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WO 20091150388PCT/ FR2009/ 051118 - 3 - The subject of the present
invention is novel compounds which have an affinity for p75NIR receptors
and which do not have the drawbacks of high nmetabolisation and strong hERG

i nhi bition that thgﬁ ria(;{) art conmpounds have. It th?ﬁ/ﬁhﬁ?ﬂgﬁg}a)@ct of

ativant age f §VOtZR0 ment 5 of new nedi canents
the present invention is the conpounds. gorresponding to Fornula (I)
(CH2)-WR5 () O rnin which: 10 -mrepresents 0 or 1; - Arepresents: Rl

15 and B representg wwarr@g@pstoati@ms@raésdcwé@wm theaNbyd regeptoatanc and B
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bom a (O WSt gp neurd 'ﬂ?aﬂ%?ﬁ#?%“ﬁ 7 RRALAA intepdrchy, ?1‘:”?333
group, abtr mwmmeomamyarammaautnca targe@oa gehnige ofor aprapbingyr Beiye -

represents ??@érﬁéf' formula: R3, N I-R3R3 Nee. in which R3 and R4, Iocated
on any one O avai l abl e positi ons dependentlly I epresent ghh%dr ogen

atom a hal ogen &Wgidedhe cENOYSFYEE newodegeaeiedys dRssS:
trifluoroneplrh g tefd mquﬁ%murdaglayaé Jroke myem;omscmacra@eas@@om kyl ,

e AT ch e S (L e

asymet t0 calal.cAnbah F&rtbms, 1995 V1 46yt -6;ndr Bedmane Cirsulationt h297F,d99m A1~
987). Recent studies show an increase in the expression of p75NR and of
neurotrophins, and massive apoptosis, in atherosclerotic lesions.

Several studies also suggest that p75"™" is an inflammation
mediator (RihiM. et al., Ann. Rheum. Dis. 2005: 64(11) 1542-9;

15  Raychaudhuri S.P. et al., Prog. Brain. Res. 2004; 146: 433-7, Tokuoka 3.
et al., Br. J. Pharmacol. 2001, 134: 1580-1586).

p75" R also plays an essential role in tumour biology.

Many compounds are known to interact with the trkA/NGF/p?"SNTR
system or to have an NGF (nerve growth factor) type activity. Thus, patent

20 application WO 00/59893 describes substituted pyrimidine derivatives
which exhibit NGF-type activity and/or which increase the activity of NGF
on PC12 cells.

Patent application WO 03/104225 describes compounds which
exhibit affinity for p75"" receptors. These compounds are highly

25 metabolised and exhibit high percentages of inhibition of the hERG gene
(human Ether a go-go Related Gene).

The hERG géne encodes the K,11.1. protein of a potassium ion
channel. This protein is known through its contribution to the electrical
activity of the heart. When the ability of the channel to conduct the electric

30 current through the cell membrane is inhibited by the action of
medicaments, it can result in a potentially fatal condition known as QT
syndrome. A certain number of medicaments have inhibited this protein,
creating a concomitant risk of sudden death as an adverse side effect. This
has made hERG inhibition a central question both in the regulation of

35 medicaments and in the development thereof (Sanguinetti MC, Tristani-
FirouziM (March 2008). "hERG potassium channels and cardiac
arrhythmia”. Nature 440 (7083)7463-9).




15 enantiomers or of diastereoi soners. These enantionmers and

ch astereoi soners, and al so m xtures thereof, including racennic m xtures,
are part of the invention. The conmpounds of Fornula (1) nmay exist in the
formof bases or addition salts with acids. Such addijt] e part of
the inventi MO 2@P9/1PR3E8 salts nay be prepared wit h?’gt{?@@hiq%éal‘@y
acceptabl e acids, but the salts of othef_acids that are useful, for

exanpl e, for purifying or isolating the conpounds of Formula (1) are also
pa{th OI the '“xeme%bjéﬂgffﬂﬁ‘eﬁm t Ln\féfntibﬁ‘?s n@@@m@ﬁnflpmm_ twinigh havehl _
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mean: a |ingigh omeldsoliehttoh aat usabad AERGainhibioouphatBitheaypriof exanpl es,
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2009/ 150388CMewRROdIBAOENILS - 5 - - the term"a fluoroal kyl group"
is intended to : alkyhs gRup | GRv&MOP! idTOKR: Ofcohipbumadr ogen
at ons has (havem%eneg%%éﬂt(i %)Lt E%lvmp?%s’%mfl u\éri ne at om - the term

"a perf| uor 6are§porging e Fosmpladlided to nean: an alkyl 5 group of which all
t he hydrogen ath; have been substituted with a fluorine atom for exanple
trifluoroal kyl; - the term "an al koxy group” is intended to nmean: an
-0-al kyl radical /Where t Bk W-BBoup is as defined above. Armong
t he c_orrpoundA For (I') which are subjects of the 10 invention,

anot her group of oudils is constituted of the conmpounds of Formula (1)
in which: - mrepresgnts O or 1, - Arepresents: Rl and B represents a
hydrogen atom A represents a hydrogen atom and B represents: Rl WO
2009/ 150388 iGkhidR2009/ 051118 - 6 - - n=1o0r 2; or elsen=1, - RlLis
a hal og at i romet hyl radical; ' - R2 is a.hydrogen
at om aﬁ?ri f%ghé)%ﬁg?rﬁl{ﬂ[f#ﬁgl cal, a COOR group or 5 a CONH2 group; - R5
represents aAgrepugsesttsfornula: -R3 R4, R4 R4 R3 or "--"N '

R1

15 and B represents a hydrogen atom
or
A represents a hydrogen atom and B represents:

R1

-]

20 - W-is a nitrogenous heterocycle chosen from:

- 1-3 represents 1, 2 or 3;
.- nrepresents 1 or 2;
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10- R3 or R4 independently represents a hydrogen atom a halogen, or a
teri fl uoronmet hyl, CONH2, COOH or NHCOCH3 radical; or else NR4 --R31-R3

' Esdf- (O S %-h :\l ..... ---?, )-'" R4 K4 - R3 represents a
ydrogen atom a halogen, or a trifluoronethyl,
radi cal , andV@A20Q094 3ffen atom in the formof a b%@ﬂ%ﬁ& ition
sal t vmth an acid. Anong the conppunds of Formula (1) which are

subj ects of the invention, another group of conpounds is constituted by the

gggp%“ds of FOr8ptedehls) al RalbBbR NatoRD-a O, D) @RENGFoUL, a tiluepresieyits: Rl
radical, a (C4-C.)alkoxy group or a trifluoromethoxy radical;
- R2 represents a hydrogen atom, a halogen atom, a (C+-Cy)alkyl group, a
trifluoromethyl radical, a (C1-Cs)alkoxy group, a triflucromethoxy radical, a
5 COOR group or a CONH; group;
- R5 represents a group of formula:

@ /[;(rm, £ %m Jﬁl

in which R3 and R4, located on any one of the available positions,
independently represent a hydrogen atom, a halogen atom, a (C4-Ca)alkyl

10  or (C4-Cslalkoxy group, a trifluoromethyl or triflucromethoxy radical, a
cyano, or a COOH, COOalky!, CONH,, CONRBR7 or NHCOR group;

-R, R6 and R7 represent a C1-Cg alkyl group.
The compounds of Formula (I) may contain one or more
asymmetrical carbon atoms. They may therefore exist in the form of

15 enantiomers or of diastereoisomers. These enantiomers and
diastereoisomers, and also mixtures thereof, including racemic mixtures,
are part of the invention.

The compounds of Formula (1) may exist in the form of bases or
addition salts with acids. Such addition salts are part of the invention.

20 These salts may be prepared with pharmaceutically acceptable
acids, but the salts of other acids that are useful, for example, for purifying
or isolating the compounds of Formula (I} are also part of the invention.

In the context of the present invention:
-the term “a halogen atom” is intended to mean: a fluorine, a

25 chiorine, a bromine or an icdine;

- the term “an alkyl group” is intended to mean: a linear or branched,
saturated aliphatic group. By way of examples, mention may be made of a
C1-C4 alkyl group that may represent a methyl, ethyl, propyl, |sopropyl
butyl, isobutyl or tert-butyl;



- 7 - and B represents a hydrogen atom - W is a nitrogenous heterocycle
chosen from - 1-3 represents 1, 2 or 3; 5- n represents 1 or 2; - Rl
represents a hal ogen atom a (Cl-C4)al kyl group, a trifluoronmethyl radical,

a (Cl-C4)al koxy group or a trifluoronethoxy radical; - r nts a
hydr ogen at YO 1 atom a (Cl-C4)al kyl -gr ouB,CTJFRPRﬁPbE%rﬁaEt hyl
radi cal, a (Cl-C4)al koxy group or a tridluoronethoxy radical; 10 - RS -
represents a group of formula: in ich R3 and R4, |ocated on any one
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al ogen atom, . - a or - al ko roup, a trifluor yl or
trifluor orreﬁ"f%&ygi”%@ir@;ﬂr? the Aygrogan %O&&ﬁg%&%é)ﬂﬁﬁmsubﬁ tlh'gecp\%ﬁht he form
of a base opg fhforine sadah:tion salt with an acid. Anong t he conpounds
of Formula (1) which.are .subj the 20 .i i_an e p of
conpounds is conélﬂi“? J?réﬁ %B%ﬁ®5i%%%gu£®§%oflggé%e§ H ;' 1 nrh\,é]rla (%ﬂﬂu m
represenbs group Afrehichselitthe RydgeRr2atomi D@9 besn3gdrtiuterowib/ 851118 -
lse w - MEOARG SR, Br KARPRERIBORBI. oy B en atomor a
Lrif 1 uor omet hyl r # tm “an alkoxy group? isintended 1o, meagonn aCuak ragicel
trifluor ometyhgre tirsthkgl grokf-is BS defiRe@e@BYE. a group of formula: R4
Among the compounds of Formula (l) which are subjects of the
10  invention, another group qf compounds is constituted of the compounds of
Formula (I) in which:
- m represents O or 1;
-A represents:

R1
R2
15
and B represents a hydrogen atom
or
A represents a hydrogen atom and B represents:
20

R1
)
- W is a group of formula:
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- R3 or R4 independently represents a hydrogen atom a hal ogen or a
torifluoronethyl radical; or else R4 - R3 represents a hydrogen
atom a halogen or a trifluoronethyl radical, and R4 a hydrogen atom in
the formof a base or of an addition salt with an a

conpounds oMW@K Q388 whi ch are subjects of the ?’E&éﬁ@ﬁﬁ%géhq?on nay
in particular be nmade of the follow ng gonpounds:

2009/ 150388PCT/ FR2009/ 051118 -9- - Compound No. 1:

114- (3-trifl uoronethyl phenyl) - 3, 6-di hydr o- 2H pyri di nuoro nethyl pyrid
n-211)-3, 8-d iaza bicyclo[3.2. 1] oct-3- yliethanone; npound No. 2:
114- (4-chl or ophenyl) - 3, 6
5(8-pyrimdin-2;yl- 3, 85fli #zabj % 11 ct ﬁ-—ypet-h.appne - {orpound No.
3: 2-(3-pyrazih-2-y1-3,3jdi agabi cycl o[ 3, 2~ 4
(3-trifluoromethyl phenyl)=376-di hyro-2H pyr| di n-1-yl ] et h@none; - Conpound
~No. 4. 2-(8-pyrimdin-2 8-di azabi cycl o[ 3. 2. 1] oct - 3-y1)-1-
[4-(3-trifl uoronetnh-yl'lpﬁeﬁ:)ﬁl)el®fﬂs =dl;hydr o- 2H pyri di n- 1- yI]et hanone; 10-

Corrpound No. 5: 1Mk%hé|b§bn%rﬁ@tdwﬂu@&bn%m )radica-d ihyd ro-2 Hpyrid
n- 1-y1]- 213(5tr|fl 0

oct-8- yflethanon&? s ‘!'“:B &Qggteaém a trtEU?@Wﬁy%raﬁ]cf| ﬁbg’z@Rod@@ o[ 3.2.1]

bi cycl o[ 8. Zalq;gNHz’Sgrysm 144 (3-trifluoronmet hPphenyl) - :

i hydro-2H-pyridin (Emm und No. 7:
114- (4-chl orophen;'/:% %ée(ﬂqﬁ gﬁ'gué%}ﬁiﬁl in-1-0]-2- [8-(5-trifl uo ronethyl

pyrid in-2-yl)-3,8-d Iaza bi cyclo[3 2.1]oct-3-yl Jethanon e; - Conpound No.
8: 114-(4-chloro-3-trifluoronnethyl phenygk- 3, 6-di hydro2 H-pyrid
n-1-y1]-218-(5-trifl uoronethyl pyrid in;2-yl)-3,8- d

i azabi cycl o[ 3. t-3-yl none; afonpound
2-(8-quinol i yl &8 di qzabi-¢wgd o €;112 t-3ry
[4-(3-trifluor | phe 26-di h pyri di banone; -

“Conpound No. 10: !‘il 4(47chl d¥ %? enyl) - 6-di hydr o- 21-M” pyPrdRe 1- y1] - 2-
13 (5-trifluoronet hyI pyri di n-22y1) - 3, 8- d| azabi cycl o[ 3. 2. 1] oct - 8- yf | et hanone
' - Conpound No. 11: 114 (4-chloro-3-trifluoronethyl phenyl) -3, 6-di hydro-

252H—pyr|d|n1y 5f| uor rim

i azabi c¥@lo0[3.2. 1 oL §4 Wﬁ%@&ﬁgﬁ\é pres%ﬁ?ﬁoﬁ)ﬁ%ﬂég% atorn, a(?mafogen, or

12: 2- [ 8- ( 5- brififfognath@i CONMI)CGOB or NHCOCHS; radical; or else

di azabi cycl o[ 3. 2. 1] oct-3-y1]-114-(4-chloro-3-trifluoronethyl phenyl)-3, 6-

di hydr o- 2H pyri di n- 1- Aet hanone; 30- Conpo No.

13: 144(3tr|fluororrethylph 1) 3,6-dih 0- 2H pyrldnlyl] 245- (5-trifl

uor onet hyl pyr - 2- y |aza No[ 2. 2. 1j hep | Q. a none; -
Conmpound No. -c o , 64di hygdfo- 2t pyri ¢4 - 2-
[5-(5-trifluor Ipy yl)- 2 - abi cyclo[ 2,7 -yl | et hanon

e; 35- Compound No A5: 144- -chl oro-®Ntri 1 uor onet hyNhe y §£ 6- di hydr o-
2H-pyrid n-1-y1]- 2 (5 triflud4romethyl pyrid n-2-yl)-2,5- d R&a
bicyclof2.2.1] 'h_ rgsé %ha?rﬁ?/ (raern atom, a halogen, or a frifluoromethyl,
15 CONHg, COOH or NHCOCH; radical, and R4 a hydrogen atom;
in the form of a base or of an addition salt with an acid.
Among the compounds of Formula (/) which are subjects of the
invention, another group of compounds is constituted by the compounds of
Formuia (1) in which:
20 - m represents 1,

- A represents:

R1

and
Rz@




- 10 - - Compound No. 16:
L14-(4-chloro-3-trifluoronethyl phenyl) -3, 6-di hydr o2H pyri di n-1-y11-2-(5-pyr.
i di n-2-0-2,5-di azabi cycl o[ 2. 2. 1] hept - 2- ypet hanone; Conpound No. 17:

1-[ 4- (4-chl 3-trifl t hyl ph I , 6-di hyd - 245- ( 5-
F Uor opyr | mND2009y150488- 4 azabi oyl of 2. 2. 1Thept - 2P Gy ReGR{EE =%
Conmpound No. 18:

-7-
144-(4-chloro-3-trifluoromethyl phenyl) 3, 6-di hydr o2H pyridin-1-y1]-249-(5-t
rifluoronethyl pyg g'g‘ggpreéénéagh ydto éﬁer@mcl 0[3 3. 1] non- 3-yl ] et hanone;

ConpoundNo. 19: 2- Tl uoropyrim B r}/ﬂ)

10di azabi cchﬂ@azn'i']OSEf‘OQS D@i)ef‘ic)[qef’ 0% U'ororret hyl pheny1) - 3, 6- di hydr o- 2
H pyridi n-1-yget hanong Corrpound No. A

144- ( 3-chl or ophenyl) : 3 iYydro- 2H i ’é %

[ 8- (5-f1 uor opy\\f4 i @ | %]B“CTN )i Mrarone; -
ConmpoundNo. 21: 2-[8-( NI uoropyrd m din

15di azabi cycl o[ 3. 2. 1] oct-3-y1]-144-(3-trifl uor omet hyl phenyl) - 3, 6-di hydr o- 2H
- pyridin-1-yL3 edgr ageme; 1,2 idpound No. 22:

11444-ch orophen## % q d|2hydro 2H pyridin-1-y1] - 2-
[ 845-flu ropyr| 5 ’3, 8-di azabi cycl é3 2.1] oct-3-yf]l et han?hﬁ

Conpound No- RA3 represents a halogen atom, a (C4-Cs)alkyl group, a tnfluorom

114- (3, 5- bi ?é@&:éll )L:rctgor@ﬂgl ﬁgﬁﬁﬂrlﬁ?o@a %fmdﬂyﬁémog(wg@mgl din-1-y1]-218-(5-flu

oropyrim din-

24: 24845 1 | uRZRIEREER DYGropes ¥ ok ahalogen atom? 8 {E1 ARy groGpMBOUndNe-

i az?ﬁl cycl OEﬁru%réﬂreﬂiyr Paidhl; & (C4 -O%)kiKoy - gBodp di ayriflucreRiatimuyiradical; -
ype an

1-[ 4- (4 oh oRb @H%?’?L{ﬁ@r%ﬁwr%?ﬁ?fﬁé%i) 3, 6- di hydr o-

2H pyridin-1-y1]-218-(pyrim din-2-y1)-3, 8-di azabi cycl o[ 3. 2. 1] oct - 3-

yl ] et hanone; - Conpound No. 26:

144- (4-chl oro-3-trifluoronethyl phenyl) - -di hydro pyridi n-1-y1]-24345-f|
uor opyri m di n- 2; : 3, 8- d| |cycl 2 ] oct yf |l et hanone; -
Conpound No. 2 1 R3 R3

144- (4-chl oro- r phen éﬁLgsdi robH pyri di n- 1- y1] - 2- ( 8- pyr
i din-3-y1-3, -dléﬂa yclop RMloct - 32y pet hanone,; Compound No. 28:

6- (3-{244- (4-chl or o- 3- tr|fluoronethylphenyl) 3, 6-

di hydr o- ZFprrldln- - oxoet hyl1- 3, 8-di azabi cycl 0[ 3. 2. 1] oct-8-yOni cotin
ic 35 acid ng} yl Es\e Bonpound No. 29:

6- (3-{214- (4%¢ IjuBRonet hyl pheny1) - 3, 6-

di I el ydro- 2H pyridi ~Rg0xoet hyll- 3, 8-di azabi cycl o[ 3. 2. 1] oct - 8- yOni cot
inie acid; WO 2009/150388PCT/FR2009/051118 11- - Conpound No. 30:

144- (4- chi or o- 3 hy y H: Nndsitidds 248- (6-t
rifluoronet ﬁ@/l f'df:{h %F@"%h ég%}ggzé C%té%g % ag%ﬂéw?épé‘%t r?as one; -
Conpound5No indgpendently represent a hydrogen a om, a halogen atom, a ( s)alky
218-(5-chl orgop 1 S-.4i [ 3r ZArifthl@@nvsthwdl rddital 4achl or o- 3
~trifl uororreftPhgltIIf ﬁ%) ¥ %éﬁgl o tﬁﬁﬂ)a&&ﬁ}b? di n rI1 =yl ]et)E?]anone - Conpound
No. 32: cyano, era OH'or COOaIky group

144- (4-chl Orrﬁtr?efdrmféﬂé)b%@bhw@Hﬂ@ﬂ&lﬁlbn%aﬁ ~dtthgnlaot pyri di n- 1- y1] - 2- ( 8- qui

I 2-y1-3, 8-di bi 1 33:
Taa- (4 chi or o- 3 AV PENGAREHETHR N oL F o, AR Ehoars SOURRLY B e
nl ]le%/ﬁgﬁgﬁg-uﬁ\feﬁt:bupanﬁmar greu meﬂeqmpeﬂnds 3 Gcmzsatute@@vdhﬁ 3>OEF1PI}J@§|§-C§-
¥18 (6-chl of@ﬁ@ﬁ%’gﬁﬁ \991%‘6 3, 8- di azabi cycl o[ 3. 2. 1] oct -

3-y1] - 144- (4-chl emor&presenlsula r omet hyl phenyl )-3,6-d ihyd rot2 Hpyrid

in-1- yl]ethanone;y @ %ﬂ oundNo.
35: 144-(3-trifluoro tﬁ enyl) -3, 6-di hydro-2H pyrid i n-1
-yl]-248-( 3- trlfluoromethyl pyrid n-2-yl)-3,8-d iazabicyclo [3.2.1]oct-3-

yl ] et hanone; Conmpound No. 36:
. 6-(3-{244-(4-chl oro- 3- tF“ﬁquororrethyI Phenyl) 3,6- d hyd ro-2 Hpyrid
i n-1-y1]-2-oxoet hy 8-d laza bicyclo[3.2.1]oct-8-yOn icoti n ic 20acid

ethyl ester; R?2

25



- Conpound ‘No. 37: 2-(8-pyrazin-2-yl-3, 8-diazabicyclo[3.2.1]oct-3-yl)-1-
[*4-(3-trifluoronethyl phenyl)-3,6-di hyd ro-2 Hpyrid i n-1-yfietha none;
Conmpound No. 38: 2-(8-pyrimid i n 4-y1-3,8-d iaza bicyclo [3.2.1
Joct-3-yl)-1- [4-(3-trifl uoro nethyl phe nyl )-3,6-d hyd ro-2 Hpyrid
in-1-yl ] et hgVO@UDY/155888Conpound No. 39: PCT/FR2009/051118

144- (4-chl or o- 3- trifluoronethylphenyl)- , 6-di hydro- 2H pyrid
n-1-yl]-2-(8-pyrazi n-2-y1-3,8-d iazabityclo [3.2.11loct-3-ypet ha none;

Conpound No. 8-di azabi cycl o[ 3. 2. 1] oct-3-y1)-1-
(4-mtolyl- §né'33 Beﬁr%%‘%@a‘éwﬂ@%?fﬁ&"% 1-y! )etha none; Conpound No. 41:
2- (34244- (4- chl or &V 3 agrélpiof tomewkey| phenyl) - 3, 6-
30di hydr o- 2H pyri di n- 1-y1] - 2- oxoet hy11- 3, 8- d| azabi cycl 0[3 2. 1] oct 8-
yQpyri m di ne-5-car boxylic_acid mnethyl 42:
2(3 {244- (4-chloro-3-tiAf romet hyl phe
1-y1] - 2- oxoey B -3~ Na{ 1‘ cyctid
ne 5-carboxyl ic acid, npound
114- (4-chl oro-3-trifluoronethyl phenyl) -3, 6-di hydr o2H- pyri di n- 1-y1j - 348- (5-f
| uoropyrimdin-2-yl1)-3, 8-di azabi cycl op. 2. 1] oct-3- yl]propan-1-one; WO
2009/ 150 88PCT FR2009/051118 - 12 - Cbnpound No. 44:

114-(4-c S rifluoronet hyl pheny1) - 3, 6-di hydr o2H pyri di n-1-y11-245-(5-f
| uor opyri m d| n- 2 yl)-2,5-di azabi cycl 0[2 oct-2- yfle ne; -
ConpoundNo. 45: 2-[ 8- (5- pyrim di n/2>I)\3, 8-

5di azabi cycl of@t2=11eeN F- y 1] Ni#4~t3:Net h xydﬁenyl}-—SNG d| hydNo=2H- pyri di n-
1-yget hanone; - Conpoun 46: and

144- ( 4-chl or o- 3- trlfluororrethyl phenyl) -3, 6-di hydr o2H pyri din- 1-y11-245-(6-t
ri fluoronethyl pyridazin-3-yl)-2,5- diazabicyclo[2.2.1]hept-2-yfiethanone;

10 - ConpoundNo. _ 7_ opyrimdin-2-yly3, 8-
di azabi cycl o[ 3. 2 Ogigf’g{% }als%qg ?3 trifluoromethyl- 4 chl orophenyl ) -2, 5-

di hydropyrrol - tlﬁén'@{@gen at%@ﬁ@dﬁﬁuwmetby radical;

g ﬁ 3d{214 H(4 Ch:jDRQ-l@-atrﬁ d‘zrb @fﬁthﬁh'%&"aﬂﬁﬁwrb)négﬁ,radllcaf3 2 1] .

i hydro pyri di oxoet di azabi cycl o oct - 8-

15yl ) ni l:%tl nami de'['){f-J éﬁﬁ%ﬁ%\%ﬂl@ O'ﬁ% %E% fI uor opyri m di n-2-y1)- 3, 8-

di azabi cycl o[ 3. 2. 1] oct - 3-y11- 144- (2, 3-di chl or ophenyl) - 3, 6= di hydr o- 2Hpyri di n
-1-yl ] et hanone; - Conmpound No. 50: R4

114-(4-chloro-3-trifl uorometrwl pheny1l) - - di hydr 0202H- pyri di n 1-y1]-248-(6
-fluoropyridin-3 3, 8-di cycl of”3. .Nl.]oct 3 y! ;

ConpoundNo. 51: 2 %)_ R3
u orreth h 6- di hydro- 2Hp
| uorMpyr i fi

di azabi cycl o
yridin-1-yflet han (-:R4v25 - mdNo. 52:218-(5- 4n-2-y1) -3, 8-

di azabi cycl o[ 3. 2. 1] oct - 3-y11-1 (3 trifluoronethyl phenyO-2, 5-di hydropyrr ol

1-yliethanone; - 3, 8-

di azabi cycl 0[3 2. %?oct %%pgcl@g?ﬁ }eér%ggmgsat é%‘?@?eﬁ?%%ﬂ ?J;E[g%é@lbg benzoi c
30 acid net Ayrflugsemethyl r ﬁ@'@@hﬁ 54: 248- (5-fl uoropyri m di n-2-y1) -3, 8-

di azablpycl o[3.2.1]oct-3-y1]-1-[5- (2 trifluoronethyl phenyl)-3, 6-di hydro-2Hp
yridi n-1-yl] et hanone; - Conpound No. g’i

~1-[4-(4-chloro-3-trifluoro hyl phenyl% S 46 di hydr 0352H- pyri di n- 1-y1] - 2- ( 8-

pyrimdin-5-yl- i azabi [3.2 jy- 3- ypeth
) mm
/
N R4

2009/ 150388PCT/ FRZ 3051 !18 &3R3
- R3 represents a hydrogen atom, a halogen or a trifluoromethyt
radical, and R4 a hydrogen atom;
in the form of a base or of an addition salt with an acid.
20 . Among the compounds of Formula (I) which are subjects of the
invention, mention may in particular be made of the following compounds:




- ConpoundNo. 56: 2-[8454| uoropyrimd in-2-yl)-3,8- d iazabicyclo
[B.2.1]oct-3-yl]-1-[4-(3-trifluoro nmeth oxyl ph enyl)-3,6-d ihyd ro-2
Hpyrid n-1-yl]ethanone; - Compound No. 57:

14444-chl orQ-,3-1 rifl onmet hyl phenyl) - 3, 6- di hydr o-

521-1-pyri dm&iéﬁiﬂfﬂgﬁiﬁﬁt rifluoromethyl pyridazi n_PfQC_'K/fﬁ_ZnglOS'IHB

di azabi cycl o[ 2. 2. 21oct - 2-yl i et hanone; -gConpound No. 58:

N16- (34244- (4-chloro-3-trifl uoromet hyl phenyO- 3, 6-

di hydr o- 2H- pyr Cdirbolmd1iNo21 0% qai(Byfluctofhelhyipnéhy )8 6odiBydrol2ieosyriipyr i di n3

245 qui nol i - B{5a BB B ePifin: 2oy Ao dingapicyglol3 2 1oct-3-

- [443-trifl ugt]etheniopk; 4- chl or ophenyl) - 3, 6- di hydr o- 2H Pyri di n- 1-yl j et hanone;

in the form of 0§1~05. did kT aqhd. iy 4 nlf the

subsequent fex@meﬁ%ipﬁgﬁg@f#@% P%ﬁ}é't)'évﬁ"‘illgﬁf}ﬁ@g’gﬂd't”o1 Ia?n a group

whi ch nmaRes (8Pypouding-¥l-3 SrdisnebioydoRandloct-8-Yiathanana 15 reactive

function such @snfpdinearesys: R(3-RYran-28/I BB BictrRH oS 6ct-80.1.pn the

ot her hand, Ié_o_ egenerate The I nfact reactive fur]c&: on at the end of the

synt hesi s. %@%@”@Fh)ﬂmﬁ%#@e&&%@%%ﬁg"ﬁ%ﬁ ¥ Fods of protection

g‘d of ?eperI eCbhpouadeNei mjQﬁﬂaﬂpﬁfrﬁwﬁﬁlziw-e,@dmzabioyoloﬂ.gatr}i?t—tﬁggf1hesi s,
een et a nd. editi 0 ns, .l.nc : n

accor dance J\ff't(%'t‘ﬁ’r@%%ﬁ\?@%ﬁﬂyﬁﬁf%{%@8%§ygkﬁ@@f@%@ﬁ“ﬁﬁ%mI a (1) can be

pr epar et aceor @omgpouondt Ne. Hir b44<3-trifhicrbmiethyipivanyl)-3e-dihydro-2H-pyridin-

2009/ 150388 : - i : P P/a T _dHal - RS

(VI (1X) R%r-"gﬁgg'?(}'?lﬁ'%?ééhﬂ&ﬁﬂc{)\?'%@?%'é"az?ﬁ'g?%agé‘j@gvc}:d;g am0 (1)

More speci f Yd8INBHON€he process for preparing the conpounds of general

Formula (1), i@Qoiipoahd NobBs: m(srpyrwrﬁzcyls%-ar&abﬁ:ydlgg.aﬂqocettmyw-ﬁ-

2005/ 150388 FLVIBORE BRI H -0ty R P Py o Lo BAngRRer ot For mul
(rrr)y: ¥ WR5 Gompound No. 7: 1-[4-(4-chlorophenyl)-3,6-dihydro-2H-pyridin-1-yl]-2-
[8-(5-trifluoromethylpyridin-2-yl)-3,8-diazabicycio[3.2.1]oct-3-yl]ethanone;
- Compound No. 8: 1-[4-(4-chloro-3-trifluoromethyiphenyl)-3,6-dihydro-
2H-pyridin-1-yl]-2-[8-(5-trifluoromethylpyridin-2-yl)-3,8-
diazabicyclo[3.2.1]oct-3-yllethanone;

20 - Ccmpound No.9: 2-(8-quinolin-2-yl-3,8-diazabicyclo[3.2.1]oct-3-yl}-1-
[4-(3-trifluoromethylphenyl)-3,6-dihydro-2H-pyridin-1-yl]ethanone;

- Compound No. 10: 1-[4-(4-chlorophenyl)-3,6-dihydro-2H-pyridin-1-yl]-2-
[3-(5-trifluoromethylpyridin-2-yl)-3,8-diazabicyciof3.2.1]oct-8-ylJethanone;
- Compound No. 11: 1-[4-(4-chloro-3-trifluoromethylphenyl}-3,6-dihydro-

25  2H-pyridin-1-yl]-2-[8-(5-fluoropyrimidin-2-yl)-3,8-diazabicyclo[3.2.1]oct-3-
yljethanone;

- Compound No. 12: 2-[8-(5-bromopyrimidin-2-yl)-3,8-
diazabicyclo[3.2. 1]oct-3-yl]-1-[4-(4-chloro-3-trifluoromethylphenyi)-3,6-
dihydro-2H-pyridin-1-yllethanone;

30 - Compound  No. 13: 1-[4-(3-trifluoromethylphenyl)-3,6-dihydro-2H-
pyridin-1-yl]-2-[5-(5-trifluoromethylpyridin-2-yl}-2,5-diazabicyclo[2.2.1]}hept-
2-yllethanone,;

- Compound No. 14: 1-[4-(4-chlorophenyl)-3,6-dihydro-2H-pyridin-1-yl]-2-
[6-(5-trifluoromethylpyridin-2-yl)-2,5-diazabicyclo[2.2.1]hept-2-yljethanone;

35 - Compound No. 15: 1-[4-(4-chloro-3-triflucromethylphenyl)-3,6-dihydro-
2H-pyridin-1-yl}-2-[5-(5-triflucromethylpyridin-2-yt}-2,5-
diazabicyclo[2.2.1]hept-2-yl]ethanone;




in which Wand R5 are defined as in general Fornula (1), according to

met hods known to those skilled in the art, for exanple in the presence of a
base, in a solvent as described in WO 03/104225. Thus, by way of a base,
mention may, be rrade of argani c bases such as triet Niél an.ne

I\}, N 10
di i sopropyl W =00 615%3?& opyl et hyl am ne (DPEA) or gﬂﬁﬁ?%ﬁ’ﬂﬁaﬂﬂﬁe, or

al kali metal carbonates or bicarbonategg _such as pot assi um car bonat e,
sodi um car bonat e or sodi um bi carbonate, and in the absence or presence of

?gaglt |kg|nl . get @omgguﬁ@ NBUgH: as 4@%@%@%@5&?@1% |pﬁ>@hwm B6ogihg@ro- The
N, N- di met hyP Yﬂﬁﬁ'd Lff-%,(,%pynﬁ_ TV}I];I aﬁzaacéﬁa’]ﬁgéngq]tf'%?ttéxiéétg?nﬁpﬁpanz ol ,
and at a tenp@@hpoen@beeﬂmdF[Hmmolto B-anfhﬂrrameltfwlpimwm,ﬁnceh](dm ded 1
t enperature ended to
roan a1 enpr R e igdn & MR SRRV et R R ekt on ey
be carri%®d wigthanomsie presence of sodi um bi car bonate and sodi um 20 i odi de

I I 6l I L ) th
obt ai ned, R, npging o 1p: 1 e lGrons STl AR SRR 1) e
conmonl y  us&b-RFiding 1249+ $'érdﬂ'-iq{0m%h)éw”d"1’ wr¥liAstance by hydrolysis of an
ester groupdiggaaj%y@ﬁ[gggw%@g Jeeriatdne; grf)up 25Ceneral l vy, Lhe aci d i b
ddi t | t ft
2ddi tion of" tmﬂﬁﬂeéi ngaPaeieroR a2 nfa Bbr om ¢

aci d or1(bxadliazabicydo[3.2.1]oct-Bg]-¢ ripdtriisoroidtbylphényif-8)8-dihydm:-2idnal |y in
the form of ésl ﬂgﬁ@e%@irepar ed fromthe correspondi ng conpounds of

Formul a ('VI in which Wand R5 are as defined in Formula

(1) and Pg T efempotird Aoz 20! e(@twrém@h@uw)w@o@ diyere-2blgeyrici-drylb2- w

Pref er abl . [686-fiorBp ARRRIh-20/I PER-aREabRACIHRRD AYRALI-Pifthanains; 1 ed out
di t P t . kil h t
for exanpl eobw\l\?on o S 5 S prRy b A oS 0o L 16

- 16 - 1/ Gliarabigy¢iokSaR miout-3wil-h-[4 B driieonmtiedphery )-8 @dihydmoe2isi s i n an

aci di c nmedi Qnpounds of Fornmula (VI1) can be prepared from
the compoundd ?1%]@'@%@0:%\”” ): Pg- WH(VIII) and (1X): Hal-R5 (IX) in

whi ch Pg, Wawﬁm&né&e@ cattb@wehany{ -Bb-dihygreegBrpwidin-Astlbgden 15
atom pref 'ﬁu&@%ﬁ’ml&% 2W§8r&32515|9gclb§3 @?pﬁﬁ%‘-%}%ﬁéﬁd eecl out under the

sane condlt S as e reaction for5g ounds 'of Formula (I)

fromthe cmw ‘ad-[¢r(B) wlf{qqrq)methylpheny)s)r"% BrafBydroetly; the

conpourpds Ofyrfci- rrtgh]azlm-l 5 NuBAShyRieniBINCRYN I8 ivazdbicyBis B wed jeceaupl i ng met hod
in the pr es?@ﬁ an opportunely chosen 20 pall adium cat al yst and an

oppor t unel y &hosphi ne, using inert solvents such as tol uene or
Xyl ene as sol Qemipowatd a t enpemd. B4e bet weer2-f8di-@obrdpyripediatdiylg-3add 110C.

