WO 2006/106054 PCT/EP2006/061060 PYRIDINE-3-CARBOXAMIDE
DERIVATIVES AS CB1 INVERSE AGONISTS The present invention is

WO 2BMeHIiEd with novel 3-pyridinecarboxamide derivatives, thelfe T/EP2006/061060
manufacture, pharmaceutical compositions containing them and their use
as medicaments. The active compounds of the present invention are
useful in treating obesity and other disorders. In particular, the present
invention relates to compounds of the general formula R7 R 8 R5 N~R R4
Rz X N 13 R wherein R1 is selected from the group consisting of
Cycloaiiyl irCch iSsu RN H PERIDAINNE VSRYBT QW PROWRGONISTS
alkoxy, lower hydroxyalkyl, lower hydroxyhalogenalkyl.,
-CH2-CR9R10-cycloalkyl, and -CR"R12-COOR13; R9 is hydrogen or
lower alkyl; R10 is hydrogen, hydroxy or lower alkoxy; R'l and R12

indepgagentifiprepashistacaictvdiRIRRARINEIAKM b RIS IO WS vatives,

alkyl; R2 is hydrogen: X 1s,O or NR14. R 14 is hydrogen or lower alkyl;
e A Do o AT e o
MestBtIgSofl REVEHHACAMPPEIBAHES hOWErseEIBARGaIES IV in treating
obdkhxyalkyiHedelver datogenalkyl,

In particular, the present invention relates to compounds of the general formula

wherein

R'  issclected from the group consisting of
cycloalkyl which is unsubstituted or substituted by hydroxy or lower alkoxy,
fower hydroxyalkyl, lower hydroxyhalogenalkyl,
-CH,-CR°R'-cycloalkyl, and
-CR"R™*-COOR",

R’ is hydrogen or lower alkyl;

R' is hydrogen, hydroxy or lower alkoxy;

R'' and R' independently from each other are hydrogen or lower alkyl;
R" is lower alkyl;

R® s hydrogen;
X  isOor NR™

R is hydrogen or lower alkyl:
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lower carbamoylalkyl, lower phenylalkyl, lower heterocyclylalkyl, lower
heteroarylalkyl wherein the heteroaryl group is unsubstituted or mono- or

WO BPen Ei98tituted by lower alkyl., and phenyl which is unsubstRGRERIP06/061066

mono- or di-substituted by halogen; or Rjpand R'4 together with the
nitrogen atom they are attached to form a 5-, 6- or 7- membered
RetersoyblitedrigyR4hanmRe independerdilymoraliedch other are hydrogen
or halggenndp Rs and R’ independently from each other are selected from
the group con iS 3’98! ]hydrogen, halogen, lower halogenalkyl, lower
halogé)nael&(&:yoan élya%b; R6 is selected from the group consisisting of
hydrdgaist Rilegetkbwer halogenalkyl, lower halogenalkoxy and cyano;
and pbarmagrigigaliypcceptable salts thereof. 20 Compounds of formula |

of the1 &%??ﬂlbi gﬁlfrjc%l éi:}re modulators of the CBI receptor. Two different

subtypes of canna receptors (CBI and CB2) have been isolated and
both ‘l‘@ﬁ@%ﬂ@l%}ﬁein coupled receptor superfamily. Alternative spliced
formdeicCliBlictBlAldatk @BI5 have also been described, but are

expregsesl paly @i V\?M@iﬁhﬁgﬁe@é%ﬂ?g_ B8P Sted or mono- or

Carrillgn, % Kaghad, B. Calandra, M. Rinaldi-Carmona, G. Le Fur, D.
Caput®" éﬂ‘n‘ﬁ?&‘,%y. et dfetn®@%0 (8) (1995) 3726-31: E. Ryberg, H. K
Vu, Rheedsohicl iGropléwiskics oHjorthg-ToSEbvirngiSitSjdgrealoRenl.
Greasley, FEBS Lett. 579 (2005) 259-264). The CB1 receptor is mainly
docatecli® the fraier avithtth a esspen extentivysenesahgeriphefalRgans. or 7-

Wher%ﬁ@&é@%&%@gfﬁé 1%%redominately distributed 30 in the periphery

primarily localized in spleen and cells of the immune system (S. Munro,

LT as, M, Abu-Shaar, Nature 365 (1993) 61-61). Therefore in order
VLI sie R S o BB RIS LA R
2006/106054 PCT/EP2006/061060 -3 A9-tetrahydrocannabinol (A9-THC)

RS #8¢ Brincip&rfRrenisatinioes sissuntbenaseclagizthiampoe aigmngsting of
Mechoulargsnl. balng@hémicSbalo 86 {19649 164b)) cannihisy aativaano;
(marijuanan), and has medicinal uses (R. Mechoulam (Ed.) in

RCanRabiagidsiasn e aR/LTICAGRMEN o 1986 dPRecrAIERE RFe&Nalogenalkyl,

A9-T%%é' 1a.090: lective CBI/2 receptor 5 agonist and Is available in the
USA as d?ong% rgﬁ%r%nx ri?“lno (? ‘{Poor’the alleviation of

and pharmaceutically acceptable salts thereof.

Compounds of formula I of the present invention are modulators of the CBy

receptor.

Two different subtypes of cannabinoid receptors (CB; and CB;) have been isolated
and both belong to G protein coupled receptor superfamily. Alternative spliced forms of
CB41, CBia and CByg have also been described, but are expressed only at low levels in the
tissues tested. (D.Shire, C. Carrillon, M. Kaghad, B, Calandra, M. Rinaldi-Carmona, G.
Le Fur, D. Caput, P. Ferrara, 1. Biol. Chem. 270 (8) (1995) 3726-31; E. Ryberg, H. K. Vu,
N. Larsson, T. Groblewski, S. Hjorth, T. Elebring, S. Sjogren, P. J. Greasley, FEBS Lett.
579 (2005) 259-264). The CB, receptor is mainly located in the brain and to a lesser
extent in several peripheral organs, whereas the CB; receptor is predominately distributed
n the periphery primarily localized in spleen and cells of the immune system (S. Munro,
K. Thomas, M. Abu-Shaar, Nature 365 (1993) 61-61). Therefore in order to avoid stde
effects a CB;-selective compound is desirable.
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cancer chemotherapy-induced emesis (CIE) and the reversal of body
weight loss experienced by AIDS patients through appetite stimulation. In

WOReOeaabolinone (LY- 109514, Cesamet(r)), a synthetic anedgie2ed6/061060

A9-THC, is used for CIE (R. G. Pertwee,3Pharmaceut. Sci. 3 (11) (1997)
539-545, E. M. Williamson, F. J. Evans, Drugs 60 (6) to (2000)

1303413ddinpmangdanmidedpratidenylethapaleayde) s‘ﬁ@ﬁ)&é’%@&'%ﬁl%ﬁﬂg in the

no. ist) for CB} (R.G,Pertwge I
R Bt S RS A BB o
*@f@qé%ﬁu@d@hﬁﬁﬂ brscomsdising u i dfisshan etk in RCannabinoids as
hbeghramian e &6TenBE6258. (1202 ROAB-Q)) AlamtiiiidenandsdBetive CBi/s receptor

a%(ﬁ{@@m%@%@mrﬂ &%@%A%O&%%&ﬂ&ﬂ@&&{ﬁ%ﬂ@a}%? %r;ﬁ?cf?igg;g%

atl eI en ate Ccy clase and voltage -sensitive Ca2+ ¢ anne

BRI R PN IR HCS G CHAITG (3 TSV RIARY 19 MBfigh loss
eBisogno;d bD&IPStpatietils i Trewmgls dpp e st stidatden2 In(ER) ((ON8) 5248y, (Y-

mgﬁﬁxca&a%&@) newoliens %Hl%fg[%' %%af @pﬂiocﬁg ge%wmr@g@]@?;g@ﬁ%

e relea e

s'(l#%%éﬂl@@gggq tDlgnan mlﬁ %gﬂ \Aisies %es[ro Héa gégs %h (6)
?é%?n’ggfﬁréﬁ CBI receptor-mediated mechanism. CBI selective
antagonists block the increase in feeding associated with administration

of ansmutaimidd( CuMcMitl iaylesh T Gaikidd) ams R@ﬁiﬁﬂmm@m&@y@% ligand
(a (LPR: - BLE PeonELlat Byl BIRY. & ? %535 GIPREANDKvane.

ckie, W..25 A Proc., Nat Acad s A 90 (16) (1993)
R b TS b,

WW@%%B’HG&[EE;%@ RoMieeh RIRuairiased 256 653%)111846¢) 68n@)damide and

%ﬁﬂﬁﬁ)ddﬂ%@kﬂc?bl K@Dﬂ@)'&l@(ﬁl@ﬂ@lﬁl% d@@@ﬂfﬁﬁﬂﬁé@ﬁl‘ﬁ/@ VeRARel negatively

D R e e A R S R mtR g @gy rectifying
alance %ﬁem orar foo restfiction “CRY fetepts

B PoR deegs ihavicin Fimﬁi&q%%» ﬁn&ﬁ}%ﬁ@@c@ha FencEn
NantagokistcSR 142716A8s 30t ed) fooddhiakie:drvyiltetpe-binnokkreekautn d/or

o[RIGR. FHINGUROIS- dRlGElived PO ORAING: RAPROCAIRAINID PlNalRY)
othala rebellar, levels of endocannabinoids in'obese

(11‘6? qé’ﬂdt? h1 g{‘eéﬁ 2uc§<@p rats. Acute leptin treatment of normal

rats and ob/ob mice Jeduces anandamide and 2 35 arachidonoyl glycerol

in thé&Mpbmidanid - ThEsalin distrasetieed thrcaslideBnirsbiioids ediated
rrtbehlaymﬁthélﬂmusdnﬂayamﬂgtﬁﬁytablt)@iehg Bx]cfeggmorseﬁgﬂgau@\t}@&%tff@o&h
au??giiﬁiép@%ﬁz%%gﬁé%g ‘}EP]\%TB ﬁgllggoﬁ; Gi%é%%g}{ §Q§ hophdafmacology 143
T riley, J. Axelrod, J. T. Simpson, K. Mackie, W.
A. Devane, Proc. Natl. Acad. Sci. U. S. A. 90 (16) (1993) 7656-60) and cause appetite
suppression and weight loss (G. Colombo, R. Agabio, G. Diaz, C. Lobina, R. Reali, G. L.

Gessa, Life Sci. 63 (8) (1998) L113-PL117).

Leptin is the primary signal through which the hypothalamus senses nutritional
state and modulates food intake and energy balance. Following temporary food
restriction, CB1 receptor knockout mice eat less than their wild-type littermates, and the
CB1 antagonist SR141716A reduces food intake in wild-type but not knockout mice.
Furthermore, defective leptin signaling is associated with elevated hypothalamic, but not
cerebellar, levels of endocannabinoids in obese db/db and ob/ob mice and Zucker rats.
Acute leptin treatment of normal rats and ob/ob mice reduces anandamide and 2-
arachidonoyl glycerol in the hypothalamus. These findings indicate that
endocannabinoids in the hypothalamus may tonically activate CB1 receptors to maintain
food intake and form part of the neural circuitry regulated by leptin (V. Di Marzo, S. K.
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Goparaju, L. Wang, J. Liu, S. Bitkai, Z. Jarai, F. Fezza, G. |. Miura, R. D.
Palmiter, T. Sugiura, G. Kunos, Nature 410 (6830) 822-825). At least two

WEBPgsbiive antagonist / inverse agonists (SR-141716 and SICUI/BRINEHE1060

currently undergoing clinical trials for the greatment of obesity and/or
smoking 5 cessation. In a double blind placebo-controlled study, at the
Gogesipf, 10 WindR20. g . RiBitk8R/1 &3l F SignificenilyVéctc & DoBytmiter, T.
Yright when,cemRakas-@1plagehy (oo Bagh, M. Rinaldi-Carmona, M.

Arnone, H. Heshmati., G. Le Fur, "cannabinoid antagonists: From
reseagch tential new dr * Abstracts of Pg : A
o e AN g ARUACR S RS ARG Sy a1
SR vadauinssdiy vdigrsardhedrenansntereresitnandipronding
medabolidpachmbtetsifpladmebbibhy triglyd eridbs ande ihswtin SehadivitP) mg daily,
kseMeR ShAREH SHAESLIQIRIEERIGEUIRG 86 B'SaNYN . Barth, M.
' rg%). Additi argFPSR-%&ﬁ }E]as shown efficacy in a phase Ill trial
%?I]‘gr‘}l'}o R Qs darioH BT RATUSITE)- Subktlitied A aRAggprnists: From
PeSHViC tagdi s paben Gahmabitioigh foteptocts arcPBedis ERSBHAR SIS apianenitylecting,
662434 111 6026084 and 600836 761307600 patgatiapplicabianeY\Wddy weight, waist
98/0@_2,27bwod98/041%1119 \%% ?180/0%3%3%1@ 138/%4%%?;5 .VIVO rides and
Sfﬁi g?, WE) ;&?685 glfana m%afien(f app f’ca ion ggl&? e a
igspstiasR vNHinss Y Eintare dH ahdley (A iReinids/iRE ey agadrdtO-North
Kieetennadificishtdigeinors 1ane tisclnsed isrdScpatenprpplitaten B9 smoking

Q%Qagggﬁ@g%g. T 20 patent applications WO 03/051850, WO
063 051851, WO 03/€J§)4930, WO 04/110453, WO 04/111033, WO

04/1 34, WO 04/1110 8, WO (‘).4/1110391a d in patent a inC&tiOI’l FR
26560R I BRI MY s VL AZBinsh Br b BaRme s raisrsi
ainteenists] PaspativieRAR e (& 80fhivt EreO3minodNtylimasis (Applicuions WO
Frokeryy, SR ogbilders, WoZsAmelks, FvGagianas S, vyandighes7, WO

%%g‘?l\?ﬁ 4%‘% r % 7 J% 1991) %{g 7 '83). Examples thereof are
-bromo- (WI {é %ﬂt gﬁ{}# é)glla%éo? 9 ganold, D. Haycock, J. Kuster,
S.J. rdt NIDA Res. Mong r,8105 1991) ‘29,5-Gﬂéor_6-quQp,ravadoIine
MO RBIGLANELTR RS R SR £ A REEopRt the
Makeyantlgerep CorsrodsWipsRl Rdéskelcrt &pyheanomus (4f62568%1and in PCT
FAR97 1 3R arkk? RORBYSEE56 v(@@ @J;’Uén $S1 R @Bﬂ%@%‘ WO/ Ao453, WO
r 1S} i - - rthermor ST
%ﬁ%ﬁ%@dﬁﬁ%ﬁm@%@i@n‘m@é AR D emeqpiaton
;K E. Joyce, E. M. Briley, M. Glass, K P. Mackie, K J. Fahey, G. J.
Cullinan, D. C. Hunden, D. W. Johnson, M. O. Chaney, G. A. Koppel, M.
Browfktein;n PhiardsagiolchBwye Dher. 128a0)i (A00B) 29151) nsndisohoised
1OMER Y8248l b3 R 9 ARG i Al in dols (AAL; M. Pacheco, S. R. Childers, R.
Arnold, F. Casiano, S. J. Ward, J. Pharmacol. Exp. Ther. 257 (1) (1991) 170-183).
Examples thereof are 6-bromo- (WIN54661; F. M. Casiano, R. Arnold, ID. Haycock, .
Kuster, S. J. Ward, NIDA Res. Monogr. 105 (1991) 295-6) or 6-iodopravadoline
(AM630, K. Hosohata, R. M. Quock, R M; Hosohata, T. H. Burkey, A. Makriyannis, P.
Consroe, W. R. Roeske, H. I. Yamamura, Life Sci. 61 (1997) 115 - 118; R. Pertwee, G.
Griffin, S. Fernando, X. Li, A, Hill, A. Makriyannis, Life Sci. 56 (23-24) (1995) 1949-55).
Furthermore, arylbenzo[blthiophene and benzo{b}furan derivatives (L.Y320135, C. C.
Felder, K. E. Joyce, E. M. Briley, M. Glass, K. P. Mackie, K. J. Fahey, G. J. Cullinan, D. C.
Hunden, D. W. Johnson, M. O. Chaney, G. A. Koppel, M. Brownstein, J. Pharmacol.
Exp. Ther. 284 (1) (1998) 291-7) as disclosed in WO 96/02248 or US5596106, 3-atkyl-
(5.5-diphenyhimidazohdinediones (M. Kanyonyo, S. J. Govaerts, E. Hermans, J. H.
Poupaert, D. M. Lambert, Bioorg. Med. Chem. Lett. 9 (15) (1999) 2233 — 2236.) as well
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i5

35 (5,5-diphenyl)imidazolidinediones (M. Kanyonyo, S. J. Govaerts, E.
Hermans, J. H. Poupaert, D. M. Lambert, Bioorg. Med. Chem. Lett. 9 (15)
(1999) 2233 - 2236.) as well WO 2006/106054 PCT/EP2006/061060 as
3-alk I5 -arylimidazolidinediones (F. Ooms, J. Wouters, O. Oscaro. T.

WO 200¢06{erts, G. Bouchard, P.-A. Carrupt, B. Testa, D. N CLAFRBHOG O d.
Chem. 45 (9) (2002) 1748- 1756) afe-known to antagonize the CB1
receptor respectively act as an inverse agonist on the bCB1 receptor. In

25 -3y oo EDg ekt one- K1 WS d1Mueas RRYsese T7 ERppaswd-
Bouch2y/283486, W@IQHJBAIB@@(IIR%G&@QI&—JAJJ) Miad \URm. 45 (9) (2002) 1748-

17565354/@&@&5;658218@5&3196% @erEHigRlOSRESMPRIIUQY:s an inverse agonist on
the h%:@ BiEImeln i PRgIdlIe: derivaiies.as ARGORIRDALE RN

04.,5-d e derivatives are descrl

HGoRHRE el dree B dotthisA Bridldedoan FRarBRtyAd) are
dl%lqgﬁléu@h@hmip@ﬂm@wléwmﬁx@m@ewdémmm aventigolosed ASHLBA
WO ant@goow&ﬂm@&m@@wﬁa@%ﬁm{&%@%&éﬁ%@ AQ46200 W5 Tn
severfl] é&%%éo&%&ﬁ@% %@?@&?‘%m‘d%&?%“&“ﬁe ?3576357}&&1%0 mi

v
OWGVG there still alns an Oow molecular

dm"e&b‘i@%ﬁl &@ic AR LB En RSP BRI HB RPN RR S Ehe. M6
00/493Rar WAL BAyYAEPRI EPrT3efie EP (fitdble For 684 %3  iimasdphantaceuticals.

US3Moshereforaannbie @iz@féﬂ&ﬁﬂb@ém&hﬁ%@lﬁq@% eEbRRIBIN {Riprede
mod&% SP&%%[ Hirecily s ? B ReaRI0N &a:?qon' I5 ] inverse agon'StS
|nv n I¥1ne(]:ilx1 caﬁﬁgra

FCH antagonlsts se antagonists are'us
Smm?)lgi Ea Ry HRER(POATREssELRdRor prevention of diseases which are

assomated with the modulation of CBI receptors. in a first aspect, there is :
It S AT e Bhipsaheissrmacg %@ﬁl%ﬂﬁiﬁ‘f hessinig %f@lwgwq dRoypcting CBI

recepihrarsiz®isis/selectedgromistiiadronpgongisting wfCsizgensicakefwiich
in m@z@ﬁiﬁ%@%&hﬁi%@l@@%ﬂww Of zdvehtalk@\iseases which are

asso SR AU -cycf%%??‘i“g%%&%éilféllz COOR13; R9 s

hydrogen or C1-7-alkyl,
In a first aspect, there is provided compounds of the general formula

wherein
R' is selected from the group consisting of
Csy-cycloalkyl which is unsubstituted or substituted by hydroxy or C,.;-alkoxy,
hydroxy-C.s-alkyl, hydroxyhalogen-Cy.;-alkyl,
-CH,-CR*R'"-C; 7-cycloalkyl, and
-CR""R"-COOR";
R’ is hydrogen or C.-alkyl;
R is hydrogen, hvdroxy or C,s-alkoxy;



R10 is hydrogen, hydroxy or C1 7-alkoxy; 5a R1'and R12 independently
from each other are hydrogen or C.7-alkyl; R13is C1_7-alkyl; R2 is
hydrogen; Xis 0 or NR"; R14 is hydrogen or C1.7-alkyl; R3 is selected
from the group consisting of C1. -glkyl, C3.7-cycloalkyl,
C3.7-cycloalkyl-C 1.7-alkyl, C 1.7-alkoxy-C | .7 -alkyl, halogen-C1 7-alkyl,
RifbaxhBY ik@epehdatityl Tphengi-Gliralkyydretenceya G L 7-alkyl,
heteraarylsfed,7-alkyl wherein the heteroaryl group is unsubstituted or
,  mono- or di-substituted by halogen, and phenyl which is unsubstituted or
R® idWEr$Esi-substituted by halogen: or R3 and R14 together with the
X ritdgeNRibm they are attached to form a 5-, 6- or 7- membered

heterqgyglic ring:-R4 and R8 independently from each other are hydrogen
or hﬁo%%r??%&%gg I%ﬁﬂ?’]dependently from each other are selected from

R tedreisp Eomshsisrgwrconpinegat hateleh, halogen-C1 7-alkyl,
halogendetidialkoxy and cyano; R6 is selected from the group consisting
0 hydrqge& lt_wgloh% N halogen-CI-7-alkyl, halogen-C1 -alkoxy and cyano;
ard p"ﬁ%rr% cettically acceptable salts thereof. In a second aspect, there
i€ prelided @ prdadss for the manufacture of compounds of formula | as
defined.abovg~yvhich process comprises coupling a compound of formula
R7 6Ra RO R5\OH Il R4

carbamoyl-Cyy-alkyi,

phenyl-Cy_r-alkyl,

heterocyclyl-Cy 1-alkyl,

heteroaryl-C;.;-alky! wherein the heteroaryl group is unsubstituted or mono- or

di-substituted by halogen, and
pheny! which is unsubstituted or mono- or di-substituted by halogen;

or R? and R together with the nitrogen atom they are attached to form a 5-, 6- or 7-
membered heterocyclib ring;

R and R® independently from each other are hydrogen or halogen:

R’ and R’ independently from each other are selected from the group consisting of
hydrogen, halogen, halogen-C,.-»-alkyl, halogen-C,.s-alkoxy and cyanc;

R is selected from the group consisting of hydrogen, halogen, halogen-C;.,-alkyl,
halogen-C, alkoxy and cyano;

and pharmaceutically acceptable salts thereof.

In a second aspect, thers s provided a process for the manufacture of compounds of formula I as

defined above, which process comprises

coupling a compound of formula

|4




X'N 13 R 5b wherein R3 to R8 are as defined above, with an amine of
the formula H-NR'R2 Ill wherein R1 and R2 are as defined above, with the
help of an coupling agent under basic conditions, and, if desired,
converting the resulting compoud of formula | into a pharmaceutically
acceptable salt thereof. In athird aspect, there is provided a process for
the manufacture of compounds of formula | as defined above, which

RHRESIBREQBIRFISRS LOUPHNCH SBPRHAG OLIAMRUWRR BRQILIV X N R3

wherein X and R3 are as defined herein before, with an aryl metal species
of the formula R7 Rs/R 1M%iBb \ M Ra.wherein R" to R$ are as
defined herein before and M means boronit acid or a boronic acid ester,

in the presence of a Pd catalyst under basic conditions, and, if desired,

ORI TP B Ay CIRROARGISY 1M IR TR SR RS ARERly
under jesspapdéitioals,thereof. 5¢ In a fourth aspect, there is provided

pharmaceutical compositions comprising a compound as defined above

and, ibdwircphaimanatioally.acepptahiepean s eReer BN A iRy icany
accep@BREGH: there,jg provided compounds as defined above for use as
therapeutic active

In athird aspect, there is provided z process for the ménufacmre of compounds of formuia I as

defined above, which process comprises

coupling a compound of formula

v

wherein X and R® are as defined herein before, with an aryl metal species of the
formula

. 4 8. . . . . .
wherein R to R™ are as defined herein before and M means boronic acid or 2 boronic acid

ester, in the presence of a Pd catalyst under basic conditions,

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

acceptable salt thereof.



substances. In a sixth aspect, there is provided compounds as defined
above for use as therapeutic active substances for the treatment and/or
prophylaxis of diseases which akg,associated with modulation of the CB |
receptor. In a seventh aspect, there is provided the use of compounds as
defined above for the preparation of medicaments for the treatment
and/or prophylaxis of diseases which are associated with the modulation
Inpp drit resnsptofeTt) l esevsite nARETIHEREEY CATRP RSP BETARD AT efFpound as
definecSBbiRrinde Hhastiaiaangy definmthe-maaning andigeane of the various
terms used to describe the invention herein. In this specification the term .
"lower" is used to mean a group consisting of one to seven, preferably of
Irondifthfespecartiere atopngsiist rrermuthl eyl tediore aboie domisinatidrexsithutic active -
substap@iber groups, refers to a branched or straight-chain monovalent saturated
aliphatic hydrocarbon radical of one to twenty carbon atoms, preferably
one to sixteen carbon atoms, more preferably one to ten carbon atoms.
Il beiteimsjomethatkyil' poiiadd7eadigybimatone defifed afbindttomswith ththeieatic active
subsanJIOHBSH I EL8188 A LrRNShSHL oL a3 abaln monovANl Akl FRdIEal Alion of e
one to seven carbon at(?mg, preferably one to four carbon atoms. THis
CB1 reggpifris further exemplified by radicals such as methyl, ethyl, n-propyl,
isopropyl, n-butyl, s-butyl, isobutyl, t-butyl, n-pentyl, 3- methylbutyl,

R e i e Tt oo s O

& rlower *é’l%c%y of
medicatoethefgrdupnRa@epivdne reimRolishiowef dikgdseE vanthles efsdowed atlkbge modulation
of CB1GEOMRS.are e.g. methoxy, ethoxy, propoxy, isopropoxy, butoxy, isobutoxy

~and hexyloxy, with methoxy being especially preferred. WO 2006/106054

PCT/EP2006/061060 -6 The term "lower alkoxyalky!" or _
Ckalndali EmIRM DNl drdpasdelingd aboxs
hich wit oup a

which is mono- or multiply su stituté an lower alkoxy gr S

deling SR aE B EXARTAC D61 EINEF oy sty P gioaHacdfs g gention hereimn.
-CH2-CH2-0-CH3, -CH2-O-CH2-CH3 and the groups specifically
RHPREIRREM DS BB SrEfErdbRPCIoR ERak Xy aHE F98 FRERETHY A,
seven] hefeniny loiver by droxyafbyl wotttydroxy-Cl_7-alkyl" refers to lower alkyl
groups as defined above wherein at least one of the hydrogen atoms of
tiedower alkyl gedsre s fiephaceid 4oy by iaxyrgroups,Peefered tached
or sirigh (VAN AN HOURS U HRIIES QA Y@WEl bon radical of one to twenty
carbon atoms, preferably one to sixteen carbon atoms, more preferably one to ten carbon
atoms, ‘

The term “lower alkyl” or “C;.7-alkyl”, alone or in combination with other groups,
refers 1o a branched or straight-chain monovalent alkyl radical of one to seven carbon
atoms, preferably one to four carbon atoms, This term is further exemplified by radicals
such as methyl, ethyl, n-propyl, isopropyl, n-butyl, s-batyl, isobutyl, t-butyl, n-pentyi, 3-
methylbutyl, n-hexyl, 2-ethylbutyl and the like.

The term “alkoxy” refers to the group R’-O-, wherein R’ s alkyl. The term “lower
alkoxy” or “Cy.o-alkoxy” refers to the group R™-O-, wherein R’ is lower alkyl. Examples of
lower alkoxy groups are e.g. methoxy, ethoxy, propoxy, isopropoxy, butoxy, isobutoxy
and hexyloxy, with methoxy being especially preferred.



hydroxyalkyl groups are 2-hydroxybutyl, 3-hydroxy-2,2-dimethylpropyl and
the groups 10 specifically exemplified therein. The term "halogen” refers

WaHeodp4chlorine, bromine and iodine. Preferred "halogen'P§rbEB2086461060
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fluorine or chlorine. The term "lower halogenalkyl" or "halogen-C17-alkyl"
refers to to lower alkyl groups which are mono- or multiply substituted

with Halotrem Pieferathpwithkfitiaro ©i:. ikﬁlbbﬂmélamaﬁiyﬁreéémhlg aidkver alkyl
Mw&m&&%e@%&%m‘@@ %%s%ﬁxte@ G QHEQM alkoxy
-CH2C1, - %CEM %_'Stm i%e) 0F2 -C 3 an roups s eC|f Yo-cH
uﬁ]aﬂi ed efein, The “Q"Iowe‘rMFla‘?ogOexﬁ’ 8 P {Rfoye 2 Sk
@Hgﬂﬁk&@ﬂef%%@&%@@ﬁbgmyﬁgfm@w@m@wpbﬁemMein.

laast petablhadhyeragen attmssah deolonaryalkoxy 20 group is replaced
by a halogen atom, preferably fluoro or chloro, most preferably fluoro.

Among, the-pr ef@@&dh%l%g ﬁlﬁ ipd doweraliyl. ef Bﬁﬁfqéfgy%th%ﬁ groups
dlfﬁl1 @%}hox orme and hlo(iwré]ethoxy with t quoromethoxy
B S TSR Lo Fr DRSO SIS B AN Bl eroup i

njapekPhalogen g & upl Wfﬁéﬁ@(isﬂt@ 25 mmﬂﬂk@@naﬂ(ﬁmpbs of lower
@ﬂd@ty@ﬁ@i@fﬁiﬁsb@&l%%@k&@ﬁ@y@@ﬂﬂ@@%&@ﬁﬁﬁé@@ﬂw%? hla{&i EAX%roups

X er hydroxyhalogenalkyl groups are e.g
gr’?ﬁjo{r:g% tI“1X€E%]Poxy pr06§/ "and the groups specifically exemplified hereln
The term "carbamoyl” refers to the group -CO-NH2. The term "lower
carbambyEiy B ERArB SISy R IS FERG LIS IR AN 5 driaed
‘dsldefinédrabpverafieceinaorechiatieehydrogen atoms of the lower alkyl
group is replaced by a carbamoyl group. Examples of preferred lower

carbmeyéa&gyﬁ@mmazag@nahoﬁmam@mg&m -gRianeexiPIatyb agder alkyl
%@?%QH' %W(ln'@o@t ft?{(ﬁpﬂb%u tﬁ?\r;vnﬁy Lba %?]CE}C oaﬁw 106%%11“0 or

CT/EP2006/061060 -7 T efm “c c re ers
Bl oA TRR St ﬁ&l%&dﬂémp Ree Rrseelogsrensd sy tred s - -CFs,
fdbarbbh@lofbl.This 1€ (3 funtherF. Semplified hy uadigais futly asemplified
cyelgpropyl, cyclobutyl, cyclopentyl, cyclohexyl and cycloheptyl, with
cyclopropyl being especially preferred. 5 The term 'lower cycloalkylalkyl"

C'%h? Fe)fﬁ %HW&%YO%% {)%qf ! IIQh%, 8 lk}éll% (}Lrlp alise %o%wcr alkoxy
above which is mono- ormultiply’s Stltut a CyC al roup
Betineasalsbued BRaypIESTSiMc Waﬂf(w&l Wﬁ@@amtafas@ ihprper alkoxy
group is replaced by a halogen atom, preferably fluoro or chloro, most preferably fluoro.
Among the preferred halogenated Jower alkyl groups are trifluoromethoxy,
difluoromethoxy, fluormethoxy and chloromethoxy, with trifluoromethoxy being
espectally preferred.

The term “lower hydroxyhalogenalkyl” or “hydroxy-halogen-C; 4-alkyl” refers to
to lower halogenalkyl groups as defined herein before which are additionaly substituted
with a hydroxy group. Examples of lower hydroxyhalogenalkyl groups are e.g. 3,3,3-
trifluoro-2-hydroxy-propyl and the groups specifically exemplified herein.

‘The term “carbamoyl” refers to the group ~CO-NH-.

The term “lower cm‘bamdyla]kyl” or “carbamoyl-C;.7-alkyl” refers to lower alkyl
groups as defined above wherein one of the hydrogen atoms of the lower alkyl group is
replaced by a carbamoyl group. Examples of preferred lower carbamovylalkyl groups are
3-carbamoylpropyl, 4-carbamoylbutyl and 5-carbamoylpentyl, most preferably 4-
carbamoylbutyl.



cyclopropyl, -CH2-CH2-cyclopropyl, -CH2-cyclopentyl and the groups
specifically exemplified herein. 10 The term "heterocyclyl" refers to a

W48 partly unsaturated 3-, 4-, 5-, 6- or 7- membered PEE GR3/061060
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can comprise one, two or three atoms selgected from nitrogen, oxygen
andlor sulphur. Examples of heterocyclyl rings include piperidinyl,

piperdzinidrmaZexidink yEzeniitd ; pynlolitipl/kabynsazod dieylo indicazatinydyclic
HHaRazefiding, t@&@z&hq%@@@sam%@mmmmwmm r@ﬁgl '@Fi‘é[lis further
E:sothl Clﬂ? Pxiranyl, | 15 tfg%dla%o |Idlr(1: I,box tan dé%)t( ol and
dihydro ury drofury )Pdré}y’ra)ﬁ Pe?ra %X pyrghy cf Y
?gf’méﬁﬂ%mﬂ% cp@ér@ﬁ@@ﬁ%@témy@w@mp@wé .oxetanyl and
[1,3]d|oxolanyl The term "lower heterocyclylalkyl" or
hete%@clyh(’iﬁw&aﬁyylba&@ﬁkﬁ lonECalkyychraiups Gs; defiyld dedtrove a lower
@bdeaéﬁmM@M@ﬁ%%a@w@hﬁﬁgﬁ%%@@&é@@ﬁf%%dﬁ)azkyz
Iacedd IsI1Ard?l’])eroc s defin %g%%é‘ﬁ‘ he term "heteroaryl"
8Ps3tS AN & é’%%cﬂ/ g el E8mpfisetone,
@K%ﬁ%@dloﬁﬁs@éﬁéﬁﬁ@ﬁoﬂﬁhﬁﬁm)@geﬁfﬁﬂcﬂ@d Saphianp Esmmﬁbreéy

efchgierednybaiqups are e.g. furyl, pyridyl, pyrazinyl, pyrimidinyl,
pyridazinyl, thienyl, isoxazolyl, thiazolyl, isoth.iazolyl, oxazolyl, imidazolyl,

pyazq*ma %W@Wétééc‘}égﬁj'%@%@16”&%9{@?8% 5?&5%3%9&@@&%’% A 5. 6 or

yrro li heter [ﬁ/ roup can optionally be mono- or disub sUtuted’
g P A D os B T A e Sl RSTaRBtogen.
mﬁg@@éOI@ﬁnbmmW vitbedchatrryhtongs isubiiayitrenoflpipgiazinyl,
:B%ﬂaﬂi?]&i&kﬂnyl'C{%Moﬁ@ﬁ%@ﬁﬁ%@}ﬂh&kﬂmoﬁﬁﬂa%}&%nQﬂ'fﬁ/elzohchnyl
benzimida oggl bepélso azol nzoth Jll o?)[%r%?cﬂ x%%nyl

oxazo m 2azo ]l 18

oups are |soxazo |h1| midaz rlazo
&?Mﬁ%émim%wlg %ﬁb@&bﬂlm{ |91bﬁih@&wl dﬁf@&yﬂsﬁm@b @yéwwanyi
@lyhyBepecialy, prafetiedaipbmgltniisaxed obtounahylisonazalysetanyl and

[rlrlyg b)%lgﬁ%hylpyrldyl pyrimidinyl,l- methylimidazolyl, 2-methyl[
2,4]triazolyl and 4- methylthlazolyl The term 'lower heteroarylalkyl" or

"heteroaryl-Cl: aIk refers sasd bove
e?g?ﬁ e%(f '€as OBVr?e B 8‘?{‘38{% oms}% %’Y@ﬂ’gvggrsaﬂ%ﬁ #ﬁ to lower alkyl

g@eeﬁmmxp@i@frmp mmtdwt sslgﬂfabeié‘lyémg@@@twa Pt dawgr alkyl

gypiespaioedpbaverdheliiemoiipanBe® 206 -membered
heterocyclic ring" refers to a N- heterocyclic ring such as pyrrolidinyl,

plpe righeykah 2ReRapyPreieried it RIRGTIHIRY- othedRifbered ring which can

‘pharmaceutically a%cegtable sallts embraces salts of the co oun
comprise one, two or three atoms selected from nitrogen, oxygen a or su hur

Examples of heteroaryl groups are e.g. furyl, pyridyl, pyrazinyl, pyrimidinyl, pyridazinyl,
thienyl, isoxazolyl, thiazolyl, isothiazolyl, oxazolyl, imidazolyl, pyrazolyl, triazolyl,
oxadiazolyl, oxatriazolyl, tetrazolyl, pentazolyl, or pyrrolyl. The heteroaryl group can
optionally be mono- or disubstituted by lower alkyl. The term “heteroaryl” also includes
bicyclic aromatic moieties having 9 to 10 ring atoms with 1 to 3 heteroatoms such as
benzofuranyl, benzothiazolyl, indolyl, benzoxazolyl, quiholinyl, 1soquinolinyl,
benzimidazolyl, benzisoxazolyl, and benzothienyl. Preferred heteroaryl groups are
isoxazolyl, pyridyl, pyrimidinyl, imidazolyl, triazolyl, and thiazolyl which groups can
optionally be mono- or disubstituted by lower alkyl. Especially preferred are 3-
methylisoxazolyl, 5-methylisoxazolyl, pyridyl, 3-methylpyridyl, pyrimidinyl, 1-
methylimidazolyl, 2-methyl[ 1,2,4]triazolyl and 4-methylthiazolyl.

The term “lower heteroarylalky!” or “heteroaryl-C;.g-alkyl” refers to lower alkyl
groups as defined above wherein at least one of the hydrogen atoms of the lower alkyl



5 formula I with inorganic or organic acids such as hydrochloric acid,

hydrobromic acid, nitric acid, sulphuric acid, phosphoric acid, citric acid,
W3Rt it maleic acid, acetic acid, fumaric acid, succinic aefERtane61660

acid, methanesulphonic acid, salicylic acigl, p- toluenesulphonic acid and

the like, which are non toxic to living organisms. Preferred salts with acids

areufoimapércthbleatessrolirateso ydabiflnetiesotydrobromides and 10
methanesulfonic acid salts, with hydrochlorides being especially preferred.

In detpile EWﬁﬁ%UhlﬂV@@Wfﬁ&Eﬁ%P@WUM& afn%era%&ec@b N-

iQ gr]glaclli:{czigessﬁm%sRG N {24 RZ X 01 dZ 1 is piperidinyvl.
}?ro We group consistng o ]g%ygfgafkyw\x iCh-1 n’éu Statsa 5P ¥

substituted by | h roxy or lower alkoxy, lower hydroxyalkyl, lower
hydroXy Eﬁ%eﬁ ﬁ(ﬁla‘@ﬁf%ﬁﬁi@%ﬂ)ﬁlﬁé iRy FaRtese p K p5 lberoRpgunds of

5  Roishyldrigenogiower alkydpReRd Osisshydiogbochitioryidrgdrebromic acid,
ﬁlﬁ‘iﬁ(é{@lﬁusﬂ!@ﬁﬁ'rﬁ%l&m%ﬁg | RZ'){cﬁEPmtﬁ@%ﬂth@ﬁﬁ‘f@a]&}l\(‘%&%ﬁ%%&xd acetic
is lawer alkyl: or.
e S e oA e A R PSR Bl e A Besid
ﬁ@iga@éwﬁ@mw @%éabeddm%n@@rm@@r taikgltodycieditghlisimer Preferred
eicleatkylaikyhrd syreradsoxyadinds Tiguwes, halngenrikiks, hydrobromides and

10 methanesulfonic acid salts, with hydrochlorides being especially preferred.

In detail, the present invention relates to compounds of the general formula

wherein

R' s selected from the group consisting of
15 cycloalkyl which is unsubstituted or substituted by hydroxy or lower alkoxy,
lower hydroxyalkyl, lower hydroxyhalogenalkyl,
-CH,-CR*R™-cycloalkyl, and
-CR"'R™-COOR";

- R’ishydrogen or lower alkyl;
20 R" is hydro gen, hydroxy or lower alkoxy;
R" and R" independently from each other are hydrogen or lower alkyl;
R" is lower alkyl;

R*  ishydrogen;
X isOor NR”;

25 R is hydrogen or lower atkyl;
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lower carbamoylalkyl, lower phenylalkyl, lower heterocyclylalkyl, lower
heteroarylalkyl wherein the heteroaryl group is unsubstituted or mono- or

WOLptae/s9SEtuted by lower alkyl, and phenyl which is unsubstiRE&HEB2006/661060

mono- or di-substituted by halogen; or R3)and R'4 together with the
nitrogen atom they are attached to form a 5-, 6- or 7- membered

RéteroopblicaingoR4lerp R ndependerityfrommliedch other are hydrogen
or halggen,ida RS and R7 independently from each other are selected

from the grou ’Cﬂn isting of hydrogen, halogen, lower halogenalkyl, lower
haloge0 a 8&‘50 E%ﬂo; R6 is selected from the group consisisting of

hydrotyever idiogeatkibwer halogenalkyl, lower halogenalkoxy and cyano;
and pharsastiligallyyacceptable salts thereof. 20 Preferred compounds
of forrlp)l‘Jvl_fgrl . gg:a%%iqgut(oithe present invention are those, wherein Xis 0.
Also preferred are gomgdunds of formula | of the invention, wherein Rl is
cyclodmyanirtvialkrsubstituted or substituted by hydroxy or lower
alkoxy,wéthhénaseydelripgunds, wherein R1 is cycloalkyl substituted by

hydr%&%@@ﬁﬁpﬁﬂq}%ﬁ{g&ﬂ &l 7 ADADELIIQUR AARIGIRIERD or mono- or

compounds of formuI?g accgording to the present invention are those,

wheréih BPREILEEM0E R EGHRyI and wherein RO is hydrogen or
lowerrdikiyyawbiE1 0 is hyehtagen) brydroxy-arrldwertatkoxyd Wwithdlogse;
compounds of formula I, wherein R1 is -CH2-CR9R10-cycloalkyl and
wvitereini RY is fudlepgem and fRt0den hydromeyheing ok prataired 536- or 7-

Further gl,e%qggggg&gﬁcolfié%rimula | according to the invention are

preferred, wherein R3’is selected from the group consisting of lower alkyl,

yclo l, lower eycloalkylalkyl, lower, alkoxyalkyl, lower halogenalkyl,
e R AR R e
heteroarylalkyl wherein the heteroaryl %roup WO 2006/106054 o
P ErEP2006 T8EPOBE D FOTheisnithts dissrisirsl Bpa beuEatnrsgmysting of

halogieyjragehp helvgbwhoheish aingesiiti dower trdogenaildixsulnstityiad by
halogen, with those compounds of formula |, wherein R3 is selected from

towencysioalnytaiyintopwes fikamyaliod fechiaweschetaroany|adkyd: Beibgenalkyl,

more 18(79(]::16 rzﬁggenalkoxy and cyano;

and pharmaceutically acceptable salts thereof.

Preferred compounds of formula I according to the present invention are those,

wherein Xis Q.

Also preferred are compounds of formula T of the invention, wherein R'is
cycloalkyl which is unsubstituted or substituted by hydroxy or lower alkoxy, with those
compounds, wherein R’ is cycloalkyl substituted by hydroxy, being especially preferred.

Another group of preferred compounds of formula I according to the present
invention are those, wherein R is —CHg—CRng—cycloaH(yl and wherein R’ is hydrogen or
lower alkyl and R' is hydrogen, hydroxy or lower alkoxy, with those compounds of
formula I, wherein R’ is -CH,-CR'R"-cycloalkyl and wherein R” is hydrogen and R'® is
hydroxy, being more preferred,

Farthermore, compounds of formula I according to the invention are preferred,
wherein R? is selected from the group consisting of lower alkyl, cycloalkyl, lower
cycloalkylalkyl, lower alkoxyalkyl, lower halogenalkyl, lower carbamoylalkyl, lower
phenylalkyl, lower heterocyclylalkyl, lower heteroarylalkyl wherein the heteroaryl group
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5 Especially preferred are compounds of formula I, wherein R3 is lower
cycloalkylalkyl, or wherein R3 is lower alkoxyalkyl. Furthermore,

WQpHd8s of formula | of the present invention are preferred® GARgRS#H/061060

R4 and R$ independently from each othegare hydrogen or halogen, R5
and R' independently from each other are selected from the group
sonsigtstingiol by drogenedl ditsakogientcibiveh haleye natkph dowlevhich is
mlege&@ﬂ@@zsy a@@t&yan@r-&% éﬁt%@é@%?%ﬂ@@%ﬁh%ﬁr%&%ﬁﬁﬁim 8f formula
31 ogen Elalo alo ena %Wge Ikox § ano,
Fllo’fS P’ef odnds ot

are e erred are’d
%Fﬁﬁﬁﬁaﬂ%ﬁbhﬁﬁ‘@ féqrr‘eprrr\ﬁérﬁ Whereln R6 is halogen or lower
halogenalkyl and R4, R5, R7 and R8 are hydrogen. 15 Further preferred
compcypads ity pmcfnulaildaccmmmgawme foneniioh atethiosk’ inherein R4

dsNHagRNK R o RlRge RO IRWRE halogamalkyl and RS, R6 and R8 are
hydrogen. In addition, compounds of formula | according the invention are

f 4 K
fééeet IO (D PERE LU0 0 BTt
IS5 By A DAreE TR AT oL AR RRORAFRT GARRPB . ond K
MI&pmmdndémmnmarth bofethe pselsentlifiventiba @xercormpnisidg béhvidgogen,

Igﬁﬁ)é@mgﬁaﬁgemﬁ}mﬂlﬁi RAGN aFiRy M&erﬁ@ms%él§ge&5ﬁ"om the

selected from. th P fiﬁmég? ycI%% vl wh| |s unsu g}tltuteqk d
SOHRRORBY N é%@ SPnA S glgwier hilogenalkoxy an

PETERI008/0500B0 to RE-are HRIGROR 10-cycloalkyl, and

-CR"R12-COOR13; R9 is hydrogen or lower alkyl;
Also preferred are compounds of formula I according to the invention, wherein R®

is halogen or lower halogenalkyl and R*, R’, R” and R® are hydrogen.

Further preferred compounds of formula I according to the invention are those,
wherein R* is halogen, R’ is halogen or lower halogenatkyl and R’, R®and R® are
hydrogen.

In addition, compounds of formula I according the invention are preferred,
wherein X is NR™, and R™ is hydrogen or lower alkyl or R' together with R® and with

the nitrogen atom they are attached to form a 5-, 6- or 7-membered heterocyclic ring.

A further preferred group of compounds of formula I of the present invention are

compounds having the formula

I-A

wherein

R'  is selected from the group consisting of
cycloalkyl which is unsubstituted or substituted by hydroxy or lower alkoxy,



R1 is hydrogen, hydroxy or lower alkoxy; 5 R" and R12 independently

from each other are hydrogen or lower alkyl; R13 is lower alkyl; R2 is
WoRHHERISR3 is selected from the group consisting of lower afgA/EP2066/061060

cycloalkyl, 10 lower cycloalkylalkyl, lowet glkoxyalkyl, and phenyl which is

unsubstituted or mono- or di-substituted by halogen; R4 and R8

indepeftferfl Ronredetlothendre hydrogen or halogen; R5 and R'

indepepaéily.fromyeEch other are selected from the group consisisting of

15 hydrogen, halogen and lower halogenalkyl; R6 is selected from. the

group@@ﬂ?ﬁ%@&%ﬂ}g@&gﬁ@ihalogen and lower halogenalkyl; and
|

pharmageufically acceptable salts thereof. Preferred are compounds of

formul® 1IA LR Re BYSE OO ARSI Ys cycloalkyl 20 which is
unsubRtitatedRot sulsstindtetpyrhydeosly ohiovees hikoryeEspkoiatiplkyl;
preferggdiargwihage,compounds of formula |, wherein R' is cycloalkyl
substituted by hydroxy. Most preferably, R1 is cyclohexyl substituted by
ﬁydr%%};ggg tred are also compounds of formula I-A according to the
present invention, wherein R1 is -CH2-CR9R10-cycloalkyl and wherein

9 is hydrogen or lower alkyl and.R10 25 is hydrogen, hydroxy or lower
Ekoxif. @geﬁgec%ﬂ%rl eﬁgﬁa?gﬂé %%ﬂﬁ?sw fy %Eﬂ}ﬁula I, wherein R is
-CH2-@Remlybycloalkyl and wherein R9 is hydrogen and R10 is hydroxy.

For thiswgrourietigmpeunds, most preferred cycloalkyl is cyclopropyl.
Furth%m&rgg(%%%na@%qnds%of formula I-A according to the present invention

are preferred, wher ih' R is selected from the group consisting of lower

alkyl, BRebANRDidhts WHUEWER Sfs anananyr. divey brbiveiadbpbalogen:
PCT/EP2006/061060 - 12 More preferred are those compounds of

Rrad&T-A, wirdrpien B3ty Ibwercatity borelonsh ririgaikylalidpledBs pecially
preferred are compounds of formula I-A, wherein R3 is lower alkyl. Most
Rrefedably, R dundebtitoespeniallycpteteskdiadaioampewneispafonsisisting of
form ui‘ﬁ/&l’l’%ggm%ﬁgﬁ&%fﬁl IRWEF hato genalkyl;

R®  isselected from the group consisisting of hydrogen, halogen and lower
halogenalkyl;

and pharmaceutically acceptable salts thereof.

Preferred are compounds of formula I-A as defined above, wherein R' is cycloalkyl
which is unsubstituted or substituted by hydroxy or lower alkoxy. Especially preferred are
those compounds of formula I, wherein R’ is cycloalkyl substituted by hydroxy. Most
preferably, R' is cyclohexyl substituted by hydroxy.

Preferred are also compounds of formula I-A according to the present invention,
wherein R' is -CH,-CR'R"-cycloalkyl and wherein R® is hydrogen or lower alkyl and R'
is hydrogen, hydroxy or lower alkoxy. Especially preferred are compounds of formula 1,
wherein R is -CH,-CR*R"-cycloalkyl and wherein R? is hydrogen and R' is hydroxy.
For this group of compounds, most preferred cycloalkyl is cyclopropyl.

Furthermore, compounds of formula I A according to the present invention are
preferred, wherein R’ is selected from the group consisting of lower alkyl, cycloalkyl and
lower cycloalkylalkyl.
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cycloalkylalkyl. More preferably, R3 is cycloalkylmethyl. Most preferably,

R3is cyclopropylm ethyl. Furthermore, compounds of formula I-A of the
WhitseH6iidention, wherein R4 and R8 independently from eX6H GthH0&R§1060

hydrogen or halogen, Rs and R' indepengently 10 from each other are

selected from the group consisisting of hydrogen, halogen and lower

haloddnetkykR6ed sl doteddromaedywipronkidistinghofdiydtogdawer alkyl or

1_6@@@@@@5;?@@@1 halogenalkyl, and not all of R4 to R8 are hydrogen,
are preferred. Especially preferred are those compounds of formula I-A,

whergj ' | | ‘ ) o ]
e e YR R AR . o

YoRIdF P Yilirther especially preferred compounds of formula I-A of
the present invention are those, wherein R4 is halogen, R' is halogen or

lowe &I 66RIsHRY RIRETRS! 16 camePRE dreo Hparoyer - Morkosruf Ao R
dschaitgen R Metowasrhalngaraiyyandiym R A RS pedchylyaes.
Jé;j:qg R{ffﬁ{‘r ? 4 is fluoro and R7 is trifluoromethyl. 20 Preferred

om%o Rds of general formula | of the present invention are the following
compounds: . . . .
e (0B EL BRASH SR SO dy B £ SRGRGR and
&ymmmly.ﬁ‘.@mimm@,eﬁag@myéyoge@mﬂ@alogen, R and R’ mndependently
6 ar2difloareneshyletenyboNHeliRed k- dnkisiioxy wiielanesed) ha8gen and lower
nicotinamide,s . . o
AERRBRITR i pelectd o K0 ARUBP DR O RSy RSB e
Iwé?genﬁﬁﬁﬂxy@a(mbﬁﬁ%% HedyIyug-hydrogen, are preferred.
(2-cyclopropyl-2-hydroxy-propyl)-nicotin amide,
5-(4-Erporinhergire: yotopropyimathoxyshd (o Ry2R) I2Ah ydroxin &Yclphebogen or
WNePICOURARIRE 3@ R, R®, R and R® are hydrogen. More grcfer&bly, R%is halogen.

