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AZABI CYCLO [ 3. 1.0] HEXYL DERI VATI VES AS MODULATORS OF
DOPAM NE D3 RECEPTORS The present invention relates to

waoeliirenrpounds, processes for their preparat POIYEP2007/053118

i nternedi ates used in these processes, pharmaceuti cal
PB&d8#fosi ti ons containing themand 5 their use in

t herapy, as nodul ators of dopam ne D3 receptors.

Recently a patent application has been published as

WC2005/ 0803850%658 4 PSERBYLE N HUCiC SRPGRY of the

following formula or salts thereof: 10 wherein Gis
Therésefitif@nfidno@lates36 0 Hpvel Piodéss] il F prepar@igyey irafmedlsites in

the REMALINLOTRINL comPELRAY! dthong RenScaripolifisClREN LANBbIER and
f i ndependently selected froma

fomO to 5. Rl IS
Spe 00%3988'ﬁ§iogp?ﬁeg°e%t?r:s' hal ogen, hydroxy, cyano, 15
Cl™al kM, hal oCtal kyl, C1-4al koxy, hal oCl4al koxy,
TheCredenit KiaMeotjdn, redates ¢r respuehgrocess &or grepguingRBhiazdR® or driazole
deritatidéngiesmara (F1- 4al kyl; R3 is d .4alkyl; " R4 is
hydr ogen, or a phenyl group, a heterocyclyl group, a
5- or 6-nenbered 20 hefexoaromatic group, or a 8- to
11- nenber ed bicyclic dfobp, any @f which groups is
optionally substit(fed >y 1 2 3 or 4 substituents
sel ected fromthe gr oup,Lconsi sting of: hal ogen, cyano,
. ,glll-4al kyl, hal oC*al kyl, C1-4al koxy, Cl-4al kanoyl; " R5
INWIEN 5 hoi ety sel ected fromthe group consisting of:
i Foxazol yl MmayGeNitregsy pF S
1 Het di oxi done2ns syt dri reteodardi eagh of wiictemgy be stbstiiddyy, 1 to 4
pyridyl, 2-gmups0kbiditedmyth, and such a group 25 is

optional| ¥r“§%éﬁ IR 100 IRy 1, Eﬁéﬁgikpuuém alkenyl,
hal oCral kylS2 ¢ ARIER palo SEER BT -CL it oS NRaRs

chl ori ne af¥n® arggloupLich RL is not present in the

oRy ho posi tis @f1:lidtatkyr e3Reart-NRgR4t he |1 nki ng bond to the
rest of thesmpteenbec1-apdikwhen Rl corresponds to R5, p
I & 1. A new;& eRbr 6RBRGKAds Wwhich have affinity for

i

3 . ) .

Boeptor his E@hé%hﬂar?@%wé@éé%%%Qﬁa%&ﬁﬁ%gﬁbs%ted by
potential ith48EPEYeat nent of conditions wherein
mackorditg torhe felkpatg Sdhepe dnt agoni sm i nhi bition, of the
D3 receptor is beneficial, e.g. to treat drug

depghigency or as antipsychotic agents. The present
i nventi1on provides a conpound of formulgl) or a salt

t her eof : erein Giss&edaectedfrorrg| roup
consi st et phenyl, a 5- or 6-nmenberefl nohocyclic

het eroaryl group, or a 8- to 11-nenberedr heteroaryl

bi cyclic gugup; Ais agroup P 1 or a group pxh

wherein P 1 is and P2 s "p is an integer ranging from

0 to 5; Rl is hal oggm~Jpdroxy, cyano, Ctalkyl,

hal oCral kyl , Cl1-4al koxy,H hal oC- al koxy, Cl4al kanoyl
inwaigd SF5; or corresponds to a group R6; and when p is

an integer ranging from2 to 5, each R1 may be the

sa rodiff t 1S )\ - ; s
3R Gy e efluon i DAL QIR AR i lubs
consi sti ng d'F'F’S%"g%E%?ZB’Pyﬁ“’;”V@%P&- loydy By A treatment™with “an
1, 1- di oxi do-Prganist basgzald dirrapRNe tPhesPRgNIc cyelicaantygride and
pyridyl, 2- finslr g iadjustemght, wigh thogyaaib defis gb a@iye t@npounds of
optional Iy sehwtdfipted by one or two substituents

sel ected from hal ogen, cyano, Cl. 4al kyl,

hal od™al kyl , Cral koxy, Ctal kanoyl; R4 is selected in
the group consisting of: hydrogen, hal ogen, hydroxy,
cyano, Cl. 4al kyl, C3.7 cycloal kyl, hal oCl. 4al kyl, and
NR R'; or R4 is a phenyl group, a 5-14 nmenbered

het erocyclic group; and any of such phenyl or
heterocyclic group is optionally substituted by 1, 2,
3 or 4 substituents selected fromthe group consisting
of : hal ogen, cyano, Cl-4al kyl, hal oCral kyl, Cl”al kOXy,
Cral kanoyl , hal oC*al koxy and SF5; R5 is selected in

o s R
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yl }propyl)-2,4(1/-/,3/-/)-pyrimdinedi one;
5-cycl opropyl -1-(3-{(1S,5R)-1-[4-(trifluoronethyl)phen

w@kjoz31xrenbi cycl o[ 3. 1 . 0] hex- 3- PCT/EP2007/053118

yl }propyl)-2,4(1/-/,3H) -pyri mdinedione; 1-(3-{(1
PBESYZ ?) - 1

-p-fluoro™-Oi fl uoronet hyQphenyqg- a- azabi cycl op.

1. 0] hex- 3-yl } propyl ) - 5-
The term Gii-eh glkyl-a3 uag %/erqsm 3% a/gjoUpF B RRE Piribel peHe refers to a linear or
brarizhéd aik{ll gmlp)mﬁtdiryhg) fram-1 & 6 (chrbBn Stds; examples of such groups

f Baapb 3-
mclu&e rfé)értﬁo)lrl) yeltr;yp gfva? &P{%@'ﬂ}ﬂukyg) 3% Iﬁtrirt]ﬂdileﬁlgﬁlyg ﬁg;kyl%} héer

trifluoronethyl) 1 S, 5fi
Thet i Telagsh Bies fﬂﬁ%-i‘?éfﬂﬁrlcf“g@e §r861' ‘%’”ef‘t%‘j hex- 3-
yl }butyl)-2,4(1H, 3H)-pyri m di nedl one;

TheSertri3hdie Cihyds-adeyt, Imeany by alkyl-gt@ip{naling obdpr thore carbon atoms and
wherdiftal fe%étfériéolﬁ)fam%%méltcgnp%efé}ﬁlal;edgwﬁ# ABib§at 5@h3as for example a

yl) 1 H, 3H) - pyri m di nedi one;
”'ﬂ“émﬁ?n‘%?rﬁ‘fﬁ yaé’}tﬁ%ﬁ%nyn 1 -(4-{(1 S.5/7)-1
-[~(trifluoromethyQphenyl | -S-azabi cycl op. 1. 0] hex- 3-
Theyerindeit-G6 Jhicalkgl may e Blipaigre; renghedetiagribioalkyl group, for example
thiomethyldthiethyll. -tKiSprolyl, Shidk@prodyl, [ tiobdtyl] fHiasec-oamt khidtpphepynd
the I‘k% azabi cycl o[ 3.1 . 0] hex-3-yl } propyl) -
, 2,3, 4- tetrahydro 5- pyri m di necarbonitrile;

Thesf.esf,mG?-Cg- @ik?fM |d§meé AN ePIPRCN&d 25Ny BYdPETz9M radicals
conta@]ng@ae@rmom)g@gnle) bond and having from 2 to 6 carbon atoms such as, for
exarhpl@, thdnyi,€2-prapargt, B-tarenyl, i2rbutbngle Rageb@nylf Bipkeetenyl, 3-methyl-2-

bute’éyl(o%m%&d?%iar%*tmlrkbdl nyl)-1-(3-{(1
(trlfluoronethyl)phenyl] 3-azabicyclo[3.1

