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1 WO 2005/111036 PCT/ | B2005/ 001267

TETRAHYDRONAPHTHYRI DI NE IPERI VATES USEFUL AS H STAM NE
woiB00REGBBTOR LI GANDS This i nvention rel ates tBCT/IB2005/001267

t et rahydr onapht hyri di ne derlvatlves and to processes

o] rnedl sed

et O P AR e Besonac) RRSLETEY PhERy 3R o, R raomnos

of , such derlvatlves 5 The tetrahydronaphthyrldlne
Thxsdneveinm:atrélmesmotfetmtrmrqaprers,ﬁme benvainds H8 t@p@cdsst 1@iTihe Qrddaration of,
intet3Gi8RS REd th 'thg%rég§rat%ﬂ qf c%\()@tloﬁs EHA{X%%; af tnd NEL @P&J% i&ivatives.

applications, particularly in the treatnent of

allergic rhinitis. Hlstan1ne H3 receptors are found
Thejtefrabydranhrintayrisine piedveimaaptt the presantrinvealion aod higteming Hereagptor ligands and
havé1€ @S5 of Wbrﬁﬁeem& &Bbtatiohd pﬂﬁﬁl@rl@ﬁ\@ne%&ﬁ%@ﬁm dRergic rhinitis.

neur otransm ssi on and nodul ate a variety o? end organ

responses under control of the autonom c nervous
Histargiag Enfecepiresyaraieindinid Aitetretreiveaplipledingls atweripherel negves hghere they
module@a®eontd nenlotiasOIsSiorodnd @foduiste d [varietyain 8t drga@ réspsseurddr control of

the QR(Q\@M?C ﬂ@rvoug \L;)H{eﬁwnme? are/ 36 ﬁQE @l@@épio emotﬁlﬁaﬁllﬁ)gttpé’ueréase%%erous other

acetyl| chol i ne, sone es and co-transmtters.
”e”’ﬁlé?f‘éﬁt“f”fl SYet) S 9GRS §'S‘SWP‘ﬁe”%§”ef‘@E%pSFE9P°”'I” Sé%§°ﬁ24€)€"”e some
peplsieeanddeviaisojted. An overvi ew of the current advance in

H3 Iigand research and patenting is given in Expert
Rec%lg tnumerou q_%?\mlgeeﬁ%rece&?o Se)g%s dgé\JG)bﬁerbcIi:')\(/]ea]g&H din Igvervuew of the current
advaRge 3 eI repeady WZ%”‘"\M'@Z‘J"EQ1’9§XP9”\@U2/7122'21"41’9@‘M2003 ) 13(6).
ExaWPe2d G228 H2 GeckiRorriga@ptovbel foupa i svCapesd2s| Wenmeb2s4 Wisn2/12190,
Wowiéiﬂ@elnﬁ\/\fdaé/oéz% treatment of various diseases

including both disorders of the central nervous

system and i nflammatory di sorders. Exanpl es of
Hs rd¢epton §eagdsyihie believedr te die naitetblevipt the fBatingrg h daiols dibeseeinedding both
disotd@rsD@ this edntidl RRBUd Bjs{eamt nﬂﬁa\rhnﬁfb\’&ebysdﬂde‘ﬁseft&ﬁnplg @fh@se%ses where

trea%‘eﬁtﬁrﬁtﬁ?l hggrpc,s ItstbleﬁeveéJ to %g use?u‘rflare %’nﬂam atory owepr:f1 e?ée g}ogn 'S dlsease colitis

u'cem%oﬁ‘e@%l‘j@mdeéﬁlnl"@ﬁ%%/ dys“@éﬁfhIsfr?%ﬁf‘dd@ﬁlaﬂ"@ho?yﬂp@e‘a%’s epilepsy,
Cogsitihdefigens) dise@ba¥etucts adl AlRigssee's diseast lod mkD chighitivdé W@pairment, depression,

mood nE@rJeFEE @Ehlzoﬁﬁ@l{@ Saﬂx@@ dlgolidem.:D oﬂeﬂlblg ?e{hgﬁ [h?poeﬁactlwt disorder (ADHD),
I -

e A e T
dysfaiséa tepriratdiy iseanes such @ppdupespiratarp istses sypdrkme ssute respiratory distress
syndféid, ib@ﬁbhmi RRBHIE bdRdhitifeth@niS BXdtadtive ﬂyrﬁzfn'elf?(bﬁsle@é, cystic fibrosis, asthma,

empé)fémé rrﬁmn@sr th%lmc' ?ﬁ\?sﬁ§ a?l?réy aﬁér ﬁ%‘blcéd gl%lé? {?énggy allergic rhinitis, viral

r es rator
rhinis, H‘H‘rf’(ﬂ?f%'c rhlﬁ‘f“érﬁ’éﬁ["%‘?' §”d EABH |”5”'tb‘r B ﬁ?”@?%“’“ a¥rghiopgestion.
obstructive pul nonary di sease, cystic fibrosis,

Alth&@ﬁ hﬂﬁgand@ Hﬂéh&ﬁ@\ﬁﬂﬁ\ﬁreug'esﬂl b inSed féhﬂr&me%e@' @ul%bﬁdssthat are good drug
canc?cLa eﬁl I{q%émcul? Ipéelgé/regﬁorppr?wﬁs }\%u\{\%rg %ﬁ?yetp grle hlsi?:w\ 'Pﬁ %;1 rgceptor whilst

shoviiegr Itlereffiaily forrothesiegeptoreahay shawick begvell pepothpd teyh the gpstigintestinal tract, be
metabbolicalfyGtable GAN PRSEsk Gvourddid fRLEHIOKIZtd prERAPS TAEEsHENRWS non-toxic and
dem&Qﬁ&@kM%@?&@c a need to provide new H3 |igands that
are good drug candidates. In particular, preferred
conmpounds shoul d bind potently to the histam ne H3
The peempit\@ntionthietesire prodeek ngndobid df ®rmafid ()ni ty for ot her
receptors. They should be well absorbed fromthe
gastrointestinal tract, be 35 netabolically stable and
possess favourabl e pharnmacoki netic properties. They
shoul d be non-toxic and denonstrate few side-effects.
The present invention therefore provides a conpound of
formula (1): WD 2005/111036 2 PCT/1B2005/ 001267
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\ VR tlIl Al, ONor of formula (1') M\ ADO CR, or

a pharmaceutically acceptable salt or sol vate thereof,
wobmsein3c 5 R is het', opt2onally substitut edPdyiB20es/001267

or two substituents independently selected from

hal ogen (C, -C4)al kyl, optionally substituted by

hal ogen (C,-C4)al koxy, gptionally'substituted by

hal ogen -CN 10 nor phol ﬁ CI—E) " C(O) NR2R3
-(CHR2)NC(O O R4 - (CH2) \5 -R4 15 Y (CH2), ;
NR5 C(O) NR2R3 - SO2oKR 502-(C, -4 alkyl) -R6
20 wherei n i ndependently for each substituent:
°rrPff°§“”éan i nteger selected fromO0, 1, 2 and 3 R2, R3,
are i ndependently frome er selected from
hydrogen and (C, - C4) al and R3 gjaken toget her

with the N atom toauhi aNe. attachedforma4
5 6 or 7 merber ed ©at UL e etdﬁrocycl e 25 R4 and R5

oraarp%ama%%nﬁa%?%kax.e sir,.p@safamhaw %eésl ected from

hydrogen and t| onal I'y

* stbisthet @P@aa'wutﬁ%wstwf‘e ewe wt&v%gﬂm n? Iy selgytad my
A ishaloger) a group of formula: R7 ~N (CH2)m 30 R8
wher @i.8,)8Ryl, Sptdhany MbSHifsd fyh9Bes t0 6

(C-Cy)alkoxy, optionally substituted by halogen

-CN

morpholino

-NR?R®

-(CH,).C(ONR®R®

-(CHo).C(0)O-R*

-(CHg)n-NR®-C(O)-R*

-(CHo)n-NR*-C(0)-NR*R?

-SO,-NR°R®

-80,-(C;-C,4 alkyl)

-R®

-O-R®

wherein independently for each substituent:

n is an integer selected from 0, 1, 2 and 3

RZ‘ R®, are independently from each other selected from hydrogen and (Cy-Cq)alkyl or R?
and R® taken together with the N atom to which they are attached form a 4, 5, 6 or 7
membered saturated heterocycle

R* and R® are independently from each other selected from hydrogen and (C-Cy)alky!

R® is phenyl, optionally substituted by halogen, (C,-Ca)alkyl or (C4-Cg)alkoxy

e Ais;
(i) a group of formula:

wherein

m is an integer from 2 to 6
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3 WD 2005/111036 PCT/1B2005/001267 R7 and R8 are each
i ndependent |y sel ected frpm hydrogen, (Cl-C6)alkyl,

w@ 88sariose/cl oal kyl and hydroxy(Cl-C6 al kyl) opCRiB2ae8d01267
R8 taken together with the N atomto which they are
att of I d t
et o o170 et rigpendin Lol s R eI G utopion ana
by 'Ndroﬁ‘y‘ a8l ¥r 5 S and wherein said saturat ed
het%rwy'tlt%(em oeiperivathdie Iy abuis twhictitied alpyatected darmtandy, 5-, 6- or 7-

gr ougbetsadepand aéttﬂoyyc@ ehr@fétnaﬁke fd Q6 (s%rc%)yaé dfatkd by N, 0. 8, SO or

(Cl‘SCFmgr‘% \b}%?&ﬁ sadC at 6& %%ﬂé(, 2)nally ¥ubstltm¥c§j Ey oXe( of two groups
@epfr@intlmylaqt Qr:ﬁq‘g Ca) albq (g) Ikohm O Catptorn;-Quialky!, hydroxy(C.-

C4)@bdugyl agdre, arajod, {cc)émyi C@)@L(kyd:Jaammg OFC(ONBI,,( hdld, dino, (C;-
gr oy&,w,famfngg 6@;1 CNa,RggW) p wherein p is an integer

se ectéd from 2 Qrepresents a 4, 5 or 6

" menber ed saturated heterocycle 15 optional ly
(")%bemqfiomléml by hydrogen, (Cl-C6)alkyl,

(C3-C7) cycl oal kyl, hy (C1-C6) al kyI -(C1-

C4) al kyl - COOH and - (G1-&4 y 0-(C1- C4) al kyl - 000H

wherein het' is selected from mﬁnocycl ic or bicyclic

het er oaromati c groups having 5 to 10 ring nenbers,

Whefgit ch contain 1, 2, 3 or 4 het eroaton(s) selected from

ni twrisgentegenxgigpzd framd, sardghur. 20 The advantage of the

COF@%F&Q&\EO; 4,156 iBMEd Rlraked nbBAEy D ey conmbi ne an

enc r reduc
car r\?aYs Eqé sri’yd@%é)\g?rbg? acﬁ)a 'Z‘%}g’\c‘(ﬂoa Ut dPHPH ‘ﬁgc 13y
pot%ﬁﬁﬂv'%@dr(@n BValeEOHENC.)AVHRO@ f ect s ar e given in
t he experinental section hereafter (H3 cell based

thrHrp ﬁét‘ IQ%CtGé‘ﬁ&#XIO%?C“?Qf bgzgéll hQ?rﬂargHnglgr%g;%s h%\éls h? toh1%Rcr$ members,

?ro uct, res
whichgantaig |1} ZdP% eE?é‘fafq‘ﬂ("t PRIFred dpa nitreesn, OXWé%SL@PﬁerV\A se

speci fied: "hal 0" denotes a hal ogen atom sel ected from
Thel d4@arHye YthE BdMoSids Bgthgfnvetnkléhqg that t‘ﬁw QhiBine Bh RERaRA qila potency with a

poten?eg Qor r%dtuéegd:ﬁgrgfo?/asc&% Sld% gﬁ cta ﬁsay?s (@%ﬂ%@ﬂn"&mteﬂ%rﬂ é‘ardlovascular
sidef ?ﬁéﬁ? ;-Jetgtyerkm thegxpromera! @worawmﬁdiﬁm&éasp@fun@mmwey and dofetilide

bindinghethe XERG prodiet egpectivelynyl , propyl, i-propyl, n-butyl,
i -butyl, sec 30 butyl and t- butyl and further (when

ty d h | . Thi I
e RSP b Ry e bt °

halg gBetes atmivnen abdm eptelted frorathe gmbisgonsisiing eflasmcBloionbromo and iodo.
(C etk hsHote © 4 YsafupfbaC &tafght c!'ﬂu)(uq roQ)ébé“Frlzd h{Racaloky |groﬁ§‘¢tb\9r?b| §om 1 to x
cart‘o(géto%)aﬁé hguc{e% gi:[ e&\;p?el (@%1 _3431 me%ylr %t Coécip?? propyy n%utyl i-butyl, sec-

any no
butyl @ndltéoutylang irtoactuen pefi pera

pentyl, n-pentyl and hexyl. This also applies if they carry
subgtiflient€4) @k b s\ DsitantsGA ptadr kaslcalE} B xarasld 6 aC,SC,RIK6xy. radicals, hydroxy(Ci-
Cs)%ﬁ%|cg§ @:f C4)§de§ ébbﬁa prad%g a('ckeijé{ Jaﬂ'ﬁ“océli galéroﬁyc, C,)alkyllamino
rad#%so gU%( | elthgC)g({ radlcal C,,)gll’(yl 0O-(C;- 4)alkyl C(XOH radicals etC... .Examples of

suitable (C;- C4)alkoxy radicals are methoxy, ethoxy, n-propoxy, iso-propoxy, n-butoxy, iso-butoxy, sec-
butoxy and tert-butoxy. hydroxy(Cq-Cq)alkyl radicals are alkyl radicals substituted by hydroxy. They can
contain 1 or several hydorxy substituents, if not stated otherwise. Examples of suitable hydroxy(Cs-
Ce)alkyl radicals are hydroxymethyl, 1-hydroxyethyl or 2-hydroxyethyl.
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35 butoxy and tert-butoxy. hydroxy(C, - C4)al kyl

radi cal s are al kyl radicals substituted by hydroxy.
wabmyg/1icass contain 1 or several hydorxy substiPCEIE2805/001267

if not stated otherw se. Exanples of suitable

hydr oxy(Cl- C6)al kyl radicals are hydroxynethyl, 1
In-teyclscowtyet thy [Cr@k)aRyl Ipgidale arg stitisyituted WhaRO OB/ fatit@3an gontain 1 or several

ha?oga‘ L@%QQWOOQQ&&@&P&?IS& @ld@@%% M@Srﬁly Eh&br(( @L’hl@'o, a 8lokY bor a iodo, in
bs

paétngf\r fFﬂro fr col'\gbroS e?/r ee%%l lel eg ﬂLIPOYO su%st?dteds aH< l. re];dr cgl %giinég%gp can be present
asit fifeepimsteyl os?aﬁr@owmewvhgsouar ef er abI y a fluoro, a chloro,
"(@y-DNcPEBAIKYIr déhote® Asatutalied rmbdytiie wh@beytilc Wwaue haringchiodr @rbon atoms and

mg Qc{ ﬁ%lx ggp\hlg cycﬂ)gf%p% cVQJbgtglséWI%én{yPEﬁghe@(P %Mc‘ cyEl ﬁf}lal a

or onet
RIS ISR Yoo o8 (ReaoF AP R 1 ol Bgrs: v
captng N attegennasmo endcl otoer beteloaery s¢leatedgromunirobenMNn gxygen () And sulfur (S).
E%{pggnofagﬁgﬁe aRPratelNEidiciSSest Qe @26A8MY, € Jﬁbﬂ@nﬁprpﬁ)ﬁyclinyl, morpholinyl,
clo cl opentyl, cycl ohexyl cycl oheptyl .
pip ngEQPéﬁbﬁéyerocycle denotes a saturated nmonocycl i ¢
"heY "Gupefinesin Hig Prsens inventiongg areampeyels,or picketheteroareraticsoup having S to 10
riry rhdnfb@ RNwrdh@Bhtan, 2, Slirhﬁéter’ﬁﬁbr@(@p?ﬂfﬁeﬂ’fﬁe&ﬁbaehl@.delécnmnom nitrogen (N),

o>§/|aén Bg?@ s&lm)( LSI) Qﬁ‘é{eﬂﬁ%ﬂua&@ hem e a?%up(c@tams eﬁ?’f@@“ §4 r@tf'ogen atoms,

(%9’1’@%9% Iaﬁm of O'Eﬁ Sp‘léwag’r”?f{/ ?CC Wp%qni??{s |ZSEI ur item alnd 1 or 2 nitrogen atoms.
Prefepsdlyalzd hrvsdroammcbtlagrelpmmyﬂams Bithet ffoni % tockerfng mitrdodnratanii® or 1 or 2 nitrogen

aBhE8&M o%yé‘b\‘t%w PRk %r@rdﬁﬁﬁ@&&@l i ﬁre@fablpCQM@zH [ vﬂnch means that the group

|suﬁke§hg @%%Ha?eﬁgatgm %é a r@g r&% ag X t g’rh% a?terlgﬁz v?atlc .Pﬁaup can be unsubstituted,
mRestselstites preisypssituteg] asindisated i §10 dafinitiop gich herRpbove fghapgasg formula (1) and
(1§ Qgcorting 16 thefpidsert STpventlon. RudEtitie Isateféritgy dred anig edrioumedtdnc Examples of

heggrgé'mm:ﬁgyoﬂbyﬁcl@det Hﬁ re(r%) \ngne& ®: fh cﬂhénlg/lo%%ﬂyl %yﬂgfﬁ pyre(zgwi imidazolyl,

0xXZ¥h |6qxa2fly§ d]la?z{;'jnyl olraqtla?,ﬁogl pjlazflyk9 onaguaﬁc?h{] rtraaéj@%oléttstfé y 1p!\_jfranyl pyndinyl,
pyPaarfyer @ivhigingl heyrivetiet odazowa tthiadigingu feobepdferanys enrdiusanyl, chromenyl,
mfﬁl@nmlllsglﬂdo‘flyl |h<ﬂlﬂ/l Nin&idz8@ € BurliO FliRdIin@ isdqulblyl? pRth&IAAHFE Maphthyridinyl,
qlﬁ?aé? é’nyla%llmoxa&r%l )égrigg)aazolwr‘?enﬁgmlazoﬁ bgrtﬁz?' a{ja(% %tbegzrog.{za%%gpé g‘enzothlenyl
linked to the adjacent atomby a ring carbon atom The
AbRERIGAcU praRireCasgédd bitheiavenie, hexl Sedestet tidne Bhpnocyclic heteroaromatic groups

h%ﬂ@%sc}# %%‘.%Ingéwg% %lcm‘&] bt %%tl%gen a@cﬁns'oqu'nft‘ré'éeﬁ%olnnanhh%éygen atom

her ea ove eneral fornu % %
aqe bigyol st TR OpYRSRYS 3 ABRTS BRTOEy BE f gy « rivoser
atoss pr of eirgbh ytoonasd 1 iomgec atcho Mozt owferaly, almy| i@ sselgfte om monocyclic
h&%ﬁﬁrﬁﬁﬁ L Ga@i O RS 61 MEHBAAE whibM bor®dieirdt®ott tbi dThitr@fdn ta@ms. het' is

en furanyl pyrrolyi, pyrazolyl, inidazolyl,
p@GE§QQ§ % soxazol yl, thiazolyl, isothiazolyl,

trlazolyl oxadlazolyl thladlazolyl tetrazolyl
Inﬂb{é' &fﬂr)ﬁound@kéf fociuray(l) or ( Iply‘ﬁ’aﬁ\z iRAye, prqﬁgﬂitjly’ﬂyd}bgéﬁlo; methyl and R® is preferably
M ?ﬁ&@XLYmgt%?ZInyl t hi adi azi nyl, isobenzofuranyl,
u

rany omenyl , |ndoI|Z|nyI I soi ndol yl ,
|ndonI i ndazol yl , purinyl, quinolinyl, isoquinolyl,
Tlpﬂﬂrhafmismtyshtpemmrﬁ’ laxeroredidrabi selectelframaz ol i nyl
quing%ggﬁnyl benzoxazol yl , benzot hi azol yl,

benz zof ur and benzothlenyl 25
Accokﬁcﬂa%ES&gm'pég?&WS%gq%ﬁg'} of the invention, het'
i s s@h€otlty.fopinnpiysHksEyet Pchalpgerer oar omati ¢ gr oups
havipg 5 or 6 ring menbers, which contain 1 to 2
nitrogen atons or 1 nitrogen atomand 1 oxygen atom
and bicyclic aromatic heteroaronmatic groups having 9
or 10 ring nmenbers, which contain 1 to 4 nitrogen
atons or 1 nitrogen atomand 1 oxygen atom More
preferably, het' is selected fromnonocyclic 30

het eroaronmati c groups having 5 or 6 nenbers, which
contain from1l to 2 nitrogen atons. het' is
preferably C1inked.
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In the conpounds of formula (1) or (1') R4 and R5 are

pref erably hydrogen or r%et hyl and R6 is preferably
w@bmssiiosabst it uted by net hoxy. 35 The one or PEDIB2005/001267

substituents on Rl are preferably selected from

hal ggen,, (Cl-C4)al kyl, optionally substituted by
hal o?%n (Cl-4) al koxy, optionally substituted by
ha™6den 40 CN 5 WD 2005/ 111036 PCT/ | B2005/ 001267

moiehdRiIAi0 - NR2ZR3 -C(O)NR2R3  -S2-NR2R3 5 -R6 -0-R6

whgpehersR2 R3 and R6 are as defined above. Mre

pr%ter ably, Rl is unsubstituted or substituted by

(Cl-)al kyl, (Cl-C4)al koxy, C(O NR2R3 or -S2- 10

NROE, wherein R2 and R3 are i ndependently from each

ot Wieseirsref RCdng &° ire asnidiyedradgen and ( Cl- C4) al kyl

preferably nmethyl According to a preferred aspect Ais

a qroup of formula 7 N (CHZQSn R8 15 wherein mis,?2
Moregpreterably, o fseingihstuted girybasited by (ReCoaive (i EEPNe FQINE R o S0-
NR*R°heheldirals“cantl R anatiidepentiérdly frem eachtothac setedted from mvdiodsn @nd €1-Ca)alkyl,
prefddBIyRREGd saturated heterocycle, which is unsubstituted

or ‘subsStituted by one or two (Cl- C4)al kyl, preferably

met hyl. More preferably R7 and R8 taken together with
According t\s pieferradtagregitl ie A otoHeyf fainda  at t ached forma 5

menbered saturated heterocycle, which is unsubstituted

or substituted by one ErN{—WCI:HZI;ge{—hyI . 20 According to

anot her preferred aspe,gpl’ Ais a group of formula: N Q

(CH2) P wherein p is 0 and Qis 6 nenbered saturated
whersianes denAcireierabips prstalang R stefiss taoptereith B MR Rivhich feyare attached
formatadnelmembéred sduddted hardrocy@s, @fhen ablnyubsiapd @pybstitu2b by one or two (C;-
Ca)alkyl, preferably methyl. More preferably R’ and R® taken together with the N-atom to which they are
attached form a 5 membered saturated heterocycle, which is unsubstituted or substituted by one or two

methyl.

According to another preferred aspect A is a group of formula:

@‘(CH% —

wherein p is 0 and Q is 6 membered saturated heterocycle, optionally substituted on the nitrogen atom by
(C4-Cy)alkyl, preferably isopropyl.

Specific preferred compounds according to the invention are those listed in the Examples section below,
and more particuiarly:
7-pyridazin-3-yi-2-(3-pyrrolidin-1-ylpropoxy)-5,6,7,8-tetrahydro-1,7-naphthyridine,
6-pyrazin-2-yl-2-(3-pyrrolidin-1-ylpropoxy)-5,6,7,8-tetrahydro-1,6-naphthyridine,
6-(6-methylpyridin-3-yl)-2-(3-pyrrolidin-1-ylpropoxy)-5,6,7,8-tetrahydro-1,6-naphthyridine,
6-pyridazin-3-yl-2-(3-pyrrolidin-1-ylpropoxy)-5,8,7,8-tetrahydro-1,6-naphthyridine,
N-methyl-6-[2-(3-pyrrolidin-1-ylpropoxy)-7,8-dihydro-1,6-naphthyridin-6(5H)-ylJnicotinamide,
6-[2-(3-piperidin-1-ylpropoxy)-7,8-dihydro-1,6-naphthyridin-6(5 H)-yl)nicotinamide,
2-(3-piperidin-1-yipropoxy)-6-pyridazin-3-yl-5,6,7,8-tetrahydro-1,6-naphthynidine,

N, N-dimethyl-6-[2-(3-pyrrolidin-1-ylpropoxy)-7,8-dihydro-1,6-naphthyridin-6(5 H)-yl]nicotinamide,
2-(3-[(2 R)-2-methylpyrrolidin-1-yl]propoxy}-6-pyridazin-3-yl-5,6,7,8-tetrahydro-1,6-naphthyridine,
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Specific preferred conpounds according to the
invention are those listed in the Exanples section

whedosim103@nd nore particul abl y: PCT/IB2005/001267

7-pyridazin-3-yl-2-(3-pyrroiidin-1-yl propoxy)-5,6,7, 8-
tetrahydro-1, 7- napht hyri di ne,

886 ethalpyrdin2-y){2-{2UE R-2pwathypliraidim llpropoxy}-5,6,7,8-tetrahydro-1,6- -naphthyridine,
(8] (@ﬁpméwy)pyﬁonémﬁ yﬁprb&tqr}@fpy,dfzmziu e%ﬂ@@!?dnbaﬂs h @inBghthyrdhe,
/gmétgﬁgg} @é}%ﬂp C)(Iﬁln p Iy 8roEo ') g’ R{dﬁo 10 é’ raapgtlnyn in- %(51!) }’ ]Ipﬁl%gng Q%Xr)ooxamlde

26{3159$)r9da%hw¥'30“9'9 1zthf@nm16wmqaan ’ﬁylf 671 Hetrhuks | Sgarsthyridine,
28 (2 Bfeydstiyipky didinapiyirbppky)-dippazin-2-yl-5,6,7,8-tetrahydro-1,6-naphthyridine,
ENE%‘&&%Y dﬁ 3[ 2({§ %’%r rnQJt Fyk/r%h&n yl Md{b&%y é 7 K-te%a%.'%)ﬁdd r%pljnhyndme

e @.[(,3@»% aﬁtnwavrrwd% 1o\iHB’QWY}77 T GrBOTYEIHSEHE hy
yinichtimnBdeSm y| ] ni cot i nam de,
21 gbpmpp&asénethnyso Ld);;yea@a&yy) 5 57 QXJtﬂaﬁi,@%HrB' r?apmhynan@ 7,8-t

Iﬁﬁ/ ﬂmﬁ%ﬁeﬁ%y pngI?% y ors)oxy gg d|h ro -1,68-naphthyridin-6(5H)-yljpyridine-2-

Cﬁtb?ﬁwc@poxy) 7, 8- d| hydr o- 1 6 napht hyri di n-6(5H) -yl ]nic
MOInEtRRFIHB;[(2R)-2-methylpyrrolidin-1- yl]propoxy} -7,8-dihydro-1,6-naphthyridin-6(5H)-yllpyridine-2-
cgfb() i 2R) 2 met hyl pyrrolidin-1- yI pr opoxy) 6- pyri dazin
et rahydro-1, r}/ WD
ooty TGS P BI0S e b SRyoro s Rasmn i o6r-
yBri¢aBramadehy | pyri di n-3-yl ) -2-{3-[ (2R) - 2-net hyl pyrrolidin
+{d=iydpk §IQM¥|M}4V§OX9] 6l S%etﬁlbyrﬂmw G617, ProtdpIg- NY-haghtnpRiine,

6% ;(i % ro R?p;p?n(ﬁ\e { Q}é ;g%lé 3%8&(_1[1 g nathFHchﬁ &pﬁg %A}V rr@ett@%fca%alpude

5N|21Hré1sﬁwpy5?lpf"'2ﬂ't%¥')§w ?«é1dlhbﬁf?r3 ﬁﬂ?WWWb%W-YW’VS“‘%ﬂY\RW’I"S 21
caox@itahyri di n- 6(5M yl ] pyr| di ne- 2- car boxami de,

| e
542 ge?@%@ﬁh y_?/p %Haw sra%wr& b%mﬂyn% 4 5@3@%& -BedhddldZ 1 and  th
p?”(’@“[“(“’f@)acﬁepﬁe'leﬁ?fsﬁﬁ? sobpiehiaegt yl ] pr opoxy} - 6- pyr azi n-
2-y1l-5,6,7,8-tetrahydro- 1, 6- napht hyri di ne,

F@ar('r@céméah)yelcﬁéﬂtdb@' SArsdst Wk )cor2po(1§’us[o( R utalt) BEbAYila Y icabd #é Beid addition
R&byste -5,6, 7, 8-tetrahydro-1, 6-napht hyri di ne,

13-[(2R) - 2- net hyl pyrrolidi n-1-yl ] propoxy
}-7, 8- d| hydro 1, 6- napht hyri di n-6(5M vyl ]ni coti nam de,
Sertz{b(eladlcSﬂﬁm&pydltBIar}eforrdaldn‘roﬁ? ydidsoatijth- fermpronadkicrsals. \Exarbplds, include the
aZetﬁet%Hré érQoik £ tb'%i(lrobr%erb%vbona]é) blsulphate/sulghate borate, camsylate,

rolidin-1-
obign S it v I AR 1 S e b s o onsonae
hienzatehipldroBhigride/Efgorid¢, MR)rotPornige/hrgripss hydsdiddidie fpditie, ydelhipnap daciate, malate,
rr}a‘leZtes‘rﬁiilohMgr Reskial®: RahyHatedingpryild: Ylnhpykiedind@nde, nitrate, orotate,

or\é?ate ﬁgimtage Ean{:qgte[ )ﬁpé jphite/h c{r?%clep §)/ho te/glh}%drciqen Thosphatg ysaccharate
S)eamtessu@@ fadtap Bs %WWV'PWEHCH‘@‘ slm 15

yl)ni cotinam de, 2-[(1

Sui'ta%%mag’eo%lltyérg Qch'ngd f?om45§§Lzs) \9%%‘] fbrﬁw ‘oﬁ t&%tsgl}él E%Hpgé mclgdé’tha aluminium,

I di
aginns. ?ec*iaﬂ?'%mi%wcm"ﬁ% rdIeHinmﬂ?e)Fl ‘)'66‘38?] ghyeing. by PgIeg - meglumine,
olaajylat dviassiah, medrd Meryéthamibersmt lapd seilte ot | nam de,
5-[2-[(1- |sopropylp|per|d|n 4- yI)oxy] 7, 8-di hydro-1, 6-

Hnﬁggl%dy aci and l:?a(ses m also be for me Jopé/ 8!& |su|ph%% Rc? %(eanma%ﬁ:m salts.

5-[2-(3-pyrrolidin-1-yl propoxy)-7, 8-di hydro- 1, 6- naphth
yridi n-6(5Myl ] pyridine-2-carboxam de, and the
pharmaceutically acceptable salts and sol vates

t hereof. Pharmaceutically acceptable salts of the
compounds of fornmula (1) or formula (1) include the
acid addition and base salts thereof.
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25 Suitable acid addition salts are forned from aci ds

whi ch form non-toxic sal ¢s. Exanpl es include the
w@emsai®3ic aspart at e, benzoate, besyl ate, PCT/IB2005/001267

bi car bonat e/ car bonat e, bi sul phat e/ sul phate, borate,

For Qmwloﬁ‘élﬁtable Gelith FsBE RandBsbk SYPralntce RSY 58l CprofeRicBoRetion, and Use by

ucona gl ucuronate,
s R0 F15 BRLER P AP RO
hydrochlorlde/chlorlde hydrobron1de/bron1de

PhalyadéBitanyladdestdbrchalibeof conspRlints @Nfadinia () acrbaiul, (1) Rl BE Brepatéd by one or

mm@@hﬁé% ? Ionate nmesyl at e, nethylsulphate
at e, @P Iate nicotinate, nitrate
of

or &V ég@gmg th@mp&t: LY ( )a{ f@'mubé’ﬁﬁ’é{tﬁ @e desired amd or base;
(u phog phatied dryatido getrasplhigie phedciigdirduy (oo genitaple psjolradresf the compound

of IRk I’G?Bra\%t%wula @t ﬁ'atfya’hg-opeﬁlﬁﬁ Gl Db cy&li@rpt‘écﬁrtsﬁ fol Q@Hp@t & factone or
etate salts. Suitable base salts are

mm?%Fﬂ%Hh?%@ﬁF88§8rmﬁ%lch formnon-toxic salts. Exanples
(i) i ndY ovneeringenasalief the epmpoundBf faimylari) prdormidle 2 tetanpther by reaction with an
app@pratd ddilor 538bribp teardiord Sthtbiechapddorinne, gl yci ne,

Iysine magnesi um neglum ne, ol am ne, potassium

dium tronetham ne and zinc salts. Hemi salts of
All tar@fe d%actgﬂ%j ag dwgllynwlegpgtom (salutoyy H:@Oresqtgg sgg(lawpprémpltate out and be
colldeettibg filrgibratremagrvd rdveveretictly evapamagal of e savenma?@@ﬁde]ol bB8&ion in the
resﬁ@éélt%gw R 2R fletelyRnistd th BMloSWoRRniSddl t abl e salts, see
Handbook of Pharmaceutical Salts: Properties,

. Selection, and Use by Stahl and Wermuth (W1 ey-VCH,
The \pgprivedsef the;éwa'ﬁiﬁ@/ map@p . botbriasaivated @nd siMaley farme dpe teyh ésolvate’ is
use® dbien 1©fdecmbP QUMBISCURF chapleukanlibing @ cfdafp&hﬂdaof(thé )inv@Bon and a

stoéﬂ%m@lrn@ Qﬁ&ﬁﬂ OPXneeremQrE h?rm uﬁ"caf’;ﬂjK c?:%k;t mogﬁecu%}s op anmple

reacting the conpound or nu
ethagply 1he faR hyfste r‘se"d“péﬁ’é‘?dd"”ﬁf‘ S‘B%%Oé’e”‘ (5 Yyager- by renovi ng an

aci d- or base-labile protecting group froma suitable
mcme@wn..s% &fopé RE tHe ORRAKA e qum;ﬁl%méhéﬁ £é ):latgtrategoﬁrﬂblh@st inclusion

compiyes e s SAPLAT BocePnSed dnf R i S R el gy resont
stoichigmgtriger ngragt@chlmetr@@wpqtq )Alstw@M@@qu@x%méthg 8tup ceftaining two or
moré hoega6io rp@oniorghnid odnAsheénts( WhictO fmaly afenmul ﬂouc(tionﬁetr't: Oor afAtstbhiometric

amom(ts ﬁﬁé‘%%dnﬂ& cé%ﬁl&e?rqay EeREHi SQQ rdaﬁ'l&l@ |0%E{a oprqon%@\fégd %r p view of such
com RPN AR LS AP P B Lo B ut o The

resulting salt may precipitate out and be collected
Hereh\')éﬂér'all Fefe@énbé%r\o @Jmﬁ@iﬂdﬁs Qﬁforrnﬁ‘x@\th er fSr%uQ)(l )‘ﬁ%ﬁ@l@?ﬁ@?éng& 9Kalts, solvates
on.in e
é?éfy ionised to
al nost non |on|sed The conpounds of the invention may
The €omhtinds bf thotventithseludatedboaid ofahuiatipst (brauiag’) ad heeitit@fom defined,
mcludﬁ& la}f' %Blﬁnorﬁré anU %ﬂgtahﬁ{bﬁé nxeFle Qr%é |§on@4 @l‘éﬁégﬁa&nclugm% optical,

| ex conp r|S|ﬁ% y e I nventi o
960’?&" CRIRYRBET T8 G%Te'%’fa ‘c‘JrFé ngfl a °é°p¢?ﬁ'§r'?P€l?Bﬁ?’PQ°aN5;Pf formula
() orforoelptlabl e sol vent nol ecul es, for exanple, 20
ethanol The term ' hydrate' is enpl oyed when said
As lnsdlcc):lat\e/ so cellled ¥\%tdreués o, tﬂg J:o%%elsjnd ftfcmnmﬁ g{'er foSrCL%) &') %{e also Hl(t)hlr{ the scope

suc
of thp ﬁ‘&?"U@ﬂ Brws c eég@é\ées\ﬁh@fr@pqﬁ\ds ?fﬁor@@ﬁ‘l} géqrmyle, 'l) W@ch may have little
or n@bmmmdaomdtysmmamwn tvhen dervigisterad infbos tontarties fide I@onverted
into !c&npoﬁrfja@' ?IfUerH?t(l'j 'op fothutd) ﬂg -hg\l;lf%l E\Q'd@%& btﬁfﬂﬁ'mb@tmﬁple ’%yst%/drolytlc
i nclu eg are conp exes o drug contai ning two
25 nore organi c and/ or |norgan|c conmponent s whi ch nay
be in stoichionetric or non-stoichionetric

and cor%p eix%s tr\{eeren ‘% arid (o] solva%g ande coPPlexes og l?ﬁt
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anmounts. The resulting conpl exes may be ionised,

partially ionised, or non-ionised. For a review of
waeamh/111weapl exes, see J Ph8rm Sci, 64 (8), 126Bc/BR805/001267

by Hal eblian (August 1975). Hereinafter all references

to conmpounds of fornmula (1) or formula (1') include
clebgigerrine esivitvessad tekrrediolay raggigs Frtherdnfaoation exigs use of prodrugs may

betfﬂﬁxﬁ G0bro-AREs hONSRI DERlRSs 3RS ORIk exEssyafposiad ies (T. Higuchi and W.
SR TR B L aghh o QPR L8R IS o che, Amrcan
PhaenaetuticptAesoeatigelf i ned, i ncluding all pol ynorphs and

crystal habl ts t hereof, prodrugs and isoners thereof

Pr&inrl1 %l if Csiaicc Eﬁhe mv%ﬁgﬂ‘r@&r\r k& e@%lé adét r%'ﬁﬁge'dooy' 1S SEBRG Sabpropriate

e e LB L i s o v
skilewlhamt &tas po-oadtibeds dprmedriogsamot, in BesigncatyPngdrugs by H. Bundgaard
(Efsgyermlggs(l) or formula (I') are also within the scope
the i'nvention. Thus certain derivatives of
conpounds of formula (I) or formula (1') which may
Sdmaesarhglestof prodrogs imascqspraeitidhedgieatien NgbeT vi ty t hensel ves
()can,whakemn: o@ﬁ*ﬁbdﬁb siti@meel (1) gt toamdd (I'pdvb@int h eartagly acidignctionality

