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Case 23957 DI AM NOCYCLOHEXANE AND DI AM NOCYCLOPENTANE
DERI VATI VES The invention relates to

worgdogfézzconcent rat i ng hornone receptor ant agoPCBHEBR208TI062535

derivatives thereof. The antagonists and derivatives
thereof are useful for the treatnment of obesity,

hyper phagi a, anxi ety, depression and rel ated di sorders
and di seases. Mel ani n-concentrating hornmone (MCH) is a
£9sel 2395%epti de that was first isolated fromthe
pituitary of chum sal non (Kawauchi et al. (1983)

Nat ure 305: 321-333). The sequence for MCH has been

shomMINOEY CUOMHEX/ANE AN RIDIAVINERSY CEOBANTANEEDERIVATIVES
causes nel anin granul ati on and, hence, regul ates col or

change. Recent reports al so suggest MCH plays a role
i N f Oheinvahtadterelatestt® haQsitis-cofdehiralisoh sk nRirt & ptaela@&genists and

BB CETRAATES TSR TP SR el MR A Wit o
oloasapdyypembagidvaxiety; depridSienradepltd dijoadas anddisedes.
MCHRI) is a Gprotein coupled receptor (GPCR) and was

i de nMefajn?rgcé’i%eﬁgatzﬁl ' RSURIne GEM:&HT @Qg&lf&gﬁé%ﬁ@@ﬁﬁ%&ﬁirst isolated
h d that the na

That is, It was denonstrate ural |1 gand
BPMOMBREHIaPER ST R mon ke i e alrl Fhl Naruss 498t ohd). The
%}e@luéﬂéﬂe?zoﬂlﬂ t(dEH {Thdf'%ﬂieié @lﬁb_ly\rf]ratos&fi@&ﬁ%cmwgﬁﬂlﬂ@l@?& ﬁgh WiYERIR- Rlises

as been identi . e e | eedi n
B@%&W %rﬁn?lﬂtl%?ﬁéﬁﬁnﬁaéegﬂégﬁﬁ C?ﬁé C@%F'e[g"tce%tfrepor% also suggest
Mate ptaygatolom food iaakwimeleostd. M@Hratso(iQuibitetelabe of(ACTH thus
KR ?ﬁ‘%ﬁ%goymﬁ@_;w%é% Sf R 5selenl igehtifddpammals asa
Netic penggptide Z.e 67 M CNTRFaptory kgt dernrralnYl Gy Rebt oy S swgitein
%(Fheﬂle%grﬁtkﬁ%&r (ﬁjgrd\}ig%@ﬁg?ss "':i’fg@rrrh]%{i@dﬂ gaiﬁ@@ “ﬁe??tgel: pRAERIER 08 approach.
Eg%ﬁ iHily#s mﬁlswe%qt the %&%ﬁ%ﬂédg PRI R4 C-1, was MCH
mwfhalkmqalaaan Sulﬁselgwrﬂ&@ﬂﬁ@@dtgmb%icapaeecfowﬂ:IM CH rdgipegudectian-2) has

n t.he l.ater.a a .durinag fastin 0SSi € .
bty B ol AR LR B B UL SR JBR Beerfthe subject
ekipeestipgtnsfohavembaovfyenitsdQunetod (I 200K iNmguiehd80NE3-247; Rossi et al.

' . . hagi ' [ . t .

PIOBY | BiftoRfifoln A%, JUPARNGANGAE TRV DS 396 YR MCH i

Besel ppinagbly espysssed in the lateral hypothalamus and the zona incerta of the central

nervous system (CNS). Central administration of MCH is known to stimulate food
intake and regulate energy balance. MCH is upregulated in the lateral hypothalamus
during fasting (Rossi et al. (1997) Endocrinology 138: 351-355). Knockout experiments
have shown that mice lacking the MCH peptide are lean, hypophagic and maintained
elevated metabolic rates. MCH mRNA levels are increased in both normal and obese
mice. Transgenic mice that over-express MCH are obese and insulin resistant. Genetically
altered animals that lack the gene encoding the MCH receptor are moderately
hyperphagic but show resistance to becoming obese and have an increased metabolic rate
(Shimada et al. (1998) Nature 396: 670-674). MCH is thought to exert its effects on
feeding behavior by binding to an MCH receptor (MCHR1 or MCHR2) resulting in
mobilization of intracellular calcium and a concomitant reduction in cyclic AMP levels.
The consistency in these findings suggests that MCH antagonism could safely lead to
weight loss in humans. In further support of this, a number of studies describe
statistically significant reduction of food intake in rodents following acute administration

of MCH receptor antagonists and/or statistically significant reduction of body weight
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m ce. Transgenic mce that over-express MCH are obese
and insulin resistant. Cenetically altered aninals

W@ b@s/obsek the gene encodi ng the MCH recept or BEBEP2007/062535

nmoder at el y hyper phagi ¢ but show resi stance to becom ng
obese and have an increased netabolic rate (Shinmada et

Qljtér CH'OHI%B Adrp%tlsltl{a%m? %?%mglyl%o?ezgl)e MG e eée%tor%y%g}us{s({Borowsky et

ﬁmoﬂébNWmMémHRB(%ﬁZWUC@letGZQ@S)l Fioorg. Med Chem. Lett. 15:

PPHL i?SZ?a%s%ex% et Qlt (ﬁ)@? BML?HVE@'(%WL@@%%M -4179; Kym et al.
concom t ant reduc

EOR3) & Mg %ﬁ%@é MFBIH?W@@ sHPgehtMded: agm mMBH2274; Takekawa et
anmg@)m&n] mwhﬁacslaflsﬂ(y) 1 ead35;&omlsithét all. G55, JI PhdWHIBs1S(2004)

ort of LS, a nu f. udi e
A bl e é&eﬁelgﬂf%ﬁ‘?%i@'iaﬁ‘ﬁ?%ﬂflg FasiljoRIE ff TB¥ clepifiom these
studmkbeqanserthd analbrricﬂdzdutn/w[(ig{ aacqtter adagomiisss deatritoad aof either 1)

/ - tj. st |

3| gn| ‘l%gfg%?{ guct [ tglt %l}% gﬁtda%l{} GRboled.
14. 09. 2007after chr onl c adm ni st rati on of snall o
nol eMHRR Mopagaiep o ymadlgpplestls isRyt sargajzedtas g promising
£t2€Q YoNMeWrearhMadiof b&%n& (Be: @ﬁ&m@i\é{ijla@% ehsll-elol@&ule MCH

%R}B %I}??f?o ist %|I£Xtect ‘?G‘gg& 61%9@2 &77 |¥§ 8?@({2{ 089729 Collins et

41 W 2003805850y S eteratt.al. ((Z2083/01 3724 bdul nGEhe ai. \/‘6(88(8}59)]19167

r, et 2
%@é b & @2]005@3%%@ Bémame?r gﬁ@?&rpég)g;ls% aargg petal
YVZQZO;[)SE{MZR@V\M@@&H@{ etal WEap02/051 80 st et(@OBDR005/034947;
ﬁ%a &, wa)zodéh@sm@(‘@lﬁg o Ql Sv@IoolFddordy; abd saahk B,

intake is not clear fromthese studi es because
@ﬁﬁw ¥l ecul e MCH receptor antagoni sts descri bed

are either 1) unselective for the MCH receptor or 2)
no sel@Ee hhélfbde);i sHetvatd sodiulaa &ﬁ@dors%ﬂﬁhse%k&g@ RitlsdNthan

s_now.re : LS{ng .
Bl B T oG TR bR ERRANEG Sl RRRE b Mor n
ragleatsehatoneded depnasbies ahé atddkty e beplansr (féfmnag O2I0SY Expert Opinion

@F?erﬁ erfi: TaWV&OZ&)%/ 3 OSég rggg%ﬁgstrtgéllem, @1‘98&‘2?&%917?&)05)
afkiqbsvwsee 2501 1ne2988 - 28140; ko esil-02900g Fourrelhpp BEarneand

EJcptl Wp@jn@s @19)23@1 Sﬁﬁr Yh&B rﬁen@hoqugﬂegé swim test,
Bargl an et .al .. /042541118fM:K| ttrick et

%)ajlf)ﬁsﬁlédgfw@a{gp ﬁtéfrsoglfl era e‘)c)e@tgs&lg@ﬁs also support a role
of MCHRI1 in cognition (Adamantidis et al. (2005) European Journal of Neuroscience 21,

2837-2844).

There is still a need for selective MCH receptor antagonists in order to address the
role of the MCH receptor in food intake and regulation of body weight. Unlike a number
of existing medications for weight loss, it is believed that a selective MCH receptor
antagonist would provide a means of safely reducing food intake and body weight in
humans. Such selective MCH receptor antagonists would be useful for the treatment of,

for example, obesity, hyperphagia, anxiety, depression and related disorders.



Devita et al. WR003/045313; Gllig et al
WO2005/ 040257; and Schwi nk et al. WO2004/072025. MCH
wha®shewer shown to nodul ate behavi ors and di seBGEEP2007/062535
states other than hyperphagia_qu obesity. MCHRI
ant agoni sts have been shown to~i nhibit behavior in
rodepts t e b hefy. in
(Fer Ui & R S U
ggneyal fargB®1 1 and references therein; Georgescu et
al . (2005) Journal of Neuro science 25(11), 2933-2940;
Chaki et al. (2005) Jgurynal Wf Pharm and Exptl.
Ther apeutics 313, 831 '%?ﬁqkrodent nodel s
i ncl ude forced swi m ocdl i z& i on and vari ous
model s of social interattion Recent studies al so
support a role of MCHRI in cogpitjion (Adamantidis et
al . (2005) European Journal o Science 21,
2837-2844). There is still a f orrRsel ective MCH
receptor antagonists in order to dress the role of
the MCH receptor in food intake anyd regul ati on of body
wei ght. Unlike a nunber of existi di cations for
wei ght loss, it is believed a sel ective MCH
receptor antagoni st woul Qvi de a neans of safely
reduci ng food i ntake and wei ght in humans. Such
sel ective MCH receptoh 2N oni sts woul d be useful for
the treatnment of, for ‘exanple, obesity, (hyperphagia,
anxi ety, depression and related disorders.In one
enbodi nent of the present invention, provided is a
¥8R5BUnd of the general fornmula wherein Ri is selected
fromthe group consisting of hydrogen, |ower alkyl,
5 Bycl natlksttd frhal the gruoipaypasistingRH hiydrageh, detvedhlifyl,anpvlohlkyl, halo and
grou§mﬁgnsisting of hydrogen, |ower alkyl, cycloal kyl,
al koxXy and hydroxyal kyl; R3 is selected fromthe group

consi sti ng. of hﬁdrogen, | ower al kyl, cycloal kyl, | ower
R, s selected from the group consisting of hydrogen, lower alkyl, cycloalkyl, alkoxy

Q)
[ O
A

and hydroxyalkyl;

Rs  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
(I), wherein
R;  is selected from the group consisting of hydrogen, lower alkyl, halo and cyano;

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



10

15

20

25

al kyl carbonyl, aryl and heteroaryl; R4 is selected
fromthe group consisting of hydrogen, |ower alkyl,

w@eBoedoky| , hal o, | ower hal oal kyl and cyano; PET/BPD0T62535

2; and nis 0 or 1, and pharnngutically accept abl e
salts thereof. In another enbodi ment, the present

b SRR  FFoSTIR LLBETA S S Bl oy
Iomeambmkyl, hal o and cyano; R2 is selected fromthe

group consi sting of hydrogen, |ower alkyl, al koxy and

Rydr B%M&tgd’ from tﬁe gro%% dofisiSEl LA BrJob R, %Jvaeall%‘l HaB, lower haloalkyl
| one

consH&L drogen, |ower al kyl,

al kyt 5ﬁ8ﬁyl and aryl; R4 is sel ect ed fron1the gr oup
consi sting of hydrogen, |ower alkyl, halo, |ower

hal oglikotl2; amtl cyano; mis 1 or 2; and nis O or 1, and
pharmaceutically acceptable salts thereof. In a
further,, nbodinent, a conmpound of forrmula (I)
according’to the invention is provided, wherein R is
| ower al kyl, halo or cyano; and R3 is hydrogen or

P%ﬁ@hﬂﬁm%wuaﬁ%ﬁ$ﬁ@ﬂﬁﬁﬁﬁmﬂ%*@ﬁhpound of formula (1)

according to the invention is provided, wherein

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

provided, wherein
R;  islower alkyl, halo or cyano; and

Rs;  is hydrogen or lower alkyl.

Furthermore, a compound of formula (I) according to the invention is provided,

wherein
R,  islower alkyl, alkoxy or hydroxyalkyl; and

R4  is halo or cyano.

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

chloro.

In another preferred embodiment, a compound of formula (I) 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

provided, wherein Rj; 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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R2 is | ower alkyl, alkoxy or hydroxyal kyl; and R4 is
hal o or cyano. In a preferred enbodi nent, a conpound

w@pooBo6oRl a (1) according to the present invenPCTEP1087/062535

provi ded, wherein R is |lower alkyl, halo or cyano.
More preferably, R is halo or ‘cyano. Most preferred

S f | | ' 1S .dret hyl
LG RRE Ve s R e o B0 R b, BB cyano
Absp pudferréd i aicompogud @etdrmutell baagoRing ® thewentadrk yherein Ry is

B0 Xh ko, I RE ALk netMPLERLE! erably, Ris |ower
al kyl" or hydroxyal kyl, wi'th a conpound bei ng nost

preferred, wherei is nmethyl or 2- hydroxypr.opyl,
' alft ikt fheF PEefs 'e%ﬂd}mgmc%) Fﬂ)‘BE?]‘b“do‘Pf}}PHPHlﬁl(ﬁ i3 Fl)owded’
st eeiriinig?,triedniigs 4 corepddndrofifsrnpulo Vi) deshpriviig b eidRhihsyclohexyl
Fy%;ogen or acetyl. Mre preferably, R3 is hydrogen.
K'%¥iot her preferred enbodi nent, a conmpound of formula
(1) is provided, wherein R4 is hydrogen, halo, |ower
hal oAlckyipound ef/tommulaNt), evhgrest vy iablisalsepresmgdund of
formula(l) is provided, wherein R4 is hydrogen, brono,

chl ofPandfihdtPr&errtd éhbSAFRABLRYINPBUNG YRARmu §Paccording to the

referred . is.a conpound of fornula (1) according to
gﬁ@“ﬁHV@HP?%H}“W%@F@WﬂwﬁﬂnPésbronn, chl oro, fluoro,

trifluoronethyl or cyano. In a further preferred

enbodi ment, a conpound of formula (1) is provided,

wher Exampied of p2efermredicompoends offfioumnda @f of the pudsent(ihyention are the
ﬁgmg&{ ing a 1, 4-diam nocycl ohexyl noiety. A conpound

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

eisrdt Rer diprasindrbeagpiovdradl- heht cyclwhevipidae2ofl-dnaineul a

{rhds- B GBI NG - tnQad-NE I REGSB O 3-( NYLIthE@PL-béhBIngli8 1 1) -
wherein n is 1. Exanples of preferred conpounds of
96‘ﬁﬁpﬁu(¥?nﬁf the present invention are the

frohd-@AtHlgio-indan-2-ylmethyl)-[3-(2,5-dimethyl-benzoimidazol-1-yl)-cyclopentyl] -
amine,

cis-(S)-(5-bromo-indan-2-ylmethyl)- [4-(2,5-dimethyl-benzoimidazole-1-yl)-
cyclohexyl]-amine hydrochloride,
cis-(S)-(5-bromo-indan-2-ylmethyl)-[3-(2,5-dimethyl-benzoimidazol-1-yl)-
cyclopentyl|-amine,
cis-(5-chloro-indan-2-yl)-[4-(2,5-dimethyl-benzoimidazol-1-yl)-cyclohexyl | -amine;
hydrochloride,
cis-(S)-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-[(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}-1H-benzoimidazol-2-yl)-
propan-2-ol,
cis-2-(5-chloro-1-{4-[(5-chloro-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-[4-(2,5-dimethyl-benzoimidazol-1-yl)-cyclohexyl]-(5-trifluoromethyl-indan-2-
ylmethyl)-amine,
cis-[4-(2,5-dimethyl-benzoimidazol-1-yl)-cyclohexyl]-indan-2-ylmethyl-amine,
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ci s-4-(2,5-di nethyl - benzoi m dazol -1-yl)-cycl ohexyl]-in
dan-2-yl -am ne, trans-(S)-(5-brono-indan-2-ylnmethyl)-]

w@2(0g/0gs0eli met hyl - benzoi m dazol -1-yl)- cycl opene@I/EP2007/062535

- am ne,
trans- (5-chl oro-i ndan- 2-yl rrethyl) [3-(2, 5-di nmet hyl - ben

519 égr)]—g—?ﬂ() LS Bhlxw 2- ‘EYgugSPo tlyhlle'lw?ﬂhl}ﬁ 4be(1501gngazol t1 ﬁ’y]l be

ﬂ}zb}hwﬁmmoé-metwl) -indape} Qﬁényltl]l e- am ne hydrochl ori de,
Gik 35\ @é 42, ?Hﬁﬁ&h&l@&eo%ﬁmﬁm }ycﬁ(ﬁleﬁﬁaﬁ_’nrm TRLAYE -i1R&in-5-

nzoi m dazol-1-yl)- cyc opentyl]” -amn
64@0?19“ &hl or o-i ndan-2-yl)-[4-(2, 5-di rret hyl - benzoi m daz
eb-(5 -y (J4-ExCl- ﬁhﬁx)xﬂ -méfiingéh 15%%%@1 BérizdBnidazol-1-y1]-

4 [ met hyl
RT Ra L e B TRBe e hr TS - 25 1) by onan 2 of
mm@&) (Bt {ehlRel ehyldrgy- |-yl iethylios onebyiytentidadazal-yiyhet
C{Z%ﬁaﬁﬂlﬂ%&hﬁb?ﬁ%&s LiB6RzQi.m dazol -
S o- 45L(gfﬂugr%1ndapﬁl pleatidhaming] reveleheyatrimresd dy 1 oh
Eé%lo}mﬂdﬁkd]@rlﬁ%ﬁ?ﬁ{ﬁipbrz sél) r grogagn 2-ol, et hyl) - an
-1 - | -4 -amn
]ﬂnscééigﬁj&i/ﬁ}loqoﬂﬁéﬁ% vﬁana ramIQOﬂwcyco 20 yhefl-,lH-
der&g(rﬁrd@iﬂl@fﬂ)mmh -2ol| met hyl ) - [ 4- (2, 5- di net hyl - benzo
..M

oA S hlgh S SR ARG o oy bar sy -
Eeltzmrﬁﬂdamidﬁﬂﬂpycbpamnﬁah 2- ylnethyl) -amne,
d |
&éinﬁgl ey ﬁ%&%‘?@ B 0GARe) abAe U
?ZO‘_I_Z mRangt-py| ) - ben20| m dazol - 1-yl]-
cis- (R) 2-({4-[5-chloro-2-(1-hydroxy-1-methyl-ethyl)-benzoimidazol-1H-yl]-

cyclohexylamino}-methyl)-indan-5-carbonitrile,
cis-(S)-N-{4-[5-chloro-2-(1-hydroxy-1-methyl-ethyl)-benzoimidazol-1-yl]-cyclohexyl}-
N-(5-cyano-indan-2-ylmethyl)-acetamide,
cis-(R)-2-(1-{4-[(5-bromo-indan-2-ylmethyl)-amino]-cyclohexyl}-5-chloro-1H-
benzoimidazol-2-yl)-propan-2-ol,
cis-1-{4-[(5-chloro-indan-2-ylmethyl)-amino|-cyclohexyl}-2-methyl-1H-
benzoimidazole-5-carbonitrile,
cis-(S)-2-{[4-(5-fluoro-2-methyl-benzoimidazol-1-yl)-cyclohexylamino]-methyl}-indan-
5-carbonitrile,