Exarm) o ' A5 e SR AR e AR SR ezgz;'d?ﬂg
conpound ofyl)aﬂnamrae,(lv) (1V) in which A B and mare defined as in
e Mok o izt A
2H-pyridin-1-yl]-2-[8-(pyrimidin-2-yl)-3,8-diazabicycio[3.2.1]oct-3-
vllethanone;
- Compound_No. 26: 1-[4-(4-chioro-3-trifluoromethylphenyl)-3,6-dihydro-
2H-pyridin-1-yi]-2-{3-(5-fluoropyrimidin-2-yl)-3,8-diazabicyclo[3.2.1]oct-8-
30 vyllethanone; |
- Compound No. 27: 1-[4-(4-chloro-3-trifluoromethylphenyl)-3,6-dihydro-
2H-pyridin-1-yl]-2-(8-pyridin-3-yi-3,8-diazabicyclo[3.2.1]oct-3-yl)ethanone;
- Compound No.28: 6-(3-{2-[4-(4-chloro-3-triflucromethylphenyl}-3,6-
dihydro-2H-pyridin-1-yl]-2-oxoethyl}-3,8-diazabicyclo[3.2.1]Joct-8-yl)nicotinic
352 acid methyl ester;
- Compound _No.29: 6-(3-{2-[4-(4-chloro-3-triflucromethylphenyl)-3,6-
dilmydro-2H-pyridin-1-yl]-2-oxoethyl}-3,8-diazabicyclo[3.2. 1]oct-8-yl)nicotinie
acid;




- 17 - (V) in which Hal and n are as defined in Fornula (11) and Hal'
represents a hal ogen atom which nay be identical to or different from Hal.
Preferably, Hal' represents a chlorine atom This reaction is

generally carried out in the presence of a base, such [ l.api ne,

N, N- di i sopr ¥¥Q1200§1%0888% or N-net hyl mor phol i ne, i npg'@%f‘%@ﬁg}ogﬁéﬁg]as

di chl oronet hane, chloroform tetrahydrefuran, dioxane or a m xture of these
solvents, and at a tenperature between 0OC and anbi ent tenperature. The

conpounds  of F@éﬁﬁﬁﬁoﬁn?%o@[’;g: GeAC4at 1Y QTR CTOAISt iy BREWA)-B Bodiidydro- The
can be. obt aPhemTGr Ve BdRTEHRIeTA BVl (VLB e b e 15
in whi ch RlocR2-yfjathdiondke as defined above, by dehydrati on. The

Consentr at ot FgOPBRHRANG s PdBdp OGP AT Lah AR PRt 2 oG 1 i e
or an ac®ti 6—3&]@1]Mﬁ@qhmloéaetrﬁlubmmémmhenyaﬁ,@rdﬂm%@fw-gyfédibé&-ween ambi ent

t enperature ﬂaﬂ\éﬂg The reaction can also be carried out 20 using
p-t ol uenesuygﬁom € add in a solvent such _as toluene and at %&lﬁnaer ature
_3, - y

bet ween anbi erffompapad aiNar 82:add4tKechiera-gririfuarpeeiiipheny hat i vely,
the COWDOUnQFI-WriaEnﬁ’ﬂ%—Q-(Qﬁgmolml-m8-§iaiaﬂic 6la[B.24 |gutpletdahone a
conmpound of Formul a 009 388 FR2009/ 051118, 5 218, - .1 n which A
and B are as éﬂ@ﬁ%&%ﬂﬂ%bé'ﬁb@ﬁéﬁ?%gﬁrﬁqq{gnﬁgﬁ% ?{3{?};3@@%9%"1 Mmoni um
salt, fodl opedpiridinadytpi[ersviuchopoedinyes Bhyidrabieydlo[3sbljeetBs such as

met hanol or @iﬁ@xane at a tenperature between 0C and anbi ent tenperature,

and by a de ?ng?;on reaction carried out 5 according to conventional
met hods, knewCompphod &gs i34 R8-(Brehloropurdin-3-uh-3ekainzadiayplotéLal 196t
nyarogenat | g0, P44 Chiiro BitrifLERIABRYIpHeh &8 RS 2R GridiAd - hen

hydrol ysis 1o "an-aci di ¢ nedl um Exanpl es of guch.reactions are
“descri bed i Wlethan@RPeri mental section. 100ptionally, the process according

fj ot he(‘jislvegt i@tﬂm%t@[rﬁﬁi Zeﬁot 88 s _lll_bS[ﬂc{eetﬁfluamieth?pbésjlil)—ﬁgi-dim)ydEleait-i ?3 | T Ih)e
esired product. obt ai . r X Va ,
(1X) and (XPy%‘it‘l'B'?H@'zrr}@é@ftgﬂygfoﬁﬁwgy ﬁ@HFC?ES' H%%S "nggriggr@%g{{%{?g”?%% i s not
descri bed, sgilethanoneycially' available or described in the literature, or
el se can be 1 d coidi t ) it G ' known
to those skil irt& g : ‘ﬁﬁ .é' wﬁ“@é@%@ﬁ@‘%@t%ﬁ@?@@?@ﬁ%’%cts, a
subj ect of dihydrer2bpyristinilsylhPsxosthwiod Sdtiazabieysiohiis Tlock-$-wimicaligic |

whi ch A B, ngd é’thﬂl”éjstéfal are defined as above; in the formof a base or an

sal t

't er modi at es GOMBOHB < HapalindstoPy ROV @ a2 88 HUO K R BBl es
et i on. | T D et ol ot 1 e ot 6 hhe
present i hvént%@ﬂgﬁ%ﬁé?égﬁyrm@né%'&%gﬁgigggé@%f)tréfé'g?({tg'@ﬁBack to
t hose gi ven[4-(B-trifizorantthyiphesiy) <, 6-aihydrbri2thpitidiost-yliatbsnemss cheni cal
'tsﬁlreufh\%e%tsi gﬂ_cb&lﬁﬁoﬂﬂd SNG2bg PHIBGULHS 023 -triICPOTBHAMANNGS 6afRAGL NG t O
2H-pyridin-1-yl}-2-(8-pyrazin-2-yl-3,8-diazabicyclo[3.2. 1]oct-3-yl)ethanone;
- Compound No. 40: 2-(8-pyrazin-2-yl-3,8-diazabicyclo[3.2.1]oct-3-y1)-1-
(4-m-tolyl-3,6-dihydro-2H-pyridin-1-yl)ethanone;
- Compound No. 41: 2.-(3—{2—[4-(4-chIc_>ro-3—trifIuoromethylphenyl)—3,6-
30 dihyd ro-2H-pyridin-1-yl]-2-oxoethyl}-3,8-diazabicyclo[3.2. 1]oct-8-
yl)pyrimidine-5-carboxylic acid methyl ester,
- Compound No.42: 2-(3-{2-[4-(4-chioro-3-trifluoromethylphenyt)-3,6-
dihydro-2H-pyridin-1-yl}-2-oxoethyl}-3,8-diazabicyclo[3.2. 1]oct-8-
yl)pyrimidine-5-carboxylic acid;
35 - Compound No.43: 1-[4-(4-chloro-3-trifluoromethyiphenyl)-3,6-dihydro-
2H-pyridin-1-yl}-3-[8-(5-fluoropyrimidin-2-yl)-3,8-diazabicyclo[3.2.1]oct-3-
yl]propan-1-one;




The physi cochem cal neasurenents were carried out in the follow ng way: The
nelting points were neasured with a Buchi B540 machine. -19- The
proton nucl ear magnetic resonance (1H NMR) spectra were recorded under the
foll owi ng conditions: ag at 500 MHz on a Bruker machine equipped with an
Avance |11 NRse0B/18838&t 400 Mz on a Bruker nachiprféngﬁ(iqoﬂsglﬁ%'ltsh an
Avance | console. The chemical shifts _ame reported in ppmrelative to the
TMS frequency. Al the spectra were recorded at the tenperature of 40C. 10

T Eer,“hes SipEad Mo ook scsient sarmdalen e el gt g < -
. | , = | = A l , :. ) | ; =
doubl ot | ba ZE-BrAa- e r(5-Ruoropyamich 24 2 A diade oy p 4 Aot >

non-i nt egr alijethemiong; to i nterference with a broad peak due to water. 15 **
= non-integrab ing to integference with, 0. 1.he, NVR sol vent.
2Xm = two pértéﬁ-ﬂ%ﬁeﬁ—ﬁmﬁg@;ﬁl tiplet S_ﬁ[ﬁﬁﬁﬁ@éﬁﬁﬁﬁ@u&gs%g/gr | ed out
by neansSof diaZeméayetss Sctlooh3ivdcl -ph(Rmethexyvensh) < edlityguo-gbedyridioh an
ion-trap nass @qﬁgﬁé&mtry detector and a diode array detector. The

condi tions fo¥ anal ysi's by lLiquid chromatography coupled to nmass

spectrometry (€ompoung) Nex 46t nel4-t-cliarorg-thittwerematy PRemy k3 SydihyaTos
25El uent A 2HBGidin0- }-%[Eﬁﬁ-tﬁﬁU@ﬂﬂﬂn&hglggfﬁ@ﬁ?h-ﬁlﬁiglﬂant of 98% of A to 95%

of Bin 10 ninutes, nE‘Iaut?o %\{a}h o%of B for 5 mnutes. Flowrate 0.5
m/ninute; € elple24HeeRD 'ﬁ(ﬂ@ 8RC€of 2 pl of solution at 0.1 ng/m in
a mxtui@ of CEBMouhnd0 = 9:1 Nbtrd@at ogr aphis[8sitsfivoropyrithidem?-wW)-3,8420 +
0.05% TFA El B = ?:Id&%l + Yol et 0 to 95% of B
in 12 ninut ggéeﬂ\ :bh&ﬁbé at | O%t%9{]%]3@5%%-{5@ué%?&%%cﬂﬁ:{rgéﬁe@ﬁ%@ﬁf ate 0.7

m /ninute; difyseeryrid-yilathanene009/ 150388PCT/ FR2009/ 051118 - 20 -

I nj ection of 2pdnBbup! UNRORSAL ed(3LAIBI M- chiBra3MHlidtomethylPhBRN-3/d20 = 9: 1
Chr onat ograp% S)é em, u] Et A = Ef E%M,amm_nlti afgﬁ att% buffer, pH 6.5
S5El uent B =dtyslirgg2H-pyridin- -y?— -oxoethyi}-3, -dlazablcycgf& .1joct-8-

15 yi)nicotinamide;

- Compound No. 49: 2-[8-(5-fluoropyrimidin-2-yl)-3,8-
‘diazabicyclo[3.2.1]oct-3-yl]-1-[4-(2,3-dichiorophenyl)-3,6-dihydro-2H-
pyridin-1-yllethanone;

- Compound No. 50: 1-[4-(4-chloro-3-triflucromethylphenyl)-3,6-dihydro-
2H-pyridin-1-yi]-2-[8-(6-fluoropyridin-3-yl)-3,8-diazabicyclo[3.2.1]oct-3-
yllethanone; '

-  Compound No. 51: 2-[8-(5-fluoropyrimidin-2-yi}-3,8-
diazabicyclo[3.2.1]oct-3-y1]-1-[5-(3-trifluoromethylphenyl)-3,6-dihydro-2H-
pyridin-1-yllethanone;

-  Compound No.52: 2-[8-(5-fluoropyrimidin-2-yl)-3,8-
diazabicyclo[3.2. 1]Joct-3-yl]-1-[3-(3-trifluoromethylphenyl}-2,5-dihydropyrrol-
1-yllethanone;

- Compound No. 53: 3-(1-{2-[8-(5-fluoropyrimidin-2-yl)-3,8-
diazabicyclo[3.2.1]oct-3-yl]acetyl}-1,2,5,6-tetrahydropyridin-3-yl }benzoic
acid methyl| ester;

- Compound No. 54: 2-[8-(5-fluoropyrimidin-2-yl)-3,8-
diazabicycio[3.2.1]oct-3-yl]-1-[5-(2-trifluoromethylphenyl}-3,6-dihydro-2H-
pyridin-1-yllethanone; _

- Compound No. 55: 1-[4-(4-chloro-3-trifluoromethylphenyl)-3,6-dihydro-
2H-pyridin-1-yl}-2-(8-pyrimidin-5-y|-3,8-diazabicyclo[3.2. 1]oct-3-

. yl)ethanone;




G adi ent of 98%of Ato 95%of Bin 10 mnutes, then elution with 95% of B
for 5 mnutes. - Flowrate 0.5 m/mnute; tenperature 40C -
I njection of 2pl of solution at 0.1 ng/m in a mxture of 10CH3CN. H20 =

9:1 Chromat ographi c system D Eluent A = H20 + 0. 0059 I =z CH3CN
Gradi ent of WE® Qﬁ9fﬁ5g%3330% of B in(17 mnutes, thef&[ﬁﬁligﬁs% A8 90% of
B for 5 mnutes. Flowrate 0.3 m/mnuye;_ tenperature 30C I njection of 2pl
of solution at 0.1 ng/m in a mxture of CH3CN:. H20 = 9:1 Chronat ographic

gsg_em E 2]95'9296 und> MM amRpy, B acet at e g {Bfluodp ﬁm_ﬁjiaz;gms,aaoz/ c:jsg\l
adient o 0 0 Jnnutes, then el ut % o
“for 5 mnut Qazab;iqm[a@t.Hogt_-g-yﬂf?-H]-&éﬂg@qmﬁw&@ﬁgné&%é‘@ﬂ‘y}gﬁ‘%% ion of 2
pl of sol ut ipgﬁdam.@l]étmbgle; in a mxture of CH3CN. H20 = 9:1 o

Chr omat ogr aphi ¢_syste e = 0 =

30G adi e%t gf MM%%¥£@F%%'§%HH§$§@&FQB%@E?Idc%ﬁm\%l% 90% of
B for 7 B n@Hepyridinolwyil-2t[6-@-Biflabrometoylpyridanipsk-wi@i% 40C I njection of 2 pi
f | uti . ' ) f CH3CN. H20 = 9:1 35Ch t hi
Gstont & s ok B pBieRer, ORC (20, G} seo ot e
20091150388PCTCRRImuad0N0: 58: N i6-(3-(3-i(4srblogr-3dagneromethyrBeay!st % in 15

m nut es, th%ﬁro@@%g Fidiﬁ»i—?l]méé?ﬁylﬁ&ﬂ“d@zﬂbi@%l@ﬁ&ZHﬂmﬂ—&ylmyrm-\M th 100%
of B for S[SC%J?';‘F%EQ owrate 0.4 m7mnute;, tenperature 40C 5-1njection of
2 pi of sol ¥ ML ng/m in a mixture of CH3CN: H20 = 9:1

Chr omat ogr aphi Comypiugth No. EQIJ@GS—@UiHOWG-W%@MH'DMCH[&QnﬂQE-&yMG\I
éoﬁjfdgean nE{l-ﬁg%fgroéettﬁyl-%%[moﬂ%e'n?l)%?G—Wiﬁvgrs-sz’H-bmnﬁll—wétHQn(‘Mé;h 95% of
in the form of a base or of an addition salt with an acid.
In the subsequent text, the term “protective group Pg” is intended to
mean a group which makes it possible, on the one hand, to protect a
15 reactive function such as a hydroxyl or an amine during a synthesis, and,
on the other hand, to regenerate the intact reactive function at the end of
the synthesis. Examples of protective groups and of the methods of
protection and of deprotection are given in Protective Groups in Organic
Synthesis, Green et al., 2nd edition (John Wiley & Sons, Inc., New York).
20 In accordance with the invention, the compounds of general Formula

(1) can be prepared according to the process which follows.