(‘(:C?({)“Y)e rﬁrtw %s er e&t g)eg%%ugdc%m%ung Q\rh@wnathe( deﬁ@n fopfh@wal@oxyhc acid

act’i vi y
fuwmabtv 9fttheccom>tz\e oprpyia ghg fagm My s 5928"695’%5 g@e&“‘“
(ic| eavagahe Smpbund et formata i(lvedoranle (1) edréainsanl alcaoldgnctionality (-OH), an ether
therB5;OFY é’i(gﬁlple a H)Hpglﬁnﬁ whélkif E%ﬁﬁér@é@zn%ﬂthﬁ f&@oﬂéﬁﬁndﬂéﬁnamy efctheli@npound of

in Pr very Systens,
f°"\’76‘|¥a fdf"rmﬂ@g &/hp %&?Wﬁﬁ&s‘gﬁ%'kamﬁ ymgl-P i and W
(iiSt elvrele BadoBPane kgt €) daformws §) Cﬁ”tﬁ‘su@ PEBYY ¢h, secondary amino
uRAbGHHIPRHPEENAR wh8 B B an EmidBthefeot hve exafmer a egnpound wherein, as the
can)Q ?nrﬁ{;? e %Het J)r%%lh h?%(?g%ﬁé aweoamno fehct JanW &G cbrﬂpcﬁﬁ&&ﬁ(ﬂﬁﬂ@ @) or formula

n can, for exanple, be produced by
'}'é/B'Ieé‘?ﬂ'ﬁﬁ@d %Vdﬁr’%}&’ﬁ"f‘%{‘?\él functionalities present in the
compounds of formula (1) or formula (1') with certain

FMéﬁbeﬁﬁleé(&‘}Wacﬁlqerﬁ Bféﬁ& m %lfdo}dlaﬁiﬁ with tﬁehﬁre@d’ ig éxamples and examples of

r 0- NI et e nds
otﬁ&&}d&@ y%eﬁ ml_aly bgﬁ%uag é a?o{eglentloneoe éﬂﬂ%&% Blgov %érgm cgrﬁxpou ds of
fomnutarth brégrmaih tp)mesdhmngsslvqs:qcta\eereq*rwﬁtzféhwwwnﬁ%of fow@{{ P'd?fm“'a
i nclude: (i) where the conpound of formula (1) or

f es ormu a
Alfg%? w(nlm the E%gé Qf'tt%ﬁnv@nté&ﬁ‘ﬁ@%&\falbblﬁ %b%pﬁ&h@&&flf&mah If ¥ formula (1),

for ex
thmérc@mﬁoqnﬁ%bﬁvﬂ#@g@ﬁ Uppn a[dwéusg%{lroB 8&{}? Idéugag?nae erTEmlp'ies of metabolites in

adcordarick entahe thyentién indvge:conpound of fornula (1) or
( f or mvﬂe?e fob ‘cdmpodind @fﬁbrﬁﬁﬁ% RY totrfula EBLéHtdnsl & mdthyl (;rlouﬁ an hydroxymethyl

d‘if'&?ﬂ"% hﬁ"g’oféf?war%ogﬂg}“? formula (1) or formula (1")

functionality (-OH), an ether o
(it herewfe thd enmpeyngipplornulag!) @bfﬁme@ﬁH %@p%anglkpwégrqﬁlg,cﬁn&%wy derivative
th@rfeofthm.almhol functionality of the compound of

f I | a iary amino group, a secongar
i OCf_ %l Lol aioosffa&#nﬂ Eior)forhﬁ. I@%ﬁ\&ﬁﬁgrgwt B mine group 2 secondary

ano

angino HesivFE YQGVGP%/ a/bf’b | %"(\‘f" 'contains a primary or .
|\seCO\mda&ﬂyie asrmpoond df tonodla Ohralftpr[nyia (I ) SibiRaigpra seppiRaryaaine gRup, a primary
deridtive ﬁ@reefm,\ﬁi@; I>hﬁ|q$of for exanple, a conpound

be etr ﬁrléepeam ﬁcanpfouri)] % o(srﬂté? ﬁ)[ ?/ﬁé’rgpa? I%I ogﬁalﬁ)s a gnghh PQ%@@&%H& derivative

theredf (b -f dh@bkand (1') is/are repl aced by
(C, -Clo) al kanoyl . Further exanples of replacenent
groups in accordance with the foregoi ng exanpl es and
exanpl es of
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ot her prodrug types may be found in the aforenentioned
references. Mreover, cegtain conpounds of 25 fornula

w@ kgosoroBormul a (1') may thensel ves act as pr onkmmocm‘/omzm
ot her conpounds of formula (1) or forrmula (I'"). Also

(vi) i nQJhHrqqge Wnﬁ&n@cog lfb‘?mtﬁ& <§ f&??‘nu%?ﬁucbgéﬁ( §r{ anidfﬁr%up, Ia\acarboxylic acid
de”‘ﬁve)%?ere‘ifﬁgcs'\’&éd c%ﬁunds formed in vivo upon

adm ni stration of the drug. Some exanples of
Conipatiraib el foirRm (i) Br foRMEQrRREIANgbr br e dspMiBéttid Sdboh ﬁfbHd d8n exist as

two %? ngolre) stX\QSJO%erhWh‘é%”}?@H&}Q 190met *t%cc‘nl/gmtg?r wfa oar EH e%ergy barrier,

taut@@qnpv%ﬂrqev% ? %étp@@rfsm() ch.@ccug T ke (hie f))rn'wﬁ pr@top Hautomerism in
compaumpoofrictmaé (if orforuta () Icpntoming @ Bxtie( & inirdOKE @ bN&indgroup, or so-
c:alléi‘lI Jﬁ%ye Qﬁt%‘@l’smqm cW&ﬁ%Wh@ﬁ bMQﬂ 'a}{eclron‘tahtleﬁng%'ry ﬁ'fo%vs fhat a single

ound form or
C°"‘P??‘f_‘|hﬂ\a§ae’f‘|ba 5”0@6'??98?‘?1%“&??? ¥F8ry amino group, a
secondary 35 am no derivative thereof (-NR aRb ->
Includwrv’ﬁhlﬁrthe BdBH ot tiel Mr)ase‘ﬁhfﬁﬂeﬁmimﬁrecé}!”ﬁ%&%w@fs foesrRstcisomers and

taut(gnlne)nc Qorms gfr tﬁ'éucomp()u dl 01C Fc))%nw% Of % gg mcmélnam np%u%[s)exlpbltlng more

trve
than\,ﬁﬁ\é Fy@e f’fh%’m@@ﬁ’i'b ém—]ralxtéqes i | ng)re( ]h,eregr Alqupcmgegar@ |aC|§i addition or base
salt\@ietetr thscoantpdvany/dpticady &tive, focexpigle,alladkd orvaking, @r ratdr@s, &0 kxample,
dltaktratdbr wRargidROH) ;. and 9 WO 2005/ 111036
PCT/ 1 B20 %5/ 001267 (vi) where the conmpound of fornula

(1) or formula (I") contains an am de group, a

Conmti%kty¢ﬁn'guq;dprdhe drepdratign/isefadion keindigfual er@OIReRdNclusle chiral synthesis
fromCelable G@ﬂi@i@'u;ﬂﬁ’& pRéurdoP bMebakitioh bf BE rﬁdé{;ﬁt‘é'(@r tht 'rdcemate of a sait or
[ r r bon can

den&ag\naz?é %SB%%QT@\D%EM?P rpée%st%‘%tglcérgwétg raé?%l—?{%ﬂs

structural isoners are interconvertible via a | ow ,
Alteaterelgythd gacemae (or 4 so¢nderereECsor)SoaRbd Siati¢d itk Gbiesaptigally active

comﬁ@lﬂd OfGrCé%Emle hinSaiceRd Jrak ﬂle cQ§e &Mﬂh@fcor%o%@& formula (l) or formula (")

confs ¥ ke S RNy BRARRIE “Bh b r P oF Sgicaee. ™e
resuiing dipsteregmesip mixi¢ Mey by sgretiated by alroveegrERimn angiorcieagipainuigstallization
andWhé 61Mbot0dl i diasRfeoR6rAIELEdnCerid® toethy cortebpdn@hd PWE etddfidmeds) by means

1Rk sOmoiRd may exhi bit nore than one type of
e sorrér?ssmﬁ%g Fncl uded within the scope of the present

invention are all stereoisoners, geonetric isonmers and
Chirglzzathpoveds @ tHegnvestioo fland fekiral pequonrsdseredt) mhayrwdbgingd )n @rntiomerically-

enn(fh@di o sti% ckuromst@rlabW' @ﬂcaﬁyoﬁpl%l %Saremhmeﬁlb m&mrmmea mobile phase

con'5|st|nge ofo %ey %TQ%ON tgpécaﬁynceip aa% 8r ﬂ?xan%l Ccloatalguaalfrfnp 0?’1 to Pé%/b é)g volume of
isopRRNek twq@'w &M 7% PBuRPEIITDA 19 §%dtvoluae [of amekylaraine, fypically 0.1%
diettgxampl Goncettratias bfahesl@te alforliyfe ergicha@mit@eem c, for

exanple, 15 dl-tartrate or dl-arginine. Conventional

techni ques for the preparation/isolation of individual
St PR ME ORI Hed ’U%Yebecﬁ%P?’%{?d @y‘iﬂ"l‘f’é‘%‘?r@‘ CEPIHTSAST toefpIse skilled in
the @ptsee. ddrleyample; & eremiskynet Qnyanic €pmberntoby B Ellkbands 8nWilen (Wiley,
New(YQFk, 1d38). racermte of a salt or deri vative) using, for

exanple chiral high pressure |iquid chromatography

(HPLC). 20

The present invention includes all pharmaceutically acceptable isotopically-labelled compounds of

formula (1) or formula (I') wherein one or more atoms are replaced by atoms having the same atomic
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Al ternatively, the racemate (or a racem c precursor)
may be reacted with a suitable optically active
w@oospaunsg for exanpl e, an'@l cohol , or, in thePCEER005001267
where the conpound of formula (1) or fornmula (1)
contains an acidic or basic noiety, a base or acid
nugheth b <an 1tqFKe g Tsetr HYASE AYTRE" EFerer b hecato (asSTglgnass number which
pred@giitlates mgratieast er eomeri ¢ m xture nmay be separated by
chr omat ogr aphy and/or fractional crystallization 25
Eandl Onf, r ot | aStt [eol so venqlon N d% isotopes of
BREe af RSB [ PE BN DR LI e oArg oy iotp
hyRieaon such aa “Hs id Heettoarsseras 'Chi Fand CQn%@UfFPdQUCbF’S t Rlefiuorine, such as
8, NoLRHaL g‘gﬁ a A darfPer, aﬁtrogernegtm SOMs ;dac;‘?rgo;]g(ggewctbas 0, VO and "0,
i_ns=enant I s¥- enriche or m usi ng
mgﬁ%onatgaﬁszﬁ Q%sUEﬂEgP%%EH LC, on an asymmetric resin
with a nobile phase 30 consisting of a hydrocarbon,
Céripipi iatipicylly @pitedl RemEiundsex &mayla (om famuia (1Y férrepamile, thoseS@dgporating a
ragbfaé:y\%l H&E‘pgogre' §é3m @GPk |and/$ry§i’1b§|%{el Yestd @ﬁgﬂlt%%ort Qtua&:/‘ﬂ'he radioactive
an rom

0
SoPEa T eyt AR B Carifonr 4t POICBY (b B o W of e
eagé plancdrporative anthrepdvnestnndi detedtien. St er eoi soneri c
congl onerates nay be separated by conventiona

Subst(ftlﬂ I %%ef‘?eablg WOpgngcng§ & ul?éiﬁbrk I/%dzHI P\ab’%mt@ﬁalﬁfhgrapeutlc dadvantages

reWnnE from grﬁtqrépet%q[ﬂ: sability. fower%’qple( Wc[eé?ed in mgvhq}blff?( or reduced dosage
redB8eh¢nts, dithepteas@itic prafevedinisgre dmghstbess. al |
phar maceutical |l y acceptabl e isotopically | abel | ed

S B A5 S PRk 155, FCE e L MR 48R n oston
Engissmi Topad@rR0EEMNsiutEs & £@mpoT ﬁq'bB'Q@@@PW oETPaANgiy; rrb e r
but an atom ¢ mass or nass nunber different fron1the

Isc%c(gﬁlc ly- Iat%%éscoug ouﬂ&%ﬁ fJ}MEf? g{)or\%}iﬂﬁlg Ig%%ﬁ g%manf%ee edaﬂad by conventional

es sult inclusion’in
‘g iBURSBBT AITOBT KR 7 Ryt N RIPREPIFAS I D el oRt desgbed i the
achyrolrao g Exaspled araisPratdraiord U8iky arc sppipriate Sotepicadiglabel®d rg®eht in place of
m@m iddbfed rdaBArPEbNSusly SHEBeRS 36C1, fluorine, such as
18F, iodine, such as t23l and 251 nltrogen, such as
13N and 15N, oxygen, such as 150, "0 and ' 80,
Phatvesseiioally gccegtgfdeh sqyates ihrccosgaeceswith m@uvpvent@u @'ﬁlu%th% @herein the solvent
of@@gtéwarbnhﬁa@ib@ﬁb@g&dnysdbainﬁddl &6 Dcorpackgis, pbmvsor mul a (1)
or formula (I"), for exanple, those incorporating a
10 radi oactive isotope, are useful in drug and/or
T FBTPRAB O % SRS (B eToeinae (2 RESeNTRENoR GPB AL PREed by the
proce diredscribed ihithengenkralemetiBids paseited drlbw s Bydthe ispegific h4i@)ds described in

th@ﬁ?anﬂj?ersts'e@twﬁ %BJI YheUs &fabHtiorfs Qectioh & b?l-}&ﬂiﬁes %ohuf’baﬂdn@\/ﬁﬁe?@cof The present
elr ease of | ncorqpor at |

mgBiaactse SiFOTBIR Y G St o e PuBta e spouggs of formia
() defatmera (Dnin additien togady nevalinterpdites used tharien: t her apeutic
advantages 15 resulting fromgreater netabolic
Cosr’ntggtpnlds 8ft %Bes%l ?oermax g%efeén nlié %}%;F? aa$ee (%Erhe}:ﬁ 'é\McR/e %géé JJrEga?ed%Ecording to
W%W@T%??@H’ln some C|rcunstances Substltutlon Wit h
positron emtting i sotopes, such as "C, 18F, 150 and
13N, can be useful in Positron Em ssion Topography
(PET) studies for exam ning substrate receptor
occupancy. . 20 I sotopically-I|abel ed conmpounds of
formula (1) or forrmula (I') can generally be prepared
by conventional techniques known to those skilled in
the art or by processes anal ogous to those descri bed
in the
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25

acconpanyi ng Exanpl es and Preparations using an
appropriate isotopicallypl abel ed reagent in place of

w0 besnon3s abel ed reagent pr eviously enpl oyed. BSI/1B2005/001267
Pharmaceutical |y acceptabl e solvates in accordance

with the invention i ncI u tdose wherein the sol vent

of crystall |§| on ilsof opi cal |y substitut ed,

e.g. D2 det aget onely d6- o T npaunds of _{ he_ _ra
fornul%))—aﬂd—(—l' c_a%agtothe pr_esente/(\‘]f;N

I nventi can’ be pr red pr océ@dus€sn
describgd in the gen&!r al net hods resent ed bel ow or by
t he SpeCIfI ¢ net hodsFP@lescri bed i nMtke Exanpl es v

section’and the Prepéhations section,\or by rout/ine
nmodi fications thereof. The present inyention SB—OH
enconpasses any one or nore of these-g@rcesses/for (™
prepari ng the conpounds of formula ™) r forhul a

(r n padﬁu.)r on to ap ovel internedi ates usess
, ther a3 ounds! “of] gSﬁ'ere&I——f—ernul a ﬁ)| Jiﬁ‘erei n A
R\ are def‘\r@ may“be pfe cor di ng

to fMeaction schene 1: (\m WO 2005/ 111036 (Vi)

PCT/ 1 B2005/ 001267 H n HC NP N~ J \v/ NO.PG (I)

NIPG 01 0) (I1) ON(ni) TT N NNHPGPG (V) (M)

(rr)y (rrr)y R-oH R-OH (jv)rol (iv)lal NRZ R2 X NH
ConfpodgdP S geRHD M) ire( ajther Ro@NCidlly Javilethl¢ bi) knpwh in)the IBgtenaePG is a
protéctr@@?ﬁ@ﬂﬂﬁﬁ a@fbe@@m&réﬂllﬁ ir@rlwre@raﬂy' ﬁen@W eTh@'JsQ%f protecting groups is

desc(rrgm r‘I,grot%‘c:trve%/ Gr%%rps in % gc_i,anrc %ynthes reene an FJ W( a{!’“ef tion, 899 John

such’as benzy or al
W"eiyéndp$°@ferably benzyl The use of protecting groups |s
described in "Protective Goups in Organic Synthesis",

Com-Eoun% @%@ﬁerﬁ%lﬁa il iQar$be g’rgpa?éél'frtorn%mpelcggsgof foJrQer II)W Er@eyess step (i):

ener a

reacB? Vﬁtg ngaih?rr}ed.ﬁE% %ﬁﬁbﬂw d%aglbcfonc‘d t&ﬂnwrlﬂhcoccfop)mgBVe%?valcoé g/gter at elevated

tempsratyre (e|g) 111 — 145 °C) in a suitable solvent such as toluene or xylene for 1-24 hours.

Alternatively compound (Ill) can be prepared under dehydrating conditions e.g. in the presence of a
dehydrating agent such as molecular sieves or magnesium sulfate, in a suitable solvent such as
tetrahydrofuran. Typical conditions comprise of 1 equivalent of compound (ll) and 1-1.5 equivalents
(molar) of pyrrolidine in toiuene, heated under reflux with Dean and Stark conditions for 5 hours.

Compounds of general formula (V) can be prepared from compounds of general formula (I1l) by procese
step (ii): reaction with an excess of compound (IV) [J. Amer. Chem. Soc. 110(12), 3965-9; 1988], at
elevated temperature (e.g. 111 °C) in a suitable solvent such as toluene, ethanol, xylene or
tetrahydrofuran, for 1-24 hours. Typical conditions comprise of 1 equivalent of compound (Il) and 1.5-2
equivalents of compound (IV) in toluene, heated under reflux and Dean and Stark conditions for 8 hours.

Alternatively compounds of formula (V) can be prepared from compounds of formula (lll) by a two-step
process involving sequential treatment with diethyl ethoxymethylenemalonate in dioxane at reflux,
NH,OAc and HCI at reflux (for PG = benzyl see EP588500) followed by decarboxylation at elevated
temperatures (e.g. 220-240°C}) in a suitable soivent such as di(ethyiene giycol).
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10 reaction with pyrrolidine under Dean and Stark
conditions with concomttant renoval of water, at
web@satwses tenperature (e.® 111 - 145 C) in apPGUiRae/®1267
sol vent such as toluene or xylene for 1-24 hours.
Al ternatively conmpound (I11) can be prepared und
Cottpbupnds aitgemegp! fomda (M)oas beprgpargdrfromrampruadseth 8enest foam‘a (V) by process
e qg@ﬁdnn\glthag &0itab® WhidriSngd TRdeaC sllcAras Shespegousr oxychloride/phosphorous
pePté%]:l?)éiey 8;?{1 8? lnq;ne Hresenceacifﬁléhlt gglbgse%géhvénﬁettﬁlﬁ%h\e @8d a diable solvent

t1rons conprise
suqqem dicashne rt e@fat@dmmew B)uPd ¢51C) ford-28 BoKrsy EYPéﬁ%{@”d“"’”s comprise
of & @Qu wileht @ EorfvtRddivi Ehidniteduialérd bugngphorh@sateatechigridiein exagfd pigsphorous
itions for 5 hours. Conpounds
°X?5°fh O”dGE%%gg? a}ﬁgrr%u MF?@; can be prepared from co%ounds
of general formula (I11) by process step (ii):
Alle@asbly,abmpdubds o peresatiessiady!) ceorrp ogpieq s¥9Ios . Amer .
Chem Soc. 110(12) 3965-9; 1988], at 20 el eyated
tenperature 111 © in a U|table sol vent such as

tol uene, eth noI xyl ene orH etK&bydrofuranN 1-24
hours. Typi condltlons Efﬁiilse of 1 eqU|M§I|nt of
qui

conmpound (Il 1) and L.5-2 alents_of

i n tol uene, ~Re&at ed der r and Bean a

condi tions f g 8 hours. rnatlvely conp@bnds of

formula (V) can be prepared P@éom conpounds &G formul a

(111) by a titwo-step 25 proce¥ invol ving sequentia

treatment with diethyl ethoxynethyl enemal onate in

di oxane at reflux, NH4OAc and HCl at reflux (for PG =
Clramzyds of geEPEBBEOR)) Fal heomeriras)omaeBpPaass I AR (B Py process step

Fy‘l @Xcﬂ&\e\gnh dcBARRE Ahtdr %ar( Sn@StarRZ‘Bncﬂnéﬁ)sO)nthl den@mittantt ralodvel of water, at

; h d | acid or
e‘?’@ﬁ%ﬁ%@ﬁ%@ﬁrﬁoﬁﬁl r&%ané/e %Pgs %(tﬁep a)nd S\AQ %Qop%/altgl%@lfé@c d

ener al orrruh;lkj ¥L{f)| ditions
trithepnpapagic I@pu@p@p@gnqbfeoqﬂverﬁﬁﬁ%ﬁdglea? or @H@}eafpr *%41, Sy ( igal conditi
cd?ﬁbn&.f 816 @S Fuivaidne cpinpdupd (I, e @eX cmmvw;rttshof acataridesgn @.0-1.2 equivalents of
para o &&Fohlggmﬁgmenec‘ Wehle B8 5B PHRSLRLS

oxyc IGri d phosphorous pentachloride, optionally in
the presence of a suitable base such as trlethylan1ne
Camgbuadssiipératal et (V8 sen besprensrassrop coRaMads A forapig )y process step

i VG- Uﬁa%@k tyBe Jeactit ih Ghel faéched of a Luiddle Nismeger rdagpntcsabh as N.N-
dl&%na!ftrréamﬂs nﬁi{hloro}m i{]lgrfecﬂ'lm rlnMi@nlne'aFﬂorfaE cé%m&{é%o&y) oxychloride,

ag ent achl or | ? mperature, for 6-
oRsiReag & tm@gﬁsn@r%awt 'ﬁyevﬂnb%lﬁc'aés By hane at 95 aPe tge
75 Bburs THAr G@nditiink esmyaisé viel.oygquyaiam olsrdwowt (§EnéOd)2 equivalents of N.N-

f | i cO& o 0 rigd,| at 75%C 1d9 6 hibirs] ~
da‘g@”ﬁr@an&d ahd 68 %g% pgh%&%@g %&Fu% eép g@ae% |t)7 (§<V|6) (VI)

10 Conpounds of general fornula (XVl) can be prepare
Chihpamesoorpgeuerasionfulaf (Hneanabe( prenargsyfrogt mg@dse/égy PIORESS : step iv)
N{tgﬁ%d @E’ctlw Mih Q%@fa@lma@&wolmdﬁf in Deagresenet dBtaagukable phosphine such as tri-

%,g,gv'g%%a,gg tvﬂ\%hgr% Phoséhmr(g| a%é ?E&ltaglg %\/c%p&ﬁl? Rk §J duetlﬂﬁ azodlcarboxylate or

resence ?qq g ¢ NN
1'AcazdbigNcN- dg@tt‘p@r@arﬂ@q u@n"fé§‘ﬂnaf"6rﬁ°|(\fe”ééfjﬁ’ %srtoluene tetrahydrofuran or

dMethfywdﬁﬁarnﬁ@cettm@aac kethperatoredorsui4d tabiseTypindl\consitions gofmpeps of 1 equivalent
of Xomepg&nd%/ tQl 1l“begcﬁnvfalgﬁts I RAHHNOYNS: eqly et tEDAGH fHoSAGe and 1.0-1.2

equivalents of 1'1"-azobis(N, N- dimethylformamide) in toluene heated at 85°C for 18 hours.

[al a
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15 conprise of 1.0 equival ent of conpound (I1),

1.0-3.0 equival ents of agetam de and 1.0-1.2
weousaaloant s of para-tol uenesul fonic acid i n POI/IB206/001267

heated at 50C for 18 hours. Conpounds of gener al

Prefér@ﬁlﬁ’%n@poﬁr}& ))f d’éﬁ&alb&mﬂﬁ @,@I?Eaﬂ%e pregm@m&%%dg& gteﬁgrmgnﬁula (V1)

o st e (v RErE" i SEEEA Bl 1 T SEr & AT e S o sodum
hydrid aipetesiusn Baoxids ING MitatIOSolpTHBUChyRS fabaimaivuche oD, N-dimethyliormanide at

elevtéan le@ib&ﬂiﬁﬂé hybeserdicreb By Inbar. Miyeisa) Q:BrLchBhsd&)mpﬁ&dof 1.0 equivalent of

comBJE;Ré W{] abl S 9?\(/ lentsI Otl’ pOQasF]iu tuga())algj%: l e)R’Et thgcﬁ égrrgis alcoholf A-OH, in

e WoTvent &UE
tetmé!f%%@ﬂt@éﬁm@r@tlw@wﬁ@ws 6- 72 hours. Typi cal
condi tions conprise of 1.0 equivalent of conpound

t .
Comgmg%\ﬂ f"}e&‘@% é\/ s”%o? f bjclh ospho rfrasrsn OC%?(" c| ﬁﬁ] or |9§%w ﬁ’e a\{P @F%yd@%c&ss step

' i g o AR et mefbaveea asdspircin (Upieying Groues i
Orgé@@ Prtegit 0T . Greae Apb BN U Gee BYove): Bes $Csit bEnz{li ypitalconditions
com@tise M 1t S4Bt 6f%§rﬁ$du9cn VM, &. Beéhlv%léhtg BnfnoRiuG ARhte AndHded @uw) Parc

e phosphi ne such as tri-
Catat“{%gpgalte% J;"”e Xﬁ'éeatham'é’ PO(5nyl phosphi ne and a suitabl e

azo conpound such as diethyl azodi carboxyl ate or
Compoubds aizioaiua ((IN,catNbel iprepérby trérd lcormgbuete ) of fdrfuld@ (A Byahb®Rss step (vi):
reacﬁ&)ﬂl vh’tﬁ mlldt,s H()‘(h vﬁ‘érg LlsL!ag r&@f,n@@&ﬁo@@éﬂ%rﬂg Hé’lcﬁg}\dgpl;ef%kd\ly' c:[ﬂoro or bromo), in

or mam evat eratu

the Wﬁ%ﬁﬁ?‘? °¥a|'§)‘ﬁ?%ea?as?: EH‘FB |af Rony t&’é‘ﬁ“ﬂ? P%‘éetwa”l”eéﬂﬁ?\?‘éﬂa@ﬁfa@ﬁt system
suchofs Rebidipaurit] BINAP, inla Suitabl@ sehani suah en betarof, héat@Hat elevted teinperature

(e.g. eﬁb'k@’}arll 5%%\/@% Feﬁétlon Ratey |Tyﬂ@a¢§&'&i‘n&@ c@rﬂgns; opkéq#]%aleent of compound

I
P it B o P 2B NGRS 8 1P SUOIE. b BP0 P PEb g 100
mo“”F’@‘NP\PBQ@%W(FMZSQfOFPﬁéﬂé\plably conpounds of general
formula (VIlI) can be prepared from corrpounds of

Altergﬁnﬁr %l)mrfo%cm'gf rr(u}{%&ﬂ capx)&%';e%gr%? %ror% tcgero(Jnys) of k?(*rmula (VIl) by process

re C 1 on
S‘epém t ‘gt %‘ﬁé*é"dg &:’h (wheresf?, g asfefingg a?qva énddf 'SMP arssprefarably chioro or

brontop Lpptxaligdén fha peesensk toa b Isaitable |bagenducis pathssias carbonate, sodium ‘butoxide or
sodilir tdrstRxelriof bifn@lﬂe anveN s%rﬁésr@iowérifzg{en@ﬂét%u%mde e&r%‘é@a‘waqﬁnd NMP,

e

at 2% %Ugd@tfcfr(;n ho(: ?/pécé?d c%ndlgorﬁ 0888 s\?ac]fen?qugfleré °é8PHB%‘ﬁ‘H‘?J (vity, 1-1.5
equxa{w}s of g Xzar@qh] Q/ag%tegts of pmla@; <ppRatepiptchivictkrnzengchnd NMP, heated
undel reébuxtior24-@@buvsal ent s of al cohol A-OH, in

tetrahydrofuran heat ed under reflux for 18 hours.

ounds of formula (VII11) can be prepared from

COmB%EfE%‘U Hﬁ?rabff"”b‘@r{@r“@?' e vt Fa et F*)f'”WbﬁYedE"’é’s% pegpafgd according to
reacfop)schegtepr ot ect i on of conpound (VI1) using standard

met hodol ogy as described in "Protecting Goups in 10

Organic Synthesis" by T.W Geene and P. Witz (see

above). When PG is benzyl, typical - conditions

conprise of 1.0 equival ent of conpound (VIl), 5.0

equi val ents of anmmonium formate and 10% (ww) Pd/C

(catal yst) heated under reflux in ethanol, for 1 hour.

Compounds of fornula (1) can be prepared from

conmpounds of formula (VIII) by process step (vi)M 15

reaction with halide R1X, (where R is as defined

above and X is halo and preferably chloro or brono),

in the presence of a suitable base such as sodi um

but oxi de or triethylam ne and a suitable catalyst

system such as Pd2(dba)3 with BINAP, in a suitable

sol vent such as 'butanol, heated at el evated

tenperature (e.g. 110 © in a mcrowave reaction

heater. Typical conditions conprise of 1 equivalent of

compound (VIll), 1-3 equivalents of Rl1-X, 1.2-3.6

equi val ents of sodi um but oxi de, 5-15 nol % Pd2(dba) 3

and 10-30 20 nol % BI NAP in' butanol, at 110C for

0. 5-3.0 hours.
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Al ternatively, conpounds of fornmula (l) can be

prepared from conpounds of formula (VII1) by process
wer®@p/1{Bg j bl : reaction w th halide R X, (wherBCRIB2065/001267

as defined above and X is halo and preferably chloro

or bromp), optionally in the presence of a suitable

base such potassium carbonate, sodi um ' but oxi®@eEtor 25

SOdI um cart& nate, in a suitable solvent suchras

chl rohenz né dj et hyl |prqI de, or'butanol and NWP,

at J.e_ﬁaho rs\ Typi cA condi t | i
ofll/qw a¥ nt of co d (M11), 1-1.5 || egli val ents
of X and 1-1.5 equi val"énts of potassi um cHfbonate in
chl or of&hzene and NWP, Weated under reflux®hor 24-48
hours. 30 Conpounds of general formula (1') wherein A
and R1 are as defined above nay be prepared ac Q.rdi ng
to reaction scheme 2: WD 2005/ 111036 14 %)
PCT/ 1 B2005/ 001267 CO2Et | CH3 I \ NI I CH H (vii) _

) (i

[
I (Viii)aNegg 3/ N N P&XK (X) (XI) (ix)
Aon PGXWX)mV) aF QP o)

ThG (v) @(II)O HAN -R NI A (
A(ll) XNgchere 2 5 Compound" ((:)_(?ﬁ; can be prepéar By
anal oy with the method of L.’ Estel et at (J.HOg.
Chem gg(lZ), 2740-4; 1988). Compound (X) canxhe
prepa from conmpound (I X) by process step (vii):
hydrolysis with a suitable acid such as sul phuric
acid Or hydrochloric acid, in a suitable solvent such
as water or nethanol, at elevated 10 tenperature

(e. 108 C) frbrx1-6 h%cal condi ti ons
conpri 8§e of 1 egpivale 0 und (I in
Sy NH (V) 0 SN RQ (1)

o)
| A
A xv) (1)

Scheme 2

Compound (IX) can be prepared by analogy with the method of L. Estel et al (J. Org. Chem. 53(12),
2740-4; 1988).

Compound (X) can be prepared from compound (IX) by process step (vii): hydrolysis with a suitable acid
such as sulphuric acid or hydrochloric acid, in a suitable solvent such as water or methanol, at elevated
temperature (e.g. 100 °C) for 1-6 hours. Typical conditions comprise of 1 equivalent of compound (IX) in

excess dilute sulphuric acid, heated under reflux for 1 hour.

Compound (XI) can be prepared from compound (X) by process step (viii): an analogous method to that
of T. Sakamoto et al (Chem. and Pharm. Bull. 33(11) 4764-8; 1985). Typical conditions comprise of 1.0
equivalent of compound (X), 1.2 equivalent of ethyl acrylate, 10 mol% palladium acetate, 20 mol% tri-(O-

tolyl) phosphine, and 1-1.5 equivalents of triethylamine in N,N-dimethylformamide at 80°C for 3 hours.

