERL el i s BRASEL) U257 1 TV Lor omet hy

or cyano. In a further preferred enbodi nent, a

conpound .of forpula (1) is ovi ded, wherein mis . .
SRR AT & BB tind CORPSWRHI ST (LehBidits fgbeunventon is
providddi, abrramcycl ohexyl noiety. A conmpound of fornula

(1), wherein mis 1 is also preferred. In

10 @NOLNBLeLNeh Shloss odiigrent, a conpound of formula
(1) accordi'ng to the present invention is preferred,

ereinnis 1. 1 anpl es of preferred conmpounds of
}ﬁgrﬁﬁP§“¥$TOB#“Fﬁ%E%Tesent i nvention are the
fol | ow ng: 7
cis-4-(2,5-di nethyl -benzoi mi d270l - 1-y1) - cycl ohexyl | - 1.
ndaiix Wno&qaﬁaﬁg{npp%gff(){mgy i) (dccordmg to the invention 15 provided,
vihebgi@nosi ndan- 2-yl nethyl )- [ 3- (
2, 5-di rnet hyl - benzoi m dazol - 1 -yl)-

ycl: }ﬂﬁkﬁ ; )
: It&r arﬁsgg‘(%%f%%’or 0-1 ﬁrdhg#iﬁx}r%ﬁdyl ) -
I;[as-lgéia?-dimethyl-benzoim'dazol-1-y1)-cyc|openty|],-
m PP SYESY - (5- br onp- i ndan- 2-yl net hyl ) -
[4-(2,5-di met hyl - benzoi mi dazol e-1-y1)- cycl ohexyl]
-am ne hydrochl ori de, ‘
In a preferred embodiment, a compound of formula (I} according to the present

invention is provided, wherein R, is lower alkyl, halo or cyano. More preferably, R; is -

halo or cyano. Most preferred is a compound of formula (I), wherein R; is methyl or

15

chloro.

20 In another preferred embodiinent, a compound of formula (1) is provided, wherein
R, is lower alkyl, alkoxy or hydroxyalkyl. More preferably, R, is lower alkyl or
hydroxyalkyl, with a compound being most preferred, wherein R; is methyl or 2-

hydroxypropyl.

In a further embodiment, a compound of formula (I} according to the invention is

25 provided, wherein R; is hydrogen or acetyl. More preferably, R; is hydrogen.

In another preferred embodiment, a compound of formula (I} is provided, wherein

Ry is hydrogen, halo, lower haloalkyl or cyano. More preferably, a compound of formula
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cis- (S) - (5-brono-indan-2-ylnmethyl) - [3 -
(2, 5-di net hyl - benzoi m dazol'- | -yl) - 20 cydopentyl]
-am ne, cis-(5-chloro-indan-2-yl)-

W({Zﬁﬂé(%stiéi di net hyl benzoi m dazol - 1- yl) CyCl Or@%ﬂzﬁowoszs:;s

-am ne; hydrochloride, cis-(S-2-( 1 -14-

(5- brono-indan-2-yl net hyl) -=afno

-cycl ohexyl11-5-chl| qQr g- .

VD Bitw et dheio R s Ry e By sbopo, fygrag riflpromythyl or cpano,
ﬁscﬁﬂil‘lef&ﬁ@d 1s]a[co(np5ut1d1 bf fotrouie I(rBtabc;drdihQ thathe Brwyhtioet Wirdrpin Ry is

' gﬁfq ml:ﬁ:l'lor
enZOI m az - propan-

cis-2- chl or.o- Klndanz h ) -am,nol- cydohe
xylizo g &pr@@ﬁ fEﬁf"rﬁfééf?gﬂ"d?Wi)a CO&P&BH OHP‘,?la &5 ?-1’29%?@3?
vihegdih @f 92, theanldl: a fdnTpowhl of forinntha i)- Amplrisef kY Ehdamimotyciohexyl
Ing]lg,g,ohexyll - 1H 30 benzoi m dazol - 2-y1) - propan- 2- ol ,
CI's#{ 5-chl oro-indan-2-yl net hyl) -

4-(2 h
[ (n‘%eco?@doléqutof ormuﬁi (Z)OW ergl?lzrg |1s Lis alsg preferre

[4 (2, 5-di net hyl - benzoi m dazol - 1-y1) - cycl ohexyl ]
- (54t ahdmcrq:refaaemgahbddwm 2 corngparaidivf Formaitr (Heacc@Bingitg the
ﬂréelg %nﬁb%ng}%ﬂefrpﬁ%gfem Q%@' -1-y1)-cycl ohexyl ]

-1 ndan- 2 yl -am ne,
2008/ 065021PCT/ EP2007/ 062535 - 6 - cis-(S)-2-({4-

{5 n%:?( I%%ﬁ’éﬁffngiﬁ nag(%;ing% of | anila )91_{]01? the present invention are the

2@@@%03exylan1no | -nmethyl)-indan-5-carbonitrile,
c?s'—@—ii @chrgetfl l-benzoimidazol-1-y1}- dohexyl f-indan-2-vl- amme,

Shexyl]

Lt e benzol ot dazale Lyl eclo )

cYelbyghing jeymink; net hyl - et hyl ) - 5- nethyl benzoi i ni dazo

HTEEN ] Qﬁéyl l?;ﬁ%t 1-be idazol-1-vl i -]
-|n§aﬁ 5- ca oni QFQH t#ans (S)F24I%Oﬁyd%8 yY)<WC0PﬂHy]

aMifgt hyl - et hyl ) - 5- net hyl - benzoi mi dazol - 1-yl] -

dsy@phiebybrasdifth-2-piatckhl)) [4- (2r5ddimehyt-aedvoinittadol el -yl) -
cvclohexyl]-amine hydrochloride, | _

cis-(5)-(5- bromo-indan-2-ylmethyl)-[3-(2,5-dimethyl-benzoimidazol-1-vl)-
cydopentyl] amine,

cis-(5-chloro-indan-2-yl)-[4-(2,5- dl_methyl -benzoimidazol-1- yl)-cvclohexyl]-armine;
hydrochloride,
cis-(S)-2-(1-{4-[(5-bromo-indan-2-yimethyl)-amino]-cyclohexyl}-5-chloro-1F1-
benzoimidazol-2-yl)-propan-2-ol, -
cis-2-(5-chloro-1-{4-[(5-trifluoromethyl-indan-2-ylmethyl) -amino] -cyclohexyl} - 1H-
benzoimidazol-2-yl}-propan-2-ol,

cis-2-(5-chloro-1-{4-[ (indan-2-ylmethyl)-amino}-cyclohexyl}- 1 H-benzoimidazol-2-yl)-
propan-2-ol,
cis-2-(5-chloro-1-{4-[(5-chloro-indan-2-ylmethyl)-amino|-cyclohexyl}- 1 H-
benzoimidazol-2-yl)-propan-2-ol,
cis-{5-chloro-indan-2-yimethyl)-[4-(2,5-dimethyl-benzoimidazol-1-yl)-cyclohexyl] -
amine,
cis-[4-(2,5-dimethyl-benzoimidazol-1-yi)-cyclohexyl|-(5-trifiuoromethyl-indan-2-
ylmethyl)-amine,
cis-[4-(2,5-dimethyl-benzoimidazol-1-yl)-cyclohexyl]-indan-2-ylmethyl-amine,
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cis-2-( 1-{ 4- [ (5-fluoro-indan-2-ylnethyl) -am no]
- cydoheryl f -5-methyl - 1H 10
benzoi m dazol - 2-y1) - propan-2-ol, trans-2-( 1-14-

Wdﬁ)@fﬂ(fﬁ%dﬂ’ro i ndan- 2-yl met hyl ) am no] -cycl ofepitbo7/ne2s3s

-met hyl - 1Hbenzoi m da7ol - _ng/ - propan- 2-ol ,
C|32(1{4 [(5 chl oro-i ndan?2-yl met hyl ) - amno]
1Hbenzoi m dazol an- 2-

G0 28l o £ 1 Pdrop L ShaR BB Rty )
cyaohaglamimy ahethgliyriden S-capbdnyirie,

Tl{!%ﬁ @h gi g%?%étﬁ%l &1}019{1 AL ﬁn %%fclorﬁéxélgﬁuﬁ)o 1 fsthil}-fidan-5-

E@lem dazol - 1H yl] - cydohexyl am nol - net hyl)
ad (@d@nﬁ‘ﬁ{mr Bodoky- Illrﬁsthﬁle&ry()sa nfdth{yHberdirtidbal 02k (

d - 1-yl
SR By Pl f o @B T 5% Pt iyl

trz@géﬁ)aﬁq({jle 2- @rlg)zd@@y lzm(e@.y qrhyl) 5-methyl-benzoimidazol-1-yl]-
dy€iehdy Qﬁ%d iy 2 BS- ¥ orri@dd, No]
Clsp%/ ng—gtﬂ—ﬁg oro &rr % g&le&’lHBearl]l%llQl(I) m %ﬁexyl} 5 ¥r?'e)thylw1Hm
k[e@ﬁ)mﬁdaomlo}ylm@mpaz Xbiret hyl ) - am no]
¥ ol (QW%X[YSI hugronﬁﬁgly b- “yimethyl) a.mmo clohexylg 5- rneth 1-1H-
I Hbenzcglz{p %§ bon| tril cis
benzqumn o8 "2’“?%1“ P 2 benzoi mi dazol 1-y1)- cycl oheryl a
d‘iﬁ B()H {4-fEtdhjdrb-ihdsted nedtybearhin | -belohand;-5-methyl-1H-
t table salts thereof
'%?%%ﬂ v g?é rar%gzglalps a corrpound of formula (I %
tgv@is-éc(tle{d {Fr shtptchindandupmedrs iagyn Fyephexgly->-methyl-1H
lﬁ:hﬁmﬁqﬁﬁaz@ Z)llj-ﬁaﬂopab(ﬁolbr omo- i ndan- 2-yl net hyl ) - ani no]
&yl%?j 4%% 1}1?01‘0 'ﬂ' (?rhydro erﬁ%tgyl etﬁiﬁ)z 8enzo1n¥1%121201 1H-yl}-
dgh@y](aM‘rrmthli-H{chan( ¢amelamitride, y| et hyl ) - ami no]

'ascoswmh@ Y dorbth- gﬁﬂ;&bﬁl Mﬂ%twyﬂ))ben%@ﬁ@diolzr Ol -cyclohexyl} -

S- | or t hyl)
I]?A:' ‘B@%?ﬁb‘i‘ ‘Eﬂh?@%latﬁ‘ngﬁzol -y1) -cyclohexyl] -
BS(Ra - Clef4- kﬁBﬁbr‘(Iﬁ))—llZdaéllﬂyhr[G&Yt)mrrmmo}—ch(Ohmy@I—rcb])oyo—IH—

|mdazol 1 -yl] -
%%E éi';mfl (%’F Htﬁ%ﬁbﬂ?lgﬁé carbonlt

f{romiael? Bl Lo YH

.beyﬂd:mmleb oaffriko] -nethyl} -indan-5- WO

C%O@§/2o{?? 9’2 ﬁﬁ&y ; ﬁ%@t@?/bgr%gﬁéazol 1-yl}-cyclohexylamino|-methyl}-indan-

5-carbontitrile,
and pharmaceutically acceptable salts thereof.

Especially preferred is a compound of formula (I) selected from the group
consisting of:
cis-(S)-2-{1-{4-[(5-bromo-indan-2-ylmethyl}-amino j-cyclohexyl} -5-chloro-1H-
benzoimidazol-2-yl)-propan-2-ol,
cis-2-(5-chloro-1-{4-[(indan-2-ylmethyl)-amino]-cyclohexyl}- 1 H-benzoimidazoi-2-yl)-
propan-2-ol, ' ‘
cis-(5-chloro-indan-2-vlmethyl)-[4-(2,5-dimethyl-benzoimidazol - 1-yl)-cyclohexyl ] -
amine,
cis-(S)-2-({4-]5-chloro-2-(1-hydroxy- 1 -methyl-ethyl}-benzoimidazol-1-yl]-
cyclohexylamino}-methyl)-indan-5-carbonitrile,
cis-(5)-2-1[4-(2,5-dimethyl-benzoimidazol- 1 -yl)-cyclohexylamino|-methyl}-indan-5-



- 7 - carbonitrile, cis- (S)-2- ({4- 124 1 -hydroxy-
| -methyl-ethyl)-5-nmethyl-benzoi m dazol - 1-yl1] -
cycl ohexyl am no} -nethyl)-indan-5-carbonitrile,

ro-indan- 2-yl met hyl ) - anmi no]j PCT/EP2007/062535
W({%gsdf%ﬁﬁéézgylf 5-methyl- IH 5

benzoi mi dazol - 2- ye- propan-2-of ;
CI S- (ﬁi N-{4-[5-chl oro-2-(1-hydroxy-I-methyl-ethyl)-b
“dazol - 1-yl ] -cycl ohexyl | N- (5- cyano-i ndan- 2-yl ne
(ﬁsh(SSD - @4}@ alﬁhﬂﬁ'gxy—l -methyl- ethyl) 5-methyl-benzoimidazol-1-yl}-
b
c

h roxy-1-nmethyl -ethyl)-
nh;s%"( L@? &ncﬂ aﬁexy aérjh nol - met hyl ) - i ndan- 5-

Ao 4-H pk:hlom =% ﬂ)neﬁly -amino|-cyclohexyl}-5-methyl-1H-
5 HBehzdiBridakslon ) rég@bhhy bl benzoi m dazol - 1-y1) - cycl ohexyl a

5S¢ ff d. .
%@ﬁ’%ﬁ[ﬁ?‘wﬂi}gﬁ&dﬁ%& PRl el 30 R Bfoupgdazol-1-pl cyciobexyl;-
M1 bichrero-ieddredtiviresthylbhcetdvaidpr esent i nvention, provi ded

c’zss (F8- RN FREIGHS- QQ@lhyQRﬁPQ%Emﬁ%tHﬂﬂﬁéﬂz%ﬁﬁaz%l 1)-
gg eutl aI ltél? qe%&tlve anoint ‘of a conpound

Fce Y IAP9RIEHS o phar maceut i cal |y

10 ae(Seat M}I{EEﬂB@dotz -hiedrye bénzotmidazalp hdFyalobertylanahé jymethyl} -indan-
gﬁg&h@,@é e carrier. In a further enbodi nent of
e_present jnvention, provided is method for

@ﬁ@éﬁ@?@ﬂ&}se@i qogentapl %Saaéfheeﬁqf in need of such

treatnment, conprising adm nistering a therapeutically

ef f éa ‘amtberaanﬁmdtn@ft ofithe prgs etttk =atemg ipaovidpdtioa ploarmatantical

&Hpogﬁo@ccﬂl%ﬁ{sﬂ?maeﬁte%g%dcm ﬁfea%%mo%m 5t asc%trg)ohﬁ@ L&Bfding to

at |
15 Ioredn éIt> 8btPamrceyisallvaceapiblcogy termst @yéa Phearedcatically
- de@dptdbhecapite.pose of describing particul ar enbodi ments,
and is not intended to be limting. Further, aIthough

any rrethads emgg eI ?ﬂggetn?[nlﬁ'élxtﬁm,sbmd@% isGhetho for treating

equi valent to t ose erer.n can pe use
abrEly iR agricabingrecd @é%wh greamenh €OMpYERE pERNISaREE 2 therapeirtically

elﬂﬂ&afve Em8dniBEh I&sﬂ@ouﬂ@ydcsﬁﬁmae dorZlag} 61 d p"ﬁasmadfeaumlw
20 af:celp%a“b ¢ salgfhereof %IQD gatlrz-l:ﬁ Lin | Nag fR8ferm“allcyl” neans,

Of .unbranched, saturated or
unsaturat ed (e.g. alkenyl or alkynyl) hydrocarbyl

o R A b D e Tl
desceibareghtiiculal cinbodimentiparel ipnetfinteadddyto e fimpding. Etuhlydr, although
aﬂg ‘&%}ﬂod% eREQRYA n?zﬁeria%s%%:??ﬂr )eqmpéi'érbé ko Qsé zPa %H)te?l herein can be-

or tertiar
"fﬁedp’@ﬁh%/]’fa% of %@wfﬁbﬁ inveRsios %1@ 6& épéiryeth%%%ﬂceﬂf d
25 nMibdaldee appreciibied therefore that the term."al kyl"
as used herein includes aIkyI (branched or

3 2 Bfﬁg ﬁg%l%ggem, %t%l‘xjnt“ 2 ;oK %:J?ﬁ)r (ePz[n?Fﬂg Q%Qajﬁ;[le or unbranched,
safyped qruméﬁu@rq@e(ﬁw alkgwhercHeaylo Pydiasy an smﬂ,ﬂ@)w higly gk

shibstianehedimibsanie ARy aodp Bphatrhbivitee alkyiy more

P ORP G050 TPEH R 03 ey Bropyl{s gy opispBroRy): buo
30 (nthetdyebatyl eytertgrobptyl) or pertvdindndngasperyyl and isopentyl), more
peably Gh@ah Kidvill mﬁ)gre@fa%ﬁ@ﬁ@@oye e ﬂl@tegxle‘alQ)/le hoade Ybrein

ufncﬁ%(}es Eﬁ(elf( E 816%. OF un ra.n% ? sut&%lltléc\{ alkyl (Qranc ro% furel raag!:k}/ed),
alkenyl (branched or unbranched), substituted alkenyl (branched or unbranched),
alkynyl (branched or unbranched) and substituted alkynyl (branched or unbranched).