ﬁ
%Q(é%%%%%tg%%g}g UI((’%(-)c FL%%%yI-Z-hydroxy-propyl)- -cyclopropylmeth

6-cyclopropylmethoxy-5-(2-flyoro-5-trifluoromethyl-phenyl)-N-((1R,2R)-2-h.
ydrO)@-rBWI meméﬁiﬁﬁ,@pounds of formula I- A 6f the present invention are

iBolseitoieBit2RE hidraldatrifl BOre hndtigyh pidony e Mal( Ry YR dnyldRO@ eyel R are
I?@i‘b@en'?) QYROHRABIGy, WG 2000/40605¢ 156/ RHSAIBMOLAGOR 1R ang R® are
gashlon scniuoromtiyphenyly frexclopropymeay N-(IR 2R)-2-
ro%y- Cyc(l)oh Xy -nIC(?flnamlae, Y

Preferred compounds of general formula I of the present invention are the
following compounds:
5-(2-chloro-5-trifluoromethyl-phenyl)-6-cyclopentyloxy-N-((1R,2R)-2-hydroxy-
cyclohexyl)-nicotinamide,
6-butoxy-5-(2-fluoro-5-trifluoromethyl-phenyl)-N-((1R,2R)-2-hydroxy-cyclohexyl)-
nicotinamide,
6-butoxy-5-(4-chloro-phenyl)-N-((1R,2R}-2-hydroxy-cyclohexyl}-nicotinamide,
6-butoxy-5-(4-chloro-phenyl)-N-(2-cyclopropyl-2-hydroxy-propyl)-nicotinamide,
5-(4-chloro-phenyl)-6-cyclopropylmethoxy-N-((1R,2R)-2-hydroxy-cyclohexyl)-
nicotinamide,
5-(4-chloro-phenyl)-N-(2-cyclopropyl-2-hydroxy-propyl)-6-cyclopropylmethoxy-
nicotinamide,
6-cyclopropylmethoxy-5-(2-fluoro-5-trifluoromethyl-phenyl)-N-((1R,2R)-2-hydroxy-
cyclohexyl)-nicotinamide,
6-butoxy-5-(2-chloro-5-triflaoromethyl-phenyl)-N-((1R,2R)-2-hydroxy-cyclohexyl)-

nicotinamide,
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6-butoxy-5-(2,4-dichloro-phenyl)-N-((1R,2R)-2-hydroxy-cyclohexyl)-nicotin
amide,

WE2d1heMoro-phenyl)-N-((IR,2R)-2-hydroxy-cyclohexyl)-6-prfg6sBEHitets 1060

namide, 5 - 13-
5-(2,4-dichloro-phenyl)-N-((1R,2R)-2-hydroxy-cyclohexyl)-6-pentyloxy-nico
Br{@miderNs(-cyciopraplyiiZphydstxg-pyolopl cpyRptitickioNo HRARY)-2-h ydroxy-
C@(gh@@m%yoﬁmwc nicotinamide,

iﬁé %’f.‘%%? ln;,-%ﬁg% 0 %@ f} g{?ﬁ%}ﬁ] gl%)TH)xy—cyclohexyl) nicotinamide,
cydictbopyhedrgairoxylphepyl)-6-propethagostinide,
20, WQMiwgﬂenyl) -N »((1}? 2R)-2-hydroxy-cyclohexyl)-6-pentyloxy-nicotinamide,

1)-N- | | th thgx
5 *%.%%%?ﬁ%fgﬁﬁ%fif“%f O R T i -
’E?Oﬁl‘é‘?f% §-ethoxy) - 15 nicotinamide, 5- (4-chloro-phenyl)
6"‘¢3(<’39W OMWIG%WC{M&&MM)P&@@WNL@W PRIPDAYMroxy-cyclohexyl)-

loro-phenyl IR R 2- h r cyclohexy| 3-methoxy-propo
iffi F;[ig%ﬂh éﬁﬁag))ﬂ%‘ (g 0]31 opy hygro%lcy prop%? 6~ £2—methox5>{eﬁ)h0§)§y)w
Bidséraytadsino-5-(4-chloro-phenyl)-N-((1R,2R)-2-hydroxy-cyclohexyl)-nico

Sinarpideso 3rkdrsMoRapPhRNY)-6- WRSHYAMIRRhoxy-ethoxy)-
lll\la 1R 20%-2 r@%rogﬁcyclo%exylgdﬁ{gg{?\%mldeﬂg (4(%hlorg %ﬁ%ﬁtyls)xKl

ycfioprop [-2-hydroxy-propyl)-6- (2-methoxy-ethylamino)- nicotinamide,
§4 -chloro-p enyl)—N-(trans~2~hydroxy~cyclohexy})—6—(anethoxy—ethoxy}

MNe((ans)d2; hydroxy-cyclohexyl)-6-(2-methoxy-ethoxy)-5-(4-trifluoromethyl
envl

s %%&ﬁﬁ@%m@%%“éégﬁk&%s o BORNG Smeigroror-

‘b‘ﬁ %“Hfé,“otlnamlde 6-cyclopropylmeth oxy-5- (3,4-difluoro-phenyl) -N-

bl pyetrody-EyClbRER)PN2-B@dricatingrhiblexyl) -6-(3-methoxy-propoxy)-

Iﬁ@(ﬁlgg{@gylmethoxy -5-(4- quoro phenyl) N-((trans)-2-hydroxy-cyclohexyl)
icotinamide,.6- yﬁ E)ro

B mm&aé B ST Iohe pomtyk b hyA e Sl gosinamide,
w«mlaeﬁwfmwﬁémﬁ@@ hiflnoxprmetobexyl)-
ﬁqyoﬁﬁ@[ﬁydl)g,nlcotinamide,
5-(4-chloro-phenyl)-N-(2-cyclopropyl-2-hydroxy-propyl)-6-(2-methoxy-ethylamino)-
nicotinamide,
N-((rrans)-2-hydroxy-cyclohexyl)-6-(2-methoxy-ethoxy)-5-(4-trifluoromethyl-phenyl)-
nicotinamide,
N-((rrans)-2-hydroxy-cyclohexyl)-6-(2-methoxy-ethoxy)-5-(4-trifluoromethoxy-
phenyl)-nicotinamide,
6-cyclopropylmethoxy-5-(3,4-difluoro-phenyl}-N-((trans)-2-hydroxy-cyclohexyl)-
nicotinamide,
6-cyclopropylmethoxy-5-(4-fluoro-phenyl)-N-((trans)-2-hydroxy-cyclohexyl)-
nicotinamide,
6-cyclopropylmethoxy-N-({trans)-2-hydroxy-cyclohexyl)-5-(4-trifluoromethyl-phenyl)-
nicotinamide,
6-cyclopropylmethoxy-N-((trans)-2-hydroxy-cyclohexyl)-5-(4-trifluoromethoxy-
phenyl}-nicotinamide,
3-(4-cyano-phenyl)-6-cyclopropylmethoxy-N-((18,25)-2-hydroxy-cyclohexyl)-
nicotinamide,
(RS)-35-(4-chloro-phenyl)-N-(2-hydroxy-butyl)-6-(2-methoxy-ethoxy)-nicotinamide,
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5-(4-cyan
0-phenyl)-6-cyclopropylmethoxy-N-((1S,2S)-2-hydroxy-cyclohexyl)-

WORSAAANMe, PCT/EP2006/061060

(RS)-5-(4-chloro-phenyl)-N-(2-hydroxy-butyl)-6-(2-methoxy-ethoxy)

-nicotin amide, WO 2006/106054 PCTIEP2006/061060 - 14 (RS)
(B4Thoeblgivenitrsh) (2-(RatmlyxaththhoRyINVE B3Bttiflluoro-2-hydroxy-propyl)-
Bl&anhydrRxy-propyl)- nicotinamide

ony loro- T . .
ﬁ%ﬁ Of)%} C?r (Sxy }g/?)clo ex ICO % 2%)—2—hydroxy~cyclohexyl) -nicotinamide,

B Qﬁ @H@l‘b}'ﬁﬁ‘éﬁyl%(@shﬁﬂ%ﬁ 2-dimethyl-propyl)-6-(2-methoxy-ethoxy)-
Rigdimetly|-propyl)-6-(2-methoxy-ethoxy) 5 nicotinamide,

éﬁ@?(%&%?@y‘? @Mﬁ%?gg{?ﬁ@ﬂ%@gtﬂ%wgz?lmethoxy—eth0xy)—

2-methoxy-et otinam
BIOUBIBI8Ephenyl)-N-((IRS,2RS)-2-hydroxy-cyclohexylm ethyl)
Sezehethghenethdiyf) IRIGARSaDibe)d@y-cyclohexylmethyl)-6-(2-methoxy-
gﬁ{gx gf&ﬁbﬁﬁ)&,N ((1R,2R)-2-methoxy-cyclohexyl)-6-(2-methoxy-etho

5%%@ R B SR G e——

Eu(ml@hml@ﬁphenyl) N-(1- hydroxy cyclohexylmethyl) -6-(2-methoxy-ethoxy)

5 mm@&wﬁﬁmjﬁﬁ)@ ((1SR,2RS)-2-hydroxy-cyclohexylmethyl)-6-(2-methoxy-

hI ro- Em }A\I ((1R,2R)-2-hydroxy-cyclohexyl)-6-(1-methyl-
cyc ropy me -nicotinamide, (-)-5- (4-chloro-phen yl) -N-

v E?ﬁ?oﬁwwﬂ ek CYEo R ABBR) i 2Ry nasthagNde,

2Qotinamide,

SR Heng{pemwngmw-&agﬂga% -RrPPY:; (- methoxy-e

thoxy)- nicotina

@’f@-@tﬂ?}?@‘ﬁﬂ%} 8‘%%1Uﬁ%‘rqﬁﬂmethoxy N-((IR,2R)-2-hydroxy-cyclohexy
()7 Hiddtictdnrid@hbn {B-chGiayphenyl)s6-12:sduiopropypBIHoX) bR .aRYxy)-
ﬁ?c@ygigﬁgecyclohexyl) 25 nicotinamide, 5- (4 -chloro-phenyl)

S R B B
&Wﬂﬁ%@tﬂ%\mlde
3-(4-chloro-phenyl)-6-cyclopentylmethoxy-N-((1R,2R)-2-hydroxy-cyclohexyl)-
nicotinamide,
5-(4-chloro-phenyl)-6-(2-cyclopropyl-ethoxy)-N-((1R,2R)-2-hydroxy-cyclohexyl)-
nicotinamide,
5-(4-ehloro-phenyl)-6-cyclobutylmethoxy-N-{(1R,2R)-2-hydroxy-cyclohexyl)-
nicoiinamide,
5-(4-chloro-phenyl)-6-(3,3-dimethyl-butoxy)-N-((1R,2R)-2-hydroxy-cyclohexyl)-
nicotinamide,
5-(4-chloro-phenyl}-N-((1RS,2RS)-2-hydroxy-cyclohexylmethyl)-6-(1-methyl-
cyclopropylmethoxy)-nicotinamide,
6-benzyloxy-5-(4-chloro-phenyl)-N-((1RS,2RS)-2-hydroxy-cyclohexylmethyl)-
nicotinamide,
5-(4-fluoro-phenyl)-N-((1R,2R)-2-hydroxy-cyclohexyl)-6-(2-methoxy-ethoxy)-
nicotinamide,
N-((1R,2R)-2-hydroxy-cyclohexyl)-6-(2-methoxy-ethoxy)-5-(4-trifluoromethyl-phenyl)-
nicotinamide,
N-((1R,2R}-2-hydroxy-cyclohexyl)-6-(2-methoxy-ethoxy)-5-(4-trifluoromethoxy-
phenyl)-nicotinamide,
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5-(4-chloro-phenyl)-N-((IRS,2RS)-2-hydroxy-cyclohexylmethyl)-6-(1-methy

WL HpeIepndylmethoxy)-nicotinamide, PCT/EP2006/061060

6-benzyloxy-5-(4-chloro-phenyl)-N-((1RS18RS)-2-hydroxy-cyclohexylmeth
yl)- nicotinamide, 5- (4-flu oro-phen yl) -N- ((1R,2R)

P Aydvioxy-phctohe A 6R (2R thpdkyathyrioh 8§/hidetthanidey oxy-ethoxy)-
Mgﬁagﬁa@ hydroxy-cyclohexyl)-6-(2- methoxy ethoxy)-5-(4-trifluorometh

%2 ng(/)%() eCOtli}yFSfj@%éoro )[ hoky? i dg) )fe%%xﬁ 8@&%&?8@%\?@0@)

26@@&%@54 PCTIEP2006/061060 - 15
5-(4-chiore-pienyh) AN ((URZR R 2yeroxyyelstieR eyt A 2nia@BIRaKyRiR cth yi-

RN MER %HH%
ﬁ?{ ?Iuorg&q enyl)-N-(('1R, ZRI -2-hydroxy-cyclohexyl)-6-(2-isopropoxy-eth
@xg—cyclohexy) 6-[(2- methoxy»elhyllj/ methyl-amino}-5-(4-

Era(hmiﬂma%ghemﬁk)f,ﬂ)—ﬁ(mtﬁﬁx)ﬂiﬁﬁyd roxy-cyclohexyl)-6-[(2-methoxy-ethyl

b- (BN P 59 1iNaMIESo1an -4-yimethoxy)-N-((1R.2R)-2-hyd ] i
N—mIR 2R W %@mxngyc ohexy -6 [ methory-ethiy) mothylamne] <eionexyh

A Eﬂ?romethyl -phenyl)-nicotinamide, 5-(4-chloro-phenyl)-6-([l,3]
éTbb(bfddmylﬂ@e‘ﬂhﬁi@?mp&ﬂ)WZQ}&WWC%I@WWQWfﬁddtlnam|de,

ﬁiﬁ[&&%@%ﬁ%ﬁﬂﬁ@%ﬂﬂ%ﬂhﬁiﬂ%R ,2R)-2-hydroxy-cyclohexyl)-5-(4-
iflugromet tinamide

%‘{/L %)5 YISk eﬁ}gr?yfv i\ %ﬁ’&ﬁaF%) }é"iﬁmd%)%?/]c aﬂ%ky
DCAlEHRAE |de 15
5*(4«&[{1@@1511‘@@}6)1“?\1€(ME&Wyyeyﬂi@hﬁ3%)i§ﬂSﬂbM}O?Kbﬁmﬁ@ﬁﬂae,

R Sy SRS AL LA S st el
Ricotnamite

5-(4-Ghlmo PN (FRERR D noxyycldioExi)6- (Bethstiylbousoxy)
nRiG@inamide, 20 (- ) cis

?_ (%C% |r|121 gpoeny )o §pro Irgg:\&?x%% m’méd{‘ﬁﬁ Wéclo ﬁ)élxyethé/h%@n
(‘GEN}ER}UQ%ydroxy cyclohexyl)
6-(4-carbamoyl-butoxy)-5-(4-chloro-phenyl)-N-((1R,2R)-2-hydroxy-cyclohexyl)-
nicotinamide,

(-)-5-(4-chloro-phenyl)-6-cyclopropylmethoxy-N-{ 2-hydroxymethyl-butyl)-
nicotinamide,
(RS)-5-(4-chloro-phenyl)-N-(2-hydroxymethyl-pentyl)-6-(2-methoxy-ethoxy)-
nicotinamide,
6-cyclopropylmethoxy-N-((1R,2R)-2-hydroxy-cyclohexyl)-5-(4-trifluoromethyl-
phenyl)-nicotinamide,
5-(4-chloro-phenyl)-N-({1R,2R)-2-hydroxy-cyclohexyl)-6-(oxetan-2-ylmethoxy)-
nicotinamide,
5-(4-chloro-phenyl)-N-((1R,2R)-2-hydroxy-cyclohexyl)-6-(2,2,2-trifluoro-ethoxy)-
nicotinamide, |
5-(4-chloro-phenyl)-N-(2-cyclopropyl-2- hydl oxy-propyl}-6-(2,2,2-trifluoro-ethoxy)-
nicotinamide,
3-(4-fluoro-phenyl)-N-{(1R,2R)-2-hydroxy-cyclohexyl)-6-(2,2,2-trifluoro-ethoxy)-
nicotinamide,
N-(2-cyclopropyl-2-hydroxy-propyh)-5-(4-fluoro-phenyl)-6-(2,2,2-trifluoro-ethoxy)-
nicotinamide,
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nicotinamide,
(-)-5-(4-chloro-phenyl)-6-cyclopropylmethoxy-N-(2-hydroxymethyl-butyl)-

WO itEmide, (RS) PCT/EP2006/961060

-5-(4-chloro-phenyl)-N-(2-hydroxym.ethylpentyl)-6-(2-methoxy-ethoxy) -
nicotinamide,

IB-6(RobRoBy InéthexysRigtRYDRI-C2 Bditoipoyelotienyl)-5-(4-mifluorometiyl-

(1. 2R lohexyh)-6 Imeth
-(4-chloro- -N- -2- -cyelohexyh-6- -2:vImet

%&%ﬁcﬁ?g%%%ﬁﬁ[@%%ﬁf ggﬁé?g_%ﬁ]—g%%tgﬁuoro—é’tﬁlOX)g?—)g@{ﬁqr%lXoromethy]_

REERYDRYICHD AR cyclohexyl)-6-(2,2,2-trifluoro-ethoxy) - nicotinamide, 5-

B chipaphand)oty- dR:l elyetohropil; 22 hydhoxyt propy)- B 4- rifluoromethoxy-

ég&ﬁﬁrﬁfﬂ&ﬁﬁq&ﬁmﬁxy) - 35 nicotinamide, 5- (4-flu

oro-phenyl)-N-((1R ’2R8-2-h¥drox -cyclohexyl) -6-(2,2,2-trifluoro-ethoxy)-

%i(:%ﬁhmdg}enyl)—]\f—( 1RS,2RS)-2-hydroxy-cyclohexylmethyl)-6-[ (2-methoxy-ethyl)-

Ne(Rybyatopedpyt@ihyarobey-propyl)-5-(4-fluoro-phenyl)-6-(2,2,2-trifluoro-et

2o . - . Eh 1 A - YL xyimel -
N A sy

N- -

nelﬁ%(} E) en [)-nicotin amide, N-(2-cyclopropyl-2-hydroxy-propyl) -6-

(2:2zi9 trifloi bt iyl N4 2 thitdersmetiph gtybngihybidolis- seldexysethoxy) -
NebdRAR)=2-hydroxy-cyclohexyl)-6-(2,2,2-trifluoro-ethoxy)-5-(4-trifluorom
R R e oSS e
HEXY SRR methyl- amino]-nicotinamide, (-) -cis- 6- cyclopropylmethoxy-
(6-(sAl (arGphremipshinCvhiioxdrayctobibhdryity )yl B otiadmigehoxy)-
I(ig-Ocig§l-3'§1-1(iﬂéc’:_hIoro_-phenyl)-N-(Z-hydroxy-cyclohexylmethyl)-6-(2-methoxy-e
T I O8 efe T G Lt L
lekesy{tiootio ashigay1)-N-(2-hydroxy-cyclohexylmethyl)-6-(2-methoxy-et
Dexyehloro-phenyl)-6-(cyclopropylmethyl-methyl-amino)-N-( (1RS,2RS)-2-h ydroxy-
cyclohexylmethyl)-nicotinamide,
6-{cyclopropylmethyl-methyl-amino)-5-(4-fluoro-phenyl)-N-((1R 2R)-2-hydroxy-
cyclohexyl)-nicotinamide,
6-(cyclopropylmethyl-methyl-amino)-5-(4-fluoro-phenyl)-N-((1RS,2RS)-2-hydroxy-
cyclohexylmethyl)-nicotinamide,
5-{4-chloro-phenyl)-N-(2-cyclopropyl-2-hydroxy-propyl)-6-(3-methyl-isoxazol-5-
yimethoxy)-nicotinamide,

5-(4-chloro-phenyl)-N-((1R,2R)- 2-hydroxy-cyclohexyl)-6-(3-methyl-isoxazol-5-
ylmethoxy)-nicotinamide,
¢is-5-(4-chloro-phenyl)-N-(2-hydroxy-cyclohexylmethyl)-6-(3-methyl-isoxazol-5-
ylmethoxy)-nicotinamide, ‘
5-(4-chloro-phenyl)-N-(2-hydroxymethyl-butyl)-6-(3-methyl-isoxazol-5-ylmethoxy)-
nicotinamide,
N-((R)-2-cyclopropyl-2-hydroxy-propyl)-6-cyclopropylmethoxy-5-(4-triftuoromethyl-
phenyl)-nicotinamide,
N-((S)-2-cyclopropyl-2-hydroxy-propyl)-6-cyclopropylmethoxy-5-(4-trifluoromethyl-
phenyl)-nicotinamide,
6-cyclopropylmethoxy-N-((1RS,2RS)-2-hydroxy-cyclohexylmethyl)-35-(4-

triflucromethoxy-phenyl)-nicotinamide,
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nicotinamide, 5-(4-chloro-phenyl)-6-(cyclopropylmethyl-methyl-amino)
-N-((1R,2R)-2-hydroxy- cyclohexyl)-nicotinamide, 5-

Weeds%menyl)-6-(cyclopropylmethyl-methyl- amino) PCT/EP2006/061060

-N-((1RS,2RS)-2-hydroxy- 20 cyclohexymnigthyl) -nicotin amide, 6-
(cyclopropylm ethyl- methyl- amino) -5- (4-fluoro -phenyl) -N- ((I R,2R)
{EhyddycssiershexyBnidotixamioey b-4oclopropyimethyky-5-(4-
Iﬂaﬂmw@ﬁm@xﬁﬂcﬁmt@ae&ﬁwﬁz%((l RS,2RS)-2-hydroxy-

g%% g;f%rg @OE?ZP@ c 9§ropypr%r?i))a )%%/Olﬁ?oﬁlglf)s'étwmﬂu IRy
u inamide,

5-(4-chloro- pheﬁWb}M(RQZR)%@yﬁfﬁ?@W@m?Kyt}(methyl—propyl—amino)—
rﬁc@:ﬂh‘?ﬁ%’é isoxazol-5- ylmeth oxy) -nicotinamide, cis-5-

chloro -phenyl) -N-(2-hydroxy-cyclohexylmethyl)-6-(3-methyl-isoxazol-5-
Tﬁpéﬂ%)g}}eﬁ& e{l?nfafé‘k(}propyi 2-hydroxy-pfopyl)-6-(pyridin-2-ylmethoxy)-

Bimwmmhenyl) N-(2-hydroxymethyl-butyl)-6-(3-methyl-isoxazol-5-ylm

etNQE- BIERIIBPIHGsth oxy-N-((2-hydroxy-cyclohexylmethyl)-5-(4- trifluoromethoxy-
%MMH é/clopro I-2-hydroxy-propyl)-6-cyclopropylmethoxy-5-(4-trifluoro
p eny ?mnamlde 35
N @é’-@yél@m@pxlr%hwhmixyppmwb%@y@wbmqmthem@@@:(mﬂﬂnm@mthyl-
mﬁﬂﬂyﬂ) phenylrhigetinamide,

r9) ( 0 ex th 4-
S e S Db dino -
pleatiepRslss/061060 -1'7
(RY)R-L2ptotopropyl-Byidyekexnrqrapyi) 8- dyciapidpyleth ynbtidxy-ethoxy)-
mﬁggﬁgmggoxy phenyl) -nicotin amide,

C Imethoxy-N-((IR,2R)-2-hydroxy-cyclohexyl)-5-(4-trifluorometh
2\;( )(%)ﬁ%ﬁyéi?%% %1%’(‘-5‘( %xy pr)opy %-cy&iopx opylme){}zoxy(-S (4-fluoro-phenyl)-
Bigatohinrggphenyl)-N-((1R,2R)-2-hydroxy-cyclohexyl)-6-(meth

gt mmbanwﬁ@hyzmqtmmﬁi@hydm 2H-[1,2'1bipyridinyl-5"-carboxylic acid

0 I) N oprapyl-2-hydroxy-propyl)-6-(pyridin-2-ylmeth
% % éﬁéyc%@r%pylmethoxy N-

G

ni |
&fi%‘%@t&z;&vawéggﬂgsitﬁwclsp{apwlf%wghwmﬂ) 6-(3-methyl-isoxazol-5-
ylmethoxy)-nicotinamide,
(-)-N-(2-cyclopropyl-2-hydroxy-propyl)-6-cyclopropylmethoxy-5-(4-trifluoromethoxy-
phenyl)-nicotinamide,
5-(4-chloro-phenyl)-N-((1R,2R)-2-hydroxy-cyclohexyl)-6-( 1-methyl-1H-imidazol-2-
ylmethoxy)-nicotinamide,
6-cyclopropylmethoxy-N-((1RS,2RS)-2-hydroxy-cyclohexylmethyl)-5-(4-
trifluoromethyl-phenyl)-nicotinamide,
5-(4-chloro-phenyl)-N-{(1R,2R)-2-hydroxy-cyclohexyl)-6-(2-methyl-2H-[ 1,2,4}triazol-
3-ylmethoxy)-nicotinamide,
ciS—S—(4wch10r0-phenyl)—N—(2—hydroxy—cyclohexylmethyl)~6«(2~methy1—2H—
[1,2.4]triazol-3-ylmethoxy)-nicotinamide,
cis-3-(4-Chloro-phenyl)-N~(2-hydroxy-cyclohexylmethyl)-6-(1-methyl- 1H-imidazol-2- |
ylmethoxy)-nicotinamide,
cis-5-(4-chloro-phenyl)-N-(2-hydroxy-cyclohexylmethyl)-6-(pyrimidin-2-ylmethoxy)-
nicotinamide,
5-(4-chloro-phenyl)-N-(2-hydroxymethyl-butyl)-6-(pyrimidin-2-ylmethoxy)-
nicotinamide,
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10 phenyl)-nicotinamide,
N-((R)-2-cyclopropyl-2-hydroxy-propyl)-6-(2-methoxy-ethoxy)-5-(4-trifluoro

WS g8Renyl)-nieotinamide, PCT/EP2006/061060

5-(4-fluoro-phenyl)-N-((1R,2R)-2-hydroxygyclohexyl)-6-(methyl-propyl-am
ino) - nicotinamide, 15
N} Ry pylomommpy eBhlysiix{2gropyl )b d@ifiboxghpleeng)) B (@ infbthoxyahyl-
ﬁn@ﬁyi{ m@@ﬁﬁ%ﬁl@@ N ((R) » |
clo - uoro-phen
Ig%(/) mrgo en)ét %CI en 3%\%( %Qé(o(tq?g%gg)%}H(t%roxy—cyclgﬂexﬂr%ethyl)—
ill@}mﬁmléﬁwyl 5 carboxyllc acid 20

SURAR G- btyetr axyACY ClateyD-amiely-cyclohexyl)-6- (pyrimidin-2-ylmethoxy)-
151&) Elg{ phenyl) N-((S)-2- cyclopropyl -2-hydroxy-propyl)-6-(3-methyl-iso
azo methoxy)-nicotinamide, (-)-N- (2-cyclopropyl-2-hydroxy-propyl)

Sd%m%wmenafxw@%w éwlwﬁﬁmw Harhidgessoxy)-
mif@Echtordephenyl)-N-((1R,2R)-2-hydroxy-cyclohexyl)-6-(1- methyl IH-imid

3481 Yimethexy yhisetn g Hﬁ?ﬁt%}i{%mﬁm@mﬁ% & RS ERM oxy)-

-2-h drox cyclohexylmethy fifluoromethyl-phenyl) nlcotlnamlde

%“‘(91 SSisilels phenyl) N-((1R,2R)-2-hydroxy-cyclohexyl)-6-(2-methyl-2H-[

& G ahiizeopheo ) yimEthodyynicstihdrhide])-6-(pyridin-4-yimethoxy)-

,@j@ijﬁr{élnghg)ro phenyl)-N-(2- hydroxy cyclohexylmethyl)-G- (2-methyl-2H- [
zoI 3- eotlna

S R S D ol e s A

Ih‘\‘i@ﬁﬁél‘-’lzd"yhmethoxy) nicotinamide, 35

w&:&%ﬁmph@r@ﬁbemtm(2dwwwwmbwmptwmﬁdmmiﬁ@mmoxy-
mgotmamlde 5- (4-chloro-phen

N (2-hydroxymethyl-butyl)-6-(pyrimidin-2- ylxnethoxy? nicotinamide,
%%71@56‘9@%%‘ ) SUIRABHOT RSy PropyD-6-(3 methyl-oxazol-S-

dis@hoyolopropyaeidaxy-N-(2-hydroxy-cyclohexylmethyl)-5-(4-trifluorome
thy- @lay% }ogm%agdw 2458y %mﬁmﬁtﬁy%wﬁmmmw
éﬁeny j2{|§§. 2-hy oxy cyclohexylmet
(RS)-6-cyclopropylmethoxy-N-(2-hydroxymethyl-butyl)-5-(4-trifluoromethyl-phenyl)-
nicotinamide,
(-)-6-cyclopropylmethoxy-N-(2-hydroxymethyl-butyl)-5-(4-triffluoromethyl-phenyl) -
nicotinamide,
(-)-cis-5-(4-Cyano-phenyl)-6-cyclopropylmethoxy-N-(2-hydroxy-cyclohexylmethyl)-
nicotinamide,
(+)~cis-5-(4-cyano-phenyl)-6-cyclopropylmethoxy-N-(2-hydroxy-cyclohexylmethyl)-
nicotinamide,
(-)-5-(4-cyano-phenyl)-6-cyclopropylmethoxy-N-((2-hydroxymethyl-butyl)-
nicotinamide,
(+)-5-(4~cyano-phenyl)-6-cyclopropylmethoxy-N-((2-hydroxymethyl-butyl)-
nicotinamide,
(+)-5-(4-cyano-phenyl)-N-(2-cyclopropyl-2-hydroxy-propyl)-6-cyclopropylmethoxy-
nicotinamide,
6-cyclopropylmethoxy-5-(4-fluoro-phenyl)-N-(2-hydroxy-2-methyl-propyl)-
nicotinamide,
(-)-6-cyclopropylmethoxy-N-(2-hydroxymethyl-butyl)-5-(4-trifluoromethoxy-phenyl)-

nicotinamide,
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nicotinamide, 5
5-(4-chloro-phenyl)-N-((1.R,2R)-2-hydroxy-cyclohexyl)-6-(pyrimidin-2-ylme

WQRBIS/1¢fiEbtinamide, PCT/EP2006/061060

5-(4-chloro-phenyl)-N-((IR,2R)-2-hydroxy+ayclohexyl)-6-(pyridin-4-ylmetho
Xy)- nicotinamide, cis-

Ga-loniomerihethplynb-(@HrroxplegetbhdxyInternd 6 cysyeitintipkitathox
Mol gigatinamide, 5- (4-chloro-phenyl)

dro - -4-y| -
%ﬁf?&‘gé ﬁg%‘i]%%‘f’@@%r?p@ym&ﬁyy e A St -
Higanislte
ﬁ{mmﬁepﬁihﬁmlw«mme&%ﬂf@ﬁ%@ctmw@iyf@r@mmﬁueyﬂﬁmpx&)-

m%tpl%}/mmcotmamlde 5- (4-chloro-phenyl) -N- ((R)
-2-cyclopropyl-2-hydroxy-propyl)-6-(3-methyl-isoxazol-5-

%/l%e%}&?) SO IAE) REFR RSB o Py SS9 YD -6-(pyridin-3-ylmethoxy)-
fRtydrongmethyl-bu tyl)-5-(4-trifluoromethoxy- 20 phenyl)-nicotinamide,

mmG?M% MERRYN-propyl)-5-(4-fluoro-phenyl)-6-(pyridin- 3-ylmethoxy)-
(i droxxmet yl-butyl)-5- (ﬁ[rl?ﬂuoromethyl phengl) njflcotlngr)glde b >

-)- -cymlopf‘opylmethoxy N-(2-hydroxymethyl,butyl)-5-(4-trifluoromethyl-p
héhghlaeateaniod - U8 =3-exslopropyl-2-hydroxy-propyl)-6-(3-methyl-pyridin-2-
Jntétkoanaribenybrigyclopropylmethoxy-N-(2-hydroxy-cyclohexylmethyl
;{gﬁ%”%%”‘@f R P oL R R G CemsstRasigin->

-y St ghriﬁH’éi
1 Q@MWVWWI{GJCMDQWwim@%h@mﬁb@&%yﬂmmmﬂﬁﬂh%maml—z
cy. glr%gh%r?ieéiao)gn%\}lrﬁgg ril10 prrc])en?/rll)eth I-butyl)- nicotinamide

_6- y utyl)- nicoti [

(ﬁ 5[3(4%%#8%@%);‘4\‘?1’&%;?6 YLK Byny-s-Eddpraysny)-
Iem@mnmﬁt;tlnamlde 35

fﬁ@y@ wmfé%ﬁ}@tmmsa}vim&@ekgﬁremzn@tﬁmwwlk
nlco é }g:lopropylmeth oxy-N-(2-hydroxymethyl-butyl)
mé {11 zhm
1? iHd Gromethoxy-phen 1)-

5- (4 ﬂuoro -phenyl)-N-((1R,2R)-2-hydroxy-cyclohexyl)-6-(5-methyl-isoxazol-3-

ylmethoxy)-nicotinamide,
5-(4-chloro-phenyl)-N-((R)-2-cyclopropyl-2-hydroxy-propyl)-6-(5-methyl-isoxazol-3-
ylmethoxy)-nicotinamide,
N-({(R)-2-cyclopropyl-2-hydroxy-propyl)-5-(4-fluoro-phenyl)-6-( 5-methyl-isoxazol-3-
ylmethoxy)-nicotinamide,
N-((R)-2-cyclopropyl-2-hydroxy-propyl)-5-{4-fluoro-phenyl)-6-( pyridin-2-ylmethoxy)-
nicotinamide,
(RS)-6-cyclopropylmethoxy-5-(4-fluoro-phenyl)-N-(3,3,3-trifluoro-2-hydroxy-2-
methyl-propyl}-nicotinamide,
{RS)-6-cyclopropylmethoxy-N-(3,3,3-trifluoro-2-hydroxy-2-methyl-propyl)-5-(4-
trifluoromethyl-phenyl)-nicotinamide,
(RS)-6-cyclopropylmethoxy-N-(3,3,3-trifluoro-2-hydroxy-2-methyl-propyl)-5-(4-
trifluoromethoxy-phenyl)-nicotinamide,
5-(4-chloro-phenyl)-N-((1R,2R)-2-hydroxy-cyclohexyl)-6-(3-methyl-pyridin-2-
ylmethoxy)-nicotinamide,
5-(4-fluoro-phenyh)-N-((LR,2R)-2-hydroxy-cyclohexyl)-6-(3-methyl-pyridin-2-

ylmethoxy)-nicotinamide
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nicotinamide, WO 2006/106054 PCT/EP2006/061060 -19
6-cyclopropylmethoxy-5-(4-fluoro-phenyl)-N-(1-hydroxy-cyclopentylmethyl)

WG pheotpeiiide, PCT/EP2006/061060

5-(4-chloro-phenyl)-N-((1R,2R)-2-hydroxy¢eyclohexyl)-6-(pyridin-3-ylmetho
Xy)- nicotinamide, 5
5-(4-¢hdoro-phemyll)-N-((IR 2R)-2-hydosy aypbibleydyts 6 r(pyditin 3dphetb tingx-
Yicdugetinagmide, 5- (4-chloro-phen
e O R S B YR SRR B -2 tmethony)-
NegRy2medilopropyl-2-hydroxy-propyl)-5-(4-fluoro-phenyl)-6-(pyridin-3-yl
sethaxyo- gi:RigptinamiReR) - 2-hydroxy-cyclohexyl)-6-(pyridin-2-ylmethoxy)-
éf 4ﬁﬁgmlli8éphenyl)-N-((R)-2-cyc|opropyl-2-hydroxy-propyl)—6-(3-methyl-py
ridin-2- yiméthoxy)-nicotinamide, N- ((R) - 2-cycloprop I-2;hydroxy-propyg
S5 EREAT (61 K iatrirdsprifchoR sty i thdmrBO 1S -
bi¢dachlaidephenyl)-N-((1R,2R)-2-hydroxy-cyclohexyl)-6-[methyl-

Lmethyl-thi =2 I N0 -Bieat id N7 pvridin-4-vimethoxv)-
%}g}%@&ﬂ %ﬁrfx@g&g&%@&gﬁ%mggé@(%ﬁ@g-pﬁeﬁynm )

dttAde, 5- (4-chloro-phenyl) -N- ((I R,2R) -2-hydroxy-cyclohexyl) -6-
Fnetthyicigandl-/8-(28) ylnredienpprichtindrmide propyl)-6-(pyridin-4-ylmethoxy)-
erfdrfiuarerphenyl)-N-((1R,2R)-2-hydroxy-cyclohexyl)
=6-(5-methyl-iso I-3- ylmeth oxy)-nicefin ide,

o R AR PR 2 hydspaccactaone
KigpdRamifiethoxy) -nicotin amide, 25
M{(R) 2reyalapmpyiHz-Rydpaiarapyihdee-fluoro-phenyl)-6-(5-methyl-iso

xazol-3- ylmeth oxy) -nicotinamide,

N-((R sy SO proRY 2 By YnBsoRY e fdiflugkg-phenyl)-6-(pyridin-2-yl
B S 3 S ERBIEREP 1 k2 by
PHEtopyERhcskEmide,

RS FelopriapylT R gl rid B3 -Hlikd o10 72- (& ORY-2-Matyy RIamyheRy) -
it amide,
6-butoxy-5-(4-chloro-phenyl)-N-{(1R,2R)-2-hydroxy-cyclohexyl)-nicotinamide,
6-butoxy-5-(4-chloro-phenyl)-N-(2-cyclopropyl-2-hydroxy-propyl)-nicotinamide,
5-(4-chloro-phenyl)-6-cyclopropylmethoxy-N-((1R,2R)-2-hydroxy-cyclohexyl)-
nicotinamide,
5-(4-chloro-phenyl)-N-(2-cyclopropyl-2-hydroxy-propyl)-6-cyclopropylmethoxy-
nicotinamide,
6-cyclopropylmethoxy-5-(2-fluoro-5-trifluoromethyl-phenyl)-N-((1R,2R)-2-hydroxy-
cyclohexyl)-nicotmamide,
6-butoxy-5-(2-chloro-5-trifluoromethyl-phenyl}-N-((1R,2R)-2-hydroxy-cyclohexyl) -
nicotinamide, |
5-(2-chloro-5-triflnoromethyl-phenyl)-6-cyclopropylmethoxy-N-((1R,2R)-2-hydroxy-
cyclohexyl)-nicotinamide,

and all pharmaceutically acceptable salts thercof.

Especially preferred are the compounds selected from the group consisting of:
5-(4-chloro-phenyl)-6-cyclopropylmethoxy-N-({1R,2R)-2-hydroxy-cyclohexyl)-
nicotinamide,
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25

trifluoromethyl-phenyl)-nicotinamide, (RS)
-6-cyclopropylmethoxy-N-(3,3,3-trifluoro-2-hydroxy-2-methyl-propyl)-5-(4-

Waiereisthoxy-phenyl)-nicotinamide, 35 PCT/EP2006/061060

5-(4-chloro-phenyl)-N-((1R,2R)-2-hydroxyicyclohexyl)-6-(3-methyl-pyridin-
2- yhnethoxy)-nicotinamide,
5-(4-fluono-phenyl)-N-((1R, 2R) 2 hddrexyepyiciohoXyk)-62( 8 enkeohyHplyoii-
Aiymethiy)-nicotin amide WO 2006/106054 PCTIEP2006/061060 -20
?ﬁ@%@%ﬁ;’yﬂ?ﬁﬁ %ﬁ%ﬁa}%@-6?(Q%jéﬂ%‘gxy%ﬁq'%Q;%@'%a@%ﬁ%@'%%thﬁ-phenyl)»
gitalErBYggphenyl)-N-((R)-2-cyclopropyl-2-hydroxy-propyl)-6-(pyridin-2-yl
metoprppyteatinaryide(b fuoro-phenyl)-N-(( 1R, 2R)-2-hydroxy-cyclohexyl)-
i gggﬁ%ﬁ)dghenyl)-N-((lR,2R)-2-hydroxy-cyclohexyl)-6-(pyridin-2-ylmetho
xy)- nicotinam,ide, 5-(4-fluoro-phenyl) -N-
(ﬁ@é@p%:%ﬂ%}fawl- BshexyREpsrindapremBgomictiratae Rbenyl)-
(@ytiRagyclopropyl- 2-hydroxy-propyl) -5- (4- flu oro-phenyl)-6-
sidine At 0.1 Ak Dieptinamide, 5+(4: ol _

gﬁé.%ﬂ%?‘%%@?@h%‘%%é’%‘?}%%&fﬁ&?ﬂ%%%%ﬁ%m Zyimethoxy)

COtRAR , 5- (4-cyano-phenyl) -6-cyclopropylmethoxy-N- ((1R,2R)
gl pharogeiotiesll)) acnipoainanaideiheBeahd all pharmaceutically
acceptable salts thereof. A group of preferred compounds are the
followlig:present invention also relates to a process for the manufacture of compounds
Br@ichiora- Astitkipmethy sahanyPsfseysiangatydoxy-N-((1R 2R)-2-hydro
xy- cyclohexyl) -n ico tin amide,
6-butgx i}%—éZ-glg&&?-gétgi I%?Egitrr}leéyg/l-phenyl)-N-((lR,2R)-2-hydroxy-cyc|oh
exyl)- /) mcgtlnamlge,
6-butoxy-5-(4-chloro-phenyl)-N-((IR,2R)-2-hydroxy-cyclohexyl)-nicotinamid
e, 6-butoxy-5-(4-chloro-phenyl)
-pLop ):ﬁicotinamide,

yl)- nicotinamide, 25
5-(4-eh|oro-phenyl)-mf
OXY-

wherein X and R® to R® are as defined herein before, with an amine of the formula
H-NR'R? i

wherein R' and R? are as defined herein before, with the help of an coupling agent
under basic conditions,

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

Coupling agents for the reaction of compounds of formula IT with amines of
formula ITT are for example NN -carbonyldiimidazole (CDI), N,N’-
dicyclohexylcarbodiimide (DCC), 1-(3-dimethylaminopropyl)-3-ethylcarbodiimide
hydrochloride (EDCI), 1-[bis(dimethylamino)methylene]-1H-1,2,3-triazolo[4,5-
blpyridinium-3-oxide hexafluorophosphate (HATU), 1-hydroxy-1,2,3-benzotriazole
(HOBT), or O-benzotriazol-1-yI-N,N,N’ N’-tetramethyluronium tetrafluoroborate
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nicotinamide,
6-cyclopropylmethoxy-5-(2-fluoro-5-trifluoromethyl-phenyl)-N-((1R,2R)-2-h

WO ohexyl)-nicotin amide, PCT/EP2006/061060

6-butoxy-5-(2-chloro-5-trifluoromethyl-ph2nyl)-N-((1R,2R)-2-hydroxy-cyclo
hexyl)- 30 nicotinamide,

SIB I ReBier oramis ghagaphény T e peibprisgiasce inebodnrighRliarine,
tﬁf&@gj@yyemy@my_ﬁdmijgﬁ@ﬁgﬁﬂa[@aarmaceutically acceptable

salts thereof. Especially preferred are the compounds selected from the
groupqRsistiag Ofie3Resent invention also relates t(;_ I% frocess for the manufacture of

5-(4-chloro-phenyl)-6-cyclopropylmethoxy-N-((IR, 2-hydroxy-cyclohexy
AR TR SE A R A TR
5-(4-chloro-phenyl)-N-((1R,2R)-2-hydroxy-cyclohexyl)-6-(2-methoxy-ethox
y)- nié@ﬂﬁgﬁﬁaé:’ompound of formula
N-((IR,2R)-2-hydroxy-cyclohexyl)-6-(2-mgthoxy-ethoxy)-5-(4-trifluorometh
yl-phenyl)- nicotinamide, 5 6-cyclopropylinethoxy-5-(4-

exyl)- nicotinamide,
6-c>@b|propylwethoxy-5-(4-Plu

N-((R)-2-cyclopropyl-2-hydroxy
oro-phenyl)- nicotinamide,
5-(4-chloro-phenyl)-N-((1R,XR)-2-M/droxy-cyclohexyl) -6-
(pyrimidin-2-ylmethoxy)- 10gficotinamide, and all pharmaceutically
acceptable salts thereof The present invention also relates to a process
for the g1ar1uf cture gf compounds_ of formula | as defined above, which

proce¥8 TEM pYAS RSty 6 0 PERTHY RFA5FmViR AT MdTckes spees of the
OFMBIR4 X N 13 15R '

wherein R* to R? are as defined herein before and M means boronic acid or a

boronic acid ester, in the presence of a Pd catalyst under basic conditions,

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

The aryl metal species is preferably an aryl boronic acid or arylboronic acid ester.
The palladium catalyst is preferably a palladium(1)chloride-dppf complex which is used
in the presence of a base, preferably sodium carbonate.

Thus, the compounds of formula I can be manufactured by the methods given
below, by the methods given in the examples or by analogous methods. Appropriate
reaction conditions for the individual reaction steps are known {o the person skilled in
the art. Starting materials are either commercially available or can be prepared by
methods analogous to the methods given below or in the examples or by methods known
in the art.



10

15

20

25

30

35

wherein X and R3 to R8 are as defined herein before, with an amine of the
formula H-NR'R2 lll wherein R' and R2 are as defined herein before, with

WEAREFEHan coupling agent under basic conditions, 20 and PE B$i@is/061060

converting the resulting compound of forgaula | into a pharmaceutically
acceptable salt thereof. Coupling agents for the reaction of compounds of
formula¢iswithcainiiew s dondslsith dregorcexbsnplgure I, can be accomplished

Nd¥reabeigiimigazaiedmils N &4 dicyclohexylcarbodiimide (DCC),
1-(3-dimethylaminopropyl)-3-ethylcarbodiimide 25 hydrochloride (EDCI),

1- [b'sﬁélm%ﬂ 9{915'9)5@@5% lﬂ%@ld}hkjcozsélgfﬁéql%m?pound AA (5-bromo-6-

b) ridinium-3-oxidehexafluorophos ate

8r<§x§/¥ﬁ} ??ﬁé’ﬁ%}ﬁé’f&@éﬂ et g’l 78686-77-8) can be used as
mgrgmatami Pkl I B ctelﬁnam@ﬂhbla ronfamaiétrafitiochidoratepM@l by a three

&@9% QEARARMTEER2RE/A61 360N 24 bE By FaaRIERE &te}k&%%%&edm es
g) Sun'hablI q€ses include Erletg améne ||so§§q§%/%e Iargg d 5.
pre er“b?y AT DL ARG ol AL R S Ntidi RS Or&rst 8"
WW@@@WW%%@@M@%DWW@M&WWandé@rdémeaorus

phaveR WHR uposassIgampiisesethaaupling a compound of formula O Br
OH IV X Nil1l3 R wherein X and R3 are as defined herein before, with an

aryl r@;ﬁJMQ@m%@ 9{5@%&%&&% }éaa%b MR éﬂ%}?rﬁamtea

E?ﬂggr}e (8)1 as:rs%oarllsdgr?clqccﬂq For Po?rrei]; (rle 01 a p eno Otg%nglglg 9%% m t%c presence

of a base, for example sodium hydride, in a inert solvent, for example
dimethylformamide, at temperatures from room temperature to reflux temperature of

the solvent, preferably at room temperature.

Compound AE can be prepared by coupling a suitably substituted aryl metal
species of formula AD, preferably a arylboronic acid or arylboronic acid ester, with AC in
the presence of a suitable catalyst, preferably a palladium catalyst and more preferably
paltadium(Il)acetate/triphenylphosphine mixtures or palladium(I)chloride-dppf (1,1'-
bis(diphenylphosphino)ferrocene) complexes and a base, preferably triethylamine or
sodium carbonate in an inert solvent such as dimethylformamide or toluene,

Compound AF can then be obtained by saponification of compound AC by
methods known in the art, for example by saponification with an alkalimetal hydroxide,
for example sodium hydroxide, in a suitable solvent, for example a mixture of dioxane

and water.

In the following step compounds of formula I are obtained from compound AF
and the corresponding amine of formula 111 by suitable amide bond forming reactions.
These reactions are known in the art. For example coupling reagents like N,N’-carbonyl-
diimidazole (CDI), N,N’-dicyclohexylcarbodiimide (DCC), 1-(3-dimethylaminopropyl)-
3-ethylcarbodiimide hydrochloride (EDCI), 1-[bis( dimcthylamino)methy]ené}- 1H-
1,2,3-triazolo{4,5-b]pyridinium-3-oxide hexafluorophosphate (HATU), 1-hydroxy-
1,2,3-benzotriazole (HOBT), and O-benzotriazol-1-yl-N, NN’ N'-tetramethyluronium
tetrafluoroborate (TBTU) can be employed to affect such transformation. A convenient
method 1s to use for example TBTU and a base, for example Hiinig’s base(N-
ethyldiisopropylamine) in an inert solvent such as for example dimethylformamide at

room temperature.



boronic acid ester, in the presence of a Pd catalyst under basic conditions,
and, if desired, converting the resulting compound of formula | into a

WO RAM4ER ically acceptable salt thereof. The aryl metal spedi€d/#&P2006/061060
preferably an aryl boronic acid or arylbor@dic acid ester. 15 The palladium
catalyst is preferably a palladium(ll)chloride-dppf complex which is used
in the presence of a base, preferably>sbefitgrt carbonate. Thus, the
compounds of formula | can be manufactured by the methods given
below, bylthe methods given in the amples Pe i::'Sf\tLra!Borgous fpthodgeH. DMF.

Appffo ateD’ﬁeaE_ﬁQ’?j,ggndiﬁb etndiv on-gfeps are
nto the person skilled, e art. Starting materjals-gre eitHer R-OH

commercially available or can be prepared by methods analogous to theAB
methods given below or in the examples or by methods knoyyg in the art.
WO 2006/106054 PCT/EP2006/061060 -23 The synthesis of compounds
with the general structure |, cangse accomplished according tathe
following schemes 1 to 4. kallowingrthe pg)cedure accorgjng i

compoundAA (3-bTdHd-6- chjorof3-pyridipecar ic acid
Cm%QBGﬁﬁgan Be 213 ta@ng?n%%t’;al. gA ‘
c gfcially availafle or can aftesriatigely be prspared by a three

segfuence from dy-3-pyridisiecarboxylic 8@ following litekature
procedures by tion with bromine in acetic acid, preparation of the
5-brcﬁﬁo-6-chloro-3|:{4pyr“|ﬂdine carbofﬁﬁic acid chloride with phosphd¥us
oxychloride and/or phosphorus pentachloride and solvolysis wit
methanol. 10 Compapnd AC can be prepared from AA by reacti nrﬁ‘fjﬁhagse
suitably substituted primary or secondary alcohol of fornitfaMB opar
phenol of formula AB in the presence of a base, for exampie soglium
hydride, in a inert solvent, for example dimethylformamide, at
temperatures from room temperature to reflux temperature ofrthe solvent,
preferably at room temperature. 15 Compound AE can b&re
coupling a suitably substituted aryl metal species of formula
preferably a arylboronic acid or arylboronic acid ester, with AC,in ;h@
presence of a suitable catalyst, preferably a palladium catalysFi and ihore
preferably palladi.um(ll)acetate/triphenylphosphine mixtures orR’
palladium(ll)chloride-dppf (l.,I'- bis(diphenylph.osphino)ferrocene) i
complexes and a base, preferably triethylamine or 20 sodium carbonate in

an inerk SAERY UL e oA ids WelpiFARd according to scheme 2
starting from compound BA (5-bromo-6-chloro-3-picoline, CAS RN 17282-03-0), which

1s commercially available or can be prepared starting from 6-hydroxy-3-picoline

N

following Hterature procedures by bromination with N-bromosuccinimide (NBS) and

reaction with phosphorus oxycloride.
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Compound AF can then be obtained by saponification of compound AC by
methods known in the art, for example by saponification with an

Wa M hydroxide, for example sodium hydroxide, in a suR40IEP2006/661060

solvent, for example a mixture of dioxane2®and water. 25 In the following
step compounds of formula | are obtained from compound AF and the
corresponding amine of formula Il by&uitadR amide bond forming
reactions. These reactions are known in the art. For example coupllng

reagenis like yl dlgplda ole (CDI), H, DMF,
N,N'- Iohexaﬁr_b_o_%lde (DYIC), 1-(3- dlme?hilamlnow AT 100
3rethiytegrbodiimide hydrochlogd ), o N

1-[bis(dimethylamino)methylene]-1H 30 1,2,3-triazolo [4,5-b] pyridinium- S-OH
oxide hexafluorophosphate (HATU), 1-hydroxy- 1,2,3-benzogjazole AB
(HOBT), and O-benzotriazol-I-y1-N,N,N',N'-tetramethyluronium
tetrafluoroborate (TBTU) can be employed to affect such transformation. A
convenient method is to use for example ' TBTU and a base, for example
Hanig's base(N ethﬂgg%%ppylanﬁ 2) ivapRnert solvent such as for
examgpi ethylformamaide at 35 ro mperature. WO 2006/106054
PCT/EP 06 061060—24-Sgheméti 0 O 1) ROCi3, PCls O NaH, DMF,
OH B ©@H Br OH 2)FMCOH BrO RTFF-TQ N\HO N CI N R3-OH AB AA
R'R' RS Ra Rs RRO afalyst 0 0 Br O/Base Rs 0 NaOH Rs J\ JI OH
O N R"RQp N dioxan 01N 3 R6 R8 R Water R3 AC I%SN%A&A ARG
AD RIRZ-NH TBTH, Be M ’

BC by, reflux
2) NH,OH

AD 3) Bu,NMnO,

TBTU, Base
DMF

R'R2-NH

I

Compound BB is prepared from BA by reaction with a suitably substituted primary
or secondary alcohol of formula AB or a phenol of formula AB in the presence of a base,
for example sodium hydride, in a inert solvent, for example dimethylformamide, at
temperatures from room temperature to reflux temperature of the solvent, preferably at
70 °C.

Compound BC can then be prepared by coupling a suitably substituted aryl metal
species, preferably a arylboronic acid or arylboronic acid ester of formula AD, with BB in
the presence of a suitable catalyst, preferably a palladium catalyst and more preferably
palladium(If)chloride-dppf complexes and a base, preferably sodium carbonate in an
mert solvent such as toluene.

Starting from BC compound AD can be obtained by direct or multistep oxidation
of the methyl group by methods known in the art as for example those reviewed in
March, Advanced Organic Chemistry, 5th ed. 2001, Wiley & Sons. More specifically



DMF 1l 7 RsRp RsN.R' ~ON R31 Alternatively, compounds of
formula | can be prepared according to scheme 2 starting from compound
WG dR10-6-chloro-3-picoline, CAS RN 17282-03-0), whiclP€§&P2606/061060

commercially available or can be prepareg;starting from

6-hydroxy-3-picoline following literature procedures by bromination with

d-nerno SURCI nim icebiNiBis jad dvitb a8 o avithuptio sphdr (5 BXy olatid@resence of a

B P T G0 Q%%;@‘*Qﬁ%@@bﬁ A ARy ot

r i3 Br 0. - -

RRaTEHE R B bR Ry o end e Reen s e

RIS CRBIRAB Or b Femise2yiNHaOR AR PIEyBuMN MACY dRoTigR o the aldchyde
5 oralcohol and finally by oxidation with a suitable oxidizing agent, for example

tetrabutylammoninm permanganate, in an inert solvent such as pyridine.