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]-cyclohexyl}-5-chloro-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-(5-chloro-indan-2-ylmethyl)-[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-(S)-2-{[4-(2,5-dimethyl-benzoimidazol-1-yl)-cyclohexylamino]-methyl}-indan-5-
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cycl ohexyl am no} - nmet hyl ) -i ndan-5-carbonitrile,
cis-(S)-2-{[4-(2,5-di net hyl -benzoi m dazol -1-yl)-cycl oh

wezooBasdoan] - met hyl }-i ndan-5- carbonitrile, PCT/EP2007/062535

cis-(S)-2-({4-[2-(1 -hydroxy- :I7 nmet hyl - et hyl )
-5-met hyl - benzoi m dazol - 1-yI]

xyl am noj - met hy”-i ndan-S-carbonitrile,
i%%l%?%) 2-({4-[2- (1 -hydr 1- met hyl - et hyl )
cis{ wed-hiAd- L&j@nlzyﬂrqx)dazmthylieﬂyyli/S =methyl-benzoimidazol-1-yl]-
a»efdhgtaﬁzﬁaa &Wrﬂ&h}/l?‘?ﬁclb)ﬁ"s keAdaRysxcar boni t rile,

CIS [&é {9 uor o- 1 ndan- 2- yl met h ¥1 am no] - cycl o

r(}l é chiprofingseny simatipd y gminad-gyrlphe ﬁo%é‘?ﬁt Vg
bérﬁﬁﬁn}ﬁaﬁdl z{ﬂ){p(@aﬁqm@ro i ngan 2-yl met hyl ) - am no] cycl

zoi mi
O LR A BR SR R B s hao AR T80 Gvigheny-
Baix(p-¢yabemdamyylnbbylr-ateradateol - 2-yl) - propan-2-ol,
I .am |

e S
@f@h(emﬂarznm{}ﬁn«fthyléﬂmw -parbpnitiilgdr oxy- 1- net hyl - et hyl)

619@92@{[@ AQbro-1- ﬁlfel’ﬂyl “benzoimidazol-1-yl)-cyclohexylamino]-methyl}-indan-
cycl.ohexyl am no} - met hyl ) -i ndan-5-carbonitri'l e

eicatbogyirilg: { 4- [ 5-chl oro-2- (I - hydroxy- 1-rmethyl -ethyl)
ambpizamacelaeoly actepthijle sattgchaberxyl } -
N- ( 5- cyano- indan 2-yl met hyl ) - acet am de,

l; h .
l(:loﬁe])((n %I‘}O%%F(r Or & :?Iﬁg)g ﬂlzng)rles% 1nV nt}/oilnﬁ V¥Ci€)d 19% ar%i C%(lftlcal
corgposition fondpresingor derapdamcaly yffmwtl ym))uatmfrao:]onmhd hesoyding to
forif] 5 Qly 4 fﬂlﬂﬁﬁ@&ﬂicgﬂﬁﬁ%éﬂtﬁ)le S CRERBALAA b gﬁarmaceutlcaﬂy

cis-(S |'uor'o- 2-met hyl - benzoi m dazol -1 -yl )
YEFRR i)ﬁﬁré’r‘ﬁ” no] - met hyl } - i ndan-

In a further embodiment of the present invention, provided is method for treating
obesity in a patient in need of such treatment, comprising administering a therapeutically
effective amount of a compound according to formula (I) or a pharmaceutically

acceptable salt thereof to a patient in need thereof.

It is to be understood that the terminology employed herein is for the purpose of
describing particular embodiments, and is not intended to be limiting. Further, although
any methods, devices and materials similar or equivalent to those described herein can be
used in the practice or testing of the invention, the preferred methods, devices and

materials are now described.

As used herein, the term “alkyl” means, for example, a branched or unbranched,
saturated or unsaturated (e.g. alkenyl or alkynyl) hydrocarbyl group which may be
substituted or unsubstituted. The alkyl group is preferably C, to Cio-alkyl, more
preferably C; to Cg, more preferably methyl, ethyl, propyl (n-propyl or isopropyl), butyl
(n-butyl, isobutyl or tertiary-butyl) or pentyl (including n-pentyl and isopentyl), more
preferably methyl. It will be appreciated therefore that the term “alkyl” as used herein
includes alkyl (branched or unbranched), substituted alkyl (branched or unbranched),
alkenyl (branched or unbranched), substituted alkenyl (branched or unbranched),
alkynyl (branched or unbranched) and substituted alkynyl (branched or unbranched).
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5-carbonitrile, and pharmaceutically acceptable salts
thereof. Especially preferred is a conpound of fornula

W@ kgosmedoect ed fromthe group consisting of: PCT/EP2007/062535

ci5-(S)-2-(1-{4-[(5-brono-i ndag 2-yl met hyl ) - am no] - cyc

| ohexyl }-5-chl oro-Iffbenzoi m dazol - 2-yl)

;:Prsoggy%egﬂ%rem, the cy, ‘f)atk(yl goup 152preferabtl)hc1 ‘50 Calﬁncxc Tilalk)gll Pgfe
prejdrably £ ch@n)zqyp iz mosttyfe)abl)pﬂopeﬂip. ¢clglalkyl. Thus, preferably the
cﬁm(k?fl %rlaluﬁ r1:>OC§_ ggi@g e; ¥t @? t:}h:l/(!alkr?rﬁ 4e il B HpPRtdd thREMRE ferm

cq‘/gloeléy ”énf(hpdﬁﬁ [SEb%II‘H‘té‘il @z@a@wl <pig)erlssayl substisitrg Frckaakeanyl,

REANGh Il hdZabstitdredl lcycloalkynyl.

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

[ (35bHeusin e s, el mpany e Prashed g sevrsced

aetspiirated dag-abeoplrdratkiynyl) hgdrocarby( @pup whekir] @ict lower alkyl group

?wd?z,@ C4:!' Cm%}rt@él a'llfﬁ ﬁ%&f)era‘bgr ﬁ]ﬁhy&) étqg Qi 3,412 1ca lower alkyl

-1 ndan -car
giogpine] 4ne[ﬂ(w3 @hﬂo}?r@pvlr{@amonylwrmmﬁ) awm] b@% rlss)hutyl or
t%%ﬁizir%rs ;p@ﬁf tAdd mlz Wvﬁﬂl@@éﬁﬁrecﬁteﬂ'tﬁat‘tﬂé RPAMEr®lalkyl” as used

(Brglﬁlzla lmiqfa@&exar&lﬁkg Pwerc%}é)rl S gl?egxc}/r un%rancL h&sl lowtep Xlk%nyl

Nbréﬁch@gl ananbndalied?- qtllméthaj{l{y)iyh(d:)eirﬁﬁhdi er unbranched). When attached
nog}@r fr dp(ti)%'rﬂ[gs Pﬁ? ll e(:)r a%kyq as use erelr}/ may ngtvhl%nt g Yllo)/ver alkyl-

enzo m
GQQRBhexyI am no} - met hyI )-indan-5-carbonitrile,
ci 5-(S5)-2-{
[ 4- (1525 {4l Wi -tHE N 2 Be nﬁl@éﬁ'@ ﬂﬁ%%mfnle)’i JubStie @XMk BBituted

g rrethl}-lndan- 5- car tril ?’[ﬂi*ba

Rtk BYP e i BraBREvAar PPt eof
The term “heteroaryl” means a substituted or unsubstituted heteroaromatic group

containing one or more, preferably one, heteroatom, such as pyridyl, pyrrolyl, furanyl,
thienyl, thiazolyl, isothiazolyl, oxazolyl, isoxazolyl, oxadiazolyl, thiadiazolyl pyrazolyl,
imidazolyl, triazolyl, pyrimidinyl pyridazinyl, pyrazinyl, triazinyl, indolyl, indazolyl,

quinolyl, quinazolyl, benzimidazolyl, benzothiazolyl, benzisoxazolyl and benzisothiazolyl.

The alkyl, cycloalkyl, aryl and heteroaryl groups may be substituted or
unsubstituted. Where substituted, there will generally be, for example, 1 to 3 substituents
present, preferably 1 substituent. Substituents may include, for example: carbon-
containing groups such as alkyl, aryl (e.g. substituted and unsubstituted phenyl), arylalkyl
(e.g. substituted and unsubstituted benzyl); halogen atoms and halogen-containing
groups such as haloalkyl (e.g. trifluoromethyl); oxygen-containing groups such as
alcohols (e.g. hydroxy, hydroxyalkyl, aryl(hydroxy)alkyl), ethers (e.g. alkoxy, aryloxy,
alkoxyalkyl, aryloxyalkyl), aldehydes (e.g. carboxaldehyde), ketones (e.g. alkylcarbonyl,
alkylcarbonylalkyl, arylcarbonyl, arylalkylcarbonyl, arylcarbonylalkyl), acids (e.g.
carboxy, carboxyalkyl), acid derivatives such as esters(e.g. alkoxycarbonyl,
alkoxycarbonylalkyl, alkylcarbonyloxy, alkylcarbonyloxyalkyl), amides (e.g.
aminocarbonyl, mono- or di-alkylaminocarbonyl, aminocarbonylalkyl, mono-or di-
alkylaminocarbonylalkyl, arylaminocarbonyl), carbamates (e.g. alkoxycarbonylamino,
aryloxycarbonylamino, aminocarbonyloxy, mono-or di-alkylaminocarbonyloxy,

arylaminocarbonyloxy) and ureas (e.g. mono- or di- alkylaminocarbonylamino or



10

15

20

25

30

I n anot her enbodi nent of the present invention,
provided is a pharnmaceutical conposition conprising a

W@ b@sagwet i cal ly effecti ve anount of a conmpouneCT/EP2007/062535

according to fornula (1) or a @harnaceutlcally
acceptable salt thereof, and a pharnaceutlcally

Q&Fa%?%?(pair n({/ %ﬁ:ﬁlngj’ nltjr(g%;:%d;f g'ianl?% F(ﬂ%gg? or t P’lgfl?s (eg amlno,

m@@gr oydir-Akdapato; elmnqa&‘/h aeghoofor durallylameraatkehy azides, nitriles (e.g.
ERRBY dyah kA R %El%‘ E&ltﬁn&ggw\&% léﬁ&f??sl th%lseiﬁlg&BérX &ulfoxides

anpunt of & conpound accor d (1)

pirthieaeici s alkyNhigctispispne aélaqlseﬂf%)éf aél@flthmﬂsvl g&%vﬂsgﬁtnylalkyl
thyl@lﬁiﬁﬂlyIal'l@[ Q@}fltmd tag*l@lﬁ@l hﬁylbhﬂﬂﬁlryﬁ b@@tﬂ1daﬂ@l abﬂﬁﬂﬁnylalkyl

G PR s PR e S BSRT IR SEro BReF PR oP PERAES

pefdrebly bne, thetegoatbmrstleeted fraht hioogén, anygeneir Rolfis, (egethiawgk furanyl,

gol?ﬁhﬁfda?ci)ycl @rg%lﬁrth%{%ol?ﬂ lIQOYl’ﬁllZ%@h &XQ[Z&IQ?&)@&C@&%?&[ 'tl%g(ﬁjiazolyl

can
am@lﬁvlu atetidiniyk pprretidingle ﬁyrﬁ@hwédmldmhdleéls malndelzohn‘/l pyrazolldlnyl

{E%taﬁj?dr%hﬁaﬁ;}l Sy, GREGI, %ﬁdylA%yer%ﬁ [dRbyl, btp%naﬁr m

d
lg%ﬁa Y‘%aff’é%fPB“r‘/? @&gea%wéwrearpﬁehaﬂ %@H}gf YloLellﬁa% r ?&ﬁ ©
i’syﬂé’rigﬁtﬁerWl 1gd1(§15zllpo§1\;hlhd‘d’hyll'ﬁambﬁol$l,l rsdak b1yl @dlotinyl, 7- azamdolyl

S era
BAZSRTRON e hf i dh & Rt Sel Rl hardip o
crehblydy], qauwbllnmmwbpmdyﬂwk@pwxawﬂ goosginy), chmmwl
%I nlg‘rﬁ%l isot 8R! P%dﬁﬁhg'ﬁﬁ%am&ﬁl}{h or pentyl

I ng n-penty opentyl), nore preferably
neth It will be appremated therefore that the term

"al k h@ loyeer gl groghsansy beubeidfated ar pyasubsgiuerd magfergbly
unduibai ReIdWh esa b ifutdde thead Wil dgeﬁ@rraﬁﬁﬁ&lffdr &ample, 1 to 3 substituents

unbr anch | (branched or unbranched),
Bﬁﬁgtﬂ?ﬁégﬁﬂ%fﬂgﬁgﬁw ranched or unbranched), al kynyl
(branched or unbranched) and substituted al kynyl

( br afibhedmorlkenpTasgise®)allad, wlseedinméifyé isrprefetably a lower alkyl group
Sy fred 51%( VegIlEb Py S‘alﬁ%{) P&k éb' xgo Co- cycl oal kyl ,

nore prefera o- cyc nost preferably

C4 to Cr- cyploalk ”Thus é&)eferably the cycl
gr ouph¢ &re3 alk(zjcarbes‘/l @@ps R0 hpR alky farbmnl %Iéans -CO-
ARPracdréh alkyt BalowdQllyEEidup as defined herein before.

As used herein, the term “halo” means a fluorine, chlorine, bromine or iodine
atom, preferably a fluorine, chlorine or bromine atom, and more preferably a fluorine or

chlorine atom.

The term “lower haloalkyl” or “halo-C;-Cs-alkyl” refers to lower alkyl groups as
defined above wherein at least one of the hydrogen atoms of the lower alkyl group is
replaced by a halogen atom, preferably fluoro or chloro, most preferably fluoro. Among
the preferred halogenated lower alkyl groups are trifluoromethyl, difluoromethyl,
fluoromethyl and chloromethyl, with trifluoromethyl being especially preferred.

“Pharmaceutically acceptable,” such as pharmaceutically acceptable carrier,
excipient, etc., means pharmacologically acceptable and substantially non-toxic to the

subject to whom the particular compound is administered.
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"cycl oal kyl " i ncludes substituted cycl oal kyl,
cycl oal kenyl, substituted cycl oal kenyl, cycl oal kynyl

w@e@s®edost i t ut ed cycl oal kynyl . As used her ei n, PETIEP108T/062535

"I ower al kyl" nmeans a branched 1 fr unbr anched,
saturated or unsaturated (e.g. al kenyl or al kynyl)

hy dr g\%r %&eu%&ﬁ&%g%ﬂb?%&lts ?«%{fglis & g\BI{erg{lg%ﬁl a(gfl aldﬁltlf% salts or

hascaudldrmnatalmﬂbat rEyapn Bl bidlogienl eﬁb%yflen@s @urbqupnmea Qéthe
Eéﬁlnds oF h}ﬂnulzpf ARV re RUGR sﬁfablesrgﬁlr R drg argé‘ b¥inorganic

, .isobutyl aor tertiary (yi penty
F’Fé@éy‘Pr org%mwm MORRNGNIFES BRI a%lﬁ@fl 1tio@ spléy lﬁFluF%Wé’ﬁe derived

ﬁrbkl}’ﬂnor Sicuskld smreﬁlh@gtdaﬁldﬂﬂﬁ&d llflyﬂ,’{rol@é)ﬁﬂvh@d Hy@\fﬁbdlc acid,
ra r.anche owner
f%ﬁ@%@u B R G Aot R Yigps derived from
organmkamdslsmrdaoh)s p-tohencatfoached, saicdivaichie methanesulfonal acid, oxalic

gcrl&) %Hc<:1+19‘ﬁ@i[i 8* tcy4c1@%§|§8g2§£t% aglogg%ﬁég’?c ﬁ'u% QL? B{e' like. Sample

In
b@pyﬂddltm&ﬁlﬁ;s 1nﬁl@de thoaerpérayed drogiy pempanigradpgpssium, sodlum and,

{ﬂa'i%a Jn%%ﬂlu%ah eYiakd, §uc§‘1ra‘3q'&téx§1n$[eoké@narr§:ﬁ%rﬁ‘§lonlum

EYFg'gflidF chheg P @ﬁ@@é&ﬂg&l@f e w&%ﬁ%&?@%@r@ogp@ (- drug) into a
stk awill kgown eechmqmie fwthichpk afeelriaattymptigy thgigoaaroperties
nﬁ/ofx]n Pf)y)o{lc?ld(% tcﬁ?rggcg S a[b¥htg,xf uro}rayn osc?%lgtyggéil/v&l?i’lity or solubility of
oo«aplmlazbl Sek,,e.g,Hil amsalzaﬂ all Plymazeltichl Dosaigel Barmhsydnd Drug Delivery
SyskedgQlevt] Ed.P%GS Yt ﬁa”)’% azr 4@?21'45‘75” pyrazinyl,

triazinyl, indolyl, qui nol yI , quinazolyl
ben2|n1dazolyl benzothlazol , ben2|soxazol and
benzi ABrRREHEFIIY, acqenéabls ear “’c,f‘;‘/ré F%@Fwentl%?a}lv e@rﬁ@ﬁed compound

bﬁf&)efha&rmavﬁtg@waﬂao&mgr@@p wﬁ@iéstelﬂs @@hu@ thetHi@lu hlicFdétB@ness and
ere. su

ERrgicR0 T goR POl T EaRYE | pPESRTcr g ar BT pe preanism) to the
sorbespomdmgl bctivBubdbkylivewntds Emar;zphemﬂ asgte grofups whxﬁmpdz eeaved (in this
&%E) H?&%ﬁ?é@' iy QS ltj% 'éh%%@f’re?ﬁb%ﬁ d'%scﬁ ‘%/l;c ac"f‘c{sy re ﬁﬁ)s?fn(whléh the
dledysd ihy dirogen arrdplmélmﬁt leweredk @hzc 11§ OPtmaBg @llbsﬁtué‘?ﬁ’s e.g., with
RAEr AL g?&oﬁl@ﬂt@& HxRG RS BERDs el 18R ek AL tKY lard §108k in which -
forvslfei‘ lal glrl(s) gﬁ)stlyuted w1tl¥ pyrroll(%ggtp?f)erll{dﬁ]rge, %o?gﬁghnse?ﬁ met?lylplperazme,
etc. The group which is cleaved in vivo may be, for example, ethyl, morpholino ethyl, and
diethylamino ethyl. In connection with the present invention, -CONH, is also considered
an ester, as the —-NH, is cleaved in vivo and replaced with a hydroxy group, to form the

corresponding carboxylic acid.

Further information concerning examples of and the use of esters for the delivery
of pharmaceutical compounds is available in Design of Prodrugs. Bundgaard H. ed.
(Elsevier, 1985). See also, H. Ansel et. al., Pharmaceutical Dosage Forms and Drug
Delivery Systems (6th Ed. 1995) at pp. 108-109; Krogsgaard-Larsen, et. al., Textbook of
Drug Design and Development (2d Ed. 1996) at pp. 152-191.