10

15

20

25

30

35

cycl oal kyl group is C3, &4, C5, C6 or Cr7-cycloallcyl.
It will be appreciated that the term "cycl oal kyl "
i ncludes substituted cydoal kyl, cycl oal kenyl,

“Kﬁﬁ kpyted cycloal kenyl, 5 cycloal kynyl angtrmp2007/062535

|tuted cydoalkynyl As used herein, the
tern1 'l ower al kyl' neans a bré&nched or unbranched

saturated or unsat ted ( yl r al k I
hy dAS&E6H3A re%ﬁ%%ﬁClLﬁﬁ@V‘&fﬂ%‘égaequéﬁiéE 191CY%?%18% 'ﬁ)%e |
Iﬁéferaﬁl% Q%Cm%d()ﬂﬁyl mostGaefalakly IC4 tpCetlyeloallyly Thus preferabdy the
cﬁelg Qf{})u?tlé)(?‘sc &JCJ 8;\&% lIIfWﬂl lgtr??&%m ej)a%zg%e erm
op or 1s0

Yl/|mdu%/q5 th;arut@i q@@ eickorirenylysy S)tltutﬁéﬁicwlk
clpawk vl indwubdtitied apiraighat ed that the term "l ower
al kyl" as used herein includes, for exanple, |ower

al ky,

S B AR SUSTGE s
o nsaiEeA e dlkenyims slary beyseerarty] siep mi Frem%@t Pyl group
i9CRap, cgl QyVer, cﬁ'dﬁéélkyﬁ%réiéiﬁﬂy Rerel b sabdaetahy aleipdl lower alkyl

grg&g;lmch}% é}i;]egh};l‘ | g%)f e%ﬁ% (% pr%Pyl 8 Slgéjpr?ﬁ;l)ééutgi (tnhb &1 fécl;%utyl or
temisgHsyll. peeg] our isarlyHivel be epseciatedghaihe tesm Slovs alkyl” as used

%wllduefs, d@e&ﬂmk lower alloTH e aﬂcﬁécm)r "Bk BIRED) Yiower EIAF]

i tufed or, unsubs eroaronm
Begncantior GGG U sy N EOraBe bR BT A rached
te andthasupytionelydrousp yowelalklyl asfusadareydin mahbediyhlent, e.g., -lower alleyl-
dbgzol yl, isothiazolyl, oxazolyl, isoxazolyl,

oxa i azol yl, thiadiazolyl pyrazolyl 20 |n1dazolyl
triazolyl, rimdinyl pyrid n p
tr1 2 pamerdt bt rm Ny UGS by E i s gpgposiuted
chdbozydio hdamok gtouphenk ot thmkﬁryﬂaphtbﬂn zi soxazol yl and
benzi sot hi azol ylI . The al kyl, cydoal kyl, aryl and

het ghoah ¥l “hBleRIAPS” FRYnEuBiRSEd Bﬂﬁ&ﬂbﬁf’m‘ced heteroaromatlc group
unsubsti t ut ed. e bstltuted

Wi
CGRREVR P BEOTHJY eg@’ii"g NE hegerpgfory, %‘ﬁﬁg& I?Yﬂ‘}g]n pyrolyl, furanyl,
thieed athtazolpy B8Hdiaablyl ofazelyh sbkdzabhvxadBublst, ittiadatotyl mayzolyl,

0
su“ﬁ% i s‘%@% e (L PR R R AR ol
HalIb<tUinagelg berRifpzolyl gfrew ey Re@zﬁoxa%e}ﬂﬁﬁkﬁ%ﬂthmlﬂ
and unsubstituted benzyl); hal ogen atons and
hal age amﬁoqmamylnmgmmrewrgra@smmalskbslm@i g.
ﬁgst]fﬁl% gepélg 5t1 ﬂ%%(ig@x@% ‘;agfs géﬁeﬁiﬂ?ge GHOUBRpRUE B Afubstituents

pa‘?sym( PrgESF sy?%ubﬁéqu)?m é‘t‘tr%%:?m(s &y, m%lﬁﬂiec@}i grample; cgrbgn-
c@hﬂémﬁ)gaé rKiyds suét 3 gy alrk yi.9. suladidebd/ deisansebsgtuted phenyl) arylalkyl

ERPER SR Syt gﬁ%ﬁﬂz&?bonﬁh%ﬁf’a&?&%‘g s
gaoupis @mhb@hglpdkﬁ;ﬁp)z trlﬂ@pr@@e@y OXYERR-BYMHFANING groups such as
afc@ha@{%( hi¥oxy, h?&ﬂo i ay @ty \ﬂﬁﬁcyﬁﬂ@l’) ABere &£ bIkb8;, Gryloxy,

I1c carbo At arbon
a% 51%81 ')F?A P"E‘%? y % fi[‘}kyﬁi nes (e.g. 8lk§lcarbonyl
aﬂ@’k@rboaﬁﬂlﬁﬂcwlbmb?hﬁ mnldiylc@rbowlraaﬂ’lkayb alobandibrigl,

(é' l MA derRMRS Qlich as esters(e g. alkoxycarbonyl,

L kﬁ%?%%ﬂ@e%v NI AT AT

afdiydcapbpagls honyl andivbkylanhoeadamyb apioxyrbomgalby.onone-or di-
aﬂé Iaﬁliﬁéééa?d&ﬂ%ﬁf %%M@éaérbom' ANHAGRT pg Mo%é)boaglqmmo,

eas al kyl am n 2$§ | 'am no
S QPET BRI KR 2BeE o1 §-allaminocarbonyloxy,
281 3thABE RGP Ny e kg, Mbhé-Qgei-atighingihadangnglaatifsor
such as am nes (e.g. am no, nono- or di-alkylam no,
am noal kyl , nono- or di-al kyl am noal kyl ), azi des,
nitriles (e.g. cyano, cyanoal kyl), nitro;

sul fur-containing groups such as thiols, thioethers,
sul f nddes and sul fones (e.g. al kylthio,

al kyl sul finyl, alkylsul fonyl, allcylthioalkyl,



The | ower al kyl groups may be substituted or
unsubstituted, preferably unsubstituted. Were
substituted, there will generally be, for exanple, |
gMgstltuents present, preferably 1 subgdjfssesloszsss
Wd%gé;(tmerm ‘al | coxy" means -0-al kyl, wherei nbﬁf kyl 1s >
preferably a lower alkyl group-20 as defned above:
Preferred alkox is Cl- al koxy. The term
“ﬁlﬁ‘l@%"éﬁ ﬁ@g@w@@f&m% groupssyighy as amincs (¢.g. amino,
abhe\drdatldayino, saainslkylCRoabkyl ditieTeiinoadityKydzides, mitriles (e.g.

NE! l ¥ 1) P Rt - c%%tauﬂ Jaﬁfjsegu@h QSeLfﬂR) ethloethers, sulfoxides
oy s AP0 BB Qi Iy

aeﬁl sglfwe ¢. w’éfmﬂne, aélfvlslulfwh élkalﬁléfﬂnﬂp?léﬂ@%ﬁaw a&ylsulfmyla}kyl
Iikith alky@mrﬂﬂil@ Qryulfiiyd m;n@lfaﬁ@ rammjmz faﬁylsulﬁnyialkyl

r.e O | n term
ffr%%ﬁowaiﬁ%mﬂ% Fogp of o SELRLPR R gLt
Trefeblyaink )hetegv@mwela@e@@ﬁmnemoabmgmrseﬁfur (gt thway furanyl,

RR1 fmtld&%omﬂ,rrggﬁﬂ 1B {a815, gt)thtaa&yﬂ Qyé@siylabm&aypﬂﬁammﬂ

wf’%w%edwiw? RN A R pe—)

10 thadhyderiateyl, pyoavt, patdayl, pgridyligsraingl, byrdazngl pmemiwl

Rl
afgeetit indelr gandodty tl%ﬁw@r igdizglyh ndolinyl, 7-azaindolyl, -
H&hwp‘m@@u t:mﬁﬂdrhlyl as@&ﬁnﬁz&hiye qeaurotmﬁ,rmo@mmﬂemphﬁeﬁmyl,

cmno 1?181 ql? n%zo 1 %l) Ydty?%%%\%}]%y? %ﬂm%xﬁ#n?f FI%E’I‘L&%&&' y

15 Célmtp@u’h dsortlsroa@mlniﬁsth@lme@yl ang\gyrbolinyl).
2008/ 065021PCT/ EP2007/ 062535 - 10 -
Ph &lhﬂ’&ﬁﬁilﬂ blk?@rbﬁ@s&ﬁ)@éﬁts&bdtﬂnsﬁbﬁ unsﬁﬁfﬂaitsd tp&ferably
t achd- [ | :
PRSP abi e bR Tl be P SCARE LRy bstiuent
EW%Q%PEﬁ@$RﬁS@ﬁé“@@hpounds of fornula | and are
formed from suitable non-toxic organic or inorganic
aci de gé’rnﬁ Tagaﬁﬂf”cllnﬁins L@mli@ammrd&ase;g is ﬁé‘ﬂ%ﬁd bis aflower alkyl group
it sal:ts; 1 hel. ude -t erived 5 from
20 as%%%“%ﬁggwhg$fs su Hr%g§§§}|c aci d,
hydrobron1c aci d, hydr0|od|c aci d, sul furic agi d,
sul flafiamaalkglcasred pmspic CAErdYlar@vsr dkrierbenyl maamg-CO-
A0 sBed@raliveld al dvanallhyi0ABLE avdiided sdi€ih bafdre.
p-tol uenesul fonic acid, salicylic acid,

met m@%gédﬂegamﬁ? t%ﬁhd g%@qezﬁs a%ﬁio%¢,3ﬁ$?1h@'b%ﬁﬁi»%y ipdine

citric_ acl acl umari c

D ﬁrﬁféralblméluosaﬁrﬁb@r%@é BRINE MG 32 Pere Rieleiahly a lluorine or
e afded.i ved from anmoni um pot assi um sodi um and,

10 quaternary ammoni um hydroxi des, such as for

exg L e, t«%&&?{%ﬁ!}éﬂa PR AL, Ry g 'rg@rs tJ n)%\re? E!IEW égcﬂlé:s as

nodadil I catiron o armaceut | cal
defrcsl abogqvherpia aaleWé ppe R%ﬁh?@re%rﬁ%@owq: ]@WET @ Xigécurlp is
rbpla@twa@ mﬁhllog@ dtémi pﬂafe@abey Micp &F tHierS, indMPraferably ﬂuom Among

t% % e%r%fl h%%gena‘%gll aﬁcy?grloll?s are tn%u%rddnel?ﬂ)%rc? RSB %
30 flygswhethbyl an Ichloropmh tﬂfhlarormr;gsééemg@ﬁpn@albrme grr@d;,
Del ivery 15 Systens (6th Ed. 1995) at pp. 196 and
1456pHdmébceutically acd%b&blwtﬁum hotlalacGERDY adablﬁaiﬁs Ez&ﬁer,
ef{%?%{r}ﬁs gttc? n%%t?s p@l\fégﬂz&cof) ajl iu:%cé&ta rh!: gﬂd\%?'lbs?tﬁnqpaﬁ? plOIl ?omc to the
Sﬁbﬁ@ﬁmWhWQ1b¢Eﬁ@gﬂ@abﬁﬁmﬂeé@ﬂmﬁm@@@@fénd propertles of
t he conpounds of fornula |land are cleaved in vivo (in
the organism) to the corresponding active carboxylic
aci d. Exanpl es of ester groups which are cleaved (in
this 20 case hydrolyzed) in vivo to the correspondi ng
carboxylic acids are those in which the cl eaved
hydrogen is replaced with -lower alkyl which is
optionally substituted, e.g., with heterocyde,
cycl oal kyl, etc. Exanples of substituted |ower alkyl

i

2t
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25 diethylam no ethyl. In connection with the present
invention, -CONH2 is al so considered an ester, as the
-NH2 is cleaved in vivo and replaced with a hydroxy

0 so2i0 formthe correspondi ng carboxyl i cp@Ghioorne2sss

rther i nformati on concerni ng exanples of and the

use of esters for the deliverly-of pharmaceuti cal
conpounds i s available in Design of Prodrugs. .. .
BundghoRical <0l S BT CropspiosLaddndgiopsls o
PARs eddiidn sald that fRebixi the bilbdichtifdoosags ahd propeaisdoDhe g

CE%{(?E}S{S&&% orf Z%(r%‘gu?gfes a&(iGatr%]fo%gle grg%SSL%t ﬁ&ﬂ &%_%ré&%:eor inorganic
agidd ODerEANS prRRTLREPagRy. Sa&f@bﬁﬁaada@ddptﬁm splpinglgde those ‘%ﬂl"?ﬂ
e uﬂfrgf’fﬁﬁd &8s @acuéaey&et:mﬂc 8fd, ﬁllperoaf@@e adid, HydeMdiostid,

ef f e e ano oun
S 10 MU Photkholr R B R 4R SRTBERCREVE from
@ gampounbsudf asPStotusnesulfanie atid.galighc @cmb m&mc@u‘pm@ atifhyoxalic
a%fac sﬁtﬁl&l a%].dSélﬁc R1d, ﬁx%h@ﬁa& hekeafid, thfaAdNE L4 efeeﬂe \Sb,ﬁple
‘i)f{é t he us 3 ce %abl e net.hods known |
oSt B ot SR e L bR TP O RS
qmatemmjo aaironams hphoxitésusich es fd examipge, eamdledry&imxyomum
l{ggrcgude T}YQI%P\%{ ngﬁ%%é!f ok ﬁ%&%&%n@dﬁﬁ@ Le. drug) mto a

I ngua I}l/l par ent er al (e
ki fsra Partapniqus ek dneed | Pyaﬁearpﬂea Btmpéﬂweﬂ’%es

mﬁﬂhﬂg biyys(c@l & cherbitalSURPRS ielg0 hiy@Sscopicitg Sloivalgiiyy,or solubility of
ctohﬁ)g?lg g %, P& eAI%Bl et.Saﬁ( ! ﬁha%}n?&hﬁgag %rogatg!f* ﬁ@ﬂl?soarnd %ufr Delivery
Syesking (Gth lEéuli%iD)cfcrt P@a@é@u ltRfsbdpés, including t abI et S

and suspensions. The admi nistration can be conducted
5 i ﬁPHar&iaB@itﬁachtcpﬁHbm@r”f 1efefd toiatcbn@atibrdliy estarified compound
erapy:or.in a d L
Ee ! alg% Iul%avmg a carboxﬁ%rou %ﬁmh :&gxrs @%Xm g 1% hl% 1%.:5:1 'gffec-{lp&ess and
mmper@mf shemﬁnmoudd%qfé@fsfﬂeml e aorfaradt t?’i ¢ (4 thi ogganism) to the

doh{é%ﬁibﬂ QeBRlchrbsiai a8 Béﬂ’gﬂ&; oAgdtd grdlps Whichhe: d@ke (m this
a

bi d t it f
St ﬁ‘ﬁfcg‘is’éﬁf&?ﬂ‘? 55 AT S Pap e 8 vt
désedd hydpdzan irercplated oath -baver a'étylsﬂfldr is phigorplppibstuiedne. g)leth
Hetle@o gmabﬁlkﬁ c. ReLBREs ofGAPs RGeS Riwef §kyl le Ly 'aFi:Sth@s% in which -

e conpositions can take thefor
i a@wéls sﬁ@sm@ed %gm%gdm%aﬁsa@ Fd??f@éo Hﬁoﬁd@%ﬁwmm»
cenTae poab hiddatlededin witoeay ips, Strextogde, fetiybhwiaphaine cthyl, and
cf&hﬁ%mmoréﬁ{g@ I gg&geg{%@mb ckfiShithiih -6 eopltagl At idhsidered

r ot tal ne
b Raie ohS 1> is@rayed wrigvo aeésfi%%fsﬁi Wie 2 haflioRY group, to form the

Baegalise cabdxliibaciti ke. The carrier can be 15
sel ected fromthe various oils including those of

pet rF?lLLﬁ%f %uﬂﬁ'l con\é&gﬁlta%%{ﬂgg of,sc%ﬁtﬁthel}sle 6 és{e'rgflopthe delivery

pean
%Pgarrraaﬁwtm@mmendw&@eﬂab lg 1 Design ¢ 0&8&@6\% %@éﬁ%@ EL ed.
(BRevig ygse Seddi®, Bl £hRT e, Phatttiadergiadl rDoeigs Forms and Drug
[Pe"illv%rgt gsocfanrls é‘(StﬁF ﬁ‘@ %BS‘:}Q 2! nll{)g 1% tl{]roéshe 1959 et %f 'l%extbook of
Dmgr{kﬂem@mﬁs[)a@lﬁmm@slt E@tﬁ%wﬂ,ﬁéﬁm’n 482 é?lerl | e aqueous
solutions of the active ingredient(s) 20 which are
|O r e mﬁ ﬂeq;r&mca b5He metg & tld pleat invartionghetieaive aspubiof any
S BT PR 28 0 oS0 LGB o
t@x csrwpnefm er 4 meimeeutcady ebrepieble |sdr ossler thafeel, igddwstered via

ah?%f B2 Qsudl FhLacclf Jﬂﬁ% hﬂ%thotl@kﬁow% inGBg art, |eﬁhk!’rtsm‘g1'§ﬁ;|r|ﬁ1
|Ca nesi um ear at e sSodl u al e C
hiEn T SomeBar i R Esdiiem (b Thug b fditaqrgl A Qe

gl ycerol, propylene glycol, water, ethanol, and the
I'ike. The conpositions nmay be 15 subjected to
conventional pharmaceutical additives such as
preservatives, stabilizing agents, wetting or

emul sifying agents, salts for adjusting osnotic
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'salueetet emsthe poys %Sdeeg in; thosg g

WD 2008/ 065021PCT/ EP2007/ 062535 - 12 - art. Such
dosage w Il be adjusted to the individual
requirenents in each particular case including the

o'szgﬁ‘é?dﬁgdz‘i conpound(s) bei ng adninistered, ”‘iﬁctf/@ééb@uo@ifsss
mni stration, the conditi on bei ng treated as wel |

as the patient being treat ed.l1The therapeutl cally

effectlve ﬂ)qount of the ounds of fornmula | can
BRsF) SRR PG PSS el o AR B T PRAs e o

sabcuranrbngdy), edallt e, dyeumnditdies or waihingdy ahncendillyi(ag., skin

e?gcfrfaggraﬁa@ of %& uﬂﬂ%ﬂg{f %ﬁi S eﬁjso %Hnﬁ ik f%tnlx f?psoh@ rhq;tud or

to t e | nd| Vi
gagequp deﬁﬁﬁtlgc pding %ktspaélritsuﬂtﬁpwn%ﬁlgeeadﬂpwét%m be gqpetucted
ih E%ﬁn@ﬁ&ﬂﬁﬂ doddgk Yoraf $18E Edrite uaiet Bdap dyyin Reink leaidsaherdby ad

[ K f bl
l]%ﬁ%'}ﬂ gg%ﬁ%raé)elétlc co]ulgom%.)l gﬁ(ﬂ?fdn ﬁleyffzrmmgtC & %I eemtﬁr & Hy
dwietsiondo senjendmn w;lél e&nﬁphﬂlgtsdt sgh aspwcst mﬂ @1 eto@e fggm of a

Blauegta\tmste SLisElR SR Srele@e chRHoR@E LM SURLaAEYs BE Slifaatus@ifar t
qﬁ% ttt?. i ven as conti nuous i nfusion. Furt her, the

"relates to a conpound of formula (1) as
defi ned above for use as therapeutic active
s ubd{isefut pharpacauiical carries fersthe heeparseen pictheeqrhrasitions hereof, can

b%%@ﬁ&sanﬁﬁdsf SHoadehl@hi e@wﬁ@t,m@éns%@eﬂc& Yhe FEWD BT RNIRG)] pills,
tgres& 0‘{1 andt r.el.at ed der ?{fl ulations (e.
e%es%epoa FifS> BRGIFe FSHBU A R O S Prolpatt ioppulations (e..
lmedlag a3 idneext mgel sBing Hr packagn;tg)mdmcbpmmm pasices ), bystaarsed release
fﬂﬁfuﬁlgﬁ sasl%mfﬁmg Qlis tetlik?o r&&ffﬁ%@ﬁosﬁg aﬁ@ﬁﬁ:‘lﬁc}{ The carrier can be

per adgl a, anxi e ress F related
ﬁnunlalr,l gegetable or

syfthent drifin, fe@l, pbatit bid, sbiigans, mltneat o) rpxama dil oind fllos liRel Water,
f
sg]u')da chuegg{ & rgse, %hd\/ﬁ)[rcografe né}g’fieﬂjetg H%E)Qrcérﬁgrsogzaatlculaﬂy (when

sy Wﬁb@h‘%bloediiprewcmwe mleeensOPpréﬁenPlel fapragations for

Lﬂtr?\féhgﬂaﬁnﬁﬂ&rﬁm%&ﬁ e et eqrabhysoldtioas bfthe Adtive thgredient(s)
rel.ates to t

R B A el AR PR & e Berpang e

agbegistsgiution, and hadprirssibn tsolummriﬁeﬁustﬂﬁephaéma@fe@&ﬂ @xcipients

RAREEISES Eifflost NGBt R ke t?Qé gélat‘ﬁp @EPéPthlge @bur, chalk, silica,
formul a as defined aaove

LS ol o bR e e ol Bl SRR g driedsim

- rhibie, mykarol, btopylemhgy@ll, waR4, disarab adétheriﬁd Thercenpobhadrsmey be

%%%f‘gg%‘%%%‘%??& lgq'%lg’%%cg%tg%%%ldgt Ivkd duch %resew&twes, stabilizing

agents, wetting or emulsifying agents, salts for ar.cqustmer osmotic pressure, buffers and the
like. Suitable pharmaceutical carriers and their formulation are described in Remington's
Pharmaceutical Sciences by E. W. Martin. Such compositions will, in any event, contain
an effective amount of the active compound together with a suitable carrier so as to

prepare the proper dosage form for proper administration to the recipient.

The pharmaceutical preparations can also contain preserving agents, solubilizing
agents, stabilizing agents, wetting agents, emulsifying agents, sweetening agents, coloring
agents, flavoring agents, salts for varying the osmotic pressure, buffers, coating agents or
antioxidants. They can also contain other th'erapeﬁtically valuable substances, including

additional active ingredients other than those of formula .