Scheme 3
8]
O NaH, DMF, Br
Br Bu,NMnO RT to 80°G = OH

] SN 4 4 Br I SN o1 l )

= 0" N

CI” N o N Re-OH Ts
AB
BA CA CcB
TBTU,

Pd catalyst Base, DMF

Base
-—_—-—_—.————_——.—* m""‘-"‘

R RYR2-NH
5 3
R R T
5
R f M AF I

R

ABD

Alternatively, compounds of formula I can be prepared according to scheme 3

10 starting from compound CA (5-bromo-6-chloro-3-pyridinecarboxylic acid, CASRN
29241-62-1) which is commercially available or can be obtained by literature methods or

by oxidation of compound BA with tetrabutylammonium permanganate in pyridine.

Compound CB is obtained from compound CA by reaction with a suitably
substituted primary or secondary alcohol of formula AB or a phenol of formula AB in
15 the presence of two or more equivalents of a base, for example sodium hydride, in a inert
solvent, for example dimethylformamide, at temperatures from room temperature to
reflux temperature of the solvent, preferably at 70 °C.

Compound AF can then be prepared by coupling a suitably substituted aryl metal
species, preferably a arylboronic acid or arylboronic acid ester of formula AD, with CB in
20 the presence of a suitable catalyst, preferably a palladiom catalyst and more preferably
palladium(II)chloride-dppf complexes, and a base, preferably sodium carbonate in an
inert solvent such as toluene.



saRsRe RRpO TBTU,BaseR,-(N.RDMFR50H R4(RZR40N
R1R2-NH O3 N R3 R Il | AF Compound BB is prepared from BA by
WGaHIRatth a suitably substituted primary or secondary alc8kaYE}#2006/061060
formula AB or a phenol of formula AB in 2he presence of a base, 5 for
example sodium hydride, in a inert solvent, for example
dimethi{tfortisehidenrapoendp efdturesifrdwardonprepper stuténpfreflugompound
@Uﬂ@%ﬁﬂ&ﬁlﬁétﬂh@ §&1|:1/ gﬂhﬁ referaklyiabié 91@1;&9%@{39 86 wan&inpound
E @b[ﬁddb It& SUb fit 51%% aleydn?ie T, ps axe for
pre oronic aci arﬁ%or Hidacid ester BB PR
fgmalqwglg@@eﬁea@mmgma@gwsmwmmwm.W) or ally
5 ga@y&hdnﬂﬁ@@pﬁﬁfﬂb&ﬁﬁiaﬂmﬂ)@Kﬁﬂf}dﬁl—ﬁpﬂﬁi@fﬂ@i&%@@lﬁl&d}§lls1ly1
@%ﬁﬂﬁﬁ&?@%&?ﬁ%@ﬁ%@?@éﬁe ad@ ﬁ%rl df&%%?@%%%?@%hemmry,

Starting from BC coampound AD can thalne t or muttistep
okt gﬁ)’ ﬁ?h%’ﬁ?éﬂfyll\é%’%’f}illr%%%héd§‘kﬁ8ﬂ/}l in the art as for example

those reviewed in 15 March, Advanced Organic Chemistry, 5th ed. 2001,
Wile e ddbcapdeifiteny s Grodbias054 e Tt 2006/b1085ttuted

p2/ aoropeetith BEycarohel iuminaiadAmith Nﬂ@r@mp&ﬂmmmmﬁ& fRresence

S C itiator. as_for ex
0 %‘L%‘Pé%.fgﬁﬁ%%%%fﬁ@%%% i e -
disheibal 8?1&@%%%9%@%%%@%@ OQHhBHITRSAABH f'o@tﬁ%ﬂtﬁ%&aae@wtm eof
theowdvenit dhloetamaicly avithdor exgrapierammonium hydroxide to the
aldehyde 5 or alcohol and finally by oxidation with a suitable oxidizing

agenByf@@mmgmgumwmamm@Wﬁlﬁg@@@@&%&fh@@ mrﬁboromc acid
(%%’?ésgéﬁ% 3P g&(gr”g) 0§1%r1]1 a }%33 1tg H% Bl'\e/lgfe%é}ll\c/eB ﬁl\sltll\{ltagle catdlyst

15 preferably a palladium catalyst and more preferably palladium(I)chloride-dppf
complexes, and a base, preferably sodium carbonate in an inert solvent such as toluene, a
compound DC is obtained. Compound AF can in turn be prepared by de-protection of
compound DC by methods known in the art.
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Rs Pd catalyst R6 / R8 Base, DMF O Basel O1 RS\\OHRsNR R'al

WERIRFIRGISRA 11 RZ aRONONR s ~RR3 1IR3 RS M AF REIERDN6/061060

Alternatively, compounds of formula | carrpe prepared according to
scheme 3 10 starting from compound CA
(5-bromo-6-chloro-3-pyridinecarboxyliheid ACAS RN 29241-62-1) which
is commercially available or can be obtained by literature methods or by
oxidation of ddmpound BA with tetrabut Iammoryfrlj‘fn manganate in §
pyri&fﬁ(jﬁ@und CB is obt&in m oempouna by re&Ctighwith-ar
suit%tlJ stituted primary or, ary alcohol %g-g)rmula AB

phenol of formula AB in 15 the presence of two or more equivajents of a
base, for gxample sodium hydridepan a inert solverdBfor example pg
dimethylformamide, at temperatures from room temperature to reflux
temperature of the solvent, preferably at 70 C. Compound AF can then be
prepared by coupling a suitably-substituted aryl metal species, preferably
a arylboroniedasigyer arylharonic agid ester of formula AD, with CB iF? 20
the presence 8f= suitable cd ¥ '

more preferabl 7palladiunﬂf"’

ofejece m[—)Te-S(E?, angh

preferably sodigim carbonate itﬁi“ ineft solvent such as tolueng.
2006/10605 P2006/061G60 -27 2 N
R® M
R’ pC AF
AD
TBTU, R*R?-NH
Base, DMF

I

Alternatively, compounds of formula I can be prepared according to scheme 5
starting [rom compound EA by direct alkylation with an alkylating agent EB to give an
intermediate EC. Advantageuosly such an alkylation can be achieved in the presence of a
base, for example potassium hydroxide in an inert solvent, for example

dimethylsulfoxide, at elevated temperatures in a microwave apparatus.

Compound AF can be prepared from EC by coupling a suitably substituted aryl
metal species, preferably an arylboronic acid or arylboronic acid ester of formula AD,
with EC in the presence of a suitable catalyst, preferably a palladium catalyst and more
preferably palladium(IDchloride-dppf complexes, and a base, preferably sodium
carbonate in an inert solvent such as toluene.
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Alternatively, compounds of formula | can be prepared starting from
compound CA by protecting the acid group with a suitable protecting

WO S99 give compound DA by methods known in the arf(S¢RB#is 451060

Suitable acid protecting groups are for €¥ample benzyl (Bn),
benzyloxymethyl (BOM), methoxyethoxymethyl (MEM) or allyl 5 groups
and silyl groups such as trimethylsilyichsatayisilyl and
tert-butyldimethylsilyl esters (for more details see T.W. Greene et al.,
Protective Grougsindpeganic Chemistsy, Johngdilgy,and Sons IRC. Ngw

¥ork 199913 d emtienso@ompaund DBican be prepased fro 0
reaqfionwitlPH suitably,substituled primary or secondasy alcg

s ABorap | of formUlNAB in the presente 10 of'a bake, br o
example sodium hydrlde in aRhert solvent, forexampler® 07 N7

dimethylformamide, at temperatures from room tdmpy
tempé&fature of theEBolvent, prefecably at roorfi’te eranure By coupling a
suitably substituted aryl metal species, preferably f‘arylboronlc acid or
arylboronic acid ester of formula AD, with DB in thg presence of a suitable
catalyst, 15 preferably a palladium catalyst and more preferably
palladium(ll)chloride-dppf complexes, and a base, preferably sodium
carbonate in an inert solvent such ag toluene, a compound DC is
obtainediBECompound AF can igiturg e;gﬁrepared by de-protection of
O 2Q06/106054

3 IVIF 0 Br xOP RT to 80C
R3-OH QR8I CA DA AB DB R' RY_cétaly'st RiRe R6 Rs Base O O 7\
OP Rs OHA(I:;QG RR3Ra0ONRaMR3® RN RaDCAF AD

Alternatively, compounds of formula I can be prepared according to scheme 6
starting from compound EC by first reacting with an amine of formula AG using suitable
amide bond forming reactions to deliver a compound of formula FA. These reactions are
known in the art. For example coupling reagents like N,N’-carbonyl-diimidazole (CDI),
N,N’-dicyclohexylcarbodiimide (DCC), 1-(3-dimethylaminopropyl)-3-ethylcarbodiimide
hydrochloride (EDCI), 1-[bis(dimethylamino)methylene]- 1H-1,2,3-triazolo[4,5-
blpyridinium-3-oxide hexafluorophosphate (HATU), 1-hydroxy-1,2,3-benzotriazole
(HOBT), and O-benzotriazol-1-yl-N,N.N°,N’-tetramethyluronium tetrafltuoroborate
(TBTU) can be employed to affect such transformation. A convenient method is to use
for example TBTU and a base, for example Hiinig’s base (N-ethyldiisopropylamine) in
an inert solvent such as for example dimethylformamide at room temperature..

Compounds of formula I can be prepared from FA by coupling a suitably
substituted aryl metal species, preferably an arylboronic acid or arylboronic acid ester of
formula AD, with FA in the presence of a suitable catalyst, preferably a palladium catalyst
and more preferably palladium(II)chloride-dppf complexes, and a base, preferably
sodium carbonate in an inert solvent such as toluene.
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TBTU, R'Rz-NH Base, DMF Il R"O Rs\I\N,R' R6R82 ON 13RI
Alternatively, compounds of formula | can be prepared according to

WQ2MRe8%5%tarting from compound EA by direct alkylation witRGHEP2006/061060

alkylating agent EB to give an 5 intermedjate EC. Advantageuosly such an
alkylation can be achieved in the presence of a base, for example
potassium hydroxide in an inert solvegcfoe éxample dimethylsulfoxide, at
elevated temperatures in a mlcrowave apparatus Compound AF can be

preferabl an arylgatonic acid or arylbgfoniq aci¢testeysof fo
Wi (ESyIn the priéseritéof a 8ui casalyst, preféfably a
ca and morepreferably pg m(Ilé%:hIonWe- ppf complex

WO 2006/106054 PCT/EP2006/061060 -29 S(?h O KOH, DI@ISO O
{ -XONR7RR |
IOHR3RReONREAEBECRs/MAF R4 ADFR7TBTU R6 R8

Al

Alternatively, compounds of formula I can be prepared according to scheme 7
starting from compound GA by Mitsunobu-type alkylation using an alcohol of formula
AB as alkylating agent in the presence of a dehydrating agent, for example using
triphenylphosphine and azodicarboxylates as dehydrating and activating agents . to give
an intermediate GB.

Compounds of formula AE can be prepared from GB by coupling a suitably
substituted aryl metal species, preferably an arylboronic acid or arylboronic acid ester of
formula AD, with FA in the presence of a suitable catalyst, preferably a palladium catalyst
and more preferably palladium(Il)chloride-dppf complexes, and a base, preferably

sodium carbonate in an inert solvent such as toluene.

Scheme 7
Pd catalyst
R*-OH f R
AB .
GA GB R . M
R AE

AD

The invention further relates to compounds of formula I as defined above, when

manufactured according to a process as defined above.

Some compounds of formula I may possess asymmetric centres and are therefore
capable of existing in more than one sterecisomeric form. The invention thus also relates
to compounds in substantially pure isomeric form at one or more asymmetric centres as
well as mixtures, including racemic mixtures, thereof. Such isomers may be prepared by

asymmetric synthesis, for example using chiral intermediates, or mixtures may be



10

15

20

25

30

Base, DMF 0 RaO 'z RIRz-NH N R AG R Alternatively, compounds of
formula | can be prepared according to scheme 6 starting from compound

WO28%h Wit reacting with an amine of formula AG using suitabRCEEfd061060

bond forming reactions to deliver a com@und of formula FA. These
reactions are known in the art. For example coupling reagents like
RN e Hyoteyelitiniekl 20 GBI 2 NN odieye phpiy GdrbodiimipteptyGd); a chiral

@ simashlasminoprerylyS-etiisarediimide hydrochloride (EDCI),
1.-[bis(dimethylamino)methylene]-1H-1,2,3-triazolo[4,5-

E]Eygg @H_%Eg%%r%%gggﬁ%@%%%ﬁg%@rﬁgé'ﬁﬁ‘é&&rai formula I in this invention
SRRSO I R R EHAA RS Rt b oLy
warydsienipidytutie affesttswchpwandforiaton. A convenient method is to

use for example TBTU and a base, for example HUnig's base
(N-ethyltiiseipramtiaming) icorapdoatssaliant sichaglonexespielly acceptable
S‘M‘ ﬁ’i@%’%@éﬁﬁ‘%%%ﬁ éQHYthﬁHHP&{?s%F thg Bw&%gg%n%{é?ﬁggiﬁ% QF diseases

prepared from FA by coupling a suitably 15 substitute pecies,

PR B AI BN B SRAGH Ao S ERI T ESRIPEY formula AD,

with FA in the presence of a suitable catalyst, preferably a palladium

catalyse arvanvnerdpreierstilppatiativio @hamorigetdpbecoppidies cntbasing a
doases preferabin ssodivie eatopRiedR@N HREISAMGILSHARRAAMMEDE adjuvant.
WO 2006/106054 PCT/EP2006/061060 -30 Scheme 6 7 s Br0 TBTU, 0 Il

Pd caialysh T dventBaseifMic M AbbuR & R 4R RA IR RHRERBdrapeutic

RaOaN R EC AG FARS R . .
actallvc suhlstances, particularly ag Merapeuuc active substances for the treatment and/or

prophylaxis of diseases which are associated with the modulation of CBI receptors.

In another embodiment, the invention relates to a method for the treatment and/or
prophylaxis of diseases which are associated with the modulation of CB1 receptors,
which method comprises administering a compound as defined above to a human being

or animal.

The invention further relates to the use of compounds as defined above for the
treatment and/or prophylaxis of diseases which are associated with the modulation of
CBI1 receptors.

In addition, the invention relates to the use of compounds as defined above for the
preparation of medicaments for the treatment and/or prophylaxis of diseases which are
associated with the modulation of CB1 receptors. Such medicaments comprise a

compound as defined above.

In this context, the expression ‘diseases associated with modulation of CB1
receptors’ means diseases which can be treated and/or prevented by modulation of CB1
receptors. Such diseases encompass, but are not limited to, psychic disorders, especially
anxiety, psychosis, schizophrenia, depression, abuse of psychotropes, for example for the
abuse and/or dependence of a substances, including alcohol dependency and nicotine
dependency, neuropathies, multiple sclerosis, migraine, stress, epilepsy, dyskinesias,
Parkinson's disease, amnesia, cognitive disorders, memory deficits, senile dementia,
Alzheimer's disease, eating disorders, obesity, diabetes type II or non insulin dependent
diabetes (NIDD), gastrointestinal diseases, vomiting, diarrhea, urinary disorders,
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AD Alternatively, compounds of formula | can be prepared according to
scheme 7 starting from compound GA by Mitsunobu-type alkylation using

WarWetHEsbf formula 5 AB as alkylating agent in the presencB(GHEP2006/061060

dehydrating agent, for example using trighenylphosphine and
azodicarboxylates as dehydrating and activating agents. to give an
rtehmediater @BotCormpoianditpfdicomiala, Al caumiae pre pafedifronc GBeby

CRURNNG AR 1S YRS ISA AVhNe LRl S08SIeR (REIRHRRIN #hrrs syndrome,
%{%{Poromﬁ ?.Cld or a&%/l oronlf?la%g%gster of ,10 farmula AD, with FAIn the
e . pr

presgﬂ?:%)o LSUTHABIE C ATAR: ?gbﬁﬁnadﬁéﬂgm%lyst and more

catalys
preferably palladium (Il)chloride- dppf complexes, and a base, preferably

sodiufi EaY5EHabEiRBIFindIt SONeBLdhastoRishE SE ke dylgion of CBI
catepysts’ BiBase ReiRedBoRicts) @b, Ot NRIRs hoMesHid dépendent

B3tk RRIBOHRAMNAMABRSiLM R34 g‘ﬂ%iﬁ%lﬁ%ﬁ@p%ﬁ dHh€e of a

i{]ﬂ\ﬁention furt er.rela&es to. compounds of formula | as defined above,

SRS A SRROH AR B Y SLEE S e ASREP 6% 18 grore preferable
espegothdwidfitormglattdriayepivss dswubymatstyity cdinhegssdppedieor non insulin
thekefess: capakie RIBXIStncLIR BRI HRPAReCH Qi Somake NI Na ¢

[ \/e}rllt orathus also relgte.s Eo com Oté!nds in Slrlb tan%iaﬂg. ure isameric
CO oﬁte & endencpl and nicotme ec‘gz}. encg Vﬁ]é"l() FSI Ly D €5 6015%( é)referred.
orm at'one or more asymmetric centres as 20 well'as mixtdarés, mcldding
racemic mixtures, thereof, Such isomers maybe prepared by asymmetric

synthE<i2 {31 BRERTBIETRAMRPIERD MEPHflmaiRos Aok G ELHL) bt weyention
2006¢306 054 PESTHERROABIET066 WBihesoheibdyadoriventivival of a
methedsiady aiamaiegsanby(chiemagararhy - with & ahikal a4 RERSination
or eluenqi or us of.a solvwg%gq.%er}% It.will be algpr?cggtedd thatftheﬂl treatment of
OB o UL ALISTIBRH TIPS i YAUBRRUUH of Other drugs for he treatment o
obesity or eating disorders so that together they give effective relief. Suitable other drugs
include but are not limited to anorectic agents, lipase inhibitors and selective serotonin
reuptake inhibitors (SSRI). Combinations or associations of the above agents may be
encompassing separate, sequential or simultaneous administration.

Preferable lipase inhibitor is tetrahydrolipstatin.

Suitable anorectic agents of use in combination with a compound of the present
invention include, but are not limited to, aminorex, amphechloral, amphetamine,
benzphetamine, chlorphentermine, clobenzorex, cloforex, clominorex, clortermine,
cyclexedrine, dexfenfluramine, dextroamphetamine, diethylpropion, diphemethoxidine,
N-ethylamphetamine, fenbutrazate, fenfluramine, fenisorex, fenproporex, fludorex,
fluminorex, furfurylmethylamphetamine, levamfetamine, levophacetoperane, mazindol,
mefenorex, metamfepramone, methamphetamine, norpseudoephedrine, pentorex,
phendimetrazine, phenmetrazine, phentermine, phenylpropanolamine, picilorex and

sibutramine, and pharmaceutically acceptable salts thereof.
Most preferable anorectic agents are sibutramine and phentermine.

Suitable selective serotonin reuptake inhibitors of use in combination with a
compound of the present invention include: fluoxetine, fluvoxamine, paroxetine and
sertraline, and pharmaceutically acceptable salts thereof.

It is a further preferred object to provide a method of treatment or prevention of
Type Il diabetes (non-insulin dependent diabetes mellitus (NIDDM) in a human which
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may be derivatised at functional groups to provide derivatives which are
capable of 5 conversion back to the parent compound in vivo. As

W etbabove, the compounds of formula | or pharmaceuti€&EEP2666/061060

acceptable salts thereof can be used as3ymnedicaments for the treatment

and/or prophylaxis of diseases which are associated with the modulation

ofithe @B idreoupietsnThed venpont itrdhe fdfecaismredatesaba compouand according

mﬁa@@@p;m%m;@%w QRS GOBRISINGi maepapa%my?@ﬂé@ﬂo@%noum ofa
bove & har ?ar&‘“cah'é’ accepiable carier a”%’ ol "g{‘o ap_object of the

%’ur%% nhe IHVENton relates 1o compo% SR Ytina "B EVe 6P (8e°8%

%\@ﬁ&@btﬁ%fﬁ@@ﬂo&%ﬂ%@@%ﬁ@@mﬂy ﬁsetﬁgrabmmladwatc or sequential

shibsigneed fosthedrepsmenhengiin guopnalist ahdisenses whibhor @articularly
A8SRC With the modulation of CB1 receptors. In another embodiment,

the irivention relates to a method for the treatment and/or 15 prophylaxis

of disease |ch are asso iated with the mod on_ of CB1 receptors,

O R e R o A B L A S in of
hradhdidiatgs &ﬁ@zmm%uhtrh@ﬁmémbﬁ&bﬁh&m@i&ue%@élwlﬂéem human which
anmpodndsras detined ab@meef@péhacﬂgaémmaaﬁi@ﬁ@mpaﬂ@aﬂﬁdﬁnd according
t%'% E?a‘%’hLJ&%ﬁ?r%S? ted g Q%evm%du{%&” gJué% dgcf ggﬁ%osum ofan

|t|on the |nvent|onr ates fo the Use 0 comgoun

%{Bbé@hﬁlﬂ@%%éﬁ@ﬁéﬁ%%ﬁd%&%ﬁ%@ ‘?Fé?lﬁgé)fréhﬁﬁéﬁﬂaﬁgamﬁs such as
Frghiyianiscofrdisgiisesowhicl dre liasspclaped vidits tuelmedukaiiom of, GRilihe like;

ggfr{?&% u%HQQu@?QdM%&%@%ﬁ?tﬁe‘f&@& W GGV a5 GW-

e e v

zblﬁrﬂtﬁdutat@ﬁﬁ@mnmema%oﬁwuh@s&hsesmgoonﬂmbs@bsgmmgxtWO

donitenhion psyRhisdiRerdass. espseialbr tﬁexﬁ%wqmﬁ?sﬁe{umm&%ed
3}%%6155' N abuse of peyehotropes. for ex?”l 8 f%&f RUSeandior
epenaence or a su StahCes, |ncIud CO O epen ency an nlcg?ne

%@éﬁ%&ﬁ&@%@&?@ﬁa&ﬁm&mm SferoaT amgaINg, d@tfs@ésdlabetlc agent as
BHe ARy, dyskinesias adasitineesit diseasgiannesiadcognitieexdisiderSics such
JOGBENHRMICES seniie. dﬁmﬁﬂgﬁy@éﬁ%@% na% %&%ﬂ%&@%ﬂ%ﬁ' %gi’éQEJeS 4)

obesity, diabetes t){c'?; or non insulin d e

RRAleiiaemisidenass WortinG Wi %mf‘a%%fedéb%%g? s\w@hibitors such
@G@WWI@@TE@?G@WMBD aBPbaridioyasilanlisasd ersivifertiityh as

disausoss, inflamarasions dfewiongy sansen, neyoffipgamation, in

particular in atherosclerosis, or the Guillain-Barre syndrome,

It is a further preferred object to provide a method of treatment or prevention of
dyslipidemias in a human which comprises administration of a therapeutically effective
amount of a compound according to formula I in combination or association with a
therapeutically effective amount of a lipid lowering agent as 1) bile acid sequestrants such
as cholestyramine, and the like; 2) HMG-CoA reductase inhibitors such as atorvastatin,
and the like; 3) cholesterol absorption inhibitors such as ezetimibe, and the like; 4)
CETP inhibitors such as torcetrapib, JTT 705, and the like; 5) PPAR-agonists such as
beclofibrate, fenofibrate, and the like; 6) lipoprotein synthesis inhibitors such as niacin,
and the Iike; and 7) niacin receptor agonists. Also an object of the invention is the
method as described above for the simultaneous, separate or sequential administration of
a compound according to formula I and a therapeutically effective amount of a lipid
lowering agent as 1) bile acid sequestrants such as cholestyramine, and the like; 2) HMG-
CoA reductase inhibitors such as atorvastatin, and the like; 3) cholesterol absorption
inhibitors such as ezetimibe, and the like; 4) CETP inhibitors such as torcetrapib, JTT
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viral encephalitis, cerebral vascular incidents and cranial trauma. In a
(@referable aspect, the expression "diseases associated with modulation of

B89 ptors' relates to eating disorders, obesity, diabete8%yFEFH#/061060
non insulin dependent diabetes (NIDD), kuroinflammation, diarrhea,

abuse and/or dependence of a substances, including alcohol dependency
okl mixrbthwdi&e;pfér_ﬂé@nﬁwagtmis‘t_awc@re@aﬂtéitas@e&mﬂéﬁ?saﬁ;{ dednhe like; 6)
IlafediimestinedisarlsrR 0 hesitys diabates iR thet RAN NS receptor

de(ﬁ)entdent diabetes (NIDD), abuse and/or dependence of a substances,
fiRcIt |F’1‘g 10 alcohole dependency and nicotine dependency, with obesity
being_especially preferred. It is a further preferred object to provide a

meth QPP TREAER @B iRt ebusRy rBotisiy kel the present
disandersndyidie emm@ﬁéheddﬁﬁni@haﬁoﬁtm,&gtmmme. dﬂqaﬂyﬁmmymat are well
RERMD &[Pich% ﬁﬂﬂmft?;]é%‘xﬁﬁﬁﬁ?fg lls?&ﬁfefﬁggme Iand oM r?ﬂﬁg&rﬂac?uﬁﬁ?l agent for
ssociation with a therapeutjc ective amoynt o er drugs for the
AT R R e A
affiertivaerelisd Sersabledotieied disgy ders seeh e thars moghjsitaltnoa and
RRIREIN-3QeME ipRSR IRIRIKISandasleetiv@erotonin reuptake
inhibitors (SSRI)." Combinations or associations of the above agents

may b ERGRTPATSINg: SAPAIAIE. GRIHEDFialar simultaneous

administration. Preferable lipase inhibitor is tetrahydrolipstatin, 20 Suitable
anoregti ents, of use in.combination with a compou f th sen
et OB L T s TS 388 biea oy
eithsheramiriall vanzprbeanined eptorpiarieaaimeleio Breobloo EBisasy levels.
tlapinerexssloitgining gawlgkeme_@f'ﬂa@;rﬁi@éjﬁmmﬁﬁ@mptable vehicle) with the test
n ne idine .
e ol v bl i by oy o
FitgTaAEHond sbresser el tamine, levamfetamine,
levophacetoperane, mazindol, mefenorex, metamfepramone,
methafspheddpifdcaserpee lidebpbadeihevdentorex, phendimetrazine,
phenmetrazine, phentermine, phenylpropanolamine, picilorex and
sibutiasring] anckgharmaceiitically-heoe prdohkesaits, tBerébirtMoIE) are bled (by

RIgLTaR8,aAreeHs AALHIS G SIRWFATING and RRENISINING: 30 RuldRBde

lsgeﬁctégé%serotﬁnén reupfake |nh|b|tgrs 0 %se; in comblﬁlatlon W#ﬂﬁa ehicle) with
! o BEHSPISEEHY (ReFRIBRS At BRAARBSEMIca Y deespinie ehicle) wi

Pertsxbtioe peieh Genvakivdy doid pleakirdivsutibaliy mede ptables dltglthgradiy eye or

fhiisvaifl e kaeterrrghehigetiiod QvidrRmetbad of treatment or
prevention of Type 11 diabetes (non-insulin dependent diabetes mellitus

(NIDRM B A TR ISTHND @RARAGEPBARE T/EP2006/061060 -33

To determine plasma HDL-cholesterol levels, hApoAl mice are bled and grouped
with equivalent mean plasma HDL-cholesterol levels. The mice are orally dosed once
daily with vehicle or test compound for 7 to 14 days, and then bled on the following day.
Plasma is analyzed for HDIL-cholesterol.

In addition, to demonstrate CNS activities of the compounds of the present

invention, the following in vivo assays may be used.
Method for Testing Task Learning and Spatial Memory

The Morris Water Maze is routinely used to assess task learning and spatial
memory (Jaspers et al., Neurosci. Lett. 117:149-153, 1990; Morris, J. Neurosci. Methods
11:47-60, 1984). In this assay, animals are placed in a water pool which is divided into
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comprises administration of a therapeutically effective amount of a
compound according to formula | in combination or association with a

WaraPaEtdally effective amount of a lipase inhibitor, particul &yt il7Ep6(pe 1060

the lipase inhibitor is orlistat. Also an objéét-of the invention is the method

as described above for the simultaneous, separate or sequential 5
aerAnaistiaion prHspbitiembtording tecfansiiientaidadipase inpitiedrin the
waf&cpldwllmntem@ﬁyse&@&pﬁiaémétﬂseadﬂmﬁtﬂﬁﬁ%tﬁﬂ%ﬁi&i@f@vﬂﬁﬁw time.

% &g?g%%%% ﬁ@% %95%%‘% Sabdlieheine.(nen &@%Hé'glatfom and

etes me Ina numan W com

%ﬁﬂ?n S BPY tﬁ@@ﬁém?éaﬂye@ﬁééﬁv&a}ﬁaaﬁm gle;wﬁ&so”ufﬁwl distance
aecdeding:hibto ddmumalkstd locombattien btassooidienpitfoan, and the swimming

{Jaﬂ@PFéé%‘féﬁa ﬁﬁ%ﬁyﬂ%ﬁmp%@famna@zggﬁ%%%ﬁﬁ tSRELEdIAMne length
roup consisti 0f1 PPA y onis SEU ch as ploglltazone or

ft&z 3N} ‘ﬂoo BaRED s R a0 IR R Y R fid or
Wf@mﬂmefa@@mhﬂla@@i}ﬁéndamm dridabetikes 4x@PRARyGgepsgorm at

PHeRBEIW 3313} vandathe HM%PEMEME'QJ@%%@WW %%Zsured by
t(}\lgldaglltptlrgf?r MK fﬁ?ﬁie %5 =y ctlrcl)e Ilk%bcbgggng E&YV oF a tlv t(t) oslﬁls%as located

the compoun X sc 0séd'ih‘e! g. ana
%‘H@@é‘é@ aftaBivEAt8iis the method as described above for the
simultaneous, separate or sequential administration of a compound
accordieidy ¢d formesan @hdug Degapdertically effective amount of an
anti-diabetic agent as 1) PPARy agonists such as pioglitazone or

rosiglitazanmiand-ihedikea@hhipuanigesipusho?@ asnmeiiammigvaed hential in

| he.li k PPAR(X/
e T ) SO A RS AT s
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actipatorg tucheaim ghsleenipouidsidisdasathin . g MIQHOYSB283 AL anttug’s

Ihediks i '§ Jhthee prefariad Lhle Bl psNideamnetaqd el Usdtment hmpbell

%%%q&%h R U e b A Samhpot s animal

weqdraidgngifownetant ieheorbtineniviaio meskoidiatiorewitrad thertipe lticallach
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ISGeHISS dYEfAIbar (‘atﬁsrm@meé t@)%s @Emplﬁﬁfrﬁﬂmg%m%%gmtaaﬁﬁmrmd
Ity andithddikescap R RARe: aganikissuchi@as [Heatithtateof the chamber

ﬁ%ﬂ@é'ﬁ@ﬁ%g&qs‘ﬁﬁ %‘é%xn%‘n@%[ﬂ&%é%ﬂ%?&'&@ﬂ?i ﬁ@‘ ﬁé niacin,

and the i qﬁi‘é cin receptor a nists. Also an o
CRUBHHHS  WARR 16 R ek BB IR o0 EHE & LR ity a g

inéprvatewnsegib mahaptrwwﬁtthn antok keonipouridvaceordsng fochovimlhas
BNt AheliaRE WHc Al Bile 6l ¥ecamol i dPitirug infusion is increased. After

stable compound/drug self-administration is obtained, the effect of a second compound

% are also

on the drug-reinforced behavior may be evaluated. Administration of this second
compound prior to the session can either potentiate, extinguish, or produce no change to
the self-administrating behavior.

The following tests were carried out in order 1o determine the activity of the

compounds of formula L.

The affinity of the compounds of the invention for cannabinoid CBI receptors was
determined using membrane preparations of human embryonic kidney (HEK) cells in

which the human cannabis CB1 receptor is transiently transfected using the Semliki
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35 lowering agent as 1) bile acid sequestrants such as cholestyramine,
and the like; 2) HMG- CoA reductase inhibitors such as atorvastatin, and

WQH@“ﬁ@“%“cholesterol absorption inhibitors such as ezetimibBCAfd 167061060

like; 4) CETP inhibitors such as torcetragb,-JTT WO 2006/106054
PCT/EP2006/061060 - 34 705, and the like; 5) PPARa-agonises such as
e ESYREPIB IBrae) e el | BB aymuisdigantibisnsincubation
slchas wigaipaaddHiadieband Fropacndeeapiahedgoryigigand, with or without

QSHIBH%%H%})BBBQQEﬂﬂ@'ﬂ?{f&lﬁ%ﬁa@gﬂt%ﬁ SF R COMRAHDAR L NS s

present 5 inyention may e accomp Ish I’OUg IN vitro, ex Vivo, and In
wed by (HERAOn O RISWRSR{tHErsrRasiRasiishpe foeddifotatmgisured by

Iﬁneléftceauimfcen phanfiageutical agent for the treatment of obesity-related
disorders such as diabetes, Syndrome X, or atherosclerotic disease and

relatechelisticiey s suecam hypedighyericamiaamor Wﬁ@h@%ﬂl@ RiRptors was
&Qﬁxﬁ%‘ RUINdiRa3aYa Mavee et d MAIRR PEMEISHINGARR0G k) cells in
ac Son ar

COSG Lev mic taine from oratorle

ML BRI CBHEF YR P tPvis uiasfRtipe 4 SR dhamgbkd
Eqmvaziem speam oo gluchdse veve SHTHEY- 8fc9d0 ae dadiallyathl gévageubation

a@aaffé@.ﬁrg@eﬁmﬁwz%gﬁm@a@ﬂ@ Eb‘i@dﬂi%ﬁﬂ?H@?ﬁ}FPHé%HH”Qﬁ{‘Squhout
4 da this point, the animals a Ngeﬂggéf‘ﬂi (?ndGﬁQée ligand

A A o g
WA pstion by ckrideon evetlwspibat Mices(BatkivmstifiomtdokEber was

habertoYesiqBRI édﬂit@l%}&ﬁ@)@fﬁﬁged (by either eye or tail vein) and
grouped according to equivalent mean serum triglyceride levels. They are

dose%@ﬂ%xﬁ’éﬁ%‘@@ﬁl‘%ﬁ ﬁfgﬂe%ﬂvﬁglm{f&%ﬂt&b&% X{@ms'%)g%wgpa%s

the test compound once dajly for 7 tg 14 days. The animals are

n
CEmByLYE B e RN S HOEER te Ve ara eterRilRgid CB1
etethiots for Mebisumpoe kBl (Chole Rerdli-€els Tmdetekndirgh ptasmd. Exp. Ther.

ﬂ@trgbej%stﬁrotﬁv@w Akicrafe Bl And grauResd %&Bptor in cell

S B L TR SR SO 8 ahcnet 19k HAgR 4. 65

qhen bﬂ%%%mfmé%ﬂ@wﬁé@afw mégm aes amwké@ﬁr@smmr@h@h@s@eﬁbmeasurcd

H0 @editionn o de monsiiate LN activities: bt erromprYndsof B8vation of CB1
L doveption. | %K}JIM i HeeshYetod fof
g%% g‘tﬁ 12 é??n 602 §SH?<9 @th‘fe%n%o%%orP?f‘()b% e el {Uikenuate
the forskohin-induced accumulmon of cAMP 111 a concentration dependent manner.
This CBI receptor mediated response can be antagonised by CBI receptor antagonists

such as the compounds of the invention.

The compounds of formula (1) show an excellent affinity for the CB1 receptor,
determined with the experimental conditions described in Devane et.al. Mol. Pharmacol.
34 (1988) 605-613. The compounds of the present invention or their pharmaceutically
acceptable salts are antagonists and selective for the CBI1 receptor with affinites below
1Cso = 0.5 UM, preferably below 200 nM, more preferably 1 nM to 100 nM. They exhibit
at least a 10 fold selectivity against the CB2 receptor.



30 The Morris Water Maze is routinely used to assess task learning and
spatial memory (Jaspers et al., Neurosci. Lett. 117:149-153, 1990; Morris,

WO 2R0et1P5%%. Methods 11.:47-60, 1984). In this assay, animalBGF&paeEes1060
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25

in a water pool which is divided into WO 2006/106054

PCT/EP2006/061060 -35 quadrants. One platform is hidden in one of the
quadrants. The animgah |, placednRathe1vaterngehandlis expected to

locate the hidden platform within a predetermined time{ During a number

of training trials, the animal Iezarns the location,qf,the platform and escape
from the pool. The animal receives multigle trials in thig task. Total

distance 5 traveled, number gf triafstotocate piatform;jlatency to find
platform, and the;swimming -path is recorded dFdach animal. The

animal's learningabiity-ts-meastred-by-the-tergth-eftime or number of

trials required to find the hidden platform| MedB2defi¢it or improvement

is determined by the.number of trials_or the latency to find the platform at
predetermined delay time after acquisition. Leaning and memory may be
meadgiieet by B Lirecerinburiagaimmedetstigamishahrds¥bs4hénduadiant
whssenthenplatformmiasilecated during the acquisition phase. Method for
Testing Drug Dependence Self-administration in animals is a predictor of

a compeungd's abuse potential in humans. Modifications to this procedure
may also be used to identify compounds that 15 prevent or block the
reinfqrgi raperties of drugs, that have abuse potential. A.compgund that
exting o R o A S B A b e e
GpugEtsrEacYependEcER(RAvAI Bnsdor shrrigetarthadbica 6righng 46312
RO ehinphslbret gl AdispnClii Reyahopbasiracah 8:312025,°200Q) rdh@ve
ﬁ&%ﬁﬁﬁ’x‘%‘ﬁ%&%‘% {esto ANRAIS. Al% Plagsd I'Haﬁﬂﬁa ArAENAMBE Bitn al cests
containing both an active and inactive’lever. Eac response on t‘ﬁe. )
bfeerElPisibdttiag the Rt dtres doctestusniourabig agium.
known to be self-administered. Presses on the inactive lever have no
effecMstiraste also recorded. Animals are then trained to self-administer
compound/drug over a set period of time by having drug access during

each Akhityesassioen thuwmin atiade b thecchEhtibermhous (i htsiyfiatsvitie brought

A R I e

SR Do TR L0 rAQ e e e et b fe b sFodkpige were

beHallistd &y dydempgriblis heasuenmnibesrofpreskeshiomeonvfe wdarlgrobe

GREBM BhngieapednAiesn staklacompaumsiier e seH "@5’2’8@@3@@@1’& Barmer,
Qt&{ﬂg%gﬂ %{{gctro{)g second t%(amgo%rgjson the drp -reinforced

G EUED S R O Py B cacht ot

aviorm yb ministration o S Seco

The body temperature was taken 15 min before administration of either Vehicle or
CBI1 receptor antagonist/inverse agonist. 30 or 90 min after i.p. or p.o. administration of
this compound, respectively, rectal body temperature was recorded in order to evaluate
any mfluence of the compound itself. The CB receptor agonist CP 55,940 (0.3 mg/kg)
was immediately administered intravenously, then 20 min after i.v. administration of CP

55940, body temperature was again measured.

The in vivo activity of compounds of formula (1) was assessed for their ability to |
regulate feeding behaviour by recording food consumption in food deprived animals.

Rats were trained to have access to food for Zh per day and were food deprived for
22h. When they were trained under this schedule, the amount of food taken every day
during these 2h food intake session was consistent day after day.
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30 compound prior to the session can either potentiate, extinguish, or
produce no change to the self-administrating behavior. The following

WestsiPS4carried out in order to determine the activity of the PEJHEBagds 1060

of formula I. The affinity of the compounds of the invention for cannabinoid
CB1 receptors was 35 determined using membrane preparations of

humakpépibiyd atdlitapesofpiErnde s inrmlich thedsupnsmicesh mable CRInimals
Reented ik ansientdransierad wealp qﬁhe@&mﬂﬂdﬁ@a&ﬁ@@é&ﬂ%@%ms with a
6 S c@njunction,wit
% N f‘f@é@?ﬁ}&% z%%%% RO S By spingee. A
‘ﬁaﬁé%far Wt 1315 Resaghe ey O&p\m Jdamesscated to them
toripotmnidis of dhef tmefnt}dnnmpaeaﬁmm oftheundrmd drdetigandenage. Fach rat

RedEmed et ayes airestpanilers RaAoacv orvae TURLARS during
%B ﬁqggr}%{ liquid scintillation counting. The aff|n|ty of the compounds

for AP ABHTSIPEISS bBpioR WS AR a UgRRy e or
Yﬂlenorib referpreipaiatichsroflh Ofhaimemitongchic Xidney (HEKE) sestlstin Avploiitive

éhﬁtmrnﬁﬁcﬁ%aab(gmﬁm&ﬁﬁ%ﬂf@&ﬁiﬁﬂ% tansiacied Mﬁ'ﬁﬂéb@ analysis with
g ol Sislemn sl Wi BRLCE e 80 1 p

ré)(fa and. After |ncu ation %f R rdShly Prepardd T mermbian

%Mﬁﬁéﬁ@vﬁﬂw%ﬁ%m?ﬂl@@ﬁéswnh or without addition of compounds of

the invention, separation of bound of bound and free ligand was
perfofmebchy fittr dtiontdiendlassiibenfiteffoRadleddtidiycostthe flterdeasmay be

&%ﬁﬁ&(@&é&ﬁ'%%ﬁ?m%&%%mmghﬁ@b%@m Qi & Ble literature. The
nl agonistic acﬂw%é @%)undé fthe i mvff on Wa 15 det rmlngg b ok
% H Ot SEREY 08 Ry B HSEER W‘%H‘H e cr§ %‘ﬁ? ood intake
ieoupesaréBrhpioaxprBisan (LM, lﬁﬁwéﬁjh)da)rmdnat@@ af sicrose and
(ﬂﬂ@f&@@@kdﬁiﬁﬂniﬁq%ﬁﬁ%ﬁﬁ%ﬁ) ﬁ)@m lﬁﬁelmblﬁiﬁwrﬁ@?@@e@frﬂﬂﬁor activity

B R D LI D C et

%9@%&&8@;3&&%@@%%@%&5@%%@%%%@ iRbar. Bxp. Ther.

measlred o 94 puantifiogoth emamaunicdf adeimstiatach dyakdcARAR:. 1999, 283,
Qgpltant activation of CB1 receptors by CBI receptor agonists (e.g.

CP- 55,940 or (R)-WIN-55212-2) can attenuate the forskolin-induced

accurﬁgjlatlon of cAMR in a a concentr ratl?rp deﬁ&endent ma

recepior mecfjateddresfpgﬁse can pe antagoni gg@&%?ae%ac%&)tasb% S]a-lts can be
28 %%@nécfﬁfpﬁw@féé

wisthgomicdicaigit a s hércomBuuhas bR}
eirtonarala{ophavadmaxeetiaotaffinifyfaribadaBhiseeeplasr example, perorally,

e.g. in the form of tablets, coated tablets, dragées, hard and soft gelatine capsules,
solutions, emulsions or suspensions, rectally, e.g. in the form of suppositories,
parenterally, e.g. in the form of injection solutions or infusion solutions, or topically, e.g.

in the form of ointments, creams or oils. Oral administration is preferred.

The production of the pharmaceutical preparations can be effected in a manner
which will be familiar to any person skilled in the art by bringing the described
compounds of formula I and/or their pharmaceutically acceptable salts, optionally in
combination with other therapeutically valuable substances, into a galenical
administration form together with suitable, non-toxic, inert, therapeutically compatible

solid or liquid carrier materials and, if desired, usual pharmaceutical adjuvants.

Suitable carrier materials are not only inorganic carrier materials, but also organic
carrier materials. Thus, for example, lactose, corn starch or derivatives thereof, talc,

stearic acid or its salts can be used as carrier materials for tablets, coated tablets, dragées
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determined with the experimental conditions described in Devane et.al.
Mol. Pharmacol. 34 (1988) 605-613. The compounds of the present

WiieptieeI st their pharmaceutically acceptable salts are antadt$iiigi824fe061060

selective for the CB1 receptor with affinitgg below 1C50 = 0.5 M,
preferably below 200 nM, more preferably 1 nM to 100 nM. They exhibit
&Ddattdﬂhgttiatﬂia folcbsiele Qivitp rgaimst tre @B sréoeptid Rddi@ e capsules are, for

a i 1 n
el fgf&é%%%?%?éég;{ﬁ%%ﬂ %%%’?‘smn%’ﬁi&ﬂ% he

20.186
@tgn‘fs? qﬁ"tﬁ?’%@ BROSHEDCRE FYR ST (RONIRNRY B ESINRThEId N Sfige of soft
selAR s Wese Sl eHisStURRcaHd Wartho braded frowf Réstarsasd syrups

&zeeulsngHpRMpABY, btﬂy(cﬁ(f@)cﬁﬁs@ u&f@dﬁt{%@wﬂa%@nﬁ& Miggble carrier
n were used in t Stu mpient tem atur
O R TORD . et
Hegaased 1@%%1%@@@%8@6@@%@%%@ Beipg pelfomagal or
bardegeth eilight:pbg SetsAadesstoligpdvatél ahtidolgdlarsuadbibitumier materials for
Meibed 49 ﬂ'u%}?@aﬁlér Hfée\é"%éﬁlﬁ@gﬁa@&%ﬁﬁ%ﬁ%ﬁ%@ﬁy@é}%és%ﬁmgendted

Mice were brouglga ﬁl n this environment and habituated for at' least two
&Y

RotrIBS o SETRETEx SR SHEY PIHEF RS0y S e aerg ghygols and
fobbel esedlovatarvéor each dose, 8 mice were used. Rectal body
temperature measurements were recorded by mean of a rectal probe

(RETR af-Physitemp) pacdigitaddhesmomeatar{RigiisensadeBh? 8026 @éncy-

SR SAIgg? Sl [R5 PO 3 el
'aaﬁmgﬁgﬁa%fsgm@w‘éﬁ.e%%ﬁn@@f FoRRPSEAEGO AR ARVispddants come into

agonistaB0noxsgth minafierics) . adjyp@mtadministration of this compound,
respectively, rectal body temperature was recorded in order to evaluate

any iI’Iﬂw&[&@géfdhm@%ﬁ@u&ﬂd&&@%ﬁh@ﬁB&@ﬁW%ﬁﬁmﬁk@ﬁrﬁf@s%@eadm g
(ﬁﬁ IS A wag '@u@ﬁgé?'t%ggg%g % %r%%i%'i f@&% Yo dh &‘f‘lhe U and
ter 1.v. administration o y temperature was again

thersteal B IHHE o) B ST uS S f&’r%@l@l}l&ﬁé@da@%%menm
focthkip atidityatocaegbtatedek gindebehedady dbyagecal ding faad 1000 mg, especially

LONSUMBeR mgp%gg%i%@goﬂﬁ@ﬂﬁon. Depending on severity of the disease and
the precise pharmacokinetic profile the compound could be administered with one or

several daily dosage units, e.g. in 1 to 3 dosage units.
The pharmaceutical preparations conveniently contain about 1-500 mg, preferably

1-100 mg, of a compound of formula I.

The following examples serve to illustrate the present invention in more detail.

They are, however, not intended to limit its scope in any manner,



Rats were trained to have access to food for 2h per day and were food
deprived for 25 22h. When they were trained under this schedule, the

WQABeMEFfood taken every day during these 2h food intake BEISISRORHE-S1060
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consistent day after day. WO 2006/10603%4 PCT/EP2006/061060 -38 To
test the ability of compounds of formula Ito decrease food intake, 8

animals were used in a cross-over $txdypRats were individually housed

in Plexiglas boxes with a grid on the floor and a paper was placed below
W8 cagesflopictocondiee! any: spilage.iApieod Siispensepiechensfilad kst

@%&sﬁgﬁ%w&m%%go% ﬂ{gﬁﬁg?g 13:105m &y fn 2L AL hig.end

of the fQod’intake session, rats returned elr home cage. Each rat was

{ERIRES HEENE TRE S8BT IR SIS SHE T ittt BPfBdhe sample
sdmsuinidd ANty utlisAitfood intikteBessigriinasoretarted) BitherHertz, mp =
MR eLpHBlERANRd BT Yeislenuas administerrsl aratly 8Qramethyl-
min@ggqre th&%h ood _m&glﬁ%s_esgsiont g%%e ﬁorglt}gotmlﬁn nabanﬁtscqrame‘Lhyl
(YT A WAL Rt N The SXBsTEH AR ARG hivd ggrs with 10
bishdreen piplazinias Qs gseeefdRBWAd-bY apasthds hsbuStsdent
Neumann-Keuls. *P< 0.05 compared to Saline-treated rats. Furthermore

the utility of compounds of formula | in diseases or disorders may be

demonstrated in animal disease mobzdgyatlhave been reported in the
literature. The following are examples of such animal disease models: a)

SeuCldor of Switkichaoslehtdkeh thyn-tayoiasat sy (Behav(O LR Dhaimdroxy-

ég?:?&e%'l Q48 geduction of sucrose and ethanol intake in mice
(Psychopharm. 1997, 132, 104-106); c) increased motor activity and

I conditioning in rats (Psychopharm..1998, 135, 324-332;

3&%”86%‘5%&%’@%88%?% 1¥§§T%E5m(’8 bsoﬁi %fa%cé%us locomotor activity
in mice (J. Pharm. Exp. Ther. 1996, 277, 586-594); e) reduction in gpiate .
self-a SHERHP -&f@aﬂrfgg@ﬁgwléwwb@m??ﬂé &%%3%%&%{1101) in
afetoraida(T and/obtheimsh@theadaliticalyas eedtabiie galtsccantbginmed Bs

magicamanis:tMedndns ferahaf RhamRce Witk RrepRfRIIRRS far snterafy.e
Ralentoral on fopical administiguon, They ﬁe‘[ﬂeb% i m'”%tere? fg‘o 16
exampié, perorally, "G i the for of tablets, COAtEd TABIES, 8r gdeg o
FHhena-oof datidn eapBotesicasidoratisp! Bnbisiens erpsirgbensiprdfication.
rectally, e.g. in the form of suppositories, parenterally, e.g. in the form of
tnjediicmsolutibhs @B ipfusioresolbtions, midapithisceeg. in the form of
ointments, creams or oils. Oral administration is preferred. The production

of thelplid maceutinel prepaiations eanl b efiegtadvithantoanngavuicmwill
ﬁ?ofs%ﬁ%lfﬁg E&Mo@ﬁfes %%ﬂfgn@ ttl}?&l %@@%I@&%'B&@%ﬁ@é&@ P?ﬂ) £) in portions
so that the temperature did not rise above 30 °C. The mixture was stirred overnight at

95 °C and concentrated in vacuo. The residue was dissolved in dichloromethane (150
ml.) and methanol (150 mL) was added dropwise. The mixture was boiled for 2 h and
the solvents were removed in vacuo. The residue was partitioned between diethyl ether
and sodium bicarbonate solution. Organic phases were pooled, dried with MgSO4 and
the solvent was evaporated. The residue was purified by column chromatography on
silica (n-heptane/ethyl acetate 6:1) to yield 4 g of the title compound as a colorless solid,

mp 78-79 °C.
¢) 5-Bromo-6-cyclopentyloxy-3-pyridinecarboxylic acid methyl ester

Cyclopentanol (1 mL, 11 mmol) was dissolved in DMF (25 mL) and a dispersion
of sodium hydride in oil (55-65%, 480 mg) was added at room temperature. The mixture
was stirred for 1 h at room temperature and 5-bromo-6-chloro-3-pyridinecarboxylic acid
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30 compounds of formula | and/or their pharmaceutically acceptable salts,
optionally in combination with other therapeutically valuable substances,

WarP e Yasshical administration form together with suitable, noPCIERR2E61060

therapeutically compatible solid or liquid4garrier materials and, if desired,

usual pharmaceutical adjuvants. Suitable carrier materials are not only
mdfydeitec dprizg.nBenizd), as adstlsdrifanio g3Basamsinmatdoinlsh Thus)ior
RxareRltaaiasac e slael arderivalyasdhsRalptdite S ieaks ARdiIR%hy! ether.

its salts can be used as carrier, materials for taplets, coated tablets
T A B o S P s oS e . The
Eapsiin e puihistt s iRl to ssbi g eatifieadabb arsanafethidracetate 9:1)
exdnpedsegetatl et somprasdfais anthaemisioidShlipod PRy IS M) *.
(depending on the nature of the active ingredient no carriers might,

dosveyery RegeaiiRd b thersasm of 50 - GRIRHRg GaRsUles) - AHRRIS oxylic acid
carrie r’r}gllterlals for the production of solutions and syrups’s are, for
'xan}{p?é, water, polyols, sucrose, invert sugar and the like. Suitable

carrier materials for injection solutions are, for examgrlé, water, alcohals,
polyolsBHRRTSICHRAPGRY LRSS BIS (e AR dasshuestsr (033 &, 1.1
mmp@b%rh&%dmdfm BRI, mémfﬂb mimmmgmam.@&dammd
aemidaic as liguid pelyelsRullahlesoarsier mlﬁﬂﬁiﬁf?almﬂtﬁﬁhnmm (7 mg),
‘Eraﬁarit#ng@re gﬁgerl es, 9?/er,m-s nthetic §g?r%3the ic lycerides, heated
YERBHANATERIL SIS MGt XS T BTIBSIA ARt PRty e RIS s vas heate
widrolar paye tliéhd glyodis conde bl dwse orivatives. A0dysirstapiiddre,ween
@W&’ﬁf&%d\@@i@grﬁﬂ@@fﬂﬂ@Hﬁéf}%?%%rﬁ@&@f@ﬂ%ﬂmﬁm&mxﬁe
agents, flavour-improvin ts, salts for varying the gsmatic pressyr
SO () b IROAA S CI" Ddae Sty Do, dred vt Migso.: and
Hstrekianhts esvAROTHs 1 Beoissidurationrasi By seButieahaajootaggiphy on
slke: dodagentihitammpouods of fasmolal gan tanitwithimpddedimitslight yellow
&E%qu@g) Qﬂd&%ﬂﬁ?ﬁ% to be controlled, the age and the individual

condition of the patient and the mode of administration, and will, of

ourse fitted to. the indiyi requirements in each particular case. .. .
o G et S S SRR e TG ehpabity g e acid
about 1 to 100 mg, comes intg consideration. Depending on severity of o
the drsEASPHREtHE PreERB Rk e e e toragtdnF Cobryylic acid
thethmitis(€ad aviilY one d) sevéisbiailyiddsagm eitftsy e gWatdr (@ 3nL) and
Lanage i dhe RRriMacatioah PIaRARIAN: §IRY SRRNY G0RINed with
S?bc%Ht Jf?g%rﬂl %lig&erably 1-100 mé;{, of a %)r%‘%oundg fct)rmula L. énghﬁa and

ST Sl ee i S hTramaithis SHALBARTHOBR s et atgther an
hydrochloric acid (1N). Organic phases were pooled, dried with Na;SO,4 and the solvent
was evaporated. The residue, 0.27 g of the title compound as a orange-yellow solid was

introduced into the next step without purification, MS (ISP) 386.5 (M+H)™.