Compound (XIl) can be prepared from compound (XI) by process step (ix) as described in Chem. and
Pharm. Bull. 33(11), 4764-8; 1985. Typical conditions comprise of 1 equivalent of compound (XI) and 4

equivalents of sodium ethoxide in ethanol heated under reflux for 1 hour.
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excess dilute sul phuric acid, heated under reflux for
1 hour. Conpound (XI) cay be prepared from conpound
w@ 200shylops ocess step (viii): an anal ogous net hpdr/1B2005/001267
that of T. Sakanoto et at (Chem and Pharm Bull.
33(11) 4764-8; 1985). Typi cal conditions conpri se of

1.0 d
Conbpitgh O s ianS g, ap P cerapE) vab ugages: oer ¢
protqcﬁqm_ Qf@J gtgqn yqny apqq@@ﬁmrﬁ@:tmgammlsug:_h 8s alylbromide gt Bengfl bromide, using
stantidrdl Bleiiydoidy Reddsétibdd iN“rIbteaibd Sl imBrgagie Saithe@9 Gy fTON. Greene and P.
wutz, Olftgll&%ed qunp&ld&gn ( %'tll ) C?ﬂatpee P—.‘-En?o%%r eagenft r Q@C%W&Vngmchydride

ocess ste

diis H?rmnor%m Pllydndgso( H_tﬁ_l)mp! al&rp@ &m@.ydrfgs@plca'—(]‘%d@%ns CEBR{ige £f Hpauivalent of
compa@n (X1 encof-1.3 equipalewtalotlrehzydbromiderpo ethahof(, XéatedaumderdefiuR @or 1-5 hours,
folloEHt\abifIAoB4. 66,0 8QRal AR 6B BGoHyBride bl Rsvelior bR Ry nder

refl'ux for 1 hour. 15 WD 2005/ 111036

PCT/ 1 B2005/ 001267 Conpounds of general formula (XI11)
Compaindp e prnephioaelld Xdncan hp aiepeieq Xomn comhgouptsod @srera tiermula (XI) by
prock36)step (ifQk eskiited ingthedeat om wi th a suitabl e protecting

agent such as allyl brom de or benzyl brom de, using

standard net hodol o as described in "Protecti ng
ComepysidpSf peere) amHia ﬁ?%'é%?@parﬂl""l"“ POMRHRS Pk ggiteER formyga (XIV) by
proc¥¥stsiep (V) @b Heswvibeld bypchemedct i on with a suitabl e reduci ng

agent such sodi um bor ohydride, dii sobutyl anmoni um

dride or hydri de.

corPbiih Presiiee sl 10 BF PePactt P oBheor i o SRR S () Py proces
stepAyilf’ agdesceped achemiegnt s of benzyl bronide, in et hanol

heat ed under reflux for 1-5 hours, followed by

All o@gg éﬁdv%%]@algns ang 81@ r%%pgrgt%hy él g\m §tar9,—l:§ n$a nalgpl ggonrv %@%Fecé% methods

are ?oﬁYﬁ?ﬂ‘?nﬁ’ KPP OPER{R "epeN|S PRHERED ‘FOPFHPH”E BrbeURFIS Mafce or preparation as
well ge mexcedurek dar maglaing(thd Hdskedoyodups edlidesvellkeqvn(tp Whpbaskilas in the art with
refe/dRceGs B 8tre bRc&RhE BRY te SANMAUNE repdraBriiRiad. fornul a

( XV) can be prepared from conpounds of general fornula

(XI'V) by process step (v) as described in schene 1.
Compgundp #p A 8ntieR inradest gf PiagRasaltiael (Usy M2y rperdmpsistegrgl asdcrystalline or
amofphous EaNe Thelsmaf begadEd lior Eainipiy, as §of/pluddy pdvdes e& Silms by methods
such® Sse preé ﬁf fagotn a&rys@aﬁhz&#@ﬁ CfFe'eQae(gy!ﬁgn s&g)h @%g lor e'\%dorag\te r?ﬁg Microwave or

above reacti ons garatl ons of novel arting
radiq ERABFCH N AR ”Feri’f?rﬁ'@sfiﬂ‘pé’ﬁ ding methods 20 are
conventional and appropriate reagents and reaction

Tnemsgdéetaidmﬁtefe@raloh@@rl i coRBihhtdh W& damo@roe@aéoalpbﬁes ar&ne invention or
or, i's

in cc\JNeq r]atl%n W|Wre<191?eokﬁm%\r?\a;ot?er diuH §>|r %g I n)?fomglnatlonﬁ?]ereog ?enereilﬁh tﬁey will be
administegaders ceformylationt s agsogiptien pyrtfee@d@nr%e B acReically #agsPiale excipients.
The aereh eraEalr & L Sheh@r Bt dscriGe rpyp ingetgientl otiidh @hdnniie rbinedund(s) of the
mvehtm\ elrﬂng %ﬁjo Je Qf eﬁ!ﬂ@ﬁt%ﬂg H'idrg%aéxtem dH3%n %to%%mésstrﬁ@%ﬁ&uﬁﬁmode of

ne or ous Fro uct ¥

SRR SIS b AR o7 SLOU AT (g G & e gpsase o
films by nmethods such as precipitation,

Phaglaysticth lcbrgdkitiond , suftdbRese tdr Jelivigy oﬁ&fnﬂ%ur@‘éydf M pr@ent invention and

methgxgg %o{he h%r\ép?aba(iuoxy wn% ]{el\éldlg/ %)’\@en? too“\ose s%ﬁjeii in Ihe ag u&ﬁﬁ)éomposmons and

me‘@é?ﬁ"hi gt @?Fé‘ﬁ"'@ﬂ BF¥edPung. ﬁOT@éW‘%mM—éﬁ—mﬁh%ﬁi@% 19th
Editiot (Vatk Rubhgpiag oospanf, 1095 | nventi on or 30 in conbi nation
with one or nore other drugs (or as any conbination
thereof). Generally, they will be admnistered as a
formulation in association with one or nore
phar maceutical ly accept abl e exci pi ents.
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The term'excipient' is used herein to describe any
i ngredi ent other than the conpound(s) of the
wo pwentiosn. The choice of #xcipient will to a PaEr/mE005/001267
extent depend on factors such as the particul ar node
of admnistration, the effect of the excipient on
Ths sbmiksiundstj tha frderdieabpy etapminigierpd ofedy. Raal eqnenigifatiantreny dugeegrallowing,
sof tAdtlhe onpblarsmReLtt igebin€ QNP QRbt! broslEcaS bil duBkNgEal fa@‘ﬁlr&étﬁ%n may be
S ntion an
e o e ERRRHE e e bt oHE P b B Bl D e
to those skilled in the art. Such conp03|t|ons and
Fomedldtiots sdiable tibrepral pangpstiatini iocludensolithgorfraleifods shiadr as tablets, capsules

co%iﬁﬂ?bzﬁ’ﬂcula@s R@mewt Q\Hde% P%ﬁé@ﬁa&& cal Sciences, 19th

sk bl BUPLY SHL B0, COTRATY,  £96: %bqfeﬁ%mvﬁg*socw'ﬁsh?favs and

lighig {eemulationrs. nay be administered orally. O al
adm ni stration may involve swallow ng, so that the

Llc@m?r@rﬂor%ntnﬁ[xdge E&Eeng%r% rsgllxtﬂ)kg Sg h@glang ?)i(frg S h }8%\/\%{5‘%& may be

EWH’%G%M%’E WOl At '@f%c*ﬂ@sﬁﬂ%%ﬂcﬂf ?Oé'ﬁ’ﬁfecﬂ ?aéf@t If%i ei‘al”tﬁ’fﬁ Waig, ethanol,
polyetiiiéne &ycBlopropyiant ighyns, saliicallose,foora @itale @dEAbrEt dr atoreogmulsifying

agbmg |aH:§;‘(ﬁ s§§b|ehcﬁin %EW'L%MQ&%UI&HQQ m@ys alg@m &Efaredct@gﬁé*llle&ﬁstltutlon of a

culates, liquids, or powders, '| ozenges
“’qﬁ%FﬁﬁW§§°$]%ﬁ?ﬁaflIIed) chews, nulti- and
nano-particul ates, gels, solid solution, | i posone,

Trki dofBoun@y il RS invemfildnay &y aAddhe Usbdlini 18kt f:h@é'omdb ahdrQBivtegrifdg dosage forms

su%ﬂ gsu hgsefc%%qy%cﬂﬁ IE%(Lﬁ d§ hﬂ}d@renﬁ&?ﬁ er%n%'l OABHIE)bé)n}/ Llargdand Chen

S an I XITS. I ons nay be
(2 )flllers in soft or hard capsul es and typlcally
conprise a carrier, for exanple, water, ethano

Fop%lbbé?wgyg%eqaﬁ\s Qde}é&@'ng OPE&QMheecﬂﬁg ng«layy rﬁ:\&le up from 1 welght % to 80 weight % of

q

TR PO A SO P a1 S BBHRHh G ShEoseoe (1B, f gecon o e
driigy talgls genesly condgin ablisifedsent. faxaprigsead digiptegriyits include sodium starch glycolate,
soliigd @B xyinbthyl 08liulfe, BalciBDtarxynfetlyl RKAIEP) | cRscahéNBRedsodium, crospovidone,

pofy@l%&%rohd%% mglylc&w&léngﬁro?r&stéllnxg c!e(LYo%Qtl!)errr] Wg\ysaggtlt%@d k?1‘§?droxypropy|

I SSO
ceflysprstardy rpoelalinised stagh &%dsi"F'P'B é‘@'”?‘ﬁ %@5@\% th%ﬁ‘?‘h‘?%ﬁ”‘ rNH comprise from

"1 Weight BpeRi waighPat meferably fidn § 63ight %84 2®86ght tayf he desggeftnh.

Chen (2001). 20 For tablet dosage fornms, depending on

d th ht %t . .
B"\‘ﬁ%%gaﬁ? gqpe yr Llfls?ﬁ éo 'ﬁg%@g@e?\%ﬂﬁf'g ?‘lsbtP & tﬁ}% fOérBlllliiitS?n fﬁug?ﬂleg)bmders include
mlwgcprgsmllm% tehulgse, V\gqlagm sogad  pdivethdlesagadyclornatural nand synthetic gums,
poRkdeliigytr@Rorted pleb@atindédigarct, Akdr&lysroge BOIRSS 3hdOREbRbidpA methylcellulose.
Taglteélm%%% %gﬁt?m %Qﬂpls C:jh a%flacgolsg' 'Rgﬂgﬂ!e?aﬂt ?pr%yncﬁ F&Iﬁgno%%%té" rQ’\hydrous

|un1car
ang ﬂ]eclikﬁ)rﬁnﬁ'a}‘tﬂOW"HIBFWPSGC@C'IOEF} @grglto dr,uggc@;g\aw%q felldese, starch and dibasic
casiodiptitaphate disyaiad. done,  pol yvi nyl pyrrol i done, nethyl
cel | ul ose, nicrocrystalline cel l ul ose, | ower
Kyl -substi t ut ed drox rop 25 cellul ose, star
TP R CEURIE L SEHE<s B B SRPGT P 26 RGP afpy suse and
poly$pebat &, atcegiidants sugh by silicomieiideeantl tabarWhin presegh surisd ati@Gagents may
is8 itbm Yoz vidligBf 2@ WiigHt bodMiR 1Rt GRE gfdaktOmAPcomplig@hitom%20deight % to

orm Binders are generally used to inpart
1W%ﬁfg%§§g%35[|tles to a tablet fornulation. Suitable

bi nders include mcrocrystalline cellulose, gelatin,
sugars, polyethylene glycol, natural and synthetic
guns,
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30 pol yvi nyl pyrrolidone, pregelatinised starch,
hydr oxypropyl cellul ose gnd hydroxypropyl

woredossioad | ul ose. Tabl ets may al so contai n di | PENBR005/001267
such as | actose (nonohydrate, spray-dried nonohydrate,

Tabl@@hﬂ)’sg erré$ally @cﬂ%m lt‘cﬁacér’tsk&)ch a%%”eg GH'\ ste§r¥tle' Ja%lum Q&H’(é Qﬁ\ﬁ stearate,

, _sorbitol, mcroc I ne cellulose,
S°d'5'ﬁo“earybf5@?’%‘e %‘Sl"&{’f“ﬂﬁﬁ HHB@B%*&‘(‘ES‘%W% HF’hf°8'”mé%“Wfa?b'P'éat‘es Lubricants
gengrally cerhmsige ot §-nvedidhy % doTRowdighe’ snueféralgelrercd.p weighd fretn Baveight % of the
tapiguch as sodium |l auryl sulfate and polysorbate 80, and

glidants such as silicon dioxide and talc. Wen
present, surface active agents mm nprise fromO0. 2
Othwc@qﬂe I%rqd@nts '%@pﬁ Ati-aoddats, pp{@r@%{@punnaﬁ@pn&h pr@%‘f%vmd taste-
maskiogentse from 0.2 weight %to 1 weight % of the
tablet. 17 V\D 2005/ 111036 PCT/ |1 B2005/ 001267 Tabl et s
al so contain lubricants such
cxogpBR BB ot U7 (Det 8 S8, 151 TRoctD IR © LB HouHeN: % binder,
froms gty §/ veighl i¥a toagbeut &anwkight St dipers foofn apagrieweighin’s toeghoat ¥ weight %
disitdgrdnt, SRAokELOLAD LY lveighd baab aodt 10lvielhi % ABAcEnt. general 'y
conprise fromO0.25 weight %to 10 weight % preferably
fromO0.5 weight %to 3 weight %of the tablet.
Tablet Herds PasicpMeretsAG FiEeatven Pysrolien ¢ forddatiatt etk P‘G’éﬂ?tc’é PO”'O”S of blends
mayCataativetn bs wetf, | day, ad IMengraa@@ed, Snelt Rores@Ed/ at éM&dbdaﬁad)re tabletting. The
flna|tfgﬁﬁﬁﬁonrma§l|@omgns§g>ﬁ@to§ mo@ﬁml eﬁ\EXnaty‘%Qlc@;téd GPJh‘cé’altéh “pnatyq:zven be
bout 80% drug, from about” 10 wel ght % to about
enc"i’ﬁéi"@fﬁ % bi nder, 10 from about 0 wei ght %to about 85
wei ght % di | uent, fromabout 2 weight %to about 10
TheV‘@lirrglmlono/@f tekhigis 6|§cfu§§é'd, in atrmiab MR aR DR LHe Grodis: Wabigl! Va0 1, by H.

abl et bl ends may be
L'eberman agsse Qraa r ecﬁg' P %ker wewc(gl 119865t o formtablets.

TabI et bl ends or portl ons of blends may alternatively
Conb@nanetoral filds §or hun@ain onmedtéringly anukratypdally pidbte veeng@adeot, wat-swellable

thin 8 rdUé;Séj fc;h%f Whih R@P lbgtrsd dlgd;ss-gn%g J%u@éaeﬁéswg %Bmpﬁsgllyo&‘)mpnse a

coma?]%g 8? gﬁ{w a]sﬁ) %yrmg(?e(ﬂ)oﬁ e1‘|Im E)ﬁ'r&ré%g%){rr]rﬁ eadech a scﬁ‘vent a humectant a
plasfigierna|stabiliseirr g@Mmulpifigs] atissosity-mafiying sgratand spient. ngametomeerients of the
formIRB@RGRy befor® mort @lah hstuncied. . 1, by H. Li eberman and L.
Lachman (Marcel Dekker, New York, 1980). 20 Consurrabl e
oral films for human or veterlng%é use are |calql?$/
The GpRencof {paedd () opiommial yrangs vater-safiele| caipaiiblet 'ﬁlwﬁtef #qykje compound
typichys@gerise® frams 1 whipit e weB@ weightroa paak typlchllﬁsm 20 Wegghd Fo to 50 weight %, of
the SRR ACRE SR c@rﬂﬁguﬁ%ﬂh%hﬂrlsg Q'&Ha{e$ Sro@omoﬁ Qr‘ﬂ?@bmﬁjpogiﬁon typically up

o 04 PR e i AR i i it ok oy B Bl B e e form

of mgkipgiticlipte Brader enul sifier, a viscosi ty-nodi fyi ng agent
and a solvent. Sone conponents of the 25 fornulation

The”ﬁ%f&rﬁ% %%WEFDR ytdéaPené%Eé? v;r&r%‘%iugaﬂ J&@m&%}? E)B?emgf or synthetic

hydroepdigs ARF & YRkl SSPOtADING FAN8e @ BhiB S8 MG Frocealypisally in the range 30 to
80 we@hyss.i ses from 1l weight %to 80 weight % nore
typlcallyfromZO wei ght % to 50 weight % of the

O'(hersr 6068‘;%? | |85He e{ntst H‘é‘u%ofﬁjg a{xts,n col{;rggtg gsfvpvln% g ﬁ’avour enhancers

preservatives, salivary stimulating agents, coohng agents, co-solvents (including oils), emollients, bulking

agents, anti-foaming agents, surfactants and taste-masking agents.
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30 to 88 weight % of the solutes. Alternatively, the
conpound of formula (1) or fornmula (1') nmay be in the
wo erosti1oB6 nul ti particul at d8beads. The fil m f or PETIB2005/001267
pol ymer may be sel ected from natural polysaccharides,
proteins, or synthetic hydrocolloids and is typicall Y
Filpps ®siequtdanas with eheriryaggien are(ypically Poepasge Pgﬁvgpq%tlv%yuég of thin aqueous films
coatté’oodnfcﬁd de)élabl@bdchﬁg SuppEr B&bet This 3y BOdonein g latyingoveBtohtannel, typically a
055! BLE o OE AL EhL SIS Mg | -Oxi dant s, col orants,
avout T ngs” an avour enhancers, preservatives,
salivary stinmulating agents, cooling agents,
SolDfosmliadantia drdl adhidigiaton oay 39 forraiaéd o &p iremedisis] oidiggymodified release.
t n &flaSed- S WiidArbarusedNdontrolled-, targeted and
Mﬁgg"qe'é'ﬁaas?kﬁh’a‘ﬁ@g’emn??‘”@%o o A e
PrOSEf)MeBSNFES 001267 Filns in accordance with the
invention are typically, prepared by evaporative
sufiod Rakifed retela'ééﬂfoaﬂslé&&ld%rﬁﬂel HiFposdaithe thveribroara dgseriea nl S Patent No.

6 1%@%& rE)gta up %91 u?z;bieor%@?{e tec-m&lég JIBY PR h@b‘ﬂréﬁerbﬁd@pe@roﬁé Bréli osmotic

an@yoq?ngc;gzu@leqﬂr? F‘h‘@f f@Hnd | |ca|nbI ne|d Coa,t ot pl g): ¥§4 byqferma et al

(24097, TRY Bk ofatewing gitrrtabdn@me mayoube refegsatsifieatrioel! in wod@/sszga

i mredi ate and/or nodified rel ease. Modified rel ease
Th{é g{)]rpn;l?'lolaﬁc{sléagtﬂg nn%%]%!ﬂg%%(]a(?sgﬁa aSmmlstereld dwecdﬂ%g the bBH(Ij §'t%gm ) into muscle, or
intSun tistérha orgacli $uiitede mednsdererd Qﬁ‘l"%lagﬂntg@orf @Fluqehl@travenous intraarterial,
thbBErﬁ&w%QS mﬂﬁth&ﬁle intlAveRRibLIH N inkth@etBl@s Ontiakiechl,i intrdd@nRRAtimmmuscular and
supké)%ﬁqﬁouls oémtatge 'devi %s f(g?e[;]a_ nke?al %Emmspg bn %Hlbtgeapelegle rRkiEAREmicroneedie)

1'es suc energy di spersions and
injeEierd thpedle- f@ﬁd‘leé@ﬁtaé‘?d'”ﬁﬁ?rt‘??ﬂ”@%esare to be found in
Phar maceuti cal Technol ogy On-1line, 25(2), 1-14, by

Paygﬁém fﬁ{nul%‘ons (a%ot%lk)aﬂy I&’l@od&sﬁlu@d‘)nsw g @hkBh te@c@éﬂﬂd 8\R as salts,

Cag{%ﬂﬁgﬂ?ﬁ?ﬁd Blfffe{ weagf?}%éuﬁei efr%brc[?/ tﬁa )Pq-i ?ero tQ 9/ §l§2f§r8s:omygﬁphcatlons they
mali eembre \suilahly dormileted po o ¢tegle eamfueP YR @I%nsqﬂaé a q5nred foirg to be used in
cohjlb@orhthianlibR abhidk Gidias stuiiel @edgen-neanserf or  par ent er al

adm ni stration include intravenous, intraarterial,
Thle%e;pg[pgzggtc;ﬁr%gq%r?t!arlahf:prprtgr??cté? ﬁxgq%lr s ehlgtrcrgrgq\{ E{\# &f examplre by lyophilisation, may
rehdlly bamBdSoishan usinostangard phitraavedigs!. tecBifEaMRIENeNEVP these skiggd in the art

par ent er al adrri ni stration include needle (including
Tq?ﬁg{yglﬂgﬁfdc{oé (HJH %anlrig) ?;a?)r?n%l Sr faLirS cf in thr(y ‘?eg)ta{gf) oﬁ‘]\S(ﬁg?remeral solutions
may pe m'arelagﬁdaqu@@wge <b BRATGHRIS fmu@ppnntﬁg)\me%t s4ch as the incorporation of
sy Rhintiy guah as salts, carbohydrates and buffering

agents (preferably to a pH of from3 to 9), but, for

I t t hey b t

Fqsrrgaeﬁqgﬁg{g@%agggragggmlg@tirq%@w Wg\ha Be[wmﬁegr etg %’I Immagﬁ% a}nd/or maodified release.
Métiifie@ d refeasemidrouibins) Siedude n delayerty usvstined, Wiised-, acastipliedbl tergeted and

pr&?ghr%oereﬁyé‘eh TR C%Fn%dn!jﬁof tF'?é/ anQ'ft‘iBn fﬂé?@e Wahi@dted &Da $die, semi-solid, or

th'é?ﬂ??ai%tr"i%:ﬂ%j]gor; %W.sg%gﬁrﬂs an |WIaP% da pcit provu{ilH gn%!ilflé?dt %{e'aée of the active
cormpadtidl Gxaeles ctaniplomiklidnsiadlysg d;f,ltgaﬂf?él‘a‘i* éef}:&hﬁ?drP&Ué%P?‘EéPg'yw"" acid
(PEERNRLERS el | known to those skilled in the art.

The solubility of conpounds of fornula (1) or forrrul a

(1) used in the preparation of parenteral $O| ut i cosa, that is,
Theaspripeunds of Badwantsy M isade A MingRsTbIPTY & %P'ﬁm {““
ddraqiy ot ﬂalmedisrmaﬁlylthlasfotrﬂnﬂatlon%dcﬂmp@ptamse)mchgip gelg(pydrogels, lotlons solutions,

sol ubi l'i ty-enhanci ng agents. Fornul ations for

parenteral adm nistration may be fornulated to be

i medi at e and/ or nodified rel ease.
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Modi fied rel ease fornul ati ons i ncl ude del ayed-,
sust ai ned-, pul sed-, confgolled-, targeted and

w@emgnawsed rel ease. Thus conpounds of the i nveait/iB205/001267
may be fornulated as a solid, sem-solid, or 35

creaH@' Ak ERD Id@st.hd gawd@rsfa?gssﬁgsrno@h§tfrrﬁst 'si@rn ﬁg&e%atemolnwn%d sponges,

flbrea O%B%ﬁg%g%@g&%rlgsgonafu%o @%e%lfrgegfs Qtte ”(?ﬁdg T?;H%’all réers include alcoho,
wated e gihtieH Retrelptti. vitel Pe@laik(nd Blyded trhlgetivisg e 9heqsl ang)Psaplleine glycol.
PenétR&B dnhancet Mapheih@sporatdde s spenamgis, OfhatrhSei,igh (N tds$-858, by Finnin
w@ﬂ@yaﬁcﬁgb q9£§n1n|stered topically to the skin or

s, 40 dernmally or transdernally.

Typlcal fornulatlons for this purpose include gels,
Othdnywbaege tapjcal ladthinsingion Bdlidetdeay,by BRctrop@a®RO0ibitdrba@3€ phonophoresis,
sonchr{ael B ORI POIHRLS necblcBRETe:g. PbvitlefiERR% Biojdd S telrcri thideder s, '

dressings, foans, films, skin patches waf ers,

i npl ants, sponges, fibres, bandages and
Formprlasiprsefauiiogifah ®gmineliraiens oav §e MWU@P%@ breimmedigte apgior oatiified release.
Mod@iad I'leéiss foRalidld® acted Qlelayedwat@tained l'kﬁil'sac{i-, Qohtsolidd, O Hrgbted and

prodp%rﬁeglrgéagm white petrolatum glycerin, polyethylene
ﬁlyc and propyl ene glycol. Penetration enhancers

may be i ncorporated - see, for exanple, J Pharm Sci,
The 88mgfdLtds, of BB 5vBEBn cloyalde berddministeraainatrabiratyan by Gbbietmer typically in the

formlo‘? %%)y pogié? %théf%%ﬂé aQE @R, 66 lox A, wﬁye BbddQtn 1REk4 BRas a mixed
S

Comﬁ?{}‘jﬁtdﬁﬁ%',e e%, gxamplg,oyﬁé f{fgﬁ ghggphglw&} Tr?u&‘p S é)é%péatsgﬁjcholme from a dry
powgigs éntipler-of peas aewsy Sprﬂdm freastrERY coplaipprepdnTVpPrayt etoriser (preferably an
atomidty @&itd m:rohwo&/aﬁm @lptoaing o e nigp biCabulRet it &twitadut @R use of a

SUItMpr%%IIaEP EL@S 39? (:T‘q tfgra Lﬁ)rde érqt1el ffpgé Rgptampcﬁ!agréggge For intranasal

ease formul ations
use,4eq RRYYEY] May QTRFisH ar%?i‘d’,‘es'ﬁ%?gﬁé'dfof e’%"@ﬁ'? (CHIOSRL ycodpydt ed
and programmed rel ease. The conpounds of the
The 'pr\éﬁmgédQBntQﬁ’é? ;ﬁh}% Ospﬂl? a?éjﬁHemﬁhﬁfu%gr éoﬂtafn@@ asigdoh Yr Qrsp@ﬁélon of the

comeo%n?(ﬁ) eﬁ Im\/%nttlgrp com;:msm?_(}1 flor exampqe fegﬁanol agueot:s ethan% <¥r a Cﬁuwg% alternative

ager @S P epIRgh SPIuRHEiBg eﬁ?ndas r%\eaﬁ? Rele a@%ﬁﬁoﬁ%‘ﬁﬂanﬁﬁr%ﬁl selvent and an
optidnarsu@canpiuen agrdoroash tididale, pbio sqdh) ol dnplightacticsadiah  as
phosphatidylcholine) froma dry powder inhaler or as
an aer osol fron1a ressurised container, punp,
Prior, tﬁl“é%/m aéifdemvg f“ﬁ?eé‘]e'@} fg Lvtlgh the Jrug prediet 'Sdg'Pfﬁ"dsed to a size suitable
for aslient bohyahtiot tyeaallciesst hampp gltios). aThisi n&y e adhleyedoby any appropriate
comﬁ‘\%bl%lg'n%@bd SWEH 42 s@ifal }é‘l r‘hﬂlﬁéﬂﬂunﬁ B&d josRiIiR], s@percBtthit iRl Focessing to form

rafluoroethane or
nand_of 'iais éqépr?fsge c{gg? aﬂ%n} 8rps roa%a?fe For intranasal 20
use, the powder may conprise a bi oadhesive agent, for
Cap&u’eﬁmﬂbc& fo€ EMatnps affonogelatiy of ndexfprdppimelifieeipsses DlistdrS &di cartridges for
use ?nom ﬂheﬂﬁ For m&tﬁgd or n%?rtﬁM‘om@Fa@mt@ %n’tamog pG\%&J Irr{ xsﬁrthe cca?hpound of the

contains a s tion or suspension of
mvelalron taﬁsé’tﬁbﬁ@%‘%‘{e{ Baﬁe E‘ifﬂﬁ? ﬁaglﬁ,?én St?rﬁ? ar@mﬁ?r@an% ngﬂeiﬂsu s l-leucine,
mangitpll @0 regretidmastshrateo Fhealagiese treey| e amhydequm @t invtee fogy @hthe fnganohydrate,
preféjé%ﬂﬁé Stk Dthed QitktM blcipieRtd incitde RXtANEBE:, MatBaSEoR), x@lm fructose,
Sumz);\s%talé(trhmepropelIant(s) as solvent and an 25 optlona
rfactant, such as sorbitan trioleate, oleic acid, or
an ollgolactic acid. Prior to use in a dry powder or
A suBabEP@Rsinattmbiatidiidraisé brn atomeseclsing epLiatiyEbdyhznidsit€ podics @dine mist

may%&wtﬁn f%nz ?pgﬁ&'b@rﬁ&%f %e cglgﬁou%l)f' N Fn)én@/) depMaf?JﬂagH the actuation volume

typically less than 5 mcrons). This may be achieve
by any appropriate conm nuting nethod such as spiral
jet mlling, fluid bed jet mlling, supercritica

fluid processing to form 30 nanoparticles, high
pressure honogeni sation, or spray drying. Capsul es
(made, for exanple, fromgelatin or

hydr oxypr opyl net hyl cel | ul ose), blisters and cartridges
for
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use in an inhaler or insufflator may be fornmulated to
contain a powder m x of the conpound of the
WO pooeniiosn, a suitabl e powd@r base such as | aceOBEB2065/001267
starch and a performance nodi fier such as /-1eucine,
35 mannitol, or magnesium stearate. The | actose may be
mayrMaydiroomuis! tor 0Quh Attypisalf formptatish mali commsine i saratng of formula (1) or formula (1),

pr@d’y@ﬁ@@!@&i Yotekild Evakedt dittihol 4l REdiun® bHIdHa8) | AterBXvE BoIRRAEsSwhich may be used.
|n?tead orggé/%ﬁe élbcophclu%e ug%?b‘?andﬁglly @ge%é g\? %( bitol, xylitol,

tre Sui tabl e sol ution
formul ation for use in an atom ser using
Sugthige tiavolny, dsuod ys aightts aho Iepomeithole oaswdersgersTi ssth asd&acerayn or saccharin
soGQHt Q'rluap bd ek RY tﬁog’e %Q’Fﬁglaﬂ)ﬁ‘zs tcheth& QH@RHF]qnthfde& W inhaled/intranasal
i nvention per actuation and the actuation vol ume WO
9gWEEFI1036 20 PCT/ | B2005/ 001267 may vary from1 pl
to 100pl. A typical formulation nmay conprise a

FRRNRRNMNE: RhaddAftPHASA! Adinis@btioh )bk dorfnlilatdd to &ﬁﬁhﬁ\)él_ii@t@%nd/or modified
re%l? gu%!rr]\ flg’rf/eggr%plalevﬁel(‘%%\e{/l%ﬁea I?eélle%gelz foﬁmu%tér?sﬂrkcﬂ% 8%]%%%', ggtained-, pulsed-,
“@V@Q&H@ﬁ@@b¥9@ﬁwmmﬁﬁﬁGﬁ@“@lycerol and pol yet hyl ene

glycol. 5 Suitable flavours, such as nenthol and

In r%‘éQ%‘%ﬂB@B!)wdepuhha‘ﬁe\P@a%%%é% the U&Q%@&n%%géme'd rBy QIEans of a valve which

sacchnar | or mu

i 1EUP RS AROT NS b BLaBENP St ISP ?fﬁfVP'aﬂ'aga?“gedo o sdminister a
meterdl fdss or ‘aufi” oentairfer frool taid to AGPOfug of the brripettiohiormaueg(8 af (). The overall

daﬂﬁm's@i\nﬁﬂitpgﬁdahptﬁb e f%eﬁoﬁfgﬂy hatgadvhice n¢ bé BaRELaEein a single dose or,
m%asufarye%s odwc{ed S8kes [’;l'\rou%uolutqﬁsc?ﬁuy ng, for exanple, PGAA

ease s include del ayed-,
The FemequAdsoR! theprmegt@a may bg wW@q&rp%@ctaHytoayaé;@{algdfora%mple in the form of a
suppBEsra eRdry | @lcaase Col:d’a duhe icasaiitiohal dupposiawtiese, b haloesr glternatives
m%ﬂQL@§ﬂ%%9& ralehe dosage unit is determ ned by neans"
a va |ch delivers a netered anount. Units in

accordance with the invention are typically arranged
Farrpulatidng for geaal/vaginall Binmmistetiandmelo se fasmulated, fif e dramediditiapjor modified
relebRMVbAiRA rbiBasd ASHAUBENS InclifL dfQBP OsIRAINGS-, fuledritetrflled-, BFgeted and

I'). The gverall daily dose wll typlcally be in the
pé%ﬁ%ﬁ?%%‘ 8to 20 nmg which may be adm nistered in a

single dose or, nore usually, as divided doses
THeltb@prgihdsUr thie hﬁetdlafy mayl siso tcemdmmlsreckd doéctly foghel ayy erdar, Qypicaizyn the form

of *a%péﬁfsl rﬂ&r%n&'& %gspgr%%h A doXitiH in KAGHE) %hlaﬁjustédogter@(é%m Bther thtmulations

ol o TS Sord i B B eisa eSS, 1§ Gzt el

spafdeer ariagenemid MR0-biagagradeblaléeal StienalIPBE| wafsss, lenses and particulate or

veE@d’lamé}/s?énimso Behfag rmoEcﬁrﬁéts%l‘ lipba@hadah pagharRidhtads atds€ua-linrY pbigacrylic acid,
poI\% amcoﬁcaeﬂée{luoron%e acfl r rru ioglg ﬁps g/mg CI fg;ggk g’gﬁd héJrSJySrg&ﬁnethylceHulose
hygigetetiyipridiose. pedwireliuiqse,of f B?t?f%"ysacew 5%&%’6%??6
expih g rgalRmed, medyena sreorp@rated hogettd Do B paseradtivd, lheshian berblkaium chlonde.
smmrmué.gnmy%%%pam@ém amoaﬁ&éstsy to the eye or ear, '

typically in the form of drops of a m cronised

suspensi on or solution in isotonic, pH adjusted,
Foghdatiohsgforsglilpnfearal &rﬂw‘rémraﬁqommlbatfdrrow\ged o trahrdiatefapg/or modified release.
MRS Rea s ¥mllicHs irdd8d dula5Ed- aubt@Redt, PGIkaHd QorroM!TRIAJefed, or programmed

blodegradable (e.g. absorbable gel sponges, coll agen)

e8RS non- bi odegradabl e (e.g. silicone) inplants,

waf ers, |enses and particul ate or 30 vesicul ar

systens, such as niosones or |iposonmes. A polyner such

as crossed-|inked pol yacrylic acid, polyvinylalcohol,

hyal uronic acid, a cellulosic polyner, for exanple,

hydr oxypr opyl net hyl cel | ul ose,
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hydr oxyet hyl cel | ul ose, or nmethyl cellul ose, or a
het er opol ysacchari de polgjner, for exanple, gelan gum

waoraooshelosaicor porated together with a preservat PUBIB280SNI01267
as benzal koni um chl oride. Such formnul ations may al so

The REmEKhdsV 718 mb%tlbrpﬂ\‘éPFBQ%%&h&i w;§‘5 sd’ﬁfbfenH!a@JrﬁcﬁH&ﬁarf Qt{tltles such as

cycl?d%ﬁ%ﬁ%r%jtagun%h d?edlvatlﬁ%s %?reof dorr mxgene gl;ﬁﬁl &o?tamlrag P )rrréearlsS in order to
imprevgrtivairsaltiliyh dissomyiidnuaie teRid-mgeking, biogypdabiiyragior stasililyd@dise in any of the
aforéniEAtidned heds of sti@hgetied, or programmed release. 21 WO
2005/ 111036 PCT/1B2005/ 001267 The conpounds of the
i nvention may be conbi ned with sol ubl e macronol ecul ar
DrugsGyplpqexidn, complgxes, Qgexa@yle‘ G| &l&\q, }orpegﬁraar%lm f"fe%foé most dosage forms and
admihstrativa tdutee Batthieclesdh apd npoingletidnydomplexeg Inyeg tk -usexh tAaiani aftgrnative to

dlretﬁ%rﬁfd@ﬁ@n whﬂh@ﬁﬂ@ rthetc%lodefifﬁr‘f F’F\Xﬁbet J%@cﬁ &s a?aQJuHIQ'r)J édﬁMve i.e. as a carrier,
| oaval

e It
R
cyclepgens, exempleindf ihish may peoieundgn m*qwgaﬂwb'f’%%ﬁwrraﬁons Nos. WO 91/11172,
wo ofomh €xRWo dems1exanpl e, are found to be generally

useful for nost dosage forns and adm nistration

routes. Both inclusion and non-inclusion co exes
InasB@crU%seinnaypgesgpleatptagrpﬁgief Qéorptanatlgﬂ Pfea&wedawﬁq ngsalfqrcﬁ*ample for the
purpabel di tréatiey airadigylartaisease prdondignnt it ik withiae fpeperd éd peeseramvention that two

or n@%h!aﬁn%e)ﬁﬂc@l@gh dsXibns, At- Ie%st e Oia/vrﬁ}fﬂrc&hﬁrt‘s,a coﬁlnbcl)dd@ Macchliance with the
S

or ar e
mvegtfoBhgay C%’é‘:t”éf”ﬂyaﬁ dC%"gbm% ui%hec OE:T S d éx it suﬁ%o?e e)r( é: a ménsl’strgﬁon of the
compgsitions. may be found in International Patent

Applications Nos. WO 91/11172, WD 94/02518 and WO
Thue? ﬁ\l §'§g'f4|$a mJent ?M&IS&%W!D Br HEY s ?alter ;5%9 n%céu@caf%p@g ﬁ‘ﬂng Fat fast one

t1on of active conpounds or exa t he

of Wa'eﬁ O8S 8oL g fRymde (s TeR 4 nPREEE B RETHG fyd means
for deparatgly wtdiring 3aitl hen®eitque, WEh aswecqla@se dividédnbpiat dr olividedh il packet. An
exathMPof stch ald is IR Emilh BilsERSRK Lided #r tHe RIS Jf RBISts, Absule@ABd the like.

one of which contains a conpound in accor dance with

the invention, may conveniently be conbined in the
The i phihenveaiior i Pagigyarytshitable dar agmittefing diffeeqt dosppe derme g example, oral
and Gamesl fol eiidnistehingl Bie tshigardié tongbsitidne ai diteet deageCioaals, e Sor titrating
the tsmra%r cmghoﬁg Q?£ r‘?s§ %nep t&%tﬁ@c?ytakﬁlcoﬁﬂﬂms 'trre' Qtnﬁlplcﬁl compnses

'east one cont ai ns ound, of fornu
diregtipys f?ﬂad‘F"B'thﬁJ?rha"(’ fray b‘? 'Pfo‘é‘&?gwt'&léﬁ%‘éa"w %”Q{Wéd i nventi on,

and means for separately retaining said conpositions,
For §d#ﬁ?rhst@ﬁonao eie) @ét@ﬁé ,thedbt‘éll dﬁ@ddob@éftﬂl\e%om%un@d of krdedlehth s typically in

the II | S{n‘grto 6ack %%g%mfra, ﬁcg’lu(r:se o) lfhe m!)d% c%l’l:t%m[)fsl{%tiloh aTEor example, oral

admigalion &3y @Agretanetal qalbédose 1I’hfé’"k? t“ch? QR@S Wlerniiiavgngus dose may
onlypédutré el @o1l riyg t6 10d rad Tee foa dadiglasnimay B¢ adngnithrdd i@ sieglé or divided doses
and q'g)? 30Fe bLTEYs J s@fet:ﬁxélmts‘?de Phetypiéa rdAgdoranheaheral , for
mnistering the separate conpositions at differ ent

dosage i nterval s or for titrating the separate
Theeeoqiqgw's piemageda:geﬁnmeram]@mn@pmm haviRg agweidht ¢f about 60kg to 70kg. The
phymmlll i Poe doltQo Hdtdrminkg Rbsedlidr YutfRRWhbsEaRightthlls@dsia@ Bes range, such
as mfamsan?[p sk ratl on and may be provided with a

ed m¥m)ry aid. For administration to human

patients, the total daily dose of the conpounds of the
For tha\i@iidah@@rvf daubt iefarebeds|hgreinno “t@8tmehteinOudd Odierargret © cRAO@, pajiative and
orofiAREOM e, of course, on the node of administration.