The therapeutically effective amount or dosage of a compound according to this

invention can vary within wide limits and may be determined in 2 manner known in the
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25

wherein Rh R2 and mare as defined herein before, by"
usi ng NaCNBH3 or NaBH(OAc)3 to obtain a conpound of
formula (1), wherein nis 1, and, if desired,

woCRNREl N9 the resulting conpound of forwlﬁcﬂgzoﬁmgﬁ
b)

a pharmaceutically 5 acceptable salt thereof, or

ring cydl zatlon of a corrpound of formula (IV) NH2 NH
tr2), mand n_are.a

e Fhshctpoweael he %F%?dem ’F‘Hl‘”éﬁug]a”reﬁ‘b‘mﬁn@ In cheh RoFicEg case
ihauding ehe(spYciflOBHPOOhH (s M)eing admihiteeidnthiRZoiuts ofisinsiefsirméeh, the

J\%ﬁ&%ﬂ leSI' B'ree?[gd a9w§?£ﬁb£‘gﬁleﬁ 0 R Tﬂé){h%knﬁut{cmy effective

red,” convertin
Aot of fﬁg ceBpRRdAEL ormelert e gy Mjthingige limits depending on the
dAfad-rBBetirteRkd, )fhe%‘g@ aﬂeﬁ ﬂﬁh@dﬁahaﬂ cbRBHSODE the patmat gnd the mode

ogr%tg%g{}%ﬁt% gy gﬁnﬁ é)?f %urse, gﬁ&gcfﬁqeotﬂrl% m\éen& ng&l?er%ﬁn% in-each
rertinuiar gepe. Iﬁiﬁ@l‘albhfla ﬂleahﬂjapﬂrutwaﬂx |eﬁ§ftlgfe=néwa1t RAy e kot ghout 0.01
rh&‘/ﬁhfu zﬂiéﬁﬁsoafﬁg'/kgb Uh6& pf tﬁq,nt heweoskid/ked abbut 10
Eart | Tned below are pre erred reaction
%/ %P@sdagw tabl e for preparing such conpounds.
Further exenplification is found in the specific

Ex arfiyk dsilydéstsagiclcenl bgadnpimisterafds a single dose or in divided doses, or for
0@ 60 RGHERAA b OECR3IR contikhous iﬁﬁ&ﬁm? 1. General

net hod of preparing substituted indan-2-carbal dehyde
X ~Oillurtller, J(he invention relates to a compound of formula (I) as defined above for

~ use as therapeutic active substance, particularly as therapeutic active substance for the

treatment of obesity, hyperphagia, anxiety, depression and related disorders and diseases.

In another embodiment, the invention relates to the use of a compbund of formula
(I) as defined above for the treatment of obesity, hyperphagia, anxiety, depression and

related disorders and diseases.

In addition, the invention relates to the use of a compound of formula () as
defined above for the preparation of medicaments for the treatment of obesity,
hyperphagia, anxiety, depression and related disorders and diseases. Preferably, the
invention relates to the use of a compound of formula (I) for the preparation of

medicaments for the treatment of obesity.

The present invention also relates to processes for the manufacture of a compound

of formula (1) as defined above, which processes comprise
a) reductive amination of a compound of formula {II)
/’<’: : O
H
R ()

wherein R, is as defined herein before, with an amine of the formula (TT1}



The substituted indan-2-carbal dehiyde can be prepared
fromthe correspondi ng carboxylic acid through
reduction and oxi dation reactions. The

wo R6ksi car boxylic acid 5 can be prepared vq,éf)Eﬁﬂmmﬁzsg,s

simlar nethod to literature exanple (1. Med.

1989, 38, 1988-1996). The substituted benzene

di carboxylic acid i (X=H, F, Br, d, CF3) can be
reduced to a diol whj be converted to di brom de
ii. Allcylation Oﬁq Rate with the

di bromde ii foll owe oni frcation can provide

i ndan- 2, 2-di carboxylic acid\iii, which can be
decar boxyl ated to produce s }Eyted

I ndan- 2-car boxylic acids i e

i ndan- 2-carboxylic acid iv C educed to a

correspondi ng al cohol v, which can %deglwxi di zed to
generate the desired substituted indan-2-carbaldehyde
X \}&'e]:rem-rﬁ Ry Eﬁgd%l @ asbc{ d ﬁ&gﬁ%ﬂ%ﬁa ?}FQQ&W IE-&@NQQ'
e prepare
I‘é@ﬂ(@s‘}ﬁ%ﬁﬁé OBk ﬁ%ﬁ@%ﬁr"ﬁfﬁﬁm&{[ ¥hgssEttd catal ytic
A OiF 86688 tcb@erivd the destltil kadps@idnagortmld (1} Bt@d pli@macentically

5 aéﬁeg%}esﬁég?m%geoom to gener ate both (R) and (5)- is

10

15

nversion of brom de (v where X = 5-Br)
to cyanide (v where X = 5-CN) can be acconplished
t hr @igﬁg @@rmaa@nlﬂﬁﬁéemapwfm@amvéxchange reactions
by using zinc cyanide and Pd(PPh3)4. WO
20081065021PCT/ EP2004198253%%- 15 - Scheme 2: Met hod
of preparing 4-be azol - 1-yl - cycl ohex-yl am ne
The 4- benzoi m dazbti-4 I oheryl am ne can be
prepared by reacting Boc , 4- cydohexyl di anmi ne vi i
Wi th substituted fluoro-nit ne vii (Rl can be
H CH3, F, 5d, CM etc) o p oVvi Ble the N-aryl
compound i X. The nitro group~m Qﬂgpund i X can be
reduced to the correspondi ng phenyl enedi am ne x. The

reacti on of pheneyl enedi am ne~/w th carboxylic acid
under acidic condition w '

!! t he desired

, the ring
cyclization can be perf by reacting conpound x
with trinmethyl orthocaRpoxylate to generate the
desi red benzoi ni dazol e whi ch can be 1@V'eprotected
under acidic condition to provide conmpound Xi .
wherein Ry, R;, Ry, m and n are as defined herein before, with a carboxylic acid of

the formula (V)
R;COOH (V)

wherein R; is as defined herein before, to obtain a compound of formula (T)
wherein n is 0, and, if desired, converting the resulting compound of formula (I) into a

pharmaceutically acceptable salt thereof.

In more detail, compounds of the present invention can be prepared be&innincr
with commercially available starting materials and vtilizing general synthetic techniques
and procedures known to those skilled in the art. Outlined below are preferred reaction
schemes suitable for preparing such compounds. Further exemplification is found in the
specific Examples detailed below.
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" The sanme nmet hod described in Schene 2 can be applied

—

to larger or snmaller ring systens other than the
cycl ohexane, and the nitrogen |inkage to cycl oal kane

wERARMRG§!I S- or trans-configuration. Scheme gt/mp2007/062535

Coupl i ng of cycl ohexyl am ne mnth i ndan- 2- car bal dehyde
Xi Vi Xii The coupling of 14-

" ndane e CEapange U e ; ShresindEherr e

a reductive am nation reactlon by usi ng NaCN%bB or
NaB c)3 to generate tHaypdane derived am
The 2008/ 0615@@1@@'/ '.' / 062D@8thyt mba@nate
Z or———————’
(e (Q m& be appl
- PHNQ systenB Schehg, @r ernatlve ﬁethoo
of coupplng i ndane with ben20|n1dazole
5Al terinatively, the am noi ndgne xiv (prepared from
I ndan- 2-carboxylic acid iv through Curtius bl
rearrangenent) can be coupled to ‘
dhlch

—
o
=

GH

N- Boc- 4- am nocycl ohexanone xiii through reducheay
am naki gn to generate cis- and trans-isoners xv
g separated. Fol |l owi ng the renmoval of the N-Boc
il 5 substitution
dane-deri ved
epar &JU¢RF ough
facti®nNs UsSing t

group
[ obenzeQFtV|| t
benzoi midazol e Tan be

' o}
trans- 3- (2, 5- Di net hyl - benzoi mi dazol - 1- y1) - cycl op&ft I
am ne; hydrochl oride 15 v v

The substituted indan-2-carbaldehyde can be prepared from the corresponding
carboxylic acid through reduction and oxidation reactions. The indan-2-carboxylic acid

can be prepared with a similar method to literature example {J. Med. Cherm. 1989, 38,
1988-1996). The substituted benzene dicarboxylic acid i (X=H, F, Br, Cl, CF;) can be

reduced to a diol which can be converted to dibromide ii. Alkylation of diethyl malonate

with the dibromide ii followed by saponification can provide indan-2,2-dicarboxylic acid

iii, which can be decarboxylated to produce substituted indan-2-carboxylic acids iv. The

indan-2-carboxylic acid iv can be reduced to a corresponding alcohol v, which can be

* oxidized to generate the desired substituted indan-2-carbaldehyde vi.

The chiral 3-bromo-indan-2-carboxylic acid (iv where X = 5-Br) can be prepared
from the corresponding indene through an asymmetric catalytic hydrogenation with a
similar method to literature example {US 5936000) to generate both (R) and (S)-
enantiomers, Conversion of bromide (v where X = 5-Br) to cyanide (v where X = 5-CN)
can be accomplished through paltadium catalyzed ligand exchange reactions by using
zing cyanide and PAd(PPhs)s.
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Ha 2 WD 2008/ 065021PCT/ EP2007/ 062535 - 17 - To

a stirred solution of 1,3-cyclopropanediol (5 g, 49

nmmol ) and imdazole (5 g, 73.4 nmol) in DV (20 m)
woRssmdsed t-butyl dinethylsilyl chloride (5.2-8gp8¢hr2s3s

mol ) and the m xture was stirred for 90 m nutes at

roomtenperature. The mixturd>mas diluted with brine

(200 and extracted with ether three ti leOO
L ang"%%eo@ éﬁeﬁm TR B U AT L
portion of brine. The organi c phases were conbi ned,
dried oyer sodiu ul fate and evaporoaig\,e to dryness

Th yre BN Hﬁglsoners urilfi ed by
co chr omat ography usi ng eb¥ier an xa E\IVJ<
th Fedom nant trans-% heat

(tart but yl - di mgghyl - sy hanyl oxy) - cydopentanol a5 a'
colorless liquid (4.1g). 10The

trans-3-(tert-butyl-di nmethyl -silanyl oi cy)-(iyrg:luggigtent an
ol (1.08 g, 5gmmol) was conbi ned wth

tri phenyl pIRJ Fn ne (1.441§,C094H49 mol ) \i,n dry THF (25

m.) and the s} qg solmtioonywas chil | ezd o 0C.
Di et hyl 'ca A} e {DEAD, 960 [)©
was adﬁ er 57 nut és@)athe m xt }lo(g/k

5 m nutes and di phenyl phosphoryl azi de (DPPA 1.
m, 549 mol ) was added over 5 minutes. The 15
resultlng mxture was stirred for 17 hours at room

rature.. The reactio xt.ure was evaporated t
\f‘otl’eﬂ Olp]a Vel g?fﬁ’nm “RETPat THAcy ﬁb&c'
M\eﬁtpio}(eﬁﬂdmﬂn)ne viiheitb sgsriiuced fyso-mvasedzene shi (Rmen be H, CH;, F,
éioéNuEEE l fr@&tl %Na qu%ﬂgd E%QHQB%IO%QOIJ 19%0 §{H§H‘1§ can be

- was pur y r onat ogr a ¥
o é}ﬁéﬁorﬁaon@%a@nﬁﬁw%w@@% b 68reR © pheneylene famine x

V@[ﬂﬁca;ﬂbc()@llat £t eydek apdin t:ymcﬁmyx) willefotm It debiredi bamtdipldasilé &i.

A0, Fo BB ey iR bpresmeizpind x it
tﬁ@le(lgfggrth@carb&xﬂste mn)er%@e drsixee W@@u}lﬁa—@ﬂwﬁéﬂ canig
Yot (ridend e varldiida 8 pisvidd dov OFomsa g¢g nonohydrate

(100 ng). The m xture was stirre roomtenperature

und e[rl‘u,re ]Siu?e ; e Ecﬁe%cr ed (% %c}?egl?@%o?\{ be ?pp'ﬂie@ W ?a%i?g :ag tsrél(ajller- ring

t hen
syshergs Qlbercthan Q]ﬁ(cy@@hma% and the nitrogen Imkage to cycloalkane can be cis- or

- R YbnRbueRIdAy | - si | anyl oxy) - cycl opentyl ami ne as a
colorless oil (500 ng). LRMVE: cal cd for C11H25NOSi

(' e) 1 .17

cis-3- E %Eioupﬁjrbﬁ %é{]ﬂ}}éixs’ t}g)?y Bbp?ledr?{lm am
ne (500 ng, 2. 32 nmol ) was di ssol ved i R THF (10 L)
q(nd d| -tert butyl dicarbonate (610 ng, IF? was

o' m xture was stirred for 4ho
vVere evaporated. The residue 30 was urified

togr aphyx B l'i qa Q@Jctxv@!mkﬂahdﬂg Wi t hy ture
of eth t her+ an reg t o—afford-cis- 3-
(tert- | -di meth anyl oxy) - cycl opentyl |

-carbam¢ acid ten- butyl ester as an oil (520

The above¥r, : .
cis-3t(tert-butyl-diethyl-silanyl oxy)-cycl op&htyl]-c
arbamc acid ten-butyl ester (1.43 g, 4.5 mmol) was

di stk vepling obt-btmwirhidaicd- 1(35yrrbhexyldmirtehi srith dhaindon2-
cﬁ%ﬁld%ﬁyo@qg&gl b%of/& 811'&119 (ﬂjg?gergdlfc 19@2[1151’51%1((&6&11%)3}7 using

m xt ure S lrre hour's
NaCNBH; or NaBH(OAc)g to generate the indane derived amine xii. The
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at roomtenperature in a Nal gene bottlé. The m xture
was treated carefully with a WO
2008/ 065021PCT/ EP2007/ 062535 - 18 - suspensi on of

wOREssRaR1 carbonate (1 g) in water (2 n). Vpéﬁpﬂomﬁzsﬁ

were renoved under reduced pressure at 30 C. The
renalnder was partitioned betlteen brine (50 mL) and

her (50 nmL). The aqueous ph e was f her
?&P afc £ FRORET Ot HisT rcozlfgwats)@ 33@&%@%‘5‘%&%@&6@%@
washanaiapedtenist h a portion of brine. The extracts were
conbi ned, dried 5 over sodiumsul fate, filtered and

the f 'Sulé'n?ézf AR EYERRARN S8 cdupliRE MialSwith benzomudazole
ci s- (3-hydroxycycl opentyl)-carbamc acid tert-butyl

Sﬁﬂ a§ colorless oil (850 ng). To a stlmrlng

CI§%£3 xvm@vﬁhom@nt
tert- but E X 4,22 TD|) and; FEzTL
THE (35 )

trlphenylphosphlne (1.53 g, 583 mol) in

cooleffito | ¢ was added DEAD reagent (0.92 nf 5 84
nmol ) over 5 mnutes. The m xture 10 wasagt ¢is methnfigmer 5
m nutes and DPPA (1.26 niL, 5.84 mmvl) was added over
5 mnutes. Stirring was continued for 17 houP&9t o

1,

roomtenperature. The m xture was evapor at dmtag;;g:\d

dryness. The residue was stirred in ethyl ¢ther
briefIyI@ :the white solid triphenyl phosphine
was re d by f||tr on Q%mgkmﬂThe Fdt-trate weis

agai n d=purified by sillica ge
chr 09@&‘3@& @ t h‘zé'fwlwtﬁ%ek@ /(Q
hexanes to afforf

trans- (3-azj.do-cyclopentyl)- carban1c 'acid tert- bUtyI
ester (950 ng) The carbam c acid tert-butyt ester
(500 ng, 2.2 mmol) prepared above was dissolved in 20
nmL  dfiteatativdly, ahecohiabindmet ¥-fpréfardd) frori hiedas dl- ctrbonlivesd iv

L

*E*O&%%%ﬁﬂ@?%%ﬁ%ﬁ%ﬁ%&%? HREE Y2, 46%5*?%’3@8&&9% i

Ohlﬁ}tl UCHYSQMHNIHARITe SOREEALE Fifta8H &;“r"%ﬁ@mf—‘ﬁé"ff*ihll
seRSatey, @pl@mﬁ]g thd rempiQ 6 e N-BangroiBan®Bucleophilic aromatic
ag]nltglﬂi T d % d‘?ﬂr&sel}igealrln{-]g1 Vi, & L LBl R Y B UE o1 B8 ian be
Hr¢mrf§1tb@uahwﬁ@%9m@pﬂemwyh2@mrb@ﬁ¢t@naewlﬂg thesempnefhod
R&EBEd 1 AR2ReB2. 2.09 mmol) was mixed with
4-fluoro-3-nitrotoluene (342 ng, 2.2 mmol) and
pot assi um car bonate (915 ng, 6.6 nmol) in DVF (20
m.). The stirring m xture was heated at 85C for 16.5

hours. The reaction m Xt gxe wgSsevapor at ed under
reduced pressure. The residue 25 was partitioned with

~auoo BRI BREEIEATRIS cBPupeRiut Vs RReg Eres

di chl oronet hane and each organi c extract was washed

Wi t frams-6ht-Domediyl-berizabnidagof-& ryDdeyglopeptylamine hydrgchderide
evaporation of solvents, the crude m xture was
purified on silica gel feluting with ethyl acetate and
hexanes to give tran ai\

(4- met hy1- 2- ni tro- phgnyl M cydo nt yl'] -carbamc
acid tert-butyl este, a oramgg; 30 0il (305 np).