In the practice of the method of the present invention, an effective amount of any
one of the compounds of this invention or a combination of any of the compounds of
this invention or a pharmaceutically acceptable salt or ester thereof, is administered via
any of the usual and acceptable methods known in the art, either singly or in

combination. The compounds or compositions can thus be administered orally (e.g.,
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al cohol s (e.g. hydroxy, hydroxyal kyl, aryl (hydroxy)
al kyl), ethers (e.g. al koxy, aryloxy, alkoxyal kyl,

waeopBos3pal kyl ), al dehydes (e.g. carboxal dehydeRCT/EP2007/062535

ket ones (e.g. al kyl carbonyl, }#ylcarbonylalkyl
aryl car bonyl , arylalkylcarbony aryl car bonyl al kyl'),

g&éc%lsca(l%g 4 %ub‘fl% E’eﬁ?ﬂ par?r%r gﬁig@% 1¥1Itr)arnu%(‘f:dlgrl)pl %tr%%ﬁéd’sﬁﬁ or

albcgmewsbantyttallk g., byl sklypmtpb@hgﬂ Mmgs) transdermally (e.g., skin
alf:&‘t}/d}ﬁ)fi‘e{tnﬁl@ Yk BE Yidakiioh (e. ?”bﬂ 8§ obd?), Gnd BHMHR PG prhld; liquid or

nmono- | am noca , am nocar bon
%ﬁwwsweau R okt mﬁﬂsaqqéws Thyeyad, gmnﬁ%%%qrb@ﬁ;he)conducted
ed bﬂg‘[&hﬁﬁ g()@lgl forad %ﬁM)t@ﬁ[rhﬂiﬂly k}aampya)r in a single dose therapy ad
ca am no am noca n
B R o Sos R aF S B e Rk oo ] enggion or

dispasiof én gonjumtion vath dlipoplikydakisictossgraoany d@diandn the form of a
Bfoa%h@z[ﬂlé“&%ﬁﬁ&?%iei‘@ 889#051%5 rf@rgs%Bc&gHéo%rs Bk pﬂra%&k‘l[ﬁﬁr

as am nes
admmdsfakiph. nmono- or di - al kyl ani noal kyl ), a2| des,
nitriles (e.g. cyano, cyanoal kyl), nitro; sul f ur -

cont @kéfhl%a%@ééﬂlﬁcﬁ UEhedsSol ﬁie@r@liarﬁtmrp&ttﬁ@ ESmpositions hereof, can
qu%xldes and sul (% g. I
13 § d]lq[ullc]ﬁﬂr gasep; iy fher mﬂ smgpf(é ‘«b‘glle %m of tablets, pills,
aipkylles whippositbadskydwdad, leyteﬁluhlfymyltedld(yblther arotkdtbd formulations (e.g.
in%ﬂc{n; lli)lnly l a%r ?resé}'ﬁsfo? é%?kfa A ¥n f Eldo ol[(e\lln iéesHlets)é rsustalnfzd release
fﬂrrrméettwmcsyhitrphs §HPgpeoeD nluxarsmlqngsoclm eﬁcbthedtkpeThe carrier can be
M&ﬁe%rfﬁﬁhlfh@%‘?roub Sflﬁ"an%Hﬁ@ tﬁ@ée%‘f%@@'ol@ﬁ&”&rﬁhia[ Qg | ble or

xygen or . sul q hi“en urang rro
;;y@,t%&@p&g;n, e15y ,pgazrmtw so.yht;agz%h Wmerplsqj pﬁsalzlépw anid the like. Water,

eXiagal )aleous@éaﬁlb@zﬂ{d/glycdwuragteaezredcw uidedrfie@] mfhcularly (when
azetl

e Hia ) Bt Pl P FQ?%W%RTEN Aafgyaforor
pyragienydus apsnigistyd tionpopimpotisk stepLerazqnemsl spluply)ns dfathie agtive ingredient(s)
%Rﬁ ??ﬁley?ljg& ’62% 59(5191ﬁ§ E&?J‘A’ tive B 1 FYA water to produce an

| ana enz
aq;ttfbemcrblﬂtmra Ay rendntmg she solystiph rstt@llq/ 5u1t¢1%@phﬂ1may¢utlcal excipients

irfeH % Qla¥dh, cAndak) glugosézlé’dt&‘éoﬂaw gel’cp(fhn ARy flécnfﬂbur, chalk silica,
counarlnyl, i socoumari nyl , oI|n , |so ui no

PRBRESHIT dieprpte; sc&f]uhrﬁérqayﬂ}e;, gl y&g‘o H@BP?tFﬁfﬁte’ um ¢ lorlde, dried skim
plki gogydsli plmbyleb«eglywl Aditery let,haﬂ@u nakdk iRy, ITheQbfr@ﬁaﬁyhs may be

srlﬂ)éecln’?v\élcbg Cgél?gﬁséadﬁ:ﬁ n hgci ﬁge"sstns f}bgsg%es%?vra 1ves, Qtylf)ﬂumg

ages bt iting toe dmupsifging mgdits salts for adjusting 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 therapeutically valuable substances, including

additional active ingredients other than those of formula I.

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

invention can vary within wide limits and may be determined in a manner known in the
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unsubstituted. Wiere substituted, there will generally
be, for exanple, 1to 3 substituents present,

wW@e@BesaRl y 1 substituent. The term "al koxy" nREIEBP2007/062535

-Oal kyl, wherein alkyl is prp{ffably a | ower al kyl
group as defined above. Preferred "al koxy" is

S%éd%‘éla %Ofa%x ¥\7111 Eggdjhﬁﬁ({nf t%le k#dl%?ﬁﬁqn%dlre%ﬁ ig:a?h particular case

e bdengnt ablkf;ﬁlﬁq cgn&)duod/éb bahk ydmgn@atpdatbe dedte né@ldrh@nsetelranon, the
B&{RHSh bl HeRL, t&?(/v%ll Bs thie BatERHAnghAL R, 'ﬂﬁ@ﬁ%ra@eutlcall?f effective

fluorine, hIorlne brom ne or iodine atom . prefera

PP .th%coreww REfasmully lsnaryayighp vadklimis depending on the

pis€lsetalhy dbnarollbd)aké ig% a‘ﬂﬂ tl@é'hn@fvhd"iﬁl adritionl btht @ﬁtﬁ@nt and the mode
ers

LA iR YPo G 0L colBr s QL8O UR ttsiup g Forhug in cach

pnmcdﬁr&heIhwﬁnbgeﬂwaheapmmkdbhﬁﬁkmmﬁnn@hkymn@mdhpnmbout001

R T

kegeendeed | ower aIkyI groups are trlfluoronethyl
dlfluoronethyl fl uoronet hyl and chl or onet hyl , Wit h

t rif TH@HQH@I{J@N%G: cheba erﬁﬁﬁﬁ@ﬂe@laé 4 mﬂ%l@ﬁi@w &dn divided doses, or for
" Pha ti.call]y acceptable, " suc

pHEPTEE 8 FE%{F%%? db@apPasve E%ﬁOPPBPOUSel?@}SWe nt, etc.,
nmeans phar macol ogi cal |y accept abl e and substantlally
non- Fatha, the inveetisu bjlaet totaccontpemmtlfoé frardd dubsadefined above for

' Y,
g%lrgtg W%}gqégilgagtfoeggﬁ%}%ﬁ%ﬁ% ﬂﬁflriﬁﬁ‘%edf%ﬂaﬁ?]t C acﬁ\?&i S%Bgtgpéeefor the
meafecatiof aticsity, buparghagivaenxiety adaprespienond rdgficd élsorders and diseases.
ef fectiveness and properties of the conpounds of

formy ﬁldth@@ﬂlb@ﬂﬁnérﬁrﬂl@%\feﬁﬁ&h sl tbal tBe BRI Ipound of formula
nic,or. 1 nor

ﬁéggéef&ggﬁbﬁggeofra%%'t%aﬁﬁw85Oé%f I PrHBRGte TRisge depression and

ebbated éidorddesrnid Ridsegsani ¢ aci ds such as hydrochl oric
acid, hydrobromi c acid, hydroiodic acid, sulfuric

aci dy, SUEAHE lﬁ%@on@&%&@ OGPt B BTN IFSi A8 B o

ose ani Cc
efinsH gbaessfior therirepagetian 0f§a¢dl@a}mqnés f@e il treatment of obesity,

ApihanesuhL a0y, Cde%?ésgon Qﬁ@ télﬁe@&isgndeﬁs%‘a' J‘ée&se@qugﬁerably, the
citric acid, f aci d ﬁ%{lc aci d,
g Lre qtckséo rt]i%alil]s&o a compoun 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 (I) as defined above, which processes comprise
a) reductive amination of a compound of formula (II)
2: : O
R H
4 (1)

wherein Ry is as defined herein before, with an amine of the formula (I1I)



10

15

base-addition salts include those derived from
anmoni um pot assi um sodi um and, quaternary anmmoni um

whsosdoees, such as for exanpl e, tetranethyl aPeDRP29AT/062535

hydr oxi de. The chem cal nodification of a

phar maceuti cal conpound (i.e. drug) into a salt is a
wel | known technique which is used in attenpting to
i mprove properties i nyo N hysi cal or chem cal

stability, e.g., hxg im —RJ owability or

sol ubility of conpound e g., H Ansel et. al.
Phar maceuti cal Dosage Fornmns a d Drug Delivery Systens
(6th Ed. 1995) at pp. 196 an (58:)1457.

"Phar maceuti cal | y accept abl e est r“"refers to a
conventional ly esterified co formula | having
a carboxyl group, which esters retg t(he) bi ol ogi ca

ef fectiveness and properties of the conpounds of

fornu | cleav .in Vviy in the.or

t he Wbl RamiG ot Aokl B bt iAo BED ot °
ESBHMO@tpupstM1mkommmnndaﬂﬁmmﬁﬂé(h whérsinoas 4,

I

Ql)[cfj éfoc\eélgegcp ):%ﬁvr(]-zrt‘i’ﬂ%t%m%&uh[ﬁ?ﬁgﬁ{aogﬁ@ gg%ﬁ% gf l?q%‘X E)hgrmaceutlcally
a@pwa@édﬂ%ﬁﬁh%fkmmer al kyl which is optlonally
substituted, e.g., wth heterocycle, cycloal kyl, etc.
Exanp) ﬁﬁg @fchﬁalﬂf%%tdffa%ﬁ%h@&\@ffo%mé'(I‘@ﬁterS are those
i n which | ower alkyl "is substituted with
pyrrolidine, piperidi
N- et hyl pi per azi ne,

e g%oup which is cleaved in
vivo may be, for egar et hyl , norpholino ethyl, and
di et hyl am no et hyl. | 2dHi on with the present
invention, -CONH 2 is al so cqgnsidered an ester, as the
-NH 2 is cleaved in vivo andChké)%pl wi th a hydroxy
group, to formthe correspondi ng carboxylic acid.
Further information concerni ng exggpelRgs of and the use
of esters for the delivery of phaymaceutical conpounds

: Bundgaard H. ed.
(El sevier, 1985). See al sq w sel et. al.

Phar maceuti cal Dosage For »

(6th Ed. 1995) at pp. 108

Dr ug Del ivery Systens
Kr ogsgaar d- Lar sen, et.

al ., Textbook of Drug [R?

1996) at pp. 152-191.

I grmand Develogg§nt (2d Ed.

wherein R;, R3, R4, 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 (I)
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 beginning
with commercially available starting materials and utilizing 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.



In the practice of the nethod of the present
i nvention, an effective anount of any one of the
w@ovpoeses of this invention or a combi nati on PET/EPRO0D662535
t he conmpounds of this |nvent|op or a pharnmaceutically
acceptable salt or ester there % is adm ni stered via
g?%’ Og Eeﬁle gr?el,r'rll gth ?@1‘; }1n%wsﬂguqﬁln% - —calilbe%}ﬁgla/de
COHp%SItIOﬂS can thus be mnistered orally
(e.q: ccal cavity), subltxsyally, parenteral
tranus@@ﬁﬁﬂﬂ@” |n nou§l)gjethyh malonate
by‘ﬁ‘jﬁﬁsrfbﬂ
- 0., Bkj ;ég §¢did opor at i
% hadation (e.g., by ae s%l) and i n the for
or 491 d° l'iquid or gaseous dosages i ncl udi ng t"ABIRt s on
and suspen5|ons The adm ni stration can be conduct ed®
in a single unit dosage formw th continuous t her apiy
or in a single dose therapy ad libitum The
t herapeutic conposition can also be in the formgik
oi | equS|on or dispersion in conjunction with a
| i pophi{Rg salt such as panglc acid, or in the form of
dabl e sust ai ned , se conp03|t|on)?
or intranuscul g m ni stration.
al cavxidaders f or &R epar aliqign of

e

conmpositio
t hus, the cgmpbsitions can take
pills, capsul es, suppositories, ppwlers, enterlcally
coated or other protected fornukations (e.g. binding
on ion-ex¥hange resins or packaging in |ipid- proteln
vesi cles), sustained rel ease fornul ations, sol utions,

suspensions, elixirs, aerosols, and the Ilke The
car r The subatitutesl isdareetcatbaldebiide ¢ne beareraued pinghe corresponding

td?ﬁl))ﬁﬂejitk Q%dttllri'l%%gh odduRBEK h LY atRIN ﬂé@étlong e%getnlﬁ@zlrﬁZ—Qﬁrboxyhc acid
| | |

FATRS RIEPB Y With @k rdmthmmht@f?éuqe’e%@np%{ é\ffeﬂi Chenl989; 38,

89RSEDG). depetsﬁmgutleabdnzghya@h&oaﬂﬁ il (g d, Bt, @j @F;) can be
art.lcu r t oni, c.

Fb o S O R B0 B S matona

fvith thmdhbmmnde unsfoﬁmkmdwb}siapamﬁoanommap preedesindan2€-dicarboxylic acid

AOUWRRHS: a5 B g@%%%(ypafte(% ré‘&&de\éﬁb R&é&ﬂ{cﬁﬂtﬁz}rﬁ&‘@lﬁ?c ds iv. The

are prepare vilng sol1d active | P
qqlaw@,rbq)@(h@ p@@ ifceandrs reduced to a corresponding alcohol v, wh1ch can be

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

The chiral 5-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 palladium catalyzed ligand exchange reactions by using
zinc cyanide and Pd(PPhs)s,.
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aqueous sol ution, and rendering the solution sterile.
Sui t abl e pharnmaceuti cal excipients include starch,

w@e2iBbwse, talc, glucose, |actose, talc, gel abCTEP2007/062535

mal t, rice, flour, chalk, siliga, magnesium stearate,
sodi um stearate, glycerol rmnos earate, sodium

hi |k | |
vat or  SRERE AL e SReRpofmed SRR Rudn B IR B SRl

subj ect ed to conventional pharmaceuti cal éiddl tives

such as ,.pr eservat , yst abi li zi ng ag&nks, vvetti ng or

s yJL Y d@@m@‘a (jor adJ usti nglosrpt i

bquers and t | i keP28yi t ak 0

A utlcal carriers t heeat f Br atio N)J\oj<
desgfii bed in Rem ngton' s?ﬁgar nmaceut i cal Sci ences hy

E.W Martin. Such conpositions will, in any ®vent,

contain an effective anmount of the active co n

t oget her vmttlj suitabl e carrier so as to prggarue'o?he

proper dosa brm for propecodsn ni st rat| on to the

reci pi ent ceutk%@ Fﬁr epar at i off¢: qan al so
\ nts Ebi | zi ng_Agerts 0
gent W &gac%gents R ' L )<

contain pre
st abi | |Pz' i

agents, 'sweef eni ng agents, "col oring agents, Nig O
agents, salts for varying the osnotic pressure, H
buffers, coat |x'ng agents or antioxidants. Theyx can al so
contain other therapeutically val uabl e substances,

i ncl ugé %eﬁiﬂﬂﬂnltda@@lai la@)fcldr];l@xﬁﬂﬁfrt@‘ihﬁ lBE §re@?ﬂf%ﬁrbytrba‘tﬁng N-Boc-
(01 rmul a er eutl ca ec
Lgarefn! Cgﬁgﬁ’ﬁellbwnhs%ﬂ%‘é}ﬁ‘i Ceoc B aPHeDG Vi HRwin be H, CIta F,

Chvatetgno peovideathy Naatyhéampawhel iki Thetistragebupeiyt compound ix can be

LB B R B AR 33 e BYR Bt HOSAPRnediamine »
vib I@alfmmhcwldamnd@agednc ﬁen@l@pn gvﬂﬂ ﬁerrstyhe clefited benzoimidazole xi.

& Ne B8 A2 8 n & h
AR A 8 L M g v

gamethy qsthqc aieig senesle e desifed Wé?lérp}émlec‘ﬁmd;/ can be

eéfrectied @ndsuitic &dnditiéh ©@QPOMEdsSmPbuidLinul a | can
vary within wide limts dependi ng on the disease to be

cont IIed ndi Vld
e 5B FE il RS ARR RN ERRr  aFBRT iR smater ring
sMstemsmth@ thipethiicy¢leltextoe, tthé thermmgmﬂmkagequpbnﬁ(anecanrbe cis- or

ﬁ?;(‘ {lfaql%ar case. Preferably, the therapeutically
ectl e anount may be from about 0.01 ng/kg to about

50 / k er da nore preferably from about 0.3 [ k
to ggoug b oupling of crgfclohexylam%le with indan-2- carbalderlll?fde g

1 \>—R
o0
? ©:>_« reductlve amination

vi xii

R

The coupling of 4-benzoimidazol-1-yl-cyclohexylamine xi with the indan-2-
carbaldehyde vi can be accomplished through a reductive amination reaction by using
NaCNBHj; or NaBH(OACc); to generate the indane derived amine xii. The
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ng/ kg per day. The daily dosage can be adm ni stered as
a single dose or in divided doses, or for parentera

w@eaiwse®er ati on it may be given as conti nuous PCIF/EB100T062535

Further, the invention relates; to a conpound of
formula (1) as defined above for use as therapeutic

.y e wparticul arl v as. . t i -
IS SRR G R PR Al e R b R S aFesREdfbe appicd
mnothert yng gelomessi on and rel at ed di sorders and
di seases. In another enbodi nent, the invention rel ates
to thesygmed: AReGABPORREh A oflcBl M BAinlhne With B&fZNRRIazole
above for the treatnent of obesity, hyperphagi a,
aﬂg%gty¢+depression and rel ated di sorders apd

disedses addj { i gy~ Ne redyrive prbinatm DT(% 840N he
use ofgcffaﬁﬁlld\; a (1) as defli ngﬁ f m’
the preparafi of of nedicaments for the treatment d

obesi twi, hyper phagi aiv anxi ety, depression andxyel at ed

di sorders and di seases. Preferably, thesdpssest indhansisomer
relates to the use of a conmpound of formula (1) for

the preparation of nedicaments for the treat qentciof o
obesity. The present invention also relates fQqy r, N
processes for the manufacture of a conpound of fo a o
(1) as defined above, which processes conpride a)
reductiv"zqhination of a compound of faoymuba (1)
wher ei is_as defi Rer BiPfuief ore, With an am ne

of th M|| in Eﬂ.ning BZIiZﬁB}'d g S

defi er ei bk 7 by using NaCNBHBUE; DAC)

to obtain a conpolind of fornula (1), whérein ns ",

and, if deskuied, converting the resulting conRPund 0
formula (1) into a pharnmaceutically acceptable salt
thereof, or b) ring cyclization of a conpound of =

f or rdlternetixgy, Wrreraingindane K3 (prapareghfeomg inglagriscagoxylic acid iv
gebinedunRl @éRrddebREe) (M bdcddphdrth QK Bbé-a-AgindcyRfohelfone xiii

formyl a o . . .
throggﬂl red&c\:{‘l)ve amination to generate cis- and trans-isomers xv which can be

X

F

Q ch
w, C

separated. Following the removal of the N-Boc group and nucleophilic aromatic
substitution with fluoro-nitrobenzene vii, the indane-derived benzoimidazole xvii can be
prepared through reduction and ring cyclization reactions using the same method

described in Scheme 2.