Flowrate 0.5 nl/mnute; tenperature 40C Injection of 2 pi of sol uti on at
0.1 mg/m in a mxture, of CH3CN. H20 = 9: 14 15The products are detected by
U at 220 nm The colunmms used are C18 colums with a particle size between

2 and 4 pm prefe lyv. of 3.5 pm For the nass spec :

-1 oni sation Vﬁ@d@‘{f’gg@%ﬁ&/e el ectrospray (ESI+) 20- g@g%“?ﬁ#&‘f% to
1200 unma. The thin layer chromataggraphy was carried out on Merck
silica gel 60 TLC plates. The silica gel for the flash colum

chr omat ogr afgtheinse 30l d by Biotage. 25AIl the solvents used are of "reagent
grade" or "HPLC grade" purity. Preparation 1

2[ 845-trifl uoronet hyl pyridin-2-yl) - 3&i8-di& abi cycl o[ 3. 2._1] oct ane

hydr ochl ori de 300.9 g of 2-chl oro-5-(t uor orret fy: F% di ne (IX), 1 g of
1- benzy1l- 3, 8- dfazabi cycl o[ 3. 2. 1] oct ané;<QOM5 goof s/ um car bonate and
0.33 g of NaIA@@ﬁargedto8m . e reaction_is c ied out in a
Bi ot age(r) miCr e initiator fo i f_af"160C. The®Mesul'ri ng product is

t hen poured i Yo a saturated aqugous sol utidn of sodium chloride and the 35
m xture is extracted with ethyl facetate. The organic phdde is dried over
Na2SO4, filtered, ahid evaporat &#d under vacuum 1.5 g of an oily materi al
are isolated and are purifjed by flash chromatography on a Bi otage(r)
colum, the el uent being [ 2 cycl ohexane/ ethyl acetate. 440 ng of a |ight
WD 2009/ 150388PCT/ FFt 20 5018t 22 - oil ar ePi_a,g_jfp]g(?_ﬁs 0.44 g of the
conpound obtained in the p di ng age in 20 of et hanol, 2 nl of

i sopropanol . HCl, in the pyesenge gf~ Oyl4.g of 10%)P$/ C, ™Ms hydrogenated at

45C under atnospheric pressure for 4 jours. The resylting product is
filtered and evaporated under vacuum and 350 ng 5of ¥the title product are
isolated in the formof a whi¥e solid. Preparati oRg-®-R5

248- (5-f l uor opyri m di n- 2-g1) - 3, 8-di azabi cycl o[ 3. 2. 1}t ane hydrochl ori de
10. 1.44 g of 2-chloro-5-f ropyrimdine, 2.2 g of [1-benzyl-3, 8-

di azabi cycl o[ 3. 2. 1] oct ahe, NT%%%?Ha ot assi um carbonate and 0.73 g of Nal
are charged to 27 m of N-methyl'pyrrolidone, The mxture is heated at 110C
for 5 hours. It is then pSured into a saturated agua&eks sol ution of sodium
chloride and the resulting mxture is extracted wthyethyl acetate. 15 The
organi ¢ phase i-s dried over Na2SO4, filtered and evaporated under vacuum
3.2 gof an oily material are isolated andfare purified by flash

chromat ography on a Biotage(r) colum, the|eluent being 95/5

cycl ohexane/ ethyl acetate. 1.4 g of a whit¥¢ solid are isolated and

di ssolved in 35 m of 1,2-dichloroethane. 0.72 m of

1-chl oroethyl chl oroformate is 20 added &t OC and the mxture is left to
stir under a streamof nitrogen for 10 tes @HNEWVeREd t hen for 3 hours
at 85C. The solvent is evaporated of fAafd of nethanol are added. The
resulting mixture is heated for 30 minutex)at ®he reflux tenperature. The
solvent is evaporated off and the residue 1§ treated with isopropanol. A
white solid is obtained and filtered off, 25 and @0 ng of the title
product are isolated. Mp. 236-239C. Preparation 3

2-[ 8- ( 3- pyr Miira- $pedifjcally 8 thk qratéssy fdropBparibpotheacenppunds Hfogenerad. 39

gof 3- br onopyt.i.di.ne f.l-henzyls 3. 8- 3Q4d] i C 3 12fi , 0.07 g
of palIadiuﬁbgﬁg@%géi%gféwgg éf%%o VuﬂiSgr%@%a$gx¥§%%%ngg@%%gQgﬁgg’
tri-tertd bucgmphigep reantingraecenaeged of bognwe (BY: oxyl ene. The nixture is
heated at 120C for 6 hours. The resulting product is filtered through
celite and the sglvent is evaporated off. 1.3 g of an oily material are

i solated and areypurified by flash chromatography on a 35 Biotage(r)
colum, the el ue ing®/ 4 cycl ohexane/ ethyl acetate. 700 ng of a |ight
oi | are isol ated: uct of the preceding stage, in 29 m of ethanol
2 m of isopropanstHCl, Mmr—Hak presence of 0.35 g of 10% Pd/C, is

hydr ogenat ed at 40C ufider at nospheric pressure for 4 hours. The WO
2009/150388PCT/FR2009ﬁ951118

in which A, B, m and n are defined as in general Formula (I} and Hal
represents a halogen atom, for example chlorine,




- 23 - resulting product is filtered and evaporated under vacuum and 500 ng
of the title product are isolated in the formof a white solid. Preparation
4 53, 8-di azabi cycl o[ 3. 2. 1] oct - 8-yl ni coti ni caci dnet hyl ester hydrochl ori de

0.429 of methyl_ 6-chloronicotinate (IX), 0.5 g of 1-

di azabi cycl (W @Gﬂ’b@% 0.49 of potassium car bon@éé&ogg%’]ap Nat are
charged to 7 ml of N-nethyl pyrrolidoneqsThe mxture is heated for 10 7
hours at 110C. It is then poured into a saturated aqueous sol ution of

sodi um chl orndes enfpbhied beEgEhéfanGorhyfaulie): i s extracted with ethyl acetate.
The organi c phase is dried over Na2SO4, filtered and evaporated under
vacuum 1.1 g of an oily material are isolated and are purified by flash
chromat ogr aphy on a Bi otage(r) col urrhi-Wt—Ré el uent being 8/ 2 15

cycl ohexane/ et hyl acetate. 520 ng of jjght oil are-isolated. The product
obtained in the preceding stage, in 20 of ethanol, 2 m of

i sopropadol .HCl, in the presence of 0.22 g of 10% Pd/C, is hydrogenat ed at
40C under aj wcarm R e defihed 5@9% %Jen@ﬁﬂ F@mulél(ng a@b@ﬂmg ths

filtered an eva orated under va uct are

20i sol at ed THENAS KBPWN P ﬂaowlﬁ'f'@eim the arpbrfefs&ggmplﬁ]mstﬁe proséndd 8
4- (3dt [) [ Ilt ugege?‘rwtmhenvbé disé&ribhdint \etd aById4apgr Tﬂuﬂdamdy@tﬂal tmse?e In a
roun (0] oneg as e | C

LS TR oTeent Bar b, PREde i Bronf SRS Bhet? o MR SR
and 5141®1 dfisgmopgamine etﬂilslmpmp)dﬂthyilanvnaéDHEA'ﬁm thY'@QI'th)hﬂ&, Ofo react
at reflux f%ﬁiaﬁ H]%tﬁlseéﬂ%n?ﬁst BP'?né‘é?P#;ﬁé‘ﬁetso sﬁEﬁ'é‘@tpofté‘émﬁhaéélrbSnal% white

solid precipitates a Buchner funnel and dried

in an oven. Sg¢iugn sarbeNALE Pésgéiuﬂblb&aébfi’%ﬁa@%@i'” herabsengeppresgpce

Preparationgfan alkali metal iodide, such as potassmm iodide or sodium iodide. The

4-(3-trifluoronethyl-4-chlorophenyl trah dr ri
hyfjrochl ori & céﬁ yi FTigd ¢ P Weyﬂe’oc@sssgly Bg gy Eé@’i e on s,
but usify 3B N-dn?o}ethylﬁ)i'mamt(DMF)M\bh'lem!nyjpyrwiyﬂljene rioblenedvmplropam pl ace of

M b 263 2620 et GOBTHET A SR R BERAEHE i iiciehir Suf g BRGURE eyt 1 ned.
3- (1, 2, 5, 6- tesmpensjurecyythedialventy The ded | a@@rm@wpﬁ@éu@r Iﬁyﬁ%@?ﬂ'é% de 10.9

g of 3-(pyr htﬂdh §té/rh Q@?&r@set%bﬁ Eﬁsﬁ@zb €sB ﬁn«aﬁ&éﬁan@&etmleueeen@n and 8.72
g of benzyl bro

m d are har ged, ure i s heated e refl ux
t enper at ur eayr bg ?ﬁfﬂ?g OL1Ith'@ F’@s@quﬁeﬁgep?fm igm 9 ‘@Gt?ﬁﬁ?rt%t%’@[ éﬂaumeat ed
wi th di2?@opiceiive incd bgwenflg;(ﬁrﬁag[mi:a solid are obtained and di ssol ved in

Che mixture i o ol earoaoler GereLaRERD s PoRT, 1 MayRey, O o1

sol vent is BMakf ahdRdiiay beemodified sy treatradrdn anmmbnly mdeby dhadse he

resulting p i t F’:\&f‘é eis
dried over k@g%&’ fh}%ﬁé@@@%ﬁ%ﬁ‘@t&h W unc@%&\%g R%ﬁémly
material ar éarb%Wa?t@F@U@nd are purifi ed by flash chromat ogr aphy, t he el uent
bei ng 8z cycl Oh@éﬁB? R mﬁb acigt Q&@itloﬂosélts‘)fof3tﬁe°bd>mP6§ndi§Cdfa$]@ﬁ'eraThe 15

product of f{he prece e, net han
i sopr opanol }:P@U 3 (v £aAR g%r‘ﬂ?éJ EV anZt'Qj‘ BF tle)%opmp@ate §C|‘F§(ﬁ“85e%%t ed at
40C under ahpirephieFicach, mmmoﬁﬁu acidiorwxalic dbiel. resul ting product is

filtered and ev rated und cuu d 4 I r ct are
isolated in thea‘ﬁlﬁ?rﬁ CgIPay! Rfé'a%fm‘ﬂ% (ﬁﬁ/l Bpﬂq@@glﬁéiaé ti’@'&R B&S’%an Elﬂﬁn 8

2- chl or o- 14Be (pBeftared ifroon thee cdryégpnenrig cameodnds df berulpVildi n- 1-

yliet h%ne In a round-bottoned flask equi pped with a nechanical stirrer,
3.44 ¢ of the compound of preparation 5 are suspended in 33.5 m of

di chl oromethane. 3.8 m of triethyl BgrWeR&re added and the mixture is
brought to 0OC. At 0C, 1.01 ml of chlo \pﬁx)cetyl chloride, i.e. the conpound
of general Formula (V) in which Hal =Hal i'=C1 and n=1, are run in dropw se.
The m xture is left to react for 1 and a half hours and is poured into

water. 30 TiewhRpuW | leﬁ'ﬂ Rﬁxéw eslcsefmﬁrmct:ednwat 1)) @hthgrrermmlnea The
or gam Ephase is drie or at,.ed alf’[;&fr vacuum

. atiyPidongocs ptiecanatent of W-FeBr e BRSE BuBinayLofous ot and
in t he coI dand’ thes depnotédtion ip roadisd ouSaecm:rdmgtted:dweBMmahm@hods vegld t he

super nat ant @&'Hﬂe/par AR ih tHELRL riPStbIe 1R ety AL hdtddehbtiSh lorP @

isolated. 3
2-chl oro-144-(3-trifluoronethyl-4-chl orophenyl)- 3, 6-di hydro-2Hpyri di n- 1-yge
t hanone WD 2009/ 150388PCT/ FR2009/ 051118 - 25 -




By carrying out the process as described in preparation 8, but using the
oconpound of preparation 6 in place of the conpound of preparation 5 and by
purifying the crude product by flash chromatography, the title conpound is
obtained in the formof a white solid. 5 Preparatio

2- (chl or oac W1 3000/35@38&8 t et r ahydr opyri di n- 3-yI benz&é‘qgﬁzgoﬁ&%ﬂlwest er
By carrying out the process as describqg.in preparation 9, but using 10 the
conmpound of preparation 7 in place of the conmpound of preparation 6, the
title compoyylci s WPtebRRENt With kpidrefoimateanbithen sgtiialysiEXAMRLACIdIc
CompoundNo. 1:144-(3-trifluoronethyl phenyl)-3, 6-di hydro-2H

15pyri di n- 1AYUBUS- (5-tri f | uor omet hyl pyri di n-2-y1)- 3, 8-

di azabi cycl o[ 3. 2. Theoctornpauridst kdnboemalad (V¢ caal be eptaparedf from the0. 19 g
of the conp i ] ration 1, 0.18 g of the compound obt ai ned
in preparat%gﬁﬂgg&bgfg%gnépE£Gﬁggsiun1carbonate and 0.04 g of Nal are
reacted Pn 4.5 nl of DMF. The reaction is carried out by 20 neans of a

Bi otage(r) mcrowave initiator for SﬂgmNnHat 180C. The resulting product is
poured into water and the resulting nighgre is extracted with ethyl
acetate. The organic phase is dried o INa2804, filtered and evaporated
under vacuum 250 ng of an oily material are isolated. It is purified on a
col um by fIasQH%pronatography using a Biotage(r) colum, 25 elution being
carried out tan 8/ 2 m xture of cycl ohexane/ethyl acetate. 100 ng of oi
are isofl@ted. 80 ng of a white solid are obtained by salification with
oxalic acid. NVR ( Machi ne b). qgﬂ dnso-d6): 1.80-2.05 (m 4H),
2.41-2.6 (m **), 2.59-2.84 (m 3H), .gﬂ?hs, 1H), 3.31 (bs, 1H), 3.69 (m
1H), 3.76 30(m 1H), 4.12 (s, 1H), 4.38Ys, 1H), 4.66 (bs, 2H), 6.36 (m
1H),; 6.87 (m 1H), 7.57-7.67 (m 2H), 7.70-7.82 (m 3H), 8.40 (bs, 1H)

EXAMPLE 2 Conpo ., 11:144-(3-trifluoronmethyl:d,chlorophenyl)-3, 6-,
35di hydr o- 2 %#G?E"w 4 i%‘l%fg(@ifﬁnﬁﬂcﬁso%?ﬁ‘{% h'-aéffiPIﬁ%%é-a KatbgEn
di azabi t§cl al@n? pidfecbhB ehilorieehdhisnesaction igd @ebewallyf caried cnpoated tbét ai ned

of G | copr ofams: FofTliohE a8 b eF BT B eBRiAINE SR PES G e 5,0
m of DMVF aflg frosatheecompoendreef Fameulas fHanrd (IH).heat ed for 3 hours at 100C.

The resulting pr i ' A0 (diheanasa bid byttHee i s
extracted w_th e&%ﬁ%@{yﬁ?ﬁe{% g%ﬁgagﬁd%ﬁf Eérrﬁlgse(l ihs gri eg op\gf%NZZSOZL
al

filtered an@uémﬁ’é@/éioéah'ﬂﬁld@?m?gcﬂh e gyegense Af a1 | QPAAIUEEN, ChgsEn

ol um P O e pt oemel athyl oot ke 49, 14
colum that is elutedq w a m,xture o X : g
of the 1111 soPOtREIoAS Plbnk i M1ens a8 St a8 EhErafRE R

et her, the aetiéntitemperatdreandd10fCtered, and 33.45 g of a white solid are
obt ai ned. NWR ( I ) - da) £2-1 . 8 (m 10
2H), 2.45-2.54 ?’%ﬁ%ﬁ%é" fnggéP%b{’Wlf‘,@ 5‘?’%9[70%3, @gygrrg;qgarpgat%, 3. 68
(m 1H), 3.%®seclion. 1H), 4.12 (bs, 1H), 4.36 (bs, 1H), 4.59 (m 2H), 6.38 +
6.41 (240 1H), Thé0ch@ 0?] ds SfoFbfmuldHlil &ar Soé Rsbtaihed Bly\greldétinéka, 7.82
(bd, J =2 Hz, 1H), _8.45 Bs, 2H). 15 MPLE 3 ConpoundNo.

27: 114- ( 3- t FPFESRANSHRE ROMPRLBH 06 FEFRE ‘3, 6-

di hydr o- 2H pyri di n- 1-y1] - 248+3- pyri di n- 2-y1) - 3, 8-

di azobi cycl o[ 3. 2. 1] oct - 3-yl i et hanone By carrying out the process as
described in EXx l e 2, but using 20 the conpound of preparation 3 in place
of the conmpound reparation 2, the title conmpound is obtained in the
formof a fredHaseNH NMR (Machine a). 5 (ppm dmso-d6): 1.77-1.98 (m
4H), 2.40-2.67 ( ’?12;]), 3.09 (s, 11-1), 3.13 (s, 1H, 3.68 (m 1H), 3.77
‘(m 1H), 4.11 (bs, 1H), 4.26-4.40 (m 3H), 6.38 (m 0.5H), 6.42 (m 0.5H),
7.11-7.22 (m 2HV)7.71 25(d, J = 8.5 Hz, 1H), 7.76 (bd, J = 8.5 Hz, 1H),
7.82 (bd, J = 2 Hz, 1H), 7.86 (bs, 1H), 8.19 (m 1H). EXAMPLE 4 Conpound
Noa ﬁS: 6- ( Br WhkH-A 4B andanaarg-definéd lra]asrinrgmiey%m*m'n%ﬂa {I3,|, cﬁj:-[»tionally ]in the

30di hy -2 iclin-1- - 2- oxoet hyll- 3, 8-di azabi cycl o[ 3. 2. 1] oct - 8-

Ani cotid% o gg%‘gﬂrﬁ h{:}p]aéiﬁtbn %aﬁg t he hydrochl ori de thereof

and a compound of Formula (V):




By carrying out the process as described in Exanple 2, but using the
sonmpound of preparation 4 in place of the conpound of prepar ation 2, the
title conpound is obtained in the formof a free base. i s dissolved in
35 diethyl ether and a solution of isopropanol satu s added,
and the for W@iZ009%15938&8 hydrochloride in the form E%ﬁ'gﬁﬁb{@&s&! lidis
obt ai ned. NMR (Machine a). 5 (ppmyydnso-d6): 2.12 (m 2H), 2.24 (m
2H), 2.46-2.55 (m **), 2.60 (bs, 1H), 3.27 (m 2H), 3.46-3.64 (m. 3H),
3.72 (m WO 200%150388PCT/ FR2009/ 051118 - 27 - 1H), 3.83 (s, 3H), 4.05
(bs, 1H), 4.17 420436(m *), 4.89 (bs, 2H), 6.37 (m 1H), 6.97
(d, J =9.0 M??S(m 2H), 7.80 (m 1H), 8.07 (m 1H), 8.71
(m 1H), 9.4- 1 (‘bs/"1H). 5 EXAMPLE 5 Compound No. 29:

6- (3-{214-(4-chloro-3-trifluoronethyl phenyl)- 3, 6-

di hydro-2H pyri di n(\fy y1] - 2- oxoet hy1} - 3, 8- di azabi cycl o[ 3. 2. 1] oct - 8-

yOnicotinic acid and the fumarate thereof 0.35 g of the conpound of Exanple
4 is dissol iredvhich Barandf naarelfs agfinedsn sﬁﬂrn'tula)rﬁubfandictﬂalafem‘s%ntsha

resulting s and

washed ngt hﬂéh%‘?ﬁ tjf)ﬁjem#ﬁi.'%hbl gﬁg %s!#é(?tr ﬁjaf_%gllﬁé?%ngﬁ NaCOH

and ext r act Hah reprasents aghlsuinevatem. et hyI acet ate After dryi ng and

evapor atgon of thﬁt@fé&gﬂbﬁ |§§@ﬁ&allgggrﬂ&i At iR thyd bfe%‘é%%e@flacba’ﬁees@bhal ned.