11-1-NMR i s consi st ith the assi gned structure.
LC- M5 showed a si ngl ak, C01-125N304 (me) calcd
335. 1845, obsd 336. (N%l). The trans-

[ 3-(4-nmet hyl - 2-ni tro- phenyl am no) - cycl opentyl | - car bam
ic acid ten-butyl ester (320 ng, 0.95 mmol) and
pal | adi um on charcoal (10% Pd on carbon, 35 ngy)
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35

in methanol (15 nL) were shaken at 52 psi of hydrogen
pressure for 2.5 hours. The 35 mxture was filtered
through Celite(. Solvents were evaporated to yield

woldb@ssoat 3- ( 2- PCT/EP2007/062535

am no- 4- met hyl - phenyl um no) - c¥cl opentyl]-carbam c
acid tert-butyl ester as a

200 0650 [ EP2007/ O 2535 | 90
oG ol 10780 0&?@@3@%@%&%@90' 1 shRle &

o ramsblum DIMIN(205nTs)as efldedadtinddiactieisipchtarideed. byl 34.5 mmol)

@géﬂ?ﬁﬁﬁgg%ﬁs bifbrch 8 90 min 8 afflobhHERApUARS itk iRl was

m nut es an sol vents wer evaporate

L
Hlais00t s (AL TR Sk hOS S Te, P OREIL S0
BB Bidhle@tladd wmes aﬂhurpbmmfb@narﬁxe (c2€knitlphased vere

{qzrli]!) Hsdr%pao%eer AR m su 3 d ezf(a{p %as S | te.lgs %h@ﬁﬁ)%\ln% Q)if %ﬁ/ trans

ate an “F ganrc
mmemewamlﬁed( by '&éﬂ@ﬂ\&bmﬂ%‘éﬂmhﬁfé@mg @meéalcb%aneé SgED
préton@hht rlahd-t gEL0bandiigv apPERhAOxDH CydbydtdnoBSe colorless hqu1d
(2 5-di net hyl - benzoi m dazol - 1-y1) - cydopentyl | -carb
( C acid tert-butyl ester as a |ight brown foam (320
. 1F1-NMR.is consistent with the assigned
st r U érpes-34 K@fﬁ&tﬁmm@aYlasﬂsﬁWé%w@mmeWrﬂs@@md) was

oMbEed SAhGH %&Lp%la%m hsd o338 An{oMikldry TAFhES hLpaatthe

igieubiogn B ot beeci:%o%b@rﬂ“ftﬂ@éﬁéchagﬁf SO ot
mypl) Bvad Bdded wotr)> masitai Beohiede iwps $8@td (V) mimptadiaoskane
@eﬂylghaspﬁ&ral iR @@wt L. @gs MRS, @ﬂnﬁfoﬁq\rzts QB dHovel ?Hx‘irﬁﬁes The

cane out sof tion and of t hanol was

RISt wﬂ%dtf?fe‘ BB FHFI0LR @mpgf%t?fﬁ Tgggion mixture
V&R ratrapﬁtamﬂ tbarsmal voliunietand pamtiohdrewitie ethti (AA0 mLx bad watwa(S0O
a t
RLPTRE 3oy 0l LD GRS Bt
Bﬁl@;ﬁﬁ@é purified by flash column chroma ography cluting with ether and hexane
rhﬁcﬁﬁ*ézrt@ ptotiue &i-BELAY-beipehfiotazah- bl imenigl dpendsyake
| ne. Qéﬁ/gloihl oride salt as an off white powder (250
Yﬁg‘3 ‘ll_ al cd for CL4HION3 (mie) 229.1579, obsd
230.2 (MrH)
ci s-Be (g3 E(ﬁ@ﬂ?réf%%ﬂenﬁ&ﬁbfeﬁtrw&lmfﬂ’ﬁtiﬂa&? 138 5 9P apol)
Wl alsscﬂﬂ_cﬁ(in &h&@dllﬂm ﬂﬁl) Qdd treated with platinum(IV) oxide monohydrate (100

r%%)ts TI(L 3 n nﬁ‘y stgy%%) P&t %]r%aera%ug %gldgr 1%%% \fgh%r‘e of kﬂ%f)égen for

%0 mareummdetber) fﬁterredrrhuxo@cﬁqhte) S@lvem; @%@P%&édo give cis-3-(tert-
Huby-RieaY l%lil tyfhmifle 4% J&?[H?lels ANGoEng}. MEMS: caled for

?[%?v@? f’%l%tﬁp%%%dsf‘f%é{tf‘% o (o o ok

in THFE (5 nL) was added over 2 minutes and the
m xt b eis\ielder- butsft dignetr-eitpnagloxpeyrlopepplamine 588 mighd-32 snmol)

v @R s@bed QORI @rmﬁmtaﬂa @i-FePLbidyl e SonalN@& 107X, G178 MRS was
aa%aq? ated to dr S a;chtheaII’dZ E%u% vvars Stlra‘X%gThe residue
§ VRS et S5 9L # hoPRoRteafe] n§s 614P8

wae powviell by clﬁnolntart@gmm onT$ikcaf gel thuting wishsmenapooattey ether and

I - -
eI A T R e et vt

bﬁﬁ’éaﬁﬁ%r@sa%e %? 488)d

trans- 3-tertbut oxycar bonyl am no-cycl opentyl esters a

whi ffee stoivie dis-G453-hygiyl-disGThe sksylery prievacei | -abbomica¢Biert-
e&er (8. 45"%04 ém\f‘@t%_) ‘gésstﬁégl)l\?gijm'a@etgﬂﬁﬂ@ @-35'%1) %ths solution was

éﬁﬁgg gllllgegm W&&]&gpéé 22(81an1: %]Iﬁﬂthf Tmcture was stlrred for 19 hours

at room temperature in a Nalgene bottle. The mixture was treated carefully with a
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m.) and the solution was stirred for 60 minutes at
roomtenperature. Solvents were WO
2008/ 065021PCT/ EP2007/ 062535 - 20 - evaporated and

wd Resdssnhdue was partitioned with dichl or omepdpi@ot4s2s3s

m.) and brine (25 nlL). The a(r:iueous phase was further
extracted with d| chl or omet hanté (25 nL). The organi c

SHRESh MRS L Ol v, 206 01 OYSL SO YD e
redaed pieSsuny 30 XY.- Tiyechenpaerydds- paa:rtband betaedndrine (50 mL) and
ett}%ﬁ Eﬂl@ygﬁ ﬁnLgs’f i a §01?s (})‘ie i % )gra&éé ﬂrx%}hyl ether (-EIQ{%O

trans roxy- Car anlc acC
mk)- ﬁac@lﬁxypct &@p washgg avi Qlé néae The extracts were combined, dried

‘ﬁ’bﬁmﬁﬁﬂﬁmlﬁff ﬁﬂﬁ@@@tﬁﬁ ﬂll‘ﬁitew h@mv@poaﬁecdtot;ebhd@mﬂyi--hydroxy»
%ffntt}lrfﬁcar L be 3!‘;@ bn%; hod desc elsbe gé evgousl y. The

npoun er conver Cl S-
[3 2,5- di rnet hyl - benzoi m dazol -1-yl) cycl opentyl ]
- carli§rRiEgOBto8Of S Vi drest 8l apeniiy-ermicad #g-buyl ester

(B0 M@k Themaiol )omd thﬁhdnh@ahpzt’;fhﬁl&r (863 @/5.8¥ mind8 in THF (25 mL)

ctoXI%d % gb?\%\ls g %ﬁ%}fﬁhﬁ r%ié%nzt 0 ?4 1110 over 3 omﬁléer%’t ykre mixture
Wasstingd for 5 nhputgeand P%Oh@@m&f 5. %mn@ama ﬁd@edaww minutes.
driefih OWisybon8si o TOh RS & rBh r’[ﬁﬁﬁérﬁﬁre The mixture was evaporated to

g e R L e ey
ttiphdv@lpbadpbichefcordeGind HIrBINRd bifilyatR2 91 §6 798¢ filtlasdv@3@aiR reduced

ik Mﬂlﬁl)ne ai'ié hﬁﬁe‘]i ’t(yzsd§a gei chromatography elutmo w1th ethyl acetate and
Nnzoil onexy.

fﬁwwﬁf@rf trgns-(3-az i ﬁféloael}ﬂd)(ﬂf?)%‘n&faqdé?”?lbﬁfﬂ gter (950 mg).
ci s- 4-am nocycl ohexanecar bamat e (1 27 g, 5.93 mmol)
and The tdrbanis-agidrert-botybtaeig0(10g, 32 mmob rH&pantibpvé was

Mvédzig ZUinlL m qg@ﬂlol RRL @‘isl“f‘" {Wﬂ %'é Q&ﬁ%lﬁwgsjsﬂ%d Gt room
nmol Th e m eat at 85C

ure
t@PPerri“é‘ée ‘H\F‘)éF ARegHmos ‘?ﬁém%r‘%eﬁrﬂé LESERG198 ﬁt%SQ B8hfor 90
rhianRe Thk wrietuanwad fil eraiddnddha\@lsrafeivak evapdratebhe phovider ratne-(3-
e . [ cted
Hft YRR AL S i AR Pbucl el B IR SR AHLAC

dried over SOdI um sul fate apd sol. ent
evapOF 4683 -apgorgdapeitdy fﬁgiu@ﬁ §u%ﬁ?sreﬂ(%?& mg, 2.09
thiabl) wgh mited stithcblusae -3 hnmnagr(amylg,wsl mghdhextdnpemsamd

CSJbIB}{éte ?&1?2&1( § 6(rﬂmg%) i}l % r o ; h 2 ny{’r&ﬁné&%ﬁﬁ%?@? BLdeh at 85°C

‘éfy The rf‘é‘é‘#%’alﬁi’%‘lféd‘faé eyappralgd T redicsel prepsugg Ty residue
whb p&nﬁaﬁﬁrma{ 50 ﬂ:lL&ﬁ dgtlﬁo'i@:iazthmn)i SO &ﬁ@@ﬂﬂ%dlqhéblﬁ phase

f d wa
m Xt ur Ego mst d%Ch )omeﬁl eamf?ﬁcor I%_mc(eﬁtr;ic was washed

e8I on vvas a antmoni um ¢
Vﬁfh @qm@k ()f taing. Aftercirdostilie@ngedygvapara@mefsblventHiee Sade

rﬁngcer?w%@s ande@Bh kel @Huﬁﬁgmtﬁ %ﬁﬂg%&%ﬁraﬁdk@iangﬁto oive tmm_[ 3.
ke A R TS Mo

Odéﬁtlﬁrmgbi Wﬁn&e@bnssﬂnfrﬂmh fhiexessigred wiasctihre] E@Mftishawed a single
pEAERAL, W %Eﬁc@l@@sﬁ ik, acetadeaudhe filtrate was

ext racted brine and ethyl acetate. Solvents were

evapor at e

o <TG P BT ity P rrsylong kg acid et
butyhedbai$ 20 ragi0Pstramiol)ntl yphllakire on Char6sl §)0% PCeBirbon, 35 mg)
ﬁ&gﬁfgg 81§hﬁgk@re%% 138 %@E}Jcﬁgt%n(p?ésﬁ)re €l2%thours. The

obsd 320. 3
mixture was filtered through Cehte So vents were evaporated to yield trans-[3-(2-

amino-4-methyl-phenylamino)-cyclopentyl]-carbamic acid tert-butyl ester as a pale
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WO 2008/ 065021PCT/EP2007/ 062535 -21 - The above
conpound (850 ng, 2.65 mml) was m xed with acetic
acid (8 m.) and trinmethyl orthoacetate (2 nlL). The

woBsd M@ was heated at 65C for 2 hrs. Sol venpSridehofos2s3s
evaporated and the residue was extracted with ethyl

acet ate and sodi um bi car bonat!é “sol uti on. The or gani c

LU R SRR DL g Pnsal PR
rﬁlﬂ} Q@,c&*cducﬂemﬁyﬂnnbthm]zmhnac&ﬁta 114 vy L the yaxthewyds stiered at 70°C
I‘g?gtg)ﬁlﬁﬂ %H goﬁfg'{gg Wi teVa{g)h F%(Iicif ghe Pé@ildﬁe o8 e'xg'aéli@fmth ethyl acetate

| SSO I n nmet | ene
e 1l &81’3‘ aaé%fé%ﬂﬁ@qwua Sf(@mmb}camafééé%@ )-The ageepy plrase was
agaasx eStrhdiddeditad pé@iomol ah’ple{cahw fa@d ket ozoahtcsphas%@w eabifed with

[ ETEVaR9L grg: can E?H r&r FeHS kfer"’gﬁdlu u‘lfiflut[s Sﬁl:ereedd and S¥apo dated o

‘hylene ¢ SO e
%Wﬁé%%md@'g@hﬂdmnm Plnt-gh) r%lw@nm Marlaarwwadfe@f~butyl
SRl YO Night BRMWS BUARIIAhEd E@WRhﬁcohﬁ&bﬂuﬁthVﬁé ass gned structure.

e A R AL L BN

ci s-4-(2,5-di nmet hyl - benzoi m dazol -
1- y fihe éyptioHesd/A-dimatey tesimigzoller ey dapenil- carbslmﬁgat@l tert-
ReAksteGrapdéddlabbIe (370 &g, 085 afin @ FaslH3olve @RSUC4H) dn dioxane

Eahy 95 5 B n 2SS LB dn TERHEaRDY cmg 3yolspingnd !
thiapf methaisi dreeadiled té dissolve the preTipitge.Sompryme onagnued for 60

RinGRe Eﬁcgth\éﬂréajau&hﬁlﬁ%ﬂ%%mgat&ﬁto algﬁd@r sSRANALH s Qfrred with

e(‘}?’? ethar Fog FyYipesrlidivias Glsist ta PRpyide gy Shexyiaride
¢esdmided- pyigvydamehiylandihe hyddvER] ¢S abn GBwiike ;((ﬂsaﬂpr (250

ALl Sl s o e 1

2H), 1.88-2, (m
1- (4- Ani nﬁséﬁf’%}?{%—‘% @W@%ﬁiﬂﬂlb@ﬁmw&%?e 5-¢
arbonitrile; hydrochloride Thi s conpound was

prepared with the sanme mﬂ’h_(d as the preparation of
ci s-4-
(2, 5-di net hyl - benzoi m

“EL‘« cycl ohexyl am ne
descri bed previously. DVSO- d6) 88. 63 (d,
1H), 8.42 (br s, 3H) ,~ 832 (S 1HNHZ. 77 (d, 1H),
4.47 (t, 1H), 3.48 (br s, 1H), 2.80 (s, 3H), 2.38 (m
g gl)o "8" P éé@@&%@&é%ﬁ%}%ﬁf%}%@é@%@ gﬁwl%—]é%a;hmicvz\lgd tert-butyl ester (750
mg, 3.72 mmol, prepared in previous intermediate) in THF (20 mL) at 2°C was added
triphenylphosphine (1.1 g, 4.19 mmol) and diethyl azodicarboxylate (0.7 mL, 4.4 mmol).
The solution was stirred for 10 minutes, Acetic acid (0.6 mL, 10.48 mamol) in THF {5 mL)
was added over 2 minutes and the mixture was first stirred at 2°C for 20 minutes and
then at room temperature for 3 hours. The mixture was evaporated to dryness and the
residue was stirred with ethyl ether (20 mL). The resulting solid was removed by

. filtration. The filtrate was evaporated and the residue was purified by flash column
chromatography eluting with ethyl ether and hexane to produce acetic acid trans-3-teri-

butoxycarbonylamino-cyclopentyl esters a white solid (453 mg).

The ester prepared above (430 mg, 1.76 mmol) was dissolved in THF (1 mL) and
methanol (1 mL). To this solution was added 4N agueous sodium hydroxide solution (1

mL) and the solution was stirred for 60 minutes at room temperature, Solvents were
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CI s-2-[1-(4- Am no-cycl ohexyl) 5- chl or o- IH benzoi ni daz
-2-y1]-propan-2-ol; hydrochloride C To a m xture

W(P)foo dﬁ%ﬁn PCI/EP2047/062535

- (2- am no- 4- chl or o- phenyl am no) - cycl ohexyl | - car bam
cSaC|dtert butyl ester (ZI. 959 3. 67 mol ,
prepared from 1-chl oro-4-fluoro-3-nitr ben;ene an

apqralp iR the residye X H‘b‘@?ﬁ?@ﬁ’é‘ﬂ‘aﬂé@a 2Rl S brine (2
AL He aguebsofHabe/wasduakirdxigated with @bhl6rommphane i 26 maj. dhe

% ) q%ﬁg GRS Nol A '
égmﬁé qff 3 d%ﬁll[ THIC a%g gge{'gxgz?g ﬁlﬁat@%blqm{t\gwgé
yapeaiEd o ewm (3 méroaawcw%nabe@r@mla W% Feripleygyl ester as a
Whieabee (380 dy) armoni um hydr oxi de (15 nmi, 225 mmol) and
extracted with 10 net hyl ene chl ori de. The organi c

| ay elrbte %ﬁs—}’ﬁ ?}ﬂve e g?ﬁt?lz%al%%mdard ?1{5 x nﬁi es?é?'qn}ag Qanverted to

sul fa I'on of so
%50Q3094@§0§NI¢R?HWHSC36W@F Aag (abatyigpter W%thﬁﬁ%%er linﬁ‘lh"@vas

- dbbg el }6&@10'1151 Tzlﬂé rés&ﬁ}ﬂ?ﬂcbm@ﬁdnd wmiaﬂervwomned to czs [3 (2,5-

| - ate
R R  E TN Brieie a0 Bk i) fine the some
1Sethod dessrilvdrie ﬂe:\mgweatoedaf ahﬂilmmhloeléﬁ @P&fe)fmgs— 2.pfdimethyl-
ﬂeﬂfc?hﬁtﬂﬂz&ll 18yl cﬁ% 16O 'Pﬁfc@&fa@ﬁ'ﬂ)ﬁle‘a‘%ﬁ 8 the cabiWMic acid tert-
ate exanes
issfermn@rbasef%cwd@&@i “dnpthyrbeappigigezol-1-v)-

dydnpmty‘mﬂmz ®las dbtyihpd eyl obrexyloll. ER-afSoakid dordeitdisNs (m/e)

nt- l,588t £, (600 my). This conpound was
(%?sgosb\k/ﬂe 2|3n tr(retJrhy)I ene chloride (4 nL) and

was. €Tk Bocommeib Aot Sy B T FOpep b b ghde

wer e evapor at ed and the residue was extracted with

nmet hyl ene chl ori de and spdi um hydr oxi de 20 sol uti on
(1N). The organic |aydf” W ed over sodiumsulfate

and solvents were et ehe T ggj due was

di ssolved in methyleloride and treated with
hydrogen chl ori de i n“dioxane (4M . Sol vents were
evaporated and the residue was triturated with ether.

The Y rrpuxg.lr 1l zjeg—b\{\l%ﬁ afs—léll atn?&lggycfoge)%necarbama%/ed(rl 96 I%! 05_4) 91%101)

sal t

api d- fipo[rq 3¢nitratelusoe (HThe P mBolg ik BMIL (2fnde wapided aggbsium
caroRdik ( 9543 LUk nﬁhol IhreInidViRe (VQM@H afR57C 38d &brddbvernight.

'lgfﬁ]m%q)re was C-?gle% }_%g)omemf%ﬁ}ur '591& th/& sﬁ}i%q]ér?s %FE%UE% %]Irate was
evaranged sahpneswdbe adsglne veo beitagatd faithrittvhecebivnaeisaei T
OQ%an'iélgyer was dried over sodmm sulfate and solvents were evaporated. The resulting
s[4-(2-am no- 4- oroFeny am no) - ¢ %%eé
BRI v PR ER frshese wrmat?gmﬁ %%% ﬂ}ﬁ? Fi&y!
aaamﬁ {4: US’dorggletah erﬂ%%olﬁfhﬁhﬁkﬂ:l astche[tlt(ﬂaﬂﬁhﬂ%mﬁb Msylamino)-
GO S ‘%Qﬁbgl% ﬁﬂ%r%“bl:u%y extld 13 AR gl ,:l 805517 mamol) was
su@_en d. in aypxrooe ESPnEPagovaiead gggp; oztgls_suspensmn was
aﬁﬁéﬂ drhABSuAT c[hlor(d% Arm rgwwehcﬂn)eanwz)mauaﬁta 3% st ReRn0The
ugg Vzvz?.s;l stlrrex 111 room @mpe%turle for 20 minutes and THF (20 mL) was added.
The mixture was stirred an additional 1 hr dunng which the orange color dlsappeared
The mixture was filtered and rinsed with THF and ethyl acetate. The filtrate was extracted
with brine and ethyl acetate. Solvents were evaporated to give cis-[4-(2-amino-4-methyl-
phenylamino)-cyclohexyl]-carbamic acid tert-butyl ester (1.65 g). LC-MS showed a single

peak, C1sH2oN30; (m/e) caled 319.2260, obsd 320.3 (M+H).
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e
w

hydr ochl ori de NH, Thi s conmpound was prepared wth
the sane nethod as the preparation of 2-[1-(4- 5
am no-cycl ohexyl ) -5-chl or o- 1H benzoi m dazol -2-y11

w0 RbHR3:2- ol described previously. 11-1- NVRdpesiiedssss

a mxture of cisltrans-isomer. LC-MS cal cd for

CL7H25N30 (rnie) 287. 1998 odd 288.2 (MHH).