EXAMPLES
PART I: PREPARATION OF PREFERRED INTERMEDIATES

trans-3-(2,5-Dimethyl-benzoimidazol-1-yl)-cyclopentylamine; hydrochloride

N%LNO\ HCI

NH,
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R2COCH (V) wherein R2 is as defined herein before, to
obtain a conpound of formula (1) wherein nis 0, and,

WO oodeeioeed, converting the resulting conpoundP@Ff/EP2007/062535

formul a (I) into a pharmaceutli:ﬁlly acceptabl e salt

thereof. In nore detail, conpounds of the present
g\f)‘a’ﬂﬂ l‘%@@@?ﬂ{%%@&@?? f&ﬁ%ﬁé&g Jl 95 g"bf}n&%g*%c}q%az&e (5

g3 mntnael) in Dé/éﬁw@ﬁoqub)swwdpd bbe@@@@thybdm taiderbEeg, 34.5 mmol)
§Ilﬁd {lnle‘?ﬁilx’t&e WQ@stﬁ’fctd fop)@ Hu@lﬁgs QQB&W t@rﬁﬁetﬁﬁ%g eFHqulxture was

reacti on_schenes sui
g UHadrIne 1 20¢at) é%??ﬁﬁcfeﬁd"&ﬁ] @her téfeﬁélﬁlﬂf’d (ll’ﬁlopﬁ’éL and 2x50
ﬁﬂﬁCEzfch extEx@ mils @sshiatvath rlﬂﬁh OVb e 1R olg anﬁeﬂﬁ%@'were

ran0aea e SR i, a@fa? A aPeiae: %Yé%?%iﬁ B of cisirans

rsemebeNqsrpelplﬁjeda Uy folomnt dheomanog@@b@ nsing gtheaatbgxhne tagive the

ng ] 1] .
f)lt}g nE[: gr?t ei;]t B‘lﬂgl gl)ﬁlcl:eg%};l i l&%grcgcg%nt%{bga% a (r:ﬁlf)rl?ss liquid
(ﬁatgiod to Ilterature exanpl e (/ Med. Chem 1989, 38,
1988-1996). The substituted benzene di carboxylic acid

i ( XEH& trms- B0 iertd@utleﬁﬁl)etlﬁlﬂ@ﬂebﬁldx?ﬂb'f&(fi)ehﬁhn@l di.®¥ g, Whh&bl) was
can e.converte |

ERBPIRGT W) tHB%‘F’éﬂRjEiOPIﬂ“% @n%‘f% 549 raléwb ?‘&r fg%éS By) and the
st&pmg sbliudan hWasclaHed rid¢i Dithyhdaeh@ribxgiacall iy, 960 nag i>d 1
Isll%(ﬂ wfas %&dga%vgra g_“ﬁgsr Eﬁx}ﬁlﬁh% w&s dstlpr68 q%lr mlnutes and

car i C aci
flimtiamy phasahdrokaidec RAA 1;1\85 odn 5B madloed aﬂdedaover 5 minutes. The

Fe@ﬁl‘ilﬁg M&@Qa@étﬁ’%qgr 1’7 h(Y‘(ﬁk thro%ﬁ{‘tep%e%ﬁl‘é' ”Fl?éjreE&londmlxture

ener desired substitut n-2-carbal d

s e@ﬁ@a&% tP dissllyplmes dslpmtivened vagxstheic(188 mi) (arld water (50

Mgr'ﬂle%;r arfic gf;ir wanirke oﬁfrﬁd@afu@ﬁi sdlfa@d;nflthl%d@ﬁﬂ @e@@@ﬁt d.Mhe

ene nmetric c genat |

5ot PR PR SN fter Bty s RS o hexane

ﬁ%ﬁﬂﬁ@@f} ptcmiugeneﬁe(hﬁdmyﬁopda)tylax;d tér%)but}énhmtuhxyh'ﬁkase as pale

ﬁl%\;\,e&aﬁggp brom de (v where X = 5-Br) to cyanide (v
ere = b5-

The cis-3-(azido-cyclopentyloxy)-tert-butyl-dimethyl-silane (930 mg, 3.85 mmol)
was dissolved in ethanol (10 mL) and treated with platinum(IV) oxide monohydrate (100
mg). The mixture was stirred at room temperature under 1 atmosphere of hydrogen for
90 minutes and then filtered through Celite. Solvent was evaporated to give cis-3-(tert-
butyl-dimethyl-silanyloxy)-cyclopentylamine as a colorless oil (500 mg). LRMS: calcd for
C11H2;NOSi (m/e) 215.1705, obsd 216.1 (M+H).

The cis-3-(tert-butyl-dimethyl-silanyloxy)-cyclopentylamine (500 mg, 2.32 mmol)
was dissolved in THF (10 mL) and di-tert-butyl dicarbonate (610 mg, 2.79 mmol) was
added. The mixture was stirred for 4 hours and solvents were evaporated. The residue
was purified by chromatography on silica gel eluting with mixtures of ethyl ether and
hexanes to afford cis-3-(tert-butyl-dimethyl-silanyloxy)-cyclopentyl]-carbamic acid tert-
butyl ester as an oil (520 mg).

The above cis-3-(tert-butyl-dimethyl-silanyloxy)-cyclopentyl |-carbamic acid tert-
butyl ester (1.43 g, 4.5 mmol) was dissolved in acetonitrile (35 mL). To this solution was
added 5% aqueous hydrogen fluoride (2.0 mL) and the mixture was stirred for 19 hours

at room temperature in a Nalgene bottle. The mixture was treated carefully with a
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can be acconplished through palladium catalyzed |igand
exchange reactions by using zinc cyanide and Pd(PPh

w@ehsBetoene 2: Method of preparing PCT/EP2007/062535
4- benzoi m dazol - I -yl - cycl ohexy}gé\m ne reduction X | The
4- benzoi m dazol -1 -yl -cycl ohexylam ne can be prepared

?l}/SBSI%S Gt éﬂgd‘ﬁhﬁg %arb%n%lte gggnlgrg/ﬁ%grl (9 rr?f(";' J{}'%la\(ﬂes IWe em@Hgd under
Feducad prewgincati) “C Tl sumitales mos parkitigheodompuridine S0 T and

Bh{F @h&'(98 RL) MTIROIREHRAD Ha¥e &?s‘lfuﬁﬁexr &EUCRd Wit ettllfﬁ ether (2 x 50

cafrespondi ng phenyl enedi am ne The reaction
PHenfelrh sREt At Hashed it la%rrl%wbrlee e @gevers cpabined, dried

6@t @b(ﬂlhﬁﬂsu\Naiel filk@ednid e ediite 0ds bRPERIE ©@376Vile %k-(3-hydroxy-

erna clizatiagn rf ormed
B PRABL rore Lot R R e R RO d P R boxy! at o
to generate the desired benzoi m dazol e which can be
depr 6o e@tiledlgwnhaeionaﬁ icigti (8-hy drodiy tdy dnp¢ngylpicenbiachec adrrotindyl ester

2%50 %3 BBQHPH&%{IHOPQH@ . 5%°§ 88 AmGANn 'EI‘HF (25 mL)

systens ot'her

f%éed;'y)czl %W@g d AP repgenti (0198 34iralgevers mlnutes The mixture
isdraldvans nﬁﬁtﬁ‘tebﬁuﬁ@PPQr(l D8 nT:;, 63Afhaul)akds QBdedIHREFninutes.

ngiCou pls 683 &gﬁy LVO}I;IeX g@r?g%ﬁe%%@ﬁure The mixture was evaporated to
drynesszDhaiesidaoivad stirteday ethyhetkyd lanidflyandithavivhite $ohid

J[rg% YI%I\:I/%S%gI;H%%)a cﬁ:ovyha%srgr\éé eccfion t@?ra?grﬁ: ﬁl“@' T%\Eggtteh%gsua%ame}educed
MaRH(@Ae) B prnfierbeslataget crineomn@am@hwl erutme avithrdtimgd aggtate and

k S
TR A5, N05) AR AR SRR B sl (050

other, ring systens. Schene 4: Alternatiye neth
coupl PRerPHBE RSP UBA RSE (PP ol € BB rPéfI@r‘?fgﬂ)Oé{ﬁ&’aS
tissvlved-ih 0 mEl of(ethyl alceBbIGIdAHE 2i): 1)l ThYsdtGdr wad dtidred at room

temperature under one atmospheric of hydrogen in the presence of PtO, (50 mg) for 90
minutes. The mixture was filtered and the filtrate was evaporated to provide trans-(3-

amino-cyclopentyl)-carbamic acid tert-butyl ester as a white solid (440 mg).

The trans-(3-amino-cyclopentyl)-carbamic acid tert-butyl ester (420 mg, 2.09
mmol) was mixed with 4-fluoro-3-nitrotoluene (342 mg, 2.2 mmol) and potassium
carbonate (915 mg, 6.6 mmol) in DMF (20 mL). The stirring mixture was heated at 85°C
for 16.5 hours. The reaction mixture was evaporated under reduced pressure. The residue
was partitioned with 50 mL of dichloromethane and 50 mL of brine. The aqueous phase
was extracted again with 50 mL of dichloromethane and each organic extract was washed
with a portion of brine. After drying, filtering and evaporation of solvents, the crude
mixture was purified on silica gel eluting with ethyl acetate and hexanes to give trans-|[3-
(4-methyl-2-nitro-phenylamino)-cyclopentyl | -carbamic acid tert-butyl ester as a orange
oil (305 mg). "H-NMR is consistent with the assigned structure. LC-MS showed a single
peak, Ci7H,5N304 (m/e) calcd 335.1845, obsd 336.2 (M+1).

The trans-[3-(4-methyl-2-nitro-phenylamino)-cyclopentyl|-carbamic acid tert-
butyl ester (320 mg, 0.95 mmol) and palladium on charcoal (10% Pd on carbon, 35 mg)
in methanol (15 mL) were shaken at 52 psi of hydrogen pressure for 2.5 hours. The
mixture was filtered through Celite”. Solvents were evaporated to vield trans-[3-(2-

amino-4-methyl-phenylamino)-cyclopentyl]|-carbamic acid fert-butyl ester as a pale
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Al ternatively, the am noindane xiv (prepared from
i ndan- 2-carboxylic acid iv through Curtius

WO gaBietogerent ) can be coupled to PCT/EP2007/062535

N- Boc- 4- am nocycl ohexanone xi |¥ through reductive
am nation to generate as- and trans-isonmers xv which

Br%rx]/vnboeﬂ ﬁzgﬁ%ﬁﬁt '?lgls Hfa]?cj.r a?gdd%% I'(1)995r %%pq%fas%flss&ogd {}lh Qftion (5

ronma
fnlh) @f acefii peidlbad zremethvl ¢rth<tahetaier€élé név)d€h¢ yaxture was stirred at 70°C

pﬁ‘r %@ bl AR éﬁ’(ll Sol¥fitd wERRVRRrREE p[@feefgsﬂw WHARE&AV Gt Rthyl acetate

ri ng C%/C I zation reactions, using the sane net hod

o BRI RGOS SO ES PAREOIM L) BREPARKTS ORIse was
ShiPBEhRRRERH J\H&BNEBIf AhESacetate and each org2 nic phase was washed with

{D]’Hlée Tﬁlf}%f%%cﬁsl Wene &8%[%1 %‘ln% ‘}‘{%’8 1%1‘111| tS’f tere?do anrzzlt exlaporated to
giv8traye|o, bﬁ&nﬁﬂyldben@&ngdazda!}lmiﬂat})clcmedtyl |rdadlaamaikc @cidFert-butyl

?s't%r 03 aﬂig%oﬁvnlfga%Zdlﬁg) miLI()ij?ils 29&?9%1[ V\gth the ﬁ}Slgne% structure.
LﬁeMﬁ}SleVt{ﬁdea me Beaky Coll MO0/ ¢ Cﬁlﬁgé§9 3103 ebsd 530.2 (M+H).

tenperature. The mixture was diluted with brine (200

) mdtra%st @ﬁtseauﬂutﬁﬁ “Rhbhsimidhore-yii &w&péﬁeymo&rmm@a@id tert-

ext s.washed with a
%‘f‘iy %ster?ﬁ?a %ﬁé’é% AP0 &‘ﬁﬁldﬁé%l"e %GP@\@HH dioxane
S&)@Maﬁd ItlfeedohltmdNaS\saneai fdrdd rhiducks ytmasls canlheutrafxdlurien and 1
9‘% ocﬁn%tflanaon [3vab §(?C[Tﬁ 13 dY dW?Slvep'éﬁr L ICﬁJltakPé/ Sﬁt(‘)r%n%nxgas COl’lF]I}]ued for 60

ronmat ograp h usi ng xanes
pn]@l@tg‘mmia{ht reactlon mlxture was evaporated to a sticky solid which was stirred with

Ethlzl ndrl Bhe J%%‘&Mh% Bk IreRdd t@rﬂ)%s%é/ FafYS\ OPRILAMYl- as

Bergo{rf?@a%eosfiuﬁfl%m&?%mW)@.fqygmhmgdy sty as wRthivhiiopowder (250

).AR-Y1S &ldavet &, PRSN0edrB) 1080 590 tdbsd R3@M emyphosphi ne
(1.44 g, 5.49 mml) in dry THF (25 m.) and the

stl rring sol
avod car bodyrte D EEN Rt Pe T hE P migged
over 5 mnutes. The m xture s stirred for 5 mnutes
and di phenyl phosphoryl azide ADPPA, 1.185 ni, 5.49
mol ) was added over 5 m nutes. The resulting mxture
was stirred for 17 hours Yo nperature. The
reaction mxture .
‘NH

2

To a solution of cis-(3-hydroxy-cyclopentyl)-carbamic acid 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 mmol) 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-tert-

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 aqueous sodium hydroxide solution (1

mL) and the solution was stirred for 60 minutes at room temperature. Solvents were
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was evaporated to a small volunme and partitioned wth
ether (100 nL) and water (50 nlL). The organic |ayer

wok®sdéeioed over sodiumsul fate, filtered and PCT/EP2007/062535

evapor at ed. The resi due was pu%dfl ed by flash col um
chromat ography eluting with ether and hexane m xtures

E&QB%?%J the I'CSI ue was tltlonszd }Nlth chtlo &thante I(}Z? mLP Fnd brine (25

a@)pﬂleeaqgaeq)msqxham Was(fgggen@)ractaﬂﬂq with dlchloromethane (25 mL). The
Gfg%né egﬁ‘gdt %s %égﬂeg%ﬂ{ Mlu@%‘)d drf"eﬁ ol%llt éﬁldugh NEhY, |f8§/'eh§ R&ere

( di ssol ved in ethanol rrL%?
W@ow@a@we\mnﬁ (é1ha(tirq¥mﬁc/f19§>erﬁ&lp darsBHor feat Rutyhgter as a
WHjte soltdie( 380 ¥ighir e was stirred at room tenperature under

1 at nosphere of hydrogen for 90 m nutes and then

fil Leré % ; hg’olpg{] ?V cyc opent%ﬂ (%?bng}ml\(/:\%ad%gr?—gg{y?%s%gr W converted to

gi:s \l(/rgtatswmo -sydlemeylybxgarbayiclaoiplertylusyliester @engithe sdroe hegwd
gésgrlé%@reﬁg%sba I‘['ﬁ%esil‘l:tﬁ\%ﬁc%n{ﬁ_};ﬁ%s LME o bt RY to cis-[3-(2,5-

dinmetheyl (heppainpdazg] ldd)nﬁichwntyl tarAnyg 99id ésrEPetybestsr|usimgrihe same
&e(kﬁﬂQiegﬁlbea 113@16@?9% aAratf@Softth & Eﬁir%@ﬂohﬂ'e saltfof (A#s-BL(2, 5afichethyl-

gl e gﬁlfd ! Yll%{fﬁ@q@y@%ﬁe fgécar tF‘g?cui c]ﬁa\ﬁl]gg oé‘hﬁg car‘cl')amlc acid tert-
Bmﬂyk/@rdr&nd/bae eeirapnatied: (ZBh@nredwldauﬁzommsdapulr 1Hl)ed by

lyi I
gyc %ngéff el?lg ‘é‘%?j%el)?gg élg S%lggr(} (%L 1 LﬁgM\gl caﬂd%rx(tl YhER, ?m/e)
215139 oled23BatY1+Hli. net hyl - si | anyI oxy) - cycl opentyl ] -ca
rbam c acid tertbutyl ester as an oil (520 ng). The
abovegjs4-(2,5-Dimethyl-benzoimidazol-1-yl)-cyclohexylamine; hydrochloride
ci 5-3-(t ert- but yl - di met hyl - si | anyl oxy) -cycl opentyl]-ca
rbam c acid tertbutyl est r (1.43 g, 4.5 mol ) was

di ssol ved in acetonltrll (35 . To this solution

was added 5% aqueous hyroge@m jde (2.0 nmL) and

the m xture was stirregfor ours2 &k room
tenperature in a Nalg ottI e. The m xture was
treated carefully w tH aSuspensi on of sodi um

bi car bonat e ( 1 g) inwater (2 nm). Volatiles were

d 30 C. .Th '
nas bR el R ST Rt P s PR et R mmot)
él’ﬁb%ﬂtl))ro Thletramumuéo Bha§e93vmmd1)ﬁmtIPME (@& trlaetae dddedtfptassium
‘?Jr’ﬂéﬁllatc,eﬁ & (1;12 88 n?fgo%i'he RGeSk hdgkd \A\@&Ej g@gré&ﬁ I)\germght

portion o bri ne e extracts were conbi ne
The mixture was cooled to room temperature and the solid was filtered. The filtrate was

evaporated to dryness. The residue was extracted with ethyl acetate and brine. The
organic layer was dried over sodium sulfate and solvents were evaporated. The resulting
material was purified through flash column chromatography using hexanes and ethyl
acetate (4:1) to give an orange colored solid as cis-[4-(4-methyl-2-nitro-phenylamino)-
cyclohexyl]-carbamic acid tert-butyl ester (1.88 g). This material (1.80 g, 5.17 mmol) was
suspended in a mixture of methanol (50 mL) and water (25 mL). To this suspension was
added ammonium chloride (4.15 g, 77.6 mmol) and zinc dust (3.36 g, 51.6 mmol). The
mixture was stirred at room temperature for 20 minutes and THF (20 mL) was added.
The mixture was stirred an additional 1 hr during which the orange color disappeared.
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, C1sH29N30; (m/e) caled 319.2260, obsd 320.3 (M+H).
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over sodiumsulfate, filtered and the filtrate was
evaporated to provide cis- (3-hydroxycycl opentyl)-

w@200Baedoel acid tert-butg\ ester as col orl ess oPCT/EBE®07/062535

ng). To a stirring solution of
ci s- (3- hydroxy-cycl opentyl) - car]bam c acid tert-butg\

eSt e*f]éé%Sone F?mpou%@p%}%g aigqmtnr pRN??% w&%’\%ﬁﬁ) hée‘?% &(%1%1 O(g %nL) and

co0
@Eﬁ@hvlecaéemetét@ (3l Theamgaungpyap heated aBd rﬁQtt?elsrs Seheents were

magt)fért&i WRISthS bdsTdu@ rab @k tra 1l Vit @tﬁ PR RPRA bdiudPbithnbonate

mol ) was added qver 5 m nut es Stirring was
¢BREeth e of Gnicllay e 3igs drieg Oy é%htl’éﬁbléfﬁtéta@ﬁéowqfﬁé were evaporated

m gﬂréJi palwﬁovay@maraatzecﬂzu(@ 5dﬁm@&§5berﬂ§hﬁnfda§dlduﬁ) A@?dohexyl

d
BRI REp s b hirdolide ™y ehuvist Ty R phiaRlosiie(C L) and
g)ﬂuo'i"dimetﬁa ddid & mLhvess atgleid NTheduced was stngbdiateroamdemperature for 2
ng !3({1{/6%({’5 @Xre%’v%ﬂn gﬁﬁ@ ghd &QGQM&%S@%&XN% Bt ﬁl@@lywhg Phloride (4

exanes to
leé ?@ﬂlaszsowméwas@éd?d gasyausdrypeasee caleride tnedipxdngt(¢M, 4 mL).
§§t/@rfts (VQI%Q?V atea- Qﬁd ﬁﬁartj@ﬁﬂﬁlé:wﬁcth%ﬁaﬁﬂtw1m%tﬂér SStRBwere filtered

di ssal ve

e op Wih oI aﬁag@ﬁgloe%e 1t ofehed-opkm e ieszoimidazol
$iyl )k ¢yelbhatyldaromen( 6 30e). aOAM? shoded a(. single @gazrk? SRIBINL(10fe) calcd

e r ence of Ptg 2(50 ny or 90
2¥gﬁ%gsq”4%éagﬁhf @ was filtered and the filtrate was
evaporated to provide trans-(3- am no-cycl opent
- carivdrfiscFlneiod2-methyl thengpimidazel-1-4d) - ¢ clohixdampie; évcgmqlﬂoride
ng). The rHs-(3-am no- cyclopentyl) -carbamc acid

tert-butg\ ester (420 ny nol ) was m xed with
4-fl uoro-3-nitrotol uene @ @—2 2 mmol ) and
pot assi um car bonate (915 ] 6 nmol ) in DMVF (20 nlL).