Thege%%Cﬁq%@I%ox%pro ) %ylsfe;}a(l%/ear( Q. (bizfnég%jfma;jallrgglglox?/nge}oup for
example (metlncfXVu@th@xmmeqsh@mZ}oa éztaby dytP-okysor mediylpenp-2-oxy
and &heytkg.propyl )-2,4(1 /-/,3/-/)-pyri m di nedi one;

5-(2-fl uorophenyl) 1-(3-{(1S,5R) -1-[4-(trifluoronethyl

The t? ﬂé’ll)](]: @%ﬁi b’ L@hgfg Q]éﬁe& %(;}1‘0)8/ 8roup as defined before

sub f’ttﬁp &Iog%rbfe %/tw uoine (sgch{ztslogl‘-l@mr q_CFa
[4 (trlfluoronethyl)phenyl] 3- azabicyclo[3.1

The. Birhed2-86yalkynyopglines 2sti{ghH, 8/ branchpyt r ¢haind hrdézotee,; radicals

contaming - dHet &Y inofe: fPl]ere' 5508 YAnd- Aav r’«{nl&z B 8) calsdhdatbing liddiang
acetg W&%R {'&E}n! %%ﬁl?@&byf% dﬁﬁ%lgb%)é the like.

5- (4-pyri d| nyl)-1-(3-{(1S, 5R) - 1 [4-(tri fI uororrethyl)ph
The ¢gy| apcl Bieansdy) ¥Pwpls] @ropcyay m@beiygsuch as phenyl, biphenyl or naphthyl.
yl }propyl)-2,4(1H 3/-/)-pyri m di nedi one;
The Berkheldrb@yianmB Y |aFBn’€33YE)net33roQ: d fidgfH 18)10kndrflvelrd Bhd havdig
at Ieg)(%ﬁw Y]letla ng Jlec d%ﬂhﬁ e’lna%jlgﬁ@r and contalnlng at least

m I ne
1 ca dg\g, %h ofo a(u’% (E{I gj%s
A-(trifluoronet hyQohenyl |l -S- azabl cycl o, 1.0] hex- 3-
Repgﬂsgerpiatb'pyie)ercga,r;ds( ntlude ®H9 arpypf Imhitgd e diurgln eenzofuranyl, thiophenyl,
benZotHiGhrpiyli Shirow!, indbly(, Jschr{ddBl, BeaMdalyl,[ dyriéylr Gdihalioy ossdumalinyn
ib@ﬂﬂsl)oézé\ Iabéé'ﬁY&JaQ({I i e)ﬁm?d'azolyl benzimidazolyl, thiazolyl,

ben%org 0 PyLs}) h%f‘lé rldg;{m )fQ{rElld %&E rzfmmlr (%|r|mlcjagr}
ohi e At gAY éy'aw@%@% Faped
3-yl}butyl)-2,4(1H, 3H) - pyr|n1d|ned|one
5-(2-nethy|-3-pyridinyI)-1-(4-{(1S,5f?)-1-[4-(trif|uor
omet hyl ) phenyl | - 3- azabi cy@l o[ 3. 1 . 0] hex-
3-yl}butyl)-2,4(1/-/,3/-/)-pyrim di nedi one;
5-(6-nmethyl -2-pyridinyl)-1-(3-{(1
S 5f?)-1-[4-(trifluoronethyl)phenyl]-3-azabicyclo[3.1
. 0] hex- 3-yl}propyl)-2,4(1H, 3/-/)-pyrim di nedi one;
5- (2-met hyl phenyl )-1 -(3-{( ,5/?)-1
-A-(trifluoronetrinprienyI azablcyclo 1. 0] hex- 3-

U)(/)\'U

1
|



azabicyclo[3.1
. 0] hex-3-yl }propyl )-2,4(1/-/,3H)-pyri mdi nedi one;
W@®2{06A13260r 0- 2- et hyl - 3- pyri dinyl ) - 1- (3-{ (1S, SPCI/ER20DZ053118
(trifluoromethyl)phenyl]-3- azabicyclo[3.1
PBE163thex- 3-yl }propyl )-2,4(1/-/,3/-1)-pyrim di nedi one;
5-12-(nmethyl oxy)-3-pyridinyl]-1 -(3-{(1 S SR) -1
-[ 4- étrl fl uor onet hyl ) phenyl ]-3- azabicyclo[3.1
The  te &56- Beybgrpd @pgerqcyqe zu(e@ms Jccoryiingyie ithe Abave diebmidon, a 56
monbeycBe fetdrBeyific?inglwhiat i githeb stdrafedr urfshiucatexhartanyrhdtip hadywhich
conl%m@zh%m 4Yi6! P hdteroatdsNiB¥epdnddntip 'selR¥ted fRm nitrogen, oxygen and

squ r é oﬁﬂ?é Ia)nd %UIRJY rhkeg}o%}/c!nls r%ay lgeloptlonally oxidized, and
the @tr denyletpEnaion M pg%a AYaRTAgRY Heterosyeles isckgs haterpanys
as Qefirile[d| ahevey e Hilyiengy@]yp}/ 3att@bg@ Vigyegy bpteroatom or carbon atom.
Thud,.tog teen-ideludes [vud syhot Hidijtdd t) mofphdlinyl, pyridinyi, pychizmeid pyrazsiyl,
thiazotyl, Brid¥Biy N YrhiciszoRY, Tok&diabsly), oJea;!o ﬁéoléoﬁf “Pyrraitdirbniit pyriolidiRy,

plpe E'iﬁ‘ hylh}g@éﬁ? r¥)J£] i?r%%@tj Wlfl oéx?f’arqyr[h 81 nq%lyl tetrahydrofuranyl,
tetraﬁny{rg;&J It@qu opy%dlrayfaz tragxz/{ﬁp)ynrj]ld@gl {(tftrahydrothlophenyl,
tetra@y@PE}“Omerwl @nditie li®r onet hyl ) phenyl ]-3- azabi cycl o[ 3.
1. 0] hex-3-yl }propyl)-2,4(1 H, 3H) - pyri m di nedi one;
'O(II?dSAO‘f %rﬁﬁﬁi{a |ca|3r be useful, but are not limited to, for the preparation of D3

antaﬁg’nla%(?lzrg mua g@) as]'d|§ ﬁ)ls%& ﬁvéﬁo&sm’ao&afz (trifluoromethyl)p

. 0] hex- 3- yl}butyl) 2,4(1/-1,3/-1);pyrimdinedi one;

5(5 chl or 0- 2- f | ugro- 3- pyri din ’.I?N(S {(1 S,5f?)-1
-[4-(trifluoro hyIN)T)W %2%13']'2 ?é/—{/‘;gl cycl o[(@)

1. 0] hex-3-yl }propyt)-2,4(1 /-/,3 %! i m di nedi one;
5- (3-f | @ow-a- A |dinyl)-1-(3-{e

S, 5R)-1-[4-( or onet hyl ) phenyl ] - 3-azabi cycl o[ 3.1
. 0] hex- 3-ylYpropyl)-2,4(1H, 3/-/)-pyri m di nedi one;
5-(2-chloro-5-Tluoro-3-pyridinyl)-1-(3-{(1S,5f?)-1-[ 4-
(trifluoromethyl)phenyl]-3- azabicyclo[3.1

. 0] hex-3-yl }propyl ) -2, 4(1H, 3H) - pyri m di nedi one;
whegin 6-f | uoro-2-pyridinyl)-1 -(3-{(1 S,5R) -1
. "G(|§ sdiddtadaropTe hloySodreRing of praagivewe, ehzothiazdlynendazolyl;
. '&&f.&@%ér)r;gn@(fm 031'5')5 pyrim di nedi one;
tFu'? 688? ?9@%2%3'389%? pAlogeng ¥Ry zevano,
yl pqetgplyhglo@ 4alkyl Ci. 4alkoxy haloC, 4alkoxy, C,4alkanoyl; or corresponds to