5-Tri fl uoromet hyl - i ncl an- 2- car hal dehy 0To a

sol Uhe howromppind | %?Par%e@ﬁy @ﬁ%ﬂ%ﬁ@waﬁ 8%ip A% (§ wl) and
taimiethy{ briB&cegrate 25 mMOIhe rhigrubtivad Iddtetiad 65C for78Cs \Bakrents were

' .75 it
e R L L
salutione tha s ganag layer &vap e Cenisir s Btcamd sgkvpryts were evaporated
te\gare ﬁlpglétbmvbﬁ‘iofm&@@hs (802, d)mumeg-trdgedidand- sl \tﬁitth%xyl

aREp AR se nyaP s P LS ah e PG ERRL end
tmﬁubrary@mc weid (3vadhevds Wdtfh T&wlwum@amcémrpamédnperamre for2

oG HENR e R RARRLE 5 ﬂﬁ% rQMue Was &&solv@@ irEvedokad dadyidef(4

| | |
AR SN N Mt R S ety G 3)
Sobetb vg)ye dvEporhivRafCHELIS)dB was T8 ufatgd v2iH gthet, Sdid¢ wekHiltered
a%d%\%sl(%l mﬁxlf!tﬂer 18 o 38 ag I'Ogl'hQ)I'ld TR oRROY: €, g'cﬁljnetfl b]eﬁztgmldazol—

was . suspend e queous. hydrab romc c&
lczlér%fdmiﬁ@)neé raanH% é AEEEE @6%9%% g&?-opalcd
2431719, obsBPR4(XI-H)E was refl uxed for 15 hrs. The
solution was extracted with petrol eum et her (150 niL)

an 5 C

vva?aesre& gaﬁgluélr%i %gjm)zf\b (%I-Egﬁzl eg ov(gr1 sl%ﬁam su at% Q%I(Whl&de
Sol vents were evapor at.ed @ive a brown oil as

1, 2- bi s- brononet hy1- 4- @ L‘)‘/Q-I‘—OFTEt hyl benzene (7.72
g). 11-1-NVR (CDC13) 87~6Zf(r¢, 1H), 7.58 (d, 1H),

7.54 (d, 251H), 4.66 (s, Sodi upg (1.12 g, 48.6
mol ) was added to et hanol mL). The sol ution was
heated to reflux until all ¢f um was di ssol ved. To
this solution was added di et hyy, WO

2008/ 065021 PCT/ EP2007/ 062535 - 24 -

This compound was prepared with the same method as the preparation of cis-4-
(2,5-dimethyl-benzoimidazol-1-yl)-cyclohexylamine described previously. "H-NMR
{DMSO-de) 8 8.75 (dd, 1H), 8.56 (br s, 3H), 7.66 (dd, 1H}, 7.38 (dt, 1H), 4.57 (t, 1H),
3.47 (brs, 161, 2.89 (s, 3E1), 2.38 (m, 2H), 1.88-2.09 (m, 6H).

cis-1-(4- Amino-cyclohexyl)-2-methyl-1 H-benzoimidazole-5-carbonitrile; hydrochloride

This compound was prepared with the same method as the preparation of cis-4-
(2,5-dimethyl-benzoimidazol-1-yl)-cyclohexylamine described previously. ‘H-NMR
(DMSO-dg) 6 8.63 (d, 1H), 8.42 (br s, 3H), 8.24 (s, 1H), 7.77 (d, 1H), 4.47 (t, 1H), 3.48
{brs, 1H}, 2.80 (s, 3H), 2.38 (m, 2H), 2.00 (m, 4H), 1.84 (br d, 2H).
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mal onate (3.71 g, 23.19 mmol) in ether (45 nL) and

t he above 1, 2-bi s-brononet hyl-4-

trifluoronmethyl benzene (7.7 g, 23.19 nmol) in ether

wo A/t The mixture was refluxed for 16 hrgc-pashoiMR2sss

precipitate was filtered out. The filtrate was

evaporated and the residue wdd treated with water (35
nm.) .and potaSS|un1hydrOX|de (5.30 Jhe m ture mas

5 stifflbd-Amine-exqefieat) -puhloso Hﬁsbegﬁwrtl a3l vgrop-2-ob

water (2(1 nL). The resulyidrstialaridet ure was extracted

with ether (50 nL). The aqueous phase was acidified

W th concentr at ed hydroqh} ric acid and cooled in an

ice bath. Solids were f||t ed and washed with water.

After air drying,

54rifl uoronet hyl - |nda oxyﬁ?h aci d was
obtai ned (3.08 g). sho : Npi Ngl e peak,
C12H13F304 (nme) cal 4 04 obéd 273.0 (MH).

10The above dlcarboxyllc acid (3 07 g, 11.2 mmol ) was
heated to 200 C until evolution of gas ceased. The

oi | Yormmisturabf siakl-Fermiad-1athl@oephenylypinps-chgelexyl sybagic
a@mer%gh@@bt&wfgs 0.6708o!, ?F@g&i‘e@tﬂbﬁﬁi -cilldk 4 TRibES-B-Rlitrobenzene

| 1 nes a i nsol.u
W eet by ‘ﬁaa%wﬁem i) +RE p PR g acid 27 5
Z'é\ﬂapmoatm drateo (ginkpwas sided chrasntfated hydrochloric acid (3.25 mL, 40

'rtu'h'of)l Wlﬁﬁ?&rg ¥hs étﬁ‘%'?mg h@eﬁ&pﬁxﬂb"'@foﬁﬁ hes (PhedBri9dolored

C- M5 sh | cd
SSOD B‘%Sg\é\%ﬁjsgﬁé '213%@11 o ?@C}M%'f IR (Zéb@féﬁrﬂ SSirpca with
ra&hyldrd) chlofidé 4T Hethrgahld) l,aye? wad whdbed ¥ih bride ddd dund dibf) sodium

glf%f§|‘§f% gl%'_agfa Oﬁat on. crfgol@ Ve re olor d solid wagj letfmgg (1.1 g). This

ro car I C _ acl

maigrpal g fipsoligd ubﬁF%lE SRR BY) el tmite voit i tprt Dyl é&fé{b@aﬂﬁ 6950
R4, 3T@ndohi $h§mtxuﬁﬂe mS Waredad eetin &engelbdiiiie @ferafghh SoBaRs were

=
ev;épr?p%tf"%%ér %Nk'e ug ﬁa? uri %ghlfo Xltl %asﬁrcm?u%hnmglr&%?m%t%p]&\g&qg
etirvb atetade wdthtxm €418 gm@)H émhlgm Fréhbgdigey-&-methyi-cthyl)-
b%ﬂm&a&&dl Jlaﬁcmfeﬁy léz?rbéﬁﬂﬁ a@mttéra%@deswrmoqh@ewh@nd

GRRSE LS RELS, bbb IR SIS RORSE 0SS es b

v& kadd ddohhavedutihni vead stimell & obare rspanene fev hpo balverds were

e%ﬁﬁ?at?c{l hyd t‘i@fre%fd'ug hva@Sctracted with methylene chlonde and sodmm hﬁdromde
uor one I hdan

bl
saiygoe (BYY fhe Pﬁaa?le}ﬁé?rh‘ﬁsdﬂlﬁ%a}fﬁf?@ lfﬂs 0? T@"ﬁfﬁe
ebaponakd. Tha sestlius sak deliend immicthyleanehlctidomiddeated Svithib)ydrogen

cﬂﬂ;?id% ﬂlediagénw(hgg SHREng %bge@ﬂs&a@@ aﬁcp&eh)%&cglg wzetﬁtgia od with

n reagent
eﬁhﬁaéﬁh)e Dirple G Y6 FLFIGR ETe iU Ele el ok b (4 mimo-
Sinaxt 18Tl b UIHebadingithdol - qu'l it ®opdn-Drol. 'HREMRA 0AMOD) § 7.96

<?’aﬁ%>e¥§? BT O v Saned Ttk 21 e It copma

The preC|p|tate mas filtered out and t he
f i | ﬁrlatr@r wepsluehal irgee-samal v aorelatedhigos gl eppdensation of the cis-
[pi(zanhenatalos ﬁ&ﬂymnmbrﬁgzcmnggm]l Grbayie raddaﬁrtdj’ult}@@ster with. 2-
oG G R B, B BP0 85 P erd o rams
2ald- @aammgfce@ﬁm:wu) 5- cbiornz IXiRerzomad@ol-8-ydl. m@p@sz 01H)
7.48 (s, 1H), 7.43 (d, 1H), 7.32 (d, 1H), 3.33-3.38
(m 3H), 3.15-3.27 (m 2H). WO
2008/ 065021PCT/ EP2007/ 062535 - 25 - PART IL
PREPARATI ON OF PREFERRED COMPOUNDS Exanpl e 1

. cis-4-(2,5-D et hyl - benzoi m dazol -1-y1) - cycl ohexyl | -

ndan- 2-yl - am ne; hydrochl ori de



5Sodi um cyanobor ohydri de (590 ng, 9.39 nmDl) was
added to a solution of Boc-4- am nocydohexanone (1.00
g, 469 nnDI) and 2-am noi ndane hydrochl oride (955 ng,

IW&O% in ethanol (25 nmL). After sti ”'f@rrf:t%@%zsss

10

15

20

Twd
w

e reactlon m xture was poured into aqueous 1.
sodi um hydr oxi de sol ution (7%3m.) and extracted three
tlnes with ethyl acetate. The caonbj ned qrgapic |ayers

s He - NmEne-prciahexd her metivdd Hobeareoipy d&g i (hirpropan-2-ob

sulfate Filtration folllpweechytideenoval of vol atiles
under reduced pressure afforded a gummy solid Flash
chr omat ogr aphy (0- 5%-11pt I ethyI acet at e)
provided (in order of
ci s-[4- (1 ndan-2-yl am no}<TC hoho yI] -carbamc acid
tertbutyl ester (700 ny; 45 3~and trans-
[ 4- (i ndan-2-yl am no) - cydoh¢ -car anrc acid
tert-butyl ester (300 ng; 199% as gummy solids 15ci s-
[ 4- (I ndan- 2-yl am no) - cycl ohexyl] -carbam c acid
tert-butyl ester (315 ng; 0.95 ) was added to 2M
hydrogen chloride in di oxane and net hanol (1:1, g
Hndc«mheow wad prepesgd vaith itrcegpnreomethograsgthe rpé@mratwn of

AdHeER) - 5%toruqmbéﬂze§n1aabezryﬁ "Ry Eh-2ad ﬁEscﬁB&ﬂ?@dlously

Eiﬁﬁﬁf ORI GbERR BhPParoPATEd LRI oot B 0 ()

ZSﬁﬂBQﬁfabse%&JZlﬁMﬂih) The aqueous phase was extracted
three times with 20 chl orof orm and t he conbi ned

organi c | ayers yei#udfdnedhAMAdarSPeirbiedkat e.
Filtration foll owed by renoval of volatiles under

reduced pressure afforded
Ni ndan- 2-yl cydohexare=}, 4-cCi s- dranrnS (220 ng). A

m xt ure of N-indan-Z?f v dohexa e-, 4-ci s-di am ne
@ oQr ot ol uene (225

(220 ngy, 0.96 mmol),
ng, 1.45 nmol) and potass WAT car bonaHe (305 ng, 2.87

25 mmol) in n- butanol (5 m.) was heated to reflux for

s ea e V\ﬁ t -ere
vol e B L ATl R S ERb b LERTH (PR, 35 fnmol
ie T Spmdd aet78 \K%t‘sf&ﬂmﬂiriﬁfi b@anwl Tr‘Hi%fser Mh?‘:orlr!ét eyt dipyixture was
stifled R5%0) ?ﬁhﬁé’t@@ Irhi B}&tﬂt&ﬁ&f@éﬂﬁﬂoﬁv@d ¥ Wdreh 10 room r‘]temperature and
nitro O ex

shtd oty MiEant! R M v i e 87 i yosb b Ry 5
WIEN2008 PEHAIEREEFMERD 007/ 0625885 us h?_tﬁoehlghfakECh( ¥ dBire organic
1&1%%9&%11&{»@&1%Hﬁﬁebe(n‘tpcortéérbmtesarm&%&erﬁ&at&%t LﬁioMSAﬁer the

hen renoved [tratlion tj‘{]’g é}g I‘
cEpnorgfsm o frlgel%?leﬂré% Y Vas oRfAi BB ety e
tyifl €drdmicthel - plicash) ahethlen yi.engd i}mfme (@pCh) BI?@Bt(mbEHWT 51 (s

whi ch was used wi t hout further
pufl?égag%BQ%gg?gg%aforenentioned phenyl enedi ar ni ne

, 0.299 di ssol ved t d |
E 2. é’hﬁ%o‘fsmﬂ)%-‘r th&@féﬂmﬁg@ r%%i@etvﬂzlﬁeh?@%%slﬁ%i% 'Framr Red
(8% UI00 i) Wastahieag @thctraral@Guiforic dcidi(1 mihe The adttivenvas refluxed
f&] g‘tl%% %h\é@(ﬁu&%ﬂwggextn% e&)@ TRELAE e? 1%6 lahd _ﬁl}ler (75mL).

I'es " were r em)ve uce
Trheergar}e lyss was iegsbediwah Wﬁtei muﬁc?@édw smfé@@rl@rﬁﬂfate
SeREME Ratc@vaitdateX td @6d Sskolvarofies § j2nRsbivintoneatiyivil
2etates The Copbined Organt £101 s 7.62 (s, 15D, 7.58 (d, 15D, 7.54 (4

1H), 4.66 (s, 4H).

Sodium (1.12 g, 48.6 mmol} was added to ethanol (16 mL). The solution was
heated to reflux until all sodium was dissolved. To this solution was added diethyl
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1o layers were washed With brine and dried over
sodiumsul fate. Filtration followed by renoval of
vol ati |l es under reduced pressure gave brown oil.

wohddssgat i on by flash chromat ography (2. 5- S%yRéleARbsss

in nmethylene chloride) gave
[CIS 4- (2, 5-di met hyl benzoi ni-d4zol - 1-y1) - cycl ohexyThi n
| -am_ne_ as fo ny(solld (
[

IB%HWF {36@ % &>-& PyRR 4pamLLyd tﬁa;@olfe N@F@zﬁh’gromomethyl 4-
eiflnsiogteetyibentdnh (1. hg, Es]sm rgmel is tthexobind,). The rhiise wad efluxed

f&g {6 gﬁ%é&(ﬁé}%{ﬂ;&c SﬂTl’ wa%gﬁ?tg%fﬁr;%lllt r’}[ﬁ@ ﬁﬂlﬁi@eﬁsgas%v% d d the residue
(trz:aEd otilthrevealsy (3 bk andpeiasivm @dy@yde eyl |gb>é“élﬁwmure was
stievdi] BRd refQded f8r 5 BFsUhi @Ratedl with water (20 mL). The resulting mixture was

échfl(%%dwl Fﬂ’l&]h(%g ah¥laezag]81|g§ OI @65%}273 laadl% g w%ﬂa anc%Htr:ﬂ%cy
Hypochlob- orig s dekec i cantsdae Ryl V(eiel@tenfgl ang vgishadorijh water.
Aer AR RARY S - fifludein BBNLRIAL D dRYLBLATL heid 6k Sotmed (3.08 ¢

-@@Eﬁ‘}h 73 Shih f%éﬁg%#ﬁ% ST %&%Z?OWH

hour, the m xture was evaporated to dryness under

r ed%edbweig@thoeylamlck 37 1ge b1 Henolawas hsatpd ot 300i o wad!
eo%%tloﬁ Bf 4K géag&i %ﬁyg ?t%ﬁglv#h@}]@it&%tb@@@ Rr $ﬁlﬂ&é ﬁlihutes and
and di chl or onet hane ch ex
AR fakmEh st GTPREC. T T ot g A, PG Rors | B and
igsol utde tstefinloameodi hyfilsatddnafhs ﬁ}fmatet\rfatvacpnraamlcto give a solid as 5-

Eﬁ‘&%ﬁéﬁi P[hdhaﬁ he a!'rﬁéckﬁé‘a?cﬂ‘%s@m)” I VBALBVed 4 888 peak,
r omat ogr ap acetate a exa(nes
i wég@#@@sepsaﬁo/@ﬁ%b%gw ﬁa prantidionenkyeviei
1446(65}15(1)3)76(1 $d, henps.indanttd); y.osranil) -
[3-(2,5-dinmethyl - 30 benzoi m dazol -1-y1)-cycl opentyl]

) amﬂﬁ@ a@&e%%ﬂ&&oﬁl@tﬁ ufncf?;lﬂrﬁ éal'@gﬁryﬁgagd %"6‘3@@4‘7 ?nmol) was

consi stent w ne struct
disselyveching FHeER m@z&ﬁwe@rz%g) fri &9 thissolgion 3ps 1%&33%%11 of
bbddhe In TMFH)IM, 6. 912006 @165&2 IREVAIREAGO fé0 2B Terature-and étirred

fi
ff)r?,ﬁ?rgrfgé g‘mﬁu 5 uaaP %1;8%[%% g‘“ﬁ% er é? g‘%‘j‘ ai? y{\{/&tc fszeIrQ c%vap?rated The
ygevas extracted w1th ether and hydrochlonc ac1d IMY. The orgamc phase was
washed with brine and sodium bicarbonate solution. The ether solution was dried and
solvents were evaporated to give oily material as 5-trifluoromethyl-indan-2-yl-methanol
(0.98 g).

The above 5-trifluoromethyl-indan-2-yl-methanol (216 mg, 1 mmol) was dissolved
in methylene chloride (15 mL) and the solution was cooled in an ice bath. To this
solution was added Dess-Martin reagent (450 mg, 1.06 mmol) in four portions. The
mixture was warmed to room temperature and stirred for 1 hr. The mixture was
evaporated to dryness and the residue was triturated with petroleum ether (14 mL) and
ether (7 mL). The precipitate was filtered out and the filtrate was extracted with ether and
sodium bicarbonate solution. The organic layer was dried over sodium sulfate and
solvents were evaporated to give Sftdﬂuoromethyl—in_dan—2—caxbaldehyde (210 mg} as
pale green oil. TH-NMR (CDCls) 8 9.78 (s, 1H), 7.48 (s, LH), 7.43 (d, 1H), 7.32 (d, 1H),
3.33-3.38 (m, 3H), 3.15-3.27 (m, 2H).
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5This conpound was prepared from
trans- 3- (2, 5-di net hyl - benzoi m dazol -1-yl1)- ~
cycl opentyl am ne hydrochl ori de and

wori068eR69- | ndan- 2- car bal dehyde using the samgr/gpao071062535
reductive am nati on net hod descrl bed i n previous
exanple. 1H- NWR i s consi st ent? DW| th the assigned
structure. LG M showed a sin eak, C24H2801\13
(1 o) CEWET HoBREFARA DT OIoAREFRRAED COMERUNDS,
cis-(S)-(5-Bromp-indan-2-yl nethyl) -
[4-(2,5-di net hyl - benzoi anEglazdk &- 1-y1) -

cycl ohexyl | -am ne hydrochl ori de The hydrochl ori de
§@|+(z%fbﬁﬁe%ﬁy41)@§zo'§m§iiagat ) cp&aze%mﬂﬂﬁ%yﬂmﬁﬁé hydl%éhlomde
cycl ohexyl ani ne (104.5 0. 33 nmol) was m xed W

(S)-5-brono- |ndan 2- car baI dehyde (75 ng, 0.33 mml)
in 5 inL of net hanq\j,gont ai ning 5% acetic acid. The

m xture was stirre "étNromtenpe re for 10
m nut es and sodi u an hyd 20.5 ng, 0.33
mml) in 0.2 nL g ded he m X¢'ure was

stirred at roo erature fne)r 3 hours. The m xture
was evaporated and the residue was extracted with 20

et %gl%n X %I-?J) ré)l?}%rlag P&?ﬁ A @%5 '&&B&ﬁ mésogdd%mo a soluhtlo(rj; of Boc-4-

blcar onat'e SO rgani ¢ I ayer was

apinpcyslohprenard 161svE A gm%é} andekrapeddece hypechiasiie g8 mg,
M@ﬁmﬂﬂ)[ i th |e§ﬁm§l@9ﬁﬂ?" ptﬂea&h}rﬁg 408 e hfe@émh&gfr@ﬁﬁ'bé was poured

i Iaa@g S%Iﬁ% Oéj(tb hane ﬁﬂ'gﬁgg& ﬁ%ﬂ ﬁ}?élﬁf) rg%tig%:ée& tprﬁe RieS with

em'iml hediasn g he hd)robmdeéo(ganma)yerswes@W@h¢waﬂ®brmmdcfg@d over

s%ﬂiu?rf érLgitQtéa' Fﬂatﬁlhhﬁ 'Tcé]fo%veH'Fe ééndll\ava}! @@o@ﬂ&'@ Qnde?‘?éécl\él@éﬁ Preddfice
i du

BT St BOTRoSTY Bt Bl Y gsdate)

];frbhﬂ&’r (@ otder ofi e\l(mmheades[médl ~2-ghgoonmecyalshexyl] -carbamic acid fert-

eak&%@i@% 45%!\@I iﬂd(ﬁé}%‘ cal cﬂ%lng@ﬁg v@glf geﬁo B%g%\%%wd

f@s@utyl Y00 mg: 1PYNpRe em3erdss  wo

2008/ 065021PCT/ EP2007/ 062535 - 28 - 8.31 (d, 1H),

7. 5315([9‘. {Tridah2 -viardtho{-dyclditdxyl | -Cab@micicidkef-buil S€er (2,5 mg; 0.95
r%\'f'%?g “333 %gdesﬂqo 2 dr% gghlg)mie %ﬁgmx g%i %1@1&1&1? 1 (ﬂ-'l'l)é mL) and the
sphtion mjs styred T g {HpoIn ferspergtyre. é]]i)voiatzleﬁger(e quqj.red gpﬁler
rédidéd Bredehird zﬁid tEH)esultmg foamy solid was partitioned between chloroform and
IM potassium carbonate solution. The aqueous phase was extracted three times with

chloroform and the combined organic layers were dried over sodium sulfate. Filtration
followed by removal of volatiles under reduced pressure afforded N-indan-2-yl-

cyclohexane-1,4-cis-dtamine (220 mg).