Said solid is djssolv In.l a 15 n of fumarjc_acid in

i sopr opanol afst r@HHéﬂ“'%é“Nlﬁﬁ?%rgpQPW?%Wﬁ&t gg?\g tﬁ’@”ﬂfﬁ"ﬂ%v‘é’m B?. 70.ny

?}‘vat Iht le IO; sdweht &lich g§@t@i(ljcﬁdme’ahéﬂihe dhtarofarin, detvdtiyideofaicdn, dilO)Eane or &VR
chine a NB0- rx

5.58-2.76 (fﬂ’g{z’%)%% ‘%%'qt n?“gét%zt%é'ée?%ﬁ”?'%“’g%&}gy?%d %“b'e 4.12

(bs, 1H), 4taﬁp¢rmurem)ne aorapogmts of Hormela @V} mre gqywerailyaqommerglﬁjly 6. 76

(m 1H) é&aui _ 7.76 (m 1H), 782(bs 1H), 7.91 (m

%%( %@121134{1)@ EXAVPLE 6 ComoundNo
53 3. (1 (248- (5- f gogquqaurpﬁsdp eryHga gva. optiona y |n the orm of an’ acid
di azabi cycl giiditidn 4aiClcad-Ba bBemted frol e comipelindd yf Fapyial(vi) 3a) pebenzoi ¢

aci d net hyl ster By carrying out the process as described in
Exanpl e 2, usi n%the conpound of preparation 10 in place of the
conpound of ipt %n 9, 30 the title conmpound is obtained in the form of

a free base. B%pm dmso-d6): 1.66 (m 2H),
1.78-1.99 (m 2 2. 88 2.35 (m .46 (m 2H), 2.57-2.75 (m 2H),
3.19 (s, 2H), 3. 1H), 8. 70 3. ?_l(s, 3H), 4.34 (s, 1H),
4.50-4.72 (m 3H), /6. . 7.54 (m 1H), 7.76 (m
1H), 7.89 (m 1H), (357N (bs, 0.5H),08.0 )ms 05H) 8.43 (m 2H). WO
2009/ 150388PCT/ FR20 951118 - 28 - The follow ng table describes

t he exanpl es obtai ned by application and/ or adaptation of described nethods
usi ng the appr opri at ¥lar eact ants and st aflei ng products: - 29 - CH2) -WR5 n

O NAB W R
am 15 ﬂ? Wthh R1,RZand m are as defined above, by dehydration.

The dehydration is carried out in an acidic medium, using, for
example, concentrated hydrochloric acid or an acetic acid/hydrochloric acid
mixture or an acetic acid/sulphuric acid mixture, at a temperature between
ambient temperature and 140°C. The reaction can also be carried out
using p-toluenesulphonic acid in a solvent such as toluene and at a
temperature between ambient temperature and the reflux temperature.

Alternatively, the compounds of Formula (IV), when mis = 1, can be
prepared from a compound of Formula (X)

B
7 N\
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in which A and B are as defined above, by formation of the guaternary
benzylammonium salt, followed by reduction with sodium borohydride in
solvents such as methanol or dioxane, at a temperature between 0°C and
ambient temperature, and by a debenzylation reaction carried out
according to conventional methods, known to those skilled in the art, for
example by catalytic hydrogenation on Pd/C or by treatment with
chloroformates and then hydrolysis in an acidic medium.

Exampl_es' of such reactions are described in the experimental
section.

Optionally, the process according to the invention comprises the
subsequent step consisting in isolating the desired product obtained.

The products of formulae (VI), (V), (VIIl), (IX) and (X) and the
reactants, when, the method for preparing them is not described, are
commercially ‘ available or described in the literature, or else can be
prepared according to methods which are described or known to those
skilled in the art.

According to another of its aspects, a subject of the invention is also
compounds of Formula (II)

B
A / N ©
mJﬂ%\n—Hal
(1)

in which A, B, m, n and Hal are defined as above; in the form of a base or

an addition salt with an acid. These compounds are useful as synthesis
intermediates for the compounds of Formula ([).

The following examples describe the preparation of some
compounds in accordance with the invention. These examples are not
limiting and merely illustrate the present invention. The numbers of the
compounds exemplified refer back to those given in the table hereinafter,
which illustrates the chemical structures and the physical properties of
some compounds according to the invention.

The physicochemical measurements were carried out in the

following way: _
The melting points were measured with a Buchi B540 machine.

H1 < - 1 ® ckF, | ----- .iii--- N1 Oxal ate

181-183
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The proton nuclear magnetic resonance ('H NMR) spectra were

recorded under the following conditions:

10

15

20

25

30

35

a) at 500 MHz on a Bruker machine equippéd with an Avance Il

console;
b) at 400 MHz on a Bruker machine equipped with an Avance |
console.
The chemical shifts are reported in ppm relative to the TMS
frequency.

All the spectra were recorded at the temperature of 40°C.

The abbreviations used to characterize the signals are the following:
s = singlet, bs = broad singlet, m = multiplet, bm = broad multiplet, d
= doublet, bd = broad doublet, t = triplet, q = quadruplet.

* = non-integrable owing to .interference with a broad peak due to

£

water.

** = non-integrable owing to interference with a peak due to the
NMR solvent.

2Xm = two partially superimposed multiplets.

The HPLC was carried out by means of a ThermoElectron LCQ

Deca XP Max system equipped with an ion-trap mass spectrometry

detector and a diode array detector. '

The conditions for analysis by liquid chromatography coupled to

mass spectrometry (LC/UV/MS) are the following:

Chromatographic system A

- Eluent A = HO + 0.01% TFA

- Eluent B = CH;CN

- Gradient of 98% of A to 95% of B in 10 minutes, then elution
with 85% of B for 5 minutes. '

- Flow rate 0.5 ml/minute; temperature 40°C

- Injection of 2 ul of solution at 0.1 mg/ml in a mixture of
CH3CN: H>0 = 9:1

- Chromatographic system B

- Eluent A = H,O + 0.05% TFA

- Eluent B = CH3CN + 0.035% TFA

- Gradient of 98% of A to 95% of B in 12 minutes, then elution
with 95% of B for 3 minutes.

- Flow rate 0.7 ml/minute; temperature 40°C

N1l Oxalate - Mr = 458 r.t. 10.9 Method E4 F 0 3 H1
LI..c., N1 HO - Mt =458 r.t. 8.8 Method D5 H 1



- L EEEE T NIl -- 1 Oxalate 123-126 M+ 457 r.t. 8 Method C7 H 1
=NCN- 3 .-- 1 Oxalate 163-164 M+ 491 r.t. 9.0 Method C8 H-I -ND_ N 1
Oxal ate 214-215 M+ 559 r.t. 7.2 Method A9 H
- WO 2009/150388 PCT/FR2009/051118
- 20 -

- Injection of 2 ul of solution at 0.1 mg/ml in a mixture of
CH3CN: Hz0 = 9:1
- Chromatographic system C
Eluent A = 5§ mM ammonium acetate buffer, pH 6.5
5 Eluent B = CH3CN
Gradient of 98% of A to 95% of B in 10 minutes, then elution
with 95% of B for 5 minutes.
- Flow rate 0.5 ml/minute; temperature 40°C
- Injection of 2 ul of solution at 0.1 mg/ml in a mixture of
10 CH3CNI H20 =9:1
- Chromatographic system D
- Eluent A = H,O + 0.005% TFA
- Eluent B = CH3sCN .
- Gradient of 95% of A to 90% of B in‘“17 minutes, then elution
15 with 90% of B for 5§ minutes.
- Flow rate 0.3 ml/minute; temperature 30°C
- Injection of 2 ul of solution at 0.1 mg/ml in a mixture of
CH3CN: H20 = 9:1
- Chromatographic system E
20 Eluent A = 5 mM ammonium acetate buffer, pH 6.5
Eluent B = CH3CN
Gradient of 95% of A to 90% of B in 17 minutes, then elution
with 90% of B for 5 minutes.
- Flow rate 0.3 ml/minute; temperature 30°C
25 ' - Injection of 2 ul of solution at 0.1 mg/ml in a mixture of
CH3CN: H20O = 9:1
- Chromatographic system F
- Eluent A = H-0 + 0.005% TFA
- Eluent B = CHiCN
30 - Gradient of 95% of A to 90% of B in 22 minutes, then elution
with 90% of B for 7 minutes.
- Flow rate 0.3 mliminute; temperature 40°C
- Injection of 2 ul of solution at 0.1 mg/ml in a mixture of
CH3CN: H,0 = 9:1
Chromatographic system G
Eluent A = H0 + 0.01% TFA
Eluent B = CH3CN-

35

]
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- Gradient of 80% of A to 60% of B in 15 minutes, then of 60%
of A to 100% of B in 5 minutes, then elution with 100% of B
for 5 minutes.
- Flow rate 0.4 mi/minute; temperature 40°C
5 - Injection of 2 ul of solution at 0.1 mg/ml in a mixture of
CH5CN: Hz0 = 8:1
- Chromatographic system H
- Eluent A = H20 + 0.01% TFA
- Eluent B = CH3:CN _
10 - Gradient of 80% of A to 95% of B in 19 minutes, then elution
| with 95% of B for 3 minutes. |
- Flow rate 0.5 ml/minute; temperature 40°C
- Injection of 2yl of solution at 0.1 mg/ml in a mixture, of
CH3CN: H,0 = 9:1 o
15 The products are detected by UV at 220 nm.
The columns used are C18 columns with a particle size between 2
and 4 ym, preferably of 3.5 ym. '
For the mass spectrometry part:
- lonisation mode: positive electrospray (ESI+)
20 - Sweeping from 100 to 1200 uma.

The thin layer chromatography was carried out on Merck silica gel
60 TLC plates. The silica gel for the flash column chromatography is sold
by Biotage.
25 All the solvents used are of “reagent grade” or “HPLC grade” purity.

Preparation 1 : _
2-[8-(5-trifluoromethylpyridin-2-yl)-3,8-diazabicyclo[3.2.1]octane
hydrochloride

30 0.9 g of 2-chloro-5-(triftuoromethyl)pyridine (1X), 1 g of 1-benzyl-3,8-
diazabicyclo[3.2.1Joctane, 0.75 g of potassium carbonate and 0.33 g of Nal
are charged to 8 ml of DMF. The reaction is carried out in a Biotage®
microwave initiator for 30 min at 160°C. The resulting product is then
poured into a saturated aqueous solution of sodium chioride and the

35 mixture is extracted with ethyl acetate. The organic phase is dried over
Na,SQ;, filtered, and evaporated under vacuum. 1.5 g of an oily material
are isolated and.are purified by flash chromatography on a Biotage®
column, the eluent being 98/2 cyclohexane/ethyl acetate. 440 mg of a light
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oil are isolated. 0.44 g of the compound obtained in the preceding stage in

20 mi of ethanol, 2 ml of isopropancl.HCI, in the presence of 0.14 g of 10%

Pd/C, is hydrogenated at 45°C under atmospheric pressure for 4 hours.

The resulting product is filtered and evaporated under vacuum and 350 mg
5  of the title product are isolated in the form of a white solid.

Preparation 2
2-[8-(5-fluoropyrimidin-2-yl)-3,8-diazabicyclo[3.2.1]octane
hydrochloride
10 .1.44g of 2-chloro-5-flucropyrimidine, 22g of 1-benzyl-3,8-
diaZabicycio[3.2.1]octane, 1.7 g of potassium carbonate and 0.73 g of Nal
are charged to 27 ml of N-methylpyrrolidone. The mixture is heated at
110°C for 5 hours. it is then poured into a saturated aqueous solution of
sodium chloride and the resuiting mixture is extracted with ethyl acetate.
15 The organic phase is dried over Na;SOy, filtered and evaporated under -
vacuum. 3.2 g of an oily material are isolated and are purified by flash
chromatography on a Biotage® column, the eluent being 95/5
cyclohexane/ethyl acetate. 1.4 g of a white solid are isolated and dissolved
in 35 ml of 1,2-dichloroethane. 0.72 ml of 1-chloroethyichloroformate is
20 added at 0°C and the mixture is left to stir under a stream of nitrogen for
10 minutes at 0°C and then for 3 hours at 85°C. The solvent is evaporated
off and 35 mi of methano! are added. The resuiting mixiure is heated for
30 minutes at the reflux temperature. The solvent is evaporated off and the
residue is treated with isopropancl. A white solid is obtained and filtered off,
25 and 900 mg of the title product are isolated. M.p. 236-239°C.

Preparation 3
2-[8-(3-pyridin-2-yl)-3,8-diazabicyclo[3.2.1]octane hydrochloride
0.39¢ of 3-bromopyridine, 19 of 1-benzyl-3,8-
30 diazabicyclo[3.2.1]octane, 0.07 g of paliadium acetate, 0.34 g of sodium
tert-butoxide and 0.06 g of tri-tert-butylphosphine are charged to 8 ml of o-
xylene. The mixture is heated at 120°C for 6 hours. The resulting product is
filtered through celite and the solvent is evaporated off. 1.3 g of an oily
material are isolated and are purified by flash chromatography on a
35 Biotage® column, the eluent being 6/4 cyclohexanefethyl acetate. 700 mg
of a light oil are isolated. The product of the preceding stage, in 29 m! of
ethanol, 2 mi of isopropanol.HC, in the presence of 0.35 g of 10% Pd/C, is
hydrogenated at 40°C under atmospheric pressure for 4 hours. The
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resuiting product is filtered and evaporated under vacuum and 500 mg of
the title product are isolated in the form of a white solid.

Preparation 4
5 3,8-diazabicyclo[3.2.1]oct-8-yInicotinic acid methyl ester
hydrochloride
042 g of methyl B-chloronicotinate (IX), 0.5g of 1-benzyl-3,8-
diazabicyclo[3.2.1]Joctane, 0.4 g of potassium carbonate and 0.17 g of Nal
are charged to 7 ml of N-methylpyrrolidone. The mixture is heated for
10 7 hours at 110°C. It is then poured into a saturated aqueous solution of
sodium chloride and j(he-re,-sulting mixture is extracted with Aethyi acetate.
The organic phase is dried over Na;SOq, filtered and evaporated under
vacuum. 1.1 g of an oily material are isolated and are purified by flash B
chromatography on a Biotage® column, the eluent being 8/2
15  cyclohexane/ethyl acetate. 520 mg of a light oil are isolated. The product
obtained in the preceding stage, in 20ml of ethanol, 2ml of
isopropanol.HCl, in the presence of 0.22 g of 10% Pd/C, is hydrogenated at
40°C under atmospheric pressure for 2 hours. The resulting product is
filtered and evaporated under vacuum, and 440 mg of the title product are
20  isolated in the form of a white solid.

Preparation 5
4-(3-trifluoromethyiphenyl)-1,2,3,6-tetrahydropyridine hydrochloride

In a round-bottomed flask equipped with a mechanical stirrer, 50 g
25  of 4-(3-trifluoromethylphenyl)-4-piperidinol are charged to 377 ml of water
and 514 ml of concentrated hydrochioric acid. The mixture is left to react at
reflux for 5 hours and is then cooled to ambient temperature. A white solid
precipitates. It is fiitered off through a Bichner funnel and dried in an oven.
37 g of a white solid are isolated. M.p. 203-204°C.
30
Preparation 6
4-(3-trifluoromethyl-4-chlorophenyl)-1,2,3,6-tetrahydropyridine
hydrochloride
By carrying out the process as described in preparation 5, but using
35  4-(3-trifluoromethyl-4-chlorophenyl)-4-piperidinol  in  place of 4-(3-
triﬂuoromethylphenyl)—4—piperidinol, the title compound is obtained. M.p.
263-265°C.
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Preparation 7

-3-{1,2,5,6-tetrahydropyridin-3-yl)benzoic acid methyl ester

hydrochloride

10.9 g of 3-(pyridin-3-yl)benzoic acid methyl ester, 90 mi of toluene

5 and 8.72 g of benzyl bromide are charged, and the mixture is heated at the

reflux temperature for 8 hours. The resulting product is evaporated and

treated with diisopropyl ether. 19.65 g of a solid are obtained and dissolved

in 540 ml of methanol. 3.7 g of sodium borohydride are added slowly at

0°C and the mixture is stirred at ambient temperature for 30 minutes.

10 The solvent is evaporated off, the residue is taken up with water and
the resulting product is extracted with eihyi acetate. The organic phase is
dried over Na,;SOq, filtered and evaporated under vacuum. 18 g of an oily
material are isolated and are purified by flash chromatography, the eluent
being 8/2 cyclohexane/ethyl acetate. 10 g of an oil are isolated. The

15 product of the preceding stage, in 200 mi of methanol, 5mi of
isopropanol.HCI, in the presence of 1.2 g of 10% Pd/C, is hydrogenated at
40°C under atmospheric pressure for 2 hours. The resulting product is
fitered and evaporated under vacuum, and 440 mg of the title product are
isolated in the form of a white solid. M.p. 160-162°C.

20
Preparation 8
2-chloro-1-[4-(3-trifluoromethylphenyi)-3,6-dihydro-2H-pyridin-1-
yllethanone

in a round-bottomed flask equipped with a mechanical stirrer, 3.44 g

25 of the compound of preparation 5 are suspended in 33.5mi of
dichloromethane. 3.8 ml of triethylamine are added and the mixture is
brought to 0°C. At 0°C, 1.01 ml of chloroacetyl chloride, i.e. the compound
of general Formula (V) in which Hal=Hal'=Cl and n=1, are run in dropwise.
‘The mixture is left to react for 1 and a half hours and is poured into water.

30 The resulting mixture is extracted with dichloromethane. The organic phase
is dried over Na»;SQq, filtered and evaporated under vacuum. 4.1 g of a
dark oily fat are isolated, triturated, and then left to stand in the cold. The
resuiting product is separated by settling out and the supernatant is
evaporated off under vacuum. 420 mg of a light oil are isolated.