The stirring mxture was heatt 8cC for 16.5 hours.

The reaction m xture was evap ed under reduced
pressure. The residue was par ioned with 50 niL of
di chl oronet hane and 50 nL of brNag. The aqueous phase
was extracted again with 50 nL of dichl oronmethane and
each [ ed wth a portion of

rgani ¢ extract s
b+ LB A PERuE e N M G amEURES Ste R ftion of cs-4-
g0 danétayl- idneotidale] i pt)-uycdohsagapite deb@ibed praidisiya g MR

LSS, W& s Gy, 3081 BH € 2007 BEXRNTR 581N E k), 457 1 11,

3.47 (brs, 1H), 2.89 (s, 3H), 2.38 (m, 2H), 1.88-2.09 (m, 6H).

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

This compound was prepared with the same method as the preparation of ¢is-4-
(2,5-dimethyl-benzoimidazol-1-yl)-cyclohexylamine described previously. 'H-NMR
(DMSO-dg) 6 8.63 (d, 1H), 8.42 (brs, 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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(4- et hyl - 2-ni tr o- phenyl am no) - cycl opentyl] -carbam c
acid tert-butg\ ester as a orange oil (305 ng). 1H NWR

WO 20080625t ent wWith the assigned structure. LOPGBEP2007/062535

showed a single peak, C 7TH25N3E (me) calcd 335. 1845,
obsd 336. 2 (w 1) The

b b B R g i AT R B QR i 2-of

pal | adi um on char coal (10% d@cldarider bon, 35 ng) in
met hanol (15 nL) were shaken at 52 psi of hydr ogen

pressure for 2.5 hours. The M xture was filtered
through Celite . Sol vents e evaporated to yield
trans- [3-(2- am no-4-ne phenyl am no) - cycl opent yl ]

-carbam c acid tert-but a pat'ebrown oil
(290 ng). This nmateria 90 98 Mol ) was
di ssolved in a sol uti ) acetic acid and

trimet hyl ort hoacet dt'e (4:1 v/v). The m xture was
stirred at 70C for 60 m nutes and sol vents were
evap®do atneldturér bfcid- EB(Zzihnmma%chbotrdi«'phéle)diaminb_b}-c&tlhlydxyl] -carbamic

%cug :%err este?‘&%Zﬁg 6?7?.1%1[1’{{0% g%a%wﬁﬁﬁlls l\?l\giéoqg]gﬂéﬁolr]o—?)—nitrobenzene
axd teetcbtmzi ois-4- hmmqwdoh@qan@fart@mwet) aald@tlawdéowiﬁﬂ)baa@h acid (2.7 g,
9?5 Qﬁ’ﬁh&l) E’J‘@ét%r SRS eWcBHcelﬂ I‘aﬂzﬁ ‘h ?ﬁﬁh @ﬁlt(“?; 29&hE 40
nbi ned rle over sodi um sul tered
g\ylé(ﬂbr Teapixiuge Yryirped and heated at 110 C for 2 days. The dark colored
&;1{1t$or( Qra@tréﬂté'{ﬁkrﬁh/ hm{ﬁﬁ{iﬁ@h{ﬂyﬁﬁ%&ie (I1|5 YAD), 22Y GG b bdtraeed with
u ester as a |i ro

(596160 i Kiie PE° B EF sttty 7 R &8y il er sodium
sutlfatc tArﬁteetheleQ‘ap\zBatsd]mﬁesdlvams,l gt eolpeaksoliTivekiBBMNZEA (1.1 g). This
ety SREoHEH s BT b e gl htonas 050
nigafd cl:ma@l) dr lneemv%unewas etred atprpematﬁ@@e@m everpEht.iglvents were
&va 5ra‘f@H3ide B Sesliue SRk lﬁﬁﬁﬁéd"th"gl WV chind %@ﬁ@to(g@ap@ly using

he sol ution wa
gbv a&gtaaem hsganegf - ébﬁ%&weo[ﬁ {én@l Oern%;(lo?YCffn@i% éﬁB?thWa%thYD
Belgethidazdli 1Sﬁmcy@oﬁd3t§zl pafahit iad ert- ﬁﬁtlyrerstem @60@aﬁg) This

CORAPLELy Rhobou T ARl RaP Do blF  F RSP bR S8 1 )

whhyddedt Rersolifiva wasstifred n‘grosm fechpeegurieifot Ehedolvents were

Pf g?ﬂta(geed e{lﬁsthg rrés)%iiug r\ﬁgh dﬁlr oc g‘lre:fﬂa&j@a% }ﬂ'onde and $O 1*1m hydroxide
gHtien e PIEBiC Ay rwas:eirmi Qar sadliyrgsulita am@»@ve(nﬁsx gre

é&4PoradeP The Pe%ﬂiu@ s AisbdWdd in methylene chloride and treated with hydrogen
chloride in dioxane (4M). Solvents were evaporated and the residue was triturated with
ether. The purple solid was filtered to give a hydrochloride salt of cis-2-[1-(4-amino-
cyclohexyl)-5-chloro-1H-benzoimidazol-2-yl]-propan-2-ol. '"H-NMR (CD;OD) & 7.96
(d, 1H), 7.57 (s, 1H), 7.21 (d, 1H), 5.34 (m, 1H), 2.61 (m, 2H), 1.72-1.89 (m, 13H).

A minor product of trans-isomer was also isolated from the condensation of the cis-
[4-(2-amino-4-chloro-phenylamino)-cyclohexyl|-carbamic acid tert-butyl ester with 2-
hydroxyisobutyric acid. Using the same method, the trans-isomer was converted to trans-

2-[1-(4-amino-cyclohexyl)-5-chloro-1H-benzoimidazol-2-yl|-propan-2-ol.
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ci s-3-(2, 5-Di net hyl - benzoi m dazol -1 -yl)-cycl opentyl am
ne To a solution of

W@ ®8p&oky dr oxy- cycl opentyl ) -carbam c aci d terP€ChuP07/062535

ester (750 ng, 3.72 mmol, prepayed in previous
internediate) in THF (20 nL) at” 2C was added

tri phen hlne L) and.di e .
SRR AT RALNE ottt p i FTI en i) XA -propan-2-of
stirred for 10 minutes. Abedriochlaidel (0.6 ni, 10.48

mmol) in THF (5 nL) was added over 2 m nutes and the

m xture was first sti C for 20 m nutes and
then at room tenperatur . The m xture was
evaporated to dryness an @ residue was stirred with
ethyl ether (20 nL). The res ng sqlid was renoved
by filtration. The filtrate evaporated and the
residue was purified by flas | umm chr omat ogr aphy

eluting with ethyl ether and h ne to produce acetic

acid trans-3-tertbut oxycarbonyl afm no- cycl opentyl

esters a white solid (453 ng). The ester prepared

abiQV©n(;4ihﬁidmgas ﬂmeﬁ@remmith thaSaitle Sﬁﬁhv@dlsithe TPrpatationnb) 2-[1-(4-
1Y ) h oMl Was, 4

n&hné)oc ozlsﬁzl)ug cﬁlo&? ol){vll B%nzon}lsdtal At \(fl fr(r)ﬁ_a)n 2 RF f:si%néed previously.

goINMRoimdwatedsa mm‘eme fobrcisGEinyiismmers LatMSoamind for Ci7H,sN;0 (m/e)

bemmekalilinegs Sehamt s wer eevaporated and the residue

was par##tloneg ﬁﬁ?ﬁ di chl oronet hane (25 nL) and brine

(25 nL). The aquequs phase was further extracted with

di chl or onet hane %ﬂBﬂWPY“n¢h§lEV@%ﬂﬂ@ﬂ@ﬂgﬁaﬁf was

washed with brine and drjed over sodium sulfate.

Sol vents were evaporateu to give

ester as a white soI|¢'(3“
r Hs- ( 3- hydr oxy- cycl opent yl
ester was converted to

ci s-(3-am no-cycl opentyl )-carbam c acid tert-butg\

thsﬁ 0 H%blﬂ@ioﬁ Bgﬁ E’ﬁ“ﬁ g?e?lf}m%h gg?&cg %\t}g%rlg J&H& 9&1& '(é/ 85 ¢ mmol)
{IgTI(IE (@50 mL) at 78 C was added borane in THF (1.0 M, 75 mL) and the mixture was

sliregt fay ho BeRZ®L. mha @z@{m«é wyé thef YE&WRERtWArhT ©368@e@perature and
net hod descri

acid tert.- but g\ e, sa

Sk hhggab B! B b B PR s Cgporated The
st e W, ;ﬁftﬁihdmﬂfbytvtﬁen Eﬂieﬂhlddazq‘deous hydrochlonc acid (lN) The organic
1a é/IJ \)fas%ya%ilé)cpsgfﬂﬁ. Xhﬁg' IFC? PIﬁEﬁt?ate& p du?t%lb(iica? n%¥eas%?ut1on Nﬂgr the

rbam c aci d
evaporauon of solvents, colorless oil was obtained as (2-hydroxymethyl-4-

trifluoromethyl-phenyl)-methanol (5.15 g). '"H-NMR (CDCl5) & 7.58 (m, 2H), 7.51 (s
1H), 4.79 (s, 4H), 2.88 (m, 2H).

The above diol (5.15 g, 25 mmol) was suspended in aqueous hydrobromic acid
(48%, 100 mL) containing concentrated sulfuric acid (1 mL). The mixture was refluxed
for 15 hrs. The solution was extracted with petroleum ether (150 mL) and ether (75 mL).
The organic layer was washed with water and brine and dried over sodium sulfate.
Solvents were evaporated to give a brown oil as 1,2-bis-bromomethyl-4-
trifluoromethylbenzene (7.72 g). "H-NMR (CDCls) & 7.62 (s, 1H), 7.58 (d, 1H), 7.54 (d,
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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ester and base extraction,
ci s-3-(2,5-di net hyl - benzoi m dazol -1 -yl ) -

W@ yeBoa®at yl anm ne was obt ai ned as pal e brown oPCT/ERROMB2535

cal cd for Cl4HION 3 (nmfe) 229.] _79, obsd 230.2 (MtH).
ds-4- (2, 5- D net hyl - benzoi m dazol -1-yl) - cycl ohexyl am ne

i“l’la 4 %{eg(%mr%%é F9 %‘exa Ec%ﬁrl r(35 ﬁ‘IL) (aﬁd%hfb 9}5,1»33’”5 brqnjlomethyl -4-
Hﬁhlozlombmlb@n@nn (1.7 gt B L?emelcv(lbmgﬁlég (4Sm% Theohixtyra wak/Fefluxed
fo%q 6 '1‘111‘3 aﬂQﬁtﬁe %%ﬁﬁta%&%ﬁ&:m &ﬁrﬁWthe(v;as Qe’alﬂ)rat@é- af®the residue

Xtdre was and stirre
U@%F?ﬂt%ﬂﬂ”lth m@rﬁ%&m&ﬁ én@vagtaw él@{dltoeﬂ@edéép tgér%@rnalmr@ was
ﬁﬁ@ed 4Rl BOhted f¥aS hfsidndereatd witewhtet t20ahHE). Was resultlng mixture was

YR TRRuEt b GRITE: The Ve Biga R e M A StsePhated
b)ccboclﬂodc aridl sod E@dled i isobatlerfiobidweee féweqdcnndtv@dhedl' With water.
f&ﬁt&%& lg/g}gn’?ttﬁﬁhgﬂony@lﬁdﬁﬂcﬂnf 5 3%(:11&% Paélh 2&%‘1?0 Allé?’(‘?).OS g).

usi ng_hexanes ’an
te- Iéﬁvhow W@glgﬁea(koﬂoqufs@o neg) sged %4-0‘{5& obsd 2 3 0 (M-H).

(4-net hyl - 2-ni tro- phenyl am no) - cycl ohexyl] -carbamc
aci dTﬁ@ﬁEva dicdiborslieicid as ®85,9) 2 rfﬁlﬁbg vmath@ith@to iob “8Quril

5. ended in a

Rl At %%asid;?ﬁﬁealy s e an b RS Rinte frinutes and

esutehdawmn chiooni @enperhtdre. This hiatdriahwas Jeflaretl inihrgarts 6100 mL) and
ur, rr

&%cﬁlglglrea at?réalf ang%i) br}{l f-'lip ?tl(gﬂ ;IEI f%ﬁ\&@?vﬁggvlﬂas)%%cﬁo %‘P a Osohd as 5-

Tifblonoxethyleindas- 23¢a|rb¢)@fhc aeid 4849 g). bHaMS showedusinglg peak,

@ﬂmf‘ dzg%q/é’)réﬁglezsé‘@'s% o@g&@memd 'HheMR KEHEE) 8\@%7 (s, 1H),
and eth | acet at e.

P {EUT0: TaL (G tb i Th 6 b 2 et ol aet at o,

Sol vents were evaporated to give cis-
[ 4- (?h@ﬁh(ﬁ'@54tr1ﬂﬁbfbﬁhd3]ﬂﬁ¥iﬁﬂaﬁf¥t¥¢@1)box¢lﬁdcﬂh(&2@6| d, 4.47 mmol) was

58T Toleie® el o RaR 1§ i)t o Brs voSadRaguglon of
B@@ngin('NHH) 1 Nhé.5>amlov €he onpgotndas(\850edgo réd Sempahtyirenasl stirred
fUr)iqg Wlé &u&&%tvlrag t%ﬁieg v\(1§1 smrtzr (%I’}{I{L} £ﬂ(ﬂ§) \}B{J([js were g@&m};ated The

ort hoacet at e m Xt ure was
pesidig wasettiaskdsvifieetberanddudsacdtpricrigic Halr &h¢ @Itgénmabase was
ﬁ/éiHeéthlﬁl%r‘Metalﬁd%Bﬁ‘Mhl Bl@ﬁ‘b@hﬁe §<51qt1§1‘1) dIrHéerl{Hr AR ak&dried and

| uti on. The o ani.c over, sadi,u
gqiyqnést werg ﬁ&apé)éqt 0 gslvq,\%l ngoa,s uoromethy -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 5-trifluoromethyl-indan-2-carbaldehyde (210 mg) as
pale green oil. "H-NMR (CDCls) 8 9.78 (s, 1H), 7.48 (s, 1H), 7.43 (d, 1H), 7.32 (d, 1H),
3.33-3.38 (m, 3H), 3.15-3.27 (m, 2H).
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to give a pale brown solid as
cis-[4-(2,5-di net hyl -benzoi m dazol -1-yl)-cycl ohexyl]-

W@ 200B@edoe1 aci d tert-butyl ester. This solid waBCT/EP2007/062535

di ssolved in nethylene chloridg (3 nL) and
trifluoroacetic acid (3 nL) waS added. The m xture was

cvapor at CRI PREPARR DS, OF it Rper ONEDIFDS

chloride (4 nm.). To this solution was added gaseous
hydrogen chloride in di oxakesaplll 4 nl). Solvents were
evaporated and the residue was triturated with ether.

RLA-085 9B hRtHyl bk £ Rshi BR6l- VB NGl ohk Ly - RIURER-f1QAngh¥&ydrochloride
hydrochl ori de salt of

ci s-4-(2,5-di net hyl - benzoi m dazol | -
yl ) -cycl ohexyl am ne '\‘jgf nmyg). LC-MS showed a single

peak, C15H21N3 (me)] ¢ cd _243.1735 Rsd 244. 2 (M+H) .

Ci S-4- (5- Fl uor o- 2- prexyy | “pfenzoi mpdax | -yl)-cycl ohexy

| am ne; hydrochl orThi §_Conpalnd/Was pripared with
as

t he sane net hod e preparafjion of cis-4-

(2, 5-di net hyl - benzoi m dazol - 1-yl) -cycl ohexyl am ne

descri bed previously. HNVR (DVMSGd 6) d 8.75 (dd, |H),

8. 565¢dumscyamporolyydgige (o9 me+h39 mnad) wepraddedio a splutjon of Boc-4-
dhindcfdloheXadone((1100%; 4.69Imma) 89d 0 misbthdare BRrddRlordd) (955 mg,

. 88-2.09 LS- . . .

%-.6? e Hbétg]%cﬁz%%@))éfﬁrﬁﬁfrﬂlﬂ for 14 hyBRsB e U YIE. wasgoured

andadqudons | &M spdiura dipt eixiddgollition (ZHMiYund ex@s tqalr b prtiges with

th th t h as. the preparati.on. of .cis-A:.

kiR TR o RS D RN DRy Bl over

ghsbemishiéate.grikmation o liowed bixvem e DIVBOD &l etiuigled Beduded priesure

Srétded quﬁmﬁfﬂid. BashthtSmatb aphg l(_(|)7—g°/o(r?16th|<11'1'81’in i Fac(e%ate&

IH), 3.48 (br s I.H%, 2.80. (s, ,.2.38 (m 2Hy, 2.00 .

P‘fﬂwdﬂji)(}n q_r_dgqof(eb.}u% : cis-[4-(indan-2-ylamino)-cyclohexyl|-carbamic acid tert-

Birdyl &g {20 KQO/Mﬂd%Mq&Qh@éﬁlﬂ%@m@l{H)Ctry@lohéﬁd]b@ﬁ*Bﬁhia acid

L 9028 o % YA R JRRL) 2 himy Wl or 1 de Toa i xt ure

ds-[ 4- (2- am no- 4- chl or o- phenyl am no) - cycl ohexyl ] - car ba

m ¢ aei4 (Indnt-2bgaminogsydphdxyl| 2arlgpmi8 a8d tarrbhityl estedat eohg; 0.95
_ - - it -(byt o g\

Ié‘i;n‘i’(gb Lvaé’ﬁdd%ﬁ‘i’? gﬁfe %ﬂﬁé@g&%%&eiﬁ? ﬁfgﬁzgﬁ@aﬂlﬂeﬁﬁﬁ&l (P4t 6 L) and the

Sﬂh%“? %n&s;ﬁ%g%ééwlr heatgepap tempyragyre. 291 volgey yere serpaedrunder
tRubdd Opl‘éﬁﬁreaﬁﬂlecﬁe ERUERB 6 Ah L bR PaktltRInk& begietn (R oRTorm and

40 . . . .
rlle[' 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-diamine (220 mg).