A mixture of N-indan-2-yl-cyclohexane-1,4-cis-dtamine (220 mg, 0.96 mmol)}, 3-
nitro-4-fluorotoluene {225 mg, 1.45 mmol) and potassium carbonate (305 mg, 2.87
mmol) in #-butanel (5 mL) was heated to reflux for 17 h. The reaction mixture was then
filtered and all volatiles were removed under reduced pressure. The crude product was
purified by flash chromatography (0-10% methanol in chloroform) to yield N-(2-nitro-
4-methyl-phenyl}-N"-indan-2-yl-cyclohexane-cis-1,4-diamine as an orange waxy solid
(305 mg, 87%).

A mixture of N-(2-nitro-4-methyl-phenyl}-N-indan-2-yl-cyclohexane-cis-1,4-
diamine (300 mg, 0.82 mmol) and 10% Pd on carbon (50 mg) in ethanol {15 mL) were
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Exanpl e 5
5cis-(S)-(5-Brono-indan-2-yl nethyl)-[3-(2, 5-di net hyl -
benzoi m dazol -1-y1)- cyclopentyll-amne This

WO%S lgﬁ?g was prepared from PCT/EP2007/662535

5-di net hyl - benzoi m dazol - 1-ye-
cycl opentyl am ne hydrochlorléé and

S) - 5- broamo- i ndan- 2-c¢ baI he s
E‘@@Gé@ﬂ@@@%ﬁgﬁ%ﬂe&‘ﬁ“ 9 é’iﬂflb H}Vﬁrw tmoved by

fepeaigyl droukh Ee%ﬁ&l%ﬁﬂ@ twendt rewotdd dridEI @gdsded pedsure fo yield

5 R Rl e S48 D SR a0 e iy v vl
@ﬂmf@t}@r purification.
cis-(5-Chloro-indari-2-yl1)-[4-(2,5-dinethyl -benzoimd
az ol'th} aftlymeitidabeptydn} lepdtisnine 150y, 02 omiadewas diskblived in

acgurzpac}értgl it ozgrdq‘ﬁ%r %191 Mﬂcéﬁ&g ((§ ?Hﬁ) g}ﬂ ﬁ@ (;olﬂ'ﬁoﬁ &‘r&s heated to

repara
7(0’26 @rd.hx@hhwactm@nm Hazeiolet 19 &0y ErgeskyF andiahyplatilgs were
rlemaf?@dnﬁld@ﬁﬁﬁﬁdzeﬁ%ﬂesbﬁe PILe\tesals was sus@é(lﬁim kre1.0 MadueBR

I%%&gi'g%sélj‘} ent W t)gbacgeg ﬂ&l’%g g%ﬁe g ﬁﬁIUP e teBB}FFg‘gN%j(b{ﬁ?_ organic

: 1%@@@81@@5@ m&@wzm@@w@amﬁmm sulfazegFﬂt@@a gpllaaved by

r@fn%veﬁ of vcﬁat{lgs dried de@ad3H PARe P EAR blowH HEPRMAItiBALNAAshCY

cgtéq{ggpgﬁaggrz(gr - l%%;ff%thﬁﬂf)blﬁdﬂe%ﬂsqle chloride} gave [dis-4-(2,5-dimethyl-

benzoimidazol-1-yl)-cyclohexyl]-indan-2-yl-amine as a foamy solid (85 mg) which was
converted to a hydrochloride salt. "H-NMR is consistent with the assigned structure.
LRMS caled for CosHoN5 (m/e) 359.2361, obsd 360.2 (M+H).

Example 2

trans-(S)-(5-Bomo-indan-2-ylmethyl)-{ 3-(2,5-dimethyl-benzoimidazel-1-yl}-
cyclopentyl]-amine

Oy,

To a solution of trans-3-(2,5-dimethyl-benzoimidazol-1-yl)-cyclopentyl amine
hydrochloride (250 mg, 0.47 mmol) and (S)-5-bromo-indan-2-carbaldehyde (1 13 mg,
0.5 mmol) in methanol (5 ml.) containing 5% acetic acid was added a solution of sodium
cyanoborohydride (32 mg, 0.509 mmol) in THF (0.5 mL). After stirring for 1 hour, the
mixture was evaporated to dryness under reduced pressure and the residue was
partitioned with saturated aqueous sodium bicarbonate solution (50 mL) and
dichloromethane {3x 25 mL). Each extract was washed with brine. Following the drying
of the extracts from sodium sulfate, filtration and evaporation, the residue was purified
by flash chromatography eluting with ethyl acetate and hexanes tn the presence of 4%
methanol to afford trans-(S)-(5-bomo-indan-2-ylmethyl)-[3-(2,5-dimethyl-
benzoimidazol-1-yl)-cyclopentyl]-amine as an off-white foam (102 mg). 'H-NMR is
consistent with the assigned structure. LC-MS showed a single peak, Cp4H,3BrNs (m/e)
calcd 437.1467, obsd 438.1 (M+H}.
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5Thi s conpound was prepared fromthe hydrochloride
salt of cis-241-(4-am no- :
cydohexyl ) -5-chl oro-| H benzoi m dazol - 2-y1] - pr opan- 2- o0

dem(f@ 5- br onp-i ndan- 2- car bal dehyde. L%%%ggy@%ss

a singl'e peak, C26F1303rCLN30 (me) calcd

obsd 516.1 (MFH). '1-1-NWVR-@€B30D) 87.96 (d, 1H),

7.59 (s, 1H), 7.36 (s, 1H), 7.26 (d, 1H), 7.18 (d,

1H), 7.12 (d, 1H), 5.38 (Hfemmlg3 3.16 (m 2H), 3.03

(br s, 1H, 2.67-2.83 (m 10 7H), 2.07 (m 2H), 1.72
frdvis- (S ChlOMd) in ddnk 2¥fhe&@h ) [ 3-(2,5- dimethyl-benzoimidazol-1-yl)-cyclopentyl]-
cis-2-(5-Chloro-1-14-[(5-t E&Jﬁl\éjoro”m hyl -i ndan- 2-yl nme

t hyl ) - am no] - cycl ohexyl } -1

benzoi m dazol - 2-y1) opan 2- ol 15Thi s conpound

was preparedfromth/e{ hIorl e salt of cis-2-

[ 144- am no- cycl ohq @b\ zoimd

701-2-yl | - propan- o

5-trifluoronet hyI i ndan- 2 car bal dehyde. 19-1-NWR i s

consistent with e~assi gned structure, LC M5 showed
a single peak, C27F131C1F3N30 (nfe) cal cd 505. 2108,

obs gt‘h%oc%iné)o{lp/é ng %re%a\{*\% %%%%ﬁ%g %Q%%Pﬁ_{ &[%298&{3%33%5 1-y1)-
ccfdnmﬂ@mﬂe fregilpridganddt d&%ﬂ@ﬁ@k;rﬂtbilﬁdwéﬁ POPFga2He
&dl%t&éﬁlﬂﬂﬁﬁé&@ﬁféﬂl%ﬂ Qkescibed in previous example. 'FI-NMR is consistent with

the assigned structure. LC-MS showed a single peak, CosH3sCINs (im/e) caled 393.1972,

- obsd 394.2 (M+H).

Example 4

cis-(8)-(5-Bromo-indan-2-yimethyl)-[4-(2,5-dimethyl-benzoimidazole-1-yl)-
cyciohexyl]-amine hydrochloride

-

Br
i HCI
N

H

The hydrochloride salt of ci5m4w(2,5—dimethyl—benzoimiﬁazol— 1-yl)-
cvclohexylamine {104.5 mg, 0.33 mumol} was mixed with ($)-5-bromo-indan-2-
carbaldehyde (75 mg, 0.33 mmol) in 5 mL of methanol containing 5% acetic acid. The
mixture was stirred at room temperature for 10 minutes and sodium cyanoborohydride
(20.5 mg, 0.33 mmol) in 0.2 mL of THF.was added. The mixture was stirred at room
temperature for 3 hours. The mixture was evaporatéd and the residue was extracted with
methylene chloride and concentrated sodium bicarbonate solution. The organic layer was
washed with brine and solvents were evaporated. The residue was purified through flash
column chromatography using 5% of methanol in methylene chloride. The pure fraction
was concentrated and then dissolved in methylene chloride (2 mL). A solution of
hydrogen chloride in ether (I mL, IN) was added. Solvents were evaporated and the
residue was triturated with ether and petroleum ether. The solid material was filtered to
give the desired compound as hydrochloride salt (41 mg). .C-MS showed a single peak,
CasHsoBrN; (m/e) calculated 451.1623, observed 452.0 (M+H). 'H-NMR (CDs0OD) &



5Thi s conpound was prepared fromthe hydrochl oride
salt of cis-2-[1-(4-am no-
cycl ohexyl ) -5-chl or o- 1H benzoi m dazol - 2-y11- pr opan- 2-

hoh ndan- 2- car bal dehyde. 11-1-NWR is cORSigiB6oszs3s
W(%G?Qﬁ&?%e assi gned structure, LC-M5 showed a single >

peak, C26F132CLN30 (mfe) cal-@8-437.2234, obsd 438.2

MrH) . Exanpl e 10
S eis LS ¢ 59 Gt 5 AL (L 390 i SF T LB 1L )y 68 (m
1%)0@.5% re) e 3y 4-B-35Hm, bEN A8 NG aHD) 2.@;; (yI;,B)H)pB'.Bﬁ an;21)08.58
1 I r e
Ao AP LA o P oRB Lol |
cycl ohexyl)-5-chl oro- 1H benzoi.m cl a701- 2- A

-propan-2-ol and 5-chl or ofF4RRIAZ2- 15 carbal dehyde.
IHNVR is consistent with the assigned structure,

5 LG Mb-ShosvBaoao-shdgt 2ylpetik]) - G2@H8iGEE B Gefmimidasad led)-
471.1844, obsd 472.1 ( }@Q_ mi
2008/ 065021PCT/ EP2007/ é%%?%w' 781 . Exanple 11
ci s-(5-Chl oro-indan- 2yl net hyl ) -
[4-(2,5-dinmethyl - ber\(géi m_dgzol - 1-y1) - cycl ohexyl ] -
am ne N b N '

H
Br

This compound was prepared from cis-3-(2,5-dimethyl-benzoimidazol-1-y1)-
cyclopentylamine hvdrochloride and (S)-5-bromo-indan-2-carbaldehyde using the same
10 reductive amination method described in previous example. 'FI-NMR is consistent with

the assigned structure. LC-MS showed a single peak, C,4H,sBrNs (m/e) caled 437.1467,
obsd 438.1 (M+H).

Example 6

cis-(5-Chloro-indan-2-yl)-[4-(2,5-dimethyl-benzoimidazol-1-yl)-cyciohexyl ]-amine;
15 hydrochloride

w, :

This compound was prepared with the same method as the preparation of cis-4-
(2,5-dimethyl-benzoimidazol- 1 -yI}-cyclohexyl-indan-2-yl-amine described in previous
example. 'H-NMR is consistent with the assigned structure, LRMS for C24H35CIN; (m/e)

20 caled 393.1972, obsd 394.3 (M+H)



5Thi s conpound was prepared fromthe hydrochloride
salt of cis-4-(2,5-dinethyl-
benzoi m dazohl-yl)-cycl ohexyl am ne and
- i ndan- 2- car bal dehyde. 1H-NVR is c

wo@aé‘ﬂc&iﬁe assi gned structure, LC M5 showed ?@%ﬁgﬂmﬁs
peak, C25H30CIN3 (me) cal cd2867. 2128, obsd 408. 2
(MtH) . Exanple 12 tocis-
[ 4- (2, 5- Di met hyl - benzoi mi B5¥¥1e1-y1) - cycl ohexyl | - (5-t
rifluoromethyl-indan-2- ylnmethyl)-amne This
co nfpc(ﬂhﬂ-(m (prRyparocia dhr-@+yirnrbylirpohinad iy dphael) Sathlorof1 H-

- Cis-4-(2,5-dineth Qﬁgﬂg'_L Z0ol - 1
-y1) - cycl ohexyl am)ﬂr'%:reiZ o %%%Panlz ol
5-trifluoronethyl - Lndan- 2-,car bal dhyde. 15 NVR is
consistent with the n gruct ure,- LC- M5 showed
a single peak, C26H3 e) calcdp441.2392, obsd
442.2 (MrH). Example 13 c
[4-(2,5-D0 met hyl - benzoi m g
n- 2-yl nmet hyl - am ne WO 20¢€

-cycl ohexyl ] -i nda
PCT/ EP2007/ 062535

- 32 - Thi s conmpound wa$_prepared fromthe
hydrochl ori de salt of H .
ci s-4-(2,5-di net hyl benzoi m dazol - 1-y1) - cycl ohexyl am n

5 € andis BeRburd &a¥ é}@d/f}Sm thd hykhr&iMiRrid® sBPHsST- ?]!'1(4 amino-

Fui t'gfsf%ﬂggf %ﬂﬁ@%ep%fgﬁhis%ﬂﬂ(@fsb FhoSindan-2-

c@Mh}d)ehydEmeMEEshbWed a single peak, CysHs;BrCINsO (m/e) caled 515.1339, obsd
3b37 @EQZ*FQW§ (%@385983‘9% Yahydr o3y ety By ks et de B, 110,

8Ky A2 160 1 D P B ey | 267283 (m

10 7H), 2.07 (m, 2H), L.72 (br s, 10H).
Example 8

cis-2-(5-Chloro-1-{4-{ (5-trifluoromethyl-indan-2-ylmethyl}-amino]-cyclohexyl}-1 H-
benzoimidazol-2-yl)-propan-2-ol

cl N
N

5

15 This compound was prepared from the hydrochloride salt of ¢is-2-{1-(4-amino-
cyclohexyl)-5-chloro-1H-benzoimidazol-2-yl]-propan-2-ol and 5-triftuoromethyl-
indan-2-carbaldehyde. "H-NMR is consistent with the assigned structure, LC-MS showed
a single peak, CpyH3;CIFsN:O (m/e) caled 505.2108, obsd 506.1 (M+H).



ThIS compound was prepared fromthe hydrochlorlde

salt of cis-2- [1-(4-am no- 10

cycl ohexyl ) -5-chl or o- 1FLben20|n1d220|-2-y||-propan 2-

S) - 5- cyano- i ndan- 2- car bal dehyde. 5

wd;%?gﬁmggzg singl e peak, C27H31C1N4O0 (m e) cal cdlhyﬁ)zogmﬁz53

462.2186, obsd 463.2 (MH . -B9NWVR (CD30D) 87.96 (d,

1H), 7.59 (s, 1H, 7.57 (s, 1H, 7.49 (d, 1H), 7.38

(d, 1H), 7.18 (d, 1H), 5. 91H), 3.22 (m 2H),

2.75-2.97 (m 8H), 2.01 (m 2H), 1.72 (s, 6H), 1.68

£isrp-(3-Lhlgro-11EHXadph-2-yhhetbiyB-afB)e | 2v¢lohekeyl}- 1 H-benzoimidazol-2-yl)-

(2, 5-Di net hyl - benzoi m da L- -¥1) - cycl ohexyl ani no] - me

thyll-indan-5- carbonitri I's conpound was

prepared fromthe hyuro hIq; salt of
ci s-4-(2,5-di net hyl - >_%;
benzoi m dazol - 1-y1) - c »yI m ne and

(S)-5-cyano-i ndan- 2- carbal -

consistent with the aSS|gn- e, LC-MS showed
a single peak, C26H301\ 14 398. 2470, obsd
399.3 (M+tH). WD 2008/ 065021R 2007/ 062535 - 33

- Exanple 16 H
cis-(S)-2-(14-[2-(1-Hydroxy-1-nethyl-ethyl)-5- nethyl-
5 bethQiLJ‘ﬂoﬁé}i)th rlray x]epared from the hydrocblonde salt of cis-2-[1-{4-amino-

Cglﬁ% &%roglr% {Zlazo(li%n Jgpnﬁ?i 9”' tfa%c!} %n?ans aﬁatbaldfehyde.

1 NM_R (';4:0mtem§m the assigned structure, C MS showed a single peak,
@ﬁmg ehexy(n/zPealfatdly badd bgnzebmvaagol - 2- y1] - propan- 2-

prepared as cisltrans-isomer m xture) and
(S)-2-fornyl -indan- 5- carb@nltﬁlfe t hrough t he sane
reductive am nation
10 cis-2-(5-Chloreo-1-{4-[ (5-chloro-indan-2-ylmethyl}-amino]-cyclohexyl}-1H-

benzoimidazol-2-yl)-propan-2-ol

QO |

This compound was prepared from the hydrochloride salt of cis-2-[-(4-amino-
cyclohexyl)-5-chloro-1 H-benzoimidazol-2-yl]-propan-2-ol and 5-chloro-indan-2-
15 carbaldehyde. "H-NMR is consistent with the assigned structure, LC-MS showed a single
- peak, CpeHs1ClLN;O (m/e) caled 471.1844, obsd 472.1 (M+T).