£y 5-(2-Chloro-5-trifluoromethyl-phenyl)-6-cyclopentyloxy-N-((1R,2R)-2-hydroxy-

cyclohexyl)-nicotinamide

5-(2-Chloro-5-trifluoromethyl-phenyl)-6-cyclopentyloxy-3-pyridinecarboxylic acid
(0.14 g, 0.3 mmol) was dissolved in DMYF (5 mL). To the solution was added TBTU
(0.12 g, 0.4 mmol), NN-diisopropylethyl amine (0.3 mL, 1.7 mmol) and{1R,2R)-2-
amino-cyclohexanol (58 mg, 0.4 mmol). The reaction mixture was stirred for 18 h at
room temperature. The solvent was evaporated in vacuo and the residue was purified by
column chromatography on silica (n-heptane/ethyl acetate gradient) to vield 0.11 g of the
title compound as a colorless solid oil, MS (ISP) 483.4 (M+H)™.
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They are, however, not intended to limit its scope in any manner. WO
2006/106054 PCT/EP2006/061060 -40 Examples MS = mass

WISty El = electron impact; ISP = ion spray, correspoRE3/&206¢/061060

(electrospray); NMR data are reported in43arts per million (6) relative to
internal tetramethylsilane and are referenced to the deuterium lock signal
from the sample 5 solvent (d6-DMSEsaIBlEslotherwise stated); coupling
constants (J) are in Hertz, mp = melting point; bp = boiling point; TBTU =
O RBenyctridzo0kbsdy NN rtetratingthibgtpiNu 0 HR B 8fl 2ehoBoraye;yOIviFexyl) -
firneihyiarmamide, dppf = 1,1'- bis(diphenylphosphino)ferrocene, DIPEA=
diisopropylethylamine. Example 1 10

-2 0=5-frifluar yl- 1)-6-cyclopentyloxy-N-((1R,2R)-2-hydro
IRl LI S L
5-Bromp-1.,6-dihydro-6-0xo-3-pyridinecarboxylic acid To a suspension of
T o G R RAERTE T SRR g o EAG deaNErae hane
(F0rm)bPoriiaa(69cgidBidmia1y.i8. 4t ded)drapwddediittp stiiring withecd Sling.
IRropRIREe Meraseddol4imant Mempdtuie Wakatived Pyerpightiahplrature
S e teagiondmpdus wes coneenialed Invaco angdhe crde [esidue..

10-1,6- dinydro-6-oxo-3-pyridinecarboxylic acid was tise e

Pn%%@étéhlﬁﬁtﬁ@é}ﬂﬁ%%&imhm@y%% it GYaRIiteS- phdinedas g eritied by
acidaihethidetten TheBageofithe pradiosig ofube tidatesiapwasdaddetbuitiiow
ggg&pﬂlryq%ggigli%_ 20 phosphorus oxychloride (75 mL) and then
phosphorus pentachloride (120 g) in portions so that the temperature did

%1)05 _ri'ssr% I%b(_) —%]13181%-' S'I_'he Hﬂfgture Jyas stirred overnight at 95 C and
ORcentrated i Vaeuo. heyré)érdue was dissolved in dichloromethane

(150 mL) and methanol (150 mL) was added dropwise. The mixture was

boiled*BISH &AL e BYlvems RidrédMavatiin el Sl Fedithiétas
Peotitooes bepederidié il mihew26baiiddseiiuntibioarfoorifth. $Glutidorus
SXRANE A0S MR G009l drgghvith MeRQAANEhe SRINSM YRS/ water (800
eyap %tedl. El'h_e resid ew sg)u.fil]fl éi b VC(5| Sn hro PZZSSO r ’hgy on1 d
lda hrapaRe SR gFARI e TS YU e e e othtiae &
elofessvgdlidicthy v@azo@eayic phases were pooled, dried with NapSO4 and the
@rlBéiﬁmﬁaﬁeﬁylﬁtﬁ@m}q@?@d&i@lﬂéﬂi@@gg&?ﬂ&ﬁﬁ]@@%@@tﬁ%ﬂ esteEd@sh solid was
AR S R AN TR,
A e Xt 1 pyridine

Sodium hydride dispersion in oil (55-65%, 1.16 g) was added in portions to a well
stirred solution of 1-butanol (2.4 ml, 27 mmol) in DMF (50 mL). After stirring the
mixture for 1 h at room temperature 3-bromo-2-chloro-5-methyl-pyridine (5.0 g , 24
mmol) was added and stirring continued for 18 h at room temperature and for 4 h at
70 °C. The cooled mixture was poured into saturated sodium bicarbonate solution and
extracted with diethyl ether. Organic phasesrwere pooled, dried with Na,SO; and the
solvent was evaporated. The residue was purified by column chromatography on silica
(n-heptane/ethyl acetate 8:1) to yield 4.2 g of the title compound as a light red oil, MS
(EI) 243.1, 245.1 (M)".

d) 2-Butoxy-3-(2-fluoro-5-trifluoromethyl-phenyl)-5-methyl-pyridine

3-Bromo-2-butoxy-5-methyl-pyridine (0.96 g, 3.9 mmol) was dissolved in toluene
(6 mL). To this solution was added [2-fluoro-5-(trifluoromethyljphenyl}-boronic acid
(1.2 g, 5.9 mmol), [ 1,1-bis{diphenylphosphino)ferrocene]dichloropalladium{II}
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was stirred for | h at room temperature and
5-bromo-6-chloro-3-pyridinecarboxylic acid WO 2006/106054

W{pB§G18M5H06/061060 -41 methyl ester (2.5 g, 10 mmol) waBGHEE06/061060

Stirring was continued for 1 h at room tefgperature and the mixture was
afterwards partitioned between water and diethyl ether. Organic phases

dirbpoolethatad witleMdSongneithe Solvénmves evaporaietdon{8.9 mL). The
F2RIHUR WasMEHTREh v wﬁm&ﬁﬁgqm@mwhygqn Siifiaa(ty iﬁ@@ﬁ@fﬂ@f&ﬂ%&t

g ggg%“ggl Wﬁw& CHECOMPAASES HEORNESS Ol M) orated

RO WU W%%ﬁwﬂe%%a&mﬁy slispriemispsneRiRyl
a@:emd gnﬂthyt)eaieieﬁd Bromoeb thyciopentyloynd-py gdilecato Xy Eq ks 328.3
thyf-ester (0.33 g, 1.1 mmol) was dissolved in DMF (3.5 mL). To this
solution was added [2-chloro-5 10 (trlfluoromethyl)phenyl) -boron ic acid

oI Il tate henylphospb.ine
%ﬁé%n@%g t@rﬂw gﬁ?ng%ﬂ %’ﬁ' 51 m?xﬁfre Was heated with
stirring at 100 C for 20 h, cooled to room temperature and partitioned
petwO ARATISHAHA ELath & FTRERD BP Aty SRS dAcatiagBropionitrle)
ﬁmgjmmmdt@m&wldmISMmﬁZ\hateﬁymuaw “Butiffu@rganib phdseyl)-5-
P 9}?(9119(@9 ith, M&%Qﬂ %&%W%&Q&‘ﬂ&% @K@P@H@%&Hﬁe was

res ue WaS rom toqr p ptane

SRR eﬁéﬁ% FEHE I dBhaobiaE é*ﬁfimgmﬂ Yisobis:
@gpem@bmqmemgmleé)was added every 30 min. After coolm g the mixture was poured
&1(8@Bi@fﬁmmgemamytmm)ﬁyﬁygomﬁmwwmwmﬁarboxyli
ii?ﬁ%%%%hetr.f%f&er%&hﬁesﬁvgaey Qgled; washed it water and dried with

Madid- I htelkor esascmoraedans Y disgynerinididrantomset yi 2-

ok)xWEEr 6 and-Semifl sochvrathviephixide) soyidom: (Zh L, i) wes dbeadomethyl-
s i FobsuF R AR O HISRCHIRE A LiROAIRH 18 (BBMo1 (19 mu).

emperature and partitioned between diethyl ether and. hydrachloric acid

6%?8 ‘Hﬁé@%@?@‘b&%‘f@& Afdd WithaddobtndRa mHatupnes boiled for
Was’—\é!@apotétegl {hrhe adsiduejOu2? e bthetitlerdorhpdietlasi@acid (1 N, 100 mL)

Aananivelewael qgé%%l &ﬁélsﬂt'ﬁ&%é@%mtﬂzébﬁvﬁﬁéf SR WIRQ csidue (a mixture
+

e S e bt Re s esh s

Wogyc%%ﬂﬁyrm&trﬁ]@ﬁﬁg@ethyl phenyl)-pyridine-3- carbaldehyde) was dissolved in

M&%tm@mjm&rmwmbewﬁﬁeﬁm@mwwy 3-pWidinetameadied and

zﬁé‘ﬁ{ elwa% h%fte@ ?9 M PM?M@P%EI&%QH&C& t}{@& &?M%’\vas

was a ed TBTU 30 mol), N,N-diiso roP amine

RAPTES RN A R SRR 15 éﬂ%’é“c%&}ﬁ&%ﬁ%} f 4% ik, wieadded;

mmmmraiwastéﬂmreddw;ﬂfﬂ% Wwith hydrochloric acid (250 mL, 2 N) and
partitioned into diethyl ether. Organic phases were pooled, and dried with MgSQj4. The
solvent was evaporated and the residue was purified by column chromatography on silica
(n-heptane/ethyl acetate 3:1) to yield 0.51 g of the title compound as a yellow solid, MS
(ISP) 356.1 (M-H)".

f) 6-Butoxy-5-(2-fluoro-5-trifluoromethyl-phenyl)-N-((1R,2R)-2-hydroxy-cyclohexyl)-

nicotinamide

6-Butoxy-5-(2-fluore-3-trifluoromethyl-phenyl)-nicotinic acid (.10 g, 0.3 mmol)
was dissolved in DMF (5 mL). To the solution was added TBTU (0.10 g, 0.3 mmol),
N.N-diisopropylethyl amine (0.24 ml,, 1.4 mmol) and (1R,2R)-2-amino-cyclohexanol
(47 mg, 0.3 mmol). The reaction mixture was stirred for 18 h at room temperature. The
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room temperature. The solvent was evaporated in vacuo and the residue
was purified by column chromatography on silica (n-heptane/ethyl acetate

W 24088083 yield 0.11 g of the title compound as a colorless $8ITdTdiRORAGS 1060

(ISP) 483.4 (M+H)+. WO 2006/106054 PLIT/EP2006/061060 -42

Example 2 6-Butoxy-5-(2-fluoro-5-trifluoromethyl-phenyl)

SREEIR PR erapgeiicdyi yatohaad theicesidiemikgs porified by column

GBI omohapetin-dlith)Pussinaaedybabbetty AN pPwiiaars (BQ & the title
/ Ji: dichlorom : +

R S e R332 (M ting,

Addition was finished after 15 min; EEe miétuge was stirred for 1 It at room

temperature and afterwards partiti en dichloromethane and
water. Organic phases Wereé\PooIed, dried with Na2S0O4 and the solvent

B enipufdreblorag hssididv ok bptitied By reaerystalipaton o BHge
acetate to yield 55 g of the title compound as a light yellow solid, rap
156-1613itly) @B romod2vek kyroiBaredhinl gppiciya ovbxsistple bfusing 3-bromo-2-
SR RSt ralte) Py tinen eA2R18r A AMOD R n RNQSPAREUS R 2R)-2-

0X ch_Iorig 500 mL) wa boilequ_vit tjLi % r.2Q h orus 15
e S e o e TS TR R L oured onto
ice/water (800 mL). The mixture was adjusted to pH 8.5 with 2 N sodium
hydroxide solution and extracted wﬁ%‘%ﬁether. Organic phases were -

pooled, dried with Na2SO4 and the solvent was evaporated. The residue,
O Batepaf HE widosornperirie As(3-gyelpirtrBylid Wadr dnyroseRdd MeeiRemide
next step without purification, MS (EIl) 204.9, 206.9 (M)". 20 c)

8 BrOmube 2rbpydxy thrmethiyidipyyidixe (Bopliorittijdride dispersion in ol

(55-65%, 1.16 g) was added in portions to a well stirred solution of

1-butanghA2: 4 i1 -27cmprepyindiio (RQ Sk, 5 oAHes SiirHog: i niniduiedon.49 ¢, 7

Lr rature. 3- 025 -5- l-pyridi 04g,24
%%%@2’%%%‘%}ﬁ?ﬁfy%%&%&%ﬁ%@%%3&@‘%%%&@%%%2% Sl e
ksrtehiar 28 mincto the &éﬁ@%ﬁﬁ%ﬂfﬁm@%@%‘fﬁﬂ@a TATY S AR e desitip sntaining
hicarbocatepsehution anddentriactec weitlp digthyl epheifi@rganic phases
were pooled, dried with Na2S0O4 and the solvent was evaporated. The

Fegidue e pyefigt Ry icprpia chgmatography on silica (n-heptane/ethyl
acetate 8:1) to yield 4.2 g of the title compound as a light red oil, MS (EI)

243. %y, @ﬁéujs&ﬂ%xon of lithium aluminium hydride (4.5 g, 120 mmol) in
tetrahydrofuran (120 mL) at 0 °C was added dropwise a solution of 2-cyclopropyl-2-
trimethylsilanyloxy-propionitrile (10.9 g, 59 mmol) in tetrahydrofuran (5 mL). The
mixture was allowed to warm to room temperature and stirred for 60 h. Excess lithium
aluminium hydride was destroyed by careful addition of a saturated NapSO; solution.
The mixture was dried with NazSO; and filtered through a Na»SO, pad. The solvent was
evaporated in vacuo and the residue consisted of the title compound in sufficient purity
for subsequent amide coupling reactions, H NMR(CDCl3): 0.31 (m, 3H), 0.48 (m,1H),
0.77 (m, 1H), 1.07 (s, 3H, CH3), 2.64 (d, 1H, J~12 Hz), 2.79 (d, 1H, J~12 Hz), 3.68 (s,
~1H, OH).

¢) 6-Butoxy-5-(4-chloro-phenyl)-N-(2-cyclopropyl-2-hydroxy-propyl)-nicotinamide

The title compound was synthesized in analogy to Example 2, using 3-bromo-2-
chloro-5-methyl-pyridine, 1-butanol, [4-chloro-phenyl]-boronic acid and 1-amino-2-
cyclopropyl-propan-2-ol as starting materials, MS (ISP) 403.2 (M+H)".



30 d) 2-Butoxy-3-(2-fluoro-5-trifluoromethyl-phenyl)-5-methyl-pyridine

3-Bromo-2-butoxy-5-methyl-pyridine (0.96 g, 3.9 mmol) was dissolved in
WQBRMeH&YSB mL). To this solution was added PCT/EP2006/061060

[2-fluoro-5-(trifluoromethyl)phenyl]-borondig -acid (1.2 g, 5.9 mmol), [

1,1'-bis(diphenylphosphino)ferrocene] dichloropalladium(il) WO

2006/106054 PCT/EP2006/061060 Exadgietioro-methane complex (161

mg), and 2 N sodium carbonate solution (5.9 mL). The whole mixture was

heést€llurithdtintyil 6tc98 @ fop it tthoaelad (0 bR -Bingkratutgciahdxyl) -

Sled.with.ethyl acetate over 10 g ChemElut (Varian). The solvent was

evaporated and the residue was purified by column chromatography on

silica{n-heptane/ethyl 5 acetate gradient) to.yiel 9 g of the title

o B R ARl 5008 3-bromo-2-
5 ligororsthyinpremetsyHpRE AN cIgd e laiac INeBrarhestlEdiAmeRdeacid and

(IR28)-@-amimoksehch 2xarazabis@nmatd-RIoMoR tIEe) H gD ™.

added to a solution of 2-butoxy-3-(2-fluoro-5-trifluoromethyl-phenyl)-5 10

methyl-pyridine (0.96 g, 2.9 mmol) ipgasbangtetrachloride (30 mL). The

mixture was irradiated and boiled with a halogen lamp for 2 h during

o f2 o < (- ) o y
A e T e ety
HORHISIE8-40%, 30 mL). This was extracted with dichloromethane.

Organic phases were pooled, washed with water and dried with 15

10 MgSdae THe woREnindasae vapdesieel andunko gy i isaameiurengs 3-bromo-2-

Sribremomatiyl A itexyydrigriiyarerdetrifihorgmetyt-p ey Py HeiaR: acid and

nd 2-butoxy:5-dibromomethyl- . : +
S R BB et syl S S AR Y
mL). Ammonium hydroxide solution_(conc. 5}mL) was added and the
mixture was boiled for 1 h. After co%ﬁﬁ%l&%reaction mixture was poured
onto hydrochloric acid (1 N, 100 mL) 20 and partitioned into diethyl ether.
Orhecdomeny nsshewripbfatdly dvariettaeigrectiinpiersl) o - (1R,ZR)-2-hydroxy-
15 Jabuoxyrni@flusnddetrifluoromethyl-phenyl)-pyridin-3-yl]-methanol and
6- butoxy-5-(2-fluoro-5-trifluoromethyl-phenyl)-pyridine-3-carbaldehyde)
was dips e dom RNHRING L 2GnNe}i B TR RHAYIAN D ST REIMARIANBIB mo-2-
&8-S5 mmallwas addadand, ihe Ture yias heated with SUTING 10,1y
VRfter cootngthe readion mixtire was 2 ’ptléure onto'ice wa erf phety
GANEpRfithy &S0k ABANBE VMO PhRY Hasiagaderiis Mixtdik) 453.2
(Whasrdjusted to acidic pH with hydrochloric acid (250 ml, 2 N) and
partitioned into diethyl ether. Organic phases were pooled, and dried with
9 MgSO4. The solvent was evaporatgg@ﬂglge residue was purified by
column chromatography on silica

6-Butoxy-5-(2-chloro-5-triflnoromethyl-phenyl)-N-((1R,2R)-2-hydroxy-cyclohexyl)-
nicotinamide

The title compound was synthesized in analogy to Example 2, using 3-bromo-2-
chloro-5-methyl-pyridine, 1-butanol, [2-chloro-5-(triftuoromethyl)phenyl]-boronic acid
25 and (1R2R)-2-amino-cyclohexanol as starting materials, MS (ISP) 471.0 (M+H)".



(n-heptane/ethyl acetate 3:1) to yield 0.51 g of the title compound as a
yellow solid, MS 30 (ISP) 356.1 (M-H) f)

WBZHHIEPS- (2-fluoro-5-trifluoromethyl-phenyl)-N-((IR, 2R)-2-hFdrBBRpE661.060

i0

15

20

30

exyl)- nicotinamide 6-Butoxy-5-(2-fluoro-5strifluoromethyl-phenyl)-nicotinic
acid (0.10 g, 0.3 mmol) was dissolved in DMF (5 mL). To the solution was

added TBTU (0.10 g, 0.3 mmol), 35iNampliibpropylethyl amine (0.24 mL,
1.4 mmol) and (1R,2R)-2-amino-cyclohexanol (47 mg, 0.3 mmol). The

Fagetibiomiiturdlwas stetted- foreh 8 h @tyobpr teiyipenatre- M-l WIR) - 2-hydroxy-
QR068(L00R R R IAER2006/061060 44 solvent was evaporated in vacuo

and the'residue was purified by column chromatography on silica

(n-hepta h ate radr Leld 7 compo nd as

ali ﬁ?ﬁ o{\%gg’il S}Idt %ln&% il%gt %%‘ﬁ‘ IP bé(gm -2

‘éﬂB{R Ly ldrﬂﬁrbqaqa%pmmw @%d?o%%ﬁtﬁrﬁ%@mm@miﬁaﬁn

weenth ebtbﬂermmpbmml WA Ry thesided inlahatagyl tes Eisaenlen 2iciBiRoMS (1SP)
O, €hloro-5-methyl-pyridine, 1-butanol, [4-chloro-phenyl]-boronic

acid and (1R,2R)-2- amino-cyclohexano]. as starting materials, MS (ISP)

403.2 (M+H)+. Example 4 10

6-Butoxy-5-(4-chloro-phenyl)-N-(2- cfrita:%ﬁir%r.lryl 2-hydroxy-propyl)-nicotina
mide a) 2-Cyclopropyl-2- trrmet Isrlan)zlo ?a ropronltrrle A mixture of

6-[%%9&) E)%lld'éﬁ?a‘rl\%rﬁ’ep@e@ ﬁfi@{ﬁﬁ e()g’ gltfo’ylnamme

mmol), trimethylsilyl cyanide (8.8 g, 89 mmol) and 18-crown-6 (0.98 g, 4
mmohhgsislerrestpd o e 36 tacssdGn Vekdtitys wierantetn dvesing Jdoweno-2-

ek the-regiguesaaiat)ing datbe rtizleawmmuqqlwgﬂs} uﬁﬁdﬂﬁbmm (1R2R)-2-

Mg, 40 SRy o oo

tetrahydrofuran (120 mL) at 0 C Wﬁ add(@d 3ropwrse a solutron of
2-cyclopropyl-2- trimethylsilanyloxy-= ile (10.9 g, 59 mmol) in
tetrah drofuran (5 mQ. The 20 mixture was allowed to warm to room

&h@%ﬁ@%ﬁﬂ%&&éﬁ@@% ExbadeomhivobftinforidipmidewEsamide

destroyed by careful addition of a saturated Na2S0O4 solution. The
mixtukenwdsrdriéd Wigh Narsd 4 andfikefech throughotiNa 280 4pthd/] Ter, 1.8 g
(SOIeRbLYYFopMARONBE G mammoktharm@s%@@amma? heltlg 6 mL THF
‘ﬁ)ﬁ??go%gﬁgé u§|0|ent g%g%(gg()ﬂ%f%ﬁ r\glaqsef&%%)e(? gyraeggltl%r]isof water
and ethyl a(,etdte The orgamc phase was washed with IM KHSO4 aq. and the combined
aqueous phases re-extracted with ethyl acetate. The combined organic phases were dried
with MgSO; and evaporated to dryness. The crude intermediate was used in the
consecutive step without further purification. The residue was partitioned to affect
several consecutive reactions and ¥ of the residue, 856 mg (4.49 mmol) 2,4-dichloro-
phenylboronic acid, 109 mg (0.15 mmol) [1,1'-bis(diphenylphospino)ferrocene]
palladium(II) dichloride dichioromethane complex (1:1), 4.49 mL 2N Na,CO; aq., in
10 mL toluene and 4.5 mL water was heated to 80 °C over night. KOH was added and
heating to 80 °C was continued for 2h. The mixture was acidified with 4N HCI aq. and
extracted with ethyl acetate and evaporated. The residue was purified by preparative
HPLC on reversed phase eluting with a gradient formed from acetonitrile/water/
HCOOH. The combined product fractions were evaporated to yield 236 mg of 5-(2,4-
dichloro-phenyl)-6-propoxy-nicotinic acid. MS(m/¢): 324.2 (M-H).

A mixture of 23.5 mg (0.072 mmol) 5-(2,4-dichloro-phenyl)-6-propoxy-nicotinic
acid, 29 mg (0.09 mmol) TBTU, 10 mg (0.086 mmol) (1R,2R)-2-amino-cyclohexanol
and 47.8 mg (0.37mmol) DIPEA in 1 DMF was shaken at room temperature over night.



25 0.77 (m, 1H), 1.07 (s, 3H, CH3), 2.64 (d, 1H, J-12 Hz), 2.79 (d, 1H,
J-12 Hz), 3.68 (s, -1H, OH). c)

WOEZEIG{IPY- (4-chloro-phenyl)-N-(2-cyclopropyl-2-hydroxy-proB§ii KRS a6 1060
mide The title compound was synthesizéd in analogy to Example 2, using
3-bromo-2- chloro-5-methyl-pyridine, 1-butanol, [4-chloro -phenyl] -boron
AR s afsied d3n Eifiad Broprappraivent Lo aenstayarighidtesdaieting with a
MGG Y831 2rOvir-dd o MR 2 QG OROD &R CTE P28 6{E6 306801 cddactions were

OB ¥ild 2 o.me (85%) ofthe itle campaund MS (m/c): 4232 (VI

yI) nlcotlnamlde The title compour:g was sy;thesnzed in analogy to
Example 2, using 3-bromo-2- 5 chl yl-pyridine,

cyclopropanemethanol, [4-chloro-phenyl]-boronic acid and o i

5 TRAZRYDIArRGSy oot b s YriatgRARONS-@obyleay-picotinamide
(M+H)+. Example 6 5-(4-Chloro-phenyl)
-N-(Zlbgoitiorapypaunytivakysymibisyiy<e-vy stopeepyinbtmogehicotivarmitsl for the
pkephhaititlecerapgupd Wasisy Btﬁ?&ﬁ@%lﬂ}ﬁﬂﬁioﬂﬁééﬁlﬁéﬁ@&mﬁ&h%@& pentanol

bromo-2- chlot thy |d|n lopro anem hano
if nﬁ?c?%%#e%‘ﬁ P%bqeg)h%légaclc‘:%{ nd Iﬁfmﬁlfgig opr py I&%C%lyfvfﬂable) and
@&fﬁﬁg%}’g@pw@q@g%g@l aorocipdly e @@é@%kﬂb&; starting materials. MS (m/e):
10 BLYycMpropylmethoxy-5-(2-fluoro-5-trifluoromethyl-phenyl)-N-((1R,2R)-2-
hydroxy- 15 cyclohexyl)-nicotinamide The title compound was synthesized

in analogy to Example 2, using 3-bggmaswis ¢Bloro-5-methyl-pyridine,
cyclopropanemethanol, [2-fluoro-5-(triflioromethyl)phenyl]- boronic acid

e %ﬁ%%k S e R et -

nN" BIR) -2-hydroxy-cyclohexyl) - nicotinamide The tltle compound
was syntheS|zed in analogy to Example 2, using 3-bromo-2-
Chlormm@tﬁwfﬁmﬁ&aﬁ-mm 1n analogy to the procedure described for the

15 ﬂ%ﬁiﬂ&ﬁ@rﬁoftﬂﬂmmmﬁlhﬂﬁﬁﬁSnyfbbﬂf@ﬂbh@@iﬁi}lz&)ﬁﬁ@ acid methylester, 2-
R Ql ti ri S,(1SP) 471.0
A
(commercially available) and 1-amino-2-cyclopropyl-propan-2-ol (commercially
available) as starting materials. MS (m/e): 439.3 (MH™").

Example 14

20 6-Cyclopropylmethoxy-5-(2,4-dichloro-phenyl)-N-((1R,2R)-2-hydroxy-cyclohexyl)-
nicotinamide

The title compound was synthesized in analogy to the procedure described for the
preparation of Example 11, using 5-bromo-6-chloro-nicotinic acid methylester,
cyclopropyl-methanol (commercially available), 2,4-dichlorophenyl-boronic acid

25  (commercially available), and (1R,2R)-2-amino-cyclohexanol (commercially available)
as starting materials. MS(m/e): 435.3 (MH™).

Example 15

5-(4-Chloro-phenyl)-N-(2-cyclopropyl-2-hydroxy-propyl)-6-(2-methoxy-ethoxy)-
nicotinamide

30 The title compound was synthesized in analogy to the procedure described for the
preparation of Example 11, using 5-bromo-6-chloro-nicotinic acid methylester, 2-
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-46 Example 9 5- (2-Chloro-5-triflu
oromethyl-phenyl)-6-cyelopropylmethoxy-N-((1R,2R) -2-hydroxy-

WQEHHEQNAY-nicotin amide The title compound was synthesize8GH/&R2866/(61060

to Example 2, using 3-bromo-2- 5 chloro4&methyl-pyridine,
cyclopropanemethanol, [2-chloro-5-(trifluoromethyl)- phenyl]-boronic acid
asthorR; el hrmmosicio R randitde) stackiher opaieriddboMSi¢I8R) (d@8rercially
iMiitbie) E%@Wﬁi%@«Z—cyciopro yl-propan-2-ol (commerciallfr available) as starting
6-Buto: %ﬁ%gfﬁlrcﬁg_@@iﬁm}/l -N-((1R,2R)-2-hydroxy-cyclohexyl)-nicotin

amide e compound'was synthesized in analogy to Example 2,
using 3-bromo-2 chloro-5-methyl-pyridine, 1-butanol,
[2,4-dichloro-phenyl]-boron ic acid Méﬁ)-z- amino-cyclohexanol as
starting materials, MS (ISP) 437.1 (M+H)+. Example 11

54 4 hinentpbspheAl )RR, 2Ry ydrhythesobyaidinéx (R sqshopmeyberaot
miaotidemi&eA mixture of 1.5 g (6 mmol) 5-bromo-6-chloro-nicotinic acid
methyl ester, 1.8 g (30 mmol) propanol, 1.82 g (12 mmol)

1_,8:: %@B@@%@&%&;@Wé&@%tﬁﬁﬁz@@hlﬁﬁﬁ m%.t@ﬁ%lé‘é&t ﬁ?%&e&ﬁl%%ffor the
ni . Evaporation was owe Iiton ot water . and.e

o B e e BB o st e gder 2
eethbiredhagoboipsipherséalvevesiipbica dwhittpeehieark taronip acebfabinexrcially
organie phasesr e Tredn s yeilkh MaSO4 and avaparaied oy R8s ting

;{lgg%‘gl%q%/@#%r@gg'@% \Q@%b‘ 'ed_ in the consecutive step without fu_rther
puritication. The residue was partitioned to affect several consecutive

reactions and 1/2 of the residue, 856 mg (14.4,? mmol) 2,4-dichloro-
phenylboronic acid, 109 mg (0.15 nﬁ?%ﬁﬁ———e 1

1,1'-bis(diphenylphospino)ferrocene] palladium(ll) dichloride

ichioPdpRatRAARY oS I830et 2t R 4199 iy oheBd C O 8B o259 98-
fiddoeneradad 4.5 mL water was heated to 80 C over night. KOH was added
and heating to 80 C was continued for 2h.. The mixture was acidified with

4N HEhaguaesmpiacted Wiheivi-acatata1spg MR Yedu FO8LESINE o the

was_purified y preparative. HRLC on reversed phase eluting wi
R R e Rt e e e
maetorsoHeRo blegspratedadlyyisd 336 iy blosqphamd boronic acid (commercially
digiiidioyphenyhrGpropaxyonisotiniexasid. (MB(mieidR42(Mbld). o8 starting

9485873 o)

AR OL A3 7/
5-(2,4%§ichloro-g?1enyl)- -propoxy-nicotinic acid, 29 mg (0.09 mmol)

TBTU, 10 mg (0.086 mmol) (IR,2R)x -amilnol- yclohexanol and 47.8 mg
(0.37mmol) DIPEA in 1 DMF was s 5 om temperature over night.
5-(4-Chloro-phenyl)-N-(2-cyclopropyl-2-hydroxy-propyl)-6-(3-methoxy-propoxy)-
nicotinamide

The title compound was synthesized in analogy to the procedure described for the
preparation of Example 11, using 5-bromo-6-chloro-nicotinic acid methylester, 3-
methoxy-propanol (commercially available), 4-chlorophenyl-boronic acid
(commercially available) and 1-amino-2-cyclopropyl-propan-2-ol (commercially
available) as starting materials. MS(m/e): 419 (MH").
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WO 2006/106054 PCTIEP20061061060 -47 Acetic acid was added and

urified by preparative HPLC on reversed phase eluting with a gradient
'gﬁ?ﬂ pa%6th acetonitrile/water/HCOOH. The combined produBfddtigag 061060
were evaporated to yield 24.9 mg (85%)6f-the title compound. MS (m/e):
423.2 (MH+). Example 12 5
5-(2,4-Dichloro-phenyl)-N-((1R,2R)Zxmaiedy-cyclohexyl)-6-pentyloxy-nie
otinamide The title compound was synthesized in analogy to the
proeédurecdpbeniedViof tRER)regaydtion-ofdExacmple & L3-usitigoxy-propoxy)-
Ribrameagighloro-nicotinic acid methylester, pentanol (commercially
available), 2,4-dichlorophenyl-boronic acid (commercially available) and
%{iezr%% %ﬂmé?r%lé¥ﬁlo$ S)ng f}%l Comrﬁegl%'é q%yl E%Blegroce gfgﬁgscribed for the
REIRANOB SRR b o%sitisy p?ﬂy@qzézﬂ&mwwﬁaﬁw@r@mé@ﬁ@w
etbidory-proptin mmmmmn@mmpbmmmcsypm@nzedl onanatdgy to
g@&ﬂﬁ?&%ﬁﬁi aQQ%lpf&@fﬂR%}él)% gn%}xe%ﬂ@' available) as

bromo-6-chlor iC imet ester methoxy -ethanol
f@&ﬁﬂﬁé?éfﬁﬂk??ﬁm f@lg henyl-boronic acid (commercially
available) and 1-amino- 2 -cyclopropyl-propan-2-ol (commercially
available) as starting materials. Msﬁ@ﬁ!@ﬂ@s (MH+). Example 14 20

6-Cyclopropylmethoxy-5-(2,4-dichloro-phenyl)-N-((1R,2R)-2-hydroxy-cyclo
bdlarpyhicatindridieliom titheepnpo (i AEs 2ymihesizegdeanalpgydatithenide
procedure described for the preparation of Example 11, using
Bristepnn-6-Bhlortmmiselivioreih melbyiesteid cyclopropyl-methanol
(commercially available), 2,4-dichlorophenyl-boronic acid 25
(Comm%%ﬁye%\f@ :@gl?l) 288 kLR, g%}'ﬁm%ﬂﬁl%?&ﬁ%%%amd methylester and
(e A YA AR SRR ARARE MSHE (e LT

mw@pﬁenm)% @leyatpropyLa-mid POk o pyl a8 s(@d dedthaskyrested to
13- wieetinamide 3avie: Blaromeaindivas syMIesizesinanalome Wixture was

DRSBTS e

perEpheneied EegOH. The combmed product fractions were evaporated to yield
0.195¢ (50%) of the title compound. MS(m/¢): 307.1 (M-H).

b) Step 2: 6-Benzylamino-5-(4-chloro-phenyl)-nicotinic acid

A mixture of 77 mg (0.25 mmol) 6-benzylamino-5-bromo-nicotinic acid, 58 mg
(0.375 mmol) 4-chloropheny! boronic acid, 9.1 mg 1,1'-bis(diphenylphosphino)-
ferrocenedichloro palladium (11} dichloromethane complex 1:1 and 0.38 mL 2N Na,COs
aq. i 0.5 mL water and 2 ml. dioxane was heated to 85 °C for 20h. Formic acid was
added, filtered and the mixture was purified by preparative HPLC on reversed phase
eluting with a gradient formed from acetonitrile/water/HCOOQH. The combined product
fractions were evaporated to yield 32.4 mg (38%) of the title compound. MS{(m/e): 337.3
(M-H).

¢) Step 3: 6-Benzylamino-5-(4-chloro-phenyl)-N-((1R,2R)-2-hydroxy-cyclohexyl)-

nicotinamide

A mixture of 16.2 mg (0.047 mmol) 6-benzylamino-5-(4-chloro-phenyl)-nicotinic
acid, 19.6 mg (0.06 mmol) TBTU, 6.9 mg (0.06 mmol) (1R,2R)-2-amino-cyclohexanol
and 23 mg (0.18 mmol) DIPEA in DMF was shaken at room temperature over night.



-48 methoxy-ethanol (commercially available), 4-chlorophenyl-boronic
acid (commercially available) and 1-amino- 2-cyclopropyl-propan -2-ol
WOHHHMEHAlly available) as starting materials. MS(m/e): 405 BGIER;06/061066
Example 16 5 -50-
5-(4-Chloro-phenyl)-N-((1R,2R)-2-hydroxy-cyclohexyl)-6-(2-methoxy-ethox
yicehiicatifanaiod detbandepeompbbn i djrhBdize drinemeogpheseuting with a
prageduferaradibecierdhiriRepacitD®D EXamplR hHinddpi@duct fractions were
- -6+ - | r,.2- met - o +
R et g
available) and (1R,2R)-2-amino-cy ohex?n | (commercially available) as
starting materials. MS(m/e): 405.3 %ﬁﬁ-ﬁ%—eélal “Example 17

5-(4-Chloro-phenyl)-N-(trans-2-hydroxy-cyclohexyl)-6-(2-methoxy-ethoxy)-
5 ﬁié&%}ﬁﬁer@h@%h@tmé%ﬁﬂ{mws@m&@dmﬁ fetreyclohexyl)-

piondchiméddescribed for the preparation of Example 11, using
5-bromo-6-ehloro-nicotinic acid methylester, 2- methoxy-ethanol

(commgscialycavdiakie 4 shierenhaniA-ReIRING RAR(SRIMFBIE AN ribed for the
availapga &l tr%rgﬁ}- -am{]no-ggc(l)ohq?&gl CQH},EE?{ﬁ'a”i \r/naé!ﬁbfgs)tears
gfgpt?ﬁ‘é maternats. rﬁ?eS}: %85. (ﬁfﬁ ). 8Examp1e 98 ¥ ’

SV RRIRE BRSO PsreiR A f oY (SR @BétAmino-
10 oxedropaxy)s fNigdtipamiddaheiiievempousd mas synthesized in
analogy to the procedure described for the preparation of Example 11,

using 5-bromo-6-chloro-nicotinic ac@&%ﬁyﬁster, 3 25 methoxy-propanol

(commercially available), 4-chlorophenyl-boronic acid (commercially

vailghle). and 1-amino2-cyel -{.-2-&0_[@?_ lamino)-
Ry b5 s B ppeytamine)
PieotiEBD186/061060 -49 Example 19
5-(4-Chloro-phenyl)-N-((1R,2R)-2-hydroxy-cyclohexyl)-6-(3-methoxy-prop
oxy)- hieoiinantite el titks epripsingd was dpgthesibedincadatogysaitied for the
15 prosedure dessHbeofon theng 5-bromo-6-chloro-nicotinic acid methylester, 2-
methoxy-ethylamine, 4-chlorophenyl-boronic acid and 2-cyclopropyl-2-hydroxy-
propylamine (commercially available) as starting materials. MS (m/e): 404.4 (MH™).

Example 23

N-{(trans)-2-Hydroxy-cyclohexyl)-6-(2-methoxy-ethoxy)- 5-(4-triftuoromethyl-phenyl)-

20 nicotinamide
a) Step 1: 5-Bromo-6-(2-methoxy-ethoxy)-nicotinic acid

A mixture of 325 mg (1.3 mmol) 5-Bromo-6-chloro-nicotinic acid methy! ester,

233 mg (3.24 mmol) 2-methoxyethanol and 493 mg (3.24 mmol) DBU was heated under

microwave radiation for 2 min to 180 °C. 0.65 mL water and 0.49 mL 5N KOH aq. was
25 added and the mixture was heated under microwave radiation for 2 min to 160 °C. The

mixture was acidified with 1N HC1 aq. and extracted with ethyl acetate. After evaporation

the residue was purified by preparative HPLC on reversed phase eluting with a gradient

formed from acetonitrile/water/HCOOH. The combined product fractions were

evaporated to yield 237 mg (66%) of the title compound as white solid. MS (m/e): 274
30 (M-H).
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5 preparation of Example 11, using 5-bromo-6-chloro-nicotinic acid
methylester, 3- methoxy-propanol (commercially available),

WO 28h6Y8R%nyI-boronic acid (commercially available) and ~ PCT/EP2006/061060

(1R,2R)-2-amino-cyclohexanol (commercially available) as starting
materials. MS(m/e): 419.1 (MH'). Example 20 10

BB Anires- A -Chsro Dhedsncid rer ot resirexcishexyh-nico
finamideria} Step 1: 6-Benzylamino-5-bromo-nicotinic acid A mixture of
0.3 g (1.27 mmol) 5-bromo-6-chloro-nicotinic acid methylester and 0.34 g

3. 17’111@‘@&6'1%@@(%@@&‘93 HE@%SQML?’QMX@ %Q@a@z&@@o@ﬂﬁﬁ@?rocedu1e

r 4 min. 0.6 water angd 0.4 ag was ad
@%&fﬁéﬁ%%ﬁ%@%% T OWEUR TP ATy Dppicotini
w&g@mm@mw@@m@@mﬁmw@mm&m&wa 373.1 (MH").
reversed phase eluting with a gradient formed from
a)cﬁ{tc;nﬂri&é/wdeEHerb@#@mhﬂadm{ﬁﬂmmmhﬁmy@eﬁew

ggﬁéq 9 1928:£20%).0f the title compound. MS(m/e): 307.1
(|v| b, b) Step 2: 6-B

enzylamlno -5-(4-chloro- phenyl) nlcotlnlc acid 20 A

mixt Z 0.25 mm benleamln o |co inic acid, 5
1e co

mg ( rl'ﬂor FEoTomc o 8g§ f reaciion procedure

q@i@%@f@h@}wﬁmaﬁmyf i@f@ﬁﬂéﬁé@%ﬁm@b@m@r@%qﬁm—z hydroxy-
@Cliﬂbé@ﬁlﬁﬂqallﬁleﬂmpj%ﬂoiﬁnd&%amldahhﬂﬂ@ﬂ@oﬁﬂn@ﬂl@l'fpnﬁnylboronic
M’Heﬁ %%%rm@g B}gag,llge(%? Ig Oh Formic acid was

added, filtered a e mixture was purified preparatlve HPLC on

reversed phase 25 eIutlng with a grg}o{llent fo&qled from

acetonitrile/water/HCOOH. The co uct fractions were

evaporated to yield 32.4 mg (38%) of the title compound. MS(m/e): 337.3
(EB_ é’féﬁygmxy cyclohexyl)-6-(2-methoxy-ethoxy)-5-(4-trifluoromethoxy-

phBeyl pdamimeib+(é-chloro-phenyl)-N-((1R,2R)-2-hydroxy-cyclohexyl)-
nicotinamide 30 A mixture of 16.2 mg (0.047 mmol)
6-benaydamineshrid Iﬁan@ersbﬂﬂwariugqﬁmlﬁa1egydaol&@mé&ﬁ@ dieéeﬂlaed for the

b%gga&o%g]%gég Ie é %)Rz) aW"{'Pm%‘i'ﬂHe raor}cm an he)(){.l < ~(2—

as S en atroom te U e over

W@Qmsrh%@smﬁ@#@%@%’e&r@é@f@@%%waewm@amand
fuonfiedibiafyapaitatiiee HMRiFion nemersad piace eludsg. SivE" gradient
formed from acetonitrile/water/HCOOH. The combined product fractions
were evaporated to yield 14.1 mg @a¥o),ef #i3e title compound. MS (m/e):
436.4 (MH'"). Example 21

6-Cyclopropylmethoxy-5-(3,4-difluoro-phenyt)-N-({trans)-2-hydroxy-cyclohexyl}-

nicotinamide

The title compound was synthesized in analogy to the procedure described for the
preparation of Example 23, using 5-bromo-N-(trans-2-hydroxy-cyclohexyl)-6-(2-
methoxy-ethoxy)-nicotinamide and 3,4-difluorophenylboronic acid (commercially
available) as starting materials. MS (m/e): 403.4 (MH").

Example 26

6-Cyclopropylmethoxy-5-(4-fluoro-phenyl)-N-((trans)-2- hydroxy—cyclohcxyl)
nicotinamide

The title compound was synthesized in analogy to the procedure described for the
preparation of Example 23, using 5-bromo-N-(tfrans-2-hydroxy-cyclohexyl)-6-(2-
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5
5-(4-Chloro-phenyl)-6-(cyclopropylmethyl-amino)-N-((1R,2R)-2-hydroxy-cy

WRgHedPH¥icotinamide The title compound was synthesized iAGEHEIG6{e51060

the procedure described for the preparatign of Example 20, using
5-bromo-6-chloro-nicotinic acid methylester, cyclopropanemethylamine,
metlorypheayidboiesiio aeldcaid (HlRRYPhamibortdic\asidexarokagally
stadtingematerisis Mgy ¥i0Q.5/ANH83.4 Examiple 22
5-(4-Chloro-phenyl)-N-(2-cyclopropyl-2-hydroxy-propyl)-6-(2-methoxy-ethy
tamino)- nicotin amide The title conmg@é/\@s synthesized in analogy to
the procedure described for the 15 7preparation of Example 20, using
-promao-6-chlorg-nicofinjc_acid methylester, 2- methoxy-ethylamine,

A B e Ry 1-pheny-
epHERIly available) as starting materials. MS (m/e): 404.4 (MH-").
Example 23
N-((tr3hs)t2ld-ydngroy-ey clohesath Bif@dimethelogethaky pbe(édriftudramiettfor the

Bxho 2OrRAtAIICS, &h S8 Brbmo-6-cyclopropylmethoxy-N-(trans-2-hydroxy-
gﬂgr% mo- :I(IZ-rrt]ethoxa/-gthOBé-ni%otirlic zicsi]d f\pm%u_re %I 3)2(5 rrg‘?rgliig ﬁ o
5 m%%eéy romo-B-ChioroRitotinic adl n%e?ﬁ?}l 85E{1eer?1§§ H{S %ﬁ? 4% 8T) ©
SypibeRis8fdixamplat 198 P e2e Pnehél) DB RS hediawtnbiester,
W@Wrﬁ@dﬁ@ﬁ@ﬂ(ﬁ@hﬁﬁ@i@iiﬂ}ﬂ&iﬁb%ﬁ&lmh'a&iaigfagﬂﬂ&é@mﬂeﬁh’ol

n mixtur at L microwave. ... .

o e B D T et as
siattiegrartedriitiety Acddd (X evaporation the residue was

purified by preparative HPLC on reversed phase eluting with a gradient
formed from acetonitrile/water/HC Q&empleel8ombined product fractions
were evaporated to yield 237 mg (66%) of the title compound as white

saligcIMBotmnlaie B dy-30 (i) WEyAA0G/ LHEOR R T/ ERANDA/NGHEOGO xy-

i 1@1§ﬁ‘?&)ghamide
-Bromo-N-(trans-2-hydroxy-eyclohexyl)-6-(2-methoxy-ethoxy)-

nicotipamijde The title compoungd was synthesised in analogy to the ami
coupln R e R R YRR o MR IR S or e
BUERBTAGS-05 eIt ity idstiicO s waperylmethoxy-N-(trans-2-hydroxy-
trish2xgininecticlaliexanoldcammsstiathoayailabie)oM i d ave) ( Sfdudercially

(Ve £8P e materials, MS (m/): 4513 (MIET").
N-((trans)-2-Hydroxy-cyclohexyl)-6-(2-methoxy-ethoxy)-5-(4

Example 29

5-(4-Cyano-phenyl)-6-cyclopropylmethoxy-N-({1S,2S)-2-hydroxy-cyclohexyl)-
nicotinamide

The title compound was synthesized in analogy to the procedure described for the
preparation of Example 23, using 5-bromo-6-cyclopropylmethoxy-N-(trans-2-hydroxy-
cyclohexyl)-nicotinamide and 4-cyanomethoxyphenylboronic acid {commercially
available) as starting materials. MS (m/e): 392.2 (MH™),

Example 30
{RS)-5-(4-Chloro-phenyl)-N-(2-hydroxy-butyl)-6-(2-methoxy-ethoxy)-nicotinamide

The title compound was synthesized in analogy to Example 102, using 5-bromo-6-
hydroxy-nicotinic acid methyl ester, 2-methoxyethanol, (4-chloro-phenyl)-boronic acid
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WA

trifluoromethyl-phenyl)-nicotinamide The title compound was synthesised

in analogy to the Suzuki reaction procedure described for the preparation
%é 1, from 5-bromo-N-(trans-2-hydroxy 10 PCT/EP2006/061060

cyclohexyl)-6-(2-methoxy-ethoxy)-nicotirf@mide and

- 4-trifluoromethyl-phenylboronic acid (commercially available). MS (m/e):

Aol pvirpbu ERahip eaEng-aiepls to vield (RS)-5-(4-Chloro-phenyl)-N-(2-
I8)d2okhyBiaxy-ay Chlohexyhx6-(rmgthoxsytatheny)- v S To R e X))

phenyl)-nicotinamide 15 The title compound was synthesized in analogy

to the procedure described for the grgparatgn of Example 23, using
5-bromo-N-(trans-2-hydroxy- cyclohexylj-é-(?

| 4 t hen Ibo acid
corﬁn{grgmﬁ 3?5&%?2 %tgé%mg %’%Lléi’l ?%@%1/%5& 03%%?“ propyl)-
THSQHH BTRIYS
6- Cyclopropylmethoxy-5-(3,4-dif|uoro-phenyl)-N-((trans)-2-hydroxy-cycloh
exyl)Thicktia comiperMdavitevohepecthth waslsgnthdsizegin HRalogyetd-themo-6-
W&Qﬁ?ﬁ%&ﬁﬂ@@@ﬁﬂﬁﬁﬂ?ﬁe%ﬁQaﬁ%tﬁﬂ)@%@éﬁmp 8-2B1d#61Menyl)-boronic acid

mo N-(tr hydrox cloh
swe%h%i‘% TR oA g vt o ield

rémmefws{il)aété% M&m@hﬁﬁéﬂ&ém riftepracBhyrarpEpropyl-

rEat&mmlﬁl@ﬁ BEYEIPprapyimdthExY-5- (4-fluoro-phenyl)-N-((trans)
-2-hydroxy-cyclohexyl)- nicotinamide The title compound was synthesized

in analogy to the procedure descri@@@gh& 30 preparation of Example
23, using 5-bromo-N-(trans 2-hydroxy-cyclohexyl)-6-(2 WO 2006/106054

& &E% [?%6@6&9990 ﬁa&?ﬁtb\?mﬁt@ a]&%ﬁ?%ﬁgﬂg%}?e I)-nicotinamide

4 qu enylboronlc commercia S startn ng materials.

gx MH+) .Exampl é
yc o] Hox%/%?&ré f hydroxy-cyclohexyl) -5-(4-triflu
oromethyl phenyl) 5 nicotinamide The title compound was sgnthesmed in

analoy} BIREPr Slabirertrderbeiordithtn srapidrdttn BPRkktpiE 232,
hesingabedro hi0-636 0l epdddGiFh € thididyg NuftFaMES -ty drbxyas stirred at 140 °C for 15
eyclonaxy) pigaiinanidadsynthesised i analogu1ithe1RIPEeHH 8 min. The

described for
mixture was cootE:ﬁ to room temperature. Ice was added and the mixture was acidified

using 1 M HCL The mixture was extracted with ethyl acetate. The organic phase was
washed with brine, dried, filtered and concentrated. The product was purified by flash
chromatography (SiO;, CH2Cl => CH2Cly/MeOH 4:1) to give 6-benzyloxy-5-bromo-
nicotinic acid (0.308 g) as a white solid.

b) 6-Benzyloxy-5-bromo-N-({1R,2R)-2-hydroxy-cyclohexyl)-nicotinamide

In analogy to example 1f, 6-benzyloxy-5-bromo-nicotinic acid was coupled with
(1R,2R)-2-amino-cyclohexanol hydrochloride (CAS [5456-63-3]) using TBTU and N,N-
diisopropyl ethyl amine in N,N-dimethylacetamide to give 6-benzyloxy-5-bromo-N-
({1R,2R)-2-hydroxy-cyclohexyl)-nicotinamide as an orange solid.

¢) 6-Benzyloxy-5-(4-chloro-phenyl)-N-((1R,2R)-2-hydroxy-cyclohexyl)-nicotinamide

To a solution of 6-benzyloxy-5-bromo-N-((1R,2R)-2-hydroxy-cyclohexyl)-
nicotinamide (85 mg) in 1,2-dimethoxyethane (1.6 ml) was added tetrakis(triphenyl-
phosphine)palladiam(0) (24.5 mg). The mixtore was stirred for 10 min. 4-chlorophenyl-
boronic acid (37.2 mg) was dissolved in 0.7 ml EtOH and added to the reaction mixture.



10

15

20

25

30

synthesis of Example 23, from 5-bromo-6-chloro-nicotinic acid methyl
ester, 10 cyclopropylmethanol (commercially available) and

WQrHRe (¥ ino-cyclohexanol (commercially available)) and  PCI/EP2006/061060

4-fluorophenylboronic acid (commerciallg4available) as starting materials.