, 2agrodp Ret r ahydr o- 5- pyri m di nyl] - 2- pyri di necarboni tril

. e R§|s(h§drfabé|'pc5r@1%l yridinyl)-1 -(3-{(1 S,5R) -1
djol 4-(trifluoronethyl)phenyl]-3-

/\

azabl

* .OoR h&(%}@f@ﬂe}‘prﬁ)ﬂh?WQ oruR/ a/hetrhcyelylr graRdinedPlofratembered

5- ie2erbanamatic Goppy or dBnipl 1)1-rert{eBed KidyclB. GBI aRy 6fSyhich groups
- [ 8- dptiondill wapsmed By Mplzedybrd 4 Substituents selected from the group

azeawsew Araidge 56 E; Wl PRARY,. AR ¢ by Py bkl ped)

on
* E% 517 TP BReRI oM e A ‘Eﬂ“&'ﬁ ‘%}1 IOzl i Py
1 @]df%ﬁog isAthiazolgiylythignyd, Abipzqlyh ytidyl, 2-pyrrolidinonyl, and such a
pygnodp isydp}ieriylyl 6dhstitiie8/by/one py twansuthstiteehtosedected from: halogen,
Blcu%lrafi Zralbel P ey, £ sdidndyi;l S, 5R) -1
and V\[ ?VFU is tﬁé@?ﬂtqﬁf ﬁgrgw posmon with

H
respgc t%ﬁw(e lmkl Pg’[ otgifq%[fa;\ (Tlécil e@c}/f e_Ln %qr@eswn éto Rs, p

- [ 4- (trlfluororrethyl)phenyl] 3-

azabi cycl o[ 3. 1. 0] hex-3-yl }propyl )-2,4(1H 3H) - pyri mdin
edi one; 5-(4-chloro-2-metByl phenyl)-1 -(3-{(1 S,5R) -1
-[4-(trifluoronethyl)phenyl]-3- azabicycl of 3.

1. 0] hex-3-yl }propyl)-2,4(1 H, 3H) - pyri m di nedi one;
5-12-(trifluoronethyl)phenyl]-1 -(3-{(1 S,5/?)-1
-[4-(trifluoronethyl)phenyl]-3- azabicyclo[3.1

. 0] hex-3-yl } propyl)-2,4(1H, 3H) - pyri m di nedi one;
5-{2-[(trifluoronethyl)oxy] phenyl}-1 -(3-{(1 S,5R)-1



10

15

20

m xture at high tenperature, suitably 1200C. Step (b")
may be perfornmed heating conpound (XVlI) together with
w@eooapp2epri at e benzylic amne (suitably as  PCI/EP2007/053118
3, 4- (di nmet hoxy) benzyl am ne or
PBE2926. ( di net hoxy) benzyl amine) in the presence of AcONa
and AcOH. Step (c") may be perfornmed using
conventional methods for the Suzuki coupling, e.g.
usi ng Pd(PPh3)2Cl 2 as the source of catalytic
Conpalihdzsdif o @ (1), ras irtempdietee for ¢heqirepmeion of éthar@pindeynds, may

be BRFhBN fuRdlignAis&eae ai'vs?oswlyrh W@tzooé/@gaoae%d\d d?(tar’hFle is re;:;ol_rltego
- f of solvents, (such as tol uene
" th%fb%sgpgtéxgé@%ggggéspénper ature (such as 90 0C). Step
(d") may be perfoned through an appropriate nethod for
The pesparAioR PIATRRIB P1 BERA 1) CeSiogd BN PROIE0EEE capleirdds
hydrorenfotridaos ¢HOBY) tugetber with 1 Pdioyatexwaragpdiroids (PEClor gani ¢
The eNsBEVARRISS oflihis Teal¥éntsHRpNRILBRE! IEembY bd¥linsmariketBs M'riév%y
. \ i skKi
roR Sl e PLOAGhTOE B g 8T
alwayp gifistit 1o WY IRAERt ed by 3, 4- (di net hoxy) benzyl , ,
The HroseEcI0VEH e OYSePrpRiSBY BOIUS9bkIgPANELABTANBRIC KYClie BRYETied
T3P( a8Wohtignsafiantag&MA and ani sol e in the presence of
sulforic acid. Step (el') may be perforned through sl ow
addition of a solutiop) of purified conmpound of formula
(XI'X), or mxtures.cpn aiqgng a conpound of fornmnula
(X1 X), dissolved i%Qar wtabl e sofarent such as

di net hyl sul f oxi de, L& ;d$ i on of
trinethylsulfoxoqLu\vj de in a suitable solvent such
as di net hyl sul f oXi de”ahd a suitabl e base, such as
sodi um hydride. This is followed by allowing tine to
TheTéB mas &rst ugediiroipe pealide sumitlesis i8 1PEGIY b Wiesrkany. (ARIesyp Chérn),
1980YBY, 128) A&y it eleb®l gaBing gngortanitd inblganic eghitdsideag BB ls less a
toxiCAHARB et Bhrfp P t4@Her cotthidh @RdRERNE GRS [ LR 80 p@EOTf ur an

r. Red- Al (r.).ln_tol uen n [ ate tenpesature,
The BpoR 8 ity b BE gl 81, RBRICCRGP R gk BERETh0G
in ethd AeRizR i e ercessTahfhe rresepidnyesiiRteEAces aalineehing ISRBHRUS.
the intetrag©iiete) ndirazinef aarbetiiiamida. ISinailarly,i T3B.is avaigitr@ri¥) Yo $olution in
DMH @msihyEorranlige) aAd mbpreerlpibyadat thatpedcesdofdnd Fesenfih@ingon.
P1, may itself be prepared by reacting a conpound of

for mul XXl ):wherein R4 and R5. are as, herei hbefore
The GBE P skt iR e PO 67 It le Bl 4ol o) n

(XI'1'1) wherein R2 is defined as for fornmula (1), Xis

as defined above for conpounds of fornula (Il11) and L

is a leaving group, e.g., a bronmne atom The | eaving

group L can be hal ogen, such as chlori ne.

Alternatively L can be a sulfonyl oxy group such

C-| _4al kyl sul fonyl oxy (e.g. nethanesul fonyl oxy), Cm

4al kyl sul fonyl oxy or hal oC ~al kyl sul fonyl oxy (e.g.

trifluoromethanesul fonyl oxy); or aryl sulfonyl oxy

wherein aryl is optionally substituted phenyl, an

optionally substituted 5- or 6- nenbered

het eroaromati c group, or an optionally substituted

bi cyclic group, for exanple optionally substituted

phenyl, wherein in each case the optional substituents

are one or nore C-| _2al kyl groups; e.g.

par a-t ol uenesul fonyl oxy. When L is a hal ogen the

reaction may be carried out using a base such as

pot assi um carbonate in the presence of a source of

i odi de such as sodiumiodide in a solvent such as

L/, L/ -di met hyl f or mani de af a suitable tenperature,

e.g. 60 0C. A conpound of forrmula (IVa), i.e.

conmpounds of fornula (1V) as above defined wherein A

is a group P1, nay be prepared by: f) reacting a

conmpound of formula (XXI): wherein R4 and RS are

defined as for conmpounds of formula (1), with a

compound of formula (XXIl)wherein R2 is defined as for

o s Y
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exanpl e between 10 ng and 400 ng, e.g. between 10 and
250 ng or an intravenous, subcutaneous, or