“nmet hod described previously. The crude m xture was
separated through flash col um chronmat ography using
net hyl ene chl ori de and nmethanol (20:1 to 10:1). The
' lo with less retention tinme (high .o
W‘g@&(‘%@z- ({4- 2- (1- hydr oxy- | - met hyl - et hy ?If%ﬁﬁmmgf””
met hyl - benzoi m dazol e- 1-yl ] -&ycl ohexyl am nol - met hyl ) -
i ndan-5-carbonitrile. The analysis of the 11-1-NWR
confirmed the cis-confor f&#@m®k 1df the cycl ohexane.
LC-MS showed a single peak, C28H34N40 (nmfe) calcd
442(2@33ro-hbbﬂ—24;4&eﬂly()MﬁH)z 5- dlﬂ}eﬂlyhhﬁz(li@%%)—lﬁ"ﬂ:@ﬂohexyl]-
(d, 1H), 7.55 (s, 1H), %}ﬁl 7.41 (s, 1H),
7.38 (d, 1H), 7.03 (d, 530(m 1H), 3.23 (m
2H), 2.71-2.93 (m 8 243 (s, 3H, 1.98 (br d,
oH). 1.72 (s, 611), @ (Ja— 4H) . Exanple 17
trans-(S)-2-04-[ 2- (1-Hydrgxy-1 - met hyl - et hyl ) - 5- et hyl
- beri zoi m dazol -1-yl ] -
cycl oheryl am nol - et hyl ) - on|tr| le 20
Thi s conmpound was i sol ate - econd i soner
(later fraction) in the preps on of cis-(S)-2-({4-
[ 2- (1- hydr oxy-1- net hyl - et hyl') - 5- et hyl - benzoi m dazol e
-1- yl] .
5 - cydhestrerypband wed praparey frpinrtiahydsoddarisis silt ef dised-(2rhdimethyl-
R S0l Of - 19 1&1;lex6l1a1wi% 8BL dnfd¥8GndaR -carbaldehyde. 'TI-NMR is

ona huR SmsBrmsuEe e S shars G %@H‘J ?rn/e}

cAl3 407.2 NisH)hsd 4082 2dB87)065021PCT/ EP2007/ 062535 -

- Exanple 18

cis-2-(1-{4-[(5-Fluoro-indapmpk-ip! methyl)-am nc]-cyclo
hexyl I -5-nmet hyl H benzoi m dazol - 2-y1) - pr opan- 2- ol

10 cis-[4-(2,5-Dimethyl-benzoimidazol-1-yl)-cyclohexyl]- (5-trifluoromethyl-indan-2-
ylmethyl)-amine

This compound was prepared from the hydrochloride salt of cis-4-(2,5-dimethyl-
benzoimidazol-1-yl)-cyclohexylamine and 5-trifiuoromethyl-indan-2-carbaldhyde. 'F-
15 NMR is consistent with the assigned structure, LC-MS showed a single peak, CzsFHs0F3N3
(m/e) calcd 441.2392, obsd 442.2 (M+H).

Example 13

cis-[4-(2,5-Dimethyl-benzoimidazol-1-yl)-cyclohexyl]-indan-2-yimethyl-amine
N
Yol
N

15

H



5Thi s conpound was prepared fromthe hydrochloride

salt of 21144-am no-

cycl ohexyl) - 5- nethyl-lkkben;oinidazo!-z-yl] _

1ﬁ5‘@gp 2-ol (prepared as cis/trans-isoner ﬁ@ﬁ%éﬁ@mmrgs
we JQ ﬂuoro I ndan- 2- carbaldehyde The | ess pol ar of >

the two substances isolated- chronatography gave

cis-2- (1 {4-[(5-fluoro-indap-2- ).-a
cy ddRESEpRPosndaHBACPapd HamAss m%%%gqﬂ% sylis‘fm Cb‘r%L%h dyngghyl-
Benzdihﬁia@ﬁi_al Visicsclsifexflaink hd Mdan ot diyde.t HENMR is consistent

conf t L& S -
s. n RN D RN AT B A B R S BB Bl
Hi)- Exanpl e 19 trans- 2- (1- {4-
[(5 Fluoro i ndan- 2- yhnet hyl ) - am nol- cydohexyl | - 5- net h
5 yl-1H benzoi m dazol - 2- y IBxapipbiian- 2-ol 15  This
compound was isolated as the second and nore pol ar

prod rat f }

o o St Fﬁ?gﬂ ford) 2‘**. el e etk
exyl | - 5- nethny AN 1ﬁ%ﬁﬂ}QdV&'{ﬁfﬁﬁgﬁﬁz ol . The
anal ysis of the 11-1-NWR conflrned t he

trans- confornatlon %hexane LC- M5 showed a
singl e peak, C27H34 ®al cd 20 4351686, obsd
21

436.3 (MrH). WD 2008/ 06 /EP20071062535 - 35
- Exanpl e 20

Cis-2-(144-[(5-Chloro-in 2- yI) anlnol cycl oh
exyl | -5-nmet hyl - 1H benzoinnpa 2-y1) - pr opan- 2- ol

H

This compound was prepared from the hydrochloride salt of cis-2-[1-{4-amino-

10 cyclohexyl}-5-chloro-1H-benzoimidazol-2-yi]-propan-2-ol and {S)-5-cyano-indan-2-
carbaldehyde. LC-MS showed a single péak, CorHa1CINLO {m/e) caled 462.2186, obsd
463.2 (M+H). "H-NMR (CD;0D) 8 7.96 (d, 1H), 7.59 (s, 1H), 7.57 (s, 1H), 7.49 (d, 1H),
7.38 (d, TH), 7.18 (d, 1H), 5.38 (m, 1}, 3.22 (m, 2H), 2.75-2.97 (m, 8H), 2.01 (m, 2H),
1.72 (s, 6H), 1.68 (m, 4H).

15 Example 15

cis-(S)-2-{[4-(2,5-Dimethyl-benzoimidazol-1-y1}-cyclohexylamino }-methyl}-indan-5-

carbonitrile
N
Ty
N N
‘ =
N
H

This compound was prepared from the hydrochloride salt of cis-4-(2,5-dimethyl-
20 benzoimidazol-1-yl)-cyclohexylamine and (S)-5-cyano-indan-2-carbaldhyde. "H-NMR is
consistent with the assigned structure, LC-MS showed a single peak, CasHsoNy (m/e)
calcd 398.2470, obsd 399.3 (M+H).



10

20

25

5Thi s conpound was prepared fromthe hydrochl oride™
salt of 241-(4-an1no-
cycl ohexyl ) - 5- net hyl - 1H- benzoi m dazol - 2-y1] - pr opan- 2-

Wogiooﬁ?% par ed as cisl trans-isonmer m xture) MEP2007(1062535

ro-indan- 2- car bal dehyde. The | ess polar o
two substances isolated by cHfomat ography gave
cis-2-(1-14-[ (5-chl oro-i ndan- keol?/lrrethyl) arni nol cycl o
hexyl i - 5- net hyl - 1H benz oi FRER 2-yn- propan- 2-ol .
The analysis of the 'H- NVR 10 confirned the
Ci s-doisi-o+(pald- @nHpdrokhé-moathyleddet phrencthyChhizobhRlasd- 1ayl |-

12 (s SEERRAREIAL B R Lo

1H), 7120 (s, 1H), 7.1 , 7.10 (d, 1H), 7.03
(d, 1H), 5.32 (m 1H) &—2}_3142!—0 2.96 (br s, 1H),
2.73-2.85 (m 7H), 2. N(m 2H), 1.72

(s, 6H, 1.68 (m 4H). 15
trans-2-(1-{4-[(5-Cnhl oro-
cl ohexyl1-5- net hyl -

benzoi m dazol - 2-y1) - pr opan- Thi s conmpound was
i sol ated as the second and nore polar substance in

E ge d 0 OL]% p%H.latZt Iztéz)}pr§$a%%cf rg’lin)%ﬁe Hﬁo%hlonde salt of 2-[1-(4-amino- .

Gﬁ’dymxmhéxmmt%lfﬁéﬁmmﬂanéfﬂzﬁﬂmmtﬂ-olipsﬁmrﬂé pOpderg=isomer

Iﬁi}aurmﬁldtqgﬁb xof Sty Q{dahtbecar%%rﬁgg@:ﬁr&%nfmé ForzTes rEJlf%tﬂrer AfSation
| X

S S Prodorsy ER G ROBYE s St 13496 Maheglomn

c&ﬁﬁnﬁogrb@&}busmg\mtﬁﬂ&&/c@ﬁﬁ@izmeﬂﬁﬁﬁﬂw:@wma The fracgién

mﬂﬁ)égr}’&:eﬁw%ﬁmﬁé kfe'r?i{a %a az o é }_@ J_@ QR hgdrg)}l’y bW%ﬂwl) -5-

1-net h enzo 13?
TRGBY dw@maiﬁzﬂ@} A hreciaPeramag H}? riBg#i-eepbanigile. The
analysis of the "H-NMR confirmed the cis-conformation of the cyclohexane. LC-MS

showed a single peak, CrsH34N4O (m/e) calcd 442.2733, obsd 443.3 (M-+H). "H-NMR
(CDBOD) 57.82 (4, 1H), 7.55 (s, 1H), 7.49 (d, 1H), 7.41 (s, 1H), 7.38 (d, 1H), 7.03 (d,
1H), 5.30 (m, 1H), 3.23 (m, 2H), 2.71-2.93 (m, 8H), 2.45 (s, 3H}, 1.98 (br d, 2H), [.72 (s,
6H), 1.64 (m, 4H),

i net hyl ) -am nol -cy

Exampie 17

trans-(S)-2-{{4-[2-(1-Hydroxy-1-methyl-ethyl)-5-methyl-benzoimidazol-1-yi]-
cyclohexylamino}-methyl)-indan-5-carbonitrile

ﬁ >__,<0H
5;9/
This compound was isolated as the second isomer (later fraction} in the
preparation of cis-(S)-2-({4-[2-(1-hydroxy-1-methyl-ethyl}-5-methyl-benzoimidazole-1-
vl]-cyclohexylamino}-methyl)-indan-5-carbonitrile. The analysis of the 'H-NMR

confirmed the trans-conformation of the cyclohexane, LC-MS showed a single peak,
CosH3N,O (m/e) caled 442.2733, obsd 443.2 (M+H)
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SThis conmpound was prepared fromthe hydrochloride

salt of cis-2-[1-(4-am no-
cycl ohexyl)-5-chl oro-111- benzoi m da7o0l- 2-y1] - propan- 2

wo‘z@dsm_@éb% (R) - 5-cyano-i ndan- 2- car bal dehyde. gblyfWht7ios2s3s

consistent wth the assigned structure, LC M5 showed
a single peak, C27H31C1N40 (ﬁf‘e) cal cd 462. 2186, obsd
463.2 (MtH). Exanple 23 10

ci s-(S) - N 14- [ 5- Chl or o- 254 REdPoxy- | - net hyl - et hyl ) - b
enzoi m cl azol - 1-y1] -cydohexyl}-

N- ( Fisedy iRt (il wor @-iydamet-Fiydeyhyheranianm-cieslobexyl} - Foneghyl- LH-
sol uti on of benzoimidazol-2-yl)-propan-2-ol
cis-(S)-2-(14-[5-chloro-2-( 1-Y1ydr oxy-| - met hyl - et hyl ) -
benzoi m da701- 1-y1] olkexyl am nol - net hyl ) -i ndan- 5-
carbonitrile (25 ng, P 43 etrol ) i n. nethyl ene
chloride (5 nL) was addedNtriethylam ne (11 ng, 0.108
mol ), acetyl chloride (5 , 0. ) and trace
anmount of 4-di net hyl am no di he m xture was
stirred at roomtenperaturetfq 5 hours. The
reaction mixture was diluted™%ith dichl or omet hane and
the solution was washed with saturated aqueous sodi um

L i
S ph BT sOPabEd K et iR g P EURtreS! (FisBUFA & G isomer
Htisire b seluedo finianel-crrhal ddhyderiihe gy, of dhatwiorngbswintts
A0 & AIGLIBRE AN ELOYL (18881 Rorb nldl) RSRNS nlo] -
cslehaxg) -5Nnifhyl19'§63ﬁp@rﬁ§idzﬂ(lﬁ'ﬂ%{HFW‘-ZIQIr{EQWab@f A5 [H-NMR
cbﬁﬁkﬁﬁét idrthél a?—@ar;fgmyiﬂonmy dehgdyhdxaht. (5-1d§ Sumveid_rmaalrglea)ew, m

- e m - owe a sin e -
@ﬁ%&é%g%ﬂ{&éﬁ%ﬁ?@%@a@gg (%ﬁgzgz, obsd 505. 3.
"1-1-NMVR 25 (CD30D) 87.67 (br, 1H) 7.59 (s, 2H), 7.50
(d, 1H), 7.40 (d, 1H), 7.B@mple ™1y 557 (m WO
2008/ 065021PCT/ EP20071062535 - 37 - 1H), 3.48 (br d,
2H) trari- 246 - {4P(5-Boro-2n %2 yhmeft)); ardin8 i cycnhe @) 5-nRt§9- 1 H-
(br, 2H), 2.32 (brbfn%%agollzl_ﬂg_%o@n_%p, 1.93 (m

AH), 1.72 (s,1.28 (s

ROl

H

This compound was isolated as the second and more polar product in the
preparation of cis-2-(1-{4-[(5-fluoro-indan-2-ylmethyl)-amino]-cyclohexyl}-5-methyl-
1 H-benzoimidazol-2-y1)-propan-2-ol. The analysis of the 'H-NMR confirmed the trans-
conformation of the cyclohexane. LC-MS showed a single peak, Cp7H34FN5O (m/e) caled
435.2686, obsd 436.3 (M-+H)." '



10

15

20

WO%OO /063(2

Exanple 24 — _ _
cis-(R)-2-(1-14-[ (5-Brono-i ndan-2-yl net hyl ) -am nol -cy
cl ohexy1l}-5-chl or o- 1H5benzoi m dazol - 2-y1) - pr opan- 2- ol
Thi s conpound was prepared from tfe ppasoraesss
ydroc foride salt of
ci s-2-[1-(4-am nocycl ohexyl }36-chl or o- 1H benzoi m dazo
| -2-yll-propan-2-ol and (R)-5-brono-indan-2-
car bal dehyde. 1-1-1-NMR iBappksOstent with the
assigned structure, LC-M5 showed a single 10 peak,
CE:XZGId%lélBUZC{hbﬁS 8-(thigre)in éal- T flnSetityl L A8 Bho |-0pdehesgih 52n {thtH)H -
al’rp e . 4 _ 9 )
cis-1-{4-[(5-Chl orbgfllzoﬁﬁlé%a-z%l-zyrl%tg{?ﬁ/afl)z- %Im' noj - cydohex-

yl}-2-nethyl-1H begzoim dazo| e-5-carbonitrile
15Thi s conpound vva &Om t he hydrochl ori de
salt of cis-1-(4-am ne N

cycl ohexyl)-2-met hyl- 1H begnzoi m dazol e- 5-carbonitrile
and 5-chl oro-i ndan-2- car BENWVR i s

consistent with the assi ghed ure, LC- M5 showed
a single peak, C25H27aN4 (ke al cd 418. 1924, obsd
419.2 (MtH). WD 2008/ 065021 PCT/ EP20071062535 - 38
- Exampl e 26

ci s-IhB)cotpppidd (v5s Flepordirgmrthe hydrodhderidsisali dibz bi-(4tarpinp-
&Msﬂl&?ﬁ?ﬁy}n@m}fﬂ Plr-yiREdikdazol L 3D Faf BLAQBEhhied 85 cis/trans-isomer
mixture) and 5-chloro-indan-2-carbaldehyde. The less polar of the two substances
isolated by chromatography gave ds-2-(1-{4-[(5-chloro-indan-2-ylmethyl)-arnino}-
cyclohexyl}-5-methyl-1H-benzoimidazol-2-y1)-propan-2-ol. The analysis of the 'H-NMR
confirmed the cis-conformation of the cyclohexane. LC-MS showed a single peak,
Co7H5:CIN;Q (m/e) caled 451.2390, obsd 452.3 (M+H). 'H-NMR (CDs0D) & 7.83 (d,
1H), 7.40 (s, 1H}, 7.20 (s, 1H),-7.17 (d, 1H), 7.10 (4, 1H), 7.03 (d, 1H), 5.32 (m, 1H),
3.16 (m, 2H), 2.96 (brs, 1H), 2.73-2.85 {m, 7H), 2.43 (s, 3H), 2.00 (m, 2H), 1.72 (s, 6H),
1.68 (m, 4H).

Example 21

mms—i— (1-{4-[(5-Chloro-indan-2-ylmethyl}-amino]-cyclohexyl}-5-methyl-1H-
benzoimidazol-2-yl}-propan-2-ol

Q cl

N
H

This compound was isolated as the second and more polar substance in the
preparation of cis-2-(1-{4-[{5-chloro-indan-2-ylmethyl)-amino]-cyclohexyl}-5-methyl-

" 1H-benzoimidazol-2-yl)-propan-2-ol. The analysis of the 'TI-NMR confirmed the trans-

conformation of the cyclohexane, LC-MS showed a single peak, Cy7H34CIN3O (m/e)
caled 451.2390, obsd 452.3 (M+H).
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5Thi s conpound was prepared fromthe hydr ochl ori de
salt of cis-4-(5-fluoro-2-
met hyl - benzoi m dazol - 1-y1) - cycl ohexyl am ne and

Wo(ﬁgsn%sefz‘i’r myl -indan-5-carbonitrile through the, se®oe2s3s

uctive am nation nmethod descri bed previously.
LC- M5 showed a single peak, -C25H27FN4 (nfe) cal cd
402. 2220, obsd 403.2 (MH). 1H NI\/R (CD30D) 6 7.82 (q,
1H), 7.56 (s, 1H), 7.48 (EampigZ2 7 39 (d, 1H), 7.22
(d, 1H, 6.99 (t, 1H), 4.37 (m 10 1H), 3.25 (m 2H),
2. Qﬁs—gﬁ}—_znﬁﬁzl-[ﬂﬂhlorozz 66 2draLy- (-metiHethyD: E&ﬁz:(imﬁ)la%b&]ﬁ-yl}
1.99 r d, 2
Exanpl e 27 Nﬁgokéfytzag?&g} “%E?Xg %@%Q%ﬁ%&ﬂ?“ on
bi ndi ng assay was &Q £d in MultiScreen 0.65 uM
gl ass fiber type 15 Il\ ates (96-well,

n

M1 1lipore). The Milt IS¢ | ates were pretreated by
i ncubation with O.5%po|y' | ypy l idane sol ution
cont ai ni ng 1% BSA and O. 1 weeH for 12 hours at

4C and washed five tinmes Wth -coI d 10 MM Tris

buffer, pH 7.5, followed by-isicUbation with 200 jilL

of binding buffer (50 rri MW—IEPES 2.5 mM CaCl2, 0.05

nv BSA, 1 mM phenanthroline, 0.03 mM Triton X-1 22 .

f or Bisgompapng yanprepirpe fram the hydsechipride sdt ofpispgs} s (4-amino-
&tlahsen- sb&kﬂ@beﬂ-haubhﬁﬂhmzﬁe]apﬁopms ol T Pefang-indan-2-
C%'ébﬁg&ég EF%rI\ITIQr mdﬂ?_%ntpvrl& hP§ %ﬁéd Ql%cau'g L@ ]gIS% owedasingle

rom CHO" eXpressing
W@bé}rﬁﬂﬂ@thlﬁmi@rﬁamzlfgéc@pﬂéﬁ% (Mméebvari ous
concentrations (final concentration 0.059 nMto 45
uM of unl abel ed MCH or aphagtussts in binding buffer
for 15 mn at roomtenperature. The conpetition

r
P50 TR, T T eBky T &k%ﬁ"?%ﬁﬂ'%?ﬁ’eﬁ TN dobesyt
The final vol un¥ éfcymmeé%rétyha fegcsomide per wel | .
After 60 mn incubgfion time at roomtenperature the
reacti on was stoppe %pLgfplltratlon over 96-well
filter plates. Follo t'er i nati on of the binding
reactions, the filters we washed wiih ice-cold
bi ndi ng buffer (4 x200 t and y€ air dried for 30
mn Scintillation cocktail—(60 was added to each
wel | and radioactivity boupd~o 30 the plates was
determned using a Mcro-beta plate reader
(Wal | ace/ Perl ci nEl nmer) . The WD
2008/ 065021 PCT/ EP2007/ 062535 - i nhi bition
pot RASORIIOn /i eg&ir?sf{4v{a§h&€e>@éé§eéroa%~ ey -¢the)-
eontetazat i-gn cpfoieappoitad- Iﬁéth)wlhllﬂbn-ﬁhﬁrﬂmmdler[g5 afg, 0.054

L NG 0 BB o
aB@ﬁlrﬁbl@dAéft mgi §-963 Iﬁmv@mdmaﬁ@wﬁ@wé@é 4ylimatbylamgepyndine. The
BidurBrh{HPred adrddnMenfperatdi@ 3865 Halks. The reaction mixture was diluted

with dichlorometirane and the solution was washed with saturated aqueous sodium

bicarbonate solution followed by brine. The organic extract was dried over sodium
sulfate, filtered and evaporated under reduced pressure. The residue was subjected to
column chromatography, eluting with dichloromethane and ethyl acetate in the presence
of 4% methanol to give cis-(S}-N-{4-[5-chloro-2-{1-hydroxy-1-methyl-ethyl)-
benzoimidazol-1-yl]-cyclohexyl}-N-(5-cyano-indan-2-ylmethyl }-acetamide (15 mg). LC-
MS showed a single peak, CagH33CIN4O, (m/e) caled 504.2292, obsd 505.3. '"H-NMR
(CDsOD) § 7.67 (br, 1H) 7.59 (s, 2H), 7.50 (d, 1H), 7.40 (d, 1H}, 7.23 (d, 1H), 5.57 (m,



1C2C3C4B5C6B7B8C9B10B

WO 2008/065021 PCT/EP2007/062535
-37-

1H), 3.48 (br d, 2H), 3.15 (m, 2H), 2.97 (m, 1H), 2.84 (m, 2H), 2.59 (br, 2H), 2.32 (br,
1H), 2.11 (brs, 2H), 1.93 (m, 4H), 1.72 (s, 6H), 1.28 (s, 3H).