A mixture of N-indan-2-yl-cyclohexane-1,4-cis-diamine (220 mg, 0.96 mmol), 3-
nitro-4-fluorotoluene (225 mg, 1.45 mmol) and potassium carbonate (305 mg, 2.87
mmol) in n-butanol (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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mol ). The m xture was stirred and heated at 110C for
2 days. The dark colored solution was treated with

wapeovsis0en hydr oxi de (15 ni, 225 nmmol) and ext rBCT/BRR2007/062535

with nethyl ene chloride. The o @anl c layer was washed
W|th brine and dried over sodiUm sulfate After the

919 [11@%;4 %?dl% 1? 81’#??12 P40 n’HE?Se?;fgg?& r’lgq% Scé%' QWX@Eenrﬁ’_moved by
(lnmlnn)thr@ngh Qeletat entl il YHatdes were fferb@teyilundctlatdbchatressure to yield
fh%ﬁgo&@ot plerd/1d2R a}mnér e 1th>6%%v€n was lill r(f(ﬁfjm?f whieR g}as used

per at ur e ‘over ni ght. vents wer'e evapora
Wﬁéo?tefélftbﬁl@%@&&?ﬂl fied through flash col um
chr omat ogr aphy using ethyl acetate and hexanes (1:4)
t o] gTMeai{c>#enﬁéime)hécbpleen&}ehkd@mﬁ{am96 hgﬂ&&h?/hm@dlhwhé dissolved in

Ff 3%1 (9 ? 011 anﬁ%@%@ﬁ%ﬁg%ﬂ&%{ £ @a}’mﬁg]%rad %ﬁ golél QD was haated to

V(h Crfet hill Elmereacttiomlrmdfeur(? Avartdoledth Itopnf leopepderetand algbltiles were
ﬁe]ndVe)i uff@er 1@?9&9 r?-: Q&eﬂé‘ﬁebﬁﬂe %@sssnééér{d%ﬁ% fib é\fl Qﬁﬁ@ou

enper at ure it Vents were evaporate he
P@@i;sau@ CHRENER BPY SXEF AR tbﬁeeM%wlﬁh@hﬁlmamed@%mnbmed organic

Bp&s Wty abhex ivita b‘ifhle uha Afied bNr-sodiig Qﬂigaanmﬁéta)\ﬁefbum&i by
od| te and sol vents

dried o Lﬂ \NE
EReyat %ﬁJV@ tilep i Ffef§ aif REESUIEiLoProed qih PHefirnfiog by flash
cirbaratapeapiyd 215 Fa tnedhmid in g diytege ohlohder daste [ disnd-d2,6xtmethyl-

%é"n’vgjarrrua?zog § V\il? ﬁWﬁ x?l\fa e{naE ?rp Al%gndes%r& 0, V\gsoq]f%e(??%%g avhich was
t@vgited toga hgdjpddhmdﬁ jalie' %MMR@f consistent w1th the assigned structure.
ﬁﬁﬁ%c{acd(f&r@ Xﬁl@%}ﬂs&r obsd 360.2 (M+H).

5-chl or o- en20i m dazol - 2 yl] -propall- -ol . 1H NWR
(CD3(I))d7.96(d I H), 757(3 7.21 (d, IH,
5.3 (m IH, 2.61 (m 2H), X?Lm?szl 89 (m 13H. A
m nor product of ra s-isoner was also isolated from
t he tend6ReRBomo-iatlai B@lmie’fhyl) [ 3-(2,5-dimethyl-benzoimidazol-1-yl)-
[ 4- (2-am no-4-chl oro- phep m cl ohexyl ] - carbam c
acid tert-butyl ester WIY%! Igentﬂ%r%w sobutyric acid.
Usi ng the same nethod, the ra s-isoner was converted
to trans-

2-[1-(4-am no- cycl gffexyl. chloro nzoi m dazol - 2
-yl]-propan-2-ol. ran N
[1-(4-Am no-cyclo ) - 5- net hyl -1 Br

- benzoi m dazol - 2-y ropan-2-ol; hydrochloride This
conmpound was prepared with the sanme nethod as the
preparation of 2-[I-(4-

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 (113 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 in 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, C,4H»sBrNs (m/e)
calcd 437.1467, obsd 438.1 (M+H).
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am no- cycl ohexyl)-5-chl oro-| ff-benzoi m dazol -2-yl]-pro
pan-2-ol described previously. 1HNWR indicated a

worRooBM6®2Df cis/fra s-isomer. LC-MS cal cd for BITVERHBNBW@2535

(me) 287.1998, obsd 288.2 (M.

5-Tri fl uoronet hyl -i ndan- 2- carbaldehyde To a solution

of 4- trlfluronethylbenzene géyarboxyllc acid (5.85

g, 25 muol) in THF (50 nl) ? C was added borane in

THF (1.0 M 75 nlL) and the m xture was stirred for 10

fiarert TEhloradndanc2-whuethzl- (8 128-dimedvdenzpimidazok byb syehopentyl]-
tenmperature and stirred overfjght. Methanol (30 ni)

was added and sol vents were evaporated. The m xture

was partitioned betwe et her and aqueous hydrochloric

acid (IN). The orga ,ggaay mas ma hed with brine and

concentrated sodi um After the
evaporation of soly co or ess 0 A*s obt ai ned as
(2- hydr oxynet hyl -4 quoronethyI phenqu - met hanol
(5.15 g). 1H NWR 3) d 7.58 (m 2H), 7.51 (s IFD

4 79 (s, 4H), 2.88 (m 2H). The above diol (5.15 g,

was suspended in ueous h om. c Cld
1oo i CRBRP «E’ﬁmbpr@w&@ HoPR{a- 3 SiPethk @Zeuﬁﬁﬁ@ L-yD)-
dfboprhgtatiae h@&otlﬂbhde(adi 5-@1‘1101(511’(&3& 2-hrbaldelyde iusing \WesSsame
ﬁg‘)f%[:t%?reta%%gr Oal’lnll’l’lcﬁll a;‘%?&%g%} errev éggxat%‘ﬁle aﬁgyﬁ%ﬂ]ng cggsu?[ent with
ﬁwdlssjgneddtr@vfelre $6dMorshewkd atsiegle$©¢lv €nibsGldN;ém/e) caled 393.1972,

SM@Q?QQQQQHQP give a brown oil as

ris-brononethyl-4- trifluoronethyl benzene (7.72
g). 1HNWR (CDA 3) d 7.62 (s, Eﬂi 7.58 (d, IH, 7.54
(d, 1H), 4.66 (s, 4H). SodEsmPpE42 g, 48.6 nmol) was
added to ethanol (16 nlL). The solution was heated to
r ef | efx ($)AGHBroald-insladi2uytmweisy ] d [ 45 @083 -dtlethlobenRbignidazole-1-yl)-

sol ution was added diethyhnal onat . 23.19
mol ) in ether (45 X\C_])OE1 ’é’d] Yhee E'Blgr&%londe

|, 2- bi s- br ononet hyl Iuoronethylbenzene (7.7 g,
23 19 mmol) in ethe\‘; The m xture was refl uxed
for 16 hrs and the pre ate was filtered out. The
filtrate was evaporated anil_t he be

The hydrochloride salt of cis-4-(2,5-dimethyl-benzoimidazol-1-yl)-
cyclohexylamine (104.5 mg, 0.33 mmol) was mixed with (S)-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 evaporated 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 (1 mL, 1N) 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). LC-MS showed a single peak,
CsH30BrN; (m/e) calculated 451.1623, observed 452.0 (M+H). "H-NMR (CDsOD) &
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was treated with water (35 nL) and potassi um hydroxi de
(5.30 g). The m xture was stirred and refluxed for 5

whe@sas2treated with water (20 niL). The resul PCTEP2007/062535

m xture was extracted with et_hﬁ{_(so nm.). The aqueous
phase was acidified wth concentrated hydrochloric

£644200, 5 29D 81 S8 D, ) 019, FULLAT A8, 4.0

wat er . ,

BH,r3.62 (bo s.0Bt By P-3i 3rdan 421)23.08 car Hok 2IHds,a¢1)d2-8asm, 2H), 2.58
gﬁ,t ﬁ!lﬁ%%cz)gfs”,%@%, 2 (G Wﬁ_}?ﬂ@ﬂ@%%n?hﬁ&' e peak,

2H 9F304 ' (m’e) cal cd 274.°0453, obsd 273.0 (MH). The
above dicarboxylic acid (3.07 g, 11.2 nmol) was heated
to 200 C until evol ution oiﬁxéj‘é‘gleéeased. The oily
material was heated at 200 C for 15 nore m nutes and
cool ed-(8py#iBtano-owdant 2ypeethyI)H] 8-(2,Fhilisietigt-benmimidagol-1-yl)-
refluxed in hexanes (10 . nsol ubl e materi al
renoved by filtration. %@Qﬁlﬁ‘?g ééevvas evaporated to
give a solid as 5- trifluoronethyl-indan-2-carboxylic
acid (2.49 g). LC M showed a single peak, CnH 9F3Q2

(me) cal cd 230. 0555/~ dbs 9. () H NMR (CDd 3)
d 7.47 (s, IH, 7.4 TN R 3T .O‘ , 3.44 (m
IH), 3.33 (m 4H).' above

5-trifluoronethyl; n- 2- carboxylic acid B(rl. 03 g,

4.47 mmol ) was dissolved in THF (25 nL) and cooled to

OC. To this solution was added a sol ution of borane in

THF Thiicompgupd yvas misates! fom e5-weld vdimedtybengaysidazol-1-yl)-
trimehglaife Bidlosklbfil€shd @) -5lbidimo-THHan M- ¥drbil@ebyds using the same

treated with water ( and sol vents we . . .

e SO b Coph @ log Gurdiohd 37 Suet P FRRTTRIFt H-SRHb s cgestent with

thedsogiedatriuctuae ILE- MISMhowdd e sioplg analc CplibsirNad s/ eyacakdd37.1467,
' i d sodi um bi carbonate sol ution. The ether

g%%g??géﬂﬁggﬂdried and solvents were evaporated to

give oily material as

5-trifluoromethyl -i ndan- 2- yxamglefanol (0.98 g). The

above 5-trifluoronethyl-indan-2-yl-nethanol (216 ng, 1
Ml (5- s rHindan! vag [ 402, FRER¥he N BertAdlRidag- 1 1P chtidh &R -amine;

the solution was cool ed i n Hpe bath. To this

sol ution was added Dess- M¥{PRIPEdSent (450 ny, 1.06

mmol ) in four portions. The

" ‘

This compound was prepared with the same method as the preparation of cis-4-

(2,5-dimethyl-benzoimidazol-1-yl)-cyclohexyl-indan-2-yl-amine described in previous
example. "H-NMR is consistent with the assigned structure, LRMS for C,4H,sCIN; (m/e)
calcd 393.1972, obsd 394.3 (M+H)
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m xture was warnmed to roomtenperature and stirred for
1 hr. The m xture was evaporated to dryness and the

WO e@Bder®21vas triturated with petrol eum et her (BAT/RRY007/062535

and ether (7 nmL). The precipitgte was filtered out and
the filtrate was extracted with ether and sodi um

bi carbonat e sol uti on. The QL nic7 | ayer was dried over
sodi um sul fate and sol vent s Wefe evaporated to g| ve
5-trifluoronethyl -indan-2- car bal dehyde (210 ny %

pal es-¢Pethl-o-i(5- annmvmd@m@algyeﬂwl)gamm%wclphﬁxy 473 dﬂoro 1H-
(s, IH), 7.43 (d, Igdhzoitnidszofl- qul)lpgp an-23a1- 3. 38 (m

3H), 3.15-3.27 (m 2H).PART I EBARATICNCF

PREFERRED COMPOUNDS Exanpl ey 1

cis-4-(2,5-D nethyl - of m'yaz%bﬁl -yl)-cycl ohexyl]-in
dan-2-yl -anii ne; hydro or-\de Sodi um c%_g)anobor ohydri de
(590 ng, 9.39 mml) was added_to a I on of Boc- 4-

am nocycl ohexanone (1.00 g, ‘ and

2- am noi ndane hydrochl ori de 5.63 mmol) in

ethanol (25 nL). After stirri or— 16 h, the reaction

m xture was poured into aqueous T.OM sodi um hydr oxi de
solution (75 nmL) and extracted three tinmes with ethyl

acet The conbi ned organic | ayer r ith .
D1 DS SO RGO B S Ga O G bIofde oot e {(-mino-
t;@ldeﬂﬁS@lmembhnmﬁmmk(ﬂtﬁ Vg propeae?-ot &l eb-bromo-indan-2-

PLRRHR R ISR g UK 0k L EL RS, TLTPLIN AR 0, o

216t (ryd). 'H- MR (CD;0D)  7.96 (4, lH) 7 59 (s, 1H), 7.36 (s, LH), 7.26 (d, 1H),
?'l§(c[1 A1) Wﬂ@@d ZIHO 883 Q) Iﬁ%% l%r(%?%kﬂ) £.6%5 BaY B1R%I6F-2.83 (m,

tert utyI’ est er

O (O r2diinl-2 fbra%ﬁﬁ%b cycl ohexyl] carbani c acid
tert butyl ester (300 ng; 19% as gunmy solids. cis-
[ 4- (I ndan- 2-yl am no) - cycl oligxmble-&car bam ¢ aci d
tert-butg\ ester (315 ng; 0.95 mml) was added to 2M
hydr,oge I | x
P RCnB P Byl BRSOl byt -1
tenmperature. Al vdieatgimadazpb2elrpropued-ender reduced
pressure and the resultl ng foamy solid was partitioned
bet ween chl or of or m“ang w hot si um car bonat e
solution. The aqueous Okextracted three tines
with

N
H

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 5-trifluoromethyl-
indan-2-carbaldehyde. "H-NMR is consistent with the assigned structure, LC-MS showed
a single peak, C,7H3,CIF3N30 (m/e) caled 505.2108, obsd 506.1 (M+H).
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chl orof orm and the conbi ned organic | ayers were dried
over sodiumsulfate. Filtration foll owed by renoval of

wae0aveioes under reduced pressure afforded PCT/EP2007/062535

N-i ndan- 2-yl cycl ohexane- 1, 4-cis-diamne (220 ng). A

m xture of N-indan-2-yl-cycl ohexane-|, 4-cis-di am ne

(220 ng, 0.96 mmol), 3- ni%&qh4kg uor ot ol uene (225 nyg,

1.45 mmol ) and potassiun1car%oﬁate (305 ng, 2.87 mmol)

in -butanol (5 nm) was heated to reflux for 17 h. The
cisact5-Ohlop-ttidr éindars 2tyhmathylareinettcxghehexi )l - Wb benzoimilazol-2-yl)-
were renoved under reduced,@pgsaugle. The crude product

was purified by flash chromatography (0-10% et hano

in chloroform to yiekd N (2qnitro-
4- et hyl - phenyl ) - N -i n-yy;ésé@m ohexane-ci s-1, 4-di a
m ne as an orange waxy se¥reN (3 nmg, 87% . A mxture

of
N- (2- ni tro-4-nmet hyl - phenyl) - i ndg
-d5-1,4- diamne (300 ng, O. ‘ afd 10% Pd on

carbon (50 ng) in ethanol (15 @L) we'r eshaken under
hydrogen pressure (40 psi) forH90 m n. The catal yst

was then renoved by filtration through Celite and al

vol at | \V r e -1 ield.

Ure. prSaanB R T B e LR e IR L 2 Fafhino-
syl dhgxy 26 rhiayy - Mhbetzowaslage et yhviprowpan:-2-olipdigdan-2-carbaldehyde.
RYNNYIRGRESRRten! W8hah QL LIRA LANSG-PIEAYS SRREIAN e (hRO

ng, 0.299 mmol) was di ssolved in aceglc acid (2.8 nL)

Ger 1 NARH RYE) Blligacéthresd B2 MyHand t he sol uti on

was heated to 70C for 1h. The reaction m xture was

cool ed to room tenper at ur eEsumiplalld vol atiles were

renmoved under reduced pressure. The residue was

suspended i oM S. asg A t 1
ot SPras Cleks N EOURBHE R S N APLRERR S BRE el
organi c | ayers wer denaginedazsi-2tylbpiopendne dried over
sodiumsul fate. Filtration foll owed by renoval of

vol atil es under redlbedareSsure gave brown oil
Purification by flash Eﬁ;nnﬁﬁmégbhy (2. 5-5% et hanol
i n et hyl ene chl ori de) YaveN
[cis-4-(2,5-dinethyl benzoi
| -yl)-cycl ohexyl]-indan-2-
(85 ng) which was

yl - cycl ohexane

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 5-chloro-indan-2-
carbaldehyde. 'H-NMR is consistent with the assigned structure, LC-MS showed a single
peak, Cy6H3,CLLN30 (m/e) calcd 471.1844, obsd 472.1 (M+H).
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converted to a hydrochloride salt. 1IHNW is
consistent with the assigned structure. LRMS calcd for

W@200BAGI31 (1 e) 359. 2361, obsd 360.2 (MtH). EXBORER2087/062535

ratts-(S)-(S-BonD-indan-2-y|n?%pyl)-[

3-(2, 5-di et hyl - benzoi m dazol -T-yl)- cycl opentyl]

-amne To a sol ution of 1

rHs- 3- (2, 5-di met hyl - ben20|n1é%P ﬂ [ -yl)- cyclopentyl

am ne hydrochl oride (250 0.47 nmol) an

( Ss=(8- (Ehlgmmdnmdnylzwelaﬂ)obﬂng?&ﬂu@etbnlilaenﬁglmlda@lm I-yydahexyl]-
met hanol (5 nmL) containing S5¥/eetic acid was added a

sol uti on of sodi um cyanoborohydride (32 ng, 0.509

mol) in THF (0.5 m), After stirring for 1 hour, the

m xture was evapor at ed ess under reduced

pressure and the residueg“was partitioned with
sat urat ed aqueous sodi um bi

and di chl or omet hane (3x 25
washed with brine. Follow ’
extracts from sodi um sul fat ey ation and
evaporation, the residue wasHpurified by flash
chromat ography eluting with ethyl acetate and hexanes

l n tms @m@saﬁ@w@i plféﬁ/a@'@mamie arRhfoeidd galt of cis-4-(2,5-dimethyl-

g lagatol PRy e i 419 Wt&hﬁ@d&é 2SR B MR s

f@BMe(ni @2thrtyg assiphled\iRidtsre CIODNLS slemvtedwi sipld prak aSsHgENM; (m/e)

t a single peak, C2 H28Br N3
&@ﬁlﬁg a‘;b%%ﬁ@g[%gbsd 438.1 (M+H) . Exanpl e 3

rans (5- Chl oro-i ndan-2-yl net hyl ) -[ 3-(2, 5-di net hyl - benz

oi mi dazol -1 -yl )-cycl opent yEfamplailde This conmpound was

prepared fromrHs-3-(2,5-di net hyl - benzoi m dazol -1-yl)-

Cy&}- IPP@ZH) YiaRtHye bbyAbi@eddzol 1-4B-388hexyl]- (5-trifluoromethyl-indan-2-

5-chl or o- |ndan 2- carbaldeEX ﬁ]78|n the same reductive

ani nati on method descri b&d0§t YS Yus exanple. 1H NWVR

is consistent with the assigned structure. LC M5

showed a single peaKT[?%fﬁ%@QINB (me) calcd 393.1972,

N

F
F

F

Iz

This compound was prepared from the hydrochloride salt of cis-4-(2,5-dimethyl-
benzoimidazol-1-yl)-cyclohexylamine and 5-trifluoromethyl-indan-2-carbaldhyde. 'H-
NMR is consistent with the assigned structure, LC-MS showed a single peak, C,sH30F3N3
(m/e) calcd 441.2392, obsd 442.2 (M+H).