WO paorarzscul ar dose of between 0.1 ng and 100 PQI/EP2907/053118

exanpl e between 0.1 ng and 50 ng, e.g. between 1 and
PB62926hg of the conpound of the formula (1) or a
phar maceutical ly acceptable salt thereof cal cul ated as
the free base, the conpound being admnistered 1 to 4
times per day. Sugfdbty the conpoynds will be
adn1@|stered for/g\ eri od & conti uous therapy,gkor
exa gfor a r nore H,\B I ¢iall Test M¥tdhods
Furet i on p dj'f this invention can
be neasured by thgefol | ow g GWPS scintillation
proxf'M ty assay (GTPS—SPA) Cells used in the stady
are Chi nese Hanster Ovary ( Cells. Cell Line
CHO D2 CHO_D3y-Ropani ne steB ocat no 1060)
transduced /th bacrmam proteln (Bi ocat no 97886)
Al |st¥ds z§re hper'?ebr nmed at 4C. Cell menbranes are
prepared as fol | ows. Cel| pel lets are resuspended in
10 vol unes of 50vM HEPES, 1nM EDTA pH 7.4, using KOH.
Cel |l s are honopgeni se mnthln a gl ass waring bl ender
for 2 bursts of 15secs 200m s efnbuffer (50MM
HEPES, 1nM | eupepti n®5ng pgx;f(t}lagltn 1M EDTA,
1mM PMBF, 2nM Pepstatin A) (the Ia!;‘ter 2 reagents
added as fresh x100 and x 500 stocks respectively in
et hanol). The bl ender is plunged into ice for 5 mns

Theatdrfg nﬁ;h@naf Itméﬁeté}aéyéﬁc @Rgbxie-at, §@n@?al|@t:<§rﬁﬁ1ekﬁﬁy allde or
whléﬂ%%; bet r?rg c?%‘f: 09@@] tE ‘P(nc%? r%' {Rﬁés ih tr;gllﬁe@?]? H aljng'l*ntt QF N

equgg%erﬁ.l may e FYveeeny'y q"ﬁ@h’ﬁgl ethe; §pW‘§§'at§péﬂm f% Gfxﬁ@ple
dimefhyifernmamidide; eyl lbelote; lsaetoniiritehand teteBytrefin@egndt ethérnpatar
aprolib@clh@itpandatredtsd wittea sfightig @dcdshrod detvatived. & rerthinseitabazide

(1.1089€ ddbn tR uhsthyE Hehilfde.V PhdHRn &gw@l Ha¥e X@.dt hﬁetH)Qéd#ﬂ@
d||sqf%frogg/Ilgﬁlylg[11I n%é{r)\@lp s%lJf otR&rlalllfr{a}lc o@ér&rﬂé{@r g—ﬁneéﬂgo?&?or § T.

op concen

drug is 3nMin the assay and 11 points serial dllutlon
N-propaneghogphanic gydio @96 S8 Veew/wan cihelcacet@te) el g thenBiddeekt
a temperafliferangiag frohUigme tol4b de@rees dyopivaiealn cass ey additionT made
at abd\dc e @ﬁ%@at&r@ @tk%ﬁ'rhéjntal%ﬁ B@o@@"d‘@&er RalaoRhapks ene

es A e A5 2 gl S e O AV dget) of precoupled (Tor

and \Wheatgerm
Aggl utinin Polystyrene Scintillati on Proximty Assay
The vders 19 RENGIREGIDYith AveageryisolutionZs ag ARRIDRTiatd inorparie/pasErREy
basit pH was4eachedrvie NaiGble Haaikidylp€ls2ected @mghgripotassipra mamoaate

sodig@eMbehite | sodigfdgroxid& otaBsitid hadtekidd. on is a 20%
TheTéDéMEé( |I ha@lgqﬁ )Eturggwﬁbfn o%'sérb?c{)a | grﬁ Slowe dg%ﬂtrﬁb af'\c? {h@%ﬁ)ber
at

conce
osfdes, T B B p oo G (el
temP%?tHF&ﬁ §°f hqﬂ@ heygigyseyeraldpyisuat] rwt'@m@ PR on of
299%TAV (15 ul) of GIP[35S] 0.38nMfinal (37MBqg/ i,
Aftel E6dIRg domMmlto 20RTe &S RPpRbpriahé hirferdllacidady HOPBB%RSSARN slowly
add@d BLARISBAEPIS RidMeRIHN 4ft9r8)1 mn at 1,000rpm . The

The éuﬁ%‘gns%ﬁsg){h%oggeﬁdHP #é(% ?&‘12 18 %oggs%@ﬁttﬁ% ?ﬁd W89 Rtered,

WasP"é’aW'”hﬁ“rBHva3fr\‘7‘f‘%aﬂ‘iﬁ<'(‘tarﬁa°t“6"i§)’@5atf‘}q AR U"I"LﬂWfﬁé% déRdiea

produateg) isplaBdiframgheequeotsaixipfef nsentaminated by QEQSPBKPFQ@P deyigatives.
the basal generates fpKi val ues of test drug are

Exgmﬁugglated fromthe |1 C50 generated by "antagoni st

ormat" experinent, using Cheng & Prusoff equation:

fKi = 1C50 / 1+([A] / EC56) where: [A] is the
concentration of the agonist Quinelorane in the assay
and EC50 is the Quinel orane EC50 val ue obtained in the
sane experinent. fpKi is defined as -logfKi. pKi
results are only estimted to be accurate to about
0.3-0.5. In the context of the present invention
functional PpKi (pri, correspondlng to the negatlve

M Y 17" \ - T 1 o r
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2,4-dione (Prep22, 260 ng, 0.71 nmol) in DCM (15 nlL)
was cooled at 00C and then TFA (820 ml , 1.1 nmol) was
w@eawed132dhe m xture was stirred for 1 hour at PODEP2007/053118
tenperature and the sol vent was evaporated. The crude
PB6ABLS purified by flash chronmatography with ethyl
acetate-petroleumether (7-3) to afford the title
compound (132 ny, 74%yield). M5 (ES) (mz): 253.1
[ MtH +. 1H-NWVR (DMSO-d6) d: 11.77 (br. s., 1 H), 8.39
In tr‘(eixamplbb unidss4fhefwise dtatel, 3. 75 (dd, 2 H), 3.35 - 3.45
(m 2H, 1.54 - 1.72 (m 2 H), 133-146(m2|—|)

All tgh'nﬁgafy?ets' rgferszf]@ °C Inf ared 3pe(§tra were mza%l 8n a FT IR mstrum%nt

Corr?poind ! uqr o{i’g}/ E% t a\gj ﬁPgﬁﬁij’mp'e d|ssglve in acetgh/trlle into a
massg quct @Qe}ﬂ_lﬁlppelp\)e_ geqtrpﬁprqydﬁgr}é@mﬁgtlorl mode. Proton Magnetic
Resbhauge ( MRespZe,ctta geemecq ey 408 MHzAchegica0shiffs arendpprtedis
ppnddo‘sﬁmélw frd?n teysiTtied(de iftednal §tbr¢ua5dalaua lafNasurPe € A9 kpgiets

(s), Br%ag)g} Scfbuy@fs HP dP&idtO J&BES 33)78% @ &% &) or

@P re was

m“"f? R‘Na?EmHH 0828y WtaﬁeCaEr @ﬁu‘i‘i oOHeRAB'EC%vg%' " £

Darraéfa@csd%er@amr HiedellonoeoRreviatinns eepatiee ingha et iak =dt-preppne

Pho§ RS O43licaimtlydridagtiOAt e @thylTdvetats, IMREAvad, Nodisopropdettyamine.
flash chromat ography with ethyl acetate-petrol eum
ether (1-1) to give 22 ng of the title conpound (50%

ExAREd) - MS (ES) mfz 251 . 1 [M¥H +. Preparation 25:

— Z,4-Di-tert-butoxy-5-(3-nethyl-thiophen-2-yl)-pyrimn di

Prepga?angﬁ) r 6&25)4 raetﬂvlg 4tn"r°eri

M’?Jﬁe) and then 2- brom) 3- et hyl t hi ophene (236 m, 2.1
mol ), Na2CO3 (556 ng, 5.25 mmol), PPh3 (133 ng, 0.52
mmol ) and Pd{OAc)2 (40 ng, 0.17 ygugl) vvere added. The
suspensi on red at reflux/fq @ hours. The
sol vent wa#O evaporat ed and tHe cryde S i ssolved in
wat er and extra with Et20 The organkc phase was
dried (Na2SO4) “and evaporated. The crgdde was purified
by flash chromat ography with ethyl acetate-petrol eum
ether (1-99) to give 170 ng of the title conpound as a

4-Meihylt! 8-@x@FelerS(carposyie arid conmyrercigliy) aveitgbe) (1238 106 5mmehjweas

dissdltédNiVRMFGBEHhB) and :tre8te@ Qit§ 4-methyHp-thidkedBaftizidd (1H)61g61. 9%eq).