For exanpl e, oral
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admnistration may require a total daily dose of from
1 ng to 2000 ng, while an intravenous dose may only

wo eqsiti®3é rom 0. 01 ng to 80 ny. The total dai bgr/tiEeees/001267
may be administered in single or divided doses and
may, at the physician's discretion, fall outside of
the typical range given herein. 35 These dosages are
Achrasi@do afvti@nerabt@inageot henmesestuijeaton, thavompoungs wieheytetmusf (1) or (1), or

phgm?ééhtmggs&cé %b%o\l}%gs c;rah\?ed erl?déSéeroﬁ\BoéMorH there@dtdry altebe used as a

corfllarpqtlgn v(\ﬂmtog? arr rm?rg :aagdltl?ogﬁégra%éﬁg%géngcb oaahds éms\(&lé&?% ga’uent to obtain
sore¢ phetichigrly dEeired the@peulio prtiaessih THe seforfinrnd mP@faéﬁ’"é%ﬁ@é'?qu?@F'é pgpnts may
alsb @e atcﬁﬁé’c;uﬂ@ Bf the |fd?rﬁulé1@?orr e)f er Qﬁlﬁ‘a‘&ﬁa&aﬁhcﬂly raadeptdite salt, derived forms or

t d 4 art. More typica e
coBGistn 1ot So5 s rpRaBa G b R R V% ar, Mot pcaty
A SRR SR ML s e LY o R o

the formula (I) or (1), or pharnaceutlcally

As %%e%%@peﬁ QL%tgﬁr?slaFoSadnﬂ'ﬁsrtrh%ﬁ dach gﬁrﬁﬁnst@rred 'Ca‘ﬁm'pe%hhhﬁﬁﬁ with”, referring to the

COIRPOURYsyoE om ({ Ob%b?ndtoﬂee?ré??é%?theé thgrag%{\] %agtents |s mtV\{!\oteQ toonQeean and does

referde ardivichisthefobaviigo a patient to obtain 5 sone
. p%&lfaﬁe‘éhsaa(dlnymsqg@nroe@cﬁ BSRREA of &m@&ﬂwd(sﬁ& tdrdula (DR (1)) and therapeutic

a?9§6t sb &) adp%xsrl),}ﬁrb Uﬁ% oé%re%%rﬂeént fVEhI?ag rs? e Hs&erqg ?Q}tf&nﬂméd together into a
péieerineage fore ahibyrelsasee prideMEOReals el sua%?rit'%)'é H‘GF%)'P%E“%‘P Said patent
. CQFBR%lhIMsQrﬂﬁarTeB@r finistreion @N uch lcomMitiaBiornét Sb@pdunds)HB formula (1) or (I')

%ng Etra%reutla nt s) ttokanp%mt mnneui] Gt t?eraﬁnenwrv& gu}frpb&r%héﬁts drdBrmulated

Rerapeut | ¢ g%ent wi | ? %% E& o time b

£ RS @R TORICE o RS RSFI éfﬁ@ﬁ?ﬁeéakgg@rﬂ‘%s aNHYY A sam y
U§eﬁ:dpahﬁﬂt’ @hdteupbh gaid @mpenehc Greaeledsed & tsutsiantaty'the same time to said patient,

. ‘ée%g%@ﬂ"a%%f?&n@ﬁ of Qﬂq coﬁwﬂnacflgﬂTJQérﬂﬁLrﬂo‘(?loWoFrﬁhla (1y &f @ &ridNPerapeutic

nﬂeét %f%?at'?ﬁgfpgﬁf&yf fr%atrgegug H@gé sdch c?m ngn ds Qd'g {o?rﬂtﬁatgd’ apart from each
aotberdae separags dosape fongl whiplt igdiaken b cPRFESUEYA W@es by said patient with a
Sélﬁﬂl’f'cgr@ﬂrﬂ(@ H\%n@dmt\ﬂéeﬁteﬁa{ édﬁfhléﬁﬁtloﬁuﬂtﬁbr@mamatommnemﬁ are released at

aig)gtﬁ%lgf(d%%rent tlme% {onyafd %at{e’\t adl (17) and t her apeUt ic

I'n heed of treatne $
. CorapRoYG HTITabT o ol BISND PRIV O BB Of ARG herapeut
desags «f Qbeﬁﬁemh @bed &lieases, siandudompements sireaformulated together into a
Sgb?t g&%g#eaf nywﬁ B'!er %@g@ stafd"@mbé?\enc‘t?'mda E@ﬁrbl%ﬂtmanner whereupon they are

t aneous adm
erﬁéttyl Wse@f’t've%rﬁﬁ‘yﬂhﬁ"fgﬁpm@?’ aF’BP'ﬁ%ﬁ'ieg ti%: s%me r]dFOj dlffererg times by
t har@peyti c agent(s) to a patient in need of
wr‘IeFeee%Er{‘E%H'}nay PO Edmisidisb SRS e RhSe @luffeleRiold. at ed  apart
fromeach other into separate dosage fornms which are
taken at substantially the sanme tinme by saldrpatl
Suithiér exappies & ather berapsutircases’s Apieh may té”a‘ésé%l'“ gpmbinationt with the °°”‘p°””d( )
of fRHRASE @K {1 ﬂlol MhatriRe BiaaMg atdeprebld alts abrtyep@tnsamtom@@tions thereof, include,

|strat|on of such conbi nati on
bmsare %nonée%n I%gm;gor nul a and t her

apeut j c -
. atjléﬁtﬂ(hs)'h ’le@f—‘PEi" pRiRgOBIRE: f?ws a@dmétrdnﬁrd@ﬂ?ww fe”&f?@?wd'”%%ce“”z‘”e'
. CABBRRERA] Scaptoeadtfonmsat ed apart fromeach other into

separ at whi ch are taken at consecutive
- FRERRLS. ERARIEUNER W Ph aTe o
b

n .

« | el ORI SHTSE P B, Gl Bupdlf Slfeg " Pt

cnmﬂam@ﬁts are rel eased at substantlally di fferent

times to said patient; and 25 sequentia

adm ni stration of such conbination of conmpound(s) of

formula (I) or (1') and therapeutic agent(s) to a

patient in need of treatnent, when such conponents are

formul ated together into a single dosage form which

rel eases said conponents in a controlled manner

wher eupon they are concurrently, consecutively,

and/ or overl apingly adm nistered at the sane and/ or

different tines by
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said patient, 30 where each part may be adm nistered

by either the same or dibgferent route. Suitable
weza@spiwse of other therapeutic agents which nmapChEB2068W1267

in conbination with the conpound(s) of formula (1) or

. I!hS?F%r]\%dles{erap hn%ﬁl%%%H%lnagébEX .nﬁ\&@%ﬁ;‘% %5ei Jﬁ@tussm d:r i ng
. Wamsmlp%rq-wkg {phibitogss for |pft§lcgﬂqoh%m?_,| setp@'@e;ﬁﬁr%iatlnerz?pra done

o ANSRGRSS 159.0) fnaibitard s bapuxgehae attivalihgeroteid ¢4 1A8) atagdnisie,
. %ﬁ%] f en g.lltocpe%to?ﬁ%mg%sgogénéw& Sécpalﬁl,oﬁlmm é‘b%ntls_%r 5&6@9@&9& use,

eptor antagoni sts,
. M@WOFWM@J@W@@(@I?IS&@{ YUCOHEIAFAING ant agoni st s of

e fh-hBénockpldP4gonlsED4, and LTE4, in particul ar

. Mont e| ukast, 23 WO 2005/ 111036 PCT/ | B2005/ 001267
8@?5 di est erase inhibitors such as PDE4 inhibitors

» SdiuPDEHoglyraiebi t ors, neurotransmitter re-uptake

. E6% BhbRkINsAIB) shitsbRBEGedicmRbENe, setral i ne,
ar oxet i one, 5-Li poxygenase (5-LO

r
. ‘SWWB‘PT’%@“C&O@O%'%‘% Xygenase activating protein (FLAP)
« Idortoalgahantitogies acliye againgl egdogengdy iafirpeistyenttiagoni st
. X@@gﬁ&gﬁ%%@ (Rt TREad) hgendTet | C a'%gnts for
t
: ameaaam'@w%ma'P'toaﬁm'uew%Wi%?@?gen%aemEecep >
+ KiBi2-Bathne Boeeqptaw pntagyoipts St S, Theophyl | i ne, Sodi um

. p,(nq,r;{pgaw&g;&gem@ox 1 inhibitors (NSAI Ds) and COX- 2
se| ective inh Oral or inhal ed

. @“B'&"éscoéi"?tf’&ra%t?'@f"&eﬁé (MNBSHocl onal anti bodi es acti ve
o FgrhystNKe e greitit secemdriaptpermisory entiti es, Anti -t unor

. BRGLQSIngidactor (anti-TNF-(x) agents, Adhesion

mol ecul e inhibitors including VLA-4 antagonists,
. kf’?‘l‘Pﬂ”eé\fa eSRrPT %On'sfecept or antagonists, 15

« Inibtomog upliTaessi ve agents, I nhibitors of matrix

. Eﬁrﬁxﬁduh&ﬁfa@&c@@f’@oﬁar{) MV §éptors daagbintsd) NK1, NK2 and NK3
rece tor ant atg Inhabstt ase i nhi bi tors

. s e S Pagrbwéﬁﬁteoqr WEJURAFs, 20 Inhibitors of

. ugms tined &2, be clmm@swcﬁman&@{ss'@n dopam ne receptors,

. Sniiotidd2 agoni sts, Modul ators of the NFi f3 pathway,

. %ﬁ’g‘éﬁtéﬁ ?fcéft%gilpg Iautﬂr%rlhgq a%t@%\?és s‘?’uch as pSBClaRP P(‘?\as%l g\ﬁ%sé”“gr JAK kinase
inhibitor,

+ HDAC inhibitors, and

« P13 kinase inhibitors.

According to the present invention, combination of the compounds of formula (1) or (I') with Histamine H1
receptor antagonists (e.g. loratidine, desloratidine, fexofenadine and cetirizine), Histamine H, receptor
antagonists, Histamine H; receptor antagonists, Leukotriene antagonists, including antagonists of LTBs,
LTC,, LTD,, and LTE, (in particular Montelukast), Phosphodiesterase PDE4 inhibitors and

neurotransmitter re-uptake inhibitors (e.g. fluoxetine, setraline, paroxetine, ziprasidone) are preferred.

The compounds of formula (I) or (') have the ability to interact with the Hs receptor and thereby have a
wide range of therapeutic applications, as described further below, because of the essential role which
the H, receptor plays in the physiology of all mammals. According to this invention Hj ligands are meant
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antibiotics, 25 nodulators of cytokine signalling

pat hyways such as p38 MAP ki nase, syk kinase or JAK
wpewaael03é nhi bitor, HDAC2hhibitors, and  PlBCKIB6#01267

i nhibitors. 30 According to the present invention,

conbi nation of the conpounds of formula (1) or (1')
to Wictuble Hi Stemdr retaddhistsr agveipts @nd mmersegegenists.sFof de g)referred indications to be
trebf8h Q&cbgina%théi%ht%ﬁ A, lafthdRists htekeand boiRod Bblable.

cetirizine), H stani ne H4 receptor antagonists,

H stam ne H2 receptor antagonists, Leukotriene
Tharetoreg erfirtresasppaiol el iPregenh v ejhieleles tefhe E?*B?P“"dSLO‘r&&m“'a (1) or (), or
phbfﬁ@éﬁuti@dﬂﬂ abclR4bid baNs, pRfitel Garnaror hmmositiank sstepf, for use in the treatment of

diseases c? SOQAG?SSEI%I. (%ﬁ(ﬁtioﬁpﬁ%vﬂicﬁ rFiiebi-li t@ée%toa@qnvolved More specifically, the present

In\femp@)@gp pq{@ern%@f ?Og]pplﬁigg °f|6%{i"kfi?< g)( qrz é or gk aa'gagg\ﬁ 86(5'¥1 e<jceptabie salts, derived
fopisad esrhmeitiond Sheldot far osgio tirediseatyfent rdnagzpsas (disyrdess, a(iqi cgnditions selected

fr M§g$mﬁm@g%ké&y to interact wwth the H3 receptor and

aﬁigng%&sap gw\égcentéaé naggq@{ %gtg% fglf tHisor &%gﬁ%gﬁin% %lskinesm ?tress induced
t hexices sentdtiabisardsise elbsyHCoorifR defiiane Biseens SNy $i2hgmar gisease or
Phvs b@n@&-y ir@hirnthi, dEpRI¥EBd, Snood\Gie@tdls, kghidophrért, anxietyaisvtdesnattention-

H?ﬁ.i /t:ilt %ﬁﬁ@gﬂV%ﬁﬁﬁ%}%ﬂ#i&H%ﬁ%ggéJ d]rslai]cgggcaeb%ﬁtg rdlZéiPﬁ:S; gvgrrt]ilgoS e%iepsy motion

agefiest s and i nverse agoni sts. For the preferred
-iﬂﬂaﬁﬁ&bQBSmk@;be treated according to the invention,

espra%or? %%Lz%g§’ a%[iiE éér%Si a'to%y @gtszQ r?drmtacﬁé“résﬁi%&y distress syndrome,

rese
r @roagig% tCUOTICh é)r%igmtﬁo ﬁiﬁargc &bstrlugiymugi%(\fry cgslseas(el cystic flgi'OSi% asthma,
p Raprggerea) trhiaitd, Icyrorae siapttis)bhlerggaai{eg;y indegef \pisaYf rggRgRsesrallergic rhinitis,

C QPR it r%n Sidrehined, perErQii’al é\iﬁl%eésendi etk maail coagdstiodf allergic congestion
di seases, di sorders i ti Lons

*r ge@ata (?FXLia'S,d¥SW{}%'P Y éiaim? %pyéio%cp\gc? dlefirevg]soﬁllé]r ts%l(gglgggousal disorder,
i vt disorddr sud seruabrainisotdite conpounds of fornula (1)
o Ofyidld sekual QfsrRRRF RGN medldbste AB6aRE ablie esalet dysfurdtedn| meld orgasmic

ereof, for use in the
tP@gyﬁﬁﬁwggggﬁwgggggmﬂégisorders and conditions
- seheiet ediungtioomauethas MyPeHiR BERETERIHYNYEN® 10  di seases
Ofdisteﬂ.%s 6ARY dadkoifRlinaDiist SySisaimamshi@gbodél Siogade Csghn’s disease and colitis
m gr ai ne, dyskinesia, stress-induced anxiety,
é& &Rt i ¢ di sorders, epilepsy, Cognition deficiency
- dicsesases such as Al zhei mer' s disease or mld
.CQﬁ&ﬁ&kM@ i mpai rment, depression, nood disorders,
] zophrenia, anxiety disorders, attention- deficit
hJﬁ@FﬁEtiVity di sorder (ADHD), psychotic disorders,
* olveeyidtiye blafidedopdi98s verti go, epil epsy, notion
sickness 15 inflammatory diseases respiratory

Ti(ijeI cso?n% s ()?fgrgluia grs d ﬂ%%vléntgh §Ferp%§|§ulf§l¥ @g{aﬂmr th@ Gtdt@ent of allergy,

ali?rqynreqewqd. gwaw%?ﬁﬂses otlE igwu@i“i"%e“’i%{ioiiﬁ‘ﬁa“°” %ierg'c 'F‘l”' ‘s, perennial and
s@igatal winflis, bagscapgesimtahdraliergicenpdestivena, rhinitis, chronic
sinusitis) aIIergy aIIergy i nduced ai rway responses,

AISFH ertr%f %spe% 8{% ;H?s’g[\t inven IOI’Si %Igtg gﬁ{g% iostple Y %f tﬁg éo%&]ngs of formula (1) or (I'),
otprRgestitiow!y aa¢eb@¢lgis@t3c@?ﬁg@sf9i"@rpr 291"P°P@?Pa|“é°—fe§é>tﬁaihe manufacture of a
di@y%ipia%t hOyahd1 Gl paticogr, yeperesehi meentas eatcede dieruse of the compounds of
fo(rjri'iu gx ! ,?F gﬂ‘é?rliaggd’ti%ﬁ? %Lceﬂtbﬁ@ LAET derivad 1833 Bk ConthoSithél 8lereot, for the

I sor der
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Mal e sexual dysfunction including nmale desire

di sorders, male erectilgdysfunction, male orgasnmic
wa@le@enu®se such as prenmature ejacul ati on car dPEDIB2005/001267

dysfunctions such as nyocardi al ischaem a and

manuBELL T cﬁ%;fzé e gk %r@ﬁﬁm@rﬁ o@ﬁs m@atg@ﬁkée@é@&rﬁiﬁ} kétatiods! dCHarticular the
such as 1 nfl

. n di sease, Crohn's disease
diseaggg @negy|cprditigns "ﬁ‘le%%qoéﬂ%a cancer hypot ensi on  pai n and

30 overactive bl adder conditions The conpounds of
As a E&\rsgﬂdlar%e(thé pr@§en( ||'we)1t|dﬂfpr(§vfa@s é ﬁéﬁ'ﬁﬂ&fafl@iﬁte&&t&\gpﬁﬂtﬁod eairesak B ynammal,

lnclucgﬂgl %rf‘bl ﬁalu%e\ﬁnt%aiar} ﬁlecp% amount %J |ae&, ound. of formula, %)_ or (I, or a

responses, allergic rhini t
pharmgceiibally mcwplaws salh mrwp|f@mg?rccqufpwi°ﬂ.tgefeoge'}"%’ﬁ sgiselyrihe preser

mvenﬁcﬁﬁﬁ&mﬁ& arpﬁﬂlcﬂjlatrly Fiterd3fHahetro0 g @et treaimeatd aad3ineadigied diseases and/or

condlgzonsgest Iagr{’rlﬁa $r%lu€tn¢5'hlunlnarf %Jghﬁrpaﬂéﬁgrqhe Qfseésg‘ﬁarﬂfcﬁ%mnons listed
I on a so relates he use of npndof

above @prﬁﬁjpgg eqn)lm:a?nng fo S)BId ma&maﬁq&lﬁeﬁg& mquetéﬁf ? cohs REEY & TLRJ (1 or (
its phaddatasticatlgsccaptabiefsalksrapd/ordeivod{ond- t i ons t her eof , f or the
manuf acture of a drug being a H3 ligand. In

e BRSSP AR R0 B e

presqghiaventiweut i cal | y acceptable salts, derived fornms or
conpositions thereof, for the 25 WD 2005/111036

EXAESE%&%QQI@ 001267 rranuf acture of a drug for the

f H3-nedi ated di seases and/.or .con
M Nigpap PP TR B PR 6 A Feop RERErY PO e ploBiiBy stuctures
Char@lénéte chBical Bilin $B Geedics,in pirs-ppr- widiom townfiglé frpin geframethylsilane using
conveﬁt(a}(ell 9§b$ev tlcp@wr 'dgslrﬂngﬂ‘oln Yot r’rxeﬂér%@ﬁét d9a, Qf&ﬂéﬂ@ddduﬁlet [, @let; @, quartet;

m, ”&‘Wﬁlﬁtn?r ]oadaTI&eorﬁﬁsa &P]%tr%fm # Qe I%Jrracorc%? usm? EIEF@{ecﬁg{pﬁcxgtndn}égtlon (ESI)
or apivapheaC @uwssuca bheynicalc ioeigatierh (APCHalThe fqy@\ynpq/ ékaprqvan?ﬁs ohave been used:
Pda( %ﬂﬂ@%ﬂs{dlb&&yﬁdbwa@éﬁne divBREuRr BIRAB & 3,2-bistuph@rypBenbino)-1,1-binapthyl,

TMI:JTDg\Hlse Qhé\ﬂ?r erg&ncrere ﬂ%@yleﬁ 9 %& ‘RIWqu ll%e{hﬁtzepfyﬁ&tdlh&ga Wﬁ\%ﬁlﬁ* refersfo a

.seases
concepiratidt SolHaD 9fnar1anq?ﬁlrfﬁmater Ipﬂ%FﬁﬂTP nag s%m %th b%l Where thin layer

chropiafobriaihy|(BUC) hinebeeth sedstegiera trilion gedh§|U§In®ﬂb;:algiel5€i0e=ds4 plates Ry is the
dista%?e?t\(aelelleg SR brﬁbo‘ﬂgd @\‘F’(fgdm)ly %Qi\’sta‘ﬂ@e 'IraQelﬁzalei th@BBmaEt frér on a TLC plate.
e

. Ic reator.
Micri\@ave F%ljlp\érreatr e’(%q?fxl%éwgrplfsv%;?g%%er eor Egar Ial%hgg)str)péml(h C é 1
derived fornms. The foll ow ng exanples illustrate the

preparation of the conmpoubdspreft fornula (1) and (1)

IC resonance spectra
were in all cases consistent with the propssed
structures. Characteristic s l\ft (8) are
given in partgpe~m]Lio ownfli el
t et ramet hyl si Nane ;u/g}\n{\o n on abbr evi ati ons
for designatio f maj or peaks e.g. s, singlet; d,
doublet; t, trip é :5 artef. T 4 %J“ to31Rk

i B r € 131Mmmol) were mixed

TheyPrqgu O AFARa 4R & @B%to 3""?151){ e % ng

togattiet ing-butarlob@ink-lomg starked A Glat 12(jwﬁur§ E’gp)temperature was then ncreased to 45°C

and the reaction mixture was stirred for 7 hours, with additional 2- bromopyrimidine (5mg) being added

after 3 hours. The solvent was then evaporated under reduced pressure and the residue was purified by

column chromatography on silica gel, eluting with ethyl acetate:pentane: 0.88 ammonia, 20:80:1 to
60:40:1, followed by dichloromethane:methanol: 0.88 ammonia, 100:0:1 to 90:10:1, to yield a white
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15

20

25

30

20 or atnospheric pressure chem cal ionisation (APCl).
The foll owi ng abbrevi ati ons have been used: Pd2(dba)3

wo soosni®éali benzyl i deneacet2the) di pal | adi um Bl NACI/IBR005/001267

2, 2' -bi s(di phenyl phosphi no)-1, 1' - bi napt hyl, TMEDA is
N, NN N N -tetranet hyl ethyl ene diamne, NW is

solle. metlyythiisatigp\of the kdlid froro neiohéxammatiaidad the tifeesppqupd @s a white solid in 24%

ydiPngsptrated solution of ammmnia in water possessing a
specific gravity of 0.88. Were thin |ayer
chromat ography (TLC) has been used it refers to silic
"HYMR(ONAG, depMitg) &i 1.70cho0gRI 4HB.02- @B PP 2B d7-RFS(MsOH) h%g%wm 2H),
4. {H(B Qe aneh bl 2Ry 680-6.00mmE2H) 7. Ib(i1ERd 30y, 2Hhe

gﬁg@@n‘?eﬁw{)i@el | ed by the solvent front on a TLC

wave equi pnment is Personal Chem stry
Enmrys Liberator, or Personal Chem stry Smth Creator.
Exanple 1 6 Example 2

PVri g i ¥ N :6naPhthyridine
8-tetra , 0- Nap ine N N/VO X/ 3NN N

30 The product of preparation 16 (80rrg . mmol ) and

2- bronopyrim di ne (49ngy, 0.31 m Xed

together in t-kitag 8 dgtirr d 5C for 12
hours. The tenpera m creased to 45C and

the reaction m re was stirred for 7 hours, wth

ad Irfejrognh rgdukc)tr ?fng))r arre{tlgg (lié nb%m(g5gg3mraf g%roﬁﬁgyggm? géztrr%r839mmol

ngrue“s isttPiotlsc (M6, PLTTRll RALPT] SEoBPSEPNAT (g 1amal) were
suspénasmmih agrbafahy (BwL) and the aixyed wasdleatbd atgH 1 9¥Ctiththe trfinygwave for 30 minutes.

Trfec z{cﬁénqiyﬂ@@cfvg@ﬁen &g?sglﬁ%o?ﬁrgﬁtgér@b filed BRd bndeRtratélin 44kud. The residue was
Purbs -CEE HYB B e £5 el S4BT S SODEF TG0 g5 ammarie
1RO th BROD 6 A 2E R t'tlsmmpdundﬂeﬁ%rw almg sati on of the

solid fromcycl ohexane afforded the title corrpound as

»-%)8{2},;9@3 48&\1'%}8 1% ng])ﬁ'g ﬁg%g m 2h‘]\"¥'3(7 3 6H), 2.90-3.00(m, 2H),
( A 8.10(m, 1H)

3.90(a72H), 4739(Pn2Hp BYEO(s 2HY $.58:6 GWH&WS(" "3 4 ié@ I8

Mmé. ARG (+myz 24 mHR. 80(s, 2H), 6.50-6.60(m 2H), 7.38(m

1H), 8.39(d. 2H) MS APCI+ miz 340 [M]' Exanple 2 6

PVridin-2-vl-2-(3-pVrrolidin-1-v|propoxv)-5,6 7
8- tetrahvdro 1 6- naphthvrlm 10 ~ Id\ 10 N A

0.26mmol ), 2- br om)pyrl di ne (62rrg, 0. 39mm:;)¢ SOdI um

tert-butoxide, (30ng, 0.31 mol Pd2( db )/3 4ny,

4pnol ) and Bl NAR~9ny, 14pnol Y7 w nded in
tert-butanol (2plL) Nan was hedt'ed at 110C
in the mcrowava for 30 m flt esy reaction m xture

was then dissolvéd in nethanol, filtered and
concentrated in vacuo. The residue was 15 purified by

Tlﬁe %%P&t %\2@8 tlgrg r1§RE3fngo 3. 3§Hanbl %. &%Lopyr@ﬂlr{ét (3646, vd. §1|Fhmol sodium tert-
butoxide, (36mg, 0. 37mmo| Pd,(dba)s 7mg 8pmo§ anJﬂBﬂ’ ang, 35umol) were suspended in tert-
butanol (2mL) and the mixture was heated at 110°C in the microwave for 3 hours. The mixture was
replenished with further amounts of 2-chloropyrazine (36mg, 0.31mmol), sodium tert-butoxide (36mg,
0.37mmol), Pdy(dba); (7mg, 8umol) and BINAP (22mg, 30umol) at hourly intervals. The reaction mixture
was then azeotroped with methanol and concentrated in vacuo. The residue was purified by column
chromatography on silica gel, eluting with ethyl acetate:methanol: 0.88 ammonia, 100:0:0 to 90:10:1. This
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15

20

100:0: 0 to 80:20:1, to afford the title conpound in
64% vyield, 57my. ' HNMR(&pCl 3, 400MHz) 6: 1.70-1.90(m
wWaAb)o5/111092- 2. 10(m 2H), 2.47-2.72(m 6H), 2. 90rGr/0K2(e5001267
2H), 3.90(m 2H), 4.30(m 2H), 4.60(s, 2H),
was@ ?/% By fzgl(e un%wlmn t@/cglﬁﬁﬁichramd'fagrapﬂy 4ioBidtaged @fino Zilida, gel, eluting with

pent@ep\?ylélﬁqt:ﬁe (g,(l) toQ 18% t%%orrd otl:\ret téle con?po[u{w\é_grs g 65)5(13%0@ 1r1376% yleld 80mg.
6,7, 8-tetrahvdro-1, 6-naphthvridine N N~ N ON N
‘HNI@@(CEB@ ARoAALGE 1961 p6(@PARAL 900,046, PBBIRY7-263(B2 AttpI2)93-3.02(m, 2H),

390%@%&%5%9)!{ %éér@e 1—832%%) o ng)g)azaf;ﬁ)gﬂv@gg{mﬂw) 8a:r(1)£jm 1H),

8.21@1, NAP (22ny, 35pnol ) were suspended in tert- butanol
MS ARIH hv/zaagivHle ni xture was heated at 110C in the
Y6ndl @ BeNOH! Bz 4B (5D 86}; U SHWBS reduedd @) StEad1), H(7.42),

Mlcr% ﬁ{]%%r‘tghe(?)anoug?s of g chl oropyr2a2| ne (36ng, 0.31
N(2GHPp] ), sodium tert-butoxide (36ny, 30 0.37mmol),

Pd2(dba)3 (7nmg, 8pnol) and BI NAP (22ng, 30pnol) at

hourly intervals. The rmaepleomtad2xture was then

azeotroped wi th nethanol and concentrated in vacuo.

The residue was purified by colum chromato
Thegplloiving cgapounds| fejt"?%ge'\ﬁﬁat fer ){arwfimwélc‘@lmc’i’t WS P %)m y“(’)e gﬁ’d”"t o
repﬁfﬁmﬁlm 17108, ; 00, (20 4028 Gnd the TippIoP2R: helgDCRiE BAIte: 1 gEor R'Br. A
metEgI; |I5%9Q§/dg%%?or\é@e§npfe® W2 \WBdedyhefdbytiftasacpnrmiiftire at:é ozated in a

mucr@}'vra/plaﬁg Ovﬁ fPh1r ((3) gg%s? g{H a;? %gi/ % 58 of tﬁe %taagﬁs \9&% HBmt%llelj 'bg@c Qﬁil the reaction
ixtie e (G Wil e 0BRSS okl B Pee P pesovas anc

BlNKﬁ%’rXQu%'r FiervBO U all of HMR(IKEDElSial a0 OddrizpnsBmedl. 70- 1. 90( m
4H), 1.91-2.04(m 2H), 2.47-2.63(m 6H), 2.93-3.02(m
oH) . 5 3.90-3.98(m 2H) 4.28-4.35(m 2H), 4.63(s, 2H),
6.60(d, 1 H), 7.37(d, 1 H, 7.85(m AHa'8 10(m 1

Hy, 8.21(m 1H) + z +NM cro anal ysi s
found (%; C(67. 1)%)), C19H25N50
requires (%; O(

“31), H(7.42), N(20.63) 10 Exanpl es
4 to 32 The follow ng conpounds of the general fornula
shown bel ow were prepared fromthe product—of

No prdfirations 16, 17aklg, 19, 20, 21 and 28 ad§%h

\174

4 ap r@(@-rrdeﬂ\ylﬁ/rlﬂpﬁ-tz@l)-QWWrrmmmlfnajlprd:&xy)-IRB(ZIB -tetrahfRrdst,6- A 15
nmet|h %Hn |ar to that described for exanple 3 was

utl er9 h\/ thp rp:—‘nr‘flnn mvfllro \Ano lr-nn{-ed |n a
m c FHNMBCHCR, [ OV Bir o) 7342561 the
rea i taed, 4Y). 1.P&2.66(0h Eie2P¥aqdt i on

m x

deHé\/l bhsoheslbher eRyTDIgE B020f,
Borp SO S €51y PIE L3 A, RA2(dDT) 3
6.59(d, 1H), 6.85(m, 1H), 7.36(d, 1H),
7.42(m, 1H), 8.19(m, 1H)
MS APCI+ m/z 353 [MH]

het
and

5 6-(6-methylpyridin-3-yl)-2-(3-pyrrolidin-1 -ylpropoxy)-5,6,7 8-tetrahydro-1,6-

naphthyridine




BINAP at regular intervals until all of the starting
materi al had been consuned. N~R~ ID 20 No. R Data
we@bkd11046 28 PCT/IB2005/001267
6- (3-nmet hyl pyridin-2-yl)-2-(3-pyrrolidin-I|-yl propoxy) -
5,6,7, 8- tetrahvdro 1. 6- naphthyridi ne CH3 1HNMR(CDCI 3i

400 BYINVR(@RRr r{00MER), & 9879 [38Fm | 2H),
2. 0 1.6@%br ), 619s-2.05(r0 3288, 02¢4-m N 2H),
g' 3@8 ﬁim?’?rﬁnlzgé"&’%z 55415%0%81150’ .
Hj NS APCl + mz' 3532I-[|)M_ﬁg,__9%35m 4H m659( TH), (m
6- (p- met hyl pyri di ni 30y{l,) 12, 720y ritdl 7.3A(dh-1H),
Z%IOE/rgg%%é g 6, 7, Bgbgil ahydr o- 1, 6- napht hyr|i di ne |\WO
8 PCT / 00 H3C HNVR( CDCI 3,
400MHz) b: 1. 70- sagﬂg%ggg(r% %?Wh 1.98-2.06(m_ 2H),
6 2. 4P2-(3MyligiB (! tylerapoyH-(5- Qlﬂl@@f@m'ﬂﬂé"i’ﬁ'” 25,6738 60( m [2H),
fL'\ZZreéahzcgéimné;kﬂ)nyn&qesg(d 1 H) 7.01(d, 1H), 7.20(m
. SOt Ebos ooz P& Tz AR [M +
2- ( : [ 8PEBoA - 68759 r P @dPonet hyl)) pyr
IH%II\/I - 2Babnrralawj2nas 3.08nahhs.pgmi di ne F F
By, alsod®- 21 1%6ad. (*éfs 4|‘|),
1.8 ’)1ﬁ56 g g}%& ﬁéﬁ gﬂé 3.02(|m
2H) 4§ é‘&fﬁn‘ﬁ #0086, 59( d,
1H,670(d 1H, 8'#13814"61 1 H, 7.63(m 1H
g- frg(s 1H|) ,'\4/5 APCI MsrﬂPZ:|+4rQ/Z467I\(M}1}F 7
- NnVvrrono l LN i-v-iFlnnyn 4+ Iyl
==X O muy.)pyr
7 i di h¥® ’ﬂ)’fr?'d@\ﬂé’l'p?pggyl)g Eat w?}&ﬁne\myapygdl lh% ﬁ;?l i ne
tetrahydro-1,6-naphthyridine
N "THNMR(CDCl;, 400MHz) &  1.70- | 31%
E | 1.90(brm, 4H), 1.98-2.06(m, 2H), 2.50-
N/ u | 2.68(brm, 6H), 2.93-3.02(m, 2H), 3.84-
F E 3.95(m, 2H), 4.28-4.35(m, 2H), 4.65(s,
2H), 6.53(d, 1H), 6.83(m, 2H), 6.95(m,
1H) 7.39(d, 1H), 7.60(m, 1H)
MS APCl+ m/z 407 [MH]"
8 2-(3-pyrrolidin-1-ylpropoxy)-6-[4-(trifluoromethyl)pyridin-2-yl]-5,6,7,8-
tetrahydro-1,6-naphthyridine
F THNMR(CDCl;, 400MHz) &  1.70- | 13%
E F 1.90(brm, 4H), 1.98-2.02(m, 2H), 2.41-
2.61(brm, 6H), 2.96(m, 2H), 3.96(m, 2H),
| N 4.53(m, 2H), 4.62(s, 2H), 6.60(d, 1H),
N/ . 6.80(m, 2H), 7.38(d, 1H), 8.39(d, 1H)
MS APCl+ m/z 407 [MH]*
9 2-(3-pyrrolidin-1-ylpropoxy)-6-[6-(2,2,2-trifluoroethoxy)pyridin-2-yl)-5,6,7,8-
tetrahydro-1,6-naphthyridine




wQ@kos18108- F F 3.95(m

HNVR( CDCl 3, 400MHz) 6: 1.70- 31%

1.98-2.06(m 2H),

2H),

6.53(d, 1H),

F I

2.50 68(brm 6H),

.

6.83(m 2H), 6.95(m

7.39

1.90(brm 4H)
2.93-3.02(m
4.28-4.35(m 2H), pdr/68065/001267

1H

(d, 1

H)
2-
i di

I
pd

k: I\)ECDOJI—\
) S
\-/\JMmrn(n7

(

760 r||

3-pyrrolfd

/R(%ﬁyéjl\% Zt‘oosz

8-2.02(m 2H),
6(m 2H), 4.53
o(m 2H), 7.38(
407 [WMH + 9

3- pyrrolldln 1-

ﬁ-l)ll
M- 1

H(CBC!“ < OWH +%s5-
trifluor

y'8? o ﬁ%ﬂéﬂ%oa 21

)2.88tbrnd, . 674D 2. 983%P(rrF- 2H), B.OAUMY
24t 14.308m, 6:344)%@3; 655#) 435

o
2(m, 2H)

7387
w%mm«omwaﬁww (2,2,2-tr

6

55%
biret hy

D(brm
p(d, 1

fl uor

dine F
m 2H),
'MS APCH

| 2N ENE

) pyr
4H),
) |

+

tBet ho

10

[@XN{e] =9
Q

e BT 78 REF B 00 L 0 E 307 PR

RPYhYefine) 65- 5506 F F 1.82(brm 4H),

1.