MS (m/e): 435.4 (MHO). Example 28

S-chuiopropHameProiiMnigran sjakehyHrokysapcidtdedylhde¢detiiflumixture was
areseihexye ¥arpienxi-niclinanmide Jha ditle GamROURE Was sy WheSIZREd and
308! %Xv%% ihs pracedyre,descriped f‘lr&'{‘s%of’reeé’lar% O QLM% Abted with
using B-Bromo- -cycfopro_py me‘i%oxy-W?trans- : yﬁrox?f— _
RjBfoHdPyhibBavaYHRIr e HLerek erdrrensenykehyibe mnidugtivas purified by
flasimumercialerayrilabie) aSIsianing WHLETIFS JOST @1 )o4he 3-0VYY)138-5-(4-

e R o QRN BB 0 mal g i

5-(4-Cyano-phenyl)-6-eyclo
%ﬂ}‘-%?é&ﬂﬁﬁiééﬁ%@@m}g}:ompound was synthesized in analogy to the

procedure described for the preparation of Example 23, using

5-bromo-6-cyclopropylmethoxy-N-(fzsaderidiroxy- 25

cyclohexyl)-nicotinamide and 4-cyan omethoxyphenylboronie acid

Jdehtrharmiaiiycayditabie) agistesti g mhiatetials phP e ) 2392tR (Mthoxy)-

Fxamale;:d0 (RS)-5-(4-Chloro-phenyl)-N- (2-hydroxy-butyl)-6-

(2-methoxy-ethoxy)-nicotinamide The title compound was synthesized in

anal xample 102, using.o-bromo-6- 30 hydroxy-nicotipic acid .,

methy gsttef%ff-m e%Hggyvg%ﬁgﬁ%}}?%g I}é}rgr-lp Oézi"?yﬁ -[‘)ég%{gl geatl(g%?w&?gs br ?mo .6

ssryoBesANBCEEIE PEHDd o 6o R MR laphi fbsTHaROIPRs R rthegonic acid

matRriaisie YBIditRE)yb-($oblore phanyilaNridierials to yield 5-(4-chloro-phenyl)-

YA ERUIY D -S4 7B w?t Yy HERHBRIAC NP {h 30943, MS (15P
;H% E)%{ar’nple 31 (g!g%&-S- Ecﬁoro-phe%ﬂ) -6(-)( -jrsnetho]xy-etﬁoxy (15P)

-N= 3(, ,§-%?ﬂuoro-2-hydroxy-propyl) - 5 nicotinamide The title compound

was synthesized in analogy to Example 102, using 5-bromo-6-

hydroxy-nicotinic acid methyl esterE2amgigadgyethanol,

(4-chloro-phenyl)-boronic acid and 3-amino-1,1,1-trifluoro-propan-2-ol

(@D S4BLI36r0 P henstandin rhatenisysimhyiblli tyl) - 6-(2-methoxy-ethoxy)-

AR xtdaehloro-phenyl)-6-(2-methoxy-ethoxy)-N-(3,3,3-trifluoro-2-hydrox

y-propyl)- 10 nicotinamide. MS (ISP) 419.3 (M+H)+.

The title compound was synthesized in analogy to Example 102, using 5-bromo-6-
hydroxy-nicotinic acid methyl ester, 2-methoxyethanol, (4-chloro-phenyl)-boroaic acid
and 2-(aminomethyl)-1-butanol (CAS [16519-75-8]) as starting materials to yield (RS)-
5-(4-chloro-phenyl)-N-(2-hydroxymethyl-butyl)-6-(2-methoxy-ethoxy)-nicotinamide.

MS (ISP) 393.3 (M+H)".

Example 35

5-(4-Chloro-phenyl)-N-({ 1RS,2RS)-2-hydroxy-cyclohexylmethyl)-6-(2-methoxy-

ethoxy)-nicotinamide

The title compound was synthesized in analogy to Example 102, using 5-bromo-6-
hydroxy-nicotinic acid methyl ester, 2-methoxyethanol, (4-chloro-phenyl)-boronic acid
and cis-2-aminomethyl-1-cyclohexanol hydrochloride as starting materials to yield
racemic 5-(4-chloro-phenyl)-N-((1RS,2RS)-2-hydroxy-cyclohexylmethyl)-6-(2-
methoxy-ethoxy)-nicotinamide. MS (ISP) 419.3 (M+H)".
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Example 32
6-Benzyloxy-5-(4-chloro-phenyl)-N-((1R,2R)-2-hydroxy-cyclohexyl)-nicotin

WO KA1 849%-Benzyloxy-5-bromo-nicotinic acid A suspension oPSIFEB06061660

6-chloro- nicotinic acid (CAS [29241-62-15 1 g), 15 benzylalcohol (0.686
g) and KOH (1.104 g) in DMSO (4 ml) was stirred at 140 C for 15 min.
DMSO (2 ml) was added and the miaurigaé stirred at 140 C for 30 min.
The mixture was cooled to room temperature. Ice was added and the

fidurelwaspheidified - (SIRG.R)N-HEthokhe yolxhae Was( 2xtradietyvilivxy) -
gihyligegtate. The organic phase was washed with brine, dried, filtered
and concentrated. The product was purified by flash 20 chromatography

ot SO0 ) L Seuioe Loy ORI PEec--2-
B ﬂmaﬁ@@%wﬁmﬂa@wﬁﬁ&é@rz&%wﬁ&ﬁﬂ%mi&.ma@dﬁd sodium

Apdltgyisperampieol f Grbenzaaxylbsbrongd 4tiootniTiacitiwas caipieded at room
Wity &%&&Fﬁmﬁm L?&lﬁé%’ﬂ@a gf%iyadﬁsd%%ﬂéﬁ?%% s stirred

using. TBTU and N N ISQRrop | amine In
NV?&%%%%W&@&E&%@@%@V H@ﬁ%}fbw%usﬁo% gqueentrated in vacuo. The

PRI 2R 24 yatibizg-ty dlathestytp miognarmideH Ailbahge-SOCEY MeOH 9:1) to
gn%ep@/Jam%%em@mvpt@ﬂyihb\lﬁ%&%%m&w)%%hﬁé@ﬂw%aﬂBxy)

%I%O(gﬁnz oxy-@imogﬁgw f&ﬁlﬁﬁ)oﬂ %ﬁr(&@) Z3%?0%1@%7}%rcotlnamlde (85
mgq) in 1,2-dimethoxyethane (1.6 ml) was added tetrakis(triphenyl 30

phosphine)palladium(0) (24.5 mg). FHEH e was stirred for 10 min.
4-chlorophenyl- boronic acid (37.2 mg) was dissolved in 0.7 ml EtOH and

ad deldiorpre heartioN -MddreRHC-RoberoepddhrG T ERRD06/(05 10880 xy-

cib AV olebeR 07 Na2CO3 (190 mg) in water (1 ml) was added. The
reaction mixture was stirred at 85 C for 3 h. After cooling to room

temp%?é't'ft@e e pusiIe s firesant, g f @tﬁﬁﬁ’ﬁ%féoﬂﬁeﬂgﬁgeg bromo-6-

residue Wasd solv d.in e”liyzl acetate z%t% washed with brine

6¥ fodwa’@%%&wﬁ L RS P hsSTUALRIRER Pubgitp ic acid
Wamwmmmo@wﬂphyxsm@xm@mmmmazmemm@im givgeld
&d&ﬁ%ﬁ%oﬁi@o phenyl) -N-((1SR,2RS)-2- hydroxy—cyclehcxylmeth 1)-6-(2-

fnd glr\c/)v g e;ﬁﬂsy gl 2@_& gﬁ %wﬁﬁq@t@@%pﬁfotmawde (50.6 mg)

5-(4-Chloro- phenyl) N-(3-hydroxy-2,2-dimethyl-propyl)-6-(2-methoxy-etho
Xy)- 10 nicotinamide The title compgéﬁa%%—synthesized in analogy to

Exam[t:ile 102, using 5-bromo-6-
5-(4-Chloro- phenyl) -N-(1-hydroxy-cyclohexylmethyl)-6-(2- methoxy—ethoxy)

nicotinamide

'The title compound was synthesized in analogy to Example 102, using 5-bromo-6-
hydroxy-nicotinic acid methyl ester, 2-methoxyethanol, {(4-chloro-phenyl)-boronic acid
and 1-aminomethyl-1-cyclohexanol hydrochloride as starting materials to yield 5-(4-
chloro-phenyl}-N-{1-hydroxy-cyclohexylmethyl)-6-(2-methoxy-ethoxy)-nicotinamide.
MS (ISP) 419.0 (M+H)™.
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~yield 30 racemic

hydroxy-nicotinic acid methyl ester, 2-methoxyethanol,
(4 -chloro-phenyl)-boronic acid and 3-amino-2,2-dimethyl-I-propanol as

WO R 4terials to yield 5-(4-chloro-phenyl)- PCT/EP2006/061060

N-(3-hydroxy-2,2-dimethyl-propyl)-6-(2-niéthoxy-ethoxy)-nicotinamide. MS
(ISP) 15 393.1 (M+H)+. Example 34
(RS)-5-(4-Chloro-phenyl)-N-(2-hydi8xamiaens# butyl)

-6-(2-methoxy-ethoxy)- nicotinamide The title compound was synthesized
n(arEtdgrotpHeraimple(L0R 2835iRd Sdboamoyo BOxtildbeily migbihiyelojsopyl-
mathydssters dametioxyethanol, (4-chloro-phenyl)-boronic acid and
2-(aminomethyl)-1-butanol (CAS [16519-75-8]) as starting materials to

yield %iltl%e%ﬁ)oﬁ/i rﬁ%&%}?%sﬁ%@%g \g%%tpg Fgﬁgg)l GE u31n§5 I%romo 6-

g”sloro 3 pyﬁdmc oxylic acid, 1- methyicyclom opancmethanol, (4«ch oro-phenyl)-

Bof4+@hioto ileriR)2R) ((LREI2RS)kRinydrohsyetohexidmethydg2rmuetiuls to
ﬁé)ﬁ X NCRHBANIE. Zr('iﬁ EHS 9%5}8%@%‘9@511%&%‘ &S Ziex‘ijléﬂm%alogy

xample 102, usmg S-brom Mﬁy XY, cid methyl ester,
e R RO (i RS
cis-2-aminomethyl-I- cyclohexanol %/drochlorlde as starting materials to
xample 4

5-(4-chloro-phenyl)-N-((1RS,2RS)-2-hydroxy-cyelohexylmethyl)-6-(2-
mefhtky-bitrxphaicbtinaiidec MSASPY-439r8 pitdpy VD 20661 LRG0 xy) -
REotERZ806/061060 -55 Example 36
5-(4-Chloro-phenyl)-N-((1R,2R)-2-methoxy-cyclohexyl)-6-(2-methoxy-etho

Xy)- S N- ]
o kpans 10R éé?f‘?*%%%fiffd%@hgg&h&w Vg gyclopropyl-2
BEIRSPERY) -@c@%%aa@ Wb 1B IR e 10)5%Hh was

lacid ko bliunm rhyﬂmdeldﬁqﬁmhe@&% an tiomeral @il bt dinmd) 1etSQ ISP Tes.3

(RDiENE, was stirednaCroom temperature for 1 h. Methyl iodide (18.4 mg)
was added and the mixture was stirred overnight at room temperature.

The reaction mixture was concentr%gﬁ in;ggguo. The product was
purified by flash chromatography ( : 12 => CH2C12/MeOH 9:1)

0.10 gjv
S B R (T 2R S RRRRE A BRI ety oy
sigptimestidamide (27 mg) as a colorless oil. MS (ISP) 419.4 (M+H)+.
Example 37
Separation of the enantiomers of 5-(4-chloro-phenyl)-N-(2-cyclopropyl-2-

hydroxy-propyl}-6-(2-methoxy-ethoxy)-nicotinamide (example 15) with
heptane/ethanol on ChiralpakAD®yielded the (+)-enantiomer. MS (ISP) 405.3 (M+H)",
cho 1 +4.9%°1n CHCL.

Example 42

5-(4-Chloro-phenyl)-6-cyclopentylmethoxy-N-({ 1R,2R)-2-hydroxy-cyclohexyl)-
nicotinamide

The title compound was synthesized in analogy to Example 75, using 5-bromo-6-
chloro-3-pyridinecarboxylic acid, cyclopentanemethanol, (4-chloro-phenyl)-boronic
acid and (1R,2R)-2-amino-cyclohexanol hydrochloride as starting materials to yield 5-(4-
chloro-phenyl)-6-cyclopentylmethoxy-N-{(1R,2R}-2-hydroxy-cyclohexyl)-nicotinamide.
MS (ISP) 429.5 (M+H)".



5-(4-Chloro-phenyl)-N-((I.SR,2RS)-2-hydroxy-cyclohexylmethyl)-6-(2-meth
oxy- ethoxy)-nicotinamide 15 The title compound was synthesized in

WA ‘Example 102, using 5-bromo-6- hydroxy-nicotinic Z&i&/FRaf§gl061060
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ester, 2-methoxyethanol, (4-chloro-phenyt)-boronic acid and trans
2-aminomethyl-I-cyclohexanol hydrochloride as starting materials to yield
racemic Example 43
5-(4-chloro-phenyl)-N-((1SR,2RS)-2-hydroxy-cyclohexylmethyl)-6-(2-
SethOxipettyyhicetihamiderdE-(GBX ALY -1 (M R)+2 2Qdsamele 8xyl)-
Piddezhlor-phenyl)-N-(1.-hydroxy-cyclohexylmethyl)-6-(2-methoxy-ethoxy
)- nicotinamide The title compound was synthesized in analogy to

Examgple 102, usin romo-6- hydraxy-nicotinic acid methylLester
>-met oxtl g bon(x)ﬁ) ZPCI‘WOI‘O-%]I‘] hodize %oy}on Ccl) 2‘%\ lte% usmgS -bromo-6-

@&*ﬁﬂn%métﬁgﬂﬁiaé%whé%ﬁ% Fﬁ@@m@mwﬁ@@w dﬁﬁmglmﬂ@w%m@ acid
o (A CRIDRY-Phemyl)-Ny{lohydioxyhevetahexytoatwhrén g materials to yield 5-(4-

(gl% &IST‘BH gt%ogié’kél!fo%@%?gg&% )M)SI(’IE e CMM/dthy Wgohexyl)—

2006/1060 106Q 56 e 39

BOURHIGHS YPERAAR &Y hydroxy-cyclohexyl)-6-(1-methyl-cyclopr
opyl- methoxy) nlcotlnamlde The title compound was synthesized in
analogy to Example 75, using 5-brdéigagl&4hloro-3-pyridinecarboxylic
acid, 1-methylcyclopropanemethanol, (4-chloro-phenyl)- boronic acid and
HRZR) L @-@plicoytyclehexhnoyihydhoolyldridel 2&paihgdnatedatintoexyigld
Pddashlargsphenyl)-N-((1R,2R)-2-hydroxy-cyclohexyl)-6-(I-methyl
cyclopropylmethoxy) -nicotinamide. MS (ISP) 415.3(M+H)+. Example 40

10 Crs GRS, B SYERROREE NN oo s bromo .

-6-(2- met OXY- eth oxy NICO y separation o1 the enantio

cgﬂ(qr% BVWBHWBWY@ @%O@f@app@nemethanol (4-chloro- phcnyl) boromc acid
dnditoR2RIdhy G2 oRthannethgryddhikeiitamider(xampeidS yvwibld 5-(4-

benss g&(@ﬁ ol ac%mrﬁmémw}bh@ (R ERADBES YA ABIRIE A Rinamide.
é}ﬁo '

1)+ a: -1.4in CH xample
yl) -N-(2-cyclopropyl-2-hydroxy-propyl)-6-
(2 methoxy- ethoxy)
Example 45

5-(4-Chloro-phenyl)-6-(3,3-dimethyl-butoxy)-N- ((1R,2R)-2-hydroxy-cyclohexyl}-

nicotinamide

The title compound was synthesized in analogy to Example 75, using 5-bromo-6-
chloro-3-pyridinecarboxylic acid, 3,3-dimethyl-1-butanol, (4-chloro-phenyl)-boronic
acid and (1R,2R)-2-amino-cyclohexanol hydrochloride as starting materials to yield 5-(4-
chloro-phenyl)-6-(3,3-dimethyl-butoxy)-N-((1R,2R)-2-hydroxy-cyclohexyl)-
nicotinamide. MS (ISP) 431.4 (M+H)".

Example 46

5-(4-Chloro-phenyl)-N-((1RS,2RS)-2-hydroxy-cyclohexylmethyl)-6-(1-methyl-
cyclopropylmethoxy)-nicotinamide

The title compound was synthesized in analogy to Example 75, using 5-bromo-6-
chloro-3-pyridinecarboxylic acid, 1-methyl-cyclopropanemethanol, (4-chloro-phenyi)-
boronic acid and cis-2-aminomethyl-1-cyclohexanol hydrochloride as starting materials
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nicotinamide Separation of the enantiomers of
5-(4-chloro-phenyl)-N-(2-cyclopropyl-2- 20

W AR )98Pdpyl)-6-(2-methoxy-ethoxy)-nicotinamide (examplePHSYRREA06/061060

heptane/ethanol on ChiralpakAD(r)yieldeggthe (+)-enantiomer. MS (ISP)

405.3 (M+H)+, aD : +4.9 in CHC13. Example 42

8 (dethiaeebreniobloyeibpentiYethbi§MS LR IBR) o2 hyriokyoYmichgh-6-(1-
WretRE kicosinamndacTine:iifle compenad wes @gnihesized in gpalogy to

Example 75, using 5-bromo-6- chloro-3-pyridinecarboxylic acid,

cyclopentanemethanol, (4-ch|oro-p@a¥b—{%q[@nic acid and

(1R,2R)-2-amino-cyclohexanol hydrochloride as starting materials to yield

o eSS S A IR s RS i
BifvAMERAS0 MS (ISP) 429.5 (M+H)+. WO 2006/106054
PCT/EP2006/061060 -57 Example 43
5-(4-Clilotislphemyly6: (2veycioptopizkd tnoxod( (bR2R) 2 Mid aitecyblaimo-6-
@Xw}nm%ﬂﬁﬂégﬁwﬂwﬁz@ 4 %&ﬁﬁ,%‘?&ﬂﬁﬁ'&%@ﬁﬁ%@ﬂﬁ@ acid and cis-
§~)§1ar?1?<l)?né?i Eﬁl—ngfé_ Al h Ss}l]r%rg:igiljroo_igé %.”%Inecarbo?g!ﬁsatgld'eld racemic 6-
eyc% ropy ethan (( -Chloro-pheny Borchic adiBeany A emic
PerzRY2 affinsbleyciphaxdhdl K HRS IS idehad orarting phatetinpitslyield
bi(dtinamide. MS (ISP) 451.3 (M+H)".
chloro-phenyl)-6-(2-cyclopropyl-ethoxy)-N-((1R,2R)-2-hydroxy-eyclohexyl)
nicotinamide. MS (ISP) 415.2 (M+H)%. Example 44 10
5-(4-Chloro-phenyl)-6-cyclobutylmethoxy-N-((1R,2R)-2-hydroxy-cyclohexy

- et ' eyl dwas s sized.inanal to
e S SR SR oy
girQEBataemethanol, (4-chloro-phenyl)-boronic acid and

(1R,2R)-2-amino-cyclohexanol hydrochloride as starting materials to yield
5-(4 {Bue title compound was synthesized in analogy to the procedure described for the

shipsenbe Ry Eaney sty e oy (6LERIR) - R MK Ry slefigx¥ihie.

' ide, M 415.4 (M+H)+. le 4 . .
S e SR R e momi it ey
%X@l)ib?fﬁbéﬂﬁp

o
AAfiekd<)-2-amino-cyclohexanol (commercially available) as starting
materials. MS (m/e): 389.2 (MH™).

Example 49

N-((1R,2R)-2-Hydroxy-cyclohexyl)-6- (2-methoxy-cthoxy)-5-(4-trifluoromethyl-
phenyl)-nicotinamide

The title compound was synthesized in analogy to the procedure described for the
preparation of Example 23, using 5-bromo-6-chloro-nicotinic acid methyvl ester, 2-
methoxy-ethanol (commercially available), 4-trifluoromethylphenylboronic acid
(commercially available) and (1R,2R)-2-amino-cyclohexanol (commercially available) as
starting materials. MS (m/e): 439 (MH™).

Example 50

N-({1R,2R)-2-Hydroxy-cyclohexyl)-6-( 2-methoxy-ethoxy)-5-(4-trifluoromethoxy-
phenyl)-nicotinamide

The title compound was synthesized in analogy to the procedure described for the
preparation of Example 23, using 5-bromo-6-chloro-nicotinic acid methyl ester, 2-
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20 The title compound was synthesized in analogy to Example 75, using
5-bromo-6- chloro-3-pyridinecarboxylic acid, 3,3-dimethyl-I-butanol,

WQ2M%1898 ¥ henyl)-boronic acid and (IR,2R)-2-amino-cyclohexXznbEP2006/061060

hydrochloride as starting materials to yief# 5-(4-
chloro-phenyl)-6-(3,3-dimethyl-butoxy)-N-((1R,2R)-2-hydroxy-cyclohexyl)-
mednarsiians Sorsmprally qxailsple) Bt EREApraetBoxyphenylboronic acid
Bt blotaipheny )b (iRS RRS)-2-hythioxydyatahesymeatmb-60ly meliuble) as
w&?%ﬂwgwﬂm%fpﬁx eé“%tﬁrﬁ‘ j )The titte compound was synthesized

e’/

In analogy to Examp , using 5-bromo-6- chloro-3-pyridinecarboxylic

acid, 1-methyl-cyclopropanemethanol, (4- ro-phenyl)- 30 boronic acid

and cis-2-aminomethyl-l-cycloh.exmmoride as starting materials

WO 2006/106054 PCT/EP2006/061060 -58 to yield racemic

B Chisre-phemy)-N-({IRSBRE N Ersxy e ersRebyimbaynesyrcthoxy)-
maihykoyidlopropylmethoxy)-nicotinamide. MS (ISP) 429.5 (M+H)+.

Example 47

6-Benzdaiye 2dihshiamvlRemyiidNiéd RiSaa R Syy2dic pxyceyalehrwingitor the

é‘%‘ %ﬁi%’““?@é@&@@%“&%ﬁo@m 25N %9&%}{%@1%5‘ eI ARI0ENter 2-
1 xgmpei}g, using'5-bromo-6-c ro_ro-03-pyr| mecar%oxy IC acfa, )
sersspareoRblapel darsreosraHi RroishiR tiehipigmaenylboronic acid
eamireniglpyi-hitysiohexbat s ehivrise aksaiing (ateniaisiolyieldilable) as

§?a9ﬁm%‘}n%'terials. MS (m/e): 4332 (VH').
benzyloxy-5-(4-chloro-phenyl)-N-((1RS,2RS)-2-hydroxy-cyclohexylmethyl)

10 nicotinamide. MS (ISP) 451.3 ( +H3]'. F ple 48 5-

(4-Fluoro-phenyl)-N-((1R,2R) -2-h3’>%‘%yg§%hexyl)-6-

/(éz-methoxy-ethox )- nicotinamide The title compound was synthesized in
HATGU LS BIOCAGrH erdS AT B ORI Ry &rAfid BT EReapie 99)-

uisivignSsrden 0-6-chloro-nicotinic acid methyl ester, 2- methoxy-ethanol
(commercially available), 4-fluorophenylboronic acid (commercially

‘availabie)@edAR RR) ransineheyclehexano sanme imigthd avadaRigd @bfor the

R Rl e R ket s
Vp[ﬁﬁgﬂim—_ﬂ%{méﬁﬁ%nercmﬂy available), 4-flucrophenylboronic acid (commercially

available) and (1R,2R)-2-amino-cyclohexanol (commercially available) as starting
materials. MS (m/e): 417.3 (MH™").

Example 53

5-(4-Chloro-phenyD)-N-((1R,2R)-2-hydroxy-cyclohexyl)-6-[ (2-methoxy-ethyl)-methyl-

amino]-nicotinamide

The title compound was synthesized in analogy to the procedure described for the
preparation of Example 23, using 5-bromo-6-chloro-nicotinic acid methyl ester, (2-
methoxy-ethyl)-methyl-amine (commercially available), 4-chlorophenylboronic acid
(commercially available) and (1R,2R)-2-amino-cyclohexanol (commercially available) as
starting materials. MS (m/e): 418.3 (MH™).
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The title compound was synthesized in analogy to the procedure
described for the preparation of Example 23, lasing

WEPsHEBchloro-nicotinic acid methyl ester, 2- methoxy-ethdHol/EP2006/061060

(commercially available), 4-trifluorometh.giphenylboronic acid 25
(commercially available) and (1R,2R)-2-amino-cyclohexanol
(commercially available) as startindisaateliald MS (m/e): 439 (MH1).
Example 50 N- ((1R,2R) -2-Hydroxy-cyclohexyl) -6-

it ioRy2ethaab-(helsifiugiphi¢Boxyiphanylyiicotiahiseido The4-
Hﬁ'ﬁu%?@?ﬂ&ﬂ?fjﬂ'}{% gﬁyrﬁ%gggggl% analogy to the procedure described for

the preparation of Example 23, using 5-bromo-6- chloro nicotinic acid

meth)ilhes g WOOI%?Q %/%5086 O?ﬁ" 'dfbllI[E]PZOPGI %%ro%%dure described for the

methoxye ano commercli ava

zrmﬁ&m@;@rﬁﬁéﬁym%%a§1b’é%&ﬁr%mlqrfoﬁm%@cmwtmm&m@qhal ester, (2-
Adh2Ry)-24aninacdydlahexanch toamoigicialilavki) ablﬁ)iia&n‘iiﬂfélﬁgl—

g?%ﬁg‘%&%ﬁ%%&%&% g‘v%ﬁ%ﬁrr%g) Iﬁléj( 2R)- — 0 c clohexano

- Xy exy ropoxy- et
MEEGRR%AY zﬁ‘?é"tﬁﬁﬁ% &%%Qéﬁ?i‘{é iZ a amgy to the
procedure described for the preparatlon of Example 23, using
5-bromo-6-chloro-nicotinic acid mefamaied2- isopropoxy-ethanol
(commercially available), 4-chloroyphenylboronic acid 10 (commercially
avaiableyapt ¢1fR) 2R\ 2 dinmiayelo hisxethok(aviie sty Ahgilabte) as

g ynelesiata.Madm/e): 433.2 (MH+). Example 52
-(4-Fluoro-phenyl)-N-((1R,2R)-2-hydroxy-cyclohexyl)-6-(2-isopropoxy-eth
oxy) he title gompound was t esized in anglo
the proce %qél??ecrg ?crullajegd‘"vc?rS eﬁ] %grlgp%:%gt%ﬁ o(f% q}e%r%pd eaesglybed for the

BLEREeRE - ehigrstmkotihip st retrp Ssedlop i%@ﬁ?bbb%%fﬁﬁw ester,
Ktﬁmﬂmrﬂmmwa@mgﬂ{-waimwb@ﬁﬁﬂiﬁ@crdcﬂ@mmmﬁﬁﬂyromc acid
aARlaRiaA ﬁﬁa@r@ a%&“@iﬁ%}@ 9'%1&«'3“ gﬁﬁﬁwﬂf@}{m&t@%ﬁ’ﬂ%@sﬁmle) as

startlng matfe |aIs /e% H+) 0 Example
%ﬁ”@%"r‘cﬁ’% &nvh §v| K‘F‘é&lﬁ‘ dhoxy-cyclohexyl)-6-[(2-methoxy-ethy
)-methyl- amino]-nicotinamide

Example 56

6-(11,3]Dioxolan-4-yimethoxy)-N-((1R,2R)-2-hydroxy-cyclohexyl)-5-(4-trifluoro-
methyl-phenyl)-nicotinamide

The title compound was synthesized in analogy to the procedure described for the
preparation of BExample 23, using 5-bromo-6-chloro-nicotinic acid methyl ester,
[1,3]dioxolan-4-yl-methanol {commercially available), 4-triffuoromethylphenylboronic
acid (commercially available) and (1R,2K)-2-amino-cyclohexanol (commercially
available) as starting materials, MS (m/e): 467.1 (MH™).

Example 57

6-Cyclopropylmethoxy-5-(4-fluoro-phenyl)-N-((1R,2R)-2-hydroxy-cyclohexyl)-

nicotinamide

The title compound was synthesized in analogy to the procedure described for the
preparation of Example 23, using 5-bromo-6-chloro-nicotinic acid methyl ester,

cyclopropylmethanol (commercially available), 4-fluorophenylboronic acid
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The title compound was synthesized in analogy to the procedure
described for the preparation of Example 23, using

WORWUHSH-chloro-nicotinic acid methyl ester, (2 25 PCT/EP2006/061060

methoxy-ethyl)-methyl-amine (commereially available),
4-chlorophenylboronic acid (commercially available) and

(e prucRibmiYBlaleiotck aHB R fboaneinttaflyckiutaibie) (semsnminlly available) as
stagtiepahsdvisi{mis) [ 4183 E5IB )MANO.2006/106054 PCT/EP2006/061060

-60 Example 54 N-((IR,2R)-2-Hydroxy-cyclohexyl)-6- [
(2-methoxy-ethyl)-methyl-amino] -Sa(4q 14 omethyl-phenyl)-nicotin

amide The title compound was synthesized in analogy to the procedure

f 5 reRBIay ing . o .

Sg@ggfrﬁgrq% %héﬁ% n%\fo@?ﬁ: afg-ﬂ%ﬁﬁ&%%gﬁi%%ﬁﬁ5—g—isobutoxynmcotmam1de

met eth meth l-amine (commercially availa -trifluorome

phem gﬁu@%&?&‘t ngrq’i %1' §3l§l% QYo x21 ple %j usmg%h romo-6-

chigreRypIrsipedyeisheredo- (@ethyh@maﬂycévé&k&bleyfapls@amhgommc acid
(QH@)M&W@)C@&%& Hyaeseplerhfe 39 starting materials Eo yleld 5-(4-

cﬁlg)ﬁo 2&8 1pAe pheny amlgg}%?-l?' ::%%C”c“%h Hﬁ@véy?s%é oxgzn@ ﬁ? 2X%rs (15P)

4@ om pound was synthe i7ed ih analo
t‘F\él\é?L ‘dure described for the preparation of Example 23, using
5-brom o- 6-chloro -nicotinic acid methyl ester,

[1,3]dioxolan-4-yl-methanol (commExginiledailable),
4-chlorophenylboronic acid 15 (commercially available) and

XIR2RY-o-piingtryelahaxargld@onynardially, arpinhie) asy-staltingkyl) -
JRaterialsaMS (m/e): 433.2 (MH+). Example 56 6- ([ 1,3]
Dioxolan-4-ylmethoxy)-N-((IR,2R)-2-h.ydroxy-cyclohexyl)-5- (4-triflu oro-

met nlcot mlde2 itle co oun esize

ana:](%éj??& Oun re a&8LH %%eté)rril‘?e pr%%)%f‘gﬁlg 31 H‘?ﬂ:%%fgmmo_&
chiier %mm@eeaémoéw@&uﬁceammﬁppégrérrcqlmggpamé]dwronic acid and
(14%;21Rmethrmn@d>(@mrmmi@m%MW&aHHimt@gmmwMMm@ chloro-

T e e

6- Cyclopropylmethoxy-5-(4-f|uoro-phenyl)-N-((lR,2R)-2-hydroxy-cyclohex
yl)- nicotinamide Example 60

5-(4~-Chloro-phenyl)-N-((1R,2R)-2-hydroxy-cyclohexyl)-6-(3-methyl-butoxy)-

nicotinamide

The title compound was synthesized in analogy to Example 75, using 5-bromo-6-
chloro-3-pyridinecarboxylic acid, 3-methyl-butanol, (4-chloro-phenyl)-boronic acid and
(1R,2R)-2-amino-cyclohexanol hydrochloride as starting materials to vield 5-(4-chloro-
phenyl)-N-({1R,2R)-2-hydroxy-cyclohexyl)-6-(3-methyl-butoxy)-nicotinamide. MS
(ISP) 417.5 (M+H)".

Example 61

(-)-cis-5-(4-Chloro-phenyl)-6-cyclopropylmethoxy-N-2-hydroxy-cyclohexylmethyl)-

nicotinamtide

The title compound was synthesized in analogy to Example 2, using 3-bromo-2-
chloro-5-methyl-pyridine, hydroxymethylcyclopropane, [4-chloro-phenyl}-boronic acid

and cis-2-aminomethyl-1-cyclohexanol as starting materials to yield racemic ¢is-5-(4-
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The title compound was synthesized in analogy to the procedure
described for the preparation of Example 23, using

WG 28P61196%chloro-nicotinic acid methyl ester, 30 cyclopropylmtéthARaoe/061060

(commercially available), 4-fluorophenylé@ronic acid WO 2006/106054
PCT/EP2006/061060 -61 (commercially available) and

¢t RroRbeyhhibs e sREXERTh@BNETENg BveTpher deneiaytingicotinamide.
Faplesiads. MG (wiedn 85 anMbhr R X Byiclded the (-)-enantiomer, MS (ISP)
glgélngig;q))phgwl)jw $0dR, 2R hydroxy-cyclohexyl)-6-isobutoxy-nicotina

mide 5 The title” compound was synthesized in analogy to Example 75,

using 5-bromo-6 chloro-3-pyridinecarbox I|§3 cid, 2-methyl-propanol,
(4-chloro-phenyl)-boronic acid andﬁ(@#yg—ammo -cyclohexanol

hydrochloride as starting materials to y|eId 5- &

RHIblorHERY-RuCr) 2R 2 RiriRo RV oM ebly k-6 R bbby mcotioasig) -

eicMB4{i5Ry 403.4 (M+H)+. 10 Example 59

5-(4-Chloro-phenyl)-6-(2-ethoxy-ethoxy)-N-((IR,2R)-2-hydroxy-cyclohexyl)

- nicoxmmia@ompoﬁﬂﬁimwﬂ@w@szﬁmm@giz@dﬂmm t@.ﬁg@m%@no 6-
or 3 IHdIREE t‘?o%hi‘?au&* %' ”eca 9&18%90 ‘Ef Sronic acid
}fﬂorg) enyl)- *horonic acid and %\%é ino- cycl ©

ﬁ‘ Yk rc?e%%%?a?ﬁ(ﬁ@?ﬁé%@ﬂh@@é @q&%ﬁ%?@gﬁeﬁﬁeﬂw@m yield 6-(4-

(&bﬁhmﬁ»ﬁth@xyo)rﬁd@((dmoi’apﬂehyﬂrﬂkyewgﬂﬂ)e%jd)ﬂrmulw‘mﬁaqlms

fhebiiahdd (M it Exam

5-(4-Chloro- phenyl) KI -(I.R 2R)-£-hydroxy -cyclohexyl)-6-(3-methyl-butoxy

)- 20 nicotinamide The title compo%d Wals %ﬁnthesued in analogy to

Example 75, using 5-bromo-6- chl ecarboxylic acid,
3-methyl-butanol, (4-chloro-phenyl) -boron ic acid and

(1R 2Ry ShAoRhBLeldHaK4rBP FRIMGRFHsHENS StaviFRy ARt Yreld

Bifdtclhloide

phenyl)-N-((IR,2R)-2-hydroxy-cyclohexyl)-6-(3-methyl-butoxy)-nicotinamid

e. M%étﬁlﬁ%})%ﬁ@lwﬁdm&P@@ﬁﬁd@l@l&ﬁ%ﬂﬁ}ﬂéﬂ@[ﬁ@%ﬁh@@ybmmo 2-

cl [)- nicoti

(t:%ég %of%%ﬁggy as sy nm size ??X?é?@”q?@% AL &E}?é}} ﬂ]ebofﬂgmc acid

anf yapipemethyl-1- butanol as startmg matena]s to yie d racemlc (4 chloro-phenyl)-

6-cyclopropylmethoxy-N-(2-hydroxymethyl-butyl)-nicotinamide. Separation with

heptane/ethanol on Chiralpak AD®yielded the (-)-enantiomer, MS (ISP} 389.1 (M+H)",
o}’ -4.6°in MeOH.

Example 64

{RS)-5-(4-Chloro-phenyl)-N-(2-hydroxymethyl-pentyl)-6-(2-methoxy-ethoxy)-

nicotinamide

The title compound was synthesized in analogy to Example 102, using 5-bromo-6-
hydroxy-nicotinic acid methyl ester, 2-methoxyethanol, (4-chloro-phenyl)-boronic acid
and 2-(aminomethyl)- 1-pentanol as starting materials to yield (RS)-5-(4-chloro-phenyl)-
N-(2-hydroxymethyl-pentyl)-6-(2-methoxy-ethoxy)-nicotinamide. MS (1SP) 407.5
(M+H)".
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30 chloro-5-methyl-pyridine, hydroxymethylcyclopropane,
[4-chloro-phenyl]-boronic acid and cis-2-aminomethyl-I-cyclohexanol as

WY Widterials to yield racemic cis-5-(4 WO 2006/106054 PCT/EP2006/061660

PCT/EP2006/061060 -62 -63-
chloro-phenyl)-6-cyclopropylmethoxy-N-2-hydroxy-eyclohexylmethyl)-nicot
inamide. Separation with heptane/&timmpled® ChiralpakAD(r)yielded the
(-)-enantiomer, MS (ISP) 415.2 (M+H) , aD : -1.7.8 in MeOH. Example 62
6-Cyclopropylmethoxy-N-((1R,2R)-2-hydroxy-cyclohexyl)-5-(4-trifluoromethyl-
I(5}ﬁ.(34,1-351‘)):;_151?@Cmgé(il]f-lt‘i)dpéoxy)-5-(4-chIoro-phenyl)-N-((lR,2R)-2-hydroxy-cyc|oh
exyl)- nicotinamide The title compound was synthesized in analogy to

?mpzmjlgna?ﬁﬁf@iwwﬁew& Wa@aw&%@a@ma@mﬁgcm@mr@ywmm
Erltbpdpylmethanol (oommermally available), 4- trlﬂum omethylphenyl-boronic acid

&%&%ﬁygg%gﬁqiﬁeéd&f@ % JPan ( %@XP (9&%&%%92'1]%)(5}1\2111&%)]@) as

hicotinamid
yrEnE redfs iy Sp F)‘ Blcifetd methoxy N -(2-hydroxymethyl-butyl) -
nicotinamide 15 The title compound was synthesized in analogy to

Example 2, using 3-bromo-2- clilord:5ueh{f pyridine,
hydroxymethylcyclopropane, [4-chloro-phenyl] -boronic acid and

2-@nthbmethlyddsbhulénol A2 Bjattinglnaiecialo teyybldraoemic 2- yimethoxy)-

middrghlargsphenyl)- N .

6-cyclopropylmethoxy-N-(2-hydroxymethyl-butyl)-nicotinamide. Separation

Wlth e/etha(gli%ll 9 g:ShSI)I;EaI ﬁSl%g%%ﬁgﬁjd t{]eﬁ()%lﬁnﬁf% gj usmgl\g%romo 6-
%Hréréybl‘géﬁ‘ﬁﬂ

mehﬂfmsm@rﬁ%ﬂﬁ%tw&h@&w -boronic
mmmmmemmm@mpmdamﬁwmbﬁmzm iR anslegyiadrkamplgicld 5-(4-

dRGr 3G N)Y??I@zﬁ i‘}{%i‘é)(;f‘&%@l‘&?ﬁ'%g@ﬁ&%h%lﬁﬁnethoxy)—

2-methoxyét loro: phenyl) boronic aci
%%%Wf&ﬂ%%%ﬂséé tfrol ¥&$arting materials to yield

(RS)-5-(4-chloro-phenyl)-
N-(2-hydroxymethyl-pentyl)-6-(2-m&g@iietioxy)-nicotinamide. MS (ISP)
407.5 (M+H)+. WO 2006/106054 PCT/EP2006/061060 -63
53-(4-Chloro-phenyl}-N-({1R,2R)-2-hydroxy-cyclohexyl)-6-(2,2,2- trifluoro-ethoxy)-

nicotinamide

‘The title compound was synthesized in analogy to the procedure described for the
preparation of Example 11, using 5-bromo-6-chloro-nicotinic acid methylester, 2,2,2-
trifluoro-ethanol (commercially available), 4-chlorophenyl-boronic acid (commercially
available) and (1R,2R)-2-amino-cyclohexanol (commercially available) as starting
materials, MS (m/e): 429.1 (MH™).

Example 68

5-(4-Chloro-phenyl)-N-(2-cyclopropyl-2-hydroxy-propyl)-6-(2,2,2-trifluoro-ethoxy)-
nicotinamide |

The title compound was synthesized in analogy to the procedure described for the
preparation of Example 11, using 5-bromo-6-chloro-nicotinic acid methylester, 2,2,2-

trifluoro-ethanol (commercially available), 4-chlorophenyl-boronic acid (commercially
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Example 65
6-Cyclopropylmethoxy-N-((1R,2R)-2-hydroxy-cyclohexyl)-5-(4-trifluoromet
WHROHH0aMA) -nicotinamide The title compound was synthesizBETEEMeB1060
to the procedure described for the 5 preparation of Example 11, using
5-bromo-6-chloro-nicotinic acid methylester, cyclopropylmethanol

tearahiereidiy-aveltantey L thfdorsmety b g soronictaeidy available) as starting
teommeraalynanailapie) andrtiR,2R)-2-amino-cyclohexanol
(commercially available) as starting materials. MS (m/e): 435 (MH+).
Example 66 10 Example 69

5- (4 -Chloro-phenyl)-N- ((1R 2R) -2-hydroxy- cyclohexyl) -6-(oxetan-2-ylmeth

|cot|n mid nd was synth i
%1 g7 %u5| %glg 'éro C)}’rlf hek el ﬁ r%%g ﬁﬂﬁ%o -ethoxy)-
IQEH’QH“r‘ib‘%}‘i”ﬁethyIoxetane (4 chIoro -phenyl)- boronlc acid and

(1.R,2R)-2-amino-cyclohexanol hydrochloride as starting materials to yield
5 -(4-TBe utle compound was synthesized in analogy to the procedure described for the

RIREPRHEBY nlink Bﬁﬂisﬁf M%Mr&é@l&h%wlhQ&Qﬁﬁi@&@d@@@ﬁb%y)z 2,2-

S
E??‘é'ﬁ{é‘roa%ﬂ“”ﬁysnﬁ?%‘“l A RSy ssisarmmpy
HexdahlplcatndRidd %Wweffé@h%@m%d Waysgitin By red ih lahatoty o s

thepigcemy endesctibied (RrHtie  preparation of Example 11, using
5-bromo-6-chloro-nicotinic acid methylester, 2,2,2- trifluoro-ethan ol

(commercially available), 4-chloropkgnyls nic acid (commercially
available) and (1R,2R)-2-amino-cyclohexano (commercially available) as

I)-% E{% aterlef@y]?_yf_%&r%{r%)mp ﬁfgﬁl)f g(%gx é ég&xé;% 9-pl G&OXY)

fife The title compound was syntheS|zed in analogy to the
procedure described for the preparation of Example 11, using

5-brois-8tlstorepnicadinvesasitt metedios el @ 20 86 piftwodusetiessobed for the
e@ﬁmﬁ@i@m@éﬁ e, Lﬁ;}ﬁ@'@@ﬂhﬁ@é{i @@I&%%ﬁ&ﬁ%@%@tﬁmeé%pz 2,2-
6/106054 P%] P200 610?% ? allabg qdb
T00T0-¢L di 9&_ ya}o creld rEavm le Huoro 1o cacid é{:arx%lmew]al]y

ylamine (’commer availa e as
qﬁ@i/gﬁ]gpsa §w@)p}m 12 9Xy-propylamine (commer czally available) as starting
materials. MS (m/e): 413 (MH™).

Example 71

N-((1R,2R)-2-Hydroxy-cyclohexyl)-6-(2,2,2-trifluoro-ethoxy)-5-(4-trifluoromethyl-
phenyl)-nicotinamide

The title compound was synthesized in analogy to the procedure described for the
preparation of Example 11, using 5-bromo-6-chloro-nicotinic acid methylester, 2,2,2-
triflucro-ethanol (commercially available}, 4-trifluoromethylphenyl-boronic acid
(commercially available) and (1R,2R)-2-amino-cyclohexanol {(commercially available) as
starting materials. MS (m/e): 463.1 (MH™).

Example 72

N-(2-Cyclopropyl-2-hydroxy-propyl)-6-(2,2, 2-trifluoro-ethoxy)-5-(4-triflaoromethyl-
phenyl)-nicotinamide

The title compound was synthesized in analogy to the procedure described for the
preparation of Example 11, using 5-bromo-6-chloro-nicotinic acid methylester, 2,2,2-
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Example 69
5-(4-Fluoro-phenyl)-N-((1R,2R)-2-hydroxy-cyclohexyl)-6-(2,2,2-trifluoro-et

Wi dMH 180 dotinamide The title compound was synthesized in Bh&(BEP16/061060
the procedure described for the preparatién of Example 11, using
5 bromo 6-chloro-nicotinic acid methylester, 2,2,2- trifluoro-ethanol

m@lm@;cwﬂw@‘@%ﬁr@%|4b6r8ﬁftr@m@mmh¢né}d?an9n1c acid
@c&(ﬂﬂaﬁ&ﬁh@[}dﬁ(&&&%}-éhﬁmuBﬁﬁﬁ@}&@ﬁ?&f@@@ﬁ?{@%ﬁﬁ@y&@ﬁl@bﬁ&dy
ple
%@?ﬁ%ﬁ%@% %%aé;g; ’%?%’é& ‘(4o lr%l%ihiemyl) 6-
(2,2,2-trifluoro-ethoxy)- nlcotlnamldz The gtlz?)compound was synthesized

in analogy to the procedure describ 15 preparation of Example
11, using 5-bromo-6-chloro-nicotinic acid methylester, 2,2,2-
il &Wg&h%ﬁ&’f{% RsLobRY By ailRsted B os L b i Greggomethoxy-
ftanyhendiatiy amviddable) and 2-cyclopropyl-2-hydroxy-propylamine
(commercially available) as starting materials. MS (m/e): 413 (MH+).
Examp;lﬁ Gli?@mpound was synthesized in analogy to the procedure described for the
g{ it st s T G RRS
phenyl)-nicotinamide’ TFé title compound was synthesize
- fhRoprevBipECaly @vpaebier ﬁﬁéﬂﬂ%ﬁafﬁ BPEgaMHerenic acid
UsingrizhiemyenhtiiRhnic OtRZR cid ametbylesleherad @-(bifthipra«@ilaaohilable) as

§{%9r ShaRly, VR E{g)eﬁ Atlugramethylphenyl-boronic acid 25

(co ercially available) and (1R,2R)-2-amino-cyclohexanol

(commercially available) as startin mate MS (m/e): 463.1 (MH+).

Example 72 N- w

g Cycloprop -2-hydro 1)-6-(2,2,2-trifluoro-ethoxy)-5- (4 -trifluorome
(-G BB 50 et Ui €SB LR A S NG TR oy

aﬂral@gyet@yhamm}edmaﬂamﬂbed for the preparation of Example 11,

using 5-bromo-6-chloro-nicotinic acid methylester, 2,2,2 WO 2006/106054

PCTHRR006/08106@ o-85tifuore-athanelfcomipstsialbeavailable),
4-trifluoromethylphenyl-boronic acid (commercially available) and

2-cyclopy 's?ﬁﬁ%ﬁ@”@f&ﬁ%%'@lﬂtﬂ% (SROURRGlatn AYRHANE) @S FIHENE (2-
metsl(glxa);gﬁl met: arﬁgl?é :(LO % £)'in 1,8-diazabicyclo{5.4.0Jundec-7-ene (1.519 g) was
stirred at 60 °C for 3 h and at 90 °C for 1 h. 2 M NaOH (3.99 ml) was added and the
mixture was stirred at 90 °C for 15 min. After cooling to room temperature 2 M HCIl
(3.99 ml) was added. The mixture was acidified using concentrated citric acid solution.
The mixture was extracted with ethyl acetate. The org. phase was washed with brine,
dried, filtered and concentrated. The product was purified by flash chromatography
(SiOs, CHoCl => CHCl/MeOH 4:1) to give 5-bromo-6-[(2-methoxy-ethyl)-methyl-
amino]-nicotinic acid (1.06 g) as a white solid.

b) 5-(4-Chloro-phenyl)-6-] (2-methoxy-ethyl)-methyl-amino|-nicotinic acid

In analogy to example 32¢, 5-bromo-6-{(2-methoxy-ethyl)-methyl-amino}-
nicotinic acid was reacted with 4-chlorophenylboronic acid to give 5-(4-chloro-phenyl)-
6-[(2-methoxy-ethyl)-methyl-amino]-nicotinic acid as an off-white solid.



Example 73 5
N-((1.R,2R)-2-Hydroxy-cyclohexyl)-6-(2,2,2-trifluoro-ethoxy)-5-(4-trifluoro

WOrREfeH03henyl)-nicotinamide The title compound was synthésIZER{{§6/061060
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analogy to the procedure described for thg -preparation of Example 11,
using 5-bromo-6-chloro-nicotinic acid methylester, 2,2,2- trifluoro-ethanol
¢eonifnEidiaty pvaildbitdy ( d-RNRRYohdtbypreeidvorbnic mdid 6 [ 2-methoxy-

&gpmmi%g@jl}éﬁﬁ%[pg i) @ngGlR,2R)-2-amino-cyclohexanol
(commerC|aIIy available) as starting materials. MS (m/e): 479 (MH+).

Examp nailog%/ to exam;()le 1f, 5 4- chl()m é}henyl) ~6-f 2~methoxr¥ eth6ylﬁ -raethyl-

5-(4-Chlaro-phenyl)-N- roxy-cyclo ex¥lmet 2-me

ﬂg}&,()]em%))tlﬁ,}éwa gfﬁ?ﬁSPﬂiﬁ%ﬁﬂlgﬂm% iglgr)omet hyl-1-cycloh exanol
ByBrochp6dd 2snet MG ethg IN e thigh amind jethidatimiccaici (N ANsdispethsiecctamide
fe)‘ J@rﬂmnfé §Jlklt@ﬂc51l8%ﬁ{y§ﬁﬁﬁ melybRsies (@) Nﬁex%lmemyl) 6-[(2-

methylamine | |n 1,,8-diazahicyclo[5.4

é’l‘B‘ )e 3 ?gé arey nf%?rf’ h‘%ﬁ%%ﬁﬁé‘& o Sﬁl é%nge 4
QM)*\H&S added and the mixture was stirred at 90 C for 15 min. After
cooling to room temperature 2 M HCI 20 (3.99 ml) was added. The
mixture was acidified using conceniatethtitfit acid solution. The mixture
was extracted with ethyl acetate. The org. phase was washed with brine,
dnieg- fliejed pag wancenirated- inerprofus)vas QURlgd Y datkhexylmethyl)-
chr matography (Si02, CH2C12 => CH2C12/MeOH 4:1) to give

ré?r?o- T(Z -methoxy-ethyl)-methyl- amino]-nicotinic acid (1.06 g) as a

Whtesolld 5b .