Thef @IPEJA(U)IOmZ LA5dqs wadadded al 288, Ufder Soetbath dooh®y, TSP 58%Hw

in E ed dropwisg, maiptaining the temp rature below 15°C over 20

min ?Az%g ul}-hg i(g@ap@ﬂ%n%% frs] &098 for%]h(?)urs 5 2

The @I&uréqusalvteﬁ; MtBNROSL 4 BL h@@ AYL) {The eaSHIBRG Di=RNBYIC HYPFtUrE WS

allowesl fePapnd28nd thé Juppey, or@arb?laperaliscaidad.ditexayueoysSlayd: J(pH4 N 8)
was Hi@|ua@di o p¢h oxanth( adbitighdl NdH addesbnatt) 48 Gherthédéd to 70°C

(mte]c'ﬂall 'EJan%Qatuer fo? d@&w %&fte Egocl:l bk vg\aﬁ ﬁtV%% e\gag Qlowly

0 oun te SO
gh‘f]’?l%é”{r%f% %’I ey d) |vs (ES) (m 2) 2
Th [smgorl\ptpq\m;reg fgw@d}oarsetherdthefglldzvyaS(fﬂ,t‘ared§nd w:gsrpqp with weter
(60n(lg, and |t|-\gas driedi® g \@cuun pfjen aG4YC quernight. H) , 2. 13 (s, 3 H)
Preparation 27:
Yield:-1b 38§, [584rmiitsghs i met hyl - si | anyl oxy) - propyl ] - 5- (3- net

1H r\DFMr!z 5'5 éS%eébonHé’ Tzs)pp?n Hapyr b6l s s A1 988 (o BlaEBZS) s,

suspehsi on

593 rrethyl -t hi ophen- 2-yl') - 1H pyri m di ne- 2, 4- di one

MH(‘F’ ép26, 110 ng, 0.52 nmmol) in dry DMF (10 nl ), 60%
NaH (31 ng, 0.78 nmmol) was added. The m xture was then
heated at 100C for 1 hour.
(3- br ono- propoxy) -tert- bu@yl -dinethyl-silane (180 m ,
0.7 nmmol) was then added at roomtenperature and the
reaction was stirred overnight. The sol vent was
evaporated and the crude was partitioned between
NaHCO3 and Et20. The organi c phase was dried (Na2SO4)
and evaporated. The crude was purified by flash
chromat ography W|th et hyl acet ate petrol eum et her

oy e o o - o [ o~
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extracted with ethyl acetate. The organi c phase was
dried (Na2SO4) and evaporated to give 320 ng of the
wo pwaliixenpound t hat was used without further PCI/EP2007/053118
purification in the next step (48%yield). M (ES)
PBE(18262) : 410.4 [ MkH] +. Preparation 59:
3-[5-(6-Met hyl -pyridin-3-yl)-2, 4-di oxo- 3, 4-di hydr o- 2H
pyrimdin-1 -yl]- propional dehyde (Prep59)
EXAMRLE 23- Di net hoxy- propyl )-5-(6-net hyl -pyridin-3-yl)-1
Prefdrstiohi of di(pa-dinethyi BrteiatdP5af)-458ethy2401-dilydrd3 A3, 2@wnibole-3-
thioy@s dissolved in THF (4 m.) and 1IN solution of HClaq
(1.5 nm) was added. The m xture was stirred at room
tenperature for 2 hours and thep garned at 45C and
stirred foroan addi tional hour /at\thl Sqgtenperature.
After neutr with g on NaHCCB t he
m xture w@ extifadted with ethyI The or gani c
phase was driegd(Na2SOF) and evaporared“to give the
title conpound as foam (90 ng, 45%yi el d) M5 (ES)
(mz): 260.3 [ MtH] +. Preparati on 60:

24-%;& P1 gaoﬁ {é,ner@wtéi m%éao@ ﬁﬁ@@%a@%‘e‘? EO'QHtahPﬁbl 1%4nd
e fo SO L it DUy Lol men
D'F’Eﬁdﬂo@fﬁ'du €Q) yaggdded. %]?wa)dev\ﬁé atﬂ‘d‘élﬁl’"’pﬂoﬁ@?oﬁ‘?v@ W in
EtOAD€35miLx t1h0eqwass added rdzebvase, meintaitiegtier Rtrpeatire beldw d@yS
ThelréRiMing mb@%e 9@ theh efreafat DeF238ivas added. The mi xture

TheWﬂ%u?%a\ﬁésf Hu%féd%ﬁh%eﬁ n‘EbM[ﬁ‘ir%ﬂ @%E'I\ﬁ"@va?f ). The
I

ract ed
oradikc 1t 5ot AT FOe GPeRE: PPEe @%S ﬁ%%?ﬂq £ %nt? Bl
tempesptieg) fqrsﬂé%m Wéfe( E@)"”Q ¥PYY to 39, NI was slowyas %ﬁt'
pH=6.b:was reached.
TheSuépendoivaRtdtydd-16 582 Ohd the )gblbd v&sémtdrieareh@ @%$hefd Yith atkr Néhd
R i (5 TBLACK YoRY Sl ne- S bor oni ¢ actd (840
.6 Mol ) was dissol ve |n ‘degassed n-PrOH (40 nl)
and then 5- |odo 2, 4-di nmet hyl - oxazol e (PrepgO 850 ny,
Yield 5g5gmefl- ymmaie Ot (848 ny, 8 nmol ), PPh3 (332 ny, 1.3
TH MBI(PMEReHEPEGMIALZ, S2pp(8514857 (6. 188, :h3fbls) 369 &l d8il 2.3BHe,
3H)suspension was stirred at reflux for 4 hours. The
MH'SOlyent was evaporated under vacuum and the crude was
partitioned between water and ethyl acetate. The
or ani ¢ phase was dried (Na2SO4) and evaporated. The
vvas purlfled by SCX cartrldge to g| ve 600 ng of
y X )2 -3

[I\/H-|—|]+ Preparat|on 62
5-(2, 4-Di net hyl - oxazol -5-yl)-1 rimdine-2, 4-di one

(Prep62) To a +C S
5(24D'HEI ~pxazpl - 5- yHp-2, I Tret hoxy- pyri m di ne
(Prep6l , ' ) 2N HCl aq
(10 m.) was addgedN After refluxingAhd& m xture for 3
hours, the solvents were evaporated. The crude was
triturated wwth acetone and filtered to give 480 ng of
2-Mghyldicaindi rmeidhy(tonurerzially- Svgilaple] HiGay r 8@drdinple - 2ndd - 4metig!-3-
thiogsnicardazgbt (4w 1esyd evere( Aid%olydde ird )EtdAe ((ESL)( mihzp : DIPEA
(14888 2222{ Whe adddCRIAE | GHUePRe bath coollngn T3P 50% wiw jn E1OAC

(32. %mlp| 1. rl glsg E&)J%Z/i %rgQAXsle) ntar_qgazr’u jke”SFn gratu?exgél 1% é’ I)he

res“ﬁ'”? ?"’ﬁ”r&"f?étth‘iﬂ Stkﬁ’ﬁgfb?o ALY 90”1’H 5 i g RS- Bluled yyit peater

(10n(lPr t6p6 NaOHgOMmps apided (1grhnil). Ehecbrgen@dsyqr 3R8 dingarded 3 the

remainbd hquediue |syaispanbeted 1 WY (iblvfa( eMperature) fot Rif A&dinalfter
roomtenperature for 1h. A solution of 3-brono-1
, 1di met hoxy- propane (467 Mg, 2.55 nmol) in dry DVF (2
nm.) was added dropwi se and the mixture stirred at room
tenperature for 72 hours. Water (80 nL) was added and
the product extracted with ethyl acetate. The organic
phase was dried (Na2SO4) and evaporated to give 377 ng
of the final conmpound that was used wi thout any other
purlflcatlon |n the next step (53%y| eld). M5 (ES)