Ty
3i

91- 2. 0!

di ne

> TN N

o)

o-

<

O N 2. 67

-fluoropyrlle
, 7, 8-tetrahydrg
N+E) b: 1.85-1.
5-2.70(brm N 6

("BNMR(COEN,, 402MB3-33 166 #p(m2
anf- 99€.8 0s(RH)on), 4 2 4526 A brm2

.PH}LOE%S gt)Z(m '_QH 3. 98§m
42804, ) 2H)- ¢.88(py2H)olBiSBidn “1)"

%m 52% 4H), 1.95-2.06
2.93- 3. 2m 2H), 3.9

o(m 2H), 4.58(

IS g me SEOMIT 1H), 6.7

k0B, MAPhEdYIGEi B, B.obiNV

Hp2%
)
?( m

6.

| prop

1
8(m 2
O(m 1

3260
'ogs

R( CDCl |
m 2H],

m
(m
(d,

H) VB

OXy) -

O

-
—

NpvrOO

nl N O DA TN

@-(6-mdB¢xapyridkp-y1)-8
naphthyridine

-(DRBfrofdin- 11y|drl)po%5,&?®lteltrahjd20 B67

l ~
H.C ~ \

0 N

HNMR(CDCl;, 400MHz) 6: 1.70-1.82(m,
4H), 1.91-2.01(m, 2H), 2.45-2.62(brm,
BH), 2.93-3.00(m, 2H), 3.90(m, 5H),
4.30(m, 2H), 4.59(s, 2H), 6.08(d, 1H),
6.20(d, 1H), 6.58(d, 1H), 7.38-7.42(m, 2H)
MS APCl+ m/z 369 [MH]*

85%

12

2-(3-pyrrolidin-1-ylpropoxy)-6-quinolin-2-yi-5,6,7,8-tetrahydro-1,6-naphthyridine

0
TN

"HNMR(CDCl;,  400MHz) 6. 2.03-
2.20(brm, 4H), 2.30-2.45(m, 2H), 3.00-
3.35(brm, 8H), 4.05(m, 2H), 4.40(m, 2H),
4.82(s, 2H), 6.60(d, 1H), 7.05(d, 1H),
7.30(m, 1H), 7.41(m, 1H), 7.50-7.62(m,
2H) 7.79(m, 1H), 7.95(m, 1H)

MS APCl+ m/z 389 [MH]*

23%

13

naphthyridine

2-[2-(3-pyrrolidin-1-yipropoxy)-7,8-dihydro-1,6-naphthyridin-6(5H)-yl}-1,5-




11
6- ( 6- net hoxypyridin-2-yl)-2-(3-pyrrolidin-1-yl propoxy)

WO 2008/171086 t et r ahydr o- 1, 6- IFapht hyri di ne 1HNVR(EBDIIE005/001267
400MHz) b: 1.70-1.82(m 85% 4H), 1.91-2.01(m 2H),
2.45-2.62(brm H3d ~ 0 NG6H), 2.93-3.00(m 2H)

3.9 nHwCD% 5{0§MHDH) & 6.108([F% 1H),
%2 gl 18@miaH), 72.38 s 2emm 228)| MS APCl +
z
H)
2-(B-p PBHR R0y 85%?“ AT 2% 5,67, 8t
et r phydr o- 1, 6- napht ﬁﬁ??d?"i‘?eaeipﬁ\lm@ﬁ O{OI\/HZ) 6:
2.0B- 23% 2.20(br ny.3gh) 2HR. STHR. %(HWQH)H 3. 00 WN
gggggrm 8H), 4. os;g% Zhl) 4.40(m 2H) 4, 82(s, 2H) ,
. 1 H, 7.05 m 7. 41(m| 1
H),|7.50-7.62(m :M)S“]?C!;)d‘?’ﬁ?goi'agf 7. 95(m 1 H NS
14 APC| &-(4rattey/-B3BDrdpivtd]n2-y1)2-(3-pyrrolidin-1- -ylpropoxy)-5,6,7,8-tetrahydro-
2- %Téaﬁﬂmﬁ?{dmel di n- 1 yI propoxy) 7, 8-di hydro 1, 6- napht h
AVA N W o NI 1 v ]

T1C TC. UJ .LJ. 36
bCT/ | B2 4001269*““&‘?%48%%’ 8 1023W béeb/l 9s-
D 18(b m 4H), '>129320nf0(n‘fH 213)06-22067 Z'N 3. 24(brm
| 235685 (biAHpBLH), 340@068), 328n, | 6. 60(|d,
%}5)38*(32]"‘ 223) 4§8 Qoér@ G%H)n 8.17(d,

[
Bk 7-88(F: By 39552”?3 pyrrol din-1-ylp
rop)xy) 6 7, 8- tet WQAPdlm/ZQBEGMthht hyr| di ne CH3
HNVR A00N

11°]

RN @M“e{??ﬂ ZHk (3 e VDEE?F“V Eﬁfw‘*ﬁu’"’?d’é’o-z 65(br m
gH) | n@hopime 2H), 3.80(m  2H), 4.37(m 2H), 4. 58(k,

iE)CI % b/@?S I[MIE:] JFHNMR(CBBIE, NgoofliHE]) 5: 720968), | 26°%) M5
+ 5 i
6- (4-ethyl pyri di n-2- ]7?198br(ré JJI_erO?Szozm W

I N- I Dr opoxy) -5
.6, 7,8 r ahydro- 1 2613263(brm 2.96(m, 2H Sé/ poxy)

4.00(m, 2H), 4.30(m, 2H), 4.58(s, 2H),

~

NN 6.24-6.40(m, 3H), 7.38(m, 1H), 8.02(m,
1H)
MS APCl+ m/z 367 [MH]"

16 6-(6-ethylpyridin-2-yl)-2-(3-pyrrolidin-1-ylpropoxy)-5,6,7,8-tetrahydro-1,6-
naphthyridine

N "HNMR(CDCl;, 400MHz) 6: 1.22(t, 3H), | 67%
| 1.70-1.82(m, 4H), 1.98-2.03(m, 2H), 2.45-
H,C N© O\ | 2.70(brm, 8H), 2.93-3.02(m, 2H), 3.90-
3.08(m, 2H) 4.28-4.35(m, 2H), 4.61(s,
2H), 6.50-6.60(m, 3H), 7.37-7.42(m, 2H)
MS APCl+ m/z 367 [MH]"

17 6-(4-propoxypyridin-2-yl)-2-(3-pyrrolidin-1 -ylpropoxy)-5,6,7,8-tetrahydro-1,6-
naphthyridine




WQR20034osa3( brm  8H) ,

napht hyri di ne CH3 HNVR(CDCl 3, 400MHz) b: 1.20(t,

26

% 1.70-1.90(br

m 4H)311.98-2.02(m 2H),
2.96(m 2H),

3H),

3. 80- 4. 00( neCZH2005/001267

4. 30(m 2H) 4. 58(s, 2H), N 6.24-6.40(m 3H), 7.38(m
75 Ué\ttH TH HNMR(@‘d@l3+4d$UNK-|z)56f1 Ddvi]3R), 165%
6-|(6-©
ptr e R T S
400 b: 1.22(t}, 2‘§F361 bev%iH)l 2p6(my 3312( ﬁf‘o 4H) ,
1.198-2. 93(m 2H), | Zo0fh, Hacmom/sz a(Hrom), |8H)
i: 21(5 \2(2“:10 2'(;')’5 5’19?50 S 1%‘%%1;12 35(2m 2%,
APCI + Mz 367 [i\/HZF381 800@1“ n2n
6-(4- propoxypyrid MSBPQIHWZQBQQB»WyrroI i di n- 1-yl pr gpoxy)
P T Gl T ST %'sﬂﬁ%%?%a*é” 400MHz)
b: flapb‘bxf'f"”e 3H), 55% 1.70-1.90(brm 6H), 1.98-2 02(m
7 . 41612, 61( bl MNVE¥HDCL2 4omfHz) d:2Hj0-1.8p(18.(-22% 0Q( m
4H), (m 2H), | 44)>8(8,2.03l,, m; 6. @(braH), 6. 30(m
% ’ [ +1T)8, 6'1 386M FyMsrofh, 08 Ma 24 |H) M5 IAPCI +
6- ( 3- chl or opyri di 433§ PHR 445y of P4 ™= lyI pr opoxy) -
5,6,7,8-tetrahydr pedjo: 1H)aph'19wyr1Hﬂi7n®rﬁ:l THINVR( CDdI 3,
302%) 6g(br1 70\% §§§(m 2% 1.95-2.05(m 4H),
6 4.35(m 2H)m 4. :‘2“(3 Cgﬂi’zg%]@%fl)d E'H)m(m A e
19 N, N-dimethyl-6-[2-(3-pyrrolidin- 1 -ylpropoxy)-7,8-dihydro-1,6-naphthyridin-
6(5H)-yllpyridin-2-amine
N THNMR(CDCl,, 400MHz) 5: 1.70-1.84(m, | 82%
| \ 4H), 1.91-2.01(m, 2H), 2.45-2.62(brm,
HOS SN ™\ | 6H), 293-300m, 2H), 3.10(s, 6H),
CI?Ha 3.90(m, 2H), 4.30(m, 2H), 4.59(s, 2H),
5.92(d, 1H), 6.00(d, 1H), 6.58(d, 1H),
7.38-7.42(m, 2H)
MS APCl+ m/z 382 [MH]"
20 N, N-dimethyl-6-[2-(3-pyrrolidin-1-ylpropoxy)-7,8-dihydro-1 ,6-naphthyridin-
6(5H)-ylpyridine-2-sulfonamide
X THNMR(CDCl;, 400MHz) 5: 1.83-2.00(m, | 24%
o, | I 4H), 2.10-222(m, 2H), 2.65-3.01(brm,
H:C\N/S\\ N 14H), 3.98(m, 2H), 4.35(m, 2H), 4.61(s,
Lo © oH), 5.60(d, 1H), 6.81(m, 1H), 7.21(m,
1H), 7.38(d, 1H), 7.63(m, 1H)
MS APCl+ m/z 446 [MH]"
21 6-pyridazin-3-yl-2-(3-pyrrolidin-1 -ylpropoxy)-5,6,7,8-tetrahydro-1,6-
naphthyridine




6.81(m 1H),

7.39(d,

1H), 7.60(m 1H),

MS APCl + mlz 373 [MH + 19

woRdNsdired hyl
ro-1, 6- napht hyri di n-
HNI\/R(CDCIS 400MHz) b: 1.70-1.84(m_82%

6(51-)-yl ] pyridin-2-am ne

AH)

1.91
2. 9]
4.3

20 1
N- di
-1, ¢
HNIVH
2. 1(

7

6. 58( d,N1H)

(m 2H), 2.
00[m 2H), 3
4.59(9,
7. 38-
N,
met hyl - 6-[ 2- ( 3-
5- napht hyri di n-
R( CDC13i 400MHz)

)-2.22(m 2H), 2.

_PHﬁZ 97-8.

"ARMRACBOK, A0PMHZ) 198 2Ry 1 B2(N
440 ( $.08-BbHm, @H§3 aAQ@Q(m)rmZ

?ng Hhim. 0200

435m 2H 6(s, 2H) 660(d 1H)

[Byasmo| iHli mzl,myhrpr apeidy Y H)7
&I -1y)l ] pyr| di ne-2-sul fo

24% 0O~

et
Bt

H)
da
382 [V

7| 8-di h
ham de

i 4H)’
H3C-N. S\ N

14H)

~ﬁ3°/6|-|) ’
1H),

8.20(m 1 H

-6-[2-(3-pyrr&idin-1-yl propoxy) - F¢BIB06S®1267

H +
ydro

PCT/

3.98(m 2H)

i?gzzrl da2| n- 3- yl\' 2-

tetr&hydro-1, 6-

| B200Q5/ 001267

4, 61(s 0 2H),

7.38(d,

22 1304,

2. 97

13- r@g(lfm'ldlgq_b 3.

Ay 12 23@“2’“’&5%"6'%‘ s

o5(m 2H), 4.35(m 2H),

5.60(d, 1
1 H,

-pyrrolidin-1-yl propoxy)-5, 6,
naphthyrldlne WO 2005/111036 32

7.6

H)
4.76

ZH),

1R)

TENRRCTMOL, EhoMHZ) 221 19(d, BHj)

1H),

6. R/0(d, ,
@(m 1H)
N e
\N \

3H), 2.26(m, 2H), 2.42(m, 1H), 2.96(t
2H), 3.05(m, 1H), 3.21(m, 1H), 4.00(,
2H), 4.30(t, 2H), 4.71(s, 2H), 6.64(d, 1H),
7.35(m, 1H), 7.43(m, 1H), 7.55(m, 1H),
8.49(m, 1H)

MS ES+ m/z 354 [MH]"

[alp= -40 (¢=0.185 in MeOH, 95% ee)

62 39(
~|R O X

WSGEQIHT, WB%m,BQTQ), [1%!]2.'b4(m

23
1,6-naphthyridine

2-{3-[(2R)-2-methylpyrrolidin-1-yllpropoxy}-6-pyrazin-2-y}-5,6,7,8-tetrahydro-

(.

THNMR(CD30D, 400MHz) &: 1.12(d, 3H),
1.44(m, 1H), 1.77(m, 2H), 1.93-2.04(m,
3H), 2.22(m, 2H), 2.42(m, 1H), 2.95(t,
2H), 3.08(m, 1H), 3.21(m, 1H), 3.99(t,

2H), 4.30(t, 2H), 4.67(s, 2H), 6.65(d, TH),
7.53(d, 1H), 7.79(m, 1H), 8.12(m, 1H),

8.27(d, 1H)
MS ES+ m/z 354 [MH]"
[a]p= -54 (c=0.140 in MeOH, 95% ee)

63%

24

tetrahydro-1,6-naphthyridine

6-(6-methylpyridin-3-yl)-2-{3-[(2R)-2-methylpyrrolidin-1-ylJoropoxy}-5,6,7,8-




wWm2@s5511056 6, 7, 8-t et r ahydr 0-

22

2-{3-[(2R) - 2- net hyl pyrrogédl n-1-yl ] propoxy}-6-pyri dazi

1, 6- napht hyri di ne PCT/IB2005/001267

HNVR( CD3OD,  400MHz) b 1. 14(d 3H), 62% 1.43(m 1H),

Egg n z 354 [ Melyt  @ki0zHy, Hhalrt =F) 18 39(inn| MeCH,

3-[ (2R) - 2- et hyPhdPEb R af-RE434M B §F8%Y ) - 6- pyr
|-5,6,7,8-tetH ahydw(d. 7B g Yk Tl VR
'5(t' 2H) | 3.m F‘g& % gb%é'%]i m99(t o
30(t, 2H), 4.67 @ o— QéH)c O@OB’W@H iiﬁ&ee .b3(d, 1l

D

o 1 1
o\< N

+ O

H),
5%

TR WE% RS
4.00(t\@, 4, ‘ﬁO(‘?m I'é;) 1@]—1?02 b4(d 1
K/SSS(m Ny~ 436, 2dd)m, %)55@0011 1H), 2418, #O(m 1| H

HZi n-
D3CD,

2H)

[a]D: -4

~NBNONBNON®
W oL

9(m TH), 8. AZ2(m_1IH), B8.27(d, 1 H M5 ESF
—O.Mrﬁ in MeOH, 95%ee) 24

i difin- 3-k1)-2-{3-[(2R) - 2-net hyl pyrrol
78- tetrahydro-1, 6-napht hyri di

33 GPQ 2005/ 111036 PCT/ | B2005/ 001267 H3C HNMR( CD3(
1.11 (d._ 3H) 46% 1 _43(m _1H) 1 78(m

r 354

idin
ne
oD,

25 2H) 2- {i .ZZ"W'@YHOI"N‘ é—gﬁpropgxyt@-()mdam yl- 55, 7£dttm1yd:[cr_|)
2. 41(&napht@Ffline 2. 95(t, 2 3.03 1 3.19 ]
i (@napht@iy ( H) , (m 1H), (m

A émﬁl s Zt"HﬁM#Ccﬁbla‘HﬁﬁMHQ 59~5|(1@d P AT 161 d,
' 867

.b

L H),

: VS |
M—|]+[a]15:45? #TGW 19 d'ér' ag?)/oee)

SN N 2.25(m, 2H 299(m 3H), 321m 1H
3.96(t, 2H), 4.35(t, 2H), 4.77(s, 2H),
6.60(d, 1H), 6.97(d, 1H), 7.22(m, 1H),
7.38(m, 1H), 8.60(m, 1H)

MS APCl+ m/z 354 [MH}"

[alp= +46 (¢=0.115 in MeOH, 90% ee)

mz

ES+

26

2-{3-[(25)-2-methyipyrrolidin-1-yllpropoxy}-6-pyrazin-2-yl-5,6,7 ,8-tetrahydro-
1,6-naphthyridine

"HNMR(CDCl;, 400MHz) &: 1.09(d, 3H), | 64%
[j 1.41(m, 1H), 1.60-1.80(m, 2H), 1.83-

NN 2.30(m, 6H), 2.99(m, 3H) 3.20(m, 1H),
3.96(t, 2H), 4.35(t, 2H), 4.64(s, 2H),
6.61(d, 1H), 7.39(d, 1H), 7.86(m, 1H),
8.10(m, 1H), 8.22(s, 1H)

MS APCl+ m/z 354 [MH]*
[olp= +43 (c=0.105 in MeOH, 90% ee)

27

6-(6-methylpyridin-3-yl)-2-{3-[(2 S)-2-methylpyrrolidin-1 -yl]propoxy}-5,6,7,8-
tetrahydro-1,6-naphthyridine




NR N CH3 25
2-{3-[(2S)-2-net hyl pyrrolidin-1-yl]propoxy}-6-pyridazi

WO 2B5811036 6, 7, 8-t et rahydr 84 1, 6- napht hyri di ne PSI/IB2005/001267
1HNMR(CDCI 3, 400MHz) 6: 1.10(d, 3H), 41% 1.45(m 1H),
1.70(m 3H), 1.95(m_3H), NON 2.25(m 2H), 2.99(m

30| H;c 21 1H), | ‘BNGB(QDCL2FH)OMHg) B51-15(d SH). | 35 77(

2H)|, ‘\20( ) 1|-|),1ﬁs(n97(19) 1’1.1'&1817m22(4m1&s—|), 7.38(m
(cb 125 NENSSH, | By 0 catin orh Blats [ 2] B= 40
2-{B-[(29)-2- rrethy‘}"by%?#(?%ﬂ‘r?”i DB Y - 6- pyr azi n-
2-y]l-5,6,7,8-tetr a.’nm:m(s 1HG 3mapkasivy eil)d# pe

I%DNN?( ggalg’éodfoo'\’"?%a - ard, %95(1(2'1; 1?1)")719@14%-1 . 41(m |l

3. 20(m 1H) | (?95{22(‘“21 521" 8% V4. ei?gm 2;1)H)’
6.60(d, 1H). 7.39 MSA&Wm/Zﬂ%Mﬂh 1 H, s8lio(m 1H,
_8;“2 /(;“ 10r|-‘|%/ NB\ AHGjD_+m 2-032%in[Mddrofeaded= #43 (c=0. 105

C'Z'HG methylpyrl/ n-3-y|) 2-{3-[(2S)-2-met hyl pyrroljidin
-yl ] propoxy}=5, ®; R'et rahydro- 1, 6- napht hyri di|ne
00 N34 PCT/|l B2005/ 001267 H3C HNIVR( CDCl|3,
400MHz) b: 1. 15Yd, , 35% Yl 1.45(m 1 H),
. 78cd, 81(m 2I—I) 1 88 N 2 10(m 3I—I) 2 20 2 38(m

2|—h 2’ 42(s
1H),
28 3 2024B- @@ES@ )-2 i—puﬁe{hglp%r@hdg\ bg]()?gho?)xﬂ:s -(6: nzfﬁ\gflaynd i 33)@ (m 4::3 ’
6. §leq781d+i)ahydrz> ®gahthtielpe 7. 42(m 1 H), 7.53(d, 1 H),
S lwb VB APGIRMAIE BCI53 380NIMTIo- 0oerl BH) H42%( c=0. 145
'n ' | ee) 1.28-1.42(m, 2H), 1.88-2.03(m, 4H), 2.40-
N A\ | 258(m, 4H), 2.80(m, 1H), 2.98-3.10(m,
4H), 3.59(m, 2H), 4.20-4.38(m, 4H),
6.59(d, 1H), 7.02(d, 1H), 7.20(m, 1H),
7.33(d, 1H), 8.22(d, 1H)
MS APCl+ m/z 381 [MH]"
O
29 2-(3-piperidin-1-ylpropoxy)-6-pyridazin-3-yl-5,6,7,8- tetrahydro-1,6-
naphthyridine
N "HNMR(CDCl;, 400MHz) &: 1.20-1.30(m, | 35%

(
| 2H), 1.30-1.70(brm, 4H), 1.90-2.05(m,
NP ™\ oH), 2.30-2.50(brm, 6H), 2.95-3.05(m,
2H), 3.90-4.00(m, 2H), 4.25-4.35(m, 2H),
477(s, 2H), 6.60(d, 1H), 6.98(d, 1H),
7.22(m, 1H), 7.39(d; 1H), 8.60(d, 1H)

MS APCl+ m/z 354 [MH]"




CH3 501- R NON N CH3 28
2-{3-[ (2R, 5R) - 2, 5-di net hg4 pyrrol idin-1-yl]propoxy)-6-(

W@ 2008t iByri di n- 3-yl ) - PCT/IB2005/001267
5,6,7,8-tetrahydro-1, 6-napht hyridi ne H3C 1HNVR(CDC 3r
Z00VHZ) 67 0. 96 6H), LI% 1 1.28-1.42(m ZH),

/21 58(m 4H), 2.80(m 1H),

35(m 2H), 4.20-4.38(m 4H),

( , 7.20(m 1H) 7.33(d, 1|H),

1H) I\/SAPCI+n12381[|\/H] O3NRN 29

3o BLRETh S BRI Be PehdRREdT & Y1 -5, 6,7, 8-t
(itrgd- A ﬁ%xy)ﬁtmn di ne HN)l\G}R(C%]‘ds 400MEz) 6

go tﬁ”}?} 35% | 2H), 1.30-1.70(brm 4H),

ﬁ%(m NONI QWB(CQCBMOQMEO(%r1WP'1@PM» 34%
l .

W
(@]

NPANREPON

3

~—+

> J(ig éHéc Bg 9%5%92{)'\/%5@&?@&525 gE(S(m 1:2t|)|),
S, .~ , . 22(m

9(aN 1 ™. 8. a6ta™ E“'hf o il P "1 35
2805/ 111036 PQTRpER AL/ 631962, €6RANIH) N[ Ng“o

3-azepan- 1-vyl prsmp(dxybi} 62y, akd)z i7r89@; VHY 5, 6, 7, 8{tetr
dro-1, 6- naphtihyh % e HNI\/R(CDCI 3, 400MHz) 6:

(JO\ILO(OI\)“"\
U1 o

j 1
D —~

0-1.80(m 34% (m 2H), 2]50-2.80(m
~ N'N 2.95-3. Cloin 36%f S4.00(m 2H) . 4.2%

O~ LI
R

31 7-pyridin-2-yl-2-(3-pyrrolidin-1-ylpropoxy)-5,6,7,8-tetrahydro-1,7-naphthyridine

"THNMR(CD,0D, 400MHz) &: 1.83(m, 4H), | 77%

| 1.98-2.06(m, 2H), 2.61(m, 4H), 2.68(m,
N 2H), 2.85(m, 2H), 3.86(m, 2H), 4.32(m,

2H), 4.55(s, 2H), 6.60(d, 1H) 6.66(m

1H), 6.88(d, 1H), 7.45(d, 1H), 7.58( ,

1H), 8.10(d, 1H)

MS APCl+ miz 339 [MH]"

32 7-pyridazin-3-yi-2-(3-pyrrolidin-1-ylpropoxy)-5,6,7,8-tetrahydro-1,7-

naphthyridine

oRrON
-

"THNMR(CD50OD, 400MHz) &: 1.83(m, 4H), | 74%

| 2.02(m, 2H), 2.60(m, 4H), 2.66(m, 2H),

N 2.89(m, 2H), 3.97(m, 2H), 4.32(m, 2H),
4.69(s, 2H), 6.61(d, 1H), 7.34(m, 1H),

7.42-7.48(m, 2H), 8.48(d, 1H)

MS APCl+ m/z 340 [MH]"

Example 9: Using the 2-bromo-6-(2,2,2-trifluoroethoxy)pyridine of preparation 29.
Example 13: 1-Bromo-2,6-naphthyridine precursor can be prepared as described in Eur. J. Org. Chem
(24), 4181-4184; 2002.

5 Example 14: Using the 2-chloro-4-ethyl-5-ﬂboropyridine of preparation 31.

Example 16: 2-Chloro-6-ethyl pyridine precursor can be prepared as described in Heterocycles 24 (12)
3337-3340; 1986
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15

4.35(m 2H), 4.77(s, 2H), 6.60(d, 1 H, 6.98(d, 1 H),

7.22(m 1 H), 7.39(d, 1 H, 8.60(d, 1 H M APCl+ nifz
w@s@s[iMoBé CN o XN N' R 31 PCT/IB2005/001267

7-pyridin-2-yl-2-(3-pyrrolidin-1-yl propoxy)-5,6,7,8-te

trahydro-1, 7- napht hyri di ne HNVR(CD30D, 400MHz) 6:
ExAm@S(nrVsinpHg 2-Grdfie-4-brop@yoyridey etprepation 2. 61( m  4H)
Exgm (,86§n6 EM)n?c&'b dn?et ﬁ(nmo B)H):lme gre&ﬁi(cﬂlcanzw preﬁhréijze(smiescrﬁbﬁ in J. Org.
oF %7 60(d, 1H) 6.66(m 1 H), 6.88(d, 1

=R T , 7.58(m 1 H), 8.10(d, 1 H N5 APCI +
_MQSITQM 6 -brgrpo-N, N-dimethylpyridine-2-sulfonamide of preparafion 33.

Exdmipy P1 dazuormp;&rdyimeam(c&snycran ot prdpanedlasydegrigaoaxy. )Mds, Ghem. 86 (2), 239-
gt%g;ahydro , 7- napht hyri di ne HNVR(CD30D, 400MHz) 6:

3(m 4H), 74% 2.02(m 2H), 2.60(m 4H), 2.66(m

2H), N-N 2.89(m 2H), 3.97(m 2H), 4.32(m 2H),

4.69(s, 2H), 6.61(d, 1H), 7.34(m 1H), 7.42-7.48(m

2H), 8.48(d, 1 H M AP@L(d-mi[ésZ;mQ&ﬁh [MH " Exanple 9:

Using the 2-bromp-6-(2,2,2-trifluoroethoxy)pyridine of

preparation 29. Exanple 13 1- Brono- 2, 6- napht h(}/rl di ne
Therfellowing eemroarished thy egiaree Prade gese rhelsE Ve p'EB?'e from tpegyproduct of
prégaRidns 184) 17 4kBthe 4ddBdbriata 0@BrocyolicEbadep RECI AR'BUSA mgthbdgimilar to that

e 4l 0
e T N il
éwﬁpéd as described in Heterocycles 24 (12)
3337-3340; 1986 WO 2005/111036 | B2005/ 001267

Exanple 17: 'Usin - br gno- poxWpyri di ne of
preparation 32. §%§§§|e ) : 2- (Jdi met hyl am no)
pyri di ne precurso an be prepared a5 described in J.
Og. Chem 53 (4), 786-790; 1988. Exanple 20: Using
t he 6-bronmo- NN-di net hyl pyri di ne- 2- sul f onani de of

Nopreparation 33. SLExtarrpI e 21: 3-Chlor opyrl d|a\2¢l<me

33 b1 EvHE i |d f‘{/f 2;?8)”?0%1 Hb\'oﬁb?(y GESI I EtRphrd 16 AaphiMgiitine

Chem .
HNMR(CDCl,,  400MHz) & 1.73- | 6%
N/? 1.90(brm, 4H), 1.98-2.06(m, 2H), 2.48-

NN 2.62(brm, 6H), 2.93-3.02(m, 2H), 3.90-
3.98(m, 2H) 4.28-4.35(m, 2H), 4.61-
4.65(m, 2H), 6.60(m, 2H), 7.39(m, 1H),
8.21(d, 1H), 8.62(s, 1H)
MS APCl+ m/z 340 [MH]"

34 6-(6-methylpyridin-2-yl)-2-(3-pyrrolidin-1-ylpropoxy)-5,6,7 8-tetrahydro-1,6-
naphthyridine

'THNMR(CDCl;, 400MHz) &: 1.70- | 46%
| 1.90(brm, 4H), 1.98-2.06(m, 2H), 2.41(s,

HC N/ ~a | 3H) 2.50-2.68(brm, 6H), 2.93-3.02(m,

2H), 3.90-3.98(m, 2H) 4.28-4.35(m, 2H),

4.63(s, 2H), 6.50-6.60(m, 3H), 7.37-

7.41(m, 2H)

MS APCl+ m/z 353 [MH]*

35 6-(5-methylpyridin-2-yl)-2-(3-pyrrolidin-1-ylpropoxy)-5,6,7,8-tetrahydro-1,6-
naphthyridine




49; 1987 Exanples 33 to 41 10 The foll owm ng conmpounds

of

the general f

WO b@sprosact of

appropriate heterocyclic hallde

faa o} br\rl o

m ! +

ormul a
preparations 16 or
R Cl or

a—+t h

oy
(@8] Y

A

own bel ow were prepared from
17 and t hePCT/IB2005/001267
R Br.

ut My re thapacDe |3on "M Xt ur -
m crowaye af 110c¢H.or98- %%c?%%ﬁ?fs §H) %50 ‘N~ VO DN N
15| No. R.[ . Yi |ed.a(briB36H), 2.93-3.02(m, 2H), 3.80-
6- pyri m din-4-yl a2gsn$ @mr&@!ah@s(m bry! psagoxy) -5, 6, 7, 8-
tetrahydro-1, 6-n Fgg r}e6 EIIQNI;@( "$| 400MHz) 6
1.73- 6% Nl \ 1. b !ﬁ? 17938 2H), 2.48-
2.62(brm 6H), 2| 83-83102( 3. 90- N .98(m 2H)
4.28-4.35(m 2H) ,M‘élAlﬁd-lwrﬂz:ﬁS(MH] 2H) 6. 60(m 2H)
7. B9(m 1H) 8. P21(d 1 NS APCH -3
36 3406 Emthlylpgrﬁhn -2-yl)-2-(3-pyrrolidin- 1 ylpropox?) 5, 6 7, 8‘ te’tréhydro 1,6- i
6- ﬁapn'eyridyé pyr| di n- 2 yI) 2-(3-pyrrolidi n 1-y| pr opoxy} -
56,7, 3Lt—.‘tloulyu D OIARbOMBE 6.0 TreT JoRIGRIGITo
400MHz) “b: 1. 70- 206(m 2Hy ,
2 B\ 3H 2.50! éﬁ %286% 2 2 g%f“% gg(m H3C N
2H| 3.98(m 2@&@9rm4 62'8 293P 21 3844 63(s, 2H),
6.5 <. m  3H) | 3.95(@7 2HY .44B{4r85(n2 HH) J\/BSQ(E’CJ + mz 353
[ MH ' ™85 (5-nme g%l pé/gd(éjl qH)Z %'56680 (,13 Q.yjrrol idin-1
-yl propoxy)-5,6,V tra%(511 thyridi ne 37
Wbl D00BT 111056 LN BIHbEPBoL AT
MS APCIl+ m/z 353 [MH]"
37 6-(5-chloropyridin-2-yl)-2-(3-pyrrolidin-1 -ylpropoxy)-5,6,7,8-tetrahydro-1,6-
naphthyridine
Cl N "HNMR(CDCl;, 400MHz) &: 1.90-2.02(m, | 24%
| 4H), 2.13-2.29(m, 2H), 2.35-3.05(brm,
N/ | 8H), 3.85-3.90(m, 2H), 4.32-4.37(m, 2H),
4.59(s, 2H), 6.57(d, 1H), 6.66(d, 1H),
7.37(d, 1H), 7.45(d, 1H), 8.13(s, 1H)
MS APCl+ m/z 373 [MH]"
38 6-(4-methoxypyridin-2-yl}-2-(3-pyrrolidin-1 -ylpropoxy)-5,8,7,8-tetrahydro-1,6-
naphthyridine
_CH, THNMR(CDCl;, 400MHz) &: 1.70- | 68%
Q 1.90(brm, 4H), 1.98-2.06(m, 2H), 2.50-
AN 2.68(brm, 6H), 2.93-3.02(m, 2H), 3.84-
| 3.95(m, 5H), 4.28-4.35(m, 2H), 4.59(s,
~ \
N 2H), 6.19(m, 1H), 6.22(m, 1H), 6.58(d,
1H), 7.39(d, 1H), 8.01(m, 1H)
MS APCl+ m/z 369 [MH]*
39 6-(3-methoxypyridin-2-yl)-2-(3-pyrrolidin-1 -ylpropoxy)-5,6,7,8-tetrahydro-1,6-

naphthyridine




H3C HNVR(CDCl 3, 400MHz) b: 1.70-1.90(m 66% 1 4H),
1.98-2.06(m 2H), 2.20(s, 3H) 2.50- 2.68(brm 6H),

W@293481082( m 2H), 3.80 N 3B85(m 2H) 4. 28- 4. 3BCTB2BH4401267
4.59(s, 2H), 6.58(d, 1H), 6.70(d, 1H), 7.37(m 2H),
8.01(m 1 H Ms APOI+ nfz 353 [NH+ 36

TENMA(F D@, (480Y5ya) o011 BY1-90(N, | 35%

1¥|IN Iropoxy)O 4807 B )teé@ea@mﬁ,gzﬂa),ﬁzmmnhyri di ne CH3
| ; itative
4H) | [i. 98l 2. 06(m OQ‘I%% ) 3‘2%%5’%%?&2. 68( br m
6H) , ~3.02(m SH) | 438-823(M3_ FB( tf425H) 24, 8- 4. 35(m
2H) , , N 2Hp57@. 48( &,81(n, HH), B0FH- 64)60(m 2H),
g? I1 H) , 8d0>(7§]5]; CI+ m z 353 [ IVH + 37
- oropyridirn rrolldln 1-yl propoxy) -
5, 6,7, 8-tetrahydr oM %’ *rf’é(ﬁ <‘H {dine A n &Nl?/R(?:DCIy%,
40400 ﬂdzé mbBrphalin- %Ip&d[a%(wh.? (2-f9roolidir-)-ylprapok3-63, 729 ¢ trahyd¢) .6-
g.H?E ngphggmm N'8H), 3.85-3.90(m 2H), 4.32-4.37(m
. H) 6 £—37( d;
1 H)|, 7.45(& 4 H), H'@"%Pg's’ ‘?Qj"‘% RPCI”O %73 [ M

' 39 | 1.90(brm, 4H), 198206(m oH), 2.50-

6-(4-r@\m XYRYT Tei| Rs2mi, )GH)?'Z(QS‘S@Y(H oh), diSOIml yl propoxy)
-5, 6,17, 8-t et rahydr| ht CH3
HNI\/R(CDCIJSi 4OOI\/H2%H%3%44%& o ggg b | 4H) |
1.98-2.06(m 2H), 259@ 20), 6B mH>6ﬁo15d21*9>3 3.02(m
2H),| 3.84- 3.95(m| 63k, 1K), 28 286(m 2H), 4|59(s, N
2H),| 6.19(m 1 H), .\ﬁs/?p%ﬁmn/zhm *6. 58(d, H),

1
7.39(d, 1 H) Rn M5 _ARCl+ nd z 369! [ M+ 39
1-

6- ( 3- met hoxypyr ) Vi2- (3-pyrrolidin- yI propoxy)
@wc)ra {?r , napht hyri di ne

41 . 2-(3-piperidin-1-ylpropoxy)-6-pyridin-2-yi-5,6,7,8-tetrahydro-1,6-naphthyridine

N THNMR(CDCl;, 400MHz) ©:1.42-1.50(m, | 36%
| 2H), 1.60-1.68(m, 4H), 1.95-2.05(m, 2H),
N/ N 2.45-2.55(m, 6H), 2.90-2.95(m, 2H),

3.93(t, 2H), 4.28(t, 2H), 4.59(s, 2H), 6.61-
6.68(m, 2H), 6.91(m, 1H), 7.51(m, 1H),
7.60(m, 1H), 8.11(m, 1H)
MS APCl+ m/z 353 [MH]"

Example 33: 4-Chloropyrimidine precursor can be prepared as described in Bioorg. Chem.: 30(3), 188-
198; 2002.

Example 39: 2-Chloro-3-methoxypyridine precursor can be prepared as described in J. Med. Chem.
31(3), 618-624; 1988.

Example 40: 2-Bromo-5-morpholinopyridine precursor can be prepared as described in Tet. Lett. 43 (44),
7967-7969; 2002.

Example 42
6-[2-(3-Pyrrolidin-1-ylpropoxy)-7,8-dihydro-1 ,6-naphthyridin-6(5H)-ylInicotinonitrile




10

15

20

WD 2005/ 111036 38 PCT/ | B2005/ 001267 H3 HNMR( CDCl 3,
400MHz) 6: 1.80-1.90(m 35% 4H), 2.06-2.20(m 2H),
W@2005420090( brm  6H), 3.00(m 2H), 3.70(m 2HPCBIRA301267
3H), 4.28-4.35(m 2H), 4.42(s, 2H), N 6.57(d, 1 H),
6.81(m 1 H, 7.03(m 1 H, 7.36(d, 1L H, 7.9(m 1

H M APCl+ miz 369 [ M+ 40 =
6- ( 6- nor phghi n-4-yl pyri di - (8 rolidin-1-ylp
ropoxy) - 56, 7n8-betrahydr ht di ne

HNIVR( CDCl 00MHz) 6:0 1.90(brm 4H),
1.98-2.06(m 2H), 2.50 N '~ N 2~68(brm 6H).
2.93-3.02(m 2H), 3.50(m O] 4H), 3.84-4.00(m 6H)

Pota% |2n§ cgrgg’ré%ng bzr'rig ! 19%9\%@8@ 2 %églgt(oq’of lr@proo@ctlé(d;eparatlon 16

(50mg, ORpml\noIUinmdf c)plfrobenzonltnle mmol) in chlorobenzene 2mL M_tq\e mixture
wasedtSt Ppidgestindions Houysl Preogoion)miBurpyas todnpadtioned Bet@eel eByltaggtate and
watéraﬂbéqréqgnlélla)@r WQ&@%E&ME& qhé@%verlﬂ%@@ﬂa@ anGQ&%ﬂr)ated in vacuo to give

an Qrapge gl J flﬂl Vfﬁ)pun?leéi E%CQU%% %omg?_%(ry\w& OQOSIIEa 9q§k elutlggh)wnh ethyl
ace@:nBH@6(:0.88 2hfponiaj 10BYQ to 89HP:1, 1@ aKg( &e tlgq_B‘ompeur@las an orarige solid in
sso/ﬁy.&%mg 2H), 6.91(m 1H), 7.51(m 1H), 7.60(m 1 H),

11(m 1 H M APCl+ niz 353[M—|]+ Exanpl e 33:
‘ 4 Chl oropyri m di ne grecursor can ared as
HNYIRECGR Gl £PMHRB) %ﬂa@ﬂ@ (r@ﬁ@hﬂ 90@@? gv) 2H 1%%5 1%Igm 5@05 .93-3.02(m, 2H),
3.980% P 480@H 2H)24.€hd, @K 6.39(EHN 6X9(YIH), di3aE, 11hecidtrs dH) B4aim, 1H)

vMsRechepa, aglyas described in J. Med. Chem 5 31(3),
%18- 624, ?\g-g& Exanpl e 40: (3)

2- Br ono- 5- nor phol i nopyri di ne precursor can be prepared
as described in Tet. L mplgs4

The following compounds of the general formula shown below were prepared from the ‘product of
preparations 16, 17 and 20 and the appropriate heterocyclic halide, R'C! or R'Br, using a method similar
to that described for example 42. The progress of the reactions was monitored by tic and the reaction
mixture was heated under reflux for 18-48 hours until all of the starting material was consumed.

No. R ] Data ‘ Yield

43 B6-[2-(3-pyrrolidin-1-ylpropoxy)-7,8-dihydro-1 ,6-naphthyridin-6(5H)-ylinicotinamide

0 THNMR(CDCls,  400MHz)  ©6:1.70- | 41%

1.90(brm, 4H), 1.95-2.01(m, 2H), 2.42-

2 | 2.61(brm, 6H), 2.95-3.01(m, 2H), 3.93(m,
N N | 2H), 4.30(m, 2H), 4.65(s, 2H), 5.60-

5.90(brs, 2H), 6.59(d, 1H), 6.70(d, 1H),

7.39(d, 1H), 7.99(m, 1H) 8.62(m, 1H)

MS APCl+ m/z 382[MH]
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796
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200
Pot

7-7969; 2002. Exanple 42 10
2-(3-Pvrrolidin-1-yl pr‘g(goxy)-? 8-di hydro-1

5/ 111036 PCT/1B2005/ 001267 GN~0 \ | N N N
assium carbonate (26.5nmg, 0.19moml) was added to a

44 sol itN-oethbf-2 (Rreyrstidintirgeroesky)Trtedizerat i Conphtigridit- 8 Hg,

0.1

nnnnnnnnnnnn

‘)mmbt}\a,a.ed 4- chI or obenzom trile (53rrg, 0. 38mm|) in

o1 \FUUCIC)LCIIC \2“ )

lux f r 5 hour $ H[\%}gwma tron mxture wals then
par{itrgn t weg ﬁ“et%@ﬂlz%&’%t 3t 2PREOWEPEr . The
or gani c Ia ~as | siepaz.et-Bas(mdrsHad 3eer  2Rgnesi um
sul fate and '%once & BeegHy, qeg@chg £Q5Hk V), @n orange

r ef

oi |
si |

ammoni a, 100:0:0 EfS%GbE@BEBHNJH)afford the title
cony ound as an or W@pr@ﬂ]rh/gisga’[MHﬁ5% y| eI d, 8rrg 10

" HN

40br0|Hij 81 75 18 Rm ek ed unde

Lo gel el ot b4 b i e O ey

452H) Gy |g1e yl_P i I¥{rh8H)1 ypéopgx\,)y % |¥ro1 6 ph yrl 3k -
2H) , Y‘h‘.'csm‘@deZFD 4.62(s, 2H), 6.59(d, 1 H), 6 70(d, 1
H), 7. 39(d, 1 H), THW(UDCI; pmBz) 48 B8-1.20(H) | 3% APCI +
m 7| 364 15" ExaD| 85 i 04113, Ihedgh b ng
Conpounds 0] e ow wer e

pr epar e@Hf r \h@ ﬁﬁb&@élsoéﬁm ZH}"é’pPe?raaHSfSoﬁ'é 16, 17 and
20 and the appropnic&0d.0ket ot BEmiel)idd; | R Cl or
R Brif, using a nethadog] mqj agssgo‘u)h@ts-/ gie$;¢)r bed for

exanpl e 42. The prggl}(t f telzg_;oéaa g was

nonijftored by tlc an
heatied under refl u%3\3(6“r“18 48 hours unt|I all of the
starting material wasArcpnsaedMHNR 1\ - 3] OX N No.

eactlon ure was

46"

Agf%:%ugthygl“f%’glpﬁrrofdm |1 r3/Ipr080xyy3 g};h)@iro 1, e‘i']naghth)!n:cli_mg(srl;l) L pht 1

2
div

g R-yuifonamidRi cot i nami de 0 HNI\/R(CDCI 3, 400NHz)

[
i

1.
47

R
6-
yr
6:
2.
2H)
6.
8.