(4 A8 PaE BRETRAY B B ARG RISEHRI§ 4thy1-amino] -nicotinic acid In
analogy to example 32c, 5-bromo-6-[(2-methoxy-ethyl)-methyl-amino]-
n.couﬁi&@a@rwhw@a&@é%&m A1 MEk e Hicaoil 6 g RAe5-bromo-6-

&r(éreciBoseridhenybh Gy [[Rame toxg-Eibyl)-thethylsaminohoisatidic acid as

R m}?e_ﬁ% é%u}'gg nq? 91@1996%052%@%@&3@%%%%% gﬁ?@ _ @?n mixiure
WB%}”%&HW"%?W riBf gy At WA by Exapie U mL) and

&i(i-ehidd3shehy 085 2Fhvethaxyieting) sniztiwds entlieoddhigdimidiacidvashed with
Wﬁ%@&@éﬁ%ﬁﬂﬁ“c@'&?&%t@%ﬁ@ﬁ}%d -wydohexanorayveshlonideHsing o yield

T%%E%h“‘w’isdsk'ﬁ?é’d Ryl sl amine iR R NRSIIaCe e 19 9 Rereq,
wa@%m pertayh Nd RS PREYDAAeskys/ Bllhespipesty Bseqorless solid,

RSthsRry-Ethyl)anethgisamino]-nicotinamide as an off-white solid. MS (ISP)
432.4

b) 6-Cyclopropylmethoxy-5-(4-fluoro-phenyl)-nicotinic acid

5-Bromo-6-cyclopropylmethoxy-nicotinic acid (2.28 g, § mmol) was dissolved in a
mixture of toluene (40 mL) and dimethylformamide (4 mL). To this solution was added
[4-fluoro-phenyl]l-boronic acid (1.2 g, 8 mmeol), [1,1-bis(diphenylphosphino)-
ferroceneldichloropalladium(Il) dichloro-methane complex (307 mg), and 2 N sodium
carbonate solution (33 mlL). The whole mixture was heated with stirring at 90 °C for 4 h,
cooled to room temperature and filtered. Phases were separated; the organic phase was
discarded and the water phase was acidified with 1 N hydrochloric acid (pH 2) and
extracted with ethylacetate. Etylacetate phases were pooled, dried with NapSO,4 and
filtered over a small silica gel pad (20 g). The solvent was removed to yield a solid which
was stirred with heptane (200 mL), filtered, washed with heptane and dried to yield 1.77
g of the title compound as beige solid, MS (ISP) 286.0 (M-H)".
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(M+H) . Example 75 10
(-)-cis-6-Cyclopropylmethoxy-5-(4-fluoro-phenyl)-N-(2-hydroxy-cyclohexyl

WISttt otinamide a) 5-Bromo-6-cyclopropylmethoxy-nicoliRiE ERia06/061060

Potassium hydroxide (3.8 g, 51 mmol) wé® -added to a solution of
5-bromo-6- chloro-3-pyridinecarboxylic acid (CAS 29241-62- 1; 3 g, 13
hebf)-axd B aydiostopanériretharisl-phew)- M9 rmétpiy-cyclohexylmethyl)-
siroathpsaoxide (12 mL). The mixture was microwaved at 100 C for 4

min and poured into a mixture of water (50 mL) and citric acid (150 mL,

0%)6 ﬁ%ﬂ;ﬂ RELRY I!g W%QQ&?&@%\(&'&@@%@ h%@g%‘maoé) was
DB L TR Tk Sl et el TR 0 £ 2 mamof. R x-

d:@pta@ez&é@ﬁwé@@m (40 mlL %mm@ﬂi@ﬁedjaMWaahemWhhlﬁepyahémd ol (317
diegl ﬁgﬁ/&jdﬁééegc%mw@r@@mpgﬂ@gdq@ﬁmlﬁ@@o%(ﬂli%nl)ﬂe%&%) The

qofv 27326\1ra !;R: r?vacu Ccll?} 8{3(9/163 hox %r% "y phFr}XR -nicotinic
acl rom o rop mmol was

RicotnIc 38
C&&@#@&way ﬁﬁx"tﬁ%‘@ &fztbﬁ@éﬁ@ (@@}b/mcmﬁ@ @ﬁﬁ@@k@ﬁ@m\%ﬁ@é (mgmfu;w title
chanfiisuso hiotoakaddid, 2844SR 890-phisnyil yboronic acid (1.2 g, 8
mmol), [1,1'-bis(diphenylphosphino)- ferrocene]dichloropalladium(ll)

ighjorg-setRans GYMReNI30T- Moy ansl thBhsadiury 63HeRa Q‘}'&@l&gﬁﬁnethyl)

33.mL). Ehe whole mixture was heated with stirring at 90 C for

63186 1 ¥50m temperature and filtered. Phases were separated; the

organic phase was discarded and the water phase was acidified with 1 N

hydréahidliecRRIAUPIOS YAy eirRtser e th{hEe el PRepeiate-hydroxy-
(phbdesyirecthybeotech tdrieolideithi il dRP Qdcdeitl afilboad thietl pakmaBsititied the (-)-

@rhpiachc20Ng} (The) solyentvvas remgved 4o7yialdmeelid which was
stirred with heptane (200 mL), filtered, washed with heptane and dried to

yield 1.77 g of the title compound as heige solid, MS (ISP) 286.0 (M-H)-.
WO 20061106054 PCTIEP2006/O§%§6&%§§

S tho -5- quoro hen N-(2 h droxy-cyclohexylmet
A N e &m{%ﬁ SR )
f(@@@lgﬁ@dmmol) was dissolved in DMF (20 mL). To the solution was
added TBTU (0.62 g, 2 mmol), N,N 5 diisopropylethyl amine (1.5 mL 9

mmoliandlas2ramindnetyhiloydieiexanal gl o Mandhpmmhsibhes-bromo-6-
JIRBFHON SRS NS ST 66 d00 TR AL IRAMEMPEIRIBS: oG 1) -boronic acid
and ¢is-2-aminomethyl- I-cyclohexanol as starting materials to yield racemic cis-5-(4-
chloro-phenyl)-N-(2-hydroxy-cyclohexylmethyl)-6-(2-methoxy-ethoxy)-nicotinamide.
Separation with heptane/ethanol on ChiralpakAD®yielded the (-)-enantiomer, MS (ISP)
419.1 (M+H)*, o) -16.6° in MeOH,

Example 77

{(-)-6-Cyclopropylmethoxy-5-(4-fluoro-phenyl)-N-(2-hydroxymethyl-butyl)-
nicotinamide

The title compound was synthesized in analogy to Example 75, using 5-bromo-6-
chloro-3-pyridinecarboxylic acid, cyclopropanemethanol, (4-fluoro-phenyl)-boronic
acid and 2-aminomethyl-1-butanol as starting materials to yield racemic 6-
cyclopropylmethoxy-5-(4-fluoro-phenyl)-N-(2-hydroxymethyl-butyl)-nicotinamide.
Separation with heptane/ethanol on ChiralpakAD®yielded the (-)-enantiomer, MS (ISP)
373.2 (M+H)*, o)) : -4.9° in MeOH,
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solvent was evaporated in vacuo and the residue was purified by column
chromatography on silica (n-heptane/eth.yl acetate gradient) to yield 585

Wo{§tsfi#d3#le compound as a colorless solid, MS (ISP) 399. P{IWEPR064H1060

d) - 68 -
(-)-cis-6-Cyclopropylmethoxy-5-(4-fluoro-phenyl)-N-(2-hydroxy-eyclohexyl
methyl)- nicotinamide Chiral separafigmmgflc 78
cis-6-eyclopropylmethoxy-5-(4-fluoro-phenyl)-N-(2-hydroxy-

eycohexyiFey) picotinavaidendth heplardietianahen-6-(2-methoxy-cthoxy)-
GhirglpakAD(r)yielded the (-)- enantiomer, MS (ISP) 399.2 (M+H)+, an :
-16. 7in McOH. 15 Example 76

(-)-ciszb-(4 hIoro- hen 2-h dro /-CyC hex ethyl)- 2 metho
ethoxy er%t%tﬁ? d%lﬂé (L,h poun éir% égﬁ in aH%%fb%% Fglomo 6-
@am;ﬁepmdww@mbﬁm SHISIBBsYh @Mﬁ@wmm@ﬂ) -boronic acid and
dsmethaxyaibane!1{é-ablarambienyi-haremareids 20 aad racemic cis-5-(4-fluoro-
gt Egy?wn@m%}@%!mh yelohexanel A siering R alR Ryl sasEmge
CRIBFBUBREH)-RER /AR LLoBI SRS R BetdcEh bxycambigFidy S (1SP)
hhider B paratioh MithondstaHe/ethanol on ChiralpakAD(r)yielded the
(-)-enantiomer,MS (ISP) 419.1(M+H)+, an: -16.6in McOH. Example 77 25
(-)-6-Cyclopropylmethoxy-5-(4-fluorpxphgiwheN-(2-hydroxymethyl-butyl)-
nicotinamide The title compound was synthesized in analogy to Example

g: ?4%}{1&5 BEQEy hanoﬁ (4%%8}1&96{}8&%%‘1“9%9) N-((1R.2R)-2-hydroxy-

uord-phenyl)-boronic acid and

propaneme
épﬁiﬁ’&%e%‘iﬁ RS as starting materials to yield racemic 6 30

cyclopropyhnethoxy-5-(4-fluoro-phenyl)-N-(2-hydroxymethyl-butyl)-nicotin
amidé. S@B@F@W haptamdrsiremhsl artosy AfpRkNDiovidlded ghebromo-6-

{Hananiiomet; M3 SR 343r2(Mbbhiop ek tBineMeinind/drochloride, (4-
&98%@@9&/11') %%T({Ezg gc%) 941(216(119?912)—@5 ﬁﬁ%@%&%ﬁ%exanol hydrochloride as

- -CIS uoro-pi

i@fﬁ%&}&} Fotﬁészﬁﬂéﬂﬁyf)héz{g MO S thEIRpamEBtrRie ik amio)-IV-
aampairdhydsosynthasiredlinacaiogy tdcENESHIR 75| 413id BHhromo-6 5
chloro-3-pyridinecarhoxylic acid, 2-methoxyethanol,

(4-fluoro-phenyl)-boronic acid and gigrsieggomethyl-I-cyclohexanol as

starting materials to yield racemic cis-5-(4-fluoro-

5-(4-Chloro-phenyl)-6-(cyclopropylmethyl-methyl-amino)-N-({1RS,2RS)-2-hydroxy-
cyclohexylmethyl)-nicotinamide

The title compound was synthesized in analogy to Example 74, using 5-bromo-6-
chloro-nicotinic acid methyl ester, cyclopropylmethyl methylamine hydrochloride, (4-
chloro-phenyl)-boronic acid and cis-2-aminomethyl- 1-cyclohexanol hydrochloride as
starting materials to yield 5-(4-chloro-phenyl)-6-(cyclopropylmethyl-methyi-amino)-N-
((1RS,2RS)-2-hydroxy-cyclohexylmethyl)-nicotinamide. MS (I1SP) 428.1 (M+H)™.

Example 81

6-(Cyclopropylmethyl-methyl-amino)-5-(4-fluoro-phenyl)-N-((1R,2R)-2-hydroxy-
cyclohexyl)-nicotinamide

The title compound was synthesized in analogy to Example 74, using 5-bromo-6-
chloro-nicotinic acid methyl ester, cyclopropylmethyl methylamine hydrochloride, (4-
fluoro-phenyl)-boronic acid and (1R,2R)-2-amino-cyclohexanol hydrochloride as
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phenyl)-N-(2-hydroxy-cyclohexylmethyl)-6-(2-methoxy-ethoxy)-nicotinamid
e. Separation with heptane/ethanol. on ChiralpakA'D(r)yielded the

WO WAAAtSther, MS (ISP) 403.4 (M+H)+, cz fl : -17.1 in MeOH ClEP2066/061060

Example 79 5-(4-Chloro-phenyl) -6-(cycl@propylmethyl-methyl-amino)
-N-((1R,2R) -2-hydroxy- cyclohexyl) -nicotinamide The title compound was
sipthiesaarialaialeyy fol Exdonpie Amatihgsib b8 o efitdfolhiestiniecnyl)-N-
adigt, mrpthyh estery qyclopeapymithid melby MminsH s ghloride) ((4- 15

chloro-phenyl)-boronic acid and (1R,2R)-2-amino-cyclohexanol

hydrochloride as starting materials |

5-(4-chloro-phenyl)-6- (cyclopropylm@—éét{l‘;&;‘/%w%hyl -amino)-N-
éi@%%l?}i)%)é@ig{gt 'ic%dt%h?x% ?%I P@ 'ﬁ' 0%0 §6§1%?—M%{4U%5(%§_| b -hydroxy-
SY%@@%F%GHH%%V%@‘G&)EEEropylmethyl -methyl-amino)-N-((1RS,2RS)-2-

hydroxy- 20 cyclohexylmethyl)-nicotinamide The title compound was
synthébizetdranpiogy tods xantiptel 724, insing b toizagypih Brosiip firficomo-6-
a%&maiﬁ&ﬂ;@ﬁg&@m‘éﬁ@*ﬂ@%m@&ngﬂ%ﬂ)i@mﬁ%fwmﬁ#ﬂﬁélﬂ?dﬁ&hlonde (4-
oro-phen oronic a S-2-amin thyl-1-cyclohe
e P e R A ctoride o
%@"@1@%m@%ﬁgm%m&;ﬁlgm@m&@gppy}mmhy} mcthyl amino)-5-(4-fluoro-
{HRS 2RI RAPEROXY-tydlohexykneibninndcosinarivickn MSIH. IR dRBN412.1
éMi'f—'I))*' Example 81
(Cyclopropylmethyl-methyl-amino)-5-(4-fluoro-phenyl)-N-((IR,2R)-2-hydr

oxy- cyclohexyl)-n icotinamide The itle compound was synthesized in
analogy to Example 74, using 5- bromﬁ%gééhloro nicotinic acid methyl

ester cyclopropylmeth methylamlne hydrochlorlde (4-

16 CkER RO G Ar O 2R SR LR e datsth yl-isoxazol-5-
hlymﬂftmhdphdgmmwmiﬁo06/106054 PCT/EP2006/061060 -69 starting
materials to yield

6- (eymfﬁkﬁmwmﬁﬁwmﬂ@icaﬂ«ﬂiﬁ% esRbanbaPle 75, usmgS bromo-6-
gajlgfg 3 %g %LM@%X Cll%h%)@/ l% nl%%l %Iuedo%d% eigétll:)zintﬁs(i lelo phenyl)

xam p ropy meth

gﬁgP{.y{)atpq11@@ﬁgﬂzﬁ)sy_gnﬁg}@x)%plgpropancmethan ol as starting
mmmyimmhxﬂ)(nmhtmnpmme\mmﬂnpmmd VagdyRiApspal) i6-(3-
ARAIGBNIAEYPEDIE A sia s REAmRO S o niaAeig methy!

ester, cyclopropylmethyl methylamlne hydrochloride, (4-

Example 84

5-(4-Chloro-phenyl)-N-((1R,2R)-2-hydroxy-cyclohexyl)-6-(3-methyl-isoxazol-5-

yimethoxy}-nicotinamide

The title compound was synthesized in analogy to Example 75, using 5-bromo-6-
chloro-3-pyridinecarboxylic acid, 3-methyl-5-isoxazolemethanol, (4-chloro-phenyl)-
boronic acid and (1R,2R)-2-amino-cyclohexanol as starting materials to vield 5-(4~
chloro-phenyl}-N-({1R,2R)-2-hydroxy-cyclohexyl)-6-(3-methyl-isoxazol-5-ylmethoxy)-
nicotinamide, MS (ISP) 442.4, 444.4 (M+H)".
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%

fluoro-phenyl)-boronic acid and cis-2-aminomethyl-l-cyclohexanol
Xdrochloride as starting materials to yield racemic

2009E188r8 pylmethyl-methyl-amino)-5-(4-fluoro 10 PCT/EP2006/061060
phenyl)-N-((1RS,2RS)-2-hydroxy-cycloh&kylmethyl)-nicotinamide. MS

(ISP) 412.1 (M+H)+. Example 83 5-(4-Chloro-phenyl)
-N-(2-cyclopropyl-2-hydroxy-propy}EiEiasy|-isoxazol-5-
ylmethoxy)-nicotinamide 15 The title compound was synthesized in
a@natogy o Esarnphyl73Y Sy S-bromuolehahibneiByby fidiheceiindxglisaacie-
AmeeibylPrisdxareigmeethanol, (4-chloro-phenyl)- boronic acid and
a-(aminometh.yl)-a-methyl-cyclopropanemethanol as starting materials to

yield Br(4-chlora- 1)-N-(2= yl= rOX¥= 6-(3- < a
ot e ﬁ%é%%%ﬁﬁ&@&@ﬁ%@ﬁ%”&%@%_Sz%m 6
Uil BB AAEMSYI Sy hy I TR SR B R Dy EfordcyyghenyD)-
8rmetlidsoxbzol Saylimethoky)-hicptinheriohe Tiwestitie rgpmygetiald wadeld racemic

8vthesikedin REKINAN IO ERITR ioq&%l%g_' REH9TG-62- -ethoxy)-
chjlgoﬂreo-B-deri eigjgckég%‘%g ;rcégthyl- -is%%gr?etﬁlgaho?,xy ethoxy)
?}ﬁ%ﬁlgr%-pfﬁenyIS- boronic acid and (IR,2R)-2-amino-cyclohexanol as
starting materials to yield 5-(4
chIoro-phenyI)-N-((IR,2R)-2-hydrox@l‘ég’i&&@yl)-&(&methyl-isoxazol-5-y|
methoxy)- nicotinamide, MS (ISP) 442.4, 444.4 (M+H)+. WO 2006/106054
PCRzo0d106d 080 (27DyEsermletigl- butyl)-6-(3-methyl-isoxazol-5-ylmethoxy)-
gisoB{#Ghioro-phenyl)-N-(2-hydroxy-cyclohexylmethyl)-6-(3-methyl-isoxa
zol-5- ylmethoxy)-nicotinamide The title compound was synthesized in

a”?'%i’e%fé%@ﬂlﬁlﬁﬁﬁw&r@fQﬁlﬁiQ£&€&?§éx§aﬁ£§?ESEBM&QW@Q%%—%WO-6—

id, 3-methyl-5-isoxazolemeéethanol, (4-chloro-phenyl)- boronic aci
o DRSSy o Hean Ao Sarehrg BB B A8 At B ens)-
s oBitdadidorad phemyionig -y roxyoyicle hexyingetiaptyil{ 2onmetd oxyesthos- (4-
Rbraisatinamde 2MSHSENARE UMbt (F & Ad1-5-yimethoxy)-
rﬁﬁlghl%%ﬁ}'/}@nfgﬂ\h%@( 0 methyl-butyl)-6-(3-methyl-isoxazol-5-yIm
eﬁme - nico maﬁmde € title co?’n‘pound was synthesized in analogy to
Example 75, using 5-promo-6-

_ Example 87

N-((R)-2-Cyclopropyl-2-hydroxy-propyl)-6-cyclopropylmethoxy-5-(4-trifluoromethyl-
phenyl)-nicotinamide

and

Example 88

N-((5)-2-Cyclopropyl-2-hydroxy-propyl)-6-cyclopropylmethoxy-5-{4-trifiuoromethyl-
phenyl)-nicotinamide

The two title compounds were synthesized in analogy to the procedure described
for the preparation of Example 23, using 5-bromo-6-chloro-nicotinic acid methyl ester,
cyclopropylmethanol (commercially available), 4-trifluoromethylphenylboronic acid
{commercially available) and 2-cyclopropyl-2-hydroxy-propylamine (commercially
available) as starting materials and separated into the two enantiomers by column

chromatography on chiral phase.

Example 87; MS (m/e): 435.5 (MH™M).
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chloro-3-pyridinecarboxylic acid, 3-methyl-5-isoxazolemethanol,
(4-chloro- ghenyl) boronic acid and 2-aminomethyl-I-butanol as starting

W%’Péﬂﬁ@ b yield racemie 5-(4 15 PCT/EP2036/061060
chloro-phenyl)-N-(2-hydroxymethyl-butyl)}6-(3-methyl-isoxazol-5-ylmethox

)- nicotinamide, MS (ISP) 430. 3 (M+H)+. Example 87
]528@%&5%’@[ B3RP propyl)-6-cyclopropylmethoxy-5-(4-trifluor
omethyl- phenyl)-nicotinamide 20 and Example 88
N-((S)-2-Cyclopropyl-2-hydroxy-prapsdisgieyittopropylmethoxy-5-(4-trifluor
ometh yl- phenyl)-nicotin am ide The two title compounds were
syDjbesizgginanalggy o e prsyeziusa dascoesh 2§itaedha pseparation
fﬁ?@&% %Q%,h%%l (@ lar%n% Béoro nicotinic acid methyl ester,

opropy me ommerc y available),

4-trifl ethyl hen boronic rcially availahl

eyl RS £ B OIRHE CoH R B S g6
crhbmwaf@ma@pﬁmxé&qﬁtédsﬁwmmaﬂtmmawp@mmﬂ
(Qﬁmmmﬁgamﬁy) pRcERitR PPhase:id A fxamplaSitoMei/e)cd3shaxMbl+).

k| e

&o%%}ﬁé%s@mﬂm@ﬁwéﬁ%ﬁé&wwa@h@mmwvywnamide
mﬁmsmmmmmehyl) -nicotinamide 5 The title compound was
synthesized in analogy to Example 75, using 5-bromo-6-
chloro-3-pyridinecarboxylic acid, hygﬁmejbyl-cyclopropan, 4-
(trifluoromethoxy)phenylboronic acid and cis

o fg@‘“ﬂ?@?&w%ﬁﬁ?'8%9&@8@@9&1{8%%' alg to yield

racemlc 6- cycl

iR IR ‘?‘4‘1 VOSBRI fethyl)-5-(4-trifluoromethoxy-phenyl)-ni
cotlnamlde 10 MS (ISP) 465.3 (M+H)+. Example 90 (RS)

-N-(21&y ¢i8p copypRuRgaFexyyprbpYice eyaiesrapimfationle- 35,(asing 5-bromo-6-
dhiftuiorempatiien-aiberylicnicati ﬁﬁm&@mﬂﬁﬁﬂn@&@ﬁﬂ@ﬁw diwasluoromethoxy)-
ﬁ%ﬁ%%'lzo%qd '&c‘i‘cﬁ‘%’cﬂif-&%&@'ﬁ%%&i&l%y'[‘%r% AETHS olGas starting materials to yield
(RS)-N-(2-cyclopropyl-2-hydroxy-propyl)-6-cyclopropylmethoxy-35-(4-trifluoro-
methoxy-phenyl)-nicotinamide. MS (ISP) 451.3 (M+H)".

Example 91

6-Cyclopropylmethoxy-N-({(1R,2R)-2-hydroxy-cyclohexyl)-3-(4-triflnoromethoxy-
phenyl)-nicotinamide

The title compound was synthesized in analogy to Example 75, using 5-bromo-6-
chloro-3-pyridinecarboxylic acid, hydroxymethyl-cyclopropan, 4-(trifluoromethoxy)-
phenylboronic acid and (1R,2R)-2-amino-cyclohexanol hydrochloride as starting
materials to yield 6-cyclopropylmethoxy-N-((1R,2R)-2-hydroxy-cyclohexyl)-5-(4-
trifluoromethoxy-phenyl)-nicotinamide. MS (ISP) 451.1 (M+H)".

Example 92

5-(4-Chloro-phenyl)-N-({1R,2R)-2-hydroxy-cyclohexyl)-6-(methyl-propyl-amino)-

nicotinamide

The title compound was synthesized in analogy to Example 74, using 5-bromo-6-
chloro-nicotinic acid methyl ester, N-methyl-N-propylamine, (4-chloro-phenyl)-boronic
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15 chloro-3-pyridinecarboxylic acid, hydroxymethyl-cyclopropan,
4-(trifluorometh.oxy)- phenylboronie acid and
WA 2418 % 4ty clopropyl-propan-2-ol as starting materials to yidl§ I(E&po6/061060
-N-(2-cyclopropyl-2-hydroxy-propyl) -6-eyidepropylmethoxy-5- (4-trifluoro-
methoxy phenyl)-nicotinamide. MS (ISP) 451.3 (M+H)+. Example 91 20
&0 18 prspAthetiimip el FioroL hydiostyleydiokresigtjiBemaiirs emeeld 5-(4-
fiasyopienyl)-nogiraRde- T dite sempound was 81esEatfino) -
ﬁﬂg g&g&{ﬁ%g %ﬁoﬂ%‘ g}t_f ©omo-6- chloro-3-pyridinecarboxylic acid,
o

roxymeth yl-cy propan -(tri Iuoromethoxy) phenylboronic acid and
(1R,2R)-2-amino-cyclohexanol hydrochloride as starting 25 materials to
yield 6-cyclopropylmethoxy-N-((1R %@F’?—]ﬁy%mxy cyclohexyl)-5-(4-
trifluoromethoxy- phenyg nicotinamide. MS (ISP) 451.1 (M+H)'. Example
44-Chloro-phenyl)-N-(Z-cyclopropyl-2-hydroxy-propyl)-6-(pyridin-2-ylmethoxy)-
bide@indorde phenyl)-N-((IR,2R)-2-hydroxy-cycloh.exyl)-6-(methyl-propyl-a
mino)- nicotinamide 30 The title compound was synthesized in analogy to
Exampie ﬁﬁe U@tﬁmcm%?n@m@i@anfp@a%@q@m EBiGsing 5-bromo-6-

met m|n 4-chloro- oro /1
S SRARD08, ol e M OO i
:ﬁya%&%Wg@ﬁg{ﬁﬁgqﬁa@;w@%oy@grge@anol as starting materials to yield
ﬂh@i@@@h&]})@ﬁd@&@@)N—&—cinpl opyl-2-hydroxy-propyl)-6-(pyridin-2-

}’1%8 %%ﬂ%%%%'g@w@mﬂ@) nicotinamide. MS (ISP)

402 3 ( +H)+. Example 93
5-(4-Chloro-phenyl)-N-(2-cyclopropyl-2-hydroxy-propyl)-6-(pyridin-2-ylmet

hoxy)- nicotinamide The title compé%n@%gggynthesmed in analogy to

Example 75, using 5-bromo-6- chloro-3-pyridinecarboxylic acid,

Qg eRRIARSIE RS -b Ry St BOrSHI sty Bdh yD) -5~ (4-trifluoromethoxy-
taylinoieihytirdanethyl-cyclopropanemethanol as starting materials to

yield 10 racemic

5-(4- %mtﬂhﬁﬂﬁ’ﬁré\lzﬁarﬁl\%ﬂﬁi@mﬁ Zyby@n%ﬁa{@agmﬁrépo(rjﬂm&s)-z-hydroxy-
+, EX
oo yo%rt‘%” R e o e St oy
e o Tt o

6 cyclopropylmethoxy-N-((lRS,ZRS) -2-hydroxy-
Example 95

N-((R)-2-Cyclopropyl-2-hydroxy-propyl)-6-(2-methoxy-ethoxy)-5-(4-trifluoromethyl-
phenyl)-nicotinamide

The title compounds was synthesized in analogy to the procedure described for the
preparation of Example 23, using 5-bromo-6-chloro-nicotinic acid methyl ester,
methoxyethanol (commercially available), 4-trifluoromethylphenylboronic acid
(commercially available) and 2-cyclopropyl-2-hydroxy-propylamine {(commercially
available) as starting materials. The two enantiomers were separated by column
chromatography on chiral phase. MS (m/e): 439 (MH™).

Example 96

5-(4-Fluoro-phenyl)-N-((1R,2R)-2-hydroxy-cyclohexyl)-6- (methyl-propyl-amino)-
nicotinamide

The title compound was synthesized in analogy to Example 74, using 5-bromo-6-
chloro-nicotinic acid methyl ester, N-methyl-N-propylamine, (4-fluoro-phenyl)-boronic
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cyclohexylmethyl)-5-(4-trifluoromethoxy-phenyl)-nicotinamide (example
89) with heptane/ethanol on ChiralpakADOO yielded the (-)-enantiomer.

WRSWEHPA65.3 (M+H)+. Example 95 PCT/EF2006/061060

N-((R)-2-Cyclopropyl-2-hydroxy-propyl)-6-82-methoxy-ethoxy)-5-(4-trifluor
omethyl- 20 phenyl)-nicotinamide The title compounds was synthesized in
avidlasy (ORA& prosadrecdsbapEidrtiechieide atsidimeaniplialp sy yield 5-(4-
ﬁamfplbdf@m%ﬁ{ﬂéM@Mﬁm@ﬂh@ﬁsﬂdﬂ'@ieﬂws@eﬁméﬂ%ﬂﬂ%’@hmo}—
%qgmq@lwa@ g:% ethylphenylboronic acid

iapl

commercially ava cyclopropyl -2-hydroxy-propylamine
(commercially 25 avallable) as star materjals. The two enantiomers
were separated by column chroma%%g%éfn chiral phase. MS (m/e):
439 (MH+). Example 9

84 Brfo fé%fﬁwlr@ axﬁ@ﬁ)@w@r&gﬂc@emﬁe&w@Joﬁ—é&fmsb@ayr%hoxy)
nmierariddéinamide 30 The title compound was synthesized in analogy to
Example 74, using 5-bromo-6- chloro-nicotinic acid methyl ester,
glcmrjeéh%gg@t@%@smﬁg g@sﬂé&ﬁﬁfb@m%ﬁ%ﬁ%ﬁ eoMfe %Qf%@é%@@@éﬁmbed for the
aci amino-cyclo
Bl B 2L R B e P R e,
m\pté@]zqy JlHyarpmAERIbReRnte) dndueynphspyl b&ﬁﬂﬁ@)aad (commercially
pieditibRinde. MSc(bDR)p386-2 fi¢kl) plopataplim® {commercially available) as starting
DR el Aps A BV AR B H LB R G B RO i

ethoxy)- nicotinamide The title com unds as synthesized In gy to
sy SdiHE Hesaribdd for the preparation of Example 23, using

5-bromo-6-chloro-nicotinic acid methyl ester, methoxyethanol

(commercially available), 4-fluoroplﬁﬁgﬂm§@&§ic acid (commercially 10
available) and 2-cyclopropyl-2-hydroxy-propylamine (commercially

Avélilab 2 asispantint 2rhaterajspiiyeyhwe @nlmtroménsevkery-Sephitatechyhen yi) -
gRlvmashiematography on chiral phase. MS (m/e): 389.3 (MH+).

Example 98

N-((R ?318'8&% %%gﬁf&%}ﬁ'ln dﬁgf"mgg'[%%'m g{ré &40 8'1’01- the
p enyl)- nicotinami € compoun S synt ESIZE n ana
%%%}%é}é FegekAibating thromo-6-chloro- nicotlmc acid methyl ceter
cyclopropylmethanol (commercially available), 4-fluorophenylboronic acid
(commercially available) and 2-cyclopropyl-2-hydroxy-propylamine (commercially
available) as starting materials. The two enantiomers were separated by column
chromatography on chiral phase. MS (m/e): 385.3 (MH "),

Example 99

3'-(4-Chloro-phenyl)-3.4.5.6-tetrahydro-2H-[ 1,2']bipyridinyl-5'-carboxylic acid
((1R,2R)-2-hydroxy-cyclohexyl)-amide

The title compound was synthesized in analogy to Example 74, using 5-bromo-6-
chloro-nicotinic acid methyl ester, piperidine, (4-chloro-phenyl)-boronic acid and
(1R,2R)-2-amino-cyclohexancl hydrochloride as starting materials to yield 3'-(4-chloro-
phenyl)-3,4.5,6-tetrahydro-2H-[ 1,2'Tbipyridinyl-5'-carboxylic acid ((1R,2R)-2-hydroxy-
cyclohexyl)-amide. MS (ISP) 414.4 (M+H)™.
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preparation of Example 23, using 5-bromo-6-chloro-nicotinic acid methyl
ester, cyclopropylmethanol (commercially available),

W6 8ptenyIboronic acid (commercially available) and ~ PCT/EP2006/061660

2-cyclopropyl-2-hydroxy-propylamine (commercially 20 available) as

starting materials. The two enantiomers were separated by column
chromatography on chiral phase. N&Z@g 1885 3 (MH'). Example 99
3'-(4-Chloro-phenyl)-3,4,5,6-tetrahydro-2H-[1,2"]bipyridinyl-5'-carboxylic

add (IR 2RY- 21y dvei ey atetiexypaiviideydbothe titfe/ G ofnBouirthwaisoxazol- 5-

§yﬂm§_q1{5bﬁgg!gg%to Example 74, using 5-bromo-6- chloro-nicotinic
acid methyl ester, piperidine, (4-chloro-phenyl)-boronic acid and

-2-aminp-cyclohexanal hydrochloride as starting materials to yield
%%%%%@%%%%ﬂ@@%@%@ %ﬁﬁ%ﬁﬂ? bipyridinyl-5'-carboxylic
acid (| R,2R:ﬂ-2:h roxy- cyclohexyl)-amide. MS (ISP) 414 .4 (E\‘/I+H)‘. WO
2006/1D8054 BETHEPLIHEI 05 THBHP YR ERSIPIE S 62 (4-mL- 0.3 mol),
Cinotbyphbyihoie ((5)8-nbydibpropylahydroxysprepid)sbe, 18.5 mmol) was
ﬁﬁg&ﬁ?’lﬁh&m | %?b}ﬁdtb!rlml&?f@??ﬁ'ﬂ @L%'@Qn'l'ﬂ@l @énperature lll'o ste_z toa IQO‘;C and
2-Cyclopropyl-2-tri ilanyloxy-propionjtri l-o a well stitred mijxture
e T gk el i
w&%&@ Xﬁ%%ﬁ%@&iéﬂﬁﬁf@wSi)é,ﬂ%lsWBWWé@hahﬁé@fs&déémﬂﬁld 47.1
gydnigai(2 44rgp 3rnd mmgH}. brbefenipSaNIvEREIeCD, F100C(argH sFF6a m, 4H),

yas configyeddor 1 g‘ﬁw@{r}gaﬁng to 145 C. After cooling the mixture was
purif(l?a% by %i Icag SI’ chromat ography (500 g silica, heptane/ethylacetate

:1.) to yield 47.1 10 g of the.title compound .as light brown oil, 'H
%W(%%téf Y%.%“Z%?}b‘/ ‘f?@%?ﬁﬁ“éf)?mﬂﬁ“&n, 1H),1.63 (s, 3H, CH3).
b) a- Acetyloxyz_- a-methyl-cyclopropaneacetonitrile To a well stirred and

ice-cddldd s StBRbIM dgteRsisayIoNERRhtsHsPRIBE prépiathisilanyloxy-
8B iy 11e@3%61in . AR etohitiil a0 At ) \HOS addled nadélielanbydetkydride

4196, mbe 2:09) mﬁi)semdﬁﬁmiﬂwamgﬂ%@&ma%@gﬂe.mnéﬁs-ﬁme
mmol). The temﬁ)eﬂra%l% rose to - 10 C and Stll’rll’é%c\#] s continued for 15°
ure.

SBEH tEpaT ALY SOLOTEHP SRS AL5°4RY fpaperature. The
felsiiierasey st to yisldok88! ghefidseltitevacohmpded doagdd|biRgo ! the title
distaish i B4c8RA46 mhas, 6h (SRdACRIHMAL)-

a-methyl-cyclopropaneacetonitrile
¢) (S)-o-( Acetyloxy)- o-methyl-cyclopropaneacetonitrile

(Warning: Highly toxic hydrogen cyanide is formed in the experiment; use
adequate protection). 111.1 g (725 mmol) racemic o-(acetyloxy)- o-methyl-
cyclopropaneacetoniirile was emulsified in 6.0 L of 0.1 M sodium chioride / 3.8 mM
sodium phosphate buffer pH 7.0 by stirring. The emulsion was cooled to 10 °C and the
hydrolytic reaction started by adding 6.0 g of cholesterase from Candida cylindraceae
(Roche Applied Sciences; Cat. No. 10129046) and the pH maintained at 7.0 by the
controlled addition of 1.0 N sodium hydroxide solution under vigorous stirring. After a
consumption of 618.3 mL solution (corresponding to 85% conversion) the reaction was
stopped by adding 5 L dichloromethane under vigorous stirring. The emulsion was
allowed to stand for phase separation. The organic phase was removed (the turbid part
was filtered through silicon-treated Phase Separator (1PS; Whatman) and the filtrate
stirred with ca. 1 L of Speedex filter aid). The aqueous phase was extracted again with 2 x
5 L dichloromethane. The combined organic phases were concenirated in vacuo down to
a volume of ca. 40 mL and distilled (finally ca. 69-70 °C/4 mbar) to give 13.70 g (89
mmol; 12%) of (S)-a-(acetyloxy)- o-methyl-cyclopropaneacetonitrile as a ¢colorless oil.
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20 (Warning: Highly toxic hydrogen cyanide is formed in the experiment;
use adequate protection). 111.1 g (725 mm.ol) racemic a-(acetyloxy)-

WOLBReHYS¢y clopropaneacetonitrile was emulsified in 6.0 L of BGFfiP2006/061060

sodium chloride / 3.8 mM sodium phospt&te buffer pH 7.0 by stirring. The

emulsion was cooled to 10 C and the hydrolytic reaction started by

A 60 Y of k. Mekte radedhompCBAEd &yHimra deienas, (RBcH® °C with 2 °C/

Appliéd Sridhcés]. Cat. "NoDE0220043) arftt-thiedqiPl(nitiime0ra); EDIAS: 154.1
trolled addition of ].ON sodium hydroxide solution under vigorous

stirring. After a consumption of 618.3 mL solution (corresponding to 85%

onyersion) the reaction was_ stopped by adding 5 L dichloromethane
@n@éf% %f%ﬁﬁ??"r‘ﬁié;io‘rﬁée Ug PPIEES 93&%{‘{8 stand for phase
separation. The organic phase was removed (the turbid part 30 was
filterekPtArBEigHE tricsrepotrhissasianithpen Weminam udaded 10.1 g,
Oilzeeiten slirne TMITOCE. iB11) ofaSpédabx dilletiaid)! THergueoys phasenveasyl-
SmstshagRuiE 1 2d eniRremehanes GPIRINGE O perre of

hases were Qonce_ntrate%_l vacuo down to a volume of ca. 40 mL and
fikne (AT CaeyS ELERS YY1 37O g @Y Mmooy gnished the
riSitartavetydkiebionethykiticiopro gandavetomiglilen asoandiorpss wite Wik
@9@@%&%@%@&%ﬂ%?é%%ﬁ!@zﬁgﬁéﬁll%ﬁoﬁrﬁﬂﬁmo %ﬂ%ﬁﬁ%@%@@sgé %/%)%cquential

umn:; -176,; n X Q. -100- Wi / min: H2: 90°kPa,;

A0 R Do o RS U, S A B A YA (51 mL).
B Sdreniing fibsted HatimBHy (LY o ble gaine meth Bl PO 4 dikeves! agdr eveporated
ianddee: nleckshspenshnintditiymialumingammysiide dPel &t LB.&8Brless oil,

HPoEIn (2R mrwas addegaxigjution of (S)-a-(acetyloxy)- a-methyl-
cyclopropaneacetonit’?ile (2.3.6 g, 89 mmol) in THE (50 mL) so that the

e rature of the cogled reaction mixture did. not rise above 30 C. Once
S RO BTG B RO AL T SHRYOP SR SUAFA B ror
oybpeHyhnat isotiwerigerature. The 10 mixture was cooled and surplus

lithium aluminiumhydride was destroyed by sequential addition of water

(17 riflby; siddicom hydraiide spiutieir (156 2domy joadinvater §5ismp - froeo-6-
m&erg_@ﬂﬁa@&w J:l‘c‘ﬁ,@ﬁﬂéﬁk‘ﬁaﬁf&%Qa%@érﬁ'&ﬁ%ﬂ(ﬂ'—@%ﬁ%ﬁ-‘?ﬂeny})-

evapora he residue was distilled to yield 4.4 g of the title

vacuo.
DRSAIG A ARG e BIROB RH.6 e bare bpropane fihappl v rgne
G-I OrOipheRYI-S(B)-DenslodVolsy 2leydhepeppybiy iy Bsmpetipgbiss- (-
X310 xMPENOMRCOHDMER amide, MS (ISP) 442.1 (M+H)".

Example 101

(-)-N-(2-Cyclopropyl-2-hydroxy-propyl)-6-cyclopropylmethoxy-5-(4-trifluoromethoxy-
phenyl}-nicotinamide

Separation of the enantiomers of N-(2-cyclopropyl-2-hydroxy-propyl)-6-
cyclopropylmethoxy-5-(4-trifluoromethoxy-phenyl)-nicotinamide (example 90) with
heptane/ethanol on a Chiralpak AD®column yielded the (-)-enantiomer. MS (ISP) 451.1
(M+H)".
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The title compound was synthesized in analogy to Example 75, using

5-bromo-6- chloro-3-pyridinecarboxylic acid,
WOetHStisoxazolemethanol, (4-chloro-phenyl)- boronic aci®GHEP2006/061060

(S)-a-(aminomethyl)-a-methyl-cyclopropamemethanol as starting 20

materials to yield

5-(4-chloro-phenyl)-N-((S)-2-eyclopzxamyiR- Bdroxy-propyl)-6-(3-
m.ethyl-isoxazol-5-ylmethoxy)-nicotinamide, MS (ISP) 442.1 (M+H)+.

Exdufiplertoihe)sN-(2-CyaSlamepysddoxy-cyclohexyl)-6-( 1-methyl- 1H-imidazol-2~
M%%grpgy&),@n%yg@@ropylm ethoxy-5-(4-trifluoromethoxy- phen yl) -n

Ico tin amide 25 Separation of the enantiomers

loprop Y. ropy
B PR MO BIOY et -picoriyic acid mattud enr

90)Wth heptane/ethanq| onaChlraIpakAD(r)cqumn ielded the
(-erah e RSPy AT R s 506 st (L0, 4.3 mimol) was
PEPTIERE 00 6/061 0BO fuT76 Exampleyl-02/-imidazole-2-methanol (0.72 g, 6.5 mmol)

ér@“trﬁm'éﬁ ORI bl ol Bdaa) @ hydraxy l‘fﬂﬁl&lj‘ewlkh% HimetbylAdkimigd wih

z0l-2- ylmethox otl
qﬁmn%g 20 rfg)(g})aezt%oxy (Y,Oatlnl ]gg ripf%ﬁ% %‘éﬂnﬁ &Croom temperature. Stirring
BABFORIELBCHYEFOb- @m@mﬁ@@aﬁbﬁwﬁ@w@m@eﬁw@mmwa rgsidue was
ﬁﬁﬁﬂﬁﬂﬁ@?&hﬁ@ﬁﬁa@eﬁﬂy deirahydratiesangacetate/ meth anol on silica gel to yield

trlp et(r[";l]fi/ﬁI Igggﬁglhgﬁle%v%s% ﬁgté? 7{8%37%6)9%’rﬁm0 58 r%%(%t?r w%lél)
%é’-&i%é‘?#@o&ahh@%&;ﬁ]@5—%%@%."%5 e a%mL SR A meths1

&&ent was removed and the residue was 10 purified by chromatography
with heptane/ethylacetate/meth.anol on silica gel to yield 0.38 g of the title
compeBnehas & Chlokesd-38lidnMa(SP) B2 10,:32& &dhhit)¢idahethyl ester (0.35

24 IR PR 0l 1 matKe mﬂyd@é%g YAmSIe LUGCHRIE AGido-

ethyl ester 5-Br (1 met azol-2-ylmethoxy)-nicatinic
s %é}ﬂgﬁf&é@?@?@ 57 £51y! Mﬂ%mﬂ) VR o BALE Hfese)-
diehiniopollatonils didhbd (4reithars: gshepi-Gbronie. aoid N Spgpm Larbonate
Jmedh { irﬁLP'W'ﬁﬂ@ﬁﬁ@'ﬂ@@fﬁém%ﬂh dighipropalladiugi(biy 1, cooled to

dICh| ro-methane comple odlum nate,, so |on(
Hlep Who gen%?x uf{e%{v%%ief?eatgezqe P& rnr? P4 r9 281 fg‘:}] Jocﬁre%n The

W%bﬁﬁaﬁ@m&m@ﬁdwmwwm@w hetdnasvairemgtography on silica

(Ghembhd QMatiar)alhe Khcaolveniokhs. ey apdraie didnehthpoesiaueawas- white

Sgﬂgfi%tzysgglggm(imrﬁgtpgraphy on silica
¢) 5-(4-Chloro-phenyl)-6-(1-methyl- 1H-imidazo1-2-ylmethoxy)-nicotinic acid

5-(4-Chloro-phenyl)-6-(1-methyl- 1H-imidazol-2-ylmethoxy)-nicotinic acid
methyl ester (0.28 g, 0.8 mmol) was dissolved in tetrahydrofuran (4.5 mL). Water (1.5
mL) and lithium hydroxide (99 mg, 2.3 mmol) was added and the mixture was stirred for
1 'h at 80 °C. The mixture was cooled to room temperature; citric acid (4 mL, 10%) was
added and the mixture was extracted with ethyl acetate. Organic phases were pooled
dried with Na,SO, and the solvent evaporated to give a quantitative yield of the title
compound as beige solid, MS (ISP) 342.0 (M-H)".



(n-heptane/ethyl acetate gradient) to yield 0.29 g of the title compound as
an off-white solid, MS (ISP) 358.1 (M+H)'". c)

W%g&??@ﬂfg%-phenyl)-6-(1-methyl-I H-imidazoI-Z-yImethoxy)-nic%‘ﬁm}él)&gﬂfl 061060
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5-(4-Chloro-phenyl)-6-(1-methyl-IH-imidazbt-2-ylmethoxy)-nicotinic acid 25
methyl ester (0.28 g, 0.8 mmol) was dissolved in tetrahydrofuran (4.5 mL).

W arE-Ghoromphsnd ikl By &oxibiEdass iy o aemidh Wemibde b imidazol- 2-
yheatixtydenvasstimret: for 1 h at 80 C. The mixture was cooled to room
temperature; citric acid (4 ml , 10%) was added and the mixture was

ext;a%adtm%@ﬁpd?ﬁgwg s@[ﬁéﬂiﬁ@hﬁ@%d@rﬁ) @g@i;ﬁgzed_ﬂ%é M;ghﬁkg 5-(4-

( nd the solvent.emMaporated 1o, give a quantitative yield.of the ti
R B P e I B B o>
megmggq%@ssyqug materials to yield 5-(4-chloro-phenyl)-N~({1R,2R)-2-

By {eCiordeploepiy N ((HRIRR) 121 hydidayicyojhemd)H-liomeita it il 1SP)
2ok Zrylmethoxy)-nicotinamide The title compound was synthesized in
analogy to Example 75 c, using 5-(4-

chloro-phenyl)-6-(1-methyl-I.H-imidazol-2- thoxy)-nicotinic acid and
((1R,2R)-2- 5 amino-I-cyclohexan 2k Zlélmgmaterials to yield

5- 4-ch|oro-phenyl)-N6;\(r(1R 2R)-2 )
%@ﬁ%&@!@%ﬂ&ﬁé&w -df&?%?#ﬁ-si#rﬁ%%r%}ﬁh%k&%bm&iﬁ%ﬁﬂa@m—
ShSph eyl 1-Ri¢Minlasd&Example 103
6-Cyclopropylmethoxy-N-((1RS,2RS)-2-hydroxy-cyclohexylmethyl)-5-(4-tri

fluorO}mga@&bmmhﬁnyﬁdaiﬁﬁﬂnamagiﬂ Bﬁdﬂﬂgﬁ@rﬁﬂﬁkg@%\’)@,ﬁ;ﬁng 5-bromo-6-
[ ng 5-kromo-6- : ,
e s S s @8@5%%%30‘5&@°f°me‘hy?~
mepﬂhg%%ﬁqﬂ)a%gﬁﬂwé%gwla gyclohexanol hydrochloride as starting
@a@édménqmﬁthgddamwm}ekqnobhydwwﬁ@rmq axSI2RNHP-materglefcohexyl-
Mgl rpse laﬁrﬁa/ﬁia%mw@ay%lwms{ﬂ&ﬁ&Rﬁ)s%xarédz{m-%i%w

15 methyl)-5-(4-trifluoromethyl-phenyl)-nicotinamide. MS (ISP) 449.1

(M+H)+. Example 104
5-(4-ChIoro-phenyI)-N-((lR,2R)-Z-%%‘[Pogg%}:%lohexyl)-&(z-methyl-2H-[1,2

4]triazol- 3-yImethoxy) -nicotin.amide The title compound was .
BRIy T Eha B F HG S BIBrt G 12812 ltriazol
Etlowgiapyridicedarbosylie acid, 1-methyl-1H-1,2,4-triazole-5-methanol,
(4-ehloro- phenyl)-boronic acid and ((IR,2R)-2-amino-I-cyclohexanol as
startiiyenniakeciadspiouyietatas synthesized in analogy to Example 75, using 5-bromo-6-

AN ERRRA AR AR 2RI SN LB rllaoro-
pﬂéxgﬁi%éronic acid and ((1R,2R)-2-amino-1-cyclohexanol as starting materials to yield
5-(4-chloro-phenyl)-N-((1R,2R)-2-hydroxy-cyclohexyl)-6-(2-methyl-2H-[ 1,2 4] triazol-
3-ylmethoxy)-nicotinamide, MS (ISP) 442.1 (M+H)".

Example 105

as-5-(4-Chloro-phenyl)-N-(2-hydroxy-cyclohexylmethyl)-6-(2-methyl-2H-
[1,2,4]triazol-3-ylmethoxy)-nicotinamide

The title compound was synthesized in analogy to Example 75, using 5-bromo-6-
chloro-3-pyridinecarboxylic acid, 1-methyl-1H-1,2 4-triazole-5-methanol, (4-chloro-
phenyl}-boronic acid and cis-2-aminomethyl-1-cyclohexanol as starting materials to
yield racemic ¢is-3-(4-chloro-phenyl)- N-(2-hydroxy-cyclohexyimethyl)-6-(2-methyl-2H-
[1,2,4]triazol-3-ylmethoxy)-nicotinamide, MS (ISP) 456.3 (M+H)".
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3-ylmethoxy)-nicotinamide, MS (ISP) 442.1 (M+H)+. Example 105 25
cis-5-(4-Chloro-phenyl)-N-(2-hydroxy-cyclohexylmethyl)-6-(2-methyl-2H-

WO LYH$8%bI-3-yImethoxy)-nicotinamide The title compound \RES/EP2006/061066

synthesized in analogy to Example 75, uging 5-bromo-6
chloro-3-pyridinecarboxylic acid, 1- methyl -iH- 1 2,4-triazole-5-methanol,
(4-chloro- phenyl)-boronic acid andsigadadidomethyl-I-cyclohexanol as
starting materials to 30 yield racemic cis-

Gs(8-ChiChdephghyh)yN-(2-T3ineky-gy cloltxyynatighr b 42 mabiylizHi-imidazol- 2~
;%Qg)zgll— Bimethgxy)-nicotinamide, MS (ISP) 456.3 (M+H)+. WO
2006/106054 PCTIEP2006/061060 -78 Example 106

cis-5- h oro- hen -N- 2 h raxy clo m %R/\); eth)

midazo oxy -n |co? ;(gnl m oﬁ%u 1@&%&%%@6“0 6-
t‘rhigﬁg%@ylﬁglgméyyggc@mjmﬁglmgthyl 1H-imidazole-2-methanol, (4-
@ﬁtﬁ@ﬁrﬁyﬂﬁm@f@m@@cﬂ@m@sﬂlﬁmmﬁﬁ%ﬂlyi 1-cyclohexanol as starting materials

b O R YR o

1:% g azh| o’ra’lﬁ?féhwm%m@e frieth Walé methyl-
1H-imidazol-2-yImethoxy)-nicotinamide, MS (ISP) 455.3 (M+H)}. Example
107 10 cis- Example 107

5-(4-Chloro-phenyl)-N-(2-hydroxy-cyclohexylmethyl)-6-(pyrimidin-2-ylmeth

axy){ AiColinanplien THe\i|2- bodnpopogtivhsxsimthi sired (ipyainalbigyAgimethoxy)-
FXamRle;de, using 5-bromo-6- chloro-3-pyridinecarboxylic acid,
2-pyrimidinemethanol, (4-chloro-phenyl)-boronic acid and

S 2 ARty Sl SRR ARSI BAS PRI R B AERE M romo-6-

QlERoTRBHERg by afis apaToRERMEthynos-(Ayriratmehopiietiagnic
adid nicotnalriden Mvc(lSR) 453 éh M) 4s E}iﬁﬁﬁ@ﬁli@&alg to yield racemic cis-5-

@-4ERIosRaR §wb(ﬁ“z{§dnygr%§g%@whw gty ili:2 ggpfé&%&xa

mcotlnamlde The title cor%f) S syn analo
TERRAR19S My, Brotid 8-t dhloro-3-pyridinecarboxylic acid,

2-pyrimidinemethanol, (4-chloro-phenyl)-boronic acid and
2-aminomethyl-l-butanol as startinég:tizgeledi%o yield racemic 5-(4-chloro-
phenyl)-N-(2-hydroxymethyl-butyl)-6-(pyrimidin-2-yImethoxy)-nicotinamide
3-MSChloro-phenyl)-N-(2-hydroxymethyl-butyl)-6-(pyrimidin-2-ylmethoxy)-

nicotinamide

‘The title compound was synthesized in analogy to Example 75, using 5-bromo-6-
chloro-3-pyridinecarboxylic acid, 2-pyrimidinemethanol, (4-chloro-phenyl)-boronic
acid and 2-aminomethyl-1-butanol as starting materials to yield racemic 5-(4-chloro-
phenyl)-N-(2-hydroxymethyl-butyl)-6-(pyrimidin-2-ylmethoxy)-nicotinamide, MS
(ISP) 427.2 (M+HD".

Example 109

(-)-cis-6-Cyclopropylmethoxy-N-(2-hydroxy-cyclohexylmethyl)-5-(4-trifluoromethyl-
phenyl)-nicotinamide

Separation of the enantiomers of 6-cyclopropylmethoxy-N-((1RS,2RS)-2-hydroxy-
cyclohexylmethyl)-5-(4-trifluoromethyl-phenyl)-nicotinamide {example 103) with
heptane/ethanol on ChiralpakAD®yielded the (-)-enantiomer. MS (ISP) 449.1 (M-+H)".



10

15

20

25

30

(ISP) 427.2 (M+H)". 25 Example 109
(-)-cis-6-Cyclopropylmethoxy-N-(2-hydroxy-cyclohexylmethyl)-5-

WRABHUSBhethyl- phenyl)-nicotinamide Separation of the enalfibEI06P61060

6-cycl.opropylmethoxy-N-((IRS,2RS)-2-hygroxy-
cyclohexylmethyl)-5-(4-trifluoromethyl-phenyl)-nicotinamide (example 103)

with 30 heptane/ethanol on Chi alpbk&mpieJilHed the (-)-enantiomer. MS
(ISP) 449.1 (M+H)+. WO 2006/106054 PCT/EP2006/061060 -79

Exaraple d-3Benyl)-6-cyclopropylmethoxy-N-((1RS,2RS)-2-hydroxy-cyclohexyl-
2xdé yﬁgt%-m;&-&cyclopropylmethoxy-N-((lRS,2RS)-2-hydroxy-cycIo
hexyl-' methyl)-nicotinamide The title compound was synthesized in

anal to . Example 75, using 5:bromo-6- 5 chlorp-3-pyridinecarboxyli

acid ?@%?ggj’yﬁe H?Egyc%aﬁré’lmgjﬁ?s é%{)gérﬁ%% (ié) I Oo?lr’i(ﬂg]a%ggiaeu and’ gy %-Cbromo@
eidopoaniyBih ﬂ@@mowtémésféﬁﬂwmhwrm@mrm@m@ﬁhm@oronic
yieldi@eRm-igninomethyl- 1-cyclohexanol hydrochloride as starting materials to yield

AbemaE i aragaER AT DA,

gfslohexylmethyl)-nicotinamide. MS (IS(P 6. .