PNA PN N -~ =
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triturated with Et20to give 350 ng of the title
conpound as a gray powder (31%yield). M5 (ES) (mz):

WQB®72126vRH| +. Prepar ati on 99: PCT/EP2007/053118

5- (2- Fl uor o-5-net hyl - pyridin-3-yl)-
PBEHE26yr i m di ne- 2, 4-di one hydrochl ori de (Prep99)

5- (2- Fl uor o- 5- net hyl pyridi n-3-yl) -2, 4-di nnet hoxy- pyri m
idine (Prep98, 350 ng, 1.4 mmol) was dissolved in a
cooling| dpwingn apfbiepNtadTierdture di sispeasigbvas ioblaingd, wiigh had agH of
abotitet3 198,009 t he sol ution for 30 m nutes, the solvent was

HCIBRIRAR SIoWRRS: de&@ﬁiﬂb’ﬂ%@a&’eh’&] eg00 Ny of the title

Theiﬁlgpviasr}ﬂ)ﬁ_}gé _i':_md 8 y\ddem f(%acuun%vgh %? 40°&/%vér%§ t. {mz):

| on
5- (2- Fl uor o- 5- nethyl pyridin-3-yl)-1
Yield: (743 . tremndlo%37% iy opyl ) - 1 Hpyri mi di ne- 2, 4-di one
1H NIAREDPMBO)d6AG00 MHYEppeh): 14.01 (bs, 1H), 8.66 (dd, 1H), 7.96 (dd, 1H), 7.42
(dd, AH(, 3 Jd Q- Da@t Ayl - pyri din-3-yl)-1H pyrim di ne-2, 4-d
MHJ hydrochl ori de (Prep99, 300 ngy, 1.16 nmol), and
(241 nmg, 1.7 mmol) in DM (5 m) was stirred for
one hour at roomtenperature. 3-Bronp-1
EXAMRiEMfet hoxy- propane (234 ng, 1.3 nmmol) was added and
Preggdration ohimems|-5 Girdvridareg|) 20k ditiresH-d 2yistriaddbd-8thioves added
and the product was extracted with ethyl acetate. The
or gani c phaseovvas dried (Na2SO4)_y filtered and
evaporated. T e was purifjied b ash
chr omat ogr apby ut| g—vw-thH OH (95:5:0.5)
to give 200 ny he final conpbund MNoi | (53%
yield). M5 (ES) {m z): 324.2 [M+H| +. Preparation 101:
3-[5-(2-Fl uoro-5-net hyl pyridin-3-yl)-2, 4-di oxo-3, 4-di h
4-PyyidazineZbippxyilien agidn cothmeydid ly paveitabten obgle 4y 8rempOPradi 4-thethyl-3-
th.oée)wﬁca@i%iﬁﬂfesg 5-1US§ )Wk mysrdwdu rmSlEA% (35 ( 3h§TP]IgIPEN(m§5ME
1.788 d é}yid h ? ﬁrﬁl% EF
et i D) by

1. SC\% s 5 eg%are tBek%V‘b % resulting

SS
yAttee YRRvSS T r\ﬂatg
mixtueyyRstian tised #r20%C 96898 The reaction mi xture was
The maixitirealaszdidtedi vwith Wegx (RQ7B), tHen, NDHHADN Wwas \Adtex (28@sL). The
orgaaftdiageramngt tigearlet Qs Cthe eérhélam %éué@dsl"bt%%@Wasal‘i@'te%ﬁ ® 70°C

mteﬂ%‘?te‘?ﬁ&?ﬂu £) RP 3R AR TSI & N?‘%r% g ead gnswn
N R Ry %ﬁg@ horoers 5 ﬂéeg%w .

wasgeached,- Di net hoxy- pyri mi di n- 5- yI) pyr| di ne-2-carbonitri
The Iselld(vFaseFm&r@d)andZwasHéd with hvatey (Jtjmesmithi 20enh-abd it eas theaclried 0

ava@u@nov%n‘b@40%ﬂivérn\@ﬁ§ di ssol ved in degassed n- PrCH (30
m ) and then 2-cyano-3-bronopyridine (950 ng, 5.19

65 g, 15. 56 mml) PPh3 (393 ng,

Y'e'mgg’J mm?mmﬁ% 114 mo! ) we

TH R dAMSOtie. %QPsM*éh@uR@m \/04529§P$ r1p'gc9%§t (dr B 1% fdoﬂHBS 09 (d
TH) Ak (s.3Hf t er cool i ng, the sol vent was evapor at ed under
MH\sa@dum and t he crude was partitioned between water and

ethyl acetate. The organi c phase was washed with
EX WlﬂL dried (Na2SO4) and evaporated. The residue was
urated with iPrOHto give 1 g of the title

oSSR SR O 5P

, 3, 4-tetrahydro-pyrimdin-5-yl)-pyridine-2-
carbonltrlle hydr ochl ori de
(Prepl03) 3- (2, 4- D net hoxy- pyri m di n-5-yl)-pyridine-2-c
arbonitrile (Prepl02, 1 g, 4.13 mml) was dissolved in
a solution of 4N HCl in dioxane (20 m). The m xture
was refluxed for 45 mnut8s. The solvent was renoved
under vacuumto give 1 g of the title conpound (97%
yield). M5 (ES) (mz): 215.1 [ MtH +. Preparation 104:
3-[1 -(3, 3-Di net hoxy- propyl) -2, 4-di oxo-1
, 2,3, 4-tetrahydro-pyrimdin-
5-yl]-pyridine-2-carbonitrile (Prepi 04) A m xture of
3- (2 4 dIOXO 1

. S L L N L - 1 \ L L ~ I L
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7.15 (m 3 H), 5.71 (d, 1H), 3.78 (t, 2 H), 3.38 (d,
1H), 3.12 (d, 1 H), 2.62-2.44 (m 4 H), 1.82-1 .69 (m

WQ@RH07/113260- 1. 44 (m 3H), 0.85 (m 1 H). M ( ESCI/EP2YP7/053118

394 [VH +. Exanple 6 :

PB63926 uor o- 1- (3-{(1S,5f?)-1-[4-(trifluoronethyl)phenyl] -
3-azabi cycl o- ’
[3.1.0] hex-3-yl }propyl)-2,4(1H, 3H) - pyri m dipedi one
hydrochl oride (E6) The title conpound was /prepared
Wth a simlar procedure to that set ou arller in
Exanple 6 frem \\g
(1S,5fi)5IKf (T bii | uor omet hyl ) phenyl)) - 3 azab|cyclo[3
1 .0] hexanen{Rrepi O, 18 ngy) and
1-(3-chl oropropyl)-5-fluoro-2,4(1

4-mEthy@ i) thipydnhicarbhZveoi g e42. %mﬂ[}])uab niisk@lveinyD®FAd12a5ma, 2. 5vol)

und<¥thlst§rf9mgSI d)&mwe%ml'w A B6RPD 8- dﬁl%tlltﬁl 1 GYGRIRNE-5- %%d:g@ acid
35.4 dgljl E é?ﬁ@n%@%ﬁn%wcﬁe féggd %ﬂ’@j eNﬁE% oleq d wrbg)n% C

W|th3ar280e \q.ﬁterzbqnﬁt andyq soluons pf ( ﬁf’ O°/F.|)w/3/ i ett yl3a@éat rﬁtS amL,
76.4p)ma®). B35 addgd Agp(wise B 19 mButes mainfaining te(nmerqturlel)belpw4‘6) ¢ .dit
the éndrf the addlitiodl, mixtutd) wa. allbwédlio réadH)aniflsnd &nperaturs and dtirtdd for
2 holds Brfder nﬂrége%z Th&mixkurklwas MRutEERIth 08B of 328 Ml 22.5mL of a

S°'“E‘§’h8nph§/?k' T2 Wit yedeg sgying (gl oS 2% AT ETRAY E’” hBAPper
orgagtlcdg)@élm@ﬁals&ardf wmlle @Fw@er:)ohﬁ% W@%peﬁte @ 74{ °C internal).
The BH3H) the prixture tam etléakae okgrdimscaridart ddjugterio 1R iinreagsary.offhe

heafinglwas kept for a total amount of 3 hours.