5
62(m 1 H™n \ 2H), 4.70(s, 2H), 6.60(d, 1H), 6.70(d, 1H),

70- CA1% H zN 1. 80(RICOC) APWHA . DB 7818w 424 ,
- 2,81 (brm an 29&§o§¢m0%m 236 75@m9B(M N

e oS gty 5 R 2

7.40(d, 1H), 7.80(m, 1H), 8.60(m, 1H)
MS APCl+ m/z 446 [MH]*

— 1
N
N/\/\ m
| 07 “n
"CH,

47

6-[2-{3-[(2R)-2-methylpyrrolidin-1-yi]propoxy}-7,8-dihydro-1,6-naphthyridin-6(5H)-
ylnicotinamide

0 THNMR(CDCl,, 400MHz) &: 1.11(d, 3H), | 40%
1.43(m, 1H), 1.78(m, 2H), 1.91-2, 03( ,
: | 3H), 2.16-2.24(m, 2H), 2.38(m, 1H)
~ \
N 2.93(m, 2H), 3.03(m, 1H), 319(m 1H),
4.01(m, 2H), 4.29(m, 2H), 4.69(s, 2H),
6.63(d, 1H), 6.89(d, 1H), 7.51(d, 1H),

tinonitrile 39 WPCT/IB2005/001267



M5 APCI + mlz 382[ VH + WD 2005/ 111036 40
PCT/ 1 B2005/ 001267 44 44
WORevst Be 6- [ 2- ( 3- pyrrolidin-1-yl propoxy) - 7, 8- hygoas/ 1267
, 6-napht hyri d| n 6(5" yI ) ni coti nam de o 1HNVR( CDCI 3,

Anf?MHZ) —6+-4-—F+5~1- 78.62 H,)\.,B/ B 2 e 4H) 2L 0%= ZL.TGI'Z_)(_'I'I]
2H), 2.42-2.61(b w}\l L6)—‘24A7,+2.95-3.03(m 5H),
3.93(m 2H), 4. w@rﬁpcmfzs% s, 2H), 5.95(brs, 1
6. 70 7.39(d, 1 H),
I\/S APCI+ mz 396 [ VH1+ 45
N, Nd (3- yrrolldlnlylpropoxy) 7, 8-di hyd
1, 6- napht hyr (51-Q yl]nicotinamde O
HNMR( CDOl 3i 400MHz) 6:1.58-1.90(m 39% H3C ~ N 4H),
48 1. 95-2(3dmerdin-RHhropoRy) 7 B-dhyés (! §rmaphthyrpieh{S @rfjnicotinamide
279533 ZH) [ TRNWERCBed, O $00VBID) ; o: 3.1980- Bs0( M ZH)

. »%?a@ma 0. /D6R2 0gk) 2B 18D
\BEPm, n?"ﬁ £P53[0R) +2"§1’6 3.95-

H, 6. W(WI
97(m 1 H)

Z W O D) WD O

) 4(0BimpYaHY, 04 .24 B0(rh- RHpPraoReXY) - 7, 8- di hyld

¥
1, 6- napht hyrl li r 3t sul f onam de
5 e ey qzﬂf @%ﬁd M 66%?]“% #ﬁgcﬂﬂq, s ronam ¢

, 1.99-2.08(m|’ Pl)”of‘ h@ %G‘f%éﬁlrm H3C D S 12H),
qO(m 2H), 4.00MBAFBH)mz29EBKN N 2H), #.70(s, 2H),
680t H 6. 70(T; T |—|), 7 40(d, 1T H, 7.80(m 1

Exanl] *e§§%'§9%%m §28 é'vr{saﬁv/_}ro s of I\quf-z\ﬁer Iicl md to aﬂsolgj\gllycge d|4;
Examiple-4%: ping a"gﬁtt}fﬁmq Qeﬂf\lﬁm@ glfrvc_otmamlde of prepara’non 36 y
Example 46; 2-Chioro-5-N,N-dimethylsulfonamidopyridine precursor can be prepared as described in

Helv. Chim. Acta. 22, 912-920, 1939
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Example 49
6-(1,3-Benzoxazo|-2-yl)-2-(3-pyrrolidin-1-ylpropoxy)-5.6.7,8-tetrahydro-1,6-naphthyridine

@w/\/\o m,\,loﬁ

The product of preparation 16 (50mg, 0.19mmol), 2-chlorobenzoxazole (29mg, 0.19mmol), sodium fert-
butoxide, (20mg, 0.21mmol), palladium trifluoroacetate (cat.) and tri-'butylphosphine (cat) were added to
toluene (1mL) and the mixture was heated at 80°C for 16 hours in a sealed Reactivial® tube. The reaction

mixture was then dissolved in ethyl acetate and was purified by column chromatography on silica gel,
eluting with ethyl acetate:methanol:0.88 ammonia, 90:10:1, to afford the title compound as a yellow solid
in 55% yield, 40mg.

THNMR(CDCl;, 400MHz) & 1.59-1.90(brm, 4H), 1.99-2.05(m, 2H), 2.45-2.65(brm, 6H), 3.02(m, 2H),
4.00(m, 2H), 4.30(m, 2H), 4.75(s, 2H), 6.60(d, 1H), 7.01(m, 1H), 7.19(m, 1H), 7.30(d, 1H), 7.35-7.42(m,
2H)

MS APCl+ m/z 379 [MH]*



yl ] ni coti nam de 0 HNVR(CDCI 3, 400MHz) b: 1.11(d, 3H),

40% H 2N 1.43(m 1 H), 1.78(m 2H), 1.91-2.03(m 3H),
wQ@208A2102¢1(m 2H), 2.38(m42lL H), N 2.93(m 2HPCT/IB2005/001267

3.03(m 1 H, 3.19(m 1 H, 4.01(m 2H), 4.29(m 2H),

4.69(s, 2H), 6.63(d, 1 H, 6.89(d, 1 H, 7.51(d, 1
H, 41 WO 2005/111036 PCExamBa€5b/ 001267 8.02(m 1 H),

- U-l-u?bmmmoﬂ? - ro48-naphthyridine
y propoxy) - 7, ydro- 1, 6- napht hy
ridin-6(5/ -y)Jnicotinanmide O HNI\/R(CDCI 30I\/Hz) 6:

1.30- 58% HZN 1.80(brm 6H), 1.91-2.03(m 2. 30-

2.50(m 6H), 2~95-3.05(m - A4 0 2H) ,

4.27-4.33(m \2H) N4, . 61(d, NH, 6.67(d 1

H, 7.39(d, 1 " 7.90- 8 20 , 8ca;(d 1 H M

APCI+ mz 396 TIVHI; Exanples 44, 45 and 47 and 48: A
ThfaeWodircosz mépaldbh wer eoab,s0.1adda)] 2-chicd-tmsibyiu bibenzinydazole [(32mg,

'5* kﬂé@mc}fﬁ:& r@veﬁnh§4 17811788, 1997) potassium phosphate, (45mg, 0.21mmol),

pa@gélfpdpf@or&%cetaf @H 8 dotn @UNP'N.SQ] tfaﬁ eéelﬂ% %cﬁtgﬁqﬁlggg?g and the mixture
wqgmg@wgogo"@gm Seurp inepeeaied Rgﬁgtl\@m}stgtrq Bedifionah tri- gjtyp.q@p%phme (1. 8mg) was
adGdY 4Rd tK%CM@turez\zas Hadidd Q)ZQ,furﬁ:&?ﬂ% Ho¥r@MHeQeadfbon mixture was then dissolved in

nzoxaz I di op
ega%g'l a{u r%dl%é nH\ (cﬁrof%éto{;]%hy o€ ;\Ilcg ﬁl& '\f?-‘?{%g \gth ethyl
acqtplg: rqsme@m%@f* wmm'wa? & 1A 208 {hsoile PRI e pyrified further by column
chdnahbapghe momga” arhiso 29 0@, elbnglGtmehtine etrgclicetate 116¢:¢ to 0:100, to afford
tthIEQ&hﬁ%Gnd e(s%QHBurler %muld 7Rgl I adiumtrifluoroacetate
tri--'"butyl phosphi ne (cat) were added to
toI uene (1 nm.) and the m xture was heated at 80C for
HNBIRHR:s 49aMHz) Sedl7eéd - IRemdit. vi- 3 5mit Abe 2. 5FRE5(pram ). oh!0(m, 2H),
3.60(n%, {2, @ eu@ SaHh, iedn el izais @ Lia(e dHj, B.66t Ny, 7ao@d, ate7.8816l 1WRS.60(m, 1H)
Mgﬂﬁéliim?zdsgwwﬁm um chr omat ogr aphy on silica gel,

2

Example 51
6-(1,3-Oxazol-2-yl)-2-(3-pyrrolidin-1-ylpropoxy)-5,6.7,8-tetrahydro-1.6-naphthyridine

- M
Sant o ay

The title compound was prepared from the product of preparation 16 and 2-bromoxazole (Chem. Mater. 6
(7), 1023-1032; 1994), using a method similar to example 50, in 2% yield.

"HNMR(CDCls, 400MHz) &: 1.25(m, 4H), 1.60(m, 2H), 1.85(m, 4H), 2.10(m, 2H), 2.90(m, 2H), 3.85(t, 2H),
4.32(t, 2H), 4.59(s, 2H), 6.59(d, 1H), 6.85(s, 1H), 7.23(s, 1H), 7.30(d, 1H)
MS APCl+ m/z 329 [MH]*

Example 52
6-[5-(4-Methoxyphenyl)pyrimidin-2-yl}-2-(3-pyrrolidin-1-ylpropoxy)-5,6.7,8-tetrahydro-1,6-

naphthyridine




10

15

15 eluting with ethyl acetate: nethanol:0.88 amoni a,

90:10:1, to afford the ti4le conpound as a yellow
weodosd110861 55% yi el d, 40nmg. 1HNMR(CDCI 3, 400MHQT/882005/001267

1.59-1.90(brm 4H), 1.99-2.05(m 2H), 2.45-2.65(brm

6H), 3.02(m 2H), 4.00(m 2H) 4.30(m_2H) . 4.75(s,
2H), 6.60(d, 1 H, 7.01(m 1 H), 7.19( w 7. 30(d,
1 H), 7.35-7.42(m 202H)I\/ISA . 9 [MHJ WO

2005/ 111036_42 PCT/ I B
6- (1- Met hy -1N/\/\
H-ben2|md -2-yi)- 2 oI|d|n 1-yl propoxy) -5, 6,
7,8-tetrahvdro-1, 6-na hthyrldl ne N N CH3 The product
Theofrogucieq) repraimn 1§68r(150ﬁgmolxg tr@gwlqung (4.5uL, 34umol), caesium fluoride (9mg,

0.02mdeddl) QR dP2-dhiohdRs- @)hketﬂoﬂpb@@l?dymﬂ&ad[@ @nd, §1320W) ,Biooky. and Med. Chem. Lett.
13 %9&31%5 %)O%were mlxe %&Mlsﬁlf u%%%?)\ealﬁ%%?‘?é’gé %’r 24 hours. The

rea‘iﬁ'&l‘ mywsttnsqnflé;anggegthaq @r F(':Lgtusy'ug grf’aenomenex "Luna C18 system, eluting
with 0%:5 10 Bioy | phrasipli Neatdreconitrigananailice deetate 1055 @19ES) (1o rdffprd the title
fhe mxture was heated at 120C for 3 hours in a
al'ed Reactivial(r) tube. Additional
MStEtSP‘m/”o‘ﬁ?W*Bhosphl ne (1.8ny) was added and the nixture

was heated for a further 18 hours. The reaction

m xture was then di ssolgs@mlplefssweshanol and was

purified by colum chromatography on silica gel,

eluting with eth é{\ 10 acet at e: net hanol : 0. 88 anmon
The] ftiovinageormpoags ihe gengrl Trmia SO BRI R P hater ff’°l%‘o|the product of
prepatitioh @b aby the GlpprapriateCietepnrpdicouiced IClom FBB Lisipea angthnd similar to that
des%htleh%@eﬂ%b(eSfl uting with pentane:ethyl acetate 100:0

to afford the title conmpound as a

coI ourI ess oil in9%vyield, 7nmgF THNMR(CREI 3i 400MHz)

b: 1.79-1.90(m 4 /1\9/9»2\05 H),N2.50-2.65(brm

6H), 3.10(m 2H) 5 3.60(® , .B4(s, 3H),

4.30(m 2H), 4.48¢S, 2H), 6.60(d, 1 H), 7.19(m 3H),

7.38(d, 1 H, 7.60(m 1 H M APCl+ mz 392 [ MH +

Exanple 51 6-(1

anpl e 50

cO

No.3_ Qdazol - 2-yl ) - 2- (3- pvr i &R AYA - v propoxy} -5, 6, 7, 8-t e

53 t r alrevieN(©omédhdaypherpll)byyimidatoad-2-(Bipyrididin-N~/\C O X N 20
Thel idrdobs§)- 59%%@%@% r&bﬁl%&ﬁ&i fromthe product of

JI-]—.Lpnnrntl nn == nr‘nya'l A>3 \Wllbll'l !\vu. er. 6 (7) 3y
1023C'13032 1994), using 4‘(;ér\g'{m.od simlar tp exanple

50, yield. 1HNVR(QDCI 3, 400MHz) O 1[/25(m 4H),
1.6 , 1.85(m 4H), 2.10(m 2H), 2.90(m 2H)),

3.85(t 4.32(t,| 2H), 4.59(s, 2H), |6.59(d, 1
H),| 6.85(s, \[Zi 7. 23(s, 1 H, 7.30(d, 1 H

54 6-(6-methoxypyrimidin-4-y1)-2-(3-pyrrolidin-1-ylpropoxy)-5,6,7,8-
tetrahydro-1,8-naphthyridine




M5 APCl+ mz 329 [MH' Exanple 52

6-[ 5- (4- Met hoxyphenyl ) pyri m di n-2-vl | -2-(3-pvrrolidin-
wd.205priopoxy) - 5, 6, 7, 8-t et r¥hvdr o- 1, 6- 30 naphtyr/iBDes®01267

43 WD 2005/111036 PCT/|B2005/ 001267 O, CH3 N~ \

NN~ OX~Z N N _ The product of preparation 16 (8ng,

31 pnol ) CH,ri et hyl ami ne (&0l 34pnol ), caesium
flupri (9ng, 0.059mmo|) and
2-chlo -5 (4- met hoxyphepyl ) pyri m dine [(6./8ng, 31

pmol N~ Bhoorg. and Med. Chem Lett. 13(4),| 761- 765;
2004 i?fvve)e m xed i n di methyl sul foxi de (300 |pL) and

heat MOC for 24 holirs. The 5 reaction m xture
was |t hen cool ed and purified by HPLC using |a
Phenhonenex Luna C18 system eluting wth 95:5 to 5:95

55 ac el 64H-dthyl-9répurim@tyB-L/(Brperolein: 1 yinrorekyam8d 8t um dcet at e
(95 @t,n_"yg}gfy)s rhshtdfidiey d the title corrpound M5 ES+ m z

446 10-Exanples—53 T =Q+T..b f-eH-ewi+Hg conpounds
of 1he gene,(,%‘\f,\pr mul a sh %]el ow were prgpared from

t he | product | of |preparat on 16 and the apprijopriate
het er ogyci og, R2C |or R2Br, using a method
simlar w%t described for exanple 52. |R2 --R
N~/YO 1 N N5 No. R MS|ES+ mz 53

6- [ 5- (4- net hoxyphenoxy) pyrimdi n-2-yl | -2-(3-pyrrolidin
-1- |yl propoxy)-5,6,7, 8-tetrahydro-1, 6- naphtlhyri di ne

56 CH3 gf-gazpy[rq\w:i"m -yigropgpy)-6-(7 H-pyrrolo[2, B-djpyrimidin-4-yl)-
6-((;53&Bh@xww1 Med)hthynﬂimyl ) - 2- (3 pyrrolidin-1-yl propox

Y)r=56;"7+8—tetrahydro-t LllyIIUIlle W)
2005/ 1146384 PCT/ | B200% %d .CH3 370 [MH] +

NS
o

57 6-(9-methyl-9H-purin-6-yl)-2-(3-pyrrolidin-1-ylpropoxy)-5,6,7,8-
tetrahydro-1,6-naphthyridine
394 [MH}
NAIN
NS
H,C—N ~
——N
58 6-(9H-purin-6-yl)-2-(3-pyrrolidin-1-ylpropoxy)-5,6,7,8-tetrahydro-
1,6-naphthyridine
380 [MH]*
NAIN
NS
HN ™~
\::;N

Example 54: 4-Chloro-6-methoxypyrimidineprecursor can be prepared as described in Helv. Chim. Acta.
42, 1317-1321; 1959



N N 55
6- (9-et hyl - 9H puri n-6-yl-2- (3-pyrrolidin-1-yl propoxy)

WO 2006/17108¢ t et r ahydro- 1, 6-napht hyri di ne N 408 P&#iB2005/001267
~~N H3 NIy ~-N 56

r ol
Exciple 35 %yéql . gg%wgyg{g{uggﬁa%% &i;(awatnag)gﬁcﬁéyerelml :nagga pYérh.Boc. 79,

523@@23?~1R|57379 [MH + HN 57
6- (9-net hyl - 9H purin-6-yl)-2-(3-pyrrolidin-1-yl propoxy
)-5,6,7, 8- tetrahydrol&wmdﬁyrldlne 394 [MH!

5 IG\IT (SI |:B'C_r' i etrah dro-1,6-naphthyridine

-tetrahydro- 1,6-naphthyridi ne N :~'"~N [MH] "HN
N Exanpl e 54: 4Ch|oro6rre ri mjdi ngprecursor

can be prepar scrl be ' Acta. 42,
1317-1321; 19569 4 ﬁ 6 BCT/1B2005/ 001267
Exanpl e 55: 6° ro-7- ethylp rineg precursor can be
prepared as described in J. Aner. Chem Sog. ZQ . .
The5itig ompoynd wq_sggrgpaggaffﬁm te @g}dgct of preparatton 17 and 2-chlofopyrazine, using a
simitar hath&d tp exaim@ie 13: it 89% pigldpoxy) - 6- pyrazi n-2-VI-5 6 7
8-tetrahvdro-1, 6-naphthyridine N 3 X N~/\O
10 'HNMR(CDCls, 400MHZ) 5: 1.40-1.50(m, 2H), 1.50-1.70(brm, 4H), 1.90-2.00(m, 2H), 2.30-2.50(brm, 6H),
1.00-2.10(m, 2H), 3.90-4.00(m, 2H), 4.25-4.40(m, 2H), 4.60-4.65(s, 2H), 6.55-6.60(d, 1H), 7.30-7.40(d,
1H), 7.86(m, 1H) 8.05-8.15(m, 1H), 8.20-8.25(m, 1H)
MS APCl+ m/z 354 [MH]*

15 Example 60
2-{3-[(2R,5 R)-2,5-Dimethylipyrrolidin-1 -yllpropoxy}-6-pyridazin-3-yi-5.6,7,8-tetrahydro-1.6-

naphthyridine

CHa n
= NN, N
0™ N
“CH,

The title compound was prepared from the product of preparation 19 and 2-chloropyridazine, using a

20 similar method to example 3, in 23% yield.

THNMR(CDCls, 400MHz) &: 1.08(d, 6H), 1.40(t, 2H), 1.90-2.10(m, 4H), 2.40-2.55(m, 1H), 2.70-2.82(m,
1H), 3.00-3.20(m, 4H), 3.90-4.00(m, 2H), 4.20-4.40(m, 2H), 4.75(d, 2H), 6.59(d, 1H), 6.97(m, 1H),
7.27(m, 1H), 7.37(m, 1H), 8.61 (m, 1H)

25 MS APCl+ m/z 368 [MH]"

Example 61
5-[2-{3-[(2R)-Z-Methvlpvrrolidin-1 -yllpropoxy}-7,8-dihydro-1,6-naphthyridin-6(5 H)-yllpyridine-2-

carboxylic acid
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NN NX The title conpound was prepared fromthe

product of preparation 17 and 2-chl oropyrazi ne, using
wa2oositniosar net hod to exaf® e 3, in 39% vyi el d.PADIB2005/001267

"HNVR(CDCI 3, 400MHz) 6: 1.40-1.50(m 2H),

1.50-1. 70(brm 4H), 1.90-2.00(m 2H), 2.30- 2 50(brm

6H), 1.90-2.10(m 2H), 3.90-4.00(m 2H), 4325-4.40(m

2H), 4.60-4. 65(s 2H), 6.55-6.60(d, N L-R0- 7.40(d,

1 H, 7.86(m 1 8 05- 8. H),/ 8.20-8.@&(m 1

H M5 APCl + + [15 anpn 2f3-[(2 RS

Di net hyl pyrr i n-1-yll prob\'ox ~6-pvridazin-3-VI-5 6

7 8 tetrahydro 1,084 naphthyr|d| ne CH3 N~/\O N NON N

Thsf)roﬂ!fcés oéprgf)?r%tﬁn ?@8 (9) a%Q% ?%atﬁoﬁ %m%aﬁ? BGQHM& 6od|um tert-

butoiifig, | @Fmare® B0 Péa(‘émbl @8@9 b b 9'|‘de|BH“AP (#00008inon vere
susgahNMR(HEBEb Banod@RHRY the :midur®BécheaBitt 110°CAD(he mickivaye for 3 hours. The

mléurggwag %;:8 mwedﬂ' @h’ fuaheg(?im%ur#s"3 gmodr‘bm) bert-gutg@'ez(sﬁ%( @ngﬂab@ 1Pd,(dba);
(1Q[ngyg(oammg)_|5ind %INQB((ﬁ)mglpysm%ol)gaft(wknyllpbervas E_f?a(cmn muE@ re was then

disgol @A (immethartd) (10@nLH and gigcial adefic & ( )/.qnq;pqncmtrgtegg:glow Ngfjme in vacuo.
Thg&@{mleewa@]-puﬁﬁ&dzby( §Iut()2®rom?gh a SCX-2 ion exchange cartridge, with methanol: 2M

arrénngylplcﬁ)oﬁ/[ooéPzg g qsﬁ}gv;t{i) rfrgglpT%}verZ gnc%htmeb iR cuo and théa residue was

tritpeRs MM AOBGtAG tmwﬂ rtrsz'@@@mm 8Y2 PEe eppae RP'NM\% V'e'dr QBRP"Q
N CH3 The products of preparation 20 (200rTg,

A ) 4030e) (da'éshoq 6%1 (11488 BRm M (m, SIPEl LB m, 4H),
el R T AR

1H)
MS APCl+ m/z 397 [MH]*

Example 62
5-[2-(3-Pyrrolidin-1-ylpropoxy)-7,8-dihydro-1,6-naphthyridin-6(5 H)-yl]pyridine-2-carboxylic acid

0
= g / OH
GN/\/\ %N/Q/ZL
0" “n

The title compound was prepared from the products of preparation 16 and 34, using a similar method to

that of example 61, as an orange solid in 52% yield.

"HNMR(CD,0D, 400MHz) 5: 1.98-2.10(m, 4H), 2.12-2.24(m, 2H), 2.75-2.83(m, 2H), 3.23-3.42(m, 6H),
3.54-3.63(m, 2H), 4.24(s, 2H), 4.28(m, 2H), 6.55(d, 1H), 7.27-7.35(m, 1H), 7.39(d, 1H), 7.83(d, 1H), 8.15-
8.19(m, 1H)

MS APCIl+ m/z 383 [MH]"
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25

suspended in tert-butanol (5nL) and the m xture was
heated at 110C in the mgrowave for 3 hours. The 5
woreoosar®3ecas repl eni shed with further anmounts pdT/ERAOUNOI267
tert-butoxide (86ng, 0.89mmvl), Pd2(dba)3 (18ny,
0.02mml ) and BI NAP ( 50Mgyadpi@&mol ) at hourly
|ntervals The reactlon mx dj

concent r at ed to | ow voI une a_Jﬂ vacuo. The resi due was
purified by elution through a SCX-2 ion exchange
cartridge, with nethanol: 2M anmmoni 130: 0 to 80: 20.

The relevant, fragtions were concen Zrateéd iOh vacuo and
the residue was| 10 triturated i g hyl ether to
affordthetHatdeN und fas ange solid in
84% yi el d, 285ny. 'HN ( 0Dl 400MHz) 6: 1.33(d, 3H),
1. 65(m 1H) 1. 94( .24(m 3H), 2.84(m

The6tH% gc(r?ﬁouT v{q,rsnpre.;?arg%f(om th%grﬁ@.lc@% H%?aﬂ_hm SA ar\%% nﬂsm? H)samllar method to

thawexaswplsmr@fanqaﬂq)esq's"\l\?@owém mz 397 [M—|] Exanpl e 62
5-12-(3-Pyrrolidin-I|-yl propoxy) 7 8-di hydro-1

H I\@_I e%%h¥§dlvﬁil|zﬁﬁ 61(3'%{\45 Y, %5 lzﬂi‘? izo@@rz*i!@)@ydo[nﬁ? 285, cho(B, 2H), 3.20-
s gy ot bR LKL Gl %&% e iy Vo s A, 7 om.

83usifY) a simlar nethod to that of exanple 61, as an

Msc,&_rsarg,g%gsgdﬂmd in 52%vyield. 25 "HNVR(CD30D, 400MHz) 6:
1.98-2.10(m 4H), 2.12-2.24(m 2H), 2.75-2.83(m 2H),
3.23-3.42(m 6H), 3.54-3.63(m 2H) 4.24(s, 2H),

4.28(m 2H) 6]255(d 1 H)E’ﬁ'?lilﬁq 35(m 1 H, 7.39(d,

383 [MH + 30 47 VIO | B2005/ 001267
Exanple 63 5 f2 f(1 ﬁ%lﬁbm%xﬁﬁﬂ 0 °

| sopr opVl pi peri di n-4-vl)oxVl -7, 8-di hydr o-1

%

6- napht hvri di n- 6( 5M yI I pyr| di ne 2-car acid O
C ound
rattol 34,cand 39,

™H & ,,INH3CNNO T
prepared fr u of prep
using a sim @%O

1-Hydroxybenzotriazole hydrate (97mg, 0.72mmol), 1-(3-dimethylaminopropyl)-3-ethylcarbodiimide
hydrochloride (194mg, 1.00mmol), methylamine hydrochloride (234mg, 3.85mmol) and N-
ethyldiisopropylamine (535uL, 3.85mmol) were added to a solution of the product of example 61 (275mg,
0.69mmol) in N,N-dimethylacetamide (6mlL) and the mixture was stirred for 72 hours. The reaction
mixture was then evaporated under reduced pressure and the residue was suspended in saturated
sodium hydrogen carbonate solution. The agueous mixture was extracted with ethyl acetate (2x40mL)
and the combined extracts were dried over sodium sulfate and concentrated in vacuo. The residue was
purified by column chromatography on silica gel, eluting with ethyl acetate:methanol:0.88 ammonia,
100:0:0 to 90:10:1 to give a yellow oil. This oil was further purified by column chromatography on
Biotage® amino silica gel, eluting with ethyl acetate:pentane, 0:100 to 100:0 to afford the title compound

as a pale yellow solid in 30% yield, 84mg
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that of exanple 61, as an orange solid in 100%yi el d.

' HNMR( CD30D, 400MHz) 6: 1.30(m 6H), 2.05(m 2H),
w@2@8(mo32H) , 2.90(m 2H) 483.10(m 2H), 3.20- BCHE2003M01267

3H), 3.70(m 2H), 4.40(s, 2H), 5.20(m 1H), 6.60(d,

1H), 7.30-7.50(m 2H), 7.90(m 1H), 10830( 1 H
"HVHR (ES:O D EMBIR: [IN/H]MSFE)@aGﬁim éH)6217751ﬁ It RRt2.05 ﬂhzﬂH 2.13-2.24(m, 2H),
2.36@r, 11i)2BD3(<, srp YRy 8bd ﬁll H)) 3.90krh, PIHR PR@BYH, 2), 4.30(m, 2H), 4.48(s, 2H),

66%1"2pm%3&ni”)27 ?5‘32%5 0 g%?%c*f{lsm X 3 O N H3C

MSNRE: '+’NZ4@4MH]1 Hydr oxybenzotrl azol e hydrate (97ny,
0. 72mol ),
1- (3-di net hyl am nopr opyl ) ExinfpidBel car bodi i m de
9

et hyI d| [ sopr opyI am ne (SMm%Smml ) vvere added to
a solution of the product of exanple 61 (275ny,
0.69mMmuol ) in N, N-dinethyl acetam de (6
m xture was stirred for 72
m xture was en evapor at
t he residue vvastu 5
hydr ogen carbopate sol u queous m xture was
extracted with ethyl acetate (2x40n.) and the
Th€ mlbmgdnEadsrpadph@d Werh Eheidded oioaxerhpls 6adand ety fhab @ydaaebloride, using
asWF\’%E ttl%‘ijof'eQa asaﬁaﬁeov\fg(:t‘l%I #é‘s%%@é 25 purified by
um ¢ romatograp y on silica gel, eluting with
et hyl acetate: nethanol: 0.88 ammonia, 100:0:0 to
'HIGER(COCH, 400MVidd) e 1.35-y-80(modr)ol-P9-2.031ins2Hdi 2-530AE0 fmu roHh ¢2¢98-3.08(m, 5H),

36913r7l3fni e, by7-£.9HMNMEH) chmmn?ﬁrsle@hw ;mzto g, ?gﬁe(ws\z Ow?adnm 7.72-
[ yl acet at e: pent ane :
78?4) 1@0 %’edt aﬁfOrgg%a%%Fn Fﬁl e conpound as a pale
MSARQHoWZ 390 [MHI"i n 30% yield, 84ng WO 2005/ 111036 48
PCT/ | B2005/ 001267 HNI\/R(CDB(D 400MHz) b: 1.13(d,
3H), 1.42(m 1H), 1.77(mE,24#)e615 92205(m 3H),
2. 13_|2 24 merzdlgk o 2 38 .3 S, .9

2H) . 4.48(s, oH), 6. 65(0\3%(1_67 42(m 1 H), 7.55(d,
1 H, 7.92(d, 1 H), 8.36(d, 1 H M APCl4n z 410
[MH + 5 Exanple 65

N- Met hyl -5-[2- (Z+pyrrolidin-1-VlIpro

,6-naphthvridin/-QSM\/IIpyridin -2
o
0 N

The title compound was prepared from the product of example 63 and methylamine hydrochloride, using

a similar method to that of example 64, as a colourless solid in 13% yield.

'"HNMR(CD,0D, 400MHz) &: 1.05-1.18(m, 6H), 1.72-1.85(m, 2H), 2.05(m, 2H), 2.48(m, 2H), 2.70-
3.00(brm, 8H), 3.78(m, 2H), 4.45(s, 2H), 5.02(m, 1H), 6.61(d, 1H), 7.42 (m, 1H), 7.50(m, 1H), 7.92(m,
1H), 8.36(m, 1H)

MS APCl+ m/z 410 [MH]"

Example 67
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NH 3NI4 / NH3 N--~\C ON 10 The title conpound was
prepared fromthe produ%g of exanple 62 and
woretobgi@sd ne hydrochl oride, using a simlar nethmioesno1267
that of exanple 64, as a yeI | ow gumin 35% yield.
CD 4 .

A dhnyridindH-y f5iGhe-2-

3. 69- 3. 78(m 2H) 4. 27- M‘#MH) 4.42(s, 2H),
6.60(d, 1 H), 7.20-7.28(m 1 H), 7.32-7.
7.72- 15 7.82(m 1 H), 8.05-8.10(d,
1 H M APCl+ mlz 396 [ Exanpl

5-f2-[(1-1 | pi peri
napht hvr i @&m | pyfri di ne- 2"

i hydro-1, 6-

car boxam d CH NH CHaCN N & IN CH3 N The
title conpound was prepared fromthe product of
exanpl e 63 and methyl am ne hydrochl oride, using a

Dimein{ThrhiAd "F;Fdh)@qorfd@ t kg Of oXARB] € H4, B 1RbERLIELBIHEHV,N,N,N-

tetra_meg;luTmi@ Fﬁa%l%:%pkos;fh%eg Smeggg(s(r%Ir:n)% Qbre%gg%{'_lg)a gll}iﬁon of the product of

exa@pmgg (j#pmg,}qum@ol)p@.N I‘gdl@gt{\ﬂqcmamQWZmLéanpgr(elﬂuxtngw aprr&%K)éw hours.
Thelidhotiord mBRteMvaslind) dilud GVt Ghated ard) the AqubBug mixtute s, extracted with ethyl

ace 8{%&_@&0 InEcz( eg%&g\ug?ldnw ove8 mmfa{e IE')\d B@cdﬁﬁ&bd‘ iMYa&uo. The

WO 2005/ 111036 4
resiggeTwgsSERigEsg /or) 64! Wchromatography on smca gel eluting wnth ethyl acetate:methano!.0.88

amiNori, DDOTED taph:1G1 foZsive 3-ypomrad| Tihiioi whs NafthsF gtrmgp),l)y cglumn chromatography
on %o@algm’ Qﬁlﬁ’o lmcﬁ ARy Wwitdl ety 64cote WhAENr DAOM@- 200:0 to afford the title

HHC O N 5 D hyl
°°r$ﬂ?ﬁfzfra§??f'srﬂ"%s0 e oG, ) I g D eyt am ne

O (1H benzotriazol -1-yl)-N, N, 1V, N tetranethyl uroni um
"HNgRab E il abeyMHEp 8 phzd £82(f002H), 1.67-A@MDAH), AerZ63a(dd €d). §7-8.05(m, 2H),
3,08 3§ 1508 O LS. IR BES, 49B-4.36(m, 2H), 4.42(s, 2H), 6.60(d, 1H), 7.21-7.28(m, 1H),

7.32-7.38(m, 1H), 7.61-7.68(d, 1H), 8.22-8.28(m, 1H)

MS APCI+ m/z 410 [MH]"
Example 68
N-Methyl-6-[2-{3-[(2R)-2-methylpyrrolidin-1 -yllpropoxy}-7,8-dihydro-1.6-naphthyridin-6(5 H)-
yllnicotinamide

o
—
= NN / o
NN A N H,C
| 07 N
"CH,

0.31mmol), potassium carbonate (38mg, 0.28mmol) and NMP (10uL) were added to a solution of the
product of preparation 20 (76mg, 0.28mmol) in chlorobenzene (4mL) and the mixture was heated under
reflux for 72 hours. The reaction mixture was then cooled, azeotroped with methanol (30mL) and
evaporated under reduced pressure. The residue was partitioned between ethyl acetate and water and
the organic layer was separated, dried over sodium sulfate and concentratea in vacuo. The residue was

The product of preparation 35 (66mg,

purified by column chromatography on silica gel, eluting with ethyl acetate:methanol:0.88 ammonia,
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exanpl e 62 (45ng, 0.12mml) in N, N-di met hyl acet am de
(2m.) and the m xture was stirred for 18 hours. The
WO e@stiimee m xture was thesodi l uted wi th wat er BETIR20€5/001267
aqueous m xture was extracted with ethyl acetate
(2X). The conbi ned extracts were dried over sodium
10G0th fratoe: 1@andReotAiRdtioatoe dhe relevat uxactloFrhremléihw @cdtale affdesl the title
r tography on silica gel,
Co@%h{%gq"vr\ﬁ%ﬁﬁﬂnﬁwy'glgeS?’g? nmet hanol : 0. 88 ammni a,
100:0:0 to 90:10:1 to give a yellow oil. This oil was
"HRMR(CREID, pRdMHEZ] & d. 1By, I 1LAFtm, d HE dA8mog) alfRy2- 066, IBi).G 1 Fe28(m, 2H),

2481, AA), m IsCaH) Aed3(m, QIHWSIOI(% WHE BoginhiH), 20oeh, aHe 1 Ber, anes.70(s, 2H),

ssggl]q-g %81'19-3 pszt(zg}@f;gsg 1”1%36{%)‘5dt ﬁ &&”Ng?lé% gs a pale
MSRDIHE JTOSMHI 73 1. 82(m 2H), 1.87-2.05(m 4F).