Example 13

cis-[4-(2,5-Dimethyl-benzoimidazol-1-yl)-cyclohexyl]-indan-2-ylmethyl-amine
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obsd 394.2 (MtH). Exanple 4
cis-(S)-(5-Brono-indan-2-yl nethyl)-[4-(2,5-di net hyl - be

wozesmpbvarol e-1 -yl )- cycl ohexyl] -am ne hydr ocPCDEPZ087/062535

The hydrochl oride salt of 3.
ci s-4-(2,5-dinethyl - benzoinidazol-l-yl)

cycl d )
() - gﬁg%gﬁ%ghgf wgslgr%p%rg o h%%g@%b%réﬁ%%algbé% %%’ I'Ei1methyl
benzgimidazsfl- Imgi taprheiexplonting mdngdawaaé:lal vdei H- NMBels consistent
Wltﬁtﬂ&'é &‘ssl‘gﬁ&l shidded @tvig Weﬁ%@%[@ﬁe‘dk e H&NJ; QmV@)QHlES%B 2518,

so |uq¥ﬁ¥anoborohydr|de

was added. The mi xture was stlrred at

roon1tenperature for 3 hours. The m xture was
evaporated and the resi dueExasplextracted wth
met hyl ene chloride and concentrated sodi um bi carbonate

solut r 1

col Vet -G PEILOARM 2 U Nt T A RTZRL b B MR -
t hrough fl ash ayelo nghm}rm@]gﬂhpr@antﬁsmgombf

met hanol in methylene chloride. The pure fraction was
concentrated and t | vgd in nmethyl ene chloride
(2 nm). A solution of r%bez:@%loride in ether (1

m., IN was added. Solvent§ were evaporated and the

peinr ol eum et her .
ve the desired

The solid material was fil
conmpound as hydrochl ori de Sz my). LC-MS showed a
singl e peak, C25H30BrN3 (nfe ul ated 451. 1623,
observed 452.0 (M+H). 1H—NN§*(CDGOD) d8.31 (d, IH,

7.53 (s, IH), 7.44 (d, IH), 7.40 (s, IH, 7.30 (d,

| H) , Tis t&mpdyund ps prép&H8d (mim thld)hydB)cBR)ri(db Balsof disB-[1-(4-amino-

g\'cilo%fgisl)?'g &gﬂéoﬁlﬁ} b;é%o%?(agzg 3 @Jpéﬁia %ncfgpﬁ gyaga—)mdan 2-
Qar eyldgnygq, LM sph)owegﬂémgled)egk Cy7H31CINLO (m/e) caled 462.2186, obsd
(5: Bromr @@@%)wm \Dp), [7339((_'_ 15{>d'7r§¢f<mikr)bﬁm(d 1H),

F’%;Sg i Bl S G BT g A P4 S S TP HO $F e, 210,

1.72 (s, 6H), 1.68 (m, 4H).
Example 15

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

carbonitrile

T L

This compound was prepared from the hydrochloride salt of cis-4-(2,5-dimethyl-
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, C,sH30N4 (m/e)
caled 398.2470, obsd 399.3 (M+H).
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cycl opentyl am ne hydrochl ori de and
(S) - 5- brono-i ndan- 2- car bal dehyde usi ng the sane

WO 2@8063022 ani nati on net hod descri bed i n previ PUFEP2007/062535

exanpl e. 1H NMR i s consi stent ¥\gth t he assigned
structure. LG MS showed a sing e peak, C24H28Br N3
(me) calcd 437.1467, obsd 438 &I\/H-H) Exanple 6

ds- (5- Chl oro-indan-2-yl ) - [El a(“ip d| met hyl - benzoi m dazo
| -1-yl)-cyclohexyl] -am ne; hydrochloride This

Conp i)t Br dpHy eyl methbetbali-metibbersimidszol-1-yl)

preparation ofcyelofedylamino}- methyl 1ndan 5 carbonitrile
(2, 5-di net hyl - benzoi'm dazol - -y -cycl ohexyl -i ndan- 2-y

| -am ne described i npreyi qus exanple. 1HNW is
consistent with the Wbacture LRVS for
C24H28CI N3 (m e) cal cd NL97 obsd _3294. 3

( MtH) Exanpl e 7
ds-(S)-2-(1-{4-[(5-Brono-i @
ohexyl }-5-chl oro-1|ffbenzoi nidaz
Thi s conpound was prepared fm
of cis-2-[I-(4-am nocycl ohexyl) -

5-chl oro-I|ff-benzoi m dazal - 2-yl ] - propan-2-ol an

( S) - Bhiscompotpdians Prepygd ﬁ@m%méroch%rm8§h@%al -gd-amino-

c[&ie@ylﬁ@%eth?z@ﬁ%&&&n@%l( pay )pt%@luilg o'ﬂl e%sfﬁ%g as B9®Ens-isomer
mqjture} ag@ }_%) 9

t hyl ) - am no] - cycl
2-yl) - propan- 2-ol
the hydrochl oride salt

YH}YI 1@53%5%% qb‘))boﬂlljﬂe throgz‘gh (dbe m_q)re(?u;cu%g amination
ﬁﬂthddl'd)escrﬂ)ea @rc(vﬁouslyHT he Srulle n{ivturivhs sear@d(tbrough fladh) golumn
rom %o§r%ph(yqlsmgl_rl)léth);lene ckl(lgi]1de a@d mél’thanol((% 136 10: Q)H)Phe fraction
wsh 2@86 Bet@ilonrton¢ (Highdr Rp-gave £ib-(Dr Dkt [y (1-hyvttexy- P-myd thdedthyl)-5-
}He) 0| mﬁhgﬂl g?é%l@ hegwl %c‘l(&hexylammo} methyl)-indan-5 éarbonitrile The

opan-2-ol Thi s’conpoun

waéwrcéahef r%mMﬁéOﬁfmpe&cmF gricapfogmpiionyef the cyclohexane. LC-MS
§HoSved-al simgf A;f)eam ORBEYM,ON@NY) dalcd 442.2733, obsd 443.3 (M+H). 'H-NMR

R500P) 8 PR el 7 2 YA BT 28R 22907 A0k 1. 7.03 .

1H), 5.30 (m, 1H), 3.23 (m, 2H), 2.71-2.93 (m, 8H), 2.43 (s, 3H), 1.98 (br d, 2H), 1.72 (s,
6H), 1.64 (m, 4H).

Example 17

trans-(S)-2-({4-[2-(1-Hydroxy-1-methyl-ethyl)-5-methyl-benzoimidazol-1-yl]-

cyclohexylamino}-methyl)-indan-5-carbonitrile

Ty

b

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-
yl]-cyclohexylamino}-methyl)-indan-5-carbonitrile. The analysis of the 'H-NMR
confirmed the trans-conformation of the cyclohexane. LC-MS showed a single peak,
CosH34N4O (m/e) calcd 442.2733, obsd 443.2 (M+H).



10

15

20

2-car bal dehyde. 1H-NMR is consistent with the assigned
structure, LC- M5 showed a single peak, C27H3i O F3N3O

W@ pgogpesval cd 505. 2108, obsd 506. 1 ( M+H) . Exanpl BCDEP2007/062535

ds-2-(5-Chloro-1-{4-[(indan-2- 4nethy|) am no] - cycl ohe
xyl }-1ff-benzoi m dazol -2-yl) - propan 2-ol This
conmpound was prepared fro the]hxgrochlorlde salt of
cis-2-[1-(4-am nocycl ohexy

5-chloro-Iff-benzoi m dazo

pro
i ndantsﬁ’-—Gaﬂb[éﬁﬁéhydendwmm%gl])@@ngbﬁﬂélﬂhewli A-metbyl-1H-

assi gned structure,pehbsiVid @ﬁm)ﬁﬂﬁhﬂgﬂﬁ,peak
C26H32CI N3O (m e) cal cd 437 2234, obsd 438.2 (M+H).
Exanpl e 10

ds-2-(5-Chloro-1-{4-[( iondan- 2-yl met hyl ) - am no
] -cycl ohexyl } -1 ffbenzoi ol - 2 yI) propan-2-ol This

compound was prepared from hl
cis-2-[1-(4-am nocycl ohexy
5-chloro-Iff-benzoi m dazol - ropan-2-ol and

5-chl or o-i ndan- 2- car bal dehy 1H NMR i s consi stent

with the assigned structure LC- M5 showed a single

peati’f g)gglgxglpgmiyas pr pare %?A t %héy‘rfgrlocfll?oréle seﬂt ofd 2- 47%4 amino-
d}&}(ﬂﬁX@BQﬁahylnHarbeﬁzqihf@izbyt W Eph)ﬁ)é?n ﬁ-dll(pi&phlyéﬂ abakzahs-isomer
mug[ur S éad fSyfwor (‘!laﬁl A rc%i)]ﬁ dgﬁ)ygge’?he e%s po?ﬁ*rgf%lentwo QBstances

rom ¢ sa
wpbteql b(yZhSordatngltapby g@nzmh{ ld&z ob-fluoro-indan-2-ylmethyl)-amino]-
| Y

lsyc (Llﬂ)eg}?}é‘glrﬁgﬁzl Eﬁ?gﬁgoaﬁin@aﬁoldz yl)- ROk 2|osl ”E%en%qa 37315 of the 'H-NMR
9@11 fimeR dhadsrHeanatan Kftthe @YdOLhexm kbR ehoyves 3119@18(136
gg@igml\@@ ('fh/%s)gl&\él%m%e% dt3l ags 40Vi1228, obsd 408. 2

M+H) . Exanple 12
ds [4-(2,5-D et hyl - benzoi daﬁob -yl')-cycl ohexyl]-(5
-trifluoronethyl-indan-2- ?) am ne

coride salt of

yl']

trans-2-(1-{4-[(5-Fluoro-indan-2-ylmethyl)-amino]-cyclohexyl}-5-methyl-1H-
benzoimidazol-2-yl)-propan-2-ol

Q5

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-
1H-benzoimidazol-2-yl)-propan-2-ol. The analysis of the 'H-NMR confirmed the trans-
conformation of the cyclohexane. LC-MS showed a single peak, C,;H34FN3O (m/e) caled
435.2686, obsd 436.3 (M+H).
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Thi s conmpound was prepared fromthe hydrochl oride salt
of cis-4-(2,5-dinethyl benzoi m dazol -

wo 200869 ohexyl am ne and PCT/EP2007/062535

5-trifluoronethyl -indan-2-carbal dhyde. 1HNVR is
consistent with the assigned structure, LC- M showed a
singl e peak, C2 H 30F3N3 (]t:r)i(a%)l 18%0‘3' 441. 2392, obsd
442.2 (M+H). Exanple 13 ci§-2P

[4-(2,5-D net hyl -benzoi m dazol -1 -yl ) -cycl ohexyl ] -i ndan

- 2- yFisdt Qyld-[4rChéorniis danApybueidy Wessnip e Epealdwxyly-Srmethgl- 1H-
hydrochl ori de salt H@:ﬁlzoimidazol—Z—yll)—propan—2—ol

ci s-4-(2,5-di met hyl benzoi m dazol -
| -yl)-cycl ohexyl am ne d iNnda%- 2- car bal dhyde. H NWR

is consistent with the ostructure, LC M5
showed a singl e peak, IN3Y(m e) cal cd 373. 2518,
ds-(S)-2-({4-[5-Chloro-2-(

obsd 374.2 (M+H). > Exanpl ¢
dro @ et hyl - et hyl ) - be
nzoi m dazol -1 -yl ] - .

cycl ohexyl am no} - et hyl ) -i ndgn- B=earbonitrile This

conmpound was prepared fromtte hydrochloride salt of
cis-2-[I-(4-am nocycl ohexyl) -

5-Sc hgﬁ’i@‘. @oﬂn&)f)mbcgwapgﬂabﬂ@a ﬂlolrrzﬁﬁr(]é'h]&fdﬂfcﬁléﬁﬂe galﬁbf 20 (4-amino-
SRR SaRe e b or NSTRY &) loaioBE 463 (BFBE d gbgrans-isomer
d63uik) @it 5) chldrbt-ihiR -0 Chrbaldehydk. ThO sy pblad dfithe Fvdddbgtances

| 5 | 7. 49. - 1438 . 18 .
ts'a_?ateldﬁby’ czlg(?rg%to(gﬁgnh)( %V% czé.(g%l—lQ(S—ZﬁEﬂqrg—zl.{l%—g—%e%ﬁl] —am1rio] -
8idjohegyl p3-rpethyl2Hy benzoimidagol-Bil); prop@8 2 ¢ahy Thrrgnal ysik affhlee H-NMR

dohfirmed the cis-conformation of the cyclohexane, LC-MS showed a single peak,
benzol m daz

ds-ﬁéﬁ-Z-{M-(Z 5- Di et hy| - azol - - I%-c cl ghe

Sy hrf NeP- et rplrl-4ohd At sbsd4rsbiyit H @-ﬁ%ﬁ%( BipBuAd-33 (d;

V&S, 724(ﬁ(|@,aneﬂ _7&0;@@1}2@7.&13/?&,9521 RI0 de 151y i.osn(lfd, élgl))( 5.32 (m, 1H),
lS-4- - - sy

R sy 2B o1 Kt 520 Bty 2 U 2R R 212 s, 610,

todsmsttEnt with the assigned structure, LC-MS showed a
single peak, C H 30N (nie)

Example 21

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

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

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 'H-NMR confirmed the trans-
conformation of the cyclohexane. LC-MS showed a single peak, C,;H34CIN3O (m/e)
calcd 451.2390, obsd 452.3 (M+H).
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cal cd 398. 2470, obsd 399.3 (M+H). Exanpl e 16
ds-(S)-2-({4-[2-(!-Hydroxy-I-nethyl-ethyl)-5-nmethyl -be

wo2@sasdarol -1 -yl ] - PCT/EP2007/062535

cycl ohexyl am no}-net hyl ) -i nda_n-(ﬁ_- carbonitrile This
conmpound was prepared fromthe hydrochloride salt of
2-[1-(4-am nocycl ohexyl) - Example 2

5-met hyl - ff-benzoi m dazol /R yII’f pr opan- 2-ol (prepared
as ci.s/trans-i somer m xture) and o

('S) - {RorZviik=[Prichpros2-¢ ehpdnony rir methy hetbyh thenpeimidarel- 1H-yl]-
reductive am ngtiofBxyFhiHe ntlRBAY-iRRd- SQEa%leiltlﬁiey The

crude m xture was separated through flash col um
chr omat ogr aphy usi Lene, chl ori de and mnet hanol
(20:1 to 10:1). ThWO}#&@h | ess retention tinme

(hi gher Rf) gave

"5-(S)-2-({4-[2-(!-hydroxy}snet hyl=et hyl,) - 5-

met hyl - benzoi m dazol e- 1 -yl cla am noj - met hy”-in
dan- S-carbonitrile. The an I $ he 1H NWVR

confirmed the cis-conformatign«0f"the cycl ohexane.

LC- M5 showed a single peak, T28H34N4O (me) calcd

442. 2733, obsd 443.3 (MtH). 1H NMR (CD3CD) d 7.82 (d,

| H) , THis 26mpsund ths pr%paﬂt‘éd fi@dm thi)hydrochlbrids salt &f) ¢is-7-[ B84-amino-

éy%lﬂiegglbé P?orogl%; r?oﬂg%(agcg—%—ﬂy pr!i%%g’ ﬁanc{ (R)Z%I)Cl_%nf 11?§an 2-
¢abaldelyyde 1 Ho W MIRnjis coristemxaittp e ais?[gnqdatmetu(r@)LC WIS shpwed a single
%%{k €1 Fﬂ‘?@fggérj]ﬁz(r&/%n tzigx@zﬁﬁ@x%éd_ 463.2 (M+H).

cycl ohexyl am noJ- net hy”-i ndan-S-carbonitrile This

conpound was isol ated as tFemRedhd i somer (later

fraction) in the preparation of cis-(S)-2-({4- [2-(!I
thS}-MM-[slenletd}yl(ieiyﬁydx)y -metigil-RiHyl)Plesnzoinnidazd al-g1-ciclohexyl}-
yl]-cycl ohexyl aniy&g}- Iy(#a)l ingdaanﬁ) ca ak%r? itrile. The

anal ysis of the NVR'Coh ra’s- cSnfor mat i on
of the cycl ohexane. J.C N5 E d a single peak,
C28H34N40O (me) cal cd ‘ y.s%e pobsd 443. 2

(MtH) . Exanpl e 18

ds- 2- (I-{4 [ (5-Fl uoro- |nd yI Nam noj] - cycl ohe
xyl }-5-nmethyl -1 ffbenzoim o -

To a solution of cis-(S)-2-({4-[5-chloro-2-(1-hydroxy-1-methyl-ethyl)-
benzoimidazol-1-yl]-cyclohexylamino}-methyl)-indan-5-carbonitrile (25 mg, 0.054
mmol) in methylene chloride (5 mL) was added triethylamine (11 mg, 0.108 mmol),
acetyl chloride (5 mg, 0.063 mmol) and trace amount of 4-dimethylaminopyridine. The
mixture was stirred at room temperature for 65 hours. The reaction mixture was diluted
with dichloromethane 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, C,9H33CIN4O;, (m/e) caled 504.2292, obsd 505.3. '"H-NMR
(CDs0OD) ¢ 7.67 (br, 1H) 7.59 (s, 2H), 7.50 (d, 1H), 7.40 (d, 1H), 7.23 (d, 1H), 5.57 (m,
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15

2-yl)-propan-2-ol This conpound was prepared fromthe
hydrochl oride salt of 2-[l|-(4-am nocycl ohexyl)-

W®2008068021 | f f - benzoi m dazol - 2-yl ] - propan- 2- ol ¥Qr/EPRONTeH2535

as cis/trans-isonmer mxture) apd
5-fl uoro-indan- 2-car bal dehyde. "'The | ess pol ar of the

i.sol
119 S aisies o SOLEUE, By QTR AT BPOM, O 40,22 o,
EElB 1 20Heboy b)2HD, 188 kil 41H3,fl- BenAdiDnil @826 BH2- yI ) - pr opan- 2-
ol . The analysis of the 1H NVR confirnmed the

cis-conformation of the cygiphqxape. LC M5 showed a
singl e peak, C27H34FN30O (nfe) cal cd 435. 2686, obsd

436..3 . le 19 .