AftePegdiing ddwi Fo £rh!5|érft tétﬁﬁé?é‘tﬁkhws) ANy lsbrufbregatitiee] @lwdwdre
adde d) JJ[QE P@r%aﬁ t]Ay%lﬁ éta m%d I;,?reldpﬁat E? f/nd th%]s_lljsp%nsrlon Wap stlérgd el

nightprep1 1, 50 ng) and TEA(50 m) in DMF (0.5 m.) was
The eiettredvast fite@d, BE cakeewashgh twith A2vboni af rwatdtl andithkecallasted belid
drie@diste vabndmtohen stalold fophhya@s. extracted with

di chl oronet hane. The organi ¢ phase was dried and

0 t acuo. The crude product was purified
Y'ek}% Q% &é}ctgg ret“ﬁEe foll owed by a preparative HPLC
ﬂqﬁmglunn ABZ plus 20x100 mm 5uM nobile phase A H20

[ t + 0.1%

(:AOI_? [?f\rﬂé%sgcq@dg Zg?jal_g;s e%% %ﬁ sﬁ:ﬁiﬁ%flgﬁz 3‘? GG?QH‘H nﬂrléo)em

f rate: 20 ni/mn, WV wavel ength range 210- 350 nm

ioni zation: ES+, mass range: 100-900 amu (ESt+)], to
EXA4IRLE 29 ng of the title conmpound which was further

Prefitioh ic? G Barivhiv@sst £medgred-agyagninygbutdingrosa:-h 2 4-triazole-3-
th.o@h@%%@%@& thiQ M- r%%}t’z@v‘ 1y 4ttr9azglﬁ1§!p? dhzrne

97/ I ve t'he base of e compound

(25 rTg) Toasolutlon of this material in (1

m ), ?I'>I\Asol ution in Et20 vvas X ed e soI vent
ed®™ n he st hus obt ai ned

was e }(

tr|tQtated Wth Et20 to give 24|ng of\the title

conpouxid as a white solid. 1H—NNR/ CDCIS) : d 11. 23

4- m<£1t I- 5114}5&@ |8yl§g ygfroé?é-’_? %équ%fggbe 3- tglog% g’d 1e }369651
sg(h?e ﬁ’139)_lWT4)3 suepegt_@e qife myxiyre §rpb and

metl13n¢|4 7(ErmL)3H)e S@per_[sm(nnwasa,he@ted fo 5@’C( emd 1bf€|)no &cm@omrnpang

(1.1&4, 218rL8 wakaddedhll atMmce EBje §uspensiondizs dtilvell tit 4ECafopbie dhd
therﬁaﬂ&%e& B cﬁfdyddvvnlto drtidnt. 11 3EBtatd (25mL) was added and the mixture

dlstllle%l] ﬁ( & goh]‘ﬂf jf"l;é Qw%( ?M.L%dg%th %Fhﬁzpbg%iﬁnggém@? and it was

hydr ochl ori de (E8) A m xture of

(1S, 5R)-1-[4-(trifl uoronmefhyl ) phenyl ] - 3- azabi cycl o[ 3. 1
. 0] hexane (Prep4, 40 ng),

1-(3-chl oropropyl)-5-(2-thienyl)-2,4(1

H, 3H) - pyri m di nedi one (Prepl5, 57 ng), Nal catalytic

anmount and TEA (0.050 nL) in DMF (0.5 nl ) was heated

at 100 OC for 24 hours. Aqueous saturated NH4AC

solutlon was t hen added to the ntxture and then |t was

T | ' R A — o o



10

15

20

25

MS (ES) (mfz): 475.12 [MeH +. 1H NVR (DMBO-d 6, TFA)
d: 11.20 (br. s., 1 H), 8.19 (ddd, 1 H), 8.02 (ddd, 1

wWOoR007/11861 (s, 1 H), 7.67 (d, 2 H), 7.52 (d, 2 HT/ER087053118

(9dd, 1 H), 394-4.08(m 2 H), 3.88 (t, 2H), 3. 61
PB692§76(m 2 H, 3.27 - 3.34 (m 2H), 2.25 - 2.35 (m
2.10 - 2.20 (m 2 H) ,154- 61m1|—|),127

wasgecéwlg) wéter T&mpﬁ% nfq;o§oﬁﬁ1@@ HI? %Beﬁ%%ﬁil gé)ny lelt)ere]d an& dls{n‘e]d

dowaztgbpq;y%(}r@i{ 3The (ﬁSH@&g Wplqrpmyalpwgd 4tg;|_q;q>og down to ambient
tempergtyrel undedi stedhgoner BY diimdd ard ideag B26d an additional 30 minutes.

DuriRg t19818md - dast b the prddlictlerished Touf bUPE QBREIEH IHRRABYAIMIS a5

addgd QJ gmeoi\;%;jo m%t?e@% é{tﬁg r]es@lr @p ”ﬂ%}v I;}%lo'ﬁ'%g mréjd Fat Jeast 6

hourdg suspan qﬁMl;ter g_@n he ake wash a mlxture o??:'? Ac(?lgleptane

12 313mini Boe wﬂgt@mwunqoﬁr{ﬁﬂafhlﬁ@p(@w#hlﬁ]w methyl-4irb Ry triazabis-
yl}pyrdéznieh) 3)at (e inrthe o\@n@840fCnin)il carstant addetachieded. he
m xture was stirred for 4 hours at 900C. A 5% aqueous
0 o] NaHCO3aq was added and the reaction
Eglé : {h E‘z?i washed with Et20 and the product was
M extracted with ethyl acetate. The organic
NM M%OWﬁsGQﬂMFé?M (a2 ST (dndHe VefddAdt &d; 8-Phéddebiie 1Ralé
2H) mm (6i3t); DY pracphr B (w@HHPLC/ MS to give the title
conmpound as trifluroacetate salt that was further
purified by flash chronmat ography with DCM MeOHNH 4CH

All ;ﬁ%llca@ay nglf@ glbgt rlognggﬁt,d ttaé% C?n%)ndlpa?e(nga?flliaetenba |te gn t%|s
speciffcatiqn ?fPthe(Pdﬂ @ﬁ@@wﬂeywéﬁywcqaaw &BF*@:V‘QWGP@ pUb“Cat'On were
spedficalyhand- iBdivigili3llp rirajinatep- 12, bé(iddordaraed by refgnence biérmie disaheugh
fu||y\é@ﬁoﬂh ssol ved in dioxane and then treated with a
solution of 4N HCl in d| oxane (500 m) to give the
Ctitl e &9 | ow sq ngy
It |S§QE%? n%é%%ﬁ%éhel%ef '°’1ﬁ9‘1ﬁW Cﬂv@a(ago df-ﬂgrﬁ%:ul%{ and
prefariedegroyps degeripgd hergin 2@°V€br s., 1 H) 9.72 (dd, 1 H),
9.32 (dd, 1 H, 8.83 (s, 1 H, 838 (dd, 1 H, 7.64 -
The ZpﬂlZat(omof ¥hith this/ded&riptior arfel4imis fofméthart &a@5e ($ed 22 a|‘$a5|s for