2.45-2.63 (m 6H), 2.97-3.05(m 2H), 3.06(s, 3H),
3.22(s, 3H), 3.65-3.72(m 28436(m 2H)
8

4R B 260d1H? é7’%1—%"’1'&72

Hj I\/BAPCI+ mz 410 [Mﬂw_m_mwle’ﬁs N-I\/Ethyl 6
[2-{3 f(2R) 2- msthyl pyrrolldln 1-VI'| propoxyp- 7

25 0. 31 mol
and ‘NMP ( 10pL)
product of pteparation 9

chl or obenzene™ ( @1_% and the nixture was heated under
reflux for 72 hour The reaction mixture was then
cool ed, azeotroped wth nethanol (30nL) and

Th@‘tﬂﬁeﬂ%hﬁ&uﬁ@j wh@ﬂ@ﬂarerdegu&e&iod%t@%SMé&ratla_nB @1 bepss b@ngV@ﬁmllar method to

{
thagi?f geél?ﬂlplée %’éaetg? a\t}\%scg g’lée ogjlra% Pro%ﬁ:?was carrle(P out %@%& ccﬁumn chfo*’na%ography on
siliggnap!, elyfngevib r eifd dosiate: mﬁ@ne‘oeﬁr@@m@g» TAURO 199160, %ﬁsmdfv. g resutting
oil biyasC @liAfig bg it oig6raRdtyapdn @i Bioe:ge® @inino edildd i gef wlitihe with ethyl
: : ev / 1 adefate then
ac%%%}}{%r%agg,ggf%g?g?g)f}ﬁagggrygalﬁgmﬁmﬁé Zoley P 12ORR/1bh 1088 2efate th

afferdecdhe e GaMrewas 83°151" Bire'9% | evant fr action from et hyl
acetate afforded the title conpound as a white solid

"HNAREDIOD 46dnMiz) &3 MBI, FHINMB(EB ,78(40@M-|:Z§2 06 (., 3D L17-2.28(m, 2H),

24%2_%?14%2%%%% % H?m QE}EBQ&MHZﬁ%’“ wg (r%GZH ﬁ)OMH 4.70(s, 2H),

6.62(dg B{)r-89fH) H), Bsmcm 7.98(M) BT 1 H), 4.00(m 2H),
MIAESOh Wity 4. 70(s, 2H), 6.64(d, 1 H), 6.89(d, 1 H),
7.52(d, 1 H, 7.98(m 1 H), 8.60(d, 1 H M ES+ nz
410 (M H + Exanple 69 10
N-I\/bthyl 6- [2 (3- [(23) 2- Eéi%%%/rrond.n I-\/Ipropoxy

rethivhhicotinamide
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ONH N-~\OX NNH3CN CH3 The title conpound was
prepared for the productgqof preparations 21 and 35,
waigiosgi@m3ci mlar method to 15 that of exanpl ePGBIB2005/001267
Purification of the crude product was carried out
Thd }.tre%ln}{ouha( w%é}rb‘%dth(:i@ﬁr%ﬁt@@hMe&rhtlorﬁ;' 35l p@ 3g Bding a method similar
met hanol : 0. 88 ammoni a,

Wal@(?"‘(‘f“‘%? qgoasg"d"hlt?)goid '"%zéé' 'gl y, the resulting oil was

purified by colum chromatography on Bi otagee am no
"HiSk(cODOH Qbow&} Bt 1.090n, \6H}, 1.sefrh 2H), 2a6(et at)e2 prmt 2H) e, 7700, 10D 2.85(m
0 S I s@ty £ bgmr elyey and, 1hy, acHo{ddMH) 7.50(d
2H$%81’ ?'ﬁ ?&g J&Hérhﬁ@‘iéégor%ed fﬁrr?e it g co?rpou(n :
1Ha§9&rrsai1*)» Oy 13‘6% yi el d. 20 1HNVR(CD30D, 400MHz)

Mbed. e mBH), 1.45(m 1 H), 1.78(m 2H), 1.92-2.06
(m 3H), 2.17-2.28(m 2H), 2.40(m 1 H), 2.84(s, 3H),
2.93(m 2H), 3.03(m 1 H_ 3. o;1m 1 H), 4.00(m 2H),
? gO(m 2H) | 470(s 2H) bR 71 m 6._819(da, 1 r'_giﬁe

410 [MH + 25 Exarrple 706[2[(1Isopr | pi peri di
n-4-yl)oxyl -7, 8-di ¥er o- |

, 6-napht hyri di n-6 -N-ne | GO ide 0O 3 NH
N1 CH3 HSCNbQ/NONS 2005/ 111036
PCT/ 1 B2005/ 001267 T was prepared

fromthe products of prepaPatl @ns 35 and 39 using a
nmethod simlar way to exanple 69, as a white solid in

T47é6%ompogn WEI\W%%B%@ né Q)Q)W)Of prepa:l*atgg('smancﬁbl)chlc;r')opyrazme using a
m%hcs*?("?i‘?fm@at?#ﬁxamﬁ‘e e%ayeﬁilv o D @a(‘ 4.00(m 2H),
4 68(s, 2H), 5.03(m 1H), 6.61(d, 1H) 6 89(d, 1H)

1\/@%5& 4éowal)z) 5.70.98( 18(m, ot 1.705 &lrh,naH) 11662 6 ESH, 2rz2.56(m, 2H),
2@74% 34( rsgéérgg{mpg—ri)r délsg ﬁwa%()r?y 66 %)ydr égl 7.0 Béd 1H), 773787(m 1H),
7$$@<tma1h9&r2©¢'ﬂ 18- napht hyri di ne
MS APCI+ m/z 354 [MH]"

Example 72
2-[(1 -Isopropﬂgi_geridin-4-v|)oxv]-6-(6-metmﬂm/ridin-3-v|)-5.6.7,8-tetrahvdro-1 ,6-naphthyridine
CH
~ 3
CH, |

The title compound was prepared from the product of preparation 39 and 5-chloro-2-methylpyridine, using
a method similar to that of example 33. Further purification of the crude compound by column
chromatography on silica gel, eluting with ethyl acetate:pentane:diethylamine, 65:30:5, afforded the title

compound as a yellow oil in 16% yield.

'HNMR(CDCls, 400MHz) 3: 0.94-1.08(m, 6H), 1.63-1.86(m, 2H), 1.89-2.08(m, 2H), 2.30-2.40(m, 5H)
2.64-2.80(s, 3H), 2.83-3.00(m, 2H), 3.35-3.63(m, 2H), 4.18(s, 2H), 4.79-5.12(m, 1H), 6.48(d, 1H), 6.95(d,
1H) 7.14(m, 1H), 7.26(m, 1H), 8.11(m, 1H)
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CH3 H3C-N NN O N The title conmpound was prepared
fromthe product of preparation 39 and
wQ@2mbkhoepyrazi ne, using & nethod simlar to P¢EIB2065/001267
exanple 33, as a yellowoil in 32%yield. 15
" HNVR( CDC13, 400MHz) 6: 0.90-1.18(m 6H), 1.70-1.85(m
MS2Rp!+ iz B{@HI18(m 2H), 2.32-2.56(m 2H), 2.67-2.98(m
5H), 3.80-3.91(m 2H), 4.55(s, 2H), 5.00(m 1 H),
6.50(d, 1 H, 7.33(d, 1 B f.53-7.87(m 1 H),
7.99-8.04(m 1 H), 8.20( M5 APCl + mz 354 [ MH +
- rrelidin- ppgp?)(y!-7,8-dlhvdro-1 ,6-naphthyridin-6(5H)-yllpyridine-2-cathoxamide
| sopr opyl pi peridi n-4-yl)oxyl - 6-(6-nmet hyl pyrd di n-3-yl) -
5 6 7 8-tetrahydro-I|.6-naphthyridine "~"3 N\
N H3C NONZ25 The title ¢ ound sgepnﬁdfrom
t he product preparatio 7z N N 2
5- chl or o- 2-\ret M a nethod simlar to
that of exanple 33. Fur purnN~£1cation of the crude
conpound by columm chromat ography on silica gel,
Oxa¥yl thibritig (WrbLh ire NINrdimetodibrata@idp e2Eub rvexs cidestdhty | aasnlutien of the product of

exa?n%fei%) ; 60!%{. 2(5.93’4%8&!) Eﬁ%ﬁhlb%%@han@o(m r‘aqd ah_$e ﬁ'\ix}{ﬁé IWQW s@ieh at room

g or P U sl TG Y2 NGB OHPISEY g 265 GRS and e
resBiid) was2z@FoRAREY tolueGH) 0L, B Sidoo Ay haH-dis@ivasin3icaigiomethane and
a sétb%téad geldtgg 4 ar&{;‘)nﬁiﬂ -d%ﬂﬁr5m&l?€fngl(203nd'l)vas LidédB eb solutibd) was stirred for 2
oot 38 i ils 5 e el o R0 e il pthFomntl comy
anc[ Mthled EWW""@?’ 7@0mL). The aqueous phase was separated and re-extracted with
dicierpraetiade FB0MLD briddétiny Aeeydted (CRADOKY JThe c@ntttiet pchade dxt@stn aplatdnied over
mayr{ekilgrkl @Glé{et_é% X&Acmrﬁfeg 'iﬂ’\/%c':u%.' ﬁﬁifié%@&ﬁadﬂrgeesidge N’L%Iunin I%!heratS@euahy on

silica gel, eluting ethyl acetate:methanol:0.88 ammonia 100:0:0 to 90:10:1 gave the crude product as a

brown solid. The solid was triturated with ethy! acetate and purified further by column chromatography on
Biotage® amino silica gel, eluting with pentane:ethyl acetate, 100:0 to 0:100 to afford the titie compound

as a colourless solid in 3% vyield, 4mg.
'HNMR(CD;0D, 400MHz) &: 1.83(m, 4H), 2.02(m, 2H), 2.60-2.72(brm, 6H), 2.99(m, 2H), 3.80(m, 2H),
4.30(m, 2H), 4.48(s, 2H), 6.63(d, 1H), 7.43(m, 1H), 7.55(d, 1H), 7.95(m, 1H), 8.36(m, 1H)

MS APCl+ m/z 382 [MH]"

The following Preparations illustrate the sunthesis of certain intermediates used in the preparation of the

preceding Examples.

Preparation 1: Propiolamide

Methyl propiolate (12.6g, 150mmol) was added dropwise to a concentrated ammonium hydroxide solution
(42mL) cooled to —78°C, and the mixture was allowed to stir for 1 hour. The reaction mixture was then
warmed to 25°C over the period of 1 hour and the resulting yellow solution was evaporated under

reduced pressure to afford the title compound as a pale yeilow solid, 10.5g.

Preparation 2: 6-Benzyl-5,6,7,8-tetrahydro-1,6-naphthyridin-2(1 H)-one
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5 Oxalyl chloride (10m) in N, N-di nethyl f or mam de
(251) was added to a sol ggi on of the product of

wex@spl®3c2 (260ng, 0.34mol) in di chl or omet hameT/(E2008401267
and the m xture was stirred at room tenperature for 2

1- ébﬂ%ﬁ Spipdr REne' & %tﬂggﬁnﬂ'ﬁ) )éh&l Grrol@se 174, evanay aérediisdsgh@rin toluene

uced pressure
resi du

(9Qn3.|) &g(il] @e(sﬂjﬁlﬂg)was-ltﬁ%ed under relflux w% F\ﬁ\é}’%ﬁovglzcg%a{ep Bﬁ&r Wegrh and Stark

i ssol ved

coulioh, 61 GBSO 186 TN Sepl ALIPUTIETBPELIeGRT BF P Pigperaton
1 h@59l¢ﬁhﬁhwﬁﬁﬁhﬁ&ﬂ (RO Mixuravads aclokathd Ude sthixubsingn Deansand Stark

COPéItIOP u?or affu%\er% homg u'ﬁ]% et Qr@ﬂﬁré ﬁg@tﬁéraéllb{ﬁe% 1o (;E'aIQo FBAGInhfRMture and

we(sgmwgt)ed Wﬂh‘ﬂ'”%é}?@ﬂmw tylﬁld\%togpge(@ sol$h1§1 gé%ld wasthpererb off and the
filtRfAeR alEBrase padeategtted pEssue-te give aaqdeqﬂy wisigye. The reS|due was dissolved in

d.&L\ rgg!e%%&dﬂﬁp %&%@W smeoestoh.wn hads@jeatcabc(nam 26MHlop (2x30venL), dried
I ned anl c extrac wer e n column
ovg Wag{\eesmgn § f@ﬁ’n G%Cﬁtcf’%\te%t 3§ed ln vacuo ‘?’ nf%Xt?E ofnﬁg %§|Hﬁémhby |

vacuo I catl on

chycemioguehyiop stiesl aehrAUiEE MEHEENRIIMEHIR)e BFN S| A8 ragnig /0.2 o 93:7:07,

fofhwdl bmtuﬁﬁdaw.m ai6eyl ath@ afisreddhieniné proflic88 3eyieniss74.00: 0: 0
to 90:10:1 gave the crude product as a brown solid.

purifi edPfEp¥E DenZYr iy i y
Bi ot age(r) am no S|I|ca gel elutlng W th

A%H{n@%@ Rt E}Mducta&eﬁre%ﬁuonlé)%sq ol Bariicl0Pndsphoakis @kydnibdte (150mL) and

t1t

added dropwi se tqQ a cance q;ﬁg Litipnydr oxi de
solution 30 (42 e mxture

was allowed to stir for 1 hour. The reacti on m xture

3%@#&6& 1- sz, BenR®C vex exidddie ettitio oopyraidie f7-2pn §85mmol) in
toque @%gd‘!“ ? LGy BhduRWa2akitdd QRoP8mBMARR G4 ol ORE reaction mixture
waafh@n V@rqda%is ég Fllferag evisggvggorg%gf lg'@%r rgéucgd grgs ull%g re%%u@was distilled and
@-tiBepraduct s Botaineg-at e tolatigadriguidiat (OR@PRPHY (2HIIROX)1 M one

35 53 WD 2005/111036 PCT/1B2005/ 001267

1- Benzyl - 4- pi peri done ( A ppd ) and pyrrolidine
(7.5, 90mmol) were dikﬁ Sl “Fr Tol uene (90n.) and
the solution was heated under reflux, with the renoval

TAé foNetiey conpaleds deergeanal f@hala khowodaldivtwersnesgparled from 3-bromopropan-1-ol

'ﬂ W@ N § st @ 'ﬂwe%@@{o%pﬁr@tldn aom
aFgMgégg%hggagﬁé P esﬁ@oS| ct of preparation 1 (10.5q,
150nnDI) was added. TheRm xture was re-heated under

reflux, using Dean and Sta conditions, for a
further 8 hours. The reagpﬁ%ﬁihlﬁagre was then allowed
to cool to roomtenperafure and s triturated with

toluene (150n) to yleld an orangeCthoured solid. The

p@ﬁﬂ’\oreog%;? n%ﬁm?tﬁ%&%i&%%'&lﬁ)ﬁél heeét%d ?r?c%g%ﬂdxr}or @owie{’hg’mlxture was then

cétlly pBuréerio i7Q Witprny hegidyeouy ng«g{waszq.qftrahgedglﬂ ﬁ?turﬁqji ggium hydrogen
oo B Nolutdhl)and dad 8taicte® Wt etby! G3étate. Thekyganiz.pA8rvyas Idripd) over sodium

fra22hg n:cL:e zgoml' elrellue v&as?b@ﬁfféh by cmmr‘\@réh?aggﬂ‘apﬁg én silica gel,
suéfgtﬁ C H%ted er ‘%? h
elgqj\gtiqigg:éorme%@@gpgﬁ%\folp e glrF g{ éggz%%édg #J ittc% %Ford tF\e ftie product as a

s¢iitl eymarateidosy. of the 25 precedi ng Exanpl es. Preparat|on
1. Propiolam de Met hyl propiolate (12.6g, 150mmol ) was

J

s filtared
=i-eea Jnvlelatll -t aNLWRVde Yield
&ap ratedNﬂﬁder reduced Ere%%urp to give a red oily

resi due. The resi due was di ssol ved in



di chl or onet hane (400nL), washed with saturated sodi um

hydr ogen carbonate solution (2x300n.), dried over
woremsasiosén sul f ate and co¥ftentrated in vacuo. PCT/IB2005/001267

Purification of the residue by colum 10

chromat ography on silica gel, eluting with

di ¢hl 61 t hane: ngt hanol : 0. 88} a ™, 97:3:0.2 to
59317:0.7, | foll owedsby trigurption w Na—et et hyll eioker
afflorded e _title product in BO@JZ'ZId, 5.57g.
Preparation 3: 6-Benzyl {2-chlpro-5 67

8-tetrahydro-1, 6-naphthyriding 15 A mCe ure of |t he

{1

pt-otuct—of—preparatton 2 i5tg,—63npot ), phosphorous
oxychloride (150n) and phosohor us entachlorid&o
5(13.2p, 63mml) was'Péafed’under rlefidx for 3 Houtd

] tur/e was then carefully p d onto ice water.
The aqueous m xture was|neutralised woH) saturgted
sodi um hydrogen gcarbonate_solution and was exilracted

h ethy[Ctacetatg. The|organic phase was dried over
d con¢entrated in vacuo. The |residue

( %FQ ¢hr omat ogr aphy on silica gel,
c or (

pmet hane: met hanol : 0. 88 ammoni a,
: ( :5:0. olafford the title produgt as a

SO|Id in SBH@yleIc, 6g. |Preparation 4:

3-Pyrrolidin-1-ylpropanil-ol 25 3- Bronppropan-}-ol

(27.3nL, 302mvol ) was added to a solution of
Prepy8 tral g: duneer@dtibmay of BBBhyplrolidime cap bk vetaieed bY0SQRigN vath d/- tartaric
ac:J A?s%e&h%‘iiwlfcté/\@ﬁarﬁtﬁu@&&q53555@@59 ﬁ‘@?tse”per ature f ar 43 E[h
hours. The react r a
Propt 8 G b PR oL B g R e i bl wr
dichieaiethane:mefsandk %&8@!“}“’@0!3 afAgo: 0t°h9@ 1P "tl e product was
obtained as a colourless liquid at 100t 7mHg, (23.1

prepared from 3-bronopropan-|-ol and the appropriate

Thecprcdidctcofamnaemomsi ntpga 13Pmidlavasgisdoel incetphedievrat (@AY, and the
SO n Na qr'an N@ ba{\ﬂRﬂ{;f2 F%'ta%&@n NGy buNBstSﬁ!tlerh & M@lhydrofuran (23.2mL,
23. 200§/véa%%gg;ed9d5 %WE%{?/‘!] ZOOP( %E\é’:\%g?rrﬁgl aégi/?o%_gl!‘nmg%g /R &léutlon of the
progugtofgrepPiatian dnti- @nmlb'nd¢tra2yqrﬁéltrﬁyl50rpyrwa§| qda%@“dc% Mpre was
hea@Rtuaddi @AwbISr | & BdksU TheOi@adtibd Mixtbfe- wdsahdnatbbled to room temperature and was
diluted with a mixture of ethyl acetate (150mL) and brine (150mL). The layers were separated and the
aqueous layer was re-extracted with ethyl acetate (2x150mL). The organic layers were combined, dried
over magnesium sulfate and concentrated in vacuo to give an orange solid. Purification of the solid by
column chromatography on silica gel, eluting with dichloromethane:methanol: 0.88 ammonia, 100:0:0 to
95:5:1, afforded the title compound as a colourless solid in 70% yield, 2.67g.

Preparations 11 to 15

The following compounds of the general formula shown below were prepared from the product of

preparation 3 and the appropriate alcohol, using a similar method to preparation 10.



acid as described in Acta. Pharm Suecica 15, 255-263;
1978. Preps 5-9: Conpourggs were purified by col um

wa@ koosrratoegyr aphy on silica gel, eluting with 5PCT/IB2005/001267
di chl or onet hane: net hanol : 0. 88 ammoni a, 100:0:0 to
90:10:1. Preparation 10:
6- Benzyl - 2- (3-pyrrolidin-1-yl propoxy
7,8-tetrahydro-1, 6- napht hyri di ne The oduct of
preparation 4 (1.79g, 13.9mvl) was difssolved in
tetrahydrofuran (100nL) and t ol uti on was
cooled in an ice bath 1M Po asyi unflt ert - but oxi de
solution in tetr8 % 7 /  23.2mmol ) was
added dropw se and the soN%tldh was stirred at OC for
10 minutes. A sdtution of the product of preparation

Nos (S0, ThpGEToT) 1Myj droturanNGSGnL) vas altkgke d
andg the ntvfnrﬂ was—he ted uprder—refux—for—318hours.
The re on mxtyre was thenjcool edNto room

1t erfperat urle and was 98%i l|ut¥d Withl a Mxttre of %Ryl
acet at M50nl) and brinpe (15pnL)—Fhe | ayers |were

separated and the |15 agyeous |ayer MB§Hre ext nact ed
witth ethyl acetatq (2xI50nl).|The organic |ayers were

conbi ne dried dver nagnesiums ate and
,goncertratied in vacys,t @ gisvelan prange—solid.| 21%

urji f{cati t he solild by |col utm/chr omat ogr aphy an
silji ca el uting with di chloronetNane: net hgnol :
0.48 amonia, 100:/0:0 tq 95:5:1, aff®fded the title
conpound as—a-colaurless—soel-eg—+n—70%yietd,—2-67g—30
Pr gpar at i 11 tg 15 The fol llowi ng conpounds |of the
gener al rmul a shown bgl ow were prepared fromthe

1product of n—pmeparjat7omn |3 and |t he appropri ate |al coho
usiing siym | ar nethod tlo preparation 10. 55 MO

2005/ 111036 PCT/1B2005/001267|9 N R NO N R8/ No. NR
R VYield I\IoCHNRRYleId 11 98% 14 fIN 50% ON|CH3 12

6204 10 f£1 N D10/ —

Oz /7010 1T 1IN Z2170 \,no 13 i\i" = (9% CHo

. PI|d|
8'ter > “\o- --_,__ PropPox S 2 ‘
sol ution of the product of preparatlon 10 (4 55g,

5 TolR ide¥BEdd)sohufibnBe tha ralict E2&EsEtationvens(4.55g, 13.0mmol) in methanol (250mL) was

10

15

added portionwise ammonium formate (4.08g, 64.8mmol) and 10% w/w Pd/C (2.5g). The mixture was
heated under reflux for 35 minutes. The reaction mixture was then cooled, diluted with dichloromethane
(100mL) and filtered through Arbocel®, washing through with dichloromethane (200mL). The filtrate was
concentrated in vacuo and the residue was purified by column chromatography on silica gel, eluting with
dichioromethane:methanol:0.88 ammonia, 99:1:1 to 80:20:1, to afford the title product as a white solid in

42% yield, 1.43g

Preparations 17 to 21

The following compounds of the general formula shown below were prepared by de-benzylation of the

appropriate tetrahydro-1,6-naphthyridine using a method similar to preparation 16.
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20

added portionwi se amoni um formate (4.08g, 64.8mvl)
and 10% ww Pd/C (2.5g). The m xture was heated under

wo edosaxio8or 35 minutes. TB& reaction m xture WeST/IB2005/001267
cool ed, diluted with dichloronmethane (100nm) and
filtered through Arbocel (r), washing through with
di chl or onet hane (200nL). The fi
concentrated in vaguo and the pesi ue \ias purified by
col urm chr omat ogr th luting with 10
di chl or onet hane: P?f\nol 0. (% nia, 99:1:1 to
80:20:1, to affor the title product as a white solid

NoN | 42% ynreRE, 1. 4ByidRr dpaiaat ijons 17NB® 21 15 |Théeld

fall-ar B-A—e-aER-aH-HA-c

f-ot-owin conpouna of—tthe getrret at—fornuta—shownmHetraw

were ppepaned by de-benzyl atign of} t appropri at.
et ahydrod1, 6- napht®¥Ai|di A& usind a Aethod si|m ?‘L}; tlo
_eN~t6. WO 2005/|111036 56 /

pr epar ./ 1 B2005/ 001267
NH{7 R'" ON' ' | R8/ No. NRRYieId'ng. NR R Yield
45% 20 N=- 94% 17/ ON CH3 18 [68% 21 EN 14% (GH3 CH3
19 [78% Prepalation 22:

1B+ (- [fodop r| di n- 3t yéaps 2, 22¢i met hyl pr eparam de| 5144
sol btilon ofN2+=2- di fret hyl |- N- pyrli di n- 3-4/1 pr opanapni de [ (1

g, pb.6 ), J. Og. Ghem 48(20), $8401;1998] in
tetrahydrofuran (101L) and di gt hyl et &k (30nL) was
cooled—to 8C a“ld HVEBA—( 2t —H4muot)—and{butyl
lithium ( %CM in hexane,| 8.8n, 14mmol) were added

'8r opwi g&-XThe mi xt irB%wals stirred for 15 ninutes and

was| t hgn warree tol-10C and stlirred for a further 2
hours. [The reaction m xture was again cooled o -78C
and| a sol utjon of {odine (3.56g, 1l4mmol) in
tetrahydrof an (1, 0On) mas added dropwi se. 10{ The

resuttingsturry s—stirred at -78Cfor 2 hours. The

m xture was Walrreglzkl %S;o

sat ur at ed
The phases were separated and the aqueous phase vvas
A @Xitisrag bedindtityhn-gyriaini3ghapaiahaia g1, 263 ont), J. GloeCreormr(20e (401;1998]

in %Frgn?&]o{ﬁraph%gv% %Q@Sdleq{yll e@l%r P&\Sﬁ: WMH&?{OU—%"@L&% @M@D/ﬂ(ﬁq mL, 14mmol)

vactio. b | 8 he resf)'( T asé{lrredfoms
ang B SR B3P RGeS rwsa%f* RS, THeG T A
mieastand dasthénwaraeiat atedG arsiind! forf fottgeeihqutse Thej rgqc@on mixture was again
coSIBORNE 2AFa SINE] df R¥InS @56 14MmaPHaetranydrofuran (10mL) was added dropwise.

The resulting slurry was stirred at —78°C for 2 hours. The mixture was warmed to 0°C and was quenched

with saturated aqueous sodium thiosulfate solution (50mL). The phases were separated and the aqueous
phase was extracted with dichloromethane (2x30mL). The combined organic phase was dried over
magnesium sulfate and concentrated in vacuo. Purification of the residue by column chromatography on
silica gel, eluting with pentane:ethyl acetate, 50:50 afforded the title compound as a yeliow solid in 38%

yield, 655mg.

Preparation 23: 4-lodopyridin-3-amine

The product of preparation 22 (4.69g, 15.4mmol) and dilute sulphuric acid (24%, 120mL) were heated
under reflux for 1 hour. The mixture was then cooled, basified with solid sodium hydrogen carbonate to
pH8 and extracted with dichloromethane (3x200mL). The combined organic solutions were dried over

magnesium sulfate and concentrated in vacuo. Purification of the residue by column chromatography on
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15 yield, 655ng. Preparation 23: 4-|odopyridin-3-am ne

The product of preparati%ﬁ 22 (4.69qg, 15.4mvol) and
waledostietosall phuric acid (24% 120mL) wer e heat erlCT/B82005/001267

under reflux for 1 hour. The m xture was then cool ed,
ah@?éﬁl e\uﬁr%avy:‘fhtgghl&glln%tqan% gﬁih%@o ﬁ%ﬁ] tg %g H‘% %ﬁtgzrgé?ﬂ@ e E@npo@r‘d&as a brown
SolyR AT 7884 3%%ni ¢ sol utions were dried over rragneS| um

sul fate and concentrated in vacuo. Purification of the

resi due by copdd at%hfzﬁl.rﬂiﬁ g Nop¥Rdin-4-yh¥¥a/ie 05/ 111036

PCT/ 1 B2005/ 00126 Ica gel, eluting wth

di chl or onet hane: net hanol 100: 0 to 90:10, afforded the '
Theiprorect efcrapaiatin 234119 BPBYtin ety agryiale (AH50b0Rmprol Relladymppegtate (112mg,
0.5 rRAr el @-ay) 2 dhospHiray I(3.@mig 3 -1aimion,0 pyatiydmime 4 (Adanc rewinat) eand  N,N-

dléetqﬂ merngij g%ng)o\LerQ Fn%(@@ ;éﬂl\eq la?cgl??ea eli alB(g’C fému)s Tiet r@é(éuon mixture

acry m ace
was, taginiopifd 1o 25°C st et mt Md@?ﬁfﬁr—‘% 8%’1‘('3”6‘2%320"} ﬁ*?fﬁmjﬂef (20mL). The
phiases eveteysepanatertant CheSxindops Bramoivds camadte Witk ethyl acetate (20mL). The combined

or n%glméh; \%rmgéhg@wﬁrﬂ@nﬁé-)dnémﬁ& nﬁ’ﬁ'g?k%@mtsgm &M coBelrated in vacuo. The

re?uﬁjg wag &Ljp\‘gg%{ 80I% 3hrondalflc\>l%g\§hy %l{ eaCF Pp r}ge\¥|?§1 ou cﬁ’ﬂ%rom\%@?ne methanol,
108:8¢q ¥t eto(afl@ihy titprriodugipap dgr ‘Q'PIPW_') il '”rWé’ 31‘@3 ptf%es were
separated and the agueous phase was extracted wth

ethyl acetate (Zg_g%ﬁraﬁo]l;lgg_ 152%@_ hitgHain 2f1HRHeC SOl utions
were washed with I ne, i ed over nagnesium sul fate
and concentrated in vacuo. The residue was purified
A bylution lotite pelva whbrerpraliph94 0r82s.i 6.89genoge@hnd sesdiumt ¢theyidei(2 e in ethanol,

1djdnﬁhbp§6(ﬁm%t Re&eEnbREdHAN Abs heath@Qi fb°¢ ¢br9510t5f The raatthR hfkture was then

coglig rt[ogrooTSte&PerguérFa Q was é:gnceKra% \NnVﬁ(?Uﬁ le\e regg (¥1 Lgmed by column
chremgtso@evath siipa ﬂﬂee'%'f‘%dUb‘i'Ch&fo"BF“éW%{%lﬁnﬁl 1094 1p $0y gjo affrd the e
comp@ Dk )vhuarsdudm"/umlcemmvgl de (21%in ethanol,
10. 3L, 27.56mml) in ethanol (30nL) was heat ed at 90C
for 1hour The rect|  xture thhqg.c 4 dto
Prepard 6: n S 8- g -1.7/-pap rid pne

resi due was purlfled by col um 20 chronatography on
A Sishér@ian 8f@he pr&lutttof frgpardtibhzst ey 0z sumeid) an@ndmBit( Ialpas heated at 70°C

fod']% Q{ngteg cﬁegzg: &thgégb 3%1 ? gg'nrécg%e}sltuﬁeslov@pe[agg%g%q t@esmﬁture was heated
JULLLRNC RN, 0% e B RT i (55, 14 Smimo) was
addpd. DeemiRtbre Avas stgpe B Ofr Wimitutes apd wakbdn adwed teypmam &i iogn temperature.
6@%&&&%%@%@(2@%%& Laréfﬂly%ﬁ@nmd s(ul]nn?ﬂﬁtmmsat heat eehpaditure for 90

E (e B RNEG SR (1B ! ST B Re (Tor) and vas
patitiched beteeenethyf aseta® (2l and wilse(1Anit Thedayars sveesepaidied a5d e aqueous
wasNékirsstsdl With D Qicbrydéthahe/meBarb ghixtuled (BrETRk Porma S Theadlgdid. phases were

co}ﬁ%eaﬁdﬁ%ougvgr Aﬁ?g?wes%rh gulfgtg aﬁa c&gerr’(rgtred Jv‘pvégbmtaﬁé’rd %qltlg\@émpound as a

rmto roomtenperature.
Wil 89l ETROE M 8688 (2nL) was careful |y added and
stirring continued at roomtenperature for 90 30

y partitione
between ethyl acetate (20nL) and water (1 Orl). The
Td apelytion weihe Pwopd ohpreprraint 26 [F20me) (Pe20e o)) Wi tpluane 1Bl eps added the
pridutth ofd p@pLitos 0 NEkAG N2 samid)aARdh-bnyipHosthe (@560l 284mmol) and 1,1-

az%gmv,}\ldlr;l-gk%/lfé)rﬁ\gtﬂﬂéﬁ4§én@5f§4m%r) @nd the reaction mixture was stirred at 85°C for 18
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conmbi ned, dried over magnesium sul fate and
concentrated in vacuo to _afford the title conpound as
W@2008hit086 sol i d in 90% vyi® d, 626ng 35 Prepar apdDIBBFE/001267
7-BenzVI - 2- (3-pyrrolidin-1-yl propoxV)-5,6,7, 8- tetrahvd
ro-1, 7- napht hyridine To a sol ution of the r oduct
hourir Bt BiF e ey, Ner SOHRE PP apg e sRiEue §muj'f'%¥, column
chraachebg chpiiyive siliqargetlelating e/fth gichtparettanegmetizang! 344 agpmonia, GARPHP.)The crude
proJuEt' wgk gé’stowédjhwo&&mraﬁetr(a% O$ vaastednmml oM abdlurd hidroxicdO dried over

azobi s(N, N- di 4
maqné%unl? é“&?:t? ?rgrflo?ﬁeﬂtf%erdé" ‘\ﬁg%om% £ rdrt‘é%é'e ?g@@@d% W’égl%\%ggng
2005/ 111036 58 PCT/ |1 B2005/ 001267 hours. The sol vent

Was HrbRrtion 88 QK aP friblid My proSkVICER7 . Breasinidre1 , Znabtihyeidine

resi due was purified by columm chromat ography on

silica gel, el utlng wi t h di chl or onet hane;_net hano thdt
Theaigoiomaound vag (Prepatsd frpmiethe (RRgUCt %P@Bﬁé&onvﬁs uaf‘%%ﬁr{}’% rethos to
preparatich Thhr @etdsanien (@Oyily., washed with 2M sodi um

hydr oxi de, dried over magnesium sulfate and

gg:;]/;: )e/ Ptelr 3t ePd/z{%@I nﬁﬁi'\éﬁég % érgmofﬁf{25,9—&@@30&‘\8)&?91?Qiqgound in
2-(3-PVrrolidin-I-VlIpropoxy)-5,6,7,8-tetrahydro-1, 7-na
SodRit hwuueﬁkd@% dikrsiontih G‘mlﬁ‘dﬁdmﬂumngV\HSmrpdilEpas‘ eddefiriona sdtion of 2,6-

dnbrgm%P n(%e 9% 2%@8%%& Qple*ﬁyfomféﬁﬁdg g10ﬁ\L)SérJa]tllleaﬁnxmtm%lJde to stir for

ess o] | g tx 10
10 P?nétﬁ%u‘%&% Bﬁu%@thanol (2.53g, 25.2mmol) was then added and e mlxture was heated at

60°2 fdBoo MbwtEs. (TBe @adiot mixfuraleasdeh periopereiveten watgoaiid igthy! acetate and the
laydi %v‘edﬁpérﬁgt%ﬂb hel 183 Whs Whé'ﬂ\@& ajlth Qi furthe® v83Ge 02 388D |d)ied over

ma@isnmﬁffte aﬂc? (Nnﬁ_nw?t?élpﬁ clu? Io |vé a II%UI(J { é?.l F Ja%nrlﬁ ng %&ﬂd by column
chrevpatdorarky goasilica l9klo eletiha tv«@h ggtfo}euqn Gher @ 8q_)(§i|c Wm’nfatégne 99:1, afforded the

title 2orpodnd dsi afWHii@irtihenolield 23939, 25. 2mmol ) was t hen
added and the m xture was heated at 60C for 90

m nutes. The reaction mxture was then fL\)artltloned

bet ween wat er an%@@ﬁ%ﬂﬁe@?@e’—@%@ﬁ%—l ayers were

separated. The organic |ayer was washed with a further
“Buf{/mlhlﬂ:me 10 Watttﬁrﬁhydgﬁdrﬁtd 6OMAL 100/GHE Sad Md8ed bRbeis@ng a solution of

dus%?qyl‘ain 8%\? 08,n1d(S){gnmto"’;l 1etrahydr%ur6 ﬁ Orlnldqyc;ogd tc? Sjied@eti Fluor%yrldlne (10g,

100p¥o8 iWaf egdeg afopwis @od Ky rwcm rﬁétvrﬁdvaé&meetfﬂfe} Pour it e temperature
maiftifeB8Ylowdisodtl emanideamesg, ABminol) abd berdaded HrepwiRartitiel raixture was

alloﬁgc{rg gtﬂ@ﬂo% te%ggygkaute%r Sb ﬁqug? IHe %Qm/fbly ﬂnﬁ u@’waé sig\gly dlluted w1th water, the

1 oNn uor o di ne
solv(eﬂ_t Weyarporla@fj luaq%r, EFFB‘TGB ngﬁsureG@d A'Pﬁ rgé/ %W? tl %beg&e&g a#nw acetate
anddvatqbv\ﬁhs erghric Iayeswhaﬂepmaﬁe@fdnedzgerqugg@pm@p%t@mdwgm@q_t@@d in vacuo to

we]é)QEHE%s)dué Aht Petsuﬁ@efwgrﬁfllléﬁ aRY tid poade) was@BRInedldurifg a ikkerature range
100mmol ) was added dropw se

ORYI i ,
°f13?1356t$1§‘ éd’éeﬂ 6%6% xture was stirred for 1 hour wth
the tenperature nmintained below -60C. Ethyl iodide

(31. 29, 200mMplepataBisn $iheChvetdecthgsamaiaperidimed t he
m xture was allowed to stir at roomtenperature for

30 mnutes. The reaction m xture was sl o é ? { ”
ThegrachichgipreRaration s (74g) 5\9@we'>-mge°m5f8963tp§@x'aﬁ g P gestc
(25pr)esst rmaxandydtiee ane Siediad avds’ Cpéer t2# t ioorse dhd egagkiaanmixtutey vas then
con@&lﬁgté‘& &n 3Rc@N QF\MZ%tFOpe-Eh QitiO N ghadA @xéoaﬁlﬁrmba%sﬁﬁ@a\x/é%t @dsolved in

dlcrﬂogérﬁeg]a{}ee?ggmg}agr&cg S?hg %ﬁm ca%:ﬁna?r évgs cq]a%g I’L {llq%ﬁgahg{ifm\/ 3&%9% The

resudting ntixture evap siéegd dor stw@t% momtem%wfﬂgn% weg 58 [dHedpver magnesium
range
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of 152-156C, in 35%yield, 4.46g. Preparation 31:

2-Chl oro-4-ethyl -5-fluoropyridine 35 The product of
we@empar@sé on 30 (7.4g, 50mmol ), aqueous hydr ogeaT/1B2005/001267

peroxi de (15% 15nL) and acetic acid (25nmL) were
smtéeﬁtexegga?\& Qgﬁceﬁﬁ@d h;ﬁ‘%ﬁ@ t@t gl\@og yEIBCv gl4 Thé)ldr Svas -Hﬂlﬁhed by column

reaction mxtu concentrated |1 n vacuo_and
CHETEPEREE LR QPR SRS SR B S, 557 o aord
inginsgielewngrtine oxidel iToh intsmepdiatehveas dheh Htket Wit pltpsehotup dxysieridg k40mL) and
whAhdaRa At @200 %or 30 dlitddNtHel sonemttwiaa|vatatedun@s Gotiutebpreskh® and the

re?lguerv%ssu lssol\nag |n 8! Iol’rlgn%tr}vigﬁe aﬁé t{u de%don OJ m&%re 8 Ll]cre angg) 8r8 onia. The

over
'amwi Pi@%dmﬂﬂe%wsl'wizwd@ﬂIOW%{t"éaQ”?SI“F‘t Séllffé?j a%ﬁwepncemfated in
vaz 00 e tdsiaiicedlad purifica iy Gokidn Ghio@atagratdl loowttial del, ellitrgy withl hexane:diethy
etK\?SQSQS% éffo Ak tmé( C&QBMS aglgér%mﬂtﬂ‘g @I@ngn silica 96| '
uting wth di chl or onet hane: net hanol 88 ammoni a,

93:7:1, to afford the |ntermad| ate pyr|d| ne oxi de.