Example 24

cis-(R)-2-(1-{4-[(5-Bromo-indan-2-ylmethyl}-amino}-cyclohexyl}- 5-chloro- 1 H-
5 benzoimidazol-2-yl}-propan-2-ol

Ci N
e
N

This compound was prepared from the hydrochloride salt of cis-2-[1-(4-amino-
cyclohexyl}-5-chloro-1H-benzoimidazol-2-yl}-propan-2-ol and (R}-5-bromo-indan-2-
carbaldehyde. 'H-NMR is consistent with the assigned structure, LC-MS showed a single

10 peak, CyHs BrCIN;O (m/e) caled 515.1339, obsd 516.2 (M+H).

Example 25

cis-1-{4-[(5-Chloro-indan-2-ylmethyl)-amino}-cyclohexyl}-2-methyl-1H-

benzoimidazole-5-carbonitrile
= N
\@ \>_
N
gool
N

H

N

15 This compound was prepared from the hydrochloride salt of cis-1-(4-amino-
cyclohexyl)-2-methyl-1H-benzoimidazole-5-carbonitrile and 5-chloro-indan-2-
carbaldehyde. 'H-NMR is consistent with the assigned structure, LC-MS showed a single
peak, Cp5H,7CIN, (m/e) caled 418.1924, obsd 419.2 (M+H).
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Example 26

cis-(S)-2-{[4-(5-Fluoro-2-methyl-benzoimidazol- 1-yl}-cyclohexylamino |-methyl}-
indan-5-carbonitrile

This compound was prepared from the hydrochloride salt of cis-4-(5-fluoro-2-
methyl-benzoimidazol-1-yl)-cyclohexylamine and (S)-2-formyl-indan-5-carbonitrile
through the same reductive amination method described previously. LC-MS showed a
single peak, CpsHz,FN, (m/e) caled 402.2220, obsd 403.2 (M~+H). 'H-NMR {CDs0OD) &
7.82 (g, 1H), 7.56 (s, 1H), 7.48 (d, 1H), 7.39 (d, 1H), 7.22 (d, 1H), 6.99 (, 1H), 4.37 (m,
IH), 3.25 (m, 2H), 2.96 (br s, 1H), 2.65-2.90 (m, 7H}, 2.61 (s, 3H), 1.99 (br d, 2H), 1.74
(m, 2H), 1.65 (br d, 2H).

Example 27
MCHR Filter Binding Assay

Competition binding assay was conducted in MultiScreen 0.65 pM glass fiber type
B filter plates (96-well, Millipore). The MultiScreen plates were pretreated by incubation
with 0.5% polyvinlypyrrolidone solution containing 1% BSA and 0.1% tween-20 for 12
hours at 4°C and washed five times with ice-cold 10 mM Tris buffer, pH 7.5, followed by
incubation with 200 pL of binding buffer (50 mM HEPES, 2.5 mM CaCl;, 0.05 mM BSA,
1 mM phenanthroline, 0.03 mM Triton X-100) for 5 min at room temperature and plates
were drained before the binding reactions. The binding assay was performed by pre-
incubating 2.8 ug of membranes from CHO-K1 cells stably expressing the recombinant
human MCHRI receptors, and various concentrations (final concentration 0.059 nM to
45 uM) of unlabeled MCH or antagomnists in binding buffer for 15 min at room
temperature. The competition reaction was started by adding final concentration (0.2
nM) [Phe",["°1] Tyr'®|-MCH (PerkinElmer). The final volume of the reaction was 90 uL
per well. After 60 min incubation time at room temperature the reaction was stopped by
rapid filtration over 96-well filter plates. Following termination of the binding reactions,
the filters were washed with ice-cold binding buffer (4 x200 pL), and were air dried for
30 min. Scintillation cocktail (60 uL) was added to each well and radioactivity bound to
the plates was determined using a Micro-beta plate reader (Wallace/PerkinElmer}. The



Activity in MCHR binding assays A=I C50<0.011.1. M

B=1 C50<0.1 glVl; C=IC50<1 1.1.N1 19 C20 B 21 C22 A

23 C24 B 25 B 26 A ~ The conpounds were assayed
wo BsdeBBhr 1 nhibition activity against the bpRdigdoRkosss

l\%ﬁto k/CHR. The results for five conpounds sel ected

fromthe exanples in Part |I-3bove are shown in the

table 2 bel ow . ;
inhibition potency of antagonist was expressed as [Csq, the concentration of compound

at which the binding of radio labeled MCH to MCHR1 was inhibited by 50%. The
potency is listed in the following table 1:

Table 1
Example Activity in MCHR binding assays
A=IC50<0.01 pM; B=IC5<0.1 pM; C=ICsp<1 pM
1 C -
2 C
3 C
4 B
5 C
6 B
7 B
8 C
9 B
10 B
11 B
12 C
I3 C
14 A
15 B
16 A
17 C
18 B




5Tabl e 2 Exanpl e MCHR I1Cso (nM Ki (nM 7 24 19 14
2.2 1.8 20 26 21 23 193 154 26 3.0 2.0

WO 2008/065021 PCT/EP2007/062535
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Example Activity inVMCHR binding assays
A=1Cs0<0.01 uM; B=ICs50<0.1 uM; C=ICs<1 uM
19 C
20 B
21 C
22 A
23 C
24 B
25 B
26 A

The compounds were assayed for their inhibition activity against the binding of
MCH to MCHR. The results for five cornpounds selected from the examples in Part II

above are shown in the table 2 below:

Tabie 2
Example MCHR ICs (nM) K1 (nM)
7 24 19
14 2.2 1.8
20 26 21
23 193 154
26 3.0 2.0

3%
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15

41 - Cainms 1. A conpound of the general fornula

(I): wherein 5 Rl is selected fromthe group

consi sting of hydrogen, G -C6-al kyl, cycloal kyl, halo
and cyano; R2 is selected fromthe group consisting
of hydrogen, Cl-C6-al kyl, cycl'oal kyl, Cl-C6- al koxy
and hydroxy-C - C6- al kyl ; .R3 is selected fromthe
group consi sting of hydrog&t@im81- Cs- al kyl ,

cycl oal kyl, C1-C6- toal kyl carbonyl, aryl and

het erfoeonypaunB4ef e gabet feduta@n t he group consi sting
of hydrogen, G -C6-al kyl, cycloal kyl, hal o,

hal o- G - C6- al kyl and
1, 15 and phar maceut
2. The conpound ofR;

is 1 or 2; and nis 0 or

#ao;
aQcept abl e salts thereof

i 'n$* cording to claim 1,

wherein RL is selected~fro he group consisting of

hydrogen, G -C6-al kyl, halo

nd _cyano; -42 - R3is

sel ected fromthe group congis @Hémof hydr ogen

Cl - Co-al kyl, G -C6- al kylca

| a aryl; R4 is

sel ected fromthe group consistiﬁEA 3 hydr ogen
I

C - Co-al kyl, hal o, hal o-Cl-C6- al

and cyano; 5 m

is 1or 2, and nis 0 or 1, GHahceutical |y
accept abl e salts thereof

Ri .

wherein

R,

R

R3

n

is selected from the group consisting of hydrogen, C;-Cs-alkyl, cycloalkyl, halo

and cyano;

is selected from the group consisting of hydrogen, C;-Cs-alkyl, cycloalkyl, C;-Cs-
alkoxy and hydroxy-C,-Cs-alkyl;

is selected from the group consisting of hydrogen, C,-Cg-alkyl, cycloalkyl, C;-Ce-
alkylcarbonyl, aryl and heteroaryl;

is selected from the group consisting of hydrogen, C;-Cg-alkyl, cycloalkyl, halo,
halo-C-Cs¢-alkyl and cyano;

is 1 or2; and

“isQorl,

and pharmaceutically acceptable salts thereof.

Ry

Ro

2. The compound of formula (I) according to claim 1, wherein
is selected from the group consisting of hydrogen, C,;-Cg-alkyl, halo and cyano;

is selected from the group consisting of hydrogen, C;-Cs-alkyl, C;-Cg-alkoxy and
hydroxy-C,-Cg-alkyl;
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3. The conmpound of formula (1) according to clains 1
or 2, wherein RL is Cl-Co-al kyl, halo or cyano; and
10 R3 is hydrogen or Cl-Co-al kyl. 4. The conpound of
formula (1) according to cl ai&ﬁ 1 or 2, wherein R2 is
a - Co al kyI G -C6-all coxy or "ydroxy G - Co- al kyl ;
and alo or c co und

R¥ orhiff %thq ﬁo dboRm §°P%Swf@ﬁéw@ﬁn= el Giks
wheillgileurRinyl and aryll - Co- al kyl, hal o or cyano.
The conpound of fornula (1) accord| ng to any one of

Ih gg g%%%%% ﬁ%rﬁ g?é”ﬁ%ﬁlﬁuﬁ ;B%t 8 gé{gﬁg%k 1, ha.lo Jalo-C1-Cs-

cl @llpd and eyp®; wher ei n is mst hyI or chloro. 208.

The conpound of fornul a (I) according to any one of
mCl 8k Mer2- 41 7, Wherein R2 is Cl-Co-al kyl,

G - Co- al koxy or hydroxy- G - Co-al kyl . “43 - 10.

The ound of formula (1) according to any one of
Dl & rrT%to 9, wherein R2 is nethyl or

2- hydr oxypr opyl . 11. The conpound of forrmula (1)
and phamthicegtidally acseptabde wfts thea¢afs 1, 2 or 4 to 10,

wherein R3 is hydrogen or acetyl. 512. The conpound

of formula (1) according to any one of clains 1 to

11,3 whe E@Ih e dfFodlh %Ecordm to é-l%xmsﬁ‘@r @%{ﬂé&?é&ﬁd of

formula (1) according t anyoeo clains 1 to 3 or

RS 9 G- MR BiIB oRdydrd; Bydr ogen, hal o,
hal o- G - 05al kyl or cyano. 14. The conpound

Ry0f 1§bydjug@drl ¢1.&}3£aqk5d_i ng to any one of clains 1 to 3
or 5to 13, 16 wherein R4 is hydrogen, brono, chloro,
quoro trifluoronmethyl or cyano. 15. The

ol gpﬁ,}sié‘g xﬁ% @ﬁrﬂéﬁ?&hﬁﬁ&fﬂg&ﬂg ‘P&cl&&;@f‘&b@ %e‘?ém

R,ChLOK r I 16. The
coﬁ%ggn fg% b au!]](d( P qg;a}&g)l Cr%gbf %Mgg%ngne of
R.Cl qgmog,r@}qm@ wher ei n mis 2.

5. The compound of formula (I) according to any one of claims 1 to 4, wherein R;
s C;-Cg-alkyl, halo or cyano.

6. The compound of formula (I) according to any one of claims 1 to 5, wherein R;

is halo or cyano.

7. The compound of formula (I) according to any one of claims 1 to 5, wherein R,

is methyl or chloro.

8. The compound of formula (I) according to any one of claims 1 to 7, wherein R»
is C;-Cs-alkyl, C1-Ces-alkoxy or hydroxy-C;-Cs-alkyl.

9. The compound of formula (1) according to any one of claims 1 to 8, wherein R,
is Cy-Cg-alkyl or hydroxy-C,-Cg-alkyl.
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1517. The conpound of forrmula (1) according to any
one of claims 1 to 16, wherein n is 1. 18. The
conpound of forrmula (1) according to claim1, wherein
sai d compound is sel ected fnﬂgthe group consi sting
of

cis-(9)-2-(1-{4-[ 5brorm|ndan2ylmsthylf am no 1\4
C| ofehe pompovay) of formule (I gecording to any one of claims 1 to W erein Ry

b dsdRkyg ¥§z1) pr opan- 2- ol ,
CI S-2-(5-chl oro-1- 14- ki ndan- 2-yl met hyl ) - am nol - cycl oh
exyl | - 1H benzoi m dazol 2-yl)- propan-2-ol,

Ci S- chlor0| ) 14- - dic-net -

i msl(}z(‘,jg? c%ngcllbn 3? X g]ﬁg&g)\f&%lé?’o é‘éﬁ &e%f’IFaSJHXL ?81“& % 10,
windrein (R3)is Byc(rmgeiﬁorcﬂqbwl 0- 2- (1- hydroxy- 1-net hyl -ethyl )-b

enzoi m dazol - 1-y11-

cycl ohexyl am no} - met hyl ) -i ndan-5-carbonitrile,

Ci S1‘2( ﬁle gorﬁp&tﬂﬂ%f Forneli1 et BY¥dorMRE #PAdY ¢hedf claims 1 to 11, wherein

- - cycl ohexyl ami no] - net hyl | -i ndan- 5-
deams Hg?lh le, - 44 - cis-(S)-2-( {4-
[ 2- (1- hydroxy-1-nmet hyl -et hyl)-5-nmet hyl - benzoi m dazol -
1-y1{- cycl ohexyl am no{-net hyl | -i ndan-5-carbonitrile,
ci 932Thd eompound of formula (I) according to any one of claims 1 to 3 or 5 to 12,

ARG BT R e oheny -5

cis-(9)- N-{445 chl oro- 2- (1- hydr oxy- 1- net hyl - et hyl ) - be

nzoi m dazol - cycl ohe -
N (1 %ﬂafgnp(ﬂglg fffo%pq}@{lﬁﬁgor@ggf%ﬁyo@le of claims 1 to 3 or 5 to 13,

wlfdran(t&)lsﬁ ydrb 4 bEdm & leBoo, (o, A xrodretigl bydyagb.hy| ) b

enzoim dazol 1H vyl I cycl ohexyl am nol - met hyl ) -i ndan- 5-c

?Elbogltlrlulo?o cis-(9S)-2-{ _ _
i nl(g] The c{tﬁ% undn%g)%rﬂ%g gl‘}écgdrog&gg? ;!eryé(?ﬁé;t)nf 3192}'1% ?Ii](? 5(36& 20 13,
wighein i ¢ebroinga Chipra dlwepst, atifleorermkths] otryanof | 19. A

phar maceuti cal conposition conprising a
therapeutically effective anount of a conpound of

f ori@UirRe EdnipABEQUTEbMEL1S H% ab@rding tPinydone of claims 1 to 15, wherein
gqt;gr maceut i cal |y acceptable salt thereof, and a

rmaceutically acceptable carrier. 1520 A conpound
of formula (1) according to any one of clains 1 to 18
for use as therapeutically active substance. 21.
Théd 7¢ 6hecampbunt dof domuuila (1) hycoadiog taamone@fglayme hd¢o b6, wherein n
laims 1 to 18 for use as a nel ani n-concentrating
or nbne receptor antagoni st.

18. The compound of formula (I) according to claim 1, wherein said compound is
selected from the group consisting of
cis-(8)-2-(1-{4-[(5-bromo-indan-2-ylmethyl)-amino]-cyclohexyl} -5-chloro-1H-
benzoimidazol-2-yl)-propan-2-ol,
cis-2-(5-chloro-1-{4-[(indan-2-ylmethyl)-amino]-cyclohexyl}-1H-benzoimidazol-2-yl)-
propan-2-ol,
cis-{5-chloro-indan-2-ylmethyl)-[4-(2,5-dimethyl-benzoimidazol-1-yl)-cyclohexyl]-
amine,
cis-(8)-2-({4-[5-chloro-2-(1-hydroxy-1-methyl-ethyl)-benzoimidazol-1-y1]-
cyclohexylamino}-methyl)-indan-5-carbonitrile,
cis-(8)-2-{[4-(2,5-dimethyl-benzoimidazol-1-yl)-cyclohexylamino]-methyl} -indan-5-

carbonitrile,
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22. Use of a compound of foxula (1) according to any
one of clains 1 to 18 for 20 the preparation of

nmedi canents for the treatnent of obesity,

hyper phagi a, anxi ety or depreaz?l on. 23. A
process for the manufacture of'a conpound of fornula
(I') according to claim1, which process conprises
ceedbpi(vé 200 -hpdriogy 1 ahethyleohy oG ok thfl- e ombidagol-1)yl]-

ﬁohexg%ﬁ%@ ]?leﬁi}l lﬁdﬁ? g%fbb@lgﬂelr gl (r:ll ?QII i \gﬂnf:ihmagr e
6824 { B a-chipre findam 2ty Imejhyils e moNa By br- 5@5(1@&%) 3
behRebhRALDbI2-ARpRYaNSD-@f fornula (1), wherein nis 1,

ffaﬂﬁh}'éwf&?élﬁ%?)oz R R U N S
M@r@gaho-indan-2- ylrx%ﬁlyi)%d@taﬁgaﬁs for the nralnuf ac}ur elof
RIS S gy G EL A B L
cohgeapdmado ety )anddng-carbonitrilpherein R, R3, R4, m
s Q‘Sﬁz afe Bs’iﬁy&’:%fi Pﬁﬂ?}l %e%%%ﬁén(%\w) Qﬁgoﬁé{ﬁﬁ%;\eﬁmmﬁd} [indan-

ﬁ??aﬁbﬁméfe‘,edefl ned in claim1, to obtain a conpound of
QT pRabRadeblicadialcebfable kitsQheraord, i f desired,

converting the resulting conmpound of formula (1) into
a pharmaceutically acceptable salt thereof. ***

19. A pharmaceutical composition comprising a therapeutically effective amount
of a compound of formula (T) according to claim 1 or a pharmaceutically acceptable salt

thereof, and a pharmaceutically acceptable carrier.

20. A compound of formula (I) according to any one of claims 1 to 18 for use as

therapeutically active substance.

21. The compound of formula (1) according to any one of claims 1 to 18 for use as

a melanin-concentrating hormone receptor antagonist.

22. Use of'a compound of formula (I) according to any one of claims 1 to 18 for
the preparation of medicaments for the treatment of obesity, hyperphagia, anxiety or

depression.

23. A process for the manufacture of a compound of formula (I) according to claim

1, which process comprises reductive amination of a compound of formula (II)



-45.

O
REZ : H

* (D

wherein Ry is as defined in claim 1, with an amine of the formula (IIT)

NH
2 (1
5 wherein R;, R; and m are as defined in claim 1, by using NaCNBH; or
NaBH(OAc); to obtain a compound of formula (I), whercinn is 1,

and, if desired, converting the resulting compound of formula (I) into a pharmaceutically
acceptable salt thereof.

24. A process for the manufacture of a compound of formula (T) according to claim
10 1, which process comprises ring cyclization of a compound of formula (TV)

N

(Iv)

wherein R, R3, R4, m and n are as defined in claim 1, with a carboxylic acid of the
formula (V)

R,COOH (V)
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wherein R; is as defined in claim 1, to obtain a compound of formula (D) wherein n
is 0, and, if desired, converting the resulting compound of formula (I) into a

pharmaceutically acceptable salt thereof.

ddck