5-(4-Chloro-phenyl)-N-((iR,2R)-2-hydroxy-cyclohexyl)-6-(pyrimidin-2-yhnet
hoxy)- nicotinamide The title compdiagmiéad klnthesized in analogy to
Example 75, using 5-bromo-6- chloro-3-pyridinecarboxylic acid,
2-pyfiicingrhetlyBad{ (4 RBRrE-plyényt)-ogetotiexdgid-apgimidin- 2- ylmethoxy)-
LdRidR)sdamino-I-cyclohexanol as starting materials to yield 5-(4-chloro

15

henyh-N-({1R,2R)-2-hydroxy-cyclohexyl)-6-(pyrimidin-2-ylmethoxy)-nicoti
ﬁamiﬁ%\k&: c(‘f)ggs ﬁ@?ﬁmﬁq e ?‘%g I’]T%{%Dr(li‘ai{f%’ {glgxamp\fer%, usmyg) 3! rom(.)—6~
LT ArorBLdRerIbaNlie ReER YRR IO e sy aomeas)inhsgpnic
oy pmiOlRAR) dB 20 it bel titlelohnpoung: was wynihesized i yasalegy-thloro-

I i -6:. -3-nvridinec ' i .. .
e o A DD 56 i
%5&5%%@&1 it clohexanol as starting materials to yield
5-(4-chloro-phenyl)-

N-((1R,2R)-2-hydroxy-cyclohexyl)-Exapa#id 2 yimethoxy)-nicotinamide,
MS (ISP) 438.1 (M+H)+. 25 Example 113
5-(4-Chloro-phenyl)-N-((1R,2R)-2-hydroxy-cyclohexyl)-6-(pyridin-4- ylmethoxy)-

nicotinamide

The title compound was synthesized in analogy to Example 75, using 5-bromo-6-
chloro-3-pyridinecarboxylic acid, 4-pyridinemethanol, (4-chloro-phenyl)-boronic acid
and ((1R,2R)-2-amino-1-cyclohexanol as starting materials to yield 5-(4-chloro-phenyl)-
N-({1R2R)-2-hydroxy-cyclohexyl)-6-(pyridin-4-ylmethoxy)-nicotinamide, MS (I1SP)
438.1 (M+H)",

Example 113

cis-5-(4-Chloro-phenyl)-N-(2-hydroxy-cyclohexylmethyl)-6-(pyridin-4-ylmethoxy)-
nicotinamide

The title compound was synthesized in analogy to Example 75, using 5-bromo-6-
chloro-3-pyridinecarboxylic acid, 4-pyridinemethanol, (4-chloro-phenyl)-boronic acid
and cis-2-aminomethyl-1-cyclohexanol as starting materials to yield cis-5-(4-chloro-
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cis-5-(4-Chloro-phenyl)-N- (2-hydroxy-cyclohexylmethyl)-6-
(pyridin-4-ylmethoxy)- nicotinamide The title compound was synthesized
Aeaby4o Example 75, using 5-bromo-6- chloro-3-pyridinetarFeBapie 061060
acid, 4-pyridinemethanol, (4-chloro-phengf)-boronic acid 30 and
cis-2-aminomethyl-l-cyclohexanol as starting materials to yield
phes ¥ H ey dWex 20pd s oEacHE T/ EP006/061066:th ) -nicotinamide, MS
aisenviiaN-(24byglroxy-cyclohexylmethyl)-6-(pyridin-4-ylmethoxy)-nicotinam
ide, MS (ISP) 452.1 (M+H)+. Example 114 5-(4-Chloro-phenyl) -N-
(2-hydroxymethyl-butyl) -6- (pyridir\aﬁﬁ}ﬁ@gtmy) - 5 nicotinamide The title

compound was synthesized in analogy 10 Example 75, using 5-bromo-6-

lpra-3-pyridinecarboxylic acid, 4-pyridinemethanol... ‘
o e\ ing
MieRERARIE yield racemic 5-(4-chloro-phenyl)-
N-(2-hydroxymethyl-butyl)-6-(pyridin-4-ylmethoxy)-nicotinamide, MS (ISP)
426.1710 (Me-¢0mpExadnphs dviBhesized in analogy to Example 75, using 5-bromo-6-
ROV EanQ-RHE R Gty COpFPRMBE VG N (4-chloro-phenyl)-boronic acid

2-hydroxymethyl-butyl)- nicotinamide The title compound wa
A e B R RESE e TN RS- 4-chtoro-pheny)-
R3OS B HE-ABITIH) cHATHBCyiSopRepHds. MS (ISP) 426.1
évbyEnbphenylboronic acid and 2-(aminomethyl)-1-butanol as starting
materials to yield (RS)-5-(4-cyano-
phenyl)-6-cyclopropylmethoxy-N-(3:hydegxyqethyl-butyl)-nicotinamide.
MS (ISP) 380.2 (M+H)+. Example 116 go

s(4-Chlopa-phenyl)- -2-hydroxy-propyh-6-cyclopropyl
e raD 125 o R SO AR BRI
HRBRIAESclopropaneacetonitrile (Warning: Highly toxic hydrogen
cyanide is formed in the experiment; use adequate protection). 119.8 g
(782 M bitle seemivadasstyodysizehisthph RE iz lopropdn éacsiogifrile omo-6-
MasrOBYISHIEHd0urb0:y Kk hdvl SoglivsR ehiaside{ 3B FopAnsadiiophenylboronic
ﬂ&’?@ﬁaﬁa%ﬂﬁ%%%w Py RHiring; The emulsion %Co%e&ﬁf%? - 815
the ‘hydro ytic reaction started by ad ing &: ]go{’tnacylgﬁ/cero |pa%e
@Mﬁ%&y@@?ﬁq}pﬁmethoxy]\f -(2-hydroxymethyl-butyl)-nicotinamide. MS (ISP}
380.2 (M+H)".

Example 116

5-(4-Chloro-phenyl)-N-({R)-2-cyclopropyl-2-hydroxy-propyl)-6-cyclopropylmethoxy-

nicotinamide
a) (R)-o-{Acetyloxy)- a-methyl-cyclopropaneacetonitrile

(Warning: Highly toxic hydrogen cyanide is formed in the experiment; use
adequate protection). 119.8 g (782 mmol) racemic - (acetyloxy)- -methyl-
cyclopropaneacetonitrile was emulsified in 7.0 L.0.1 M sodium chloride / 3.8 mM
sodium phosphate buffer pH 7.0 by stirring. The emulsion was cooled to 10 °C and the
hydrolytic reaction started by adding 8.0 g of triacylglycerol lipase from wheat germ
(Sigma 1.-3001) and the pH maintained at 7.0 by the controlled addition of 1.0 N sodium
hydroxide solution under vigorous stirring at 10 °C. After a consumption of 605.8 ml.
solution (corresponding to 78% conversion), after 118 h, the reaction was stopped by
adding 6 L dichloromethane under vigorous stirring. The emulsion was allowed to stand
overnight for phase separation. The organic phase was removed (the turbid part was
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(Sigma L-3001) and the pH maintained at 7.0 by the controlled addition of
1.0 N sodium hydroxide solution under vigorous stirring at 10 T. After a

WRAALIHN of 605.8 mL 30 solution (corresponding to 78% E&TVEPSS|P61060

after 118 h, the reaction was stopped by 8ddding 6 L dichloromethane
under vigorous stirring. The emulsion was allowed to stand overnight for

plierss Sesaehishcmhérortrdnie pleaspawrioré Moy Sdh@he anisiaddan Waste stirred
Wi 2006/ 16150R4dRCANEPA016106 1660 u8 piitipredstbrauald again with 2x 6L
siliseneate ENaRe.SeReion R AN AL AR IS Hown 1o o
with ca. 1 L of Speedex filter aid). The'aqueous phase was extracted

XA aitFe ST arhbrbihang Re Kirtinkd onpariid paise wee (117
conokritFéte dfitR)acuadcoyloxt)-a- waithviecptloardfantacench distilled firiakless oil.
I@r@_&:ﬁﬁ%ﬁt?ilzg%%%%%g?% ¥ -&%zgrr](ﬁﬁééﬁlitﬁ?%? Ry @.Eﬁrélm; 100-140 °C
s R SR S e T8 Sont bbraory
100-140 C with 2 C/min; Hz; 90 kPa; Inj. 200 C; Det. 210 C); (x :+32.92

1 00 - erOeminp e g (EnmsonbtgineroretyRed@splopanemethanol The

titte compound was synthesized in analogy to Example 100 d, using (R)-a-

10 (addwyldisempetinyl-egekyptbpsinahicetonltrie asstantine 1WAtk rahte (R)-o-
yislthibehitle e OMACURR AR FARHESS PitiltPa o Qaf A oAk APy i3 itle
éMﬁfg)’dﬂM&?&&i‘éﬁ@%‘?ﬁ _‘?%‘)75*’@{3%%%@FQE’%.O%*WE@%;}PVOW')'G'

cyclopropylmethoxy-nicotihamide The title cohpound was synthesized in
analogy to Example 75, using 5-bromo-6 15 chloro-3-pyridinecarboxylic
%)c?dS-‘f—f‘évé%@&ﬁaﬁ%{ﬂé%b;%4@&?4@6@5}4@%;}9&%%%03&&é-nd
{Rkep(apyinoriethyhiectretintieyclopropanemethanol as starting materials
to yield
5-(4-dﬂen@ﬂ@iaemﬁb&hﬂ(%%ﬁy@i@@f@@ﬁkm&g@wm&?ﬂk@%@m@r@nﬂbmo@
-niGeL | P +H)+. E 17 o
R e
YRGB MBIt e tlersorstfdipas syriineiisda kerials to
pinkl Ogi/t tohocanmpien B Nsi) S2hrartogiGpeh bioyd-pyyidinggarisosydioaoish -
&%Mféé&%fd@ﬁ@ﬁl@@ﬁp Adreigiemirenyl)- boronic acid and
(R)-a-(aminomethyl)-a-methyl-cyclopropanemethanol as starting 25
materials to yield
5-(4-ch|_oro-phenyl)-N-((R)-2-cyplopﬁr§%%flr%roxy-propyl)-6-(3-
e S e oIS MR A oo 5

yimethoxy)-nicotinamide

The title compound was synthesized in analogy to Example 75, using 5-bromo-6-
chloro-3-pyridinecarboxylic acid, 3-methyl-5-isoxazolemethanol, (4-chloro-phenyl)-
boronic acid and (R)-o-(aminomethyl)-o-methyl-cyclopropanemethanol as starting
materials to yield 5-{4-chloro-phenyl)-N-((R)-2-cyclopropyl-2-hydroxy-propyl)-6-(3-
methyl-isoxazol-3-ylmethoxy)-nicotinamide, MS (ISP) 442.1 (M+H)".

Example 118

(RS)-6-Cyclopropylmethoxy-N-(2-hydroxymethyl-butyl)-5-(4-triflucromethoxy-

phenyl)-nicotinamide

The title compound was synthesized in analogy to Example 75, using 5-bromo-6-
chloro-3-pyridinecarboxylic acid, hydroxymethyl-cyclopropan, 4-trifluoromethoxy-
phenylboronic acid and 2-{aminomethyl)-1-butanol as starting materials to yield (RS)-6-



10

i5

20

25

30

(RS)-6-Cyclopropylmethoxy-N-(2-hydroxymethyl-butyl)-5-(4-trifluorometho

xyé)ﬁ)hen [)-nicotinamide 30 The title compound was synthesized in
WQA

#3055 Example 75, using 5-bromo-6- chloro-3-pyridinecalPbdX§Hzoae/ 1060

hydroxymethyl-cyclopropan, 4-trifluoromethexy- phenylboronic acid and
2-(aminomethyl)-1-butanol as starting materials to yield (RS)-6 WO

osterosineteeryRpCobplostoseh B eidloprobyiifetiemenoxy-phenyl)-

(2=bnid nondyim R/ [1SEtyAR SO @visfiiidromethoxy-phenyl)- nicotinamide. MS
(ISP) 439.0 (M+H)+ Example 11

(RS)-6-CycIopropyImethoxy-N-(2-hﬁg@ﬂ@ﬁbyl-butyl)-5-(4-trif|uoromethyl
-phenyl)- 5 nicotinamide The title compound was synthesized in analogy

ST T ISR -

BiGARABdEthyl)-1-butanol as starting materials to yield (RS)-6-
cyclopropylmethoxy-N-(2-hydroxymethyl-butyl)

-5-(4-HikUdte sratmylusienss) Yot htsted amigie Bt ol Rl B5(MsieR §-bromo-6-
ExaropteplZ@inecarboxylic acid, hydroxymethyl-cyclopropan, 4-trifluoromethyl-

-0+ r -N-(2-hydr. ethyl-butyl)-5-(4-trifluoromethyl-
e MRl Sl i (-6
WRI:()@(WHWGEQS}MS};Oxymethy1~butyl)-5—(4_t1‘1ﬂu0r0met yl-phenyl)-

Toiatytiy eg e (BsRe tiA-phimi)yhicotinamide (example 119) with
heptane/ethanol on ChiralpakADOyielded the (-)-enantiomer. MS (ISP)

423.0 (M+H)+,a0:-3.51in MeOH.Ml
(-)-cis-5-(4-Cyano-phenyl)-6-cyclopropylmethoxy-N-(2-hydroxy-cyclohexyl

gfﬁlﬁ?ﬁ: gﬁiﬁﬂmﬁﬂg?—ﬁ?@%@ﬂ?&ﬁ%@ﬁﬁ:@?%[gg(@-&{ﬂuoromethyl—phenyl)-

4-cyano-phenyl)-6-cyclopropylmethoxy-
HIREIRES 2_hydroxy-cyclohexylmethyl)-nicotinamide (example 110) with
heptane/ethanol on ChiralpakAD a yielded the (-)-enantiomer. MS (ISP)
406.3eRrepticn phiipsrangonpa #f-gigyclopropylmethoxy-N-(2-hydroxymethyl-
BafghCyananinenyhinetbysisimony! Aiethioxyn i 2hyanansyr pyclofie xylneifithan ol

Jn isGHiNAide SaPRRIGR 0B ATRMAMES @5P) 423.0 M+H)* ,0?: - 3.5%in
I\S{{-éé—ﬁyano-phenyl)-6-cyc|opropylmethoxy-N-

Example 121

(-)-cis-5-(4-Cyano-phenyl)-6-cyclopropylmethoxy-N-(2-hydroxy-cyclohexylmethyl)-
nicotinamide

Separation of the enantiomers of 5-(4-cyano-phenyl)-6-cyclopropylmethoxy-N-
((1RS,2RS)-2-hydroxy-cyclohexylmethyl)-nicotinamide (example 110) with
heptane/ethanol on Chiralpak AD®pyielded the (-)-enantiomer. MS (ISP} 406.3 (M+H)".

Example 122

{(-+)-cis-5-(4-Cyano-phenyl)-6-cyclopropylmethoxy-N-(2-hydroxy-cyclohexylmethyl)-
nicotinamide

Separation of the enantiomers of 5-(4-cyano-phenyl)-6-cyclopropylmethoxy-N-
((1RS, 2RS)-2-hydroxy-cyclohexylmethyl)-nicotinamide (example 110) with
heptane/ethanol on a ChiralpakAD®column vielded the (+)-enantiomer. M8 (ISP) 406.3
(M+H)".
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((1RS, 2RS)-2-hydroxy-cyclohexylmethyl)-nicotinamide (example 110)
with heptane/ethanol on a ChiralpakAD(r)column yielded the

rgﬂ%"mer. MS (ISP) 406.3 30 (M+H)+. WO 2006/106054 T/EP2006/061060
PCTIEP2006/061060 -83 Example 123 €3 -
-5-(4-Cyano-phenyl)-6-cyclopropylmethoxy-N-((2-hydroxymethyl-butyl)-
nicotinamide Separation of the en
5-(4-cyano-phenyl)-6-cyclopropylmethoxy-N-(2- 5
Gy cirddy Fietnyisthetyy) rieatiermice texdmpleVt (G) nithheptethgldtharipl on
LhvaiRakAbD(ryielded the (-)-enantiomer. MS (ISP) 380.2 (M+H)+.
Example 12A

(-5 4RO D BUSIO RPN MR -2

nicotinamide 10 Separation of the enantiom f

@@%l}gﬁg@ﬁ 69%[‘8&% r(ﬁéﬁ%&?i\ll@ with heptane/ethanol on
OhavopykrdtkByibids)tnideliramitertex ki Id SP)S) 3t Megdine/ethanol on
ChiralpakAD(r)yielded the (+)-enantiomer. MS (ISP) 380.2 (M+H)+.

Example 125 (+)-5- (4-Cyan Example 124
0-phenyl)-N-(2-cyclopropyl-2-hydroxy-propyl)-6-cyclopropylmethoxy- 15
@#@%Uwﬁgﬁ&%éﬁ jelrs pyassypiesized inanalguigiExapple

75, using.5-bromo-6- chloro-3-pyridinecarboxylic acid,

gk thyl-cyclopropan, 4-cyanophenylboronic acid and
(+)-1-amino-2-cyclopropyl-propan-2-ol as starting materials to yield
(+)_5_§Egparatlon of the enantiomers of 5-(4-cyano-phenyl)-6-cyclopropylmethoxy-N-(2-
leydmosphehylyih«(Zraviclaprapide tydnpty ®pyl)ereyclaprapyivbnoxy
ani S HSP35RAEE IR 64 Maphl, Example 126
6-Cyclopropylmethoxy-5-(4-tfluoro-phen yl)-N-(2-hydroxy-2-methyl-propyl)-
nicotin amide The title compound was synthesized in analogy to Example

75, using 5-bromo-6- 25 chIoro-E%-Vﬁgl(d ch > xylic acid,
hydroxymethyl-cyclopropan, 4-fluorophenylboronic acid and

YGRS ?BVE’p‘ A 2-BrRrCHIoe B arTRY R R RpylRgth oxy-
Bcelisloprdpylmethoxy-5- (4-fluoro-phenyl) -N-(2-hydroxy-2-methyl-propyl)
-nicotin amide. MS (ISP) 359.1 (M+H)+. WO 2006/106054
PCT/ER2006M06386hd was synthesized in analogy to Example 75, using 5-bromo-6-

chloro-3-pyridinecarboxylic acid, hydroxymethyl-cyclopropan, 4-cyanophenylboronic
acid and (+)-1-amino-2-cyclopropyl-propan-2-ol as starting materials to yield (+)-3-(4-
cyano-phenyl)-N-(2-cyclopropyl-2-hydroxy-propyl)-6-cyclopropylmethoxy-
nicotinamide. MS (ISP) 392.2 (M+H)™, )" : +1.7° in MeOH.

Example 126

6-Cyclopropylmethoxy-5-(4-fluoro-phenyl)-N-(2-hydroxy-2-methyl-propyl)-
nicotinamide

The title compound was synthesized in analogy to Example 75, using 5-bromo-6-
chloro-3-pyridinecarboxylic acid, hydroxymethyl-cyclopropan, 4-fluorophenylboronic
acid and 1-amino-2-methyl-propan-2-ol hydrochloride as starting materials to yield 6-
cyclopropylmethoxy-5-(4-fluoro-phenyl)-N-(2-hydroxy-2-methyl-propyl)-nicotinamide.
MS (ISP) 359.1 (M+H)".
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-84 Example 127 (-)-6-Cyclopropylmethoxy-N-
(2-hydroxymethyl-butyl)-5-(4-triflu oromethoxy-phenyl)- nicotinamide

WOSEAISA of the enantiomers of PCT/EP2006/061060

6-cyclopropylmethoxy-N-(2-hydroxymetlgyl 5
butyl)-5-(4-trifluoromethoxy-phenyl)-nicotinamide (example 118) with
heptane/ethanol on a ChiralpakABfaaelgnb?yielded the (-)-enantiomer.
MS (ISP) 439.0(M+H)+. Example 128

(6-GyClhapsppypytatttoxsbN4cBugtraphanyhyNeiydroscicapentyinstpeny)-
Nicigplipamide 10 The title compound was synthesized in analogy to
Example 75, using 5-bromo-6- chloro-3-pyridinecarboxylic acid,

hydr meth I-qyclopr an 4-fluar Iboronic, acid
1- amgen%?()meﬂ)w}4 (%y% ogergi AR %&;ocgﬁorlg %@ﬁ%’&ég% g {r@xymethyl-
@gﬂ@@(ﬁﬁt@ﬁggmm@m phenyl) nicotinamide (example 118) w:lh heptane/ethanoi

ofrayChopippyEtio Xy (delliter oxphonyhai Giry dOXYISP) 439.0(M+H)*.
cyclopentylmethyl)-nicotinamide. MS (ISP) 385.3 (M+H)+. 15 Example

129 5-(4-Chloro-phenyl) -N- Example 128
((1R,2R)-2-hydroxy-cyclohexyl)-6- pyrléln 3-ylmethoxy)- nicotinamide The

pepioslinated e g

IEAOLRBRYYShenyl)-boronic acid 20 and ((1R,2R)-2-amino- I cyclohexanol

as starting materials to yield 5-(4-chloro-phenyl)
N-((TFReRjxmpmoxydoyaiohiethdiia:dpyriainay n Ehoxyls Aitotirgdide omo-6-
MSHISRYyB8 ckdMokilic dé?@ﬁlmﬂﬁ)% Fethyl- cyclopr an, 4—ﬂu0r0pheny1b010n1c
a% % Fégomnﬁ’hﬁﬂé{&'ﬁ' %11 E) t)anotM do 5 h?g X@ Eﬁfé@gg%y Qartmg
oxy nicotinami te comp was s In ana WAt

éorfselés@n@véqwﬂ%etéﬁrafééé#p%aiﬁd@afmwﬂc(édwdl oxy—
C&Mtdmyﬁmﬁylanﬂto(tﬁrﬂm@de M gRstesicMsiE)and

((1R,2R)-2-amino- 1-cyclohexanol as starting materials to yield

5-(4-fluoro-phenyl)- Example 129
N-((IR,2R)-2-hydroxy-cyclohexyl)-6-(pyridin-3-ylmethoxy)-nicotinamide,

sggagﬁﬁ)o?’gh%%%ﬂlﬁ\!ktYRJQRWP%QQ%%Q%A?&H/E CARRRI8 1RG0 33)-
nicotin amide

The title compound was synthesized in analogy to Example 75, using 5-bromo-6-
chloro-3-pyridinecarboxylic acid, 3-pyridinemethanol, (4-chloro-phenyl)-boronic acid
and ((1R,2R)-2-amino-1-cyclohexanol as starting materials to yield 5-(4-chloro-phenyl)-
N-({1R2R)-2-hydroxy-cyclohexyl)-6-(pyridin-3-ylmethoxy)-nicotinamide, MS (ISP)
438.1 (M+HD)*.

Example 130

5-(4-Fluoro-phenyl)-N-(( 1R,2R) -2-hydroxy-cyclohexyl)-6-(pyridin-3-ylmethoxy)-

nicotinamide

The title compound was synthesized in analogy to Example 75, using 5-bromo-6-
chloro-3-pyridinecarboxylic acid, 3-pyridinemethanol, (4-fluoro-phenyl)-boronic acid
and ((1R,2R)-2-amino-1-cyclohexanol as starting materials to yield 5-(4-fluoro-phenyl)-
N-((1R.2R)-2-hydroxy-cyclohexyl)-6-(pyridin-3-ylmethoxy)-nicotinamide, MS (ISP)
422.0 (M+H)".



5-(4-Chloro-phenyl)-N-((R)-2-cyclopropyl-2-hydroxy-propyl)-6-(pyridin-3-
ylmethoxy)-nicotinamide The title compound was synthesized in analogy

WQaeakspid 75, using 5-bromo-6- 5 chloro-3-pyridineearboxyIRCAG#2006/061060
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3-pyridinemethanol, (4-chloro-phenyl)-b@®nic acid and
(R)-a-(aminomethyl)-cc-methyl-cyclopropanemethanol as starting

materials to yield 5-(4-chloro-pherdianiple 131
((R)-2-cyclopropyl-2-hydroxy-propyl)-6- (pyridin-3-ylmethoxy)-
hicblimdonidehdSI(I SR ABE-LiMdtppyERdmpte haprdPyl) -6-(pyridin-3-
}Méﬁl)();% YelonreRyiag-hydroxy-propyl)-5-(4-fluoro-phenyl)-6-(pyridin-3-yl
methoxy)- nicotinamide The title compound was synthesized in analogy to
Example.75, using 5-bromo-6- chloro-3-pyridinecarpoxyli id, . )
e B a0 8 Do hsing 5-bromo-c-
RyrR-GrmvHeeeRUahsasidh-Syibg repandrmethddor e rstariiony hhmnals acid
dodyi@d dFaminomethyl)-a-methyl-cyclopropanemethanol as starting materials to yield
NeAR)18: 6V QRPN £ RY AL QRMR->(4fluorospheny-6-(pyridin-3ry] .
S g B R oo
BQHEHIHS-ASARTF IR M)
-2-cyclopropyl-2-hydroxy-propyl)-6-(3-methyl-pyridin -2- ylmethoxy)-n

icotinamide 20 The title compoundigisEgrthesized in analogy to
Example 75, using 5-bromo-6- chloro-3-pyridinecarboxylic acid,

[BtoretRYI-ptripoiBdyD-mydthanol dgybhetd-pheryiphboynte (petddand- yimeth oxy)-
dR:@s@mipomethyl)-a-methyl-cyclopropanemethanol as starting
materials to yield

5-(4-¢hloro-phenyl)-N-((R)-2-cyclopropyl-2-hydroxy=propyl)-6:(3- .
et T DML ST T S o iromo-©
Ghleeste yradinecarboxylic acid, 3-pyridinemethanol, (4-fluoro-phenyl)-boronic acid
dlfli@)—%@ﬁ&ﬂpﬁﬁﬁ&iyﬁ@dﬂ@mpw@ypr&(&ﬂmha}ﬁb@ yk):ﬁt(ﬁgm%ﬁa[xﬁo yield

ey, -hl ] > Htig 0 $,S SIZE |0, .
e %S&E(‘?P@%i‘e%ﬁ%“%{? e e MBeghoy)
?§9ﬁﬁ%dﬁyﬁ2 R)I)‘?%%eaﬁﬁ%ﬁ)m-ﬂuoro-phenyl)- 30 boronic acid and
(R)-a-(aminomethyl)-a-methyl-cyclopropanemethanol as starting WO
2006/106054 PCT/EP2006/061.06&a8Blenktrials to yield
N-((R)-2-cyclopropyl-2-hydroxy-propyl)-5-(4-fluoro-phenyl)-6-(3-
Tiéthyilpyoigime2yiimetiBx-nicopnaepyl e hMBAISP) A4B86) H(IA+kkshyl-pyridin-2-
VEXEMPIS 18R otinamide

The title compound was synthesized in analogy to Example 75, using 5-bromo-6-
chloro-3-pyridinecarboxylic acid, (3-methyl-pyridin-2-yl)-methanol, (4-chloro-phenyl)
boronic acid and (R)-a-(aminomethyl)-o-methyl-cyclopropanemethanol as starting
materials 10 yield 5-(4-chloro-phenyl)-N-((R)-2-cyclopropyl-2-hydroxy-propyl-6-(3-
methyl-pyridin-2-yimethoxy)-nicotinamide, MS (ISP) 452.2 {M+H)".

it

Example 134

N-((R)-2-Cyclopropyl-2-hydroxy-propyl)-5-(4-fluoro-phenyl)-6-(3-methyl-pyridin-2-
yimethoxy)-nicotinamide

‘The title compound was synthesized in analogy to Example 73, using 5-bromo-6-
chloro-3-pyridinecarboxylic acid, (3-methyl-pyridin-2-yh)-methanol, (4-fluoro-phenyl)-
boronic acid and (R)-0-(aminomethyl)-a-methyl-cyclopropanemethanol as starting
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5-(4-Chloro-phenyl)-N-((1R,2R)-2-hydroxy-cyclohexyl)-6-[methyl-(4-methyl
-thiazol-2- 5 ylmethyl)-amino]-nicotinamide The title compound was

WEIHHAUIE in analogy to Example 74, using 5-bromo-6- chldf&6HIEG AL 61060

acid methyl ester, methyl-(4-methyl-thiaz&#-2-yhnethyl)-amine (CAS
[644950-37-8]), (4-chloro-phenyl)-boronic acid and

Feary-» gieliholdyBbResshardmdrodindivde-asostntifdg Mdeeradstenyletd-(3-
Sr{drahigratiphe i (3. 2R M2 Aydae)xyi$Q myolabexyi e Hhethyl- (4-
methyl-thiazol- 2-ylmethyl) -amino] -nicotinamide. MS (ISP) 471.2

(M+H)+. Example 136
(RS)-N-(2-Cyc|obutyl-2-hydroxy-pr%opropylmethoxy-5-(4-f|uoro-

henyl)- nicotinamide sAmine-2-cycl l-propan-2-of -, .
D A B mstyt-thiavo2
yraeByiritenglgdisaiideflask. The mixture was cooled in an ice bath.
Trimethylsilyl cyanide (5.28 g) was added dropwise. After stirring for 10
mini thecisddbaimpamkbwiowyd thagdztteimirtlegwadistingd Z.roong 5-bromo-6-
éﬁ[@ﬂ?fﬁ&éiﬁlf@h%@ ﬁiaahm@t&r,q(@l@tﬁwqm%waﬂqﬁ%ezi}M@@iﬂyl SH8E (CAS

to LIA1H4 (4 M solution in di er, 35.25 ml) at

O A S b B A At i R
hatlipchdpradfrbrriine MRER igs dfriield Tddnshéorpdriaard - N e BR52niydroxy-
dyal laekdedos | eveih yINaOIH @ittt md b Yoy siaderamao Phi@nth waies, MS (ISP)
4369 (;h\ﬂwere added slowly. The mixture was filtered and the filtrate
was dried over KOH, filtered and concentrated in vacuo. The residue was
25 dissolved in diethyl ether. HCI (2 M in_diethyl ether, 23.5 ml) was
added. The solid was filtered off, véé%ﬁ&%ﬁ% ether and dried to give
1-amino-2-cyclobutyl-propan-2-ol hydrochloride (6.92 g) as a colorless
ggﬁd{’vbgﬁCyclobuty -2-hydroxy-propyl)-6-cyclopropylmethoxy-5-(4-fluoro-phenyl)-
{R&uNA24EY clobutyl-2-hydroxy-propyl)-6-cyclopropylmethoxy-5-(4-fluoro-
phenyl)-nicotin amide 30 The title compound was synthesized in analogy
19 Examplex/Scusing bitgmobothighodreyiiginecarboxylic acid,
hydroxymethyl-cyclopropan, 4- flu orophenylboronic acid and

-aming 2 EYEIoBbPIaPAT 20l IIETaTDIONidR AR5 AEPY MAIFHR %reon in

R AR G S RSTIEEY Jogoan

ghisdydyopivstinafisics e (P399 obgMed-DathByasmplen 187 and the mixture was
stirred at room temperature for 30 min. The crude product was dissolved in diethyl ether
{7 ml) and added to LiAlH, (4 M solution in diethyl ether, 35.25 ml) at such a rate that a
slight reflux was maintained. The mixture was heated to reflux for a further 1 h. After
cooling to room temperature, water {5.35 ml) was added slowly. NaOH solution (15% in
water, 5.35 ml) and water (16.05 mi) were added slowly, The mixture was filtered and the
filtrate was dried over KOH, filtered and concentrated in vacuo. The residue was
dissolved in diethyl ether. HC1 (2 M in diethyl ether, 23.5 ml) was added. The solid was
filtered off, washed with ether and dried to give 1-amino-2-cyclobutyl-propan-2-ol
hydrochloride (6.92 g) as a colorless solid.

b) (RS)-N-(2-Cyclobutyl-2-hydroxy-propyl)-6-cyclopropylmethoxy-5-(4-fluoro-
phenyl)-nicotinamide

The title compound was synthesized in analogy to Example 75, using 5-bromo-6-
chloro-3-pyridinecarboxylic acid, hydroxymethyl-cyclopropan, 4-fluorophenylboronic
acid and 1-amino-2-cyclobutyl-propan-2-ol hydrochloride as starting materials to yield



5- (4-Chloro-phenyl) -N- ((1R,2R) -2-hydro xy-cyclohexyl) - 6-
(5-methyl-isoxazol- 3- 5 ylmethoxy)-nicotinamide The title compound was

WG9 in analogy to Example 75, using 5-bromo-6-  PCT/EP2006/061060

10

15

20

25

30

ehloro-3-pyridinecarboxylic acid, 5-methgf3-isoxazolem.ethanol,
(4-chloro-phenyl)- boronic acid and ((1R,2R)-2-amino-I-cyclohexanol as

(&It ef Pnetelribis 1b Arileid B(%-pehiplo-plesciph)Npi(tR;2R X y- 5-(4-fluoro-phenyl)-

NN CYERNSKY 9649 aneathyl-isoxazol-3-ylmethoxy)- 10
nicotinamide, MS (ISP) 442.1 (M+H)+. Example 138

5-(4-Fluoro-phenyl)-N-((1R,2R)-2- %ﬁ}é%glohexyl) -6-(5-methyl-isoxazo

-3- ylmethoxy) -nicotinamide The title compound was synthesized in

to Exam romo-6- 15 chlor, r|d| arbox
S R R T s R e ek >

X@R‘}ERVE%%W%Q@IOhexanOI as starting materials to y|eId 5-(4-
fluoro-phenyl)-N- ((1R,2R)-2-hydroxy-cyclohexyl)-6-
(5-métnyLilsonamplkandmethoxy) eshiediinamidey MSUSR) 426, L@ikeH) bromo-6-
@‘% i scd, >ttt AT S R

Rk R R SRt e A et TR
anelogihtn BxamiieR 2R udihgBtovoldhastilord-Gpyadinesanaosdy beyiwichoxy)-
Aonethilidelsaxazsismethanol: (4ychloro-phenyl)- horonic acid and

(R)-a-(aminomethyl)-a-methyl-cyclopropanemethanol as starting 25

materials to yield E le 138
5-(4-chloro-phenyl)-N-((R)-2- cycloprxoag;/ﬁ-ze-ﬁydroxy propyl)-6-(5-

thyl-iso zoI- -y, t@g c} ice namlde P 442, 1 +H
‘g@%{pe é{ng E%pl‘t;}‘o lf)ﬁ/ygﬂfoxy P % (%met -isoxdzol-3-
Yamgthsrerh ﬁéi%l@n(éemethw isoxazol-3- ylmethoxy)- nlcotlnamlde 30 The
title compound was synthesized in analogy to Example 75, using
5-brokhe-6ebdonrpBupy ridin egatissieglicmeidiiogy to Example 75, using 5-bromo-6-

Givethyl 1@%@%@ ﬁW'ﬁ(ﬁ&%%%HMIXMQtEQQ@Y@%&Q ~phenyl)-
PCT/EPZ 06/ oron acl

AT ?%9 R cobIpAHBIEHh S4B B8 i 0 ield 5

f}ﬁg{@rﬁgq@yﬂ[&(ﬂe 2R)- 2 hydroxyncyclohexyl} 6-(5-methyl-isoxazol-3-ylmethoxy)-

ibGER)2rieyC s gy 24w drony-4a50pyl)-5-(4-fluoro-phenyl)-6-(5-
methyl-isoxazol-3-ylmethoxy)-nicotinamide, MS (ISP) 426.1 (M+H)+.

Example 141 Example 139

5-(4-Chloro-phenyl)-N-({R)-2-cyclopropyl-2-hydroxy-propyl)-6-(5-methyl-isoxazol-3-

ylmethoxy)-nicotinamide

The title compound was synthesized in analogy to Example 75, using 5-bromo-6-
chloro-3-pyridinecarboxylic acid, 5-methyl-3-isoxazolemethanol, (4-chloro-phenyl)-
boronic acid and (R)-o-(aminomethyl)-o-methyl-cyclopropanemethanol as starting
materials to yield 5-(4-chloro-phenyl)-N-((R)-2-cyclopropyl-2-hydroxy-propyl)-6-(5-
methyl-isoxazol-3-ylmethoxy)-nicotinamide, MS (ISP) 442.1 (M+H)".

Example 140

N-((R)-2-Cyclopropyl-2-hydroxy-propyl)-5-(4-fluoro-pheny!)-6-(5-methyl-isoxazol-3-

ylmethoxy)-nicotinamide

The title compound was synthesized in analogy to Example 75, using 5-bromo-6-
chloro-3-pyridinecarboxylic acid, 5-methyl-3-isoxazolemethanol, (4-fluoro-phenyl)-
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N-((R)-2-Cyclopropyl-2-hydroxy-propyl)-5-(4-fluoro-phenyl)-6-(pyridin-2-yl

WOREfed95hicotinamide The title compound was synthesized REAFERSp/Ms1060

Example 75, using 5-bromo-6- chloro-3-mgidineearboxylic acid,
2-pyridinemethanol, (4-fluoro-phenyl)-boronic acid and

mbeaiéamihn@mi emyl-@mietkdydioprapangniethaniobasd<tartiagol as starting
MAEHAS SR A0R) 2 cyel 1-2-hydro 1)-5-(4-f1 h .
i O S S By Rep 0

%(‘ﬁﬂ(i -2-CYy cIo ropy rox; hen

i %ﬁ?xﬁ{&bﬁnﬁmf’d@oi&ﬁs‘(@ﬂ “4’%‘%?7( 2 %?a"rﬁ i (RS)
-6-Cyclopropylmethoxy-5-(4-fluoro-phenyl)-N- (3,3,3-triflu oro-2-hydroxy-2-
methyl-propyl)-n icotin amide 15 T@@Iﬂ@léddibound was synthesized in

analogy to Example 75, using 5-bromo-6- chloro-3-pyridinecarboxylic acid,
Nytidxyrisitigboyeyodrdyenes Wpflyodophehitboronibeagid @aphridin-2-yimethoxy)-
Sryningaiad, 1-trifluoro-2-methyl-propan-2-ol (CAS [354-68-7]) as starting
materials to yield

(RS) P I N 3,3-1rifl r02

ydro?(fl %r%ec{ yi épd%g%(%&mamlég %%@% éaf%{ RJI lﬁ) S 5-bromo-6-
ehlarpptepyridinecarboxylic acid, 2- pyrldmemethanol (4—ﬂu0r0 phenyl) -boronic acid
{RS)BH-CyClopropytrhethaxy (3R itrifteprareyicinl/ a2 ety progyd)s to yield
]\5 ﬁlt 8%?@&?{9@%&9 Bi% %@T{Q%J&% tﬁiﬁﬁﬁ?@%ﬂgﬂdﬂ?é -ylmethoxy)-

eszed [ xam using 5-bromo-6-
8%%‘%@%%{8 P4 Hydroxymethyl-cyclopropan,

4 -trifluoromethyl 25 phenylboronic acid and
3-amino-1,1,1-trifluoro-2-methyl-préBaRBa?lCAS [354-68-7]) as starting
materials to yield (RS)-6-cyclopropylmethoxy-N-(3,3,3-trifluoro-2-hydroxy-

RRISHTVPropyhyB@itrtfudréhthylopblemp) ieoRdbrid8u MS USRIe68.D

AN ERH W) 206 (B¢ PCT/EP2006/061060 _89 Example 144
(RS)-6- Cy opropylmethoxy-N-(3,3,3-trifluoro-2-hydroxy-2-methyl-propyl)-

5 (4’1‘1‘1@%3{ %H%ﬁﬁ?%%%@@ﬂ)fﬂ %%H?H‘éﬂ%l%&ﬁt&@ %%18%”93}’1@% bromo-6-

synthe3| to Exam e 75, usin

SHERSH e} ﬂ?@&‘ﬁ}%ﬁ%}fﬁ&%&y %’f«w ¥ W@H‘%ﬁffﬁhﬂum ophenylboronic
Mlﬁuéri}mathox}ylpher@dbwelﬂma@lw@mdpan 2-01 (CAS[354-68-7]) as starting

1%3%‘919@1% aaéaatr ﬁ&%@r@ b ”ﬁé 91{4%\% ﬂeﬁ%ry]&/ a8 SRRl oro-2-
g,

éya{'gerlal g‘gilﬁd%(f ﬁf 56%0 iqro-2- hydroxy-

e. MS (ISP)
479.0 (M+H)+
Example 143

{RS)-6-Cyclopropylmethoxy-N-(3,3,3- trifluoro-2-hydroxy-2-methyl-propyl)-5-(4-
trifluoromethyl-phenyl)-nicotinamide

The title compound was synthesized in analogy to Example 75, using 5-bromo-6-
chloro-3-pyridinecarboxylic acid, hydroxymethyl-cyclopropan, 4-trifluoromethyl-
phenylboronic acid and 3-amino-1,1,1-trifluoro-2-methyl-propan-2-ol (CAS [354-68-7])
as starting materials to yield (RS)-6-cyclopropylmethoxy-N-(3,3,3-trifluoro-2-hydroxy-
2-methyl-propyl)-5-(4-trifiuoromethyl-phenyl)-nicotinamide. MS (ISP) 463.0 (M+-H)",
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10 Example 145
5-(4-Chloro-phenyl)-N-((1R,2R)-2-hydroxy-eyclohexyl)-6-(3-methyl-pyridin

WO200{rid 84P%iy)-nicotinamide The title compound was synthesiRE@/EPF2006/061066

analogy to Example 75, using 5-bromo-6gghloro-3-pyridinecarboxylic acid,
(3-methyl-pyridin-2-yl)-methanol, (4-chloro-phenyl)- 15 boronic acid and
((1R,2R)-2-amino-I-cyclohexanol agistarpiegi Adaterials to yield 5-(4
chloro-phenyl)-N- ((IR,2R)-2-hydroxy-eyclohexyl)

(R4 3-eneto) Ryt difethdRyethoxys) 3- ERLRAMINg AMRy(ISREAS 2 Jr (M H4-

EW%%}%%S "é”r&lbe’&?’? fhc %tll-'%a%]hydroxy -eyclohexyl)-6-(3- methyl pyridin-

2- 20 ylmethoxy)-nicoti amlde The titl ound was sy S|zed in
analoéb%“&% HEA R SR AR aBFﬁS% 9 GO fioAdino-6-

@mmpﬁwmﬁﬂm@mm@cﬁmmm@aﬂwmméanfazamethoxy-
ﬁlh&%%bﬁg@i@a&mlaﬁ)a@om;&ﬁml,ﬁs ﬁtarﬁmma&%@ %@iﬁﬁdﬂ(ﬂAs [354-68-71)

T SR TR A e
B- mﬁ@mﬁv&pﬁé@@ﬁr@mrgmﬁmp@@w@ YelseERARBle. S(ISP) 479.0

(py#iBin=-2-ylmethoxy)- nicotinamide The title compound was synthesized
in analogy to Example 75, using 5-bromo-6- 30

chloro-3-pyridinecarboxylic acid, Z-Qy;g}g? gmgfhanol,

(4-chloro-phenyl)-boronic acid and ((IR,2R)-2-amino-I-cyclohexanol as

§tg&t'@g H}ﬁt@{o ?@% 0' ‘i'f?2(1@)'5%‘-'1%858%%@%io‘ﬁ’c:%y%qgﬁ@%-(%ﬁ“l-pyﬂmn 2-

T/EP200
NHetios )‘ECH%%‘?(V%yclohexyl) 6-(pyridin-2-ylmethoxy)-nicotinamide,
MS (ISP) 440.2 (M+H)+. Example 148 5- (4-Chloro-phenyl)

-N-((Rjredielsprowying wpd roryhssysyljo 8n gpgidin xagple 75, using 5-bromo-6-
yﬂmﬁmgwmﬁﬁ'tami@ﬂcmmtm&ﬁmﬁh@pwﬂmijr}lﬁa@mﬁmiraaa@ﬁi(@gyphenyl)-
é%l'%’ﬁa 4 ﬁfﬂ% : Pa%‘%nG %'%ﬁt%%he)P lgineg aﬁ?oé%'&&%?g to yield 5-(4-

yri |neme oro p eny¥ oronic acid and

SRS a?«ﬁie%h@]fseyemﬁwb&%ﬁ%%%@%ﬂrm@%ﬁéﬁ%om
tocyjlﬂidtmxde MS (ISP) 452.1 (M+H)".
5-(4-chloro-phenyl)-N-((R)-2-cyclopropyl-2-hydroxy-propyl)-6-(pyridin-2-yl
methoxy)- 10 nicotinamide, MS (ISE)438el 1dd+H)+.

5-(4-Fluoro-phenyl)-N-((1R,2R)-2-hydroxy-cyclohexyl)-6-(3-methyl-pyridin-2-

ylmethoxy)-nicotinamide

The title compound was synthesized in analogy to Example 75, using 5-bromo-6-
chloro-3-pyridinecarboxylic acid, (3-methyl-pyridin-2-yl)-methanol, (4-fluoro-phenyl)-
boronic acid and ((1R,2R)-2-amino-1-cyclohexanol as starting materials to yield 5-(4-
fluoro-phenyl)-N-((1R,2R)-2-hydroxy-cyclohexyl)-6-(3-methyl-pyridin-2-ylmethoxy)-
nicotinamide, MS (ISP) 436.2 (M+H)".

Example 147

5-(4-Chloro-phenyl)-N-((1R,2R)}-2-hydroxy-cyclohexyl)-6- (pyridin-2-ylmethoxy)-
nicotinamide

The title compound was synthesized in analogy to Example 75, using 5-bromo-6-
chloro-3-pyridinecarboxylic acid, 2-pyridinemethanol, (4-chloro-phenyl)-boronic acid
and ((1R,2K)-2-amino- 1-cyclohexanol as starting materials to yield 5-(4-chloro-phenyl)-
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Example 149
5-(4-Fluoro-phenyl)-N-((1R,2R)-2-hydroxy-cyclohexyl)-6-(pyridin-2-ylmeth

WoRHsMe8Ehamide The title compound was synthesized in anBIGH}R&006/661060

Example 75, using 5-bromo-6- 15 chloroggypyridinecarboxylic acid,
2-pyridinemethanol, (4-fluoro-phenyl)-boronic acid and
{(AR] ZRR2-2rhpdookgypidhbxanibitagstatting-yatethatsytenyieldn amide, MS (ISP)

(fflaaragghenyl)-
N-((1R,2R)-2-hydroxy-cyclohexyl)-6-(pyridin-2-ylmethoxy)-nicotinamide,

~MS (ISP) 422.0 (M+H) *. Example 150 : 9@ 14
5-(4-Fluoro-phenyl)-N-((IR,2R)-2-h hexyl)-6-(pyridin-4-ylmetho

SR S e S R
spptidisemuteansm @efluoro-phenyl)-boronic acid and

((1R,2R)-2-amino-I-cyclohexanol as starting materials to yield
5-(4-filior otipheny Rmd was synthesized in analogy to Example 75, using 5-bromo-6-

NfSIR 2Rk %&H?Wﬁyﬁ&%%ﬂﬁﬂm@ﬂy)o%%wgﬁmw acid
422.0 (M+H)+. Exa

W%(&i ACJB g} ¥, fgﬁiﬂ?g{?&w%aﬁmg%a@tmg materials to yield

Bptididotoyirhetybx- Mo ctinaehigeodsl Prbydteyoprppridvpeidin-2- yimethoxy)-

AlpheskRM ivBnategw e Examplg 75, using 5-bromo-6-

chloro-3-pyridinecarboxylic acid, 4-pyridinemethanol,
(4-fluoro-phenyl)-boronic acid WO 2006/106084 PCT/EP2006/061060 -91
and (R)-a-(aminomethyl)-a-methyl-Cyclopropanemethanol as starting

alsto eIdN Y. ro I2h XY-P (

S A R R S ATl Rt rpethony-
mm)a@@mple 152 5
5-(4-Chloro-phenyl)-N-((R)-2-cyclopropyl-2-hydroxy-propyl)-6-(pyridin-4-
yimethbzyiteicotipamdevih evtitleeseedpo undlogstsyithepized.in amafp gyomo- 6-
B1EXAp Iﬁﬁlééﬁﬂﬂe)@ﬂlf 9&9'@- '&%E%éd%(é&%@?@am%ﬂ'ﬁ}ﬁﬁ'ﬁ) -boronic acid
. éﬂanol 4 chIo % boronic aci 4
i) féﬁ?@- : ﬁé(s%%y'f%ya TR ST 8 el e eny)-
26 Yidfy210-2-hydr <)xy—cyclohexy1) 6- (pylldm 2-yimethoxy)-nicotinamide, MS (ISP)

Hsehprerphenyl)-N-((R)-2-cyclopropyl-2-hydroxy-propyl)-6-(pyridin-4-yl
methoxy)- nicotinamide, MS (ISP) 438.1 (M+H)+.

Example 150

5-(4-Fluoro-phenyl)-N-((1R,2R)-2-hrydroxy-cyclohexyl)-6- (pyridin-4-ylmethoxy)-

nicotinamide

The title compound was synthesized in analogy to Example 75, using 5-bromo-6-
chloro-3-pyridinecarboxylic acid, 4-pyridinemethanol, (4-fluoro-phenyl)-boronic acid
and ((1R.2R)-2-amino-1-cyclohexanol as starting materials to yield 5-(4-fluoro-phenyl)-
N-({(1R.2R)-2-hydroxy-cyclohexyl)-6-( pyridin-4-ylmethoxy)-nicotinamide, MS (ISP)
422.0 (M+H)™,

Example 151

N-{(R)-2-Cyclopropyl-2-hydroxy-propyD-5-(4-fluoro-phenyl)-6-(pyridin-4-ylmethoxy)-

nicotinamide

The title compound was synthesized in analogy to Example 75, using 5-bromo-6-
chloro-3-pyridinecarboxylic acid, 4-pyridinemethanol, (4-fluoro-phenyl)-boronic acid



Example 153
5-(4-Cyano-phenyl)-6-cyclopropylmeth.oxy-N-((1R,2R)-2-hydroxy-cyclohe
WOgIsH@ddamide 15 The title compound was synthesized in BR&IBB3I#6/061060
Example 75, using 5-bromo-6-chloro- 3-gyridinecarboxylic acid,

4-pyridinemethanol, (4-cyano-phenyl)-boronic acid and

£6HR RR)-2 aaninenbeyclohexamel-assipringaatatialnlayieleting materials to yield

f?ﬁé%%%—%%%%m@%%g% 7o iR i ety
Riepsinggnds: MIRHSR) 48928606054 PCT/EP2006/061060 -92

Galenical Examples Example A Film coated tablets containing the

following ingredients can be manufatied 132 conventional manner:
Ingredients Per tablet Kernel: Compound of formula () 10.0 mg 200.0 mg

5 MiérCiystabinen gbHid$R) 23 Syehg it P-did ytlactgse byd)ebis66i0imd- 70.0

MetﬁBXﬂﬁ%@o‘ﬁﬁQ&%@ mg 15.0 mg Sodium starch glycolate 12.5 mg
17.0 mg” Magnesium stearate 1.5 mg 4.5 mg (Kernel Weight) 120.0 mg

B O R BT LB AR 0 B oo
Qlsnowy DBdiRPIBP AT IT e P HkIE0B aReL 6 phipr-PheablipeTonic acid
dngredient isrsiaved:ang- oixechyitbychipioprysialiteucel klose tandriaerials to yield
10 ﬂélgﬁ?oh%_%ﬁ&%@?@@’]ﬁﬁl@-&5&'&5%9@%9%\4%93%{8 91(9% a'f(?!tl:mﬁethoxy}
granulate is mixed with Sodium starch glycolate’and magesium stearate

RO e ISR ERP- kéMisld)of 120 or 350 mg respectively. The

kernels are lacquered with an ag. solution /
Example 153

5-(4-Cyano-phenyl)-6-cyclopropylmethoxy-N-((1R,2R)-2-hydroxy-cyclohexyl)-

nicotinamide

15 The title compound was synthesized in analogy to Example 75, using 5-bromo-6-chloro-
3-pyridinecarboxylic acid, 4-pyridinemethanol, (4-cyano-phenyl)-boronic acid and
((1R,2R)-2-amino-1-cyclohexanol as starting materials to yield 5-(4-cyano-phenyl)-6-
cyclopropylmethoxy-N-((1R,2R)-2-hydroxy-cyclohexyl}-nicotinamide, MS (ISP) 392.2
(M+H)".



10

10 suspension of the above mentioned film coat. WO 2006/106054
PCTIEP2006/061060 -93- Example B Capsules containing the following
Wintieediesttst can be manufactured in a conventional manner: RiGF&tHing 061060

Per capsule Compound of formula (I) 258 mg Lactose 150.0 mg Maize
starch 20.0 mg Talc 5.0 mg 5 The components are sieved and mixed
and filled into capsules of size ZHxauwryplEx@niipjlestion solutions can have
the following composition: Compound of formula (I) 3.0 mg Polyethylene
oheeb#0Q 150.0 mg Acetic acid g.s. ad pH 5.0 Water for injection
solutions ad 1.0 ml The active ingredient is dissolved in a mixture of
POIyeifmﬁll%t%ly %1@@%%%&9&5&%1&8%& %’%’%dﬁﬁ'@@ cd 6 fufactured in a

justed to 5.0 by addition of acetic acid. The volume is adjusted to 1.0

IAB?%{?&I ‘B’f‘{ﬁe residual amount of water. The solution is filtered,
fllled into V|als using an appropriate overage and sterilized. -94- Claims 1.
s of the general formula R7 R8 ! R8 o FR:Imi&r4bgt| > Rz

R3 wherein R'is selected from the group consisting of C3-7-cycloalkyl
wiokels unsubstituted or substituted by hydroxy or C1.7-alkoxy,
hydroxy-Cl_7-alkyl, hydroxyhalogen-C1 7-alkyl,

Compound of formula (I) 10.0mg 2000 mg
Microcrystalline cellulose 23.5mg 43.5 mg
Lactose hydrous 60.0 mg 70.0 mg
Povidone K30 125 mg 15.0mg
Sodium starch glycolate 125 mg 170 mg
Magnesium stearate 1.5mg 45mg
(Kernel Weight) 1200mg  350.0mg
Film Coat:

Hydroxypropyl methyl cellulose 35mg 7.0 mg
Polyethylene glycol 6000 08 mg 1.6 mg
Talc 13 mg 26 mg
Iron oxyde (yellow) 0.8 mg 1.6 mg
Titanium dioxide 0.8 mg 1.6 mg

The active ingredient is sieved and mixed with microcrystalline cellulose and the
mixture is granulated with a solution of polyvinylpyrrolidone in water. The granulate is
mixed with sodium starch glycolate and magesium stearate and compressed to yield
kernels of 120 or 350 mg respectively. The kernels are lacquered with an aq. solution /

suspension of the above mentioned film coat.