priority ct7§f QHQ sﬂbsga n?’ a}) lica gh 35’h n& %s }f u nt
applgﬂon}@b%gﬁc&d t}glapyéea%ar% O{E ml§n PB) ﬁea’turesd scrbe e|n
They pay (a[kg Ffﬁfg@}@‘lﬁg@ i ym?pq Jpmacess, or use claims and may include,
by way abéeyplecingd with@]t heitatigr \the fotlaynd Jlaids4( 1H, 3H) - pyri mi di n
edi one di hydrochl oride (E27)A sol ution of
1- (3-chl oro-propyl)-5-pyridin-3-yl -
H pyri m di ne- 2, 4-di one (Prep43, 92 ny, 0.34 nmol),
(1S,5R)-1-(4-trifluoromethyl-phenyl)-3-aza-bicyclo[3.1
. 0] hexane (Prep4, 68 ng, 0.34 mwol ), and DI PEA (134
m, 1 nmol) in absolute EtCOH (3 m ) was placed in a
m crowave oven and irradiated at 130C for 3 hours. The
sol vent was renoved under vacuum and the residue was
partitioned between water and ethyl acetate. The
organi ¢ phase was dried (Na2SO4), filtered and
evaporated. The residue was purified by preparative
LC-MS. After treatnent with 4N HCl in dioxane (2 eq),
the title conmpound was obtained (5 ng, 4%yvyield) ESM
mz 457.21 [ M+tH +. 1H NMR (DWVSO- d6l TFA) d: 11.83 (s,
1H, 9.17 (s, 1 H, 8.81 (d, 1 H, 8.74 (dt, 1 H,
8.50 (s, 1 H, 803 (dd, 1 H, 7.64 - 7.77 (m 2 H),
7.40 - 7.53 (m 2H) 4.06 (d, 1 H, 3.90 (t, 2 H,
3.45 - 3.76 (m 3 H, 3.17,- 3.32 (m 2 H, 2. .22 -
2.34(m1|—|),207-22120(m2 H, 1.65 - 1.82 (m 1
H, 1.15 - 1.26 (m 1 H) Exanple 28:
5-(2-nmethyl -4-pyridinyl)-21-(4-{(1S,5/?)-1-[4-(trifluor
onet hyl ) phenyl | - 3-
azabi cycl o[ 3. 1. 0] hex-3-yl }butyl)-2,4(1H, 3H) - pyri m di ne
di one di hydrochl ori de (E28) A solution of
1- (4-Chloro-butyl)-5-(2-methyl-pyridin-4-yl)-1



10

15

20

25

3-[5-(2-Chl oro-5-fluoro-pyridin-3-yl)-2, 4-di oxo- 3, 4-di
hydr o- 2H pyri m di n-1-yl ] - propi onal dehyde (Prep73, 90

woreno7A1326¢1 nmol ), PCT/EP2007/053118

(1S,5R)-1-(4-trifluoromethyl-phenyl)-3-azabicyclo[ 3.1
. 0] hexane (61 ng, 0.27 mmol), and AcCH (16 ng, O0.27

Claimsl ) in dichl oroethane-MeOH 1-1 (4 nl) were stirred

1.

untiI conpl ete dissolution, NaBH(AcO 3 (86 ng, 0.40
ture
vvas S |rreotélIaaﬁétbag%g?Jﬁia ZB%L‘? %@8 @%P\%%&e{é%?ﬁlﬂl ith 2N
NaOH and t hen extracted __tNh et hyl acetate. The
organi ¢ phase was dried fNagSO4) and evaporated. The
crude was purified bys a?‘amtve LA MS. The so
obtained trifluoroacetateisalt was further purified by
fl ash chromat ography w t hRDCM MeOH NH 40H ( 95-5-0. 5)
t oinafifier d 4.5 rrg of the title conpound (3% yi el d).

5 &2- gg'rggrgtﬁ H‘Rﬁt?ogé rguﬂlurnyl) 1- (3-{(1S,5R) - 1- [ 4- (
5* b acyt PO Y S Betarpanf 23R KT AR Tavets sehstipies by 1 to 4

di ssol ved' | nQF@P%(éﬁ%'e@Iﬁdfrpmeat ed with 4N HC in

di oxane (2 elglogdm CJiGaalkyieCt 108 @kaxgmpaio Od -@6 alkyWBRIGES alkenyl,
EO\QEZ; Ol'\/fsl(1 €Sk & Qk@i rfé%‘?clr%é 'Xlk'aﬂqf c%cb*;Fi\'NﬁntrQ:DWWon 6NR;R,
(d, 1 H, 86’?”&”’"? %7, 89 dd 1 H), 770(m 2

H Ri7.50 (misa ¢4-Caalys -ORdor +NR)R+: 3. 84 (t, 2 H), 3.75
(de, 1 H), 3is6gdioddn odCHGE 8k - 3. 57 (m 1 H), 3.18

) R 361(?3 %lgh’ﬁ/dro%egérm% )‘Im 1H, 2.03- 222 (m

; :1 a
5- ?6 f1 uoro-2 )5‘?1 @R{W a@" b(e§z3§i'(ﬁécr§nqg}“9j% fﬁx)[ Egey?ﬁéh?uted by 1
| uor onet hy! ) BHeSPHPS &-

az atriocding t tBe follovimepSdBieyrie} or opyl ) - 2, 4(1H, 3H) - pyri m di n
edi one di hydrochl ori de (E46) A sol ution of

3-%- llzluoro pyridin-2-yl)-2,4-di oxo- 3, 4-di hydro- 2H
di n- 1- yl]- propional dehyde (Prep77, 1ZQ ng, 0.57
mmol ), (1S,8R)-1-(4-triflugronet hyl - phen /- 3
aza- bi cycl of344 . 0] hexane é(b 115 nyg, gr/nyﬁml)\“%nd
AcOH (34 9y, 0.57 mmol) in dichl oroethane (4 n1) was
cooled to Oé& NaBH(AcO) 3 (180 ng, 0.85 mmol) was ()
added portionwi se. The mixxtdiHe was stirred at 00C for
further 1 hour and then basigied with 1IN NaOH. Brine
was added and the prodd®€t Hxtracted with ethyl
acetate. The organic phase was dried (Na2SO4) and
ev@rﬁl‘%ﬁ ed. The crude was purified by preparative
LC-M5. The so obtained trifluoroacetate salt was

passieg aover amgers Gafehtiictom basidicyRditishsN®f edmpdimdsi(fIARwith 3-

conmpound (8% yi gl

5- (6-f1 uor o- 2° %ﬁem aét%%e dngjégiss E)& Wi: C tre?tmint with an
met hyl ) phenyl a¥a end[spe W@?Sp yclic' anhydride and
3-yl } propyl ) - inally pH langH)ﬂth Wﬁhdncvf@@n'@@éldwdg give compounds of
di ssol ved i n fdroxan®).and treated with 4N HCl in

di oxane (2 eq), to give the title conpound as a

of f-white powder. M5 (ES) (mz): 475.14 [ MtH +. 1H NWR
(DMSO-d 6, TFA) d: 11.67 (s, 1 H), 10.71 (br. s., 1

H, 852 (s, 1 H, 820 - 829 (m 1 H), 7.99 (dt, 1

H, 768 (m 2 H, 748 (m 2 H, 7.02- 7.11(m 1

H, 4.04 (dd, 1 H, 3.85 - 3.99 (m 2 H), 3.54 - 3.80
(
2
1

2 H, 3.42 - 354 (m 1H, 3.19- 3.35(m 2 H,
.22 - 2.37T (m 1 H, 1.97 - 2.22 (m 2 H, 1.74 (dd,
H, 1.18 (dd, 1 H Exanple 47: 6-[2, 4-di oxo-1

-(3-{(1 S,5R) -1 -[4-(trifludrlonethyl)phenyl]- 3-

azabi cycl o[ 3. 1. 0] hex-3-yl }propyl )-1, 2, 3, 4-tetrahydro-5
-pyrimdinyl]-2- pyridinecarbonitrile dihydrochloride
(E47) A solution of 6-(2,4-Dioxo-1
,2,3,4-tetrahydro-pyrimdin-5-yl)-pyridine-2-carbonitr
ile hydrochloride (Prep79, 106 ng, 0.42 mmol),

(18 5R) 3 (3 chI or o- propyl) 1- (4-

o I . ~1T 1