35
Preparation 9 _
2-chloro-1-[4-(3-trifluoromethyl-4-chlorophenyl)-3,6-dihydro-2H-
pyridin-1-yllethanone
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By carrying out the process as described in preparation 8, but using
the compound of preparation 6 in place of the compound of preparation 5
and by purifying the crude product by flash chromatography, the ftitle
compound is obtained in the form of a white solid.

Preparation 10
2-(chloroacetyl)-1,2,5,6-tetrahydropyridin-3-ylbenzoic acid methyl
ester

By carrying out the process as described in preparation 9, but using
10  the compound of preparation 7 in place of the compound of preparation 6,
the title compound is obtained in the form of a white solid. )

EXAMPLE 1
Compound No.1:  1-[4-(3-trifluoromethylphenyl)-3,6-dihydro-2H-
15  pyridin-1-yl]-2-[8-(5-triflucromethylpyridin-2-yl)-3,8-
diazabicyclo[3.2.1]oct-3-yl]ethanone and the oxalate thereof
0.19 g of the compound obtained in preparation 1, 0.18 g of the
compound obtained in preparation 8, 0.18 g of potassium carbonate and
0.04 g of Nal are reacted in 4.5 ml of DMF. The reaction is carried out by
20 means of a Biotage® microwave initiator for 30 min at 180°C. The resulting
product is poured into water and the resulting mixture is extracted with
ethyl acetate. The organic phase is dried over NazSQ,, filtered and
evaporated under vacuum. 250 mg of an oily material are isolated. [t is
purified on a column by flash chromatography using a Biotage® column,
25  elution being carried out with an 8/2 mixture of cyclohexane/ethyl acetate.
100 mg of oil are isolated. 80 mg of a white solid are obtained by
salification with oxalic acid.
NMR (Machine b). & {(ppm, dmso-d6): 1.80-2.05 (m, 4H), 2.41-2.6
(m, **), 2.59-2.84 (m, 3H), 3.5 (bs, 1H), 3.31 (bs, 1H), 3.69 (m, 1H), 3.76
30 (m, 1H), 4.12 (s, 1H), 4.33 (s, 1H), 4.66 (bs, 2H}, 6.36 (m, 1H), 6.87 (m,
1H), 7.57-7.67 (m, 2H), 7.70-7.82 (m, 3H), 8.40 (bs, 1H).

EXAMPLE 2
Compound No. 11: 1-[4~(3-trifluoromethyl-4-chlorophenyl)-3,6-_
35 dihydro-2H-pyridin-1-yl]-2-[8-(5-fluoropyrimidin-2-yl)-3,8-
diazabicyclo[3.2.1]oct-3-yi]ethanone
4021 g of the compound obtained in preparation 9, 26.6 g of the
compound obtained in preparation 2, 30 ml of diisopropylethylamine and
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1500 ml of DMF are reacted together. The mixture is heated for 3 hours at

100°C. The resulting product is poured into water and the resulting mixture

is extracted with ethyl acetate. The organic phase is dried over Na>S50q,

fitered and evaporated under vacuum. 69 g of an oily material are isolated.

5 It is purified on a column by flash chromatography using a column that is

eluted with a 7/3 mixture of hexane/ethyl acetate. 42.14 g of the title

product are isolated. Said product is treated with diethyl ether, the resuiting
product is filtered, and 33.45 g of a white solid are obtained.

NMR (Machine a). & (ppm, dmso-d6): 1.72-1.98 (m, 4H), 2.38 (m,

10 2H), 2.45-2.54 (m, **), 2.56-2.74 (m, 3H), 3.14 (s, 1H), 3.18 (s, 1H), 3.68

(m, 1H), 3.78 (m, 1H), 4.12 (bs, 1H), 4.36 (bs, 1H), 4.59 (m, 2H), 6.38 + i

6.41 (2Xm, 1H), 7.70 (d, J = 8.5 Hz, 1H), 7.75 (bd, J = 8.5 Hz, 1H), 7.82

(bd, J =2 Hz, 1H), 8.42 (bs, 2H).

15 EXAMPLE 3
Compound = No. 27: 1-[4~(3-trifluoromethyl-4-chlorophenyl)-3,6-
dihydro-2H-pyridin-1-yl}-2-[8~(-3-pyridin-2-yl)-3,8-
diazobicyclo[3.2.1}oct-3-yl]ethanone
By carrying out the process as described in Example 2, but using
20 the compound of preparation 3 in place of the compound of preparation 2,
the title compound is obtained in the form of a free base.
NMR (Machine a). & (ppm, dmso-d6): 1.77-1.98 {m, 4H), 2.40-2.67
(m, **), 3.09 (s, 1H), 3.13 (s, 1H), 3.68 {m, 1H), 3.77 (m, 1H), 4.11 (bs, 1H),
4.26-4.40 (m, 3H), 6.38 (m, 0.5H), 6.42 (m, 0.5H), 7.11-7.22 (m, 2H), 7.71
25 (d,J=8.5Hz 1H), 7.76 (bd, J = 8.5 Hz, 1H), 7.82 (bd, J = 2 Hz, 1H), 7.86
(bs, 1H), 8.19 (m, 1H).

EXAMPLE 4 .
Compound No. 28: 6-(3-{2-[4-(4-chloro-3-trifluoromethylphenyl)-3,6-
30 dihydro-2H-pyridin-1-yl]-2-oxoethyl}-3,8-diazabicyclo[3.2.1]oct-8-
yl)nicotinic acid methyl ester and the hydrochloride thereof
By carrying out the process as described in Example 2, but using
the compound of preparation 4 in place of the compound of preparation 2,
the title compound is obtained in the form of a free base. It is dissclved in
35 diethyl ether and a solution of isopropanol saturated with HCI is added, and
the formation of the hydrochloride in the form of a vitreous solid is obtained.
NMR (Machine a). d (ppm, dmso-d6): 2.12 (m, 2H), 2.24 (m, 2H),
2.46-2.55 (m, **), 2.60 (bs, 1H), 3.27 (m, 2H), 3.46-3.64 (m, 3H), 3.72 (m,
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1H), 3.83 (s, 3H), 4.05 (bs, 1H), 4.17 (bs, *), 4.20-4.36 (m, *), 4.89 (bs, 2H),
6.37 (m, 1H), 6.97 (d, J = 9.0 Hz, 1H), 7.69-7.78 (m, 2H), 7.80 (m, 1H),
8.07 (m, 1H), 8.74 (m, 1H), 9.4-10.1 (bs, 1H).

EXAMPLE 5
Compound No. 29: 6-(3-{2-[4-(4-chloro-3-trifluoromethylphenyl}-3,6-
dihydro-2H-pyridin-1-yl]-2-oxoethyl}-3,8-diazabicyclo[3.2.1]oct-8-
yh)nicotinic acid and the fumarate thereof

0.35 g of the compound of Example 4 is dissolved in 3 mi of an
agqueous solution of HCI at 35%. The resulting solution is heated at the
reflux temperature for one hour, and washed with ethyl ether. The pH is
adjusted to 5 with a solution of NaOH and extraction is carried out with
ethyl acetate. After drying and evaporation of the organic phase, 220 mg of
a vitreous $olid are obtained. Said solid is dissolved in isopropancl and a
solution of fumaric acid in isopropanol is added. The fumarate precipitates
and is filtered off.

70 mg of title product are isolated in the form of a white solid.

NMR (Machine a). & (ppm, dmso-d6): 1.74-2.07 (m, 4H), 2.31-2.55

(m, **), 2.58-2.76 (m, 3H), 3.09-3.36 (m, *), 3.68 (m, 1H), 3.78 (m, 1H),
4.12 (bs, 1H), 4.35 (bs, 1H), 4.64 (bs, 2H), 6.40 (m, 1H), 6.64 (s, 2H), 6.76
(m, 1H), 7.71 (d, J = 8.5 Hz, 1H), 7.76 (m, 1H), 7.82 (bs, 1H), 7.91 (m, 1H),
8.62 (bs, 1H), 12.1-13.4 (m, 2H).

EXAMPLE 6

Compound No. 53: 3-(1-{2-[8-(5-fluoropyrimidin-2-yl)-3,8-
diazabicyclo[3.2.1]oct-3-yl]acetyl}-1,2,5,6-tetrahydropyridin-3-
yl)benzoic acid methyl ester

By carrying out the process as described in Example 2, but using
the compound of preparation 10 in place of the compound of preparation 9,
the title compound is obtained in the form of a free base.

NMR (Machine a). & (ppm, dmso-d6): 1.66 (m, 2H), 1.78-1.89 (m,
2H), 2.23-2.35 (m, 2H), 2.35-2.46 (m, 2H), 2.57-2.75 (m, 2H), 3.19 (s, 2H),
3.61 (m, 1H), 3.70 (m, 1H), 3.88 (s, 3H), 4.34 (s, 1H), 4.50-4.72 (m, 3H),
6.41 {m, 0.5H), 6.46 (m, 0,5H), 7.54 (m, 1H), 7.76 (m, 1H), 7.89 (m, 1H),
7.96 (bs, 0.5H), 8.02 (bs, 0.5H), 8.43 (m, 2H).

/,-.
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The following table describes the examples obtained by application
and/or adaptation of described methods using the appropriate reactants

and starting products:




r.t.

6-3 Method A 35 H1

36

L4

6.2 Method A 34 0 H1 ci

1 oxalate 190-191 M+ 525 r.t. 6,0 Method A
asSt CFH1-tr \N \.../ COCEt 1:7.--, 1
WO 2009/150388 PCT/FR2009/051118
-2G.
{CH,) _-W-R5
)
N A B w R5 n Salt Mp LCMS
o CFs MH+ 525
- | ) 217-219
1 oF H — e N 1 | Oxalate rt. 14.9
Method F
cf N 181-183 M+ 424
2 \[:1\ H —N| N— /112 1 - rk 8.6
Method Al
. Ny M+ =458
3 ﬁ/{:]\ H = Jh— /ﬂ:) 1 |oxaiate| r1 108
3 .
N ¢ Method E
H N M+ =458
4 c&/[:l\ —{! N— 'Ji;J 1| Hoi - r1.8.8
. Method D
N M+ = 525
5 cF/@\ H — n—| M > 1 |Oxalate| - rt 11.8
3
Method F
MH+ 457
X 123-126
6| H — — || |1 |Oxalate rt.8
N Method C
CFy MH+ 491
EAVEN [ 163-164
7 | P H — e NG 1 | Oxalate r.t. 8.0
Method C
CF. MH+ 559
. Y ] 214-215
o H — — N/ 1 | Oxalate ri 7.2
Method A
- M+ = 507
9 W/L:]\ H —:i | L - - rL6.1
Method Al
“ S Chy M+ = 491
10 \©\ H = — N 1 | Oxalate - rt. 5.7
Method A

-....,#IN oxalate 212-213 M+ 525 it.

32 -



oxal ate 210-211 M+ 563 r.t.

r*NII
1iTh

6.9 Method B 37 6.---c--.

, CFrALG-k H1

.N--- 1 oxal ate 220-221 M+ 457 r.t. 5.6 Method B 38 (| H 1 -NCN\-
1fumarate 161-163 MH+ 458 r.t. 5.1 Method A 39 0.idel, 411 CF, H
WO 2009/150388 PCT/FR2009/051118
-30 -
c Nf’?/s r $47-148 MH+ 870
12 GFI;\ 1 —r@— ,J\N/ - 1168 |
Method A
o Fou
3 , 1| =] o= o Oxalate| =~ rt. 13,0 |
o N@ ; Method C
o /_{jzcﬂ speqar | M AT
19 1 1 —s{[ N— | Oxalate| rt 8.0
_ N Method G
l N #, ] M+ = 545
el T e P - 1.6.2
15 ::D\ 1 { 7 Oixalate r )
CD\ 1 _@_ /@ Onatats] 0 | MrT: :7:
16 o | . L | £ 8. .
' » ' TAH+ 498
7 G:Q\ 1= @ — J’L?F HCI HTO | ez 7
i Msthod H|
T M+ = 573
< S ;
18 n 1 ﬁ@—- EN,- Oxalate} - 1t 7.2
o | Method A
WM+ 476
| ler F 154-155 _
19 1| =] W— ‘ﬂ’j’ - rt 8.0
o1 O-| X A
MH+ 442 |
L 47 |
20 QQ e /'11\ MJ g - 14147 rL &7 |
Method Al
MH+ 476 |
] ‘ ' F 27229
Al O o o[ ] e |
M= 442
o N F 157-159
220 1 ) i N l/j - rt 80 |
“'@ /l\” Mathod A
- ' MHE+ 544
’ N7 F 205-206
23 — | HE rt 6.8
BF,/& _@N /’\:lj’ Method A




-NN-

H1 (T

»

i N

-3%-

) -V.% N oxal ate 150-151 M+ 492 r.t.
-NCN- NC) -11 1 oxalate 162-163 M+ 404 r.t. 4.4 Method A 41 on |
3,rat 1 _ 152-153 M# 550 r.t.

WO 2009/150388

6.5 Method A 42
PCT/FR2009/051118

24

o

_@_

133-134

MM+ 422
ri. 5.8
Method Al

25

_,@._

120-122

MH+ 492
ri 6.1
Method A

26

_@_.

HCI

223-224

MH+ 510
rt. 5.6
Method A

27

r

_@_

136-137

MH+ 491
rt. 49
Method A

28

8 o

_@_

HC)

Method Al

M+= 549
rt. 6.8

29

uq n;—- .

__N@N_

furnarate

165-168

MM+ 535
rt. 5.9
Method Al

a0

a
4

3

(4]
n
“

_G_

161-163

MH+ 559
rt. 6.7
Method Al

31

>

-

,_@_.

oxalate

218-220

MH+ 525
rt. 6.5
Method A

32

¥

_Q_

oxalate

135-136

MH+ 541
rt 6.1
Method A

33

oxalate

203-204

MH+ 508
r.t 6.2
Method A

34

0

58]

o
h
.

oxalate

212-213

MH+ 525
rf. 6.3
Method A

35

P

oxafate

190-191

MH+ 525 |

rt 6.0
Method A|

5.6 Method A4 H1

CF1



u, 1.3 H1 -NCN_ 1 192-194 M+ 536 r.t. 5.5 Method C caH N

el ;- -*rts, u" H1 N'<kt----F 1 le , 2 oxalate 140-141 M H+ 525
. WO 2009/150388 ' : PCT/FR2009/051118
-32.
: “MH+ 563
e Ry, ~CROE 210-211
36 D H 19— — - 1 | oxalate 1. 6.9
CFy
N Method Bj
N MH+ 457
Yy . = 220-221
sl A J | H 1] =N N | |1 oxalate rt.5.6
! N Method B
MH+ 458
Y 161-163
38 o H 1= l _— | /) 1 [fumarate ot 581
N N _ Method Al
' MH=+ 482
o AN 150-151
39 - H 1{— — ] P 1 | oxatate 1. 5.6
) N * Method
N MH+ 404
% 162-163
40 /@\ H 1] =N h— /[ J 1 | oxalate rt 4.4
N Method A
MH+ 550
B A 152153 -
41 I/ H 11— — P 1 — rt. 6.5
CFg
Method Al
COOH MH+ 538
o "i/\j 192-194 |
42 H 1) — @ — A it - rt 5.5
CF,
! Method C
: MH+ 525
43 GD\ H o |1 f ) N!/TF 2 | oxalate | ! £ 5.8
o, )\N P oxalate r.t. 5.
Method A
N N M+=510
44 H 1i— jZ - i,j’ 1 - - 161
CF; )\N’ r
Method Al
MH+ 438
@\ o —F 171-172
45 {0 H 11— - J\ P 1 [ oxalate r.t. 5.4
N Method B
CF, MH+ 546
o @ Yy 205-207 |
46 H 1]— — N_f,N 1 [fumarate ri.61
CF 7
Method B
. ) /TF MH+ 496
a7 . ® H 0 —j@ N— A!\N/ 1 - 200-201 rL58
Method ﬁf




U 5.8 Mthod A4 ur H1 -NN N----"F ii ----- "---. %WN1- - M=510Tr.t.

6.1 Method A 45 H 1 -NCN- N . .-. .. ..., -F ..---"--_ fi NWW1 oxal ate
171-172 M+ 438 r.t. 5.4 Method B 46 CG4 06 H -ND- C, _."--N*N1
- WO 2009/150388 o PCT/FR2009/051118
-33-
o CONH, : MH+ 534
48 CF;ED\ H 1] — @ — /Q/ poo BT so
¢ Method B
- I MH+ 476
F
49 C,/Q\ o= h— /*ﬁ:j/ 1] - 127 F15.7
o N Method
c - MH+ 500
50 CFD\ H 11— @ — | :N 1 | oxalate 160-161 r.t. 6.0
’ Method A
- MO+ 476
F - -
51 H CF/CL 1f— @ - /Tl:j 1 158157 ri. 5.9
: ! N Method Al
N 195196 | T 462
52 CF/Q\ H 0|~ @ — /&:;/ 1 i rt 5.5
! _ Method A
MH+ 466
F —_— -
53 H mc,@\ 1|— Qu /'ﬂ:j’ 1 [aaatacl IR
N Methad A
MH+ 476
F -
54 H 1] — @ — jfj/ g | Rt 21827 e
CFy N ' Method Al
o MH+ 492
55 CF:@\ H 1| — @ — /(NDN 1| e |2 ise
i Method A
MH+ 482
F
56 oc;,/©\ H 1] — @ - /’ﬁ:j’ 1] ~ | 135136 157
| N Method B
o} . CF, MHW
57 CFD\ H 1 —@— /@N/ 1{ E r R
’ " Method B
G g NG, , -
_ nuy MH+ 55
58 CF’D\ Hoo |1 @ /Q 1
o MH-+ BB
o] o] L] [
2N Method &

The compounds according to the invention have been the subject of
biochemical studies.