-CH2-CR9R10-C3.7-cycloalkyl, and -CR"R'2-COOR13; R9 is hydrogen
or C}_7-alkyl; RiD is hydrogen, hydroxy or Cl-7-alkoxy; R" and R12
Winepédéntly from each other are hydrogen or Cl-7-alkyl; RESTEEP2006/061060
Cl-7-alkyl; R2 is hydrogen; X is O or NRd4; R14 is hydrogen or
Cl.7-alkyl; R' is selected from the group consisting of Cl_7-alkyl,
Bguvigdydoalkyl, C3 7-cycloalkyl-C1.7-alkyl, CI-7-alkoxy-C 1.7-alkyl,
halogen-Cl.7-alkyl, carbamoyl-C1 7-alkyl, phenyl-Cl_7-alkyl,
heter@@)@%&ﬁna&kﬁh Qﬁi@m%{%%%gﬂr%lk&iéﬂﬂgfbﬁiﬁg}ﬁebﬁiﬁ@%w r?wf)
s unsubstituted or mono- or -95 - di-substituted by halogen, and pheny
@#&nlgﬁéﬁsu agtlllt(i]rt'ed or mono- or di-substituted by halogen; or R3 and
514 tggether with the nitrogen atom they are attached to form a 5-, 6- or
i ed heterocyclic ring; R' and R$ independently from eacht&idpsule
are hydrogen or halogen; R5 and R7 independently from each other are
: 4 HEoPh ¥PEgY8UY consisting of hydrogen, halogen, halogen-C25.0 mg
7-alkyl, halogen-C1,7-alkoxy and cyano; R6 is selected from the group
dawtisting of hydrogen, halogen, halogen-C1 7-alkyl, halogen-C1.ralkaymg
and cyano; and pharmaceutically acceptable salts thereof. 2. Compounds
oftorengdachaccording to claim 1, wherein X is O. 3. Compounds of  20.0 mg
formula | according to claims 1 or 2, wherein Rl is C3.7-cycloalkyl which
igypsubstituted or substituted by hydroxy or C1.7-alkoxy. 4. Compour}ggmg
of formula | according to any one of claims 1 to 3, wherein R' is C3.7-
cycloalkyl substituted by hydroxy.

5 'The components are sieved and mixed and filled into capsules of size 2.

Example C

Injection solutions can have the following composition:

Compound of formula (I) 3.0 mg
Polyethylene glycol 400 150.0 mg
Acetic acid q.s. ad pt 5.0
Water for injection solutions ad 1.0 mi

The active ingredient is dissolved in a mixture of Polyethylene glycol 400 and water
10 for injection {part). The pH is adjusted to 5.0 by addition of acetic acid. The volume is
adjusted to 1.0 ml by addition of the residual amount of water. The solution is filtered,
filled into vials using an appropriate overage and sterilized.



5. Compounds of formula | according to claims 1 or 2, wherein R' is
-CH2-CR9R10-C3-7-cycloalkyl and wherein R9 is hydrogen or C1.7-alkyl
and R10 is hydrogen, hydroxy or@f?-alkoxy. 6. Compounds of formula |
according to any one of claims 1, 2, 4 or 5, wherein R' is
-CH2-CR9R10-C3.7-cycloalkyl apgaherein R9 is hydrogen and RtO is
hydroxy. 7. Compounds of formula | according to any one of claims 1 to 6,
wherein R3 is selected from the group consisting of C1_7-alkyl,

C3 17-cycipiinyds GBthe gyntoalfortinGla7-alkyl, Cl-7-alkoxy-C1 7-alkyl,
halogen-Cl.7-alkyl, carbamoyl-Cl.7-alkyl, phenyl-C1.7-alkyl,
heterocyclyl-Cl_7-alkyl, hetefdaryl-C1.7-alkyl wherein the heteroaryl group
is unsubstituted or ragno- or ldi-subgttuted by halogen, and phenyl which
is unsubstituted or mono~erdi-gdbstituted byrralogen. -96- 8.
Compounds of formula | a 1bf claims 1 to 7, wherein R3
is selected from C3_. ) k€ Tmatkbxy-&1L7-alkyl and
heteroaryl-Cl_7-alkyl. 9. Co poundp of formula | fa,gcording to any one of
claims 1 to 8, wherein R3 is 83.7-.€} yI-C 1#-alkyl. 10. Compounds
of formula | according to any on&'of claims Ito 8, wherein R3 is C1.7-
alkoxy-C1_7-alkyl. 11. Compoulﬁfs of formula | according to any one of
claims 1 to 8, wherein R4 and R8 independently from each other are
hydrogen or halogen, R5 and R7 independently from each other are

whesatected from the group consisting of hydrogen, halogen,

R' halogen:bel: f-alldl. MRS @lkoxy and cyano, R6 is selected from

the group consisting of hydrogen, halogen, halogen-C1.7-alkyl,
ha|6%-é'ﬁ3’é?il¥yérf2858§i i pariged iy fibsuives Ry hrirenyaeChydibeen.

12 ydrmpoelndsioflfosaraie kasgordingaigyany one of claims 1 to 11,

whegein RG o_galc_) e alogen-C1-7-alkyl and R4, R5, R7 and RS are
hydft%%?%%s. 5 g%r%élb??grmula | according to any one of claims 1 to

11,-ReFeIRPR *halogen, R7 is halogen or halogen-C1.7-alkyl and R5,
R6 ring Baragenyidrogemyil4. Compounds of formula | according to claim
1, wherein X is NR14, and R14 js hydrogen or C1.7-alkyl or R74 together
wit\r%Rﬁﬂéjﬁ%(o\%ﬁ% ?ﬁ%c?ég Téatgﬁﬂ)lfley are attached to form a 5-, 6- or
7-nienindRE ndeprodsuslic frivy e4%h Gumpetinds ghforfisalkeiccording to
claigsls whergi. X is O; RS is selected from the group consisting of

, C3.7-cycloalky which is unsubstituted or substituted by hydroxy or

RY caisAmgressy

X

is O or NR';

R is hydrogen or C, s-alkyl;

is selected from the group consisting of C, r-alkyl,
Csq-cycloalkyl,

Cso~cycloaliyl-C; s-alkyl,

Cyr-alkoxy-C; r-alkyl,

halogen-C, alky],

carbamoyl-Cq.,-alkyl,

phenyl-C; s-alkyl,

heterocyclyl-C,.s-alkyl,

heteroaryl-C, ,-alky! wherein the heteroaryl group is unsubstituted or mono- or -



-CH2-CR9R10-C3.7-cycloalkyl, and -CR11R12-COOR13; -47- R9 is
hydrogen or C1.7-alkyl; R10 is hydragen, hydroxy or C1.7-alkoxy; R" and
R12 independently from each other are hydrogen or C1_7-alkyl; R13is
C1_7-alkyl; R2 is hydrogen; R3 is selected from the group consisting of

C.9ditkybstiBBT kyyicibaikylar@3.2-cycloalkyl-C1.7-alkyl,
C1.2ralkaxys &%S%L@dh&mm%@mhm %&ﬂ}ﬁﬂﬁé&lyﬁg&wono or

di-subsfituted by halogen; R and R8 independently each other are
or Waﬂo% ﬁog?th%ﬂafgféﬁhmﬁaﬁﬁl RiPTHdep effcrdtahet dhiemchothertate
selaﬁwd)&edirhékwcgp@u@rﬁigﬂsstmg of hydrogen, halogen and
lggen- Cl -alk 6.s sele te from the group co S|st|ng of hydrogen,
R gﬁ en an %%egrl? C{fofnaﬁi dar ehh G eu%c%alllg ac’ceptable salts
R’ apbReof. 16indsprvdenthiisons mbmz#@n %.’GGGWQ fowl thengloupalentstingofh

the Ef@l'ﬂé@e(ﬁoﬂﬁtﬁﬂﬂghﬁggen-cl 7—aikyl halogen—C; o-alkoxy and ¢yano;
5- (2 -chloro-5-triflupromethyl c clo ent ony N- ((1R 2R) -2- hydro

R® Xy- Cy Sﬁbﬁ% 0%9(1)0,[%3% Istm Fhy rogen, haloger, halogen-C; ;- alkyl;
6- blh@&&ewszﬂmwlmmmethyl phenyl)-N-((l

and BRIy RIBRAH iggEnamide,
-butoxy-5- (4 -chloro-phenyl)-N-((1R,2R)-2-hydroxy-cyclohexyl)-nicotinami

de,

6-b itaSyrhddhdhiod forphriydddsed2re e tdgiro pylvBemigd oxyepropyl)-n.icotina
mide,

5-(4-chloro-phenyl)-6-cyclopropylmethoxy-N-((1R,2R)-2- hydroxy cyclohex
yl)-ricotrarsrde, of formula I according to claims 1 or 2, wherein R’ is Cs.;-cycloalkyl

whibh (@-etlrerpheny Jobkid-ei e prarshy draxyspropyl)-6-cyclopropylmeth
oXxy- nicotinamide, 6-cycl opropylmethoxy-5 -(2-fluoro-5
-trifluoromethyl-phenyl)-N-((1 R,2R)-2-hydroxy- cyclohexyl)-nicotinami de,
6-bdtgmpaidstid forSutiflrerordisthid sptyamy  pAIGHIR PR B 2wiirkio R -ty/Clo-

cycREXYDsMSRHRARIAS WS, 2006/106054 PCT/EP2006/061060

5. Compounds of formula I according to claims 1 or 2, wherein R' is
-CH,-CR’R'-C; 5-cycloalkyl and wherein R’ is hydrogen or Cy.7-alkyi and R" is hydrogen,
hydroxy or Cy.r-alkoxy,

6. Compounds of formula I according to any one of claims 1, 2, 4 or 5, wherein R’ is
-CH,-CRR'-C; 5-cycloalkyl and wherein R’ is hydrogen and R" is hydroxy.

7. Compounds of formula I according to any one of claims 1 to 6, wherein R® is
selected from the group consisting of C;7-alkyl, Cir-cycioalkyl, Csq-cycloalkyl-Cys-alkyl,
Ci-alkoxy-Cis-alkyl, balogen-C; ;-alkyl, carbamoyl-C, ,-alkyl, phenyl-C; ;-alkyl,
heterocyclyl-C;-alkyl, heteroaryl-C, »-alkyl wherein the heteroaryl group is unsubstituted or
mono- or di-substituted by halogen, and pheny! which is unsubstituted or mono- or di-

substituted by halogen.



-98
5-(2-chloro-5-trifluoromethyl-phenxl)g-g-‘cyclopropylmethoxy-N-((lR,ZR)—2-
hydroxy- cyclohexyl)-nicotinamide,
6-butoxy-5-(2,4-dichloro-phenyl)-N-((1R,2R)-2-hydroxy-cyclohexyl)-nicotin
amideCompounds of formula I according to any one of claims 1 to 7, wherein R® is

selegg%%%qi9g3!9-29a?&ﬁgxlbmzsﬁﬂcﬁ;@:%Mre&:ﬁm%Q&éxlz;ga%@eﬁ@ﬁoﬂ

5-(2,4-dichloro-phenyl)-N-((1R,2R)-2-hydroxy-cyclohexyl)-6-pentyloxy-nico
tinamidempounds of formula I according to any one of claims 1 to 8, wherein R is Cs.0-
. 4\'55’%& )(;C'QEIO yl-2-hydroxy-propyl)-5-(2,4-dichloro-phenyl)-6-(2-methoxy-e
Ythox § nicotinamide, 6-cyclopropylmethoxy- 5-(2,4-dichloro-phenyl) -N-
((1R,2R)-2-hydroxy-cyclohexyl)- nicotinamide, 10 5- (4-chloro-phen
yl_)-I\iﬁ%s)f?&mwfafmlg@mefsxeg%—Qﬁ}(3ﬁ@@ﬁbsaas¥gefﬂe&§y&mmin R* is Cp.p-
nicatinamide,
alkaxyA-ehrifstphenyl)-N-((1R,2R)-2-hydroxy-cyclohexyl)-6-(2-methoxy-ethox
y)- nicotinamide,
5'(4ﬁh!958§4%'£1§&!;y&%}1f&(ﬁ§%%é@ﬂﬁ‘%&%'&%%%‘%%ﬂ%ﬁi@'m%t‘%%[éﬁ}'%@%}r R®
15 nicotinamide, 5-(4-ehloro-phenyl)-N-( -cyclppro%gl-z-hydroxy-propy
md@B@(’ﬁgﬁﬁ}é&ﬁ@Wﬁ%ﬁ ﬁr%}yggmmé{alogen, R’ and R’ independently from each
othéi‘-éée@_élkm_t@dﬂh%ﬂﬂiéz-%do(@ BozRyidghydraryeeyChals hed@metharyipropo
xy)- picotinamide, 6 -
ARSI £ i el A RIS & s s
halegsarfidea! B hobtsré phikgr endssoprapynoicthpl RninB) anfyirzr)
-2-hydroxy-cyclohexyl)- nicotinamide,
ok LR & iy e R S i N !
haldgef{ wahsp@hGdreXyytyaiohie RY])RE 4@ MeEaholxydetiraxy)-5-(4-trifluoromethyl
-phenyl)- nicotinamide,
N-((trans)-2-hydroxy-cyclohexyl)-6-(2-methoxy-ethoxy)-5-(4-trifluorometho
Xy- ﬁﬁe@\‘ifﬁpﬁ}&?ﬁﬁ farutla 1 according to any oné of claims 1 to 11, wherein R is
haldgaydoprbpylmethoxipde(E 4-diftybsed e Ry Bnl KE (drafydrogen.
s)-2-hydroxy-cyclohexyl)- 30 nicotinamide,
6-cyclopropylmethoxy-S;é%-fluoro-phenyl -}N-((trans);2-hydro&y-cyclolngyl)
- nicotikARRENG: ey ENTBEDY AT OIS @R BhexindireRRcyershRxyh
hydrogt-briftyorameth i ph@smyd);-with R* and with the nitrogen atom they are attached to

form a 5-, 6- or 7-membered heterocyclic ring.

15. Compounds of formula I according to claim 1, wherein
X is O
R is selected from the group consisting of
Ci-cycloalkyl which is unsubstituted or substituted by hydroxy or C;s-alkoxy,
-CH,-CR’R"-C; 5-cycloalkyl, and
-CR"'R"-COOR";



nicotinamide, 35 6-cyclopropylmethoxy-N-((tran
s)-2-hydroxy-cyclohexyl)-5-(4-trifluorgmethoxy- phenyl)-nicotinamide,
5-(4-eyano-phenyl)-6-cyclopropylméthoxy-N-((1S,2S)-2-hydroxy-cyelohex
yI)- nicotinamide,
(RSk5-(4-ghigrae oy 0;N-Zsydroxy-butyl)-6-(2-methoxy-ethoxy)-nicotin
amidg; WO 2&06/106 54 PCT/EP2006/061060 - 99

(RSJ5-(4-CP SIS BRI EhiethiBY Bthoxy)-N-(3,3,3-trifluoro-2-hydrox
y-prﬁbw)ﬂm&itidamide;tiy from each other are hydrogen or Cyr-alkyl;
6-bq(nzylox;,g-é;_(rﬂ_féﬁgyoro-phenyl)-N-((lR,2R)-2-hydroxy-cyclohexyl)-nicotin
amide, |
5-(4-chloro-phenyl)-N-(3-hydroxy-2,2-dimethyl-propyl)-6-(2-methoxy-ethox

R’ y)- Setigotinamide,

r* (RS):8d:ehIar0-Rhe BN (R axemetylbuty)-6-(2-methoxy-ethoxy)-
nicotinamide, ) ’
5-(4lchtereigsenyl)-N-((1RS,2RS)-2-hydroxy-cyclohexylmethyl)-6-
(2-metheyloathory)-aigptinamide, 10
>5<y()4crf12|§ I}gogrll glﬂ\ﬁ}(%ﬁ{,2R)-2-methoxy-cyclohexyl)-6-(2-methoxy-etho
5-(4pbhtotovplibryipNYUIBROR B)eRh pd iy teyititiieiyhaiethyl)-6-(2-metho

R 2 ﬂhoxyhﬂ%ﬁéﬁﬂWEom each other are hydrogen or halogen;

5 3%4-phloro,-phenyl)-N-(l-hydroxy-cyclohexylmethyl)-6-§2-methoxy-,ethoxy)

R’ a §ni e otinlgﬁ?%e@,denﬂy from each othér are selécted from the group consisting of
5-(4hghitogerphingt)r bhd HARGR)2-RalEpbxy-cyclohexyl)-6-(1-methyl-

R® CYCIQIGRYIMENEN) NICRUINANIAS of hya .y realkyl;
(-)-5-(4-chloro-pheny -I@(Z-c%‘l%grgp 29 %r%??ﬁ%?o"’é‘%‘-&%? erCéih%lx %’et

and aﬁﬁggfﬁ%gfrﬁﬁ@?%e salts thereof.
(+)-5-(4-chloro-phenyl)-N-(2-cyclopropyl-2-hydroxy-propyl)-6-(2-methoxy-e

thoxy)- nicotinamid . . -
5 i TR TS bR At Ry S e
of: yI)- nicotinamide,

5-(DelflorhIrarRbRMY O (FHEHA0RERIs SR N-((L R R)- Ry BNARRXYRYEIQM.-
nicc(eéyl -.25 nicotinamide, 5-(4-chloro-phenyl)-6-cyclobutylmethoxy-N-

-2-hydroxy-cyclohexyl)-
6-butoxy-5-(2-finoro-S-trifluoromethyl-phenyl}-N-((1R.2R)-2-hydroxy-cyclohexyl)-

nicotinamide,
6-butoxy-5-(4-chioro-phenyl}-N-((1R,2R)-2-hydroxy-cvclohexyl)-nicotinamide,
6-buioxy-5-(4-chioro-phenyl}-N-(2-cyclopropyl-2-hydroxy-propyl}-nicotinamide,
5-(4-chioro-phenyl)-6-cyclopropyimethoxy-V-((1 R,2R)-2-hydroxy-cyclohexyl)-nicotinamide,
5~(4-chloro-phenyl)-N-(2-cyclopropyl-2-hiydroxy-propyl »-6-cyclopropvimethoxy-
nicotinamide,

6-cyclopropyimethoxy-5-2-fluoro-5S-trifluoromethyl-phenyl)-N-({ L R,2R)-2-hydroxy-
cyclohexyl}-nicotinamide,
6-butoxy-5-(2-chloro-5-trifluoromethyl-phenyl)-N-((1R,2R}-2-hydroxy-cyclohexyl)-

nicotinamide,
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nicotinamide, 5-(4-chloro-phenyl)-6-(3,3-dimethyl-butoxy)
-N-((1R,2R)-2-hydroxy-cyclohexyl)- nicotinamide, 30

WOURAPRERA-phenyl)-N-((IRS,2RS)-2-hydroxy-cyclohexylmethyB-BAP2GHetpaL060

I- cyclopropylmethoxy)-nicotinamide, - 9g -
6-benzyloxy-5-(4-chloro-phenyl)-N-((1RS,2RS)-2-hydroxy-cyclohexylmeth
Sy(R-oidotimdntidfgioromethyl-phenyl)-6-cyclopropylmethoxy-N-((1R,2R)-2-hydroxy-
¢(ghﬁg9!pf9&gwéglR 2R)-2-hydroxy-cyclohexyl)-6-(2-methoxy-ethox
%l@?fﬁvz%@ e A R e s enice
sl;lp)lomcghg@yﬁdg—((m 2R})-2-hydroxy-cyclohexyl)-6-propoxy-nicotinamide,
sl-\{:(@'&amr% l@h@fgxyﬂy@dm WL)Z@T@T@@”@EKCFF}@%%XW ﬁefﬁglfbglygfﬁmﬁ{&mde
cot
R R S R B bt
g8 ERskmamide, 5-
ﬂéyﬂuqupﬁﬁmﬂﬁdﬁy(@:&E%bydmwn@i&l@k@)lwlﬁﬁ—2—hydroxy-cyclohexy1)~

n(igéigg%ggxy ethoxy)- nicotinamide, 5
5(-{%4- oro henyl)-N- (1R 2R)-2- h\é(roxy cyclohexisl) -6-[(2- methoxy -ethyl

FO“ ﬁ Ak KAy R o et ARty

H(@Omimnudy;ethyl) methyl- am|no] -5-(4- trifluoromethyi-phenyl) -nicotin

W%L&&%ﬂﬂ?@ﬁﬂ%@ﬁ'hﬁ)‘ fhAroxy-cyclohexyl)-6-(2- methoxy-ethoxy)-
dloxolan- -ylmethoxy)-N-((1R,2R)-2-hydroxy-cyclohexyl)- 10 nicotinamide,

- i6%0lan-4- -ylmethoxy)-N-((1R,2R)-2-hydroxy-cyclohexyl)-5-(4-
SoffcsroRseTRgmIHON (RO AraIdeY-cyclohexyl)-6-(2- metory-cHhoxy)-
n@;@yﬁmm@yhnethoxy 5-(4-fluoro-phenyl)-N-((1R,2R)-2-hydroxy-cyclohex

’% %@Wégiﬂ GRS 2ahadrony-prap 6 demethony:propomy-

mhtmqagbem%«mmmyﬁmw byRAR) 2 ¢Byrrahypypiohexy))
galinagde

Ko Do N 2R S R S e m iy ot e
5-(4-chloro-phenyl)-6-(cyclopropylmethyl-amino)-N-((1R 2R)-2-hydroxy-cyclohexyl)-
nicotinamide,
5-(4-chloro-phenyl)-N-(2-cyclopropyl-2-hydroxy-propyl)-6-(2-methoxy-ethylamino)-
nicotinamide,
N-((trans)-2-hydroxy-cyciohexyl)-6-(2-methoxy-ethoxy)-5-(4-trifluoromethyl-phenyl)-
nicotinamide,
N-((trans)-2-hydroxy-cyclohexyl)-6-(2-methoxy-ethoxy)-5-(4-trifluoromethoxy-
phenyl)-nicotinamide,

6-cyclopropylmethoxy-5-(3 4-difluoro-phenyl)-N-((trans)-2-hydroxy-cyclohexyl)-
nicotinamide,

6-cyclopropylmethoxy-5-(4-fluoro-phenyl)-N-({trans)- 2~hydroxy~cyclohexy1)-
nicotinamide,

6-cyclopropylmethoxy-N-((trans)-2-hydroxy-cyclohexyl)- 5-(4-trifluoromethyl-phenyl)-
nicotinamide,
6-cyclopropylmethoxy-N-({trans)-2-hydroxy-cyclohexyl)-5-(4-trifluoromethoxy-
phenyl)-nicotinamide,
5-(4-cyano-phenyl)-6-cyclopropylmethoxy-N-((15,2S5)-2-hydroxy-cyclohexyl)-
nicotinamide,
(RS)-5-(4-chloro-phenyl)-N-(2-hydroxy-butyl)-6-(2-methoxy-ethoxy)-nicotinamide,
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20 (-)-cis-
5-(4-chloro-phenyl)-6-cyclopropylmethoxy-N-2-hydroxy-cyclohexylmethyl)-

WoRi§eHaMde, 6-(4-carbamoyl-butoxy) PCT/EP2006/661060

-5-(4-chloro-phenyl)-N-((1R,2R)-2-hydroxyg-cyclohexyl)- nicotinamide,
(-)-5-(4-chloro-phenyl)-6-cyclopropylmethoxy-N-(2-hydroxymethyl-butyi)-
8SriGelheimiide; (IRBYH56-(2-chtdroxphahy Ry (23 ByBitoitimoet i hyérotypropyl) -
Rickdmxataexy-eth oxy)- nicotinamide, _
T A R L R R e A
5=(4-ehoieo- P M@ I myy22 By dimveyboy clovrsty§-6 2 oxeitarky-ethoxy)-
ndcytinethiaey)- nicotinamide, _
R SN RGN AR YA XA A 5 =
BIQLRBdSohenyl)-N-(2-cyclopropyl-2-hydroxy-propyl)-6-(2,2,2-trifluoro-et
hadyohBbmigotindmide) 1RS,2RS)-2-hydroxy-cyclohexylmethyl)-6-(2-methoxy-
gﬂ(gig,yg{&ggﬁﬂyﬁé}l-((lR,2R)-2-hydroxy-cyclohexyl)-6-(2,2,2-trif|u0ro-eth
%)iy)- jcotin midg, .

U TSRSy B o BRI Bt A ten
hiseyipasiddtnamide, WO 2006/106054 PCT/EP2006/061060 -101
N RS8R Arb e OXY CYSAORIRND:- R okl B p- SRR BINAKY)) 8= (2-methoxy-

-trifl prl%g{ientg%béphenyl)-nicotin amide,

-&’%T/glopropy- H droxy-propyl)-6-(2,2,2-trifluoro-ethoxy)-5-(4-trifluoro
mettsilospaamicdtinbfydeg-cyclohexylmethyl)-6-(2-methoxy-ethoxy)-
MNe({fil2iRj)=2-hydroxy-cyclohexyl)-6-(2,2,2-trifluoro-ethoxy)-5-(4-trifluorom

RS s sl imetil o
PEIARTABYUSROBY InTdeRnamiFeo] -nicotin amide,

(-)-6is B ajotoppopyiheth e Blipiituotd fhenyly (@ iy ciazysytiokexyhoxy)-
methybalg.nicotinamide, (-)-cis-5-(4-chloro-phenyl)

(%_ﬁg:f]ﬁé{gﬂ?())%gg ﬁéﬁ?ﬁf%l—%%%%ﬁ’égﬁf—@?&%gﬁp%?ﬂ)rf'60-? I—niggnﬁll%?iy@thﬂxy)—
nicotinamide,
5-(4-chloro-phenyl)-6-cyclopentylmethoxy-N-((1R,2R)-2-hydroxy-cyclohexyl)-
nicotinamide,
5-(4-chloro-phenyl)-6-(2-cyclopropyl-ethoxy)-N-((1R,2R)-2-hydroxy-cyclohexyl) -
nicotinamide,
5-(4-chloro-phenyl)-6-cyclobutylmethoxy-N-((1R,2R)-2-hydroxy-cyclohexyl)-
nicotinamide,
5-(4-chloro-phenyl)-6-(3,3-dimethyl-butoxy)-N-((1R,2R)-2-hydroxy-cyclohexyl)-
nicotinamide,
5-(4-chloro-phenyl}-N-({1RS,2RS)-2-hydroxy-cyclohexylmethyl)-6-(1-methyl-
cyclopropylmethoxy)-nicotinamide,
6-benzyloxy-5-(4-chloro-phenyl)-N-((1RS,2RS)-2-hydroxy-cyclohexyimethyl)-
nicotinamide,
5-(4-fluoro-phenyl)-N-((1R,2R)-2-hydroxy-cyclohexyl)-6-(2-methoxy-ethoxy)-
nicotinamide,
N-((1R,2R)-2-hydroxy-cyclohexyl)-6-(2-methoxy-ethoxy)-5-(4-trifluoromethyl-phenyl)-
nicotinamide,
N-((1R,2R)-2-hydroxy-cyclohexyl)-6-(2-methoxy-ethoxy)-5-(4-triflaoromethoxy-
phenyl)-nicotinamide,
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(-)-6-cyclopropylmethoxy-5-(4-fluoro-phenyl)-N-(2-hydroxymethyl-butyl)-
nicotinamide, 15

W 3086168034 fluoro-phenyl)-N-(2-hydroxy-eyelohexylmethyl)-6- @CE{BRO%§/96 1060

thoxy)- nicotinamide, - 100 -
5-(4-chloro-phenyl)-6-(cyclopropylmethyl-methyl-amino)-N-((1R,2R)-2-hyd
FeidycldpectohbryPoréciRPRNE hydroxy-cyclohexyl)-6-(2-isopropoxy-ethoxy)-
Riddishigi@sphenyl)-6-(cyclopropylmethyl-methyl-amino)-N-((1RS,2RS)-2-

% {g ﬁ)[()gr% S R%xgﬁﬁ rﬁﬁs{%é]%i ?xn%%t%?}:%ibhexyl) 6-(2-isopropoxy-ethoxy)-

WESFHEMAS. N- (1R, 2R)-2-hydroxy- cyclohexyl)-nicotinamide,
ﬁ(@xﬁlﬁ@m&ﬁbﬂiwbﬂl ERIARMiYdroxy-cyclohexyl)- -6-[(2-methoxy-ethyl)-methyl-

é&f é@g{&gg%gyl) N-((1RS,2RS)-2-hydroxy- cyclohexylmethyl)-nicotin
am|

B (] B2 RGN SO SRS ¥R B et - At s bz

wlfkoytmethgkyronetitinamicdentdegl-chloro-phenyl)-N-((1R,2R)
SZCAMHIWFQYO 96669(*’) T A J)')?}'f Yﬁ"ﬁtﬁﬁé\% rﬂ%wdc?ciohexyl)-

Cis-5 (4 chloro-phenyl) -N-(2- hydroxy cycloheXyLmethyl)
5 ﬁ’ilﬁq%oxazol 5- 30 ylmethoxy) -nicotinamide, 5-(4-chloro-phen

SN YRy dRmeyiydstisth bayy Vet (R HAhisdxagotBipineshio fy()4-
t@iﬂﬁﬂﬂ?ﬁﬁk‘ 1» hen l) nicotinamide, _
e T R I G R e G
IF\IC?(CS)aEUé%ﬁ-‘CIopropyl 2-hydroxy-propyl)-6-cyclopropylmethoxy-5-(4-trifluoro
Mltoﬁh@hﬁﬁymwtm EROAE.2-hydroxy-cyclohexyl)-6-isobutoxy-nicotinamide,

A R B R B e

@?‘f@ﬁ? 6I06106O -102 (RS) -N-(2-cyclopropyl-2-hydroxy-propyl)
38 LyblopropymeBxiy(R,14; ifludrome tyolohphidgh BictihgRtidexy) -
lﬁc%yﬁ{%gggg]:ethoxy N-((1R,2R)-2-hydroxy-cyclohexyl)-5-(4-trifluorometh

T B TR R

mipolapisistinamide,
6-(4-carbamoyl-butoxy)-5-(4-chloro-phenyl)-N-((1R,2K)~2-hydroxy-cyclohexyl)-
nicotinamide,
(-)-5-(4-chloro-phenyl)-6-cyclopropylmethoxy-N-(2-hydroxymethyi-butyl)-
nicotinamide,
{RS)-5-(4-chloro-phenyl)-N-(2-hydroxymethyl-pentyl)-6-(2-methoxy-ethoxy)-
nicotinamide,
6-cyclopropylmethoxy-V-((1R,2R)-2-hydroxy-cyclohexyl)-5-(4-trifftuoromethyi-
phenyl}-nicotinamide,
5-{4-chloro-phenyl)-N-((1R,2R)-2-hydroxy-cyclohexyl)-6-(oxetan-2-ylmethoxy)-
picotinamide,
5-{4-chloro-phenyl}-N-({1R,2R)-2-hydroxy-cyclohexyl)-6-(2,2,2-trifluoro-ethoxy)~
nicotinamide,

5-(4-chloro-pheny!)-N-(2-cyclopropyl-2-hydroxy-propyl)-6-(2,2. 2-triflnoro-ethoxy)-
nicotinamide,
5-(4-fluoro-phenyl)-N-((1R,2R)-2-hydroxy-cyclohexyl)-6-(2,2,2-trifluoro-ethoxy)-
nicotinamide,
N-(2-cyclopropyl-2-hydroxy-propyl}-5-(4-fluoro-phenyl)-6-(2,2,2-trifluoro-ethoxy)-
nicotinamide,
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5-(4-chioro-phenyl)-N-
(2-cyclopropyl-2-hydroxy-propyl)-6-(pyridin-2-ylmethoxy)- nicotinamide,

WQ-386618685/cl opropyhnethoxy-N-((2-hydroxy-cyclohexylmethy| pEx At iss 1660

omethoxy- 10 phenyl)-nicotinamide, . 197 -
N-((R)-2-cyclopropyl-2-hydroxy-propyl)-6-(2-methoxy-ethoxy)-5-(4-trifluoro
MeR2Bheny)Encstinainiteyl)-6-(2.2,2- trifluoro-ethoxy) -5-(4-trifluoromethyl-
gh@l-}ﬂbj_%gégggﬁﬁaéw((lR,2R)-2-hydroxy-cyclohexyI)-6-(methyl-propyl-ami
- nicotinamide, 15 X _
N o AR s RSBt s RS SHeh) - (4 ieragmeths-
pheryd-nieonmamiidis,
N((RR:ZROVEIRRERDY)- Sy Oy -0yl 2 SnGHeloRy Ry RS OR 2t em oxy-
J)h]@ct%mamlede, 3'- (4-chloro-phenyl) - 3,4,5,6-tetrahydro-2H- [
@Pﬁgpyné’myﬁgl-cmbox lic acid 20
ARBRY 2 Hdky eyl B S YA et DN E) methoxy-ethyl)-
mibidydlapiapyimebydeoxisgropyl)-6-(3-methyl-isoxazol-5-
sy s B s s
3EHBhenyl)-nicotinamide, 25
G iehiotophenyifen (R 2Rh 2dhysyaspiopelofesest)yB-(L (Deibyidisitxy) -
#86liRansimethoxy) -nicotinamide,
-cyclopropylmethoxy-N- ,2RS)-2-hydraoxy-cyclohexyhnethyl)-5-(4-
O SRR BB hensD -0 Ryroriheinst DatyD:
metispeidephenyl)-N-((1R,2R)-2-hydroxy cyclohexyl)-6-

(@“mﬁﬂqw-ahb%r%ﬂﬂﬁkﬂm—@%M@%h@@@ﬂ@ﬁ@iﬂ%h(2~meth0x|y—ethoxy)~
S5 -(aé%ﬁggflzoro-phenyl)-N-(2-hydroxy-cyc|ohexyhmethyl)-6-(2-methy -2H- [
1,2,4] triazol-3-ylmethoxy)-nicotinamide,

i slloemrsBénigysepromybmslyyershakemiatyly-6 (RARR hirdreny-
wakhleRylymeshioxy) idecotinamide, 35

e e SRR I PRS2 oy
C—’I\CII-%-%QWS SSAIRATH: (pyrimidin-2-yImethoxy)- nicotinamide, WO

2 006leDE0SIROTIERZDYOSL0BF- (40 oro-phenyl)-N-((1R,2R)-2-hydroxy-
cyciohexyl)-nicotinamide,
6-(cyclopropyimethyl-methyl-amino)-5-(4-fluoro-phenyl)-N-((1RS,2RS)-2-hydroxy-
cyciohexylmethyl)-nicotinamide,
5-(4-chloro-phenyl)-N-(2-cyclopropyl-2-hydroxy-propyl)-6-( 3-methyl-isoxazol-5-
yimethoxy)-nicotinamide,
5-(4-chloro-phenyl)-N-((1R,2R)-2-hydroxy-cyclohexyl)-6-( 3-methyl-isoxazol-5-
ylmethoxy)-nicotinamide,
¢is-5-{4-chloro-phenyl)-N-(2-hydroxy-cyclohexylmethyl)-6-( 3-methyl-isoxazol-5-
yimethoxy)-nicotinamide,
5-(4-chloro-phenyl)-N-(2-hydroxymethyl-butyl)-6-(3-methyl-isoxazol- 5-ylmethoxy)-
nicotinamide,
N-({R)-2-cyclopropyl-2-hydroxy-propyh)-6-cyclopropylmethoxy-5-(4-trifiuoromethyl-
phenyl)-nicotinamide,
N-((S)-2-cyclopropyl-2-hydroxy-propyl}-6-cyclopropylmethoxy-5-(4-trifluoromethyl-
phenyl)-nicotinamide,
6-cyclopropylmethoxy-N-((1RS,2RS)-2-hydroxy-cyclohexylmethyl)-5-(4-
trifluoromethoxy-phenyl)-nicotinamide,
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-Cis- 6-ryclopropyhnethoxy-N- (2-hydroxy-cyclohexylmethyl) -5-
(4-trifluoromethyl- phenyl)-nicotin amide, 5- (4-cyan o-phenyl)

WG gegaRssépylmeth oxy-N- ((1RS,2RS) -2-hydroxy-cyclohexyatmp)eo6/061660

nicotinamide, 5 - 102 -
5-(4-chloro-phenyl)-N-((1R,2R)-2- hydroxy cyclohexyl)-6-(pyrimidin-2-ylmet

(ESyyi)- (Reotiapaigeyl-2- hydroxy-propyl)-6-cyclopropylmethoxy-5-(4-

Mﬂ&ﬂlﬂ@@ﬁggﬁwg@ﬁg&&% {aydroxy-cyclohexyl)-6-(pyridin-4-ylmetho
icotin

R BB H rohyeegeisralghehy - simRaremsthqee-

mmy))m:mmmlde

SeldcoinReoppRE Oy IAN(2AYRTOXHREE-BUM S BV IR AME N Mknin o) -

nlc%tlnam& , (RS)-5-(4-cyan
o-phenyl)- -cyclopropylmethoxy N-(2-hydroxymethyl-butyl)- nicotinamide,
5t64-chloro-phenyl)-N-(2-cyclopropyl-2-hydroxy-propyl)-6-(pyridin-2-ylmethoxy)-

Betdicioidephenyl)-N- ((R) -2-cyclopropyl-2-hydroxy-propyl)-6-cyclopropy!

<”??iﬂ§“ﬁno A s e t4 pgroms o
%3@& nicotin amide, (RS)-6-cyclopropylmethoxy-N-
NZWY/H%KWWMMwY%WWMG{WQw%WQ}mO@Mﬂﬁﬂﬂkﬁi@meﬁh}’i-
1) mcotmlarﬁmtie methyl-butyl)-5-(4-trifluoromethyl-phe
u iflu
56%; sk W )(é’}écé?% %ﬂaﬁ%{ S9N N 4B SERROY-arhinG)-
Iyﬂhimﬂ)@% -trifluoromethyl-phenyl)- nicotinamide, 25

e m@@ GeSoropyRIeRyrSxgyHIOpyOPY. ety - D Y H OBy RXRIRREHoxy) -

icotinamide,
1‘){:205- % cyano- henyl) -6-cyclopropylmethoxy-N-(2-hydroxy-cyclohexyl
tﬁlﬁ qy@@ym tfe hydroxy-propyl)-6-cyclopropylmethoxy-35-(4-fluoro-phenyl)-
nigebin(dacdano-phenyl)-6- cyclopropylmethoxy N-((2-h ydroxymethyl-butyl)-

% %ﬁ&ﬁngﬂgﬁﬁry +é 4%’ fﬁecf 2?{'-:{ II? 2%§¥9@gﬁ9ﬁy§mc%%x¥hc acid

Cif xymet uty) nlco ami

-§¥f % FITEOSRENGIAEX c?’é}lﬂfropyl 2-hydroxy-propyl)-6-cyclopropylm
Sethahomicptirghide ( (S)-2-cyclopropyl- 2-hydroxy-propyl}-6-(3-methyl-isoxazol-5-
ylmethoxy)-nicotinamide,
(-)-N-(2-cyclopropyl-2-hydroxy-propyl)-6-cyclopropylmethoxy-5-(4-trifluoromethoxy-
phenyl)-nicotinamide,

5-{4-chloro-phenyl)-N-((1R,2R)-2-hydroxy-cyclohexyl)-6-( 1-methyl- TH-imidazol-2-
ylmethoxy)-nicotinamide,
6-cyclopropylmethoxy-N-({(1RS,2RS)~2-hydroxy-cyclohexylmethyl)-5-(4-
trifluoromethyl-phenyl)-nicotinamide,
5-{4-chloro-phenyl)-N-({1R,2R)-2-hydroxy-cyclohexyl)-6-(2-methyl-2H-[ 1,2 4} triazol-
3-ylmethoxy)-nicotinamide,

cis-5-(4-chloro-phenyh)-N-(2-hydroxy-cyclohexylmethyl)- 6—(2-methyl -2H-
[1,2,41triazol-3-ylmethoxy)-nicotinamide,
cis-5-(4-Chloro-phenyl)-N-(2-hydroxy-cyclohexylmethyl)-6-( 1-methyl- 1H-imidazol- 2-
ylmethoxy)-nicotinamide,
cis-5-(4-chioro-phenyl)-N-(2-hydroxy-cyclohexylmethyl)-6-(pyrimidin- 2-yimethoxy)-
nicotinamide,
5-(4-chloro-phenyl)-N-(2-hydroxymethyl-butyl)-6-(pyrimidin-2-ylmethoxy)-
nicotinamide,
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35

35
6-cyclopropylmethoxy-5-(4-fluoro-phenyl)-N-(2-hydroxy-2-methyl-propyl)-

WO EBRIHM e, ) PCT/EP2006/061060
-6-cyclopropylmethoxy-N-(2-hydroxymetigg-butyl)-5-(4-trifluoromethoxy-ph
enyl)- nicotinamide, WO 2006/106054 PCT/EP2006/061060 - 104
©)egeiopsipmoptimerbxaitiohyphepyyciihexylmethyl)-3-(4-triflaoromethyl-

Bygtgwg{ggﬁntylmethyl) nicotinamide,

S SR SRRV NGB SRR RS R SRR Rty

r?;qmﬂamﬂéephenyl) N-((1R,2R)-2-hydroxy-cyclohexyl)-6-(pyridin-3-ylmetho

Y- cHeGNARBER) - N-(( 1R,2R)-2-hydroxy-cyclohexyl)-6-(pyrimidin-2-yimethoxy)-

rﬁc@t [95] ph.enyl)-N-((R)-2-cyclopropyi-2-hydroxy-propyl)-6-(pyridin-3-yl

net xy nicotinamide,

SURgRASBID)I-ECH dfbkg-Brdges sl hémyridén Byienrtagy -

niteﬂmmyi)dd,o nicotinamide, 5-

A-shlprarRRe AN (R)(3-RYaIeRSR B SnBY AR PR B3 el myid) -
in-2- ylimethoxy)-nicotinamide,

(‘% %i?clopropyl 2-hydroxy-propyl)-5-(4-fluoro-phenyl)-6-(3-methyl-pyr

Jelif=chpnoratheny})-MoBtihdnsisiangdyl-butyl)-6-(pyridin-4-ylmethoxy)-

fAdstisgi@phenyl)-N-((1R,2R)-2-hydroxy-cyclohexyl)-6-[methyl-(4-methyl

Q@agl\?%f ﬁllgfc?% étln -@I:%Iggr ?@P‘S?%EB % E:% %6 Methoxy gal lro-
HreWydniieotinamide,

5{@4@@@%9&%«@ R.2i@physlybyheueiayesdp ) (6-oyelbytdpokaan oxy-
a}fﬂ thoxy) nlcotlnamlde

oro phen (1R,2R)-2-hydro 3/ cyclohexyl)-6-(5-methyl-isoxazol
53(. ﬁ}}}g{ﬁ Fichscyclopropyl-2-hydroxy-propyl)-6-(3-methyl-1soxazol-5-

)Bn(l4thhicﬂenphém>alr}nb¢€(,(R) 2- cyclopropyl -2-hydroxy-propyl)-6-(5-methyl-iso
@ M@%B%&H IcgliRamidsd ethyl-butyl)~5-(4-trifluoromethoxy-

c:Io I 2-hydroxy- propy )-5- (4 quoro -phenyl)-6-(5-methyl-is
§w bxy) nicotinamide,

(ﬁS()(f@)czcéwepwpwmw&fd%yhp(ﬁbwmwrrb@tal)pﬁéﬁymﬁucmn@#hzlmhenﬂ)~
Refkdgicotinamide,
(-)-6-cyciopropylmethoxy-N-(2-hydroxymethyl-butyl)-5-(4-trifluoromethyl-phenyl)-
nicotinamide,
(-)-cis-5-(4-Cyano-phenyh)-6-cyclopropylmethoxy-N-(2-hydroxy-cyclohexylmethyl)-
nicotinamide,
(+)-cis-5-(4-cyano-phenyl)-6-cyclopropylmethoxy-N-(2-hydroxy-cyclohexylmethyl)-
nicotinamide,
(-)-5-(4-cyano-phenyl}-6-cyclopropyimethoxy-N-((2-hydroxymethyl-butyl)}-
nicotinamide,

(++)-5-(4-cyano-phenyl)- 6—cyclopr0pylmeth0xy—N—((2 hydroxymethyl-butyl)-
nicotinamide,
(+)-5-(4-cyano-phenyl)-N-(2-cyclopropyl-2-hydroxy-propyl)-6-cyclopropylmethoxy-
nicotinamide,
6-cyclopropylmethoxy-5-(4-fluoro-phenyl)-N-(2-hydroxy-2-methyl-propyl)-
nicotinamide,
(~)-6-~cyclopropylmethoxy-N-(2-hydroxymethyl-butyl)-5-(4-trifluoromethoxy-phenyl)-
nicotinamide,
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25

- 30

35

(RS) -6-cyclopropylmethoxy- 5-
(4-fluoro-phenyl)-N-(3,3,3-trifluoro-2-hydroxy-2- 30

WOReRpIpy 1) -nicotinamide, PCT/EP2006/061060

(RS)-6-cyclopropylmethoxy-N-(3,3,3-trifilgro-2-hydroxy-2-methyl-propyl)-5
-(4- trifluoromethyl-phenyl)-nicotinamide,

RSB uyIbPEOpYINE b AN (B3I iler bRy tiyarpycle pustiyiiptiopi)-5
nféstiffis grometh oxy-phen yl) -n icotin amide, 35

i{(%%%%l{%%éy he %ﬁ%@%@%&%%%Q’g&%%‘é%@ﬁ%%')(g' Hmefylpyridin.
BeRfigwidephenyl)-N-((IR,2R)-2-hydroxy-cyclohexyl)-6-(3-methyl-pyridin-2

S-YPTRIBRPINGDINA(IEE2 RV FAID6KLQ80RA BGTT/ERRRAGI06 14160 th G-
Igz:(jzhﬁmﬁ{@éphenyl)-N-((IR,2R)-2-hydroxy-cyclohexyl)-6-(pyr|d|n-2-yImetho
Xy)- nicotinami

s RO BRE N P RTSR - RERSs oy pi gethony)-
ety jdaicotinamide, 5
15:g@ﬂ_@@ﬂﬁlﬁgg%&“ﬁ&?ﬁéb%fgz‘éﬁ%@ﬂw&ﬁ}@(@ﬂa&yﬁl}%ﬁ?@hoxy)-

Xy)- nicotinamide,

“o%@ﬁﬂﬁ%lrl $henyl)-N-((1R,2R)-2-hydroxy-cyclohexyl)-6-(pyridin-4-ylm

etHoipraipbtingnide (R)-2-cyclopropyl-2-hydroxy-propyD)-6-(3-methyl-pyridin-2-

IréRL 2y EyGiRRRYd; hydroxy-propyl)-5-(4-fluoro-phenyl)-6-(pyridin-4-yh
_Ezll}%z(_)-lpnicoti__idb 5 1-5-(4- henvl hvl-pyridin.d

IR R e B SRR G e TN o R

A el LA

5 (@csanopagy NG CYRIRIOPHIIE UG ot ot RBY RSOy syl gheiazol.2-

memggﬂggﬁ}@@ngcgt%qgepharmaceutically acceptable salts thereof. 17.

Compounds of formula | according to claim 1, selected from the group
(g@%—s&ﬁagcgﬁobutyl-Z—hydroxy-propyi)—6—cyclopropyknethoxym5~(4~ noro-phenyl)-

ibegtistorte.phenyl)-6-cyclopropylmethoxy-N-((1R,2R)-2-hydroxy-cyclohex

0 nicali . _ _
R A S S e e o
éﬁ%%ﬁ?’rganr%%@ 1ae,
NediorRy e o)y LRIBRER e (xrrmioksssth x-S edtifssrsnisthy
JHRREMAN -nicotinamide,
5-(4-chloro-phenyl)-N-({(R)-2-cyclopropyl-2-hydroxy-propyl)-6-(5-methyi-isoxazol-3-
ylmethoxy)-nicotinamide,
N-((R)-2-cyclopropyl-2-hydroxy-propyl)-5-(4-fluoro-phen yl)-6-(5-methyl-isoxazol-3-
ylmethoxy)-nicotinamide,
N-((R)-2Z-cyclopropyl-2-hydroxy-propyl)-5-(4-fluoro-phenyl)-6-{ pyridin-2-ylmethoxy)-
nicotinamide,
{RS)-6-cyclopropylmethoxy-5-(4-fluoro-phenyl}-N-(3,3,3-trifluoro-2-hydroxy-2-
methyl-propyl)-nicotinamide,
(RS)-6-cyclopropylmethoxy-N-(3,3,3-trifluoro-2-hydroxy-2-methyl-propyl)-5-(4-
trifluoromethyl-phenyl)-nicotinamide,
{RS)-6-cyclopropylmethoxy-N-(3,3,3-trifluoro-2-hydroxy-2-methyl-propyl)-5-(4-
trifluoromethoxy-phenyl)-nicotinamide,
5-(4-chloro-phenyl}-N-{{1R,2R)-2-hydroxy-cyclohexyD)-6-(3-methyl-pyridin-2-
ylmethoxy)-nicotinamide,
5-(4-fluoro-phenyl)-N-((1R,2R)-2-hydroxy-cyclohexyl)-6-( 3-methyl-pyridin-2-
ylmethoxy)-nicotinamide |
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30

nicotinamide,
6-cyclopropylmethoxy-5-(4-fluoro-phenyl)-N-((1R,2R)-2-hydroxy-cyclohexy

WO 30065 #88tinamide, PCT/EP2006/061060

N-((R)-2-cyclopropyl-2-hydroxy-propyl)-gegy.clopropylmethoxy-5-(4-fluoro-
phenyl)- nicotinamide, 5-(4-chloro-phen

53"1)“’8*1%(1(31‘53 P FHRNE (0K ZRpIDRepdr)6-@ploh s 26y (pieitipxg)yimethoxy)-

|ge 30 and all pharmaceutlcally acceptable salts thereof. 18.

r cture of com of formula I as defined in any
5A§Bf 32%?@5 HrEEEODTR %Pbii’ﬁ@l’é( St of-Yimethoxy)-

nfgwmaalm 2006/106054 PCT/EP2006/061060 -106- R7 R6 RR5\ I\
SQid fladrd- Ehédyi)lﬁ?‘ R iwhesen REpIRS AR HuGIR f;}vlﬁlé%%k

amgme of& formula H-NR'R2 1l whereln R'and R2 are as defined in
Tam , WI fth the help of an coupling agent 5 under basic conditions, and,

Sif s I&ﬁw@nfﬁd&m@%&tm@é@mwﬁmgﬂarﬁﬂmmwo%ﬁmemm
nizhaimagesitically acceptable salt thereof. 19. Aprocess for the

N‘Wﬁ%‘c} PR S S T S el o
5-(4-chloro-phenyl)-N-((R)-2-cyclopropyl-2-hydroxy-propyl)-6-(pyridin-4-yimethoxy)-
nicotinarmide,

3-(4-cyano-phenyl)-6-cyclopropylmethoxy-N-({ 1LR.2R)-2-hydroxy-cyclohexyl)-
nicotinarmide,

and all pharmaceutically acceptable saits thereof.

17. Compounds of formula I according to claim 1, selected from the group
consisting of:
5-(4-chloro-phenyl)-6-cyclopropylmethoxy-N-((1R,2R)-2-hydroxy-cyclohexyl)-
nicotinarmide,
5-(4-chloro-phenyl)-N-((1R,2R)-2-hydroxy-cyclohexyl)-6-(2-methoxy-ethoxy)-
nicotinamide,

N-((1R,2R)-2-hydroxy-cyclohexyl)-6-(2-methoxy-ethoxy)- 5-(4-trifiuoromethyl-phenyl)-
nicotinamide,
6-cyclopropylmethoxy-5-(4-fluoro-phenyl)-N-((1R,2R)-2-hydroxy-cyclohexyl)-
nicotinamige,
N-((R)-2-cyclopropyl-2-hydroxy-propyl}-6-cyclopropylmethoxy-5-(4-fluoro-phenyl)-
nicotinamide,
5-(4-chloro-phenyl)-N-((1R,2R)-2-hydroxy-cyclohexyl)-6-(pyrimidin-2-yimethoxy)-
nicotinamide,

and all pharmaceutically acceptable salts thereof.

18. A process for the manufacture of compounds of formula I as defined in any of
claims 1 to 17, which process comprises

coupling a compound of formula



wherein X and R3 are as defined herein before, with an aryl metal species

of the formulaR7 R6/R8 R\M R -107- wherein R to R8 are as defined
WO Hs@If8fore and M means boronic acid or a boronic acid eBEFEPRE66/661060

presence of a Pd catalyst under basic-cgggitions, and, if desired,

converting the resulting compound of formula | into a pharmaceutically

acceptable salt thereof. 20.g?harmaceutical compositions comprising a

compound accordlgaﬁto anyiof claims |to 17 and a pharmaceutically

acceptable carrier Qa8 a3 21, Corr@ounds according to any of

claims 1 to 17 for use as eutlc actlve substances. 22. Compounds
FUATS 197 A R

substances for the treatment and/q

according to any of g) peutic agtive
diseases which are
associated with modulatiorfﬁft o CBl.geceptor. 23. The use of
compounds according to any claind1 to 17 for the preparation of
medicaments for the treatmentzgind/or prophylaxis of diseases which are
associated with the modulation of CB Ireceptors. 24. The use according

to cl dreatm £Q yla s of eatin orders,
obe ajt@r tes y%ree Sdgr%gﬁ |r]%ﬁfgnﬂolfpen>§‘ea? &a Bleetggs a%%%engﬁ%/or

dependence of a substances, mclgd&{g alcohol dependency and nicotine
dependency. 11X

wherein R' and R® are as defined in claim 1, with the help of an coupling agent
under basic conditions,

and, if desired, converting the resulting compound of formula I into 2 pharmaceutically
acceptable salt thereof,
19. A process for the manufacture of compounds of formula I as defined in any of

claims 1 to 17, which process comprises

coupling a compound of formula

v

wherein X and R’ are as defined herein before, with an aryl metal species of the
formula




-107 -

wherein R* to R® are as defined herein before and M means boronic acid or a boronic acid

ester, in the presence of a Pd catalyst under basic conditions,

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

acceptable salt thereof.

20. Pharmaceutical compositions comprising a compound according to any of claims

1 to 17 and a pharmaceutically acceptable carrier and/or adjuvant.

21. Compounds according to any of claims 1 to 17 for use as therapeutic active

substances.

22, Compounds according to any of claims 1 to 17 for use as therapeutic active
substances for the treatment and/or prophylaxis of diseases which are associated with

modulation of the CB1 receptor.

23. The use of compounds according to any of claims 1 to 17 for the preparation of
medicaments for the treatment and/or prophylaxis of diseases which are associated with the

modulation of CBlreceptors.

24, The use according to claim 23 for the treatment and/or prophylaxis of eating
disorders, obesity. diabetes type Il or non insulin dependent diabetes, abuse and/or

dependence of a substances, inciuding alcohol dependency and nicotine dependency.