¢ and SO P Ta bR sl e ey il Seleres -
hexyl } - 5- ni et hyl - | benbein#ddizel-datepropayi2)elpr opan- 2- ol

Thi s conmpound was isol ated as the second and nore

pol ar product in thé~pregarati gn of
ci5-2-(|-{4-[(5-f|uo Hret hyl ) - am no] - cycl oh
exyl }-5-nethyl | ff- benzérmNazal - 2-yl) - propan- 2-ol .
The anal ysis of the 1H NWR firmeesth
transconformation of the c hexa
si ngl e peak, C H34FN3O (m e)y<cal :
436. 3 (M+H) . Exanpl e 20 N
ds-2- (I - {4-[ (5- Chl oro-i ndan- 21yl et hyl ) - ami no] - cycl ohe

xyl }-5-met hyl -1 ffbenzoi m dazol - 2-yl)-propan-2-ol This
conpohistowg®upd epargdpdred moinhehdidirociibodé etdt saibit-26fl-(4-amino-

2- 1 1- Myle! h I :
%Y.C#ef&e%é?-3-”%?@%é%%%.ﬂ?ﬁ’b’éai%%@-z%-gijpf%lea&-%fr?l A1 (Rp7dpgmagndan->
erbdilelyde afE NMR megongisteniveh thnabsigned structure, LC-MS showed a single
PekNLOrQIrCHRRy Gnrathal Senyso. obths b e3s apl ar of the

wo substances 1 solated by chromat ography ‘gave
cis-2-(1-{4-[(5-chloro-indan-2-yl et hyl)-am noj -
cycl ohexyl }-5-net hyl - | f f - bEX¥RIE2dazol - 2- yI ) - pr opan- 2-
ol . The analysis of the 1H NVR confirned the
ci s- conflongs-Chivrofintie 2 g¥atibhbaamniao | -tycldMexglhavwaethgl- 1 H-
si ngl e peak,

% MS showed a
. 2686, obsd

benzoimidazole-5-carbonitrile
N\\ N
\E:[ \>_
N
N

H

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, Cy5H,7CINy (m/e) calcd 418.1924, obsd 419.2 (M+H).
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C27H34CI N3O (m e) cal cd 451. 2390, obsd 452.3 (M+H).
1H NWVR (CD30D) d 7.83 (d, IH), 7.40 (s, IH, 7.20 (s,

WO Bog/ogs02i7 (d, IH), 7.10 (d, IH), 7.03 (d, |HPCBEB®07/062535

(m IH, 3.16 (m 2H), 296(b8 IH), 2.73-2.85 (m

7H), 2.43 (s, 3H), 2.00 (m 2H), 1.72 (s, 6H), 1.68

(m 4H). Exanple 2 1

rans- 2- (I-{4 [ (5-Chl oro- in%’éaﬁnlﬂ 2?methyl) am no] -cycl o
hexy I% -niethyl-I - benzoi m dazol -2-yl) Cgﬁnpan 2- oI
Thiris-( bﬁ-ﬁ&:fﬁdﬂmm ggudthyldernzeimidecold cdhey o]-methyl}-

pol ar substance in the ﬁgﬁﬁb}[&ﬂ,&ﬁtrgg
ci5-2-(1-{4-[(5-chl oro i ndan- 2-yl met hyl ) - am no] cycl oh

exyl }-5-nmethyl | ff- i mydazol - 2-yl ) - propan- 2-ol .
The anal ysis of the 1 vonfirnmed the
transconformation of t cl ohexane. L& M5 showed a

singl e peak, C H34d N3O (mie). cal 51. 2390, obsd
452. 3 (M+H) . Exanpl e 22

ds- (R)-2-({4-[5-Chl oro-2-( yd
nzoi m dazol -1 -yl]-
cycl ohexyl am no} - met hyl ) -i ndéin 5-carbonitrile This
compound was prepared fromthe hydrochloride salt of

ds- 27his corhpaih M6y ﬂe?!ﬁ@d}’ﬂo}n the hydrochlonde salt of cis-4-(5-fluoro-2-

%ﬁ%ﬁo' %E];@halqaﬁ@gﬁ ?llé T‘/gaﬁ a&&ﬁ@ M(Sﬁ %_a FQMEQYF g‘ld%n— -carbonitrile

dpnsg’hsﬂhe Rimewdductiveeanaisstignedtisidrdesdribed prdviodsy. EEavi8dha@wved a
ig@@ € %%%’f{y@%'ﬁ%)qa;%(%(ﬁz% b8k 46548420881 NMRYcps0D)
d82 (@)LPDTT pals $H¢;lﬂ Y (b 2HYI 7-39dk bikys-7- 220t B, -660H | D Dpé 37 (m,

9'3“25%%@'@' z%lbﬁs}’ﬁﬂ{?f}eé% b0 (m, 7H), 261 (s, 3H), 1.99 (br.d, 2H), 1.74
5 -cyano-i ndan- 2-yl hyl) - acet ami de To sol ution
@p H), 1.65 (br d, 2H).
cis-(S)-2-({4-[5-chloro-2-(Il-hydroxy-I-nmethyl-ethyl)-
benzoi m dazol -1 -yl | - cycl ohExanhgleenoj - met hy”-i ndan- S-ca
rbonitrile (25 ng, 0.054 mmol) in nmethylene chloride

(5 nmL) was added tri %BﬁlRaI«‘ﬂtheBlgghjng%Sao 108 mmol ),

-1 -met hyl - et hyl ) - be

Competition binding assay was conducted in MultiScreen 0.65 uM 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 uL 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 antagonists in binding buffer for 15 min at room
temperature. The competition reaction was started by adding final concentration (0.2
nM) [PheB,[IZSI]Tyrlg] -MCH (PerkinElmer). The final volume of the reaction was 90 puL
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 uL), 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



acetyl chloride (5 ng, 0.063 nmmmol) and trace anount of
4-di met hyl am nopyri di ne. The m xture was stirred at

W0 owseweper at ure for 65 hours. The reacti on nPRI/EP®07/062535
was diluted wth dichloronethage and the sol ution was
washed with saturated aqueous Sodi um bi carbonate

131%!15‘%519 gotfegéj %‘%‘E‘a&}}{ F{V?J}&p%e-gye% 2 ﬁ%so, cgﬁ(genﬁg‘gl?r\l/\?jlscompound

urnesut evapor
aindeich theduedidg pf wdinkeledrieH écsw}éless lgbﬁqﬂed brd0%eThe
ﬁ&’ﬂeH&éﬂs GREP PO WIRRANN. tBlelit i Ng Wi th di chl or onet hane
thyl acetate in %he presence of 4% nethanol to
gi ve
ds- (S) - N-{4-[ 5-chl or o- 2- (1 - Aplledxy- 1 - net hyl - ethyl) -

n-2 \/I m

~cyclohexyl}- N-(5-cyano-indal
et hyl ) -Bxagipari de (15 np). L@Mﬁv&hﬁh{\MCIaR%imﬂh asPHs k

C29H33C 42 (i e) cal "‘19?%3)@%2,5?% 4@%’@ UM

7 AN (A 21

(CD3OD) d 7.67 (br, 12‘
40 (G IH), +—23 (d, |||), 557 \|||=||), 048 (bi’
2H) . 3.151(m 2H). |2.97 (m 1H, 2.84 Gn 28, 2.59
(br, 2H), 2.32 (br, IH, 2.11 (br s, 2H, 1.93 (m

4H), 1.72,(s, 6H), |1.28 (s, 3H). Exanple 24
cis-(R)-2-(1-{4-[(5-Brono-indan-2-ylniethyl)-aniino]-c

ytfuhexyfgfﬁ-chior -t
benzoi m dazol - 2-yl)|- propan-2-ol This c&”rpound was

prpparpd fromthe Irydrnrhl oride salt of

ci s-2-[I|-44-am nocycl ohexyl) - B
5-chl oro-1ff-benzoijm dazol - 2-yl ] - propan-2-ol and

(R) - 5-bropo-i ndan- 2- carbal dehyde. 1H 'S

consi stent with the assigned structure,” LCM showed a
si-aghe—peak, —C26HIHBra-N3O(nfe)—~ealed 515-1339,—o6bsd
516.2 (M+#). Exanplie 25 ci s- B

| -{4-](5-Chl oro-i ndan-2-yl net hyl )-am no] -cycl ohexyl }-2

-met hyl - L Hbenzoi mjdazol e- 5-carbonitrig e This
conpound was prepared fromthe hydrochloride salt of

Cis= 1= (4=amnocydl Unexyl )=
2- et hyl -$f f - benzoi|ni dazol e-5-carboni t 5 | e and
5-chl oro-indan-2- garbaldehyde. 1H NVMR i s consistent

wi th the assigned structure, LC-MS showed a single

10 B
11 B
12 C
13 C
14 A
15 B
16 A
17 C

18 B




peak, C25H27CI N4 (mle) cal cd 418. 1924,

(M+H) . Exanpl e 26

wW@l200883502t {[ 4- (5-Fl u

cl ohexyl am no] - et h
conpound was prepar

obsd 419.2

or o- 2- met hyl - benzoi m dazol PCEEPI00OTY62535
yl}- indan:g%parbonitrile Thi s
ed fron1the ydrochl oride salt of

nnnnn WA

ets—4—(5-fHuvoro-2-

- cycl ofierwpipdani ne ar
-2-fornyl -indan-5-¢
reductive am nati or
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IICL Ilyl = UCIILUI Oazor— L= I

d (S) Activity in MCHR binding assays

a;&oggg éﬂ A @490, Lher gRie- =IC <M

showed a Si I’]gl € ped
obsd 403.12 (M+H). 1

scribed previously:
MR (CD3CD) d 7.8% (q, IH), 7.
7qqm LH) 7 22 (d_IH

56

(s IH) 748 (d_ |
6.99 (t, JdoH), 4.37
IH), 2.65-2.90 (m

IH), 3.25 (m 2k), 2.96 (br s,
2.61 (s, 3H), 1.99 (br d, 2H),

1.74 (m 2H), 1.65
Bi ndi ng say Conpe

- Nyl +i Cr\raan a) RE
cCcH—o-

, 2H). Exanple 27 MCHR Filter
n binding assay’ was conducted
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v

d
0
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ipore). The Multi &reen pl ates
i ncubation with 0.5%

pol yvi nl ypyrrol i done sol ution containi 1% BSA and
0. 1% tween-20 for 12 hours at 4C and washed five tines
wth—ce-cotd 10 nivTrisbuffer;—pH75,—foltowed by

i ncubati &4 with 200
> 5 mM Cad 2. 0.05

nL of binding buffé (50 nM HEPES,
m\V BSA, 1nM phenant hroline, 0.03 niV

[=

-~

Triton X-9500) for
wer e dr ai ned beforé€g

mn at roon1tenperq¢ure and pl at es
t he binding reactions. The bindi ng

assay was, perfor ned
menbr ane526f rom CHO

rnﬁnnhlnnnf

by preincubating 2.8 nmg of
KI cells stably expﬁés5|ng t he
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of unl abel ed MCH or
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CHR)
VIO I\
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Table 2
Example MCHR ICs5y (nM) Ki (nM)
7 24 19
14 2.2 1.8
20 26 21
23 193 154
26 3.0 2.0
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per well. After 60 mn incubation tinme at room
tenperature the reaction was stopped by rapid

W pdosoetozon over 96-wel | filter plates. Fol | ow@YEP2007/062535
termnation of the binding regg#jons, the filters were
washed with ice-cold binding buffer (4 x200 nL), and
were air dried for 30 mn. L.ntillation cocktail (60
n.) was added to each well gﬁ%ﬂgadioactivity bound to
the plates was determ ned using a Mcro-beta plate
readgrA compounseyfpbe gingml fasmula (%Pfei nhi bi ti on potency of
ant agoni st was expressed as | C50, the concentration of
compound at which the birxdingl of radio | abeled MCH to
MCHRI was inhibite tency is listed in
the foll owing tabl e ; The Tonpounds were
assayed for their inhibrtionactivity against the
bi nding of MCH to MCHR. The r Pﬁ for five conpounds
selected fromthe exanples i 2%1 above are shown
in the table 2 bel ow Table 1R A conpound of
the general formula (1): wherein RNTs3sel ected from
the group consi sting of hydrogen, { r al kyl,
cycl oal kyl, hal o and cyano; RZ™ (E&ldct ed fromthe
group consi sting of hydragger gwer al kyl, cycl oal kyl
al koxy and hydroxyal kyl ; /R >Sel ected fromthe group
consi sting of hydrogen, o al kyl, cycl oal kyl, | ower
al kyl carbonyl , aryl anBR;fheteroaryl; R4 |is selected
fromthe group consisting of hydrogen, Hwer al kyl ,
cycl oal kyl, hal o, |ower haloal kyl and cyano; mis 1 or
whefid n is 0 or 1, and pharnmaceutically acceptable
salts thereof.

R;  is selected 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;

Rs  is selected from the group consisting of hydrogen, lower alkyl, cycloalkyl, lower

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,

and pharmaceutically acceptable salts thereof.

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

R, isselected from the group consisting of hydrogen, lower alkyl, alkoxy and
hydroxyalkyl;
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2. The conpound of formula (1) according to claim1,
wherein R is selected fromthe group consisting of

woisasoewn, | ower al kyl, hal o and cyano; R2 is BEI/BR108T062535

fromthe group consisting of hydrogen, |ower alKkyl,
al koxy and hydroxyal kyl ; R3 is sSelected fromthe group

onsj_sti f r n,. . [, |

R eyt B A o RLordl Hosen Pl g lgcorbonyl
consamtarly of hydrogen, |ower alkyl, halo, |ower

hal oal kyl and cyano; mis 1 or 2; and nis O or 1, and

Rhar gragutd fohl te Rﬁ?%ﬁgktﬁlgs(ﬁ!htyar(;ggﬁr@@ér- alldsl, hhiE lower haloalkyl
compound of forrmula (I) according to clains 1 or 2,

wher 81M“R'%i s | ower al kyl, halo or cyano; and R3 is
hydrogen or | ower alkyl. 4. The conpound of formnula

) Bdoordgamy to clainms 1 or 2, wherein R2 is | ower

al kyl, al koxy or hydroxyal kyl; and R4 is halo or
gyanQy f-1. The conpound of formula (1) according to any

one of clains 1to 4, wherein R is lower alkyl, halo

or cyano. 6. The conpound of formula (I) according to
anplypmagtuticplly apseptalde siltsgpseadin R is hal o or cyano.

7. The conpound of formula (lI) according to any one of
claims 1to 5, wherein R is nmethyl or chloro. 8. The
conpaurd npoandwl forfilula @Le@belingtot daifRY @newhéretl ai s

1lto 7, wherein R2 is |lower alkyl, al koxy or

Ry dr sxgradrialiyl, halo or cyano; and

Rs;  is hydrogen or lower alkyl.

4. The compound of formula (I) according to claims 1 or 2, wherein
R,  islower alkyl, alkoxy or hydroxyalkyl; and

R4  is halo or cyano.

5. The compound of formula (I) according to any one of claims 1 to 4, wherein R,

is lower 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 lower alkyl, alkoxy or hydroxyalkyl.

9. The compound of formula (I) according to any one of claims 1 to 8, wherein R,

is lower alkyl or hydroxyalkyl.



10

15

20

25

9. The conmpound of formula (lI) according to any one of
clains 1to 8, wherein R2 is | ower al kyl or

wogasosdpal kyl . 10. The conmpound of formula (1) BCTBPWOTIEN2535

to any one of clainms 1 to 9, wperein R2 is nmethyl or
2- hydroxypropyl. 11. The conpotnd of fornula (1)

ainer S 1Rsb By BBl Al e 658 o bl g oppherin
fsomethylar 2Hyydsexoraivhg to any one of clains 1 to 11,

wherein R is hydrogen. 13. The conpound of formula (1)
according to any one of clains 1 to 3 or 5to 12,

wher ei. mhRdonoid bP@eMulaN @ Rcoldayeio ddglbaabRaihinRI1, 2 or 4 to 10,
gﬁano. 14PW£06 conmpound of forrmula (1) according to
I

§reghis 1§ M8 %Yo 3 or 5 to 13, wherein R4 is

hydr ogen, brono, chloro, fluoro, trifluoronethyl or

cyano. 15. The conpound of forrmula (I) according to

any bhdhefcomipaimd ofiformul (brackondingli®,anyhee ef daiR4s lite 11, wherein
r oro, fluoro, trifluoronmethyl or cyano. 16.

gﬁg dﬁ%%%nd of formula (1) according to any one of

claims 1 to 15, wherein mis 2. 17. The conpound of

formula, (1) according t ny one of clainms_1 to 16,
wher BT cpapeind gt fovmuladEiseiknede aPsehe P%C]'fclms [to3or5to 12,
at ek nig hidrogé ihatollowsh BilehlRylsdictarwonmpound i s

sel ected fromthe group consisting of

ci 5-(S)-2-(l-{4-[(5-brono-indan-2-yl nethyl)-am no]-cyc

l_ OIrqgiF% :f][%h'ﬁ ?8@%'081[1@ 6% FO];B%BZ(?)' E[chl%l%%l to a%i&l)hé of claims 1 to 3 or 5to 13,
sheem R&is bldrogen brgmoy qhiaraafiiczoyirifspramther sggnoey ¢l oh

exyl }-1ff-benzoi m dazol -2-yl)- propan-2-ol

ci 5- (5-chl oro-indan-2-yl methyl)-[4-(2, 5-di net hyl - benzo

i m dez dihelcowipbusd 6 @XMl (I)raccording to any one of claims 1 to 3 or 5 to 13,

wherein Ry is bromo, chloro, fluoro, trifluoromethyl or cyano.

16. The compound of formula (I) according to any one of claims 1 to 15, wherein

mis 2.

17. The compound of formula (I) according to any one of claims 1 to 16, wherein n

s 1.

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

carbonitrile,
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amne, cis-(S)-2-({4-[5-chloro-2-(1 -hydroxy-
1- et hyl -et hyl) -benzoi m dazol - 1-yl]-

W@ y®BOs®Y| anm no} - met hyl ) - i ndan- 5- car boni tri | ePCT/EP2007/062535

ci5-(9)-2-{ A
[4- (2, 5-di et hyl - benzoi m dazol 4 yl)-cycl ohexyl am no] -

;ﬁ%ﬂ e FPLR M b e PRz a A -
Qﬂm@ynﬂoh@hWDam&mbifmbphyﬂbindan S—carbonltrlle
6i-2- (Zi {(4| (é %hfo%:’ 1Iﬁﬁlnof glrﬁéiﬁiﬂﬁ akiind] r@&l‘&hk)gr}afﬂn{@ﬂl vICye! oh

exyl } dazol - 2- opan- 2- ol
Eﬁffszo(l@flaff@l{24¥1wr<zﬂ%mo?re Lo (I -hydroxy- 1-net hyl - et hyl )
cibESIZNI A1 [BachDbro- 2L f Nht)droﬁ)y erﬁ@tﬁﬂy&t}lyl) -benzoimidazol-1-yl]-cyclohexyl}-

5- cyano; i ngda h acet am de,
g*és ﬁ§ in%%ﬁ FE“%R? F&ﬂﬁxf? -hydroxy- 1-nethyl -ethyl)
ezk}éﬂk—@(m ﬁ.’ﬁzhibro RHH sHyHroxy-1-methyl-ethyl)-benzoimidazol-1H-yl]-
gdhgggi T AQhyITBADN 3 <l REARAR; carbonitrile,
fl&(fé)SZﬂ |4a6r Buarorietisghyl berradmidadels byD tcvgibhersipetionl siethybi-indan-

gngogﬁhnyl}-lndan- 5-carbonitrile, and
ble salts thereof. 19. A

rmaceutic
@wg hgpearytically 366??5%@? faﬁ% thetepri si ng a
therapeutically effective anount of a conpound of
formula (1) according to claim1 or a pharmaceutically
accefl. dbplarsatdutichlepepbsitian dompp‘lsiag lanh:fﬂfalﬂ)dudtiadtllyyeffective amount of

998&?8&?& &ﬁgﬁﬁﬂa?@ acgo%uffg‘ % 189 Jr htafrﬁ?c‘ ?afug%t?%@{ea%le salt

conp |S|ng a erapeutlca

thepphtandfa I&laémm@u@lmﬁcemb&ﬁﬂaanqu) or a
pharmaceutically acceptable salt thereof according to
claiml to a patient in need thereof 21. A conpound of

fornegd.a Iélleﬂqoamoa%aiuﬁ? ob&si Yoy adehiaist®ink attﬁerllﬁelftféﬁlly
@ie .as _therapeuti cal

SeHiamog & arpmpgupy of %&%%Wﬁ%s% SRR Sl ggpaghigsal

thetef 4& of ding tsdaifiot to a patient in need thereof

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

therapeutically active substance.

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

treating obesity, hyperphagia, anxiety or depression.

23. 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.

24. 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)



treati ng obesity, hyperphagia, anxiety or depression.
23. Use of a conpound of fornula (1) according to any
wW@r®sn6soel ains 1 to 18 for the preparati on of PCI/EP2007/062535
medi canments for the treatnent_gg_obesity, hyper phagi a,
anxi ety or depression. 24. A process for the
manuf acture of a compound of fornul (I') according to
claim 1, which process aducti ve ami nati on
of a conpound of fornu n R4 is as defined
inclaiml, with an am>xXe#% e fogmula (I'11) wherein
Rl, R2 and mare as defined in cIa|n1 by usi ng
NaCNBH3 or NaBH(QAc)3 to obtain a coﬁf und of formula
(1), wherein nis 1, and, if desired, convertln
r esuvberE Roprpodaiaedin ¢lammvtly a1 ampeef she formula%HD
phar maceutically acceptable salt thereof. 25. A
process for the manufa e -Df a conpound of formnula
(1) according to clai [ ocess conprises ring
cyclization of a céﬁp' ormfla (1V) wherein RI,
R3, R4, mand n are as defingd in claiml, with a
carboxylic acid of the formul &ﬁA)RZCOOH (V)wherein
R2 is as defined in claiml1, /to\obtain a conpound of
formula (1) wherein n is O, ~f desired,
converting the resulting conpound UHzthgyla (I) into
a pharmaceutically acceptable salt the 26. The
novel conpounds, processes and nethods as well as the
use vhersinchi, Romprburrds asddbsed it laint |, bygistgsesG BB or

ReBaOAPE QbBtain a compound of formula (1), wherein n is 1,

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

acceptable salt thereof.

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

1, which process comprises ring cyclization of a compound of formula (IV)

R (IV)

wherein Ry, R3, Ry, 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 (I) wherein n
is 0, and, if desired, converting the resulting compound of formula (I) into a

pharmaceutically acceptable salt thereof.

26. The novel compounds, processes and methods as well as the use of such

5 compounds substantially as described herein before.

X%