Cell culture:
The SH-SY-5Y strain (human neuroblastoma) is cultured
conventionally in a DMEM culture medium (Dulbecco’'s Modified Eagie's
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Medium) (Gibco BRL, France) containing FCS (5%) (foetal calf serum)
(Boehringer Mannheim, Germany), sodium pyruvate (1 mM) and glutamine
(4 mM) in collagen-coated culture flasks (Becton Dickinson, France).
The parent strain SK-N-BE (human neuroblastoma) and the clone
5 Bep 75, stably expressing the whole form of the human p75"™" receptor
(SK-N-BE Bep 75), are cultured conventionally in an RPMI culture medium
containing FCS (5%), sodium pyruvate (1 mM) and glutamine (4 mM). For
the SK-N-BE Bep 75 cells, hygromycin (200 #1/20 m! of mediumy) is added
as selection agent.
10 .
Study of the binding of "%l NGF to the p75""" receptor
The study of NGF binding (nerve growth factor radiolabelled with
iodine-125, Amersham — 2000 Ci/mmol) is carried out on a cell suspension
of the SK-N-BE Bep 75 strain in accordance with the method described by
15 Weskamp (Neuron, 1991, 6, 649-663). The non-specific binding is
determined by measuring the total binding after preincubation for one hour
with cells at 37°C in the presence of non-radiolabelled NGF (1 uM). The
specific binding is calculated by the difference between the total binding
measurement and the non-specific binding measurement. The competition
20 experiments are carried out using an iodinated NGF ("I NGF)
concentration of 0.3 nM. The concentrations inhibiting 50% (ICsp) of the
binding of "%l NGF to the p75""" receptor, of the compounds according to
the invention, are low and range from 10 to 107"'M.
The compounds of Formula (I} exhibit an activity in this test, with
25 ICs values which range from 10° to 10"'M. For example, compounds
No. 1, 2, 7 and 11 showed an ICsp of 1.35 nM, 0.18 nM, 0.29 nM and
0.98 nM, respectively.

Study of p75""F receptor dimerisation independently of its ligand
30 The study of p75N™® receptor dimerisation is carried out on a cell
suspension of the SK-N-BE Bep 75 strain. The cells (2.5 x 10* cellsiwell)
are placed in wells (96-well plate) for 24 h, and then preincubated for 1 h at
37°C in the presence or absence of the compounds according to the
invention. Supernatant, derived from culturing HEK293 human cells of
35 renal origin expressing, after transfection for 48 h, and secreting a soluble
form of the p75"™® receptor (extracellular part of the receptor) coupled to
an alkaline phosphatase, is then added at the final concentration of 10 nM.
The quantification of the specific binding of the soluble p75"™ receptor to
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the receptor present on SK-N-BE Bep 75 cells is determined by measuring
the enzymatic alkaline phosphatase activity after incubation of the cells for
1 hour at 37°C in the presence of the supernatant. After filtration and
transfer of the filters into 24-well plates, the alkaline phosphatase acfivity is
5 determined by adding CDP-Star chemiluminescent substrate (ready-to-use,
Roche). The concentrations, of the compounds according to the invention,
for inhibiting 50% (ICsp) of the dimerisation of the p75N'" receptor are low
and range from 10 to 107""M.
The compounds of Formula () exhibit an activity in this test, with
10 ICsp values which range from 10 to 107'M. _
For example, compounds No. 1, 3, 8, 11, 27, 28, 29 and 53 showed,
respectively, an 1Csg of 23.4 nM, 0.05nM, 0.68 nM, 0.2 nM, 0.23 nM,
9.84 nM, 0.14 nM and 2.08 nM.

15  Measurement of apoplosis

The cells (human neuroblastoma strains SH-SY-5Y and SK-N-BE
Bep 75) are placed in Petri dishes 35 mm in diameter (Biocoat collagen |
(10° cells/well)) in an appropriate culture medium containing 5% FCS for
24 h. The culture medium is then removed, the cells are rinsed with PBS

20  (Dulbecco’s Phosphate buffered saline), and then either fresh medium
containing 5% FCS, or medium containing NGF (at the concentration of
10 ng/ml) or beta-amyloid peptide (AB1-40) (at the concentration of 10 M)
is added, in the presence or absence of the compounds according to the
invention. The degrees of apoptosis are measured 48 hours after the

25 treatments in the case of the SH-SY-5Y strain, and 24 hours after the
treatments in the case of the SK-N-BE Bep 75 strain, by quantifying the
cytoplasmic histones associated with DNA fragments (cell death detection
ELISA, Boehringer Mannheim, Germany). The degrees of apoptosis are
expressed as quantity of oligonucleosomes/10° cells. Each value

30 corresponds to the mean of 9 experimental points distributed over 3
independent experiments.

The compounds of Formula () has an NGF-induced apoptosis-
inhibiting activity, with |Cs; values which range from 10®° to 10"'M. For
example, compounds No. 1, 3, 8, 11, 27 and 29 showed, respectively, an

35  ICspof 1.33 nM, 0.067 nM, 2.24 nM, 0.21 nM, 0.088 nM and 0.22 nM.

Thus, the binding of the compounds according to the invention to the
p75"TR receptor is reflected, on the one hand, at the biochemical level, by
the inhibition of the dimerisation of the receptbr induced by neurotrophins,
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or independently of the ligand, and, on the other hand, at the cellular level,
by the inhibition of the p75™ ' -receptor-mediated proapoptotic effect.

Thus, according to one of the subjects of the present invention, the
compounds of Formula (1) exhibit a very advantageous inhibitory activity on

5 p75""® receptor dimerisation independently of its ligand.

The compounds according to the invention can therefore be used for
the preparation of medicaments, in particular of medicaments for
preventing or treating any pathology in which the p75™" receptor is
involved, more particularly those indicated hereinafter.

10 The compounds according to the invention can also be used for
preventing or treating any pathology in which the p75N"™~ receptor is
involved, more particularly those indicated hereinafter.

Thus,. according to another of its aspects, a subject of the invention
is medicdments which comprise a compound of Formula (I}, or an addition

15  salt of the latter with a pharmaceutically acceptable acid.

Thus, the compounds according to the invention may be used, in
humans or in animals, in the treatment or prevention of various p75M'"-
dependent conditions, such as central and peripheral neurodegenerative
diseases, for instance senile dementia, epilepsy, Alzheimer's disease,

20 Parkinson's disease, Huntington's chorea, Down’s syndrome, prion
diseases, amnesia, schizophrenia, depression, bipolar disorder;
amyotrophic lateral sclerosis, multiple sclerosis; cardiovascular conditions,
for instance post-ischaemic cardiac damage, cardiomyopathies, myocardiai
infarction, heart failure, cardiac ischaemia, cerebral infarction; peripheral

25 neuropathies (of diabetic, traumatic or iatrogenic origin), damage to the
optic nerve and to the retina (retinal pigment degeneration, glaucomay);
retinal ischaemia; macular degeneration; spinal chord traumas and cranial
traumas; atherosclerosis; stenoses; healing disorders; alopecia.

The compounds according to the invention can aiso be used in the

30 treatment of cancers, for instance lung cancer, thyroid cancer, pancreatic
cancer, prostate cancer, cancer of the small intestine and of the colon,
breast cancer, and in the treatment of tumours, metastases and
leukaemias.

The compounds according to the invention can also be used in the

35 treatment of respiratory disorders, for instance pulmonary inflammation,
allergy and asthma, or chronic obstructive pulmonary disease.

The compounds aecording to the invention can also be used in the
treatment of cutaneous pain (of the skin, the subcutaneous tissues and the
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associated organs), somatic pain, visceral pain (at the level of the
circulatory, respiratory, gastrointestinal or urogenital system), and
neurological pain.

The compounds according to the invention can be used in the

5 treatment of chronic neuropathic and inflammatory pain and in the
treatment of autoimmune diseases such as rheumatoid arthritis.

The compounds according to the invention can also be used in the
treatment of diseases such as ankylosing spondylarthritis, psoriatic arthritis
or plague psoriasis.

10 The compounds according to the invention can also be used in the
treatment of bone fractures, or in the treatment or prevention of bone
diseases such as osteoporosis. '

~According to another, of its aspects, the present invention concerns
pharmaceutical compositions comprising, as active ingredient, a compound

15  according to the invention. These pharmaceutical compositions contain an
effective dose of at least one compound according to the invention, or a
pharmaceutically acceptable salt of said compound, and also at least one
pharmaceutically acceptable excipient.

Said excipients are chosen, according to the pharmaceutical form

20 and the method of administration desired, from the usual excipients which
are known to those skilled in the art.

In the pharmaceutical compositions of the present invention for oral,
sublingual, subcutaneous, intramuscular, intravenous, topical, local,
intratracheal, intranasal, transdermal or rectal administration, the active

25 ingredient of Formula (1) above, or the saft thereof, can be administered in
unit administration form, as a mixture with conventional pharmaceutical
excipients, to animals and to humans, for the prevention or treatment of the
above conditions or diseases.

The appropriate unit administration forms comprise oral

30 administration forms such as tablets, soft or hard gel capsules, powders,
granules and oral solutions or suspensions, sublingual, buccal,
intratracheal, intraocular or intranasal administration forms, forms for
administration by inhalation, topical, parenteral, such as transdermal,
subcutaneous, intramuscular or intraveaous administration forms, rectal

35 administration forms, and implants. For topical application, the compounds
according to the invention can be used in creams, gels, ointments or
lotions.
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By way of example, a unit administration form of a compound
according to the invention in tablet form may comprise the foilowing

- components:
Compound according to the invention 50.0 mg
Mannitol 223.75 mg
Sodium croscarmellose 6.0 mg
Maize starch ' 15.0 mg
Hydroxypropylmethylce[luldse 2.25 mg
Magnesium stearate 3.0mg

The dose of active ingredient administered per day may reach 0.01
to 100 mg/kg, in one or more intakes, prefergbly 0.02 to 50 mg/kg. In
general, the daily dose of the compound according to the invention will be
the lowest effective dose of the compound capable of producing a
therapeutic effect. '

There may be particular cases where higher or lower dosages are
appropriate; such dosages do not depart from the context of the invention.
According to the usual practice, the dosage appropriate for each patient is
determined by the physician according to the method of administration and
the weight and response of said patient.

According to another of its aspects, the present invention aiso
concerns a method for treating the pathologies indicated above, which
comprises the administration, to a patient, of an effective dose of a
compound according to the invention, or a pharmaceutically acceptabie salt
thereof.
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to WO 2009/ 150388PCT/ ER2009/ 051118 - 35 - the receptor present on SK-N BE
Bep 75 cells is deter ied by neasuring the enzymatic al kali ne phosphat ase
activity after inggbafion of the cells for 1 hour at 37C in the presence of
the supernat gn A filtration and transfer of the filters into 24-well
pl ates, the alkal osphat ase activity is 5 determ ned by addi ng

CDP- Star chem | um™m&scent substrate (ready-to-use, Roche). The
concentqymtions, of the cospounds according to the invention, for inhibiting
50% (| ) of ,the djnerisatign of th 75NTR receptor are |ow and range
from 10-6 t 0" frKfrogenous hec%erooyﬁ% @Hf?ﬁ& FY8: of Formula (1) exhibit an
activity in this test, with 10 1 C50 val ues which range from10-6 to 10-11M
For exanple, conmpounds No. 1, 3, 8, 11, 27, 28, 29 and 53 showed,
respectively, an | C50/of .4 nM 0.0 0.68 nM 0.2 .23 nM 9.84

nM 0.14 nM a 2. 13\ yMeasu osis__ » cells
(human neur obI¥dStSna & ps SH SY-5Y\a - N- ep 1- } | aced in
Petri dishes 35 mm i n 84 ter (Biocoa | agen (105 /well)) in an

appropriate culture nedium containing 5% FCS for 24 h. The cul ture nmedi um
is then renpyadeptdiangeh! 3opge rinsed with PBS 20 (Dul becco's Phosphate

buf f er %cbnsal [ ne%, and 1the£. ei ther fresh nedi um containing 5% FCS, or nedium
cont ai rfithg N&EERFEBeRISe! @oficent rati on of 10 ng/m ) or beta-anyl oi d peptide
(Al 31-40) (aR1tlepressnterd hatogem afoniOa, (B)-Ci)allatidgoup,i a triflecmmestbyce or

absence of orpou [ : ' i on:. _The degrees of

apopt osi s a%@%a%ﬁ?@@%@@guég{ %&”@‘hh"gf"%\“?@é)a’t%@éc&{s in the case of the
SH- SY-5Y strain, and 24 hours after the treatnments in the case of the
SK-N-BE Sep 75 strain, by quantifying the cytoplasm c histones associ ated
with DNA fragnents (cell death detection ELISA, Boehringer Mannhei m

- Gernmany). The degrees of apoptosis are expressed as quantity of

ol i gonucl eosones/ 105 cells. Each value 30 corresponds to the nmean of 9

Y Y . ——




Thus, the binding of the conmpounds according to the invention to the p75NTR
receptor is reflected, on the one hand, at the biochem cal |evel, by the
inhibition of the dinerisation of the receptor induced by neurotrophins,

WO 2009115a388PCT/ FFt 2009/ 051118 - 36 - or independently of the I|igand,

and, on t he VWORRA0MUEHABB&t the cellular level, by tﬁ’&T’ﬁRiZQPP(W"a t he
p75l\ﬂ'R—receptor-ned| at ed proapoptoti c_gbf_ect. Thus, according to one
of the subjects of the present invention, the conpounds of Formula (1)

exhibit a vegp @gﬁéﬁg?H%?@Bh%{;ﬂ}é @é}bgéfﬁ %Yorﬁ”a?@?@a)dlifﬁ greaepPhOr

dinerisation I n

oun ording to
the inventi Hﬂﬂl{%‘ﬁmﬁﬂéﬂ éﬁ@‘ﬁél b?e(Qns@ei) YtHeupr @ﬁﬁ‘lrﬂé%rpﬁ'l‘nép rr\’ﬁif%ajn@nt sg in

parti cul ar Q)‘OORdgr’éﬁBQj?taSCWHJ\QrI’OB preventing or treating any pathol ogy in
whi ch t he p7?%FﬂPEtor is invol ﬁ re particularly those indicated

her ei naft er EXIHD GHQUP 2 ?ﬁg to the invention can al so be used
for p pr&venting or treating any pathology in which the 7 5NTRreceptor is

i nvol ved, nore particularly those i ndi cated her after. Thus, "
according to anot of its as S, a subj e%jk the iny [ MR4i s
medi canent s whi . )_rr%ée a orrp rur &N (1), o dition 15salt
of the latter wi macejltic R3ac ~ab| ?{%d t he

' hu

conmpounds accor 'dﬁaﬁﬁgthe i nt may b iphiln ani mal s,
in the treatnment pr QEn i on 0¥ ¥g¢|ous deﬁ@ndent condrtﬁbns such as
central and peri pheral neurodegeneratrve di seases, for instance senile
dementi a, epilepsy, Alzherner s di sease, 20 Parkinson s di sease,

Hunti ngton's chorea, & ndrone, prion diseases, amesia,

schi zophreni a, depri PO ar di sorder; anyotrophic | ateral sclerosis,
mul tiple scl @fosi ¢ '3conditions for instance post-ischaemc
cardi ac danage, car¥ nyocardi al infarction, "heart failure, .
cardi ac i schaem a, ce@ébral nfB4tion; peripheral 25 neuropathles (of

di abetic, traumatic or iatrogenic origin); danage to the optic nerve and to

h i d |
mcul ar deolhdP PR oR8' ¥ e FREREA b By YR SR TRL: af I pdsHiRCT &
at her oscl er osiepengeri sapreserntad |hrygrage$baf@m A halogescatam, 'ﬁl@c@m)@%ds
according tget | gﬁ ¢42¥iﬁ8§(¥ Ogﬂ"oﬁe ﬁ%&@n*é‘fﬁﬂ & tﬁﬁlﬂ)r@@re&ﬁ&@t mbapfa cancers,

for i nst ance

cancer, ‘pancr eatlﬁ ﬁ%r?__g rostate
cancer, Q:ané!éﬁ”%fortaﬂgoé?ﬂd(Poﬂﬁ”%{?Q@"'%@ RERE did . cancer, and

in the treat Rems Mid mmﬁf@enmt@scggﬁ@ g,rmljpl eukaem as. The

corrpounds acc gr E'aroé e mventr(gcrI can '?H‘@ﬁ be uaed in the 35 treatnent
respirat Br@‘ P @rgasefqrroflarqga N 53 fl ammation, allergy and

asthna or chronic obstructive pulnnnary dlsease The conpounds

according to the |n e d i t t aneous
pai n (of the skif. CRUHIRORGEYRS 1 CEIRE 1.3t it 53 Bod nrofe