The i nt er medi at ePregaatioh BremotAdp i :

oxychl oride (40nmL) and was heat ed at 120C for 30

To F soyu?orn of sog ur? ELB\S%Q t 21Vr\r’9n§:l ec}/ s‘gavedgg qg)r?%grgo?r%nf ag CLladded 2-bromo-4-

RISt I EMEOR e Mpe (8 D022 TR1209% 265 tp mistugtyes heated at
99C8& anvmiTae sditedt whaynen Svaperad Segarredued @emdurt hedd the residue was

su%r)é;\g&l ifs CA|&M§FH a%ﬁltegard' ﬁg hﬁr\éfae ag@vg%@é;bvmacf‘é“ Jn@é @veamggnesmm sulfate,

arctdgagrgﬁ%{r)]& { at{’g"ﬁﬂf%‘gql‘ﬁﬁﬂfﬁydﬁs'%i he éesagq waséi’su{g?I ﬁréj t\')(? Prﬂg}ét was obtained
diviey a teapetitere hapbe ofd#E0C, 852 5olit i SBTfielkdR.67he titl e
compound as a clear oil in, 28%yield, 2. 31g. 10
Prepar at i oy, 32..:8; B ORps - RAS bk D8 ufRaftive
solution o )
1- propanol (45nL), was added 2-brono-4- nitropyridine
2 [ & Bbrdgopyddthe 2 regD$0mmol) wadviskolvédhie methdll @(he) (150bRY 8rdltRe/ §jution was cooled
102 99%) n- QW mhbrﬁ mvﬁn %5)%n¥‘@§mb %@ﬁm%g) Wds ad@e@glof/v@rand?thb @Mﬁt%ﬂ was stirred

en a
oL St 33%&6 L R e € O PR St was
profiuced r e reattigp mixture wastteenyeagmegde et teprerptuiiaand the sglvens ¢as evaporated
urée Fedi@R@ NEStuEN Bidl feallitBg reddi@d WANEiRAkddakiedpdtbleMacat@r tt® afford the

ln@'r}(ﬁ%taﬁn TI% éa)f vJa? ?Heﬁi ggstpermg d‘lr (ﬁ(ﬁ'l'lo%%th\gﬁes cgdle%t bl 17(?5 A4 gulfuryl chloride

urin enperature range
(7§pL., 1%5’”‘?'5!3@ adggd %llom@/oﬁedreﬁﬁlorsg\%ugﬁ Véqs(ftlrreg f@'ia minutes and dimethylamine
wiY bpraadibd omil 3Basic pH was achieved. The mixture was washed with water and the organic

scﬁht@rﬁ Q/H@drwd %éﬁ'nﬁﬁﬁ@bﬁh%ﬁdtéﬂ laﬁbecogcéﬁ{ﬂitécpﬂ%&ﬁernt@&og of the residue with

SR TP R LBOHE) i PR EB1 LT OT WAL Sl o el 519
-70C. n-Butyl lithium (1.6Min hexane, 35ni, 55nmol)
was addedprepavatloy 3&5cBrbin6-pSadink-2-EibaMd@lic #Rid tem-Batyl dse¥ 15
m nutes. Sul fur di oxi de gas was then passed through
the m xture until a pale yeI | ow precipitate was
P3F-beleRRR L lforphblopideR3amgn - PRMEE MBS Gitsd torfeir!ulieohBromg 2B yPyridine
(1t & e5&hroeleang pghidink €0.3l, 0 8arhmalpis tekbapod diméplarRSheumigiere was stirred at

4d°@%aqs%.rme§§woan tem@rafueesf'é éhwas gaﬁaaga@ocms a&ﬂohéd«'&’aﬂ%ﬁﬂe solution

] ol PR Eraate el P aPh S g0 ano oo
phapio @ixiiwas tifregrfor a fe'FﬂebFQ wiguteg. Tersa@Sﬁﬁ?bW‘)S tDRIssepRigted washed with
brine OdMleY ovef igiesianm tsliite &RdXdohtieBtratdiSin $hdub.rrelfichih of the residue by column
m nut es and di net hyl am ne was then added until a

basi ¢ pH was achi eved. The m xture was washed wth

wat er and the organic
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solution was dried over magnesi um sul fate and
concentrated in vacuo. Trituration of the residue wth
waooditciobor onet hane and g& r ol eum et her af f or dedI/IB2005/001267
title conpound as a white solid in 38%yield, 5.1 g
Preparation 34: 5-Brono-pyridi ne-2-carboxylic acid
chromatographytapl silisatask efyiindavito PRiéaneetal | ap@is | 10019] 19 r80@8 afforded the title
comp@fad BB cobudBsEant jh 7emgieAddedgt o a sol uti on of
5- br ono- 2- car boxypyridine 35 (118ng, 0.58nmmol) and
pyridine (0.3n, 0.39mmol) in tert but anol (1 m) and
the mixture wkEeramlion 35,5-Bromo g1t es and
roomtenperature for 2 hours. Saturated sodi um

N NWQ%‘HQ@ Rhida#Yi eb(Qgﬁ?ﬂgeQ S&hridi) R ad&eﬂ Md-) sondisn biteedtorashdehicaid (480mg,

2. le H‘e&hj L(#Hgaly\age f]z(TL %Sq}? mnxtur% was QH&? f%f 24'%0&% Wethggpnmg gzall in THF,

6mlf, hemrapl)fwas thiee added angl ia tmibdure WPFeS“U?‘bféh? f‘.‘:'ml‘eé)}% poufgadhe 1g@aon mixture
wasSH pritFatdd @l der WasibsiIthrank lirkl andothée RBidudasediutey gith wagEBiL)iand extracted

S e r [ f | . e an
with oh'Jh gﬁn%th%l&d(a{‘t%E Rhd %ﬂg&} g i;é(rﬁ&é&&}actﬂdéé ali ﬁ%g@%ggﬁlw shl?ﬁat d

CO”EQWI’%S?‘P&’P d@ﬁ“ﬁpﬁ? "BYUE iaP G‘é['f'@%Py CO&"UtﬁhF?ﬁ‘aW’? y on silica gel, eluting with
ethybartagneafiotdiyd titla catratrel, as 2@0olessaol®n 20 vied. Béimded t he

title conmpound as a colourless solid in 73%yield,

110ng. Pr epaEatl on ) | cotinam de

5 N, N -Carbo was added

to a solution of 6-brononicotinic aC| d (480ng,
N NZCzQ@dedatmb i grest hyhns i | e xadded (2 ail_Jolugiord ot [eebramioxitatinie acid (1g,

oI ?n df';m‘r@% ltoQ Eje 8141 6R9)Uarn§ the WJ?&’ Jve@r&n'ﬂe% fc(r %deups Bl'ﬁ'Fthylamlne 40% in

ed
Watgft § ?Ffllea7mr69| "aasf”EFPtaﬂ%eF aﬂ% thﬁ Mtge w%sélrrége?( gt { %ﬁewﬁ? bQury Zhe reaction
mixWeeSvas tep dilugd edth dindeemetide (B8aL)pand wieehee withdater DMLk  heerganic layer
waé’\@f%d Cgv!arugo@tqu\éutphatME@ lcofcdmititel ANEcRX THAREIRR W& Yarkidd by column

chro&&toig%aetgyoorge\xé?a egeF Flgtma erm'tpvyl acep ?e tg gﬁgpq tﬂwﬂlte %ng)%g&jc n 46% yield, 520mg.

over” §6dium s
concentrated in vacuo. The residue was purified by

col unmm chr omat o@r&akuion 87: 3 Hisdpesykdperididtdadli Ng Wi t h

ethyl acetate to afford the titIe compound as a

A n%?l%}o% %?ﬁxx@%nh@a ﬂ@q %ﬁg/r%%)t ?“ﬁ}iﬂ? %ggnqgg 30mSP ace c acn 5 §mf_ 0.10mol)
andNetNhydBaurigoj0rai) iwab dtired| i aff ibg ba . far 7igrrmhuteswiedium tiaeptaxyPogphydride
(31 %Qlouits}ngrw&fth& RTRIRIcAREd SdanaGixdre(weg stirred G 2ANTANe) 10 Minutes. The

rea<ft|8? ngJYehs%ltgen rme%wdlsgrrr]’rﬁia)aé %?%déﬁp%ramrg( t“i(? m“gtg%%@ e[t 4@% for 2.5
houaﬂfthaquevta@aStqwr?faéﬁs‘d@defdﬂ?PC?qw%fe?ﬁJB%talﬂ‘P dheyggeidugr wasydisgolyegyin water
(50@L)f THetah@ouslBiubeuias basliee td gaGith 0188 aminxtiaiang thwesslutidnevas stirred for 30

min\%ig%. gbee/gic#rﬁ_ :xtglle%ls %EPE%BH@&Wm G%lee)he?@)@owﬁ@ Qﬁcﬂth%&ﬁbmed extracts

. ! ani ¢ gg‘ ified b
werg GERFL RSP T BB CHGTRE P ASLE P9 OIS T Che g guies by
coluvaischpunaiofram doysilico belneiuting it fialtiergmeting: methansi: Q. 8&c ammesfia, 96:4:1 to
90: R} UlolaRkd W i Z{ﬁ&hbﬂas agababitin hntbiveridlatihegtitl e

conpound 1 n 46% yield, 520ng. Preparation 37:
1 Isopr opyl p| perl d| n-4- ol %5 A m xtsure tof

d . | 7 i B o ,hth ridine
O 30nDI) acetic aci d (5 7rrL O 10nDI) and
o ELRAMIRL PR (Rl hal8died td & (il B AorbdE Glaarkith o7 o,

rumtriacet oxyboro %
2D SRS VHEL S RO LGP TORET BRER S ATy REPE fp 45 minutes A
soluiexs ofshd produck df @reparatfonrdt Még, E10nnrAl) i tetrghydrPlgean (200w waerded and the
m xture was then warned and stirred at room
tenperature for 10 mnutes and at 40C for 2.5 hours.
The sol vent was evaporated under reduced pressure and
the residue was dissolved in water
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30 (50nmL). The aqueous solution was basified to pH9

with 0.88 ammobni a and th@1 solution was stirred for 30
woroate936 The reaction m Xture was then extr ackeEniBaedn01267

di et hyl ether (2x200nmL) and the conbined extracts

mrx'rmaerv%s %a&e%%n@e‘( ?erﬂuéfgrd'{ gHi3hrs. l’l'lhg @Bﬁlo@rﬂgtufemg &1eh Eéﬂie@q’o r'o@m temperature

and(,eéqlqgﬁxﬁ)d (‘:"Pf%brﬁﬂ"fcﬁﬁ Pfﬁﬁg(%wﬂ]%lf%ﬁdr‘? was rﬁgrfron\/\gﬁﬁ{\)@en drchlorowetxane (150mL.)
anddivethl ¢g0mbEt Thanleyane tweaen eépa@ied 8arginth® naoaeougalaypr wasqgre-extracted with
dichiforethade (¢5@me fﬂr@dortgm tdydrk Bvdd QeuBtedpSiried Yoedrl eatliuei lsulfate and
congeng%ﬁtg ntvargo% &ve %gep?vré Brl l]-"urlfrcagron gﬁhep %{)ﬁcp %Jnﬁ%&%ﬁr‘atography on silica
gel tq*namrhdwmoremﬁta@mmwramﬂ.orré R8T 7 - BeeLiite compound
in 80%.yRidR.02g1l mMmol ) was added to a solution of the

product of preparation 37 (3g, 21 mmol) in

tet rahydr of uran (20rrL)|and_t he _qutl on. vvgs_ sg e te‘d -

product of preparatlon 3 (1.8g, 6 9mmmol ) in
Palla&lih "iln%rgﬁre)fdér Z\Qm—c}ddw% @gglﬁﬂn AN ghe tgARiuB lof pWdPhration 38 (500mg,

1 B%fgrgg){, ?/Il%&d{o B)PC icgcp (ﬂ 3 3 nol?&nﬁ.&#rﬁcﬁtﬂ%&;{r{%ﬁ@&%rred under 50psi

of hyHegenderd! hedrs tab5¢’ eorhetnwpe Pt tmref"tera%df%%ﬁ@?%l% HaiHgdyrouah with
ethBrf UG Ghed FIRSS Ul . evhbiatéde Shddt Gedwaes fpessdre .t Tien edidire v @igsolved in

dlcﬂergrnetr?ang i \I;\}erﬂgd C@? aﬁ}rated ?Jdgm\’}@gir%en(c%&%a\e solUdén. |T@¥%Fg§nrc phase

separ at ueo
wawirteﬁ ovey Fﬂ%?“!ﬁ%?'i’f’a‘i?@ce(“i rm?asr’:uel-fﬁ @g%? E(ai itle prf)cgmte arssa co%uréess oil in
21%®|mbr1n®d dried over sodiumsulfate and 5 concentrated

in vacuo to give a yellow oil. Purification of the

95: 5: 1 afforded the.tltléﬁéﬁ-‘b’eund in 80%y| el d.
2.02g. Preparat|on 39: 2-

hEgé e!qﬁr%@r c\f/jlﬁ’ %3@%@“5%«3% o%fa)ﬁba 989/ @nr\ﬁers‘ﬁ & Wrsconsrn and membranes prepared

-na %’
c}%}gég(etﬁ\gare gtyﬁ)ﬁsls M&nb&e&%@de@ grﬁgad DAsERY; bgﬁler r}on??&rng 2>f Tris-HCI 50 mM;
KOprouMCc Mo®f TpMepa7at MgnNERH, (BOOYRY, PreEodiasnyi) 120M@/m NSt polylysine
schdt oqq:l?dx%tk/ Bedslif a( Jatrr?’zma)rg bidtetib ARG bee(daﬁﬂ_é h@ngdattd@ The coupled

beﬁdﬁmegersgrea\r\%%é%nwgo%eg {)ro}ern b%gé)n'?r{ﬂﬁatron f:-mr%/ r% Q%Ermdeﬁ (rrrrco% assay buffer to
givArwatkia gqlgtion Mg'amnpgg/ntl 7P B'LF@WSt\ﬁPT‘PPU”%‘E’ﬁaﬁqeefd to aﬁ@welhrarcrotlteplate at a
findliabdal &p@oM@araBAg ADEN @Cketidl theibg timtkne €lin (B 1@8)Stageneraidiat 10 point 1Cs

curvg %hrd_rluﬁ #%69‘{3?%3!9%&%99 hrq%{grémdépgmrc%wréj@@/nﬁ\% W@sspm%gd in each

saturate en car

wef) pbaasm well Blﬁrﬁé%a fr%égss%yrclog%e of 3 h&n@aﬂpg olfIBea membrane mixture
was @dnize rthe agseylplates wee sfmkérdordf Hoar af raoi dempetatuse i*ﬂdd’?fuféet‘edé%f adurther 30
mlﬁﬁésoalt' Fdoﬁﬁ&n&s‘r&turé for beakis %8 ¥dttRl Ohhe blakSYer thatkead orgameackard TopCount

g% B%ce&s?ge? é?éﬁamenﬁ HE&QJ %bég%scamﬂ ?d Dgr%g@&frneﬁ%@ﬂ/oDMSO

vetwdplng@lgarngoquK% =39 by a9 it UKEPR 98 hPSF IFERPNET Bqes were fitted using a four
pal‘elﬂ"leréﬂoéﬂétkéd iPindihs RQIASJ!; Rva & B&livERIENG aeShepg-e padfieshuation (Cheng, Y.C. &

Prﬁﬁc’ﬁ&% Icfn&ﬁt gloghte%n acBlr 95 685 0g VENDr aNeS wer e

assay consi st ng of Tris-HCI 50 mv
KCl 10mv Md 2 1rrMpH74vv|th NaCH, and were
pre-coupl ed w th 12880énBas¥EFunst aye 25

Scintillation Proximty Beads in a ratio of 16ug
protein to 1 ng bead for 2 hours at 4C. The coupl ed
beads were separated from uncoupl ed protein by

centrifugation and re-suspended in cold assay buffer
to
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give a working solution of 6.25 ngs/m. 20 pl of test
conpound was added to a 96-well mcrotiteplate at a

wo cwaliimssay top concentr &2 on of 10pMin seriBtT/AB2805/001267
log dilutions (1 in 3.162) to generate at 10 point
I C50 curve. 20 pl of 3H UKO68798 (Dofetilide,

Compeyngh aare eugheatsdfusiog aceli bapadyfurizBon8BasEiy/ mareiried cAMSthpligicieldctamase

redoRere R 23RVl btat) cai B8 \/V!ﬁl enemat@& @rortnori@( 595 Nals &preéhg a CRE B-

RS RSB S0 2 P B LRIl o O flivor seeded
a qrevity osFRRIeEH celigiml, andhasen rernig dInMEMipeiregenirseprigmdnted with 1% dialysed

FBENSIGHhS L BEM ﬁl@tﬁmlae {Sigrdal @ﬁ\M%Qduunﬁfb)lﬁMﬁfés@ha)rm non essential amino acids
(ln&'ﬁcggr%raa& lég M g F(‘$g'ﬁ%o|9 ﬁ%‘; bf\&% c?:ﬂgd 944%9(38 {a}’\’g égD %losmences Hs

on a
recaPIg PAREEIFH GPC”B)I—PC@K@GW%IUW'%%# mnvbtoezaonusgﬁ@ooow;i@mu'ated

syrdrﬁsis RECAMPYMdastBIVEGY 4 5Rbis®l 8-ldcRmasd élea@é@ﬁ oﬂ-@@%l/ﬂﬁdye (Invitrogen). For

lef) %fegerrr]rﬁd%hm te]sp Wo%s %§e7§§parrfeel?§er q‘Se 590 H§A¥§S(81Hraa at a dose

usl
respPnEe jof 5{%?|ﬂ A MWt ?/élaa' m%cqnﬁ@tremn@mr@%qu 0.5%. Cells were

incetgpittatidr 0 B m{rlae pigs/miNusGomBoundPsind S fabilitYNotderndit 4 8ufBibrskolin-stimulated cAMP

T e

calpyiaissoiAT e Wese &f %WI‘SP%E‘&? iogtedi &t ARjagenists|bpseg L8 &8 erREHBENAIN dptermined
imedis €8y (repeesentddny treAddRatioh rag LKghof( B0pta.c arainarSienetit roefmenittagsn [L] of 1nM,
ac@RIMG t&BL CNnk YrusdShBbBvBRIK = IEDHR1 enerated from

HEf(— 293 cel Ibsfuéxprgsm ng a {Esn)ﬁ Mﬁm\’gt amase reporter

gene and transfected wth human h| stam ne H3 receptor
The ggrourda pi tae fxapmples kavel Bepnagsteddn e s dgsgys gibscB®O 2000 and were found to
hawwed K, 8dind of lea$1EHarg1o00MIM OMieS H cginbaséduidibAa( dseayi THeO@ I Dreferred examples

ha\%l%pie lv%[]@&tlgsg tﬁ% nlg‘lfnﬁf ﬂl %(Fﬁ%gseg fun@f%nglscxl %g:ig: a %r@{h <if grﬁ\ehter than

| utam ne ﬁ g ruvat e
st B2 el Seiioa5ee o Sala (o FT4 ¥ S Y BB EESn below
pI ates (BD

asé@a@mra\)examplpol y D | ysi ne coated 384 wel |
BIroST| e Ed)cen 9 K.‘?‘db?é?ﬂh&! AGOTT St T 'F@(HS‘ceN T L"K.‘"('dofetlllde

=

J00, peddeniLy

B¢t
by (3

I act"élhase

s
cl eavBfye of

CCF4- Al

AV NS ] bRt aptags

M dyeM) | nvi

oI

50 gdgt erm natd 6
i-n—PBS (Signa) -

re
nd-DMVSQ.(.Si

5T gHMP(

1nn\ at

unds; were

a.dose 10

preanes

rpcpnnqp

B 5xM0- 18938 5x10-' WEY t h

Y f Phal

DIVEES-¥oncHg

nt r atPon

4 the

ninuf
T 11Ty

asgay of

b g nI us/m-uius—conpound

0. 5%56@' I's

WEBE

oo Ut o oT

IncUpggzed f

r ahlllt\

or J1?0000

r?érm L 10819 or sKol i 5844 mul At e88 cAWVP Syt hedi s |1P|00991e

psesence @kal NM I rregggg was

ahoavao Funect.d nnfl \LQI ues
IBR B EAATLER"ANL".

nmeasur €d assdescr|{l betgsass

wer-e bal culated from the
Wwer-e c-a—-GtH-ated 1 H-o-tne

1850 bf cBidounds teaé’f“?é’d as| anfgoni st ¥ Based on Zp8S

12850
menisalal y det ergssgred meya2 t ECH0 4(gsepr €sentgeog N

eMper
af _2ENNM and n_i ti1t

tha. oot an ac AN np
1T CTHUatTT UTT aS |1 T IIINIVE T .0 B B A U T vy
brding to t

&Bncent rat¥¥n (U] of °P°UAM | 15 acc he

Cheng- Prussof f equati on where K,

(1CSO/(1+([L]/Kd)). The compounds of the Exanpl es
have been tested in the H3 assays described above and
were found to have a K, value of less than 1000 nMin
the H3 cell based functional assay. The nost preferred
exanples have a K value of less than 30 nMin the H3
cell based functional assay and a K, value of greater
than 20 4500 nMin the dofetilide binding assay. The
data for sone of said preferred conpounds are given
below as a matter of exanple: K, (H3 cell K
(dofetilide K, (H3 cell K, (dofetilide Ex. No. based
assay - binding assay - Ex. No. based assay - binding

assay - nM nM nM nM
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22 9.16 51750 64 4.67 55492 23 10.28 11500 65 16. 28
46057 24 8.21 35650 67 §9.65 100000 25 5.56 55900 68

w@28/1108000 26 5.24 9885 70 6.32 94353 29 1BCTWEB2005/001267

64400 71 13.73 22885 44 18.14 85800 72 4.86 13700 48
14. 54 100000 63 WO 2005/ 1tHiaé$ PCT/ 1 B2005/ 001267
Clains 1. A conpound having formula (1): NCR [1)

A-, / ON 5 or of formula (!"): All, 0O NNCR or a

1. pbrmrrendidatiiodernbig (hccept abl e salt or sol vate thereof,

wherein: R is het', optionally gubstituted by one or
two substituents indepgh | y'NSel ect edlf rom hal ogen
10 (C1-A4)al kyl 8pt| omal I y sulgsti t ut ed[]by hal ogen
(C, -C4) al koxy, ituted by hal ogen CN
nor pholino - NR2R3 15 (CH2) nC( O) NR2R3

or off@HAR AC( O) O- R4 - (CH2) n-NR5-C(O)-R4 - (CH2) n-NR

5-C(0) - NR2R3 - S02- NR2R3.20

02-(Cl-C4 alkyl) -R6
- O R6 wherein independ nt R

fon each supptituent

or a pharmaceutically acceptable salt or solvate thereof, wherein:

R'is het', optionally substituted by one or two substituents independently selected from:

halogen

(C4-Ca)alkyl, optionally substituted by halogen

(C4-C4)alkoxy, optionally substituted by halogen

CN

morpholino

-NR?R®

-(CHz),C(ONR°R®

-(CH,).C(0)O-R*

-(CH,)o"NR®-C(O)-R*

-(CHz)y-NR®-C(O)-NR?R’

-S0,-NR?R®

-S0,-(C4-Cy4 alkyl)

-R®

-O-R®
wherein independently for each substituent
n is an integer selected from 0, 1,2 and 3

R R, are independently from each other selected from hydrogen and (C-Ca)alkyl or R*
and R? taken together with the N atom to which they are attached form a 4, 5, 6 or 7

membered saturated heterocycle
R* and R® are independently from each other selected from hydrogen and (C;-Cs)alkyl
R® is phenyl, optionally substituted by halogen, (C+-Ca)alkyi or (C4-C4)alkoxy

Alis:

(i) a group of formula

— (CHy)y——

wherein:
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nis an integer selected fromO, 1, 2 and 3 25 R2 ,
R3, are independently fromeach other selected from
whyasogess and (C, - C4) al kyP4or R2 and R3 t akenP¢DIEDOR101267
with the Natomto which they are attached forma 4,
5 6 or 7 menbered saturated heterocycle R4 and R5
ar eMisfA EYRIREM 3 19 6f r om each ot her sel ected from
hy dR'ogpe R° aredeacCindphaenkyydelectB frors hyinasay, | (C1-Ogtikylo (alCh)yycloalkyl and
subgliokit el ay) al ogen, (C -C4)al kyl or (Cl-C4)al koxy
30 Ais, (i) a group of formula 7 N m, . R8
e e g3 s B 45 12 i 56 PSR 9 oo & o 7
i nt meyeleredrsaigiadtheteGCIRE. WistkinRBe &r atore isentidnaly seriagertint N.yp. S, SO or
?(e:g%t ad ViHeeym byide0gaed he(té?&cy@%sabd{iyrhally substituted by one or two groups
- r oX -
S SEARISA B o, o 1B O S 0, v
at t AR YR mMCAIR(CrGralkyl.6-CGr CyCozkyhien e r &Ny (Rt @fno. (Cr-
het epagiaine anddied, &, akygiaein€ at om i s optional ly repl aced
oo DY N, 0, S SO or SO2 and wherein said saturated
. het ercg%)(cl e is optionally substituted by one or two
W) g8 "M ependent | y sel écted from (CL-C4)al kyl ,
(Cl1- 4) al koxy, (Cl-cC4Yyalkoxy(Cl-C4)al kyl,
hydroxy(Cl-C4 al kyl )}, Qydrex§H.),CerQ( C1- C4) al kyl ,
-C(O-(C1-4)al kyl -N O NH2, hal o, am no, (Cl-
wh&d)al kyl am no and di [ (Cl-C4)al kyl Jam no 10 or (ii) a
group of fornula; NO (CH2)p wherein p is an integer:
sel RERRIHEPFSRED P2 215 0 represents a 4, 5 or 6
e NG espederda b dr adr échelnbered @yatdddeepycenal | y substi t ut ed

Eydmi&ramgﬁmstit&t@b%%bw l6,-dfelRyl GEL-LYi8JcRakyK Y hydroxy(Ci-Cs alkyl), -(Ci-
y O HG 1K) A e gne
-(C Sﬁg‘%?%”%‘%é’)"' A')Oél(i%qgj)%%&%)'\‘}\her ein het' is
wheyein Bett e gelgcted e oTRDesy@liE Pbigyplic hpterpwPaic geres X prigt 10 ging members,
whight @nfas 103 \Biong h&erbAond(6) sblbdig fiTRIMdO§S, oxyydnisbtsuont ai n 1,

2, 3 or 4 heteroaton(s) selected fromnitrogen, oxygen

and sul phur. 20 2. A conpound of forrmula (1) or ' .
2. REoBRPIhBLoTH A ) 25 SIS 8 SRy APTEn Bed SLeBHeq frgfyroneeste
hetanoaromsticIgiapps haying Sea B ainmmembegs: ohifs contain hip Snitrged atoinpgr 1 nitrogen
atomar&yge\‘\mt&wh akPHIdyBlicroknati® heterBdré 46 QRu@! RBg Oror 10 ring members,

whr@tl1 Eorn%%q QO 4 nitrogen atoms or 1 nitrogen atom and 1 oxygen atom.

3. A compound of formula (I) or (I} as defined in claim 2, wherein het' is selected from monocyclic

heteroaromatic groups having 5 or 6 members, which contain from 1 to 2 nitrogen atoms.

4. A compound of formula (1) or (I') as defined in any of the preceding claims, wherein R'is substituted by
one or two substituents selected from

halogen,

(C4-Cy)alkyl, optionally substituted by halogen,

(C+-Cy)alkoxy, optionally substituted by halogen,

CN,

morpholino,

-NR?R’,

-C(O)NR®R®

-S0,-NR*R®
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atom and 1 oxygen atom and bicyclic aromatic

het eroaromati c groups hagsng 9 or 10 ring nenbers,
wobkishiwantain 1 to 4 nitrogen atons or 1 nitrPCEB2G0I0I267

and 1 oxygen atom 25 3. A conpound of fornula (1) or

(1" )geas defined in claim2, wherein hetl is selected

fr%alga)nocycl ic heteroaromatic groups having 5 or 6

e whi ch contain from1 to 2 nitrogen atons. 4.

wheip Bt anicR’ 6fe s @efinad ia apy of thgprepqaing clgigisdef i ned i n any of

the preceding clains, wherein RL is substituted by 30

5. R %%np%gg c?“f)o qﬁMP gt 8rt(lz &g E?ﬂnéc?lln %Eﬁﬁeﬁj \JhErQﬂ‘ F\h "ﬂJ Lﬂgﬁ)@htuted or substituted by

t1tut eg?j
(C(BERBAF 2P RS PTGhal - aBSeT PR 0y ot gaineenbagom e
oth8Bsefrttegiinod iydogen andNR2R3alkyl.- C( O) NR2R3 - S02- NR2R3 65 WD

2005/ 111036 PCT/1B2005/001267 -R6 -0-R6 wherein R2 ,
R3 and n any. f the r ng. ..
6. élcgrrn??gnﬁg f%mmﬁ%igﬁ@oﬁ pnefj [‘?ne pEelcsdl rc%ﬁ%,q/kh%%g A is a group of

forgelti ned in claim4, wherein Rl i's unsubstituted or
substituted by (Cl-C4pal kyl, (Cl-C4)al koxy, C(O NR2R3
or -S02-NR2R3, wherein aACHB3—are i ndependently
fromeach other sel ect,gd from hydr ogen and
(Cl-C4)al kyl. 6. A compound of formula (1) or (I'% as

whelesininnie 8 o 3 Prafespbiy B apd 2 Jpe Blaken tpgetberaitribe p Whigh frey age attached

forB 0816 60hembd@d kAirBld Rsterbtfcle, WNich (sCirRjosfitutéBor whtatitetedbyrne r two (Cy-

ably 3 and R7 and R8 taken together wth
C“faﬁg ﬁ\ﬁga%}rrﬁt vvhi ch they are attached forma 5 or 6

nmenbered saturated heterocycle, which | s unsubstituted
7. @rcospHosd of farhed (by (10 e defined wgla(w(ﬂ.whqmyﬁ Ryd F R® igitep fagpthgs | with the N-
atcmaRthh ihey are attAcHe fRA lé@m%bé‘réﬂ"é&ﬂxl‘a@ed(h]a)erd&?ele( Whith RSinsubstituted or

in claim®6, wherein R7 and R8 taken together
S“V\ﬁ?{ ﬁgﬁh%‘eﬁmaf“ém'to which they are attached forma 5

menber ed saturated heterocycle, which is unsubstituted
8. BlcomUkisdt fofmitized ohy) 3 riefined intamDof aeitiay fta 5, wherein A is a group of formula:

(Do —

wherein p is 0 and Q is 6 membered saturated heterocycle, optionally substituted on the nitrogen atom by
(Cy-Cslalkyl.

9. A compound according to claim 1 which is 6-[2-[(1-Isopropylpiperidin-4-yl)oxy]-7,8-dihydro-1,6-
naphthyridin-6(5H)-yl]-N-methylnicotinamide of formula:

10. A compound having formula (VII) or (XIV):
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20 8. A conpound of formula (1) or (I') as defined in

any of clains 1 to 5, wherein Ais a group of fornula:
wWOl@sATH3) P wherein p is 66and 0 is 6 nenber edPCT/IB2005/001267

saturated heterocycle, optionally substituted on the

ni trogen atom by (Cl C4)al kyl. 25 9. A conpound

according to c his

6[2[(1Isopm d|n4yl)oxy]/7 fhydro-1, 6-

napht hyri db ]- N—nethyInAco Eé

formula: O CHB NHNa 1F ggﬁpou havi ng
formul a (VII or V) WO 2005/111036

whw@w‘\uw@efﬂp@m@w anB@ I BOIRFUAg TPYNI PIRETPRY bepy pryaliylxi v)
wherein Ais as defined in claiml and PGis a

f abI benzyl or allyl 11. A
11%&%@%&&%&23?0” @ T ory(X\/) P NHA T A

NH ONO NS5 wherein A | fined in
claimi1. 12. Al|phdfnaceuti cal CONpgsi orl i ngl,uding a
conpound of* egm a (1) or (1")o r Sa

pharnaceutlcalvanacceptable salt or solxate thereof,

whas; % X . n% one of clainms 1 to 9, together wi t h
) §FW€8€U? Kl 10 acceptabl e excipient. 13. A
conpound of the fornula (1) or (1') as defined in any

12.00 pha@fiaceltiedl BEnpbsiticd ikiuding @ cphpdunmcfant focalal (y or AT crepprabhageutically

acc%g\laglel_% t o?’é?)'vgt@#h%regh&g c?eﬁrfeﬂd (ﬁ Q\P oK cldims Rid %%&ﬁémm a ?r;]aﬁnaceut|cally

e use of a conpoun the formula (1) or
accoptalie$iREY in any one of clains 1 to 9 or a
phar maceutically acceptable salt or solvate thereof,

13f/QEorﬁpG@mdrHﬁfﬂ\Uff(ﬂﬁBIHrI?oer a'% d¥R GREB bhe bocidifi&ato @or a pharmaceutically
and is indicated. 15. The

accegtgtﬁe ?a(ﬁgr sorvatV\m\ereaf f%]; uste as a?)edlcarr]ea (1) or (1') according

to claim1l4, for the manufacture of a 20 nedi canent
14f Ofe dshef trcedpdumnbf BE fehmeien)) dr §0radeefhed N gyainaef claims 1 to 9 or a

ph%%%%h 9@'&@&@&5@ Q38 ol W@eﬂerwxﬁoﬁﬁwl{ maRSYEROb! & medicament to treat a

I sorders, Cogni tion defici ency di seases
disg35e fpr yaichy %Hgﬂ”ﬁ\?‘r'” fsease or nild cognitive

i mpai rment, depression, nood di sorders, schizophrenia,
15281 B ¥t ALSYosHRIr & thedtbiriat i) A 19 @kdoking t(hMElﬁurﬁCtoi Wetryanufacture of a
medicament for the treatment of sleep disorders, migraine, dyskinesia, stress-induced anxiety, psychotic
disorders, epilepsy, Cognition deficiency diseases such as Alzheimer's disease or mild cognitive
impairment, depression, mood disorders, schizophrenia, anxiety disorders, attention-deficit hyperactivity
disorder (ADHD), psychotic disorders, obesity, dizziness, vertigo, epilepsy, motion sickness, female and
male sexual dysfunction, inflammatory diseases, adult respiratory distress syndrome, acute respiratory
distress syndrome, bronchitis, chronic bronchitis, chronic obstructive pulmonary disease, cystic fibrosis,
asthma, emphysema, rhinitis, chronic sinusitis, allergy, allergy-induced airway responses, allergic rhinitis,
viral rhinitis, non-allergic rhinitis, perennial and seasonal rhinitis, nasal congestion and allergic

congestion.

16. A method of treatment of a mammal, including a human being, suffering from a disease for which a
H; ligand is indicated, comprising administering to said mammal an effective amount of a compound of
the formula (1) or (I') as defined in any one of claims 1 to 9 or a pharmaceutically acceptable salt, solvate

or composition thereof.
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di sorder (ADHD), psychotic disorders, obesity,

di zzi ness, vertigo, epilgpsy, notion sickness, female
wapahs/1imBe sexual dysfunction, inflanmmatory d|B@H05/001267

adult respiratory distress syndrone acute respiratory

17 Zécd?rlbﬁltatfoﬁ%ga %bfrﬂéyuﬁ’cﬁ& forhﬁl@ e b () &%, defriaE QNAry oRE BNE ckinS 1 to 9 and
chronic o Stg m)nary di sease, CyStl C

angithe phagyagologicy ag% hyserra rhinitis, chronic

sinusitis, aIIergy, al | ergy-induced airmay responses,
1894 ¢oHb@hton ﬁi’léléﬂnbd} B claimVi 7rvadleremientdttet sharnmdagicallylaetivgiagent is an histamine
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fornula (I) or (I") as deflnwm in any one of the
ai ns to 9 and another pharmacol ogically active
maﬁ%ﬁwaxvis A conbination as clainmed in claim17

wherei n the other pharml ogj active agent is an
histam ne 5 H, receptqr anta oni $t. 19. A process to
obtain a conmpound of for BH (I") according to
any one of clains 1 to 9, CORp ising the step of
reacting a halide of fornula -X wherein R is as

whgeeiniAees defped Ay A BFAEF AT 1 to 9 and X is halo, in
the presence of a base with respectively a conpound of
formula (MII): I NH A O\N 10 (VIIl) or of formula

(XV): AA. WH ON(XV) wherein Ais as defined in
any one of clains 1 to 9.



