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Aithough H, ligands are known thers is stil a need to provide new H, ligands that are good drug
candidates. In particular, prefarred compounds should bind potently to the histamine H; receptor whilst
showing little affinity for other receptors. They shouid be well absorbed from the gastrointestinal tract, be

35 metabolically stable and possess favourable pharmacokinetic properties. They shouid be non-toxic and
demonstrate few side-effacts.

The present invention therefore provides a compound of tormula (1):



A ONor of fornmula (t') DL ADO N NCR or a pharnmaceutically acceptabl e ask
or solvate thereof, wherein: 5 R is hot', optionally substituted by one or
two substituents Independently selected from hal ogen (C, -C4)akyl.
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the N atomto which they are% ' ] a4, 5 6 or 7 nmnenbered
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substituted by hal ogen, (C, -C4)akyl -C4)alkoxy A is: (i) a group of
formula: ' N (CH2)m 30 Re Wnerelln}rls a integeﬁ.]fromz to 6 WO
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or a pharmaceutically acceptable sak or soivate theraaf, wherein:
5 + R'ishet!, optionally substituted by one or two substituents independently selected from:
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(C1-Ca)akkyt, optionally substituted by halogen

(Ci-CJ)alkoxy, optionally substiluted by halogen
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20 wherein independently for each substituent:
n is an integer selected from 0, 1, 2and 3
R® R, are indapendently from each other selected from hydrogen and (C,-C,)alkyl or R®
and R® taken together with the N atom to which thay are attached form a 4, 5,6 or 7
. membered saturated heterocycle
: 25 R* and R® are independently from each other selected from hydrogen and (C,-C,)alkyf

R? is phenyl, optionally substituted by halogen, (C,-C.)alkyl or (C,-Cy)alkoxy
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(i) a group of formula:
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m is an integer from 2 to 6



R7 and R6 are each independently selected from hydrogen, (C, -C6)alkyl,
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In the present description the following definitions are used, unless ctharwise specified:
*halo” denotes a halogen atom selected from the group consisting of fluorg, chioro, bromo and iodo.
“(Cy-Coalkyl* denotes a saturated, straight-chain or branched hydrocarbon group having from 1 to x
carbon atoms and includes for example (when x= 4) methyl, ethyl, propyl, i-propyl, n-butyi, i-butyl, sec-
30 buty! and t-butyl and further (when x=6) pentyl, i-pentyl, n-pentyl and hexyl. This also applies if they carry
substituents or occur as substituents of other radicals, for example in (C,-C,)alkoxy radicals, hydroxy{C;-
Cg)alkyt radicals, (C;-Ci)alkoxy(C-Cyaliyl radicals, (C,-C,)alkylamino radicals, di[{C,-C)alkyllamino
radicals, (C,-C,)aliky-COOH radicals, {C,-C,)alkyl-O-(C,-C,)alkyi-COOH radicais etc... .Examples of
suitable (C,-C,)alkoxy radicals are methoxy, ethoxy, n-propoxy, iso-propoxy, n-butoxy, iso-buloxy, sec-
35 butoxy and fertbutoxy. hydroxy(C1-Ce)alkyl radicals are alkyl radicals substituted by hydroxy. They can
contain 1 or several hydorxy substitusnts, if not stated otherwise. Examples of suitable hydroxy(C,-
Ce)alkyl radicals are hydroxymethyl, 1-hydroxyethyl or 2-hydroxyethyl.



C6) al kyl radicals are hydroxynethyl, 1-hydroxyel hyl or 2-hydroxyethyl. WO
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heteroaromatic groups having 5 or 6 members, which contain from 1 to 2 nitrogen atoms. hat’ is
prefarably Cinked.

In the compounds of formula (1) or (F) R* and R® are preterabiy hydrogen or methyt and R is preferably
phenyl substituted by methoxy.
35
The one or two substituents on R* are preferably selected from
halogen,
{Cy-Cc)alkyt, optionally substituted by halogen
(C+-C.i)alkoxy, opticnally substituted by halogen
40 CN



35 The one or two substituents on R are preferably selected from hal ogen,
(Cl-4)alkyl, optionally substituted by hal ogen (Cl-C4)al koxy, optionally
substituted by hal ogen 40 CN WO 2005/111036 PCT/ 1112005/001267 nor pholino
- NR2R -C@W“-SONWR' 5 -R-041 wherein R, R _and R are as
defined abdVe" Béoreferably, At is unsubstituted or SAfD<MB2M050RLR6E,

(C -C)alkyl, (C -C4)al koxy, C(ONRZR or -SO2- 10 NAW wherein A2 and f1'
are i ndependerfedmpolie om each ot her sel ected from hydrogen and (C, - C4) al kyl ,
preferably net-R§g¥&’ According to a preferred aspect Ais a group of formula

R (N (C%. RrL5 wherein mis 2 or 3, preferably 3 and R and R taken
together with e Natomto which they are attached forma 5 or 6 nenbered

sat rated het€ e, which Is trtsubsdluted or substituted by one or two
(C, - CHal kyt,Bbreferably methyl. Mre preferably R and R taken together
with the N-atoggfo which they are attached forma 5 nenbered saturated

het erocycl e, i i USRS ' substituted by one or two nethyl. 20
According to \équ'g%ﬁen?%:)ref efg'r%eaghée@%ec Ais a group of fornula: N& CHZ)n

wherein pis O and O is 6 nenbered saturated (heterocycle, optionally
subst i t ut Woke @referdbly, Mii¢ wBgEMuBY onsubytituted Gl (CAGIy (C\{05)akay, aLDINRPR apramy| . 25

Speci fioC RERP, Glnbriifl R SHATH WRCfdeBéraerty b edcR olnBrCaeleB¥Eidm MArogbrCaridESEIdySt €d 1N
t he Exarrp‘lw%g ﬁect n bel ow, and nore partcular(r. 7-pyridazirt-3-0-2- 3
pyrrotdi nt ? f)'?'%‘bygxy) -5,6,7,8-tetrahydro-1, 7- napht hyri di ne,

According to a prefemed aspect A is a group of formula

N

N— (CH,) =
R'I

15 whereinmis 20r3, preierablysandﬂ’alldﬂ'takantogtﬂmwﬂhmaNatomtoM\ichmeyaraammd
form a 5 or 6 membered saturated heteracycle, which is unsubstituted or substituted by one or two {C,-
Ca)alicyl, preterably 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.

20
According {0 another preferred aspect A is a group of formula:

wherein p is 0 and Q is 6 membered saturated heterocycla, opticnally substituted on the nitrogen atom by
(Cy-Cu)aikyl, preferably isopropyt.

.

Specific prefarred campounds according fo the invantion are those listed in the Examples section betow,
and more particularty:

7-pyridazin-3-yi-2-(3-pyrrofidin- 1-yipropoxy)-5,6,7,8-tetrahydro-1,7-naphthyridine,
8-pyrazin-2-yi-2-(3-pyrrolidin-1-yipropoxy)-5,6, 7, 8-tetrahydro-1,6-naphthyridine,

30 &-(6-methylpyridin-3-y1)-2-(3-pyrrolidin-1-ylpropoxy)-5,6,7,8-tetrahydro-1,6-naphthyridine,
8-pyridazin-3-yi-2-{3-pyrrolidin-1-yipropoxy)-5,8,7,8-tetrahydro-1,6-haphthyridine,
N-methyl-8-{2-(3-pymolidin- 1-yipropoxy)-7,8-dihydro-1,6-naphthyridin-6(5H)-yilnicotinamide,
6-[2-(3-piperidin-1-yipropoxy)-7,8-diydro-1,6-naphthyridin-8(5 H-yl]nicotinamide,
2-(3-piperidin-1-yipropoxy)-6-pyridazin-3-yl-5,8,7,8-tatrahydro-1,6-naphthyndine,

35 N.N-dimethyl-6-[2-(3-pyrrolidin-1-yipropoxy)-7,8-dihydro-1,6-naphthyridin-6(5H)-yl]nicotinamide,
2-(3-[(2A)-2-mathylpyrrolidin-1-yprapoxy}-6-pyridazin-3-yi-5,6,7,8-tetrahydre-1,6-naphthyridine,



6- pyrazin-2-yi-2-(3-py
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Suitable base salts are formed from bases which form non-toxic salts. Examples inciude the aluminium,
35 arginine, benzathine, calcium, choline, diethytamine, diolamine, glycine, lysine, magnesium, megiumine,
olamine, potassium, sodium, tromethamine and zinc salts.

Hemisalts of acids and bases may also be formed, for example, hemisulphate and hemicalcium salts.



citrate, edisylate, esylate, formate, fumarate. giuceptate, glucoralte,
gl ucuronate, hexafl uorophosphate, hibernate, hydrochl oride/chloride,
hydr obr om da brom de, hydrol oddeAodde, ise hioraste, |actate, malate, yl vyl

phat e, aphl hyl at ei 2-napayl ate, nkofinate, nitrate, orofat - 30 nml eat e,
rnal onat e, VRS M036ei h sul n oxalate, painitate, panpatt&/IB