2009/ 15588MOM,FR2GDWIOBELY radeal,-a £30R arosg of ga(h@)\les@rmpr &N b6 n,

Vi seeral  Paidiml Gta bag. bPUPLn SaklR it ahe, Tespl fatory,

gastrointesti na urogeni tal syst e and neurologlcal pai n. The
conpounds according to the invention can be used in the 5 treatnent of
chroni ¢ neur opat Bi CC@Hﬁbdu‘hﬁ'éUderﬁ? Yo BRaith {2, Buth ehdtrRBreprabents a
aut oi mune di sea e ﬁCh as rheu oid arthritis. The conpounds
accordi ng t%“¥ﬁe3 AVB%Ef on can al so be used in the treatnent of diseases
such a(nkyl osi ng spondylarthritis, psoriatic arthritis or plaque
psoriasis. 10The conpounds according to ghe invention can also be used in
t he treat nent of bone fractNres or in_the treatnent or preventron of bone

di seases such teopor rdlng to ar its aspects,
the present con er mgar ut 5 rrp' sing, as
active ingr edr a co 15 ac dﬁ"gﬁ se

phar maceuti cal i onsN c tain arNeffectr ve dos of st one
conmpound accordl ng to the i nv ion, or a pharnaceutically accept abl e salt
of said conpRERIR3aiM Rhsmaaerldeaﬁp r@;ﬁ\‘és@hﬁé FgERIgenCatbhy, aan@r@génbbre

exci pi ent eif@y Eg_)ﬁﬁfﬁ are %ﬁﬁ'ﬁ ﬁco dr n@l f) 8s

phar maceut i & 4TTYYPASIEYIq ol JEFERL IR s qrgl:lo & om t he
usual exci phagd or aarchdditien &am\mthtan ahdse skilled in the art. In the
phar nacﬁuti cal conpositions of the present invention for oral, sublingual,
subcut aeous, intranuscul ar, intravenous, topical, local, intratracheal,

intranasal, transdermal or rectal adm nistration, the active 25 ingredient
of Formula (1) above, or the salt thereof, can be adm nistered in unit
adm nistration form as a mxture with conventional pharnmaceuti cal

exci pients, to aninal s and to humans, for the prevention or treatnent of



The appropriate unit admnistration fornms conprise oral 30 adm nistration
f\orms such as tablets, soft or hard gel capsules, powders, granules and
oral solutions or suspensions, sublingual, buccal, intratracheal,

i ntraocul ar or intranasal adm nistration, forms for r,ati on by
i'nhal ati on, WEH2@08/15038&nt eral, such as transder m{gci’%mﬁghgﬁ

i ntramuscul ar or intravenous adnmini st rafion forms, rectal

adm nistration forns, and inplants. For topical appl i cati on, t he conpounds
according to the 4 n\&ithp8iind aBeHeindsRIClaimcr, gapk thagel s, oi ntments or

| otions. WO 2009/ 15038%PCT/ FR2009/051118 - 38 - By way of exanple, a
uni t adni ni StPAEPETERS ™ of a conpound according to the invention in tabl et
form may conp kesresdastsf ol | owi ng conponents: 5Conpound according to the

i nvention50.0 ng Mannitol 223. 75 ng Sodi um croscarnel | ose6. 0 ng Mi ze
starch15.0 ng Hyd roxypropyl nethyl cell uR®bse2. 25 ng 10Magnesi um

stearate3.0 ngy The dose of acti vr edi ent adm ni stered per day may
()

reach 0.01 to 100 ng/kg, in one diR kes, preferably 0.02 to 50

ng/ kg. In general, the daily dose of th pound according to the
invention will be 15 the | owest effectiVve dose of the conpound capabl e of
produci ng a therapeutic effect. There may be particul ar cases where
hi gher oF | ower dosages are appropriate; such dosages do not depart from

t he cont ext ankl B mepreserista bydroges@teinhg to the usual practice, the dosage
appropriate _fQr; ge@ﬁﬁr hbggqqegéfog?dg%ggérﬁ figgh:by the physician according to
t he nmet hod of mni s atl on and the weight and response of said patient.
According to another of its aspects, the present invention also concerns a

met hod for treati ng 2\ pat hol ogi i ndi cat ed e, which conprises the
adm ni strati owl atyent ,__of; fectiveyd a 25 conpound
according to e t/on, or a macend i cali- cceptable salt t her eof .
WO 2009/ 150388PCT/ F 91051118 - - CLAIM5 T. Conpound corresponding to

and B 1 pr RO EI 8@ atom or A represents a. ryar ogen at omand B
represents: -R1 represents a halogen atom, a (C:-Cs)alkyl group, a trifluoromethyl
radical, a (C4-C4)alkoxy group or a trifluoromethoxy radical;
- R2 represents a hydrogen atom, a halogen atom, a (C+-Cs)alkyl group, a
trifluoromethyl radical, a (C4-C4)alkoxy group or a trifluoromethoxy radical;
15 - R5 represents a group of formula:

@ /E R3 ~E &Lm {;‘;3

~
Qr R3

~
N R4

in which R3 and R4, located on any one of the available positions,

independently represent a hydrogen atom, a halogen atom, a (C1-Cg)alkyl
20  or (C1-Cy)alkoxy group, a trifluoromethyl, triflucromethoxy or cyano radical,

or a COOH or COOQalkyl group;

in the form of a base or of an addition salt with an acid.




- W is a nitrogenous heterocycle chosen from - 1-3 represents 1, 2 or

3; 20- nrepresents 1 or 2; - Rl represents a halogen atom a (Crai)al kyl
group, a trifluoromethyl radical, a (Cl-C4)al koxy group or a
trifluoronethoxy radical; WO 2009/150388PCT/ FR2009/ 051118 -40 - - R2

represents swhysiepeEesdgem a hal ogen atom a (G - Chyat/kRrR2000053118

trifluoronmethyl radical, a (G -C4)al koxy group, a trifluoronethoxy radical,
a COOR group or a CONH2 group; - R5 replesents a group of fornmula: 5 er -R3
1IR3 R4 /| AMee R4 in which R3 and R4, |ocated on any one of the available
posi tions, i ndepéndémmpounshase@aintalchady @@@rpfamérﬁreﬁe%'%dﬁ@msat%‘ﬁ‘?' a

(G - CG4) al kyhharw(i€a §rblipldf @A @HBsedfrbhi:f | uoromet hyl or trifl uoromet hoxy
radical, a 10 cyano, or a COON, COCal kyl, CONH2, CONR6R7 or NHCOR group; -
R R6 and R7 represent a Cl1-C6 al kyl group; in the formof a base or of an
addition salt wth A&nAAcid. ' Conpound/acpording to G aim1, such
that R2 is aphydrogen 1p-atom gt onmet hyy r@adingal-, a COOR group or a
CONH2 group;vYnth for/m of a ba of aad addi\{t salt with an acid.

3. Compound according to Claim1 or 2, such that represents a group of
formul a:520 R4 R3 O

in the form of a base or of an addition salt with an acid.

- 8. Compound according to any one of the preceding claims, such
that n = 1; in the form of a base or of an addition salt with an acid.

10
7. Compound according to any one of the preceding claims, such
that R1 is a halogen atom or a triflucromethyl radical; in the form of a base
or of an addition salt with an acid.
15 8. Compound according to any one of the preceding claims, such

that R2 is a hydrogen atom or a trifluoromethy! radical; in the form of a
base or of an addition salt with an acid.

9. Compound according to any one of the preceding claims, such
20 that R5 represents a group of formula:

R4
N .
= X N X
0 (3o T « €L
N N N =
R4 R4’ N 4

where R3 and R4 independently represent a hydrogen or halogen atom or
a trifluoromethyl radical; in the form of a base or of an addition salt with an
acid.

25

10. Compound according to any one of the preceding claims,

chosen from the following compounds: |
- Compound No. 1: 1-[4-(3-trifluoromethylphenyl)-3,6-dihydro-2H-pyridin-
1-yl]-2-[8-(5-trifluoromethylpyridin-2-yi)-3,8-diazabicyclo[3.2.1]oct-3-

30 yllethanone;
- Compound No. 2: 1-[4-(4-chlorophenyl)-3,6,-dihydro-2H-pyridin-1-yi}-2-
(8-pyrimidin-2-yl-3,8-diazabicyclo[3.2.1]oct-3-yi )ethanone;




R4, 1\, R4 R3 1| R3 where R3 and R4 independently represent a
Rydr ogen atom a halogen, or a trifluoronethyl, CONH2, COOH or NHCOCH3
radical; in the formof a base or of an addition salt with an acid. WO
2009/ 150388PCT/ FR2009/ 051118 - 41 - 4. Conpound according to Claim1,
guch that: WO 20(Q9/¢5@388% 1; - A represents: R 1 PG FBR200pIEeldAB8s a
hydr ogen atom - W is a nitrogenous h%] erocycl e chosen from 10- n
represents 1 or 2; - Rl represents a hal“ogen atom a (Cl-C4)al kyl group, a

e ot e o R BB S IR

group, a tr|($4tmfdmmmaﬂwlplnqwlb G-di yl(cEjZHW@jnncawy]e edr a

thB:f'RggBoggt hog¥mpRdhaaNo. 45 2-(8RBy AR RiRaNSe- Rty 3. honaed-auyyRE 1, z. sR4
[4-(3-trifluoromethylphenyl}-3,8-dihydro-2H-pyridin-1-yllethanone;

5 - Compound No. 5: 1-[4-(3-triflucromethylphenyl)-3,6-dihydro-2H-pyridin-
1-yf]-2-[3-(5 -tnﬂuoromethylpyr;dm-.?-yl) -3,8-diazabicyclo[3.2.1]oct-6-
yllethanone;

- Compound No. 8: 2-(8-pyridin-2-yl-3,8-diazabicyclo[3.2.1]oct-3-yi}-1-[4-
(3-trifluoromethylphenyl)-3,6-dihydro-2H-pyridin-1-yl]ethanone;

10 - Compound No.7: 1-[4-(4-chlorophenyl}-3,6-dihydro-2H-pyridin-1-yl}-2-
[8-(5-trifluoromethylpyridin-2-yl)-3,8-diazabicyclo[3.2.1]oct-3-yl]ethanone;

- Compound No. 8: 1-[4-(4-chloro-3-triflucromethylphenyl)-3,6-dihydro-
2H-pyridin-1-yl]-2-[8-(5-trifluoromethylpyridin-2-yl)-3,8-
diazabicyclo[3.2.1]oct-3-yl]ethanone;

15 - Compound No.9: 2-{8-quinolin-2-yl-3,8-diazabicycio[3.2.1]oct-3-yl}-1-
[4-(3-trifluoromethylphenyl)-3,6-dihydro-2H-pyridin-1-ylJethanone;

- Compound No. 10: 1-[4-{4-chlorophenyl)-3,6-dihydro-2H-pyridin-1-yi]-2-
[3-(5-trifluoromethyipyridin-2-yl)-3,8-diazabicyclo[3.2.1 ]dct—B-y’I]ethanone;
- Compound No. 11: 1-[4-(4-chloro-3-trifluoromethylphenyl)-3,6-dihydro-

20 2H-pyridin-1-yl]-2-[8-(5-fluoropyrimidin-2-yl)-3,8-diazabicyclo[3.2.1}oct-3-
yllethanone;

- Compound No. 12: 2-[8-(5-bromopyrimidin-2-yl)-3,8-
diazabicyclo[3.2.1]oct-3-yi}-1-[4-(4-chioro-3-triflucromethylphenyl)-3,6-
dihydro-2H-pyridin-1-yl]ethanone;

25 - Compound No. 13: 1-[4-(3-trifluoromethylphenyl}-3,6-dihydro-2H-
pyridin-1-yl}-2-[5-(5-trifluoromethylpyridin-2-yi)-2,5-diazabicyclo[2.2.1]hept-
2-yllethanone;

- Compound No. 14: 1-[4-(4-chlorophenyl)-3,6-dihydro-2H-pyridin-1-yl]-2-
[5-(5-trifluoromethylpyridin-2-yl)-2,5-diazabicyclo{2.2. 1]hept-2-yl]ethanone;

30 - Compound No.15: 1-[4-(4-chloro-3-trifluoromethylphenyl)-3,6-dihydro-
2H-pyridin-1-yl]-2-[5-(5-trifluoromethylpyridin-2-yl)-2,5-
diazabicyclo[2.2.1]hept-2-yl]ethanone;

- Compound No. 16: 1-[4-(4-chioro-3-triflucromethylphenyl)-3,6-dihydro-
2H-pyridin-1-yl]-2-(5-pyridin-2-yl-2,5-diazabicyclo[2.2.1]hept-2-yl)ethanone;

35 - Compound No. 17: 1-[4-(4-chloro-3-trifluoromethylphenyl)-3,6-dihydro-
2H-pyridin-1-yl]-2-[5-(5-fluoropyrimidin-2-yl}-2,5-diazabicyclo[2.2.1]hept-2-
yljethanone;




R4 in which R3 and R4, |ocated on any one of the avail abl e positions,
i,ndependent |y represent a hydrogen atom a hal ogen atom a (Cl-C4)al kyl
20or (Cl-C4)al koxy group, a trifluoromethyl, trifluoromethoxy or cyano
radi cal, or a COOH or CQOQal kyl group; in the formof_ a base or ﬁ %
additi on salWOwR@09/450388 d. WD 2009/ 150388PCT/ FR20GY; HETPOI05 13

5. Conpound according to any one of theupreceding clainms, such that Wis a
group of fornula chosen from -5 1in the formof a base or of an addition

Salt with an agbfhpound, No, 48, CRIMEHIGRS SOfHubkridap¥ieans-3-difydrer ecedi ng

cl ai nB, such t an addition salt with

a
an acid. 10 2H-pyridin- Vyi]@d%hkﬂuawtavhgﬂgw g’ﬁ(ﬁ Qbﬁe of the preceding
clains, suchjiihicyRlo[B3. ﬂnbﬁlslgl?é‘thah@m or a trifluoromethyl radical; in the

formof a base_or_‘of gn add|t|§E 3 t Wi th ?[%@-ﬂgoé%ﬁnmﬁﬂmio %Saccor di ng

to any one of "such th ydrogen tbm or a
- trifl uor oretdiyzabievticalal2. 1Joot-8Hyd- f-{34r m-niﬂmrmmemydnhecﬂyl)a%ﬁduwctm%salt Wwith
an acid. pé!E%mo(r;gnpound according to any one of the pr ecedi ng

cl ai s, sucnyﬁ's n['h'aYtI]e represents a group of formula: R4 Rﬁ | O R3
N4 R4, R4 mhegemwdﬂ_mﬁﬁz MW@W@W%MW@O@M&QW &¥lre ogen
atomor a ”8 ébqglb?%%}rmhir{ MI)C:?B duéihﬂu&gfb!d[grm]@bt-a—Mémr@heof an addi tion

o1 ecedi ng O ckdon < om 20T ovi ng ZBrEINery ARIEA TG . 1

1-[4-(34pri fdua@mmdgslzoﬂ@wmyﬂa f4-(8-hrifiliove Rk yyphietiyh)3,§-dikaire-H- t ri f |

uor onet hyl r.id I ag) 8-d laza bicyclo[3.2.1]oct-3- 30 yflethanone; -
Conpound No. d'”IhMY H‘y F?In8ropheny1) 3,6, -di hydro-2H pyridin-1-yl]-2-
(8-pyri mid-i @omolma N8- zrz.uiwwtur@;pmrwl)ﬁﬁc@mgdr@ Wi EYil-2-wo

2009/ 150388§g§ﬁ5§9%m3%,1§¥)433? 3@01 084331 @%Wn@zu n-2-y1-3, 8-d
W

I bi cycl fl t h 6- di
hsf‘g_ 2:_5%5” i-d né-[4-( 5 b;stnﬂuo:'omgt yip rh%ny% 36" demX:ilr% op O di

15 pyridin-1-yi]-2-[8-(5-fluoropyrimidin-2-yl)-3,8-diazabicyclo[3.2. 1]Joct-3-
yllethanone,

- Compound No, 24: 2-{8-(5-fluoropyrimidin-2-yl)-3,8-
diazabicyclo[3.2.1]oct-3-yl]-1-(4-m-tolyl-3,6-dihydro-2H-pyridin-1-
yhethanone;

20 - Compound No.25: 1-[4-(4-chloro-3-trifluoromethylphenyl)-3,6-dihydro-
2H-pyridin-1-yi]-2-[8-(pyrimidin-2-yl)-3,8-diazabicyclo[3.2.1]oct-3-
yllethanone;

- Compound No. 26: 1-[4-(4-chloro-3-trifluoromethyiphenyl)-3,6-dihydro-
2H-pyridin-1-yl]-2-[3-(5-fluoropyrimidin-2-yl)-3,8-diazabicyclo[3.2. 1]oct-8-

25 yllethanone;

| - Compound No. 27: 1-[4-(4-chloro-3-trifluoromethylphenyl)-3,6-dihydro-
2H-pyridin-1-yl]-2-(8-pyridin-3-yl-3,8-diazabicyclo[3.2.1]oct-3-yl)ethanone;

- Compound No.28: 6-(3-{2-[4-(4-chloro-3-trifluoromethyiphenyl)-3,6-
dihydro-2H-pyridin-1-yl]-2-oxoethyl}-3,8-diazabicyclo[3.2. 1]Joct-8-yl)nicotinic

30 acid methyl ester;

- Compound _No.29: 6-(3-{2-[4-(4-chloro-3-trifluoromethylphenyl)-3,6-
dihydro-2H-pyridin-1-yi]-2-oxoethyi}-3,8-diazabicyclo[3.2.1]oct-8-yl)nicotinic -
acid;

- Compound No. 30: 1-[4-(4-chloro-3-triflucromethylphenyl)-3,6-dihydro-

35  2H-pyridin-1-yl]-2-[8-{6-trifluoromethylpyridin-3-yl)-3,8-diazabicyclo[3.2.1]-
oct-3-yllethanone;




- Conpound No. 4: 2-(8-pyrimdin-2-yl1-3,8-diazabicyclo[3.2.1]oct-3-y1)-1-
[«4-(3-trifluoronethyl phenyO- 3, 6-di hydr o- 2H pyri di n- 1- yget hanone; 5-
Conmpound No. 5: 144-(3-trifluoromethyl phenyl)-3, 6-di hydro-21-1-pyridin- u o
romet hyl pyridi aza clo[3 .2 .1] oct-8- yl]ethano u No. 6:
2 (8-pyrid rW@-?fQQ%"‘ﬁDagﬁaza b icyclo [3.2 .1joct-3R ﬁﬁcm%ﬁﬂ%
(3-trifluoromnethyl phenyl) -3, 6-di hydro- ?4I5-pyri di n- 1-yget hanone; 10- Conpound
No. 7: 114-(4-chl orophenyl)-3, 6-di hydro-2H pyridin-1-y1]-2-

[Cg (g tn (rj i }‘\Ilo uor e dnineys a3 ZZEE.QE étfﬂ%r y@@ﬁhﬂqzm 8%@5\23%];%%[332 g]rdgt Eflno?ed
u | |
n- r1rpy11 218 3('El]"t1jléf(|4tfjﬂ%fﬁé ﬁyﬂ%wmt ‘%}%%5‘? N "égﬁiﬂ) é’{)Q\ 1

] oct - 3-yl i etyhiethapiaeie; 15- Conpound No. 9:

i T ooy ol 22 PR o Brhubnonya ¢ gy
Conpound5No .2H-pyridin4t-yi-2¢{@-quioplire2yyi)3, &-d@.zmbmy@m?a 2H]99h—$ﬂ|)ﬁthWMP 2-

[ 3- SWLLLLLU%%%MW NiaB: 21.y4l4-3nirdl3arlbiontd Rl iBnéndi)-8B-dfhydkd-et hanone
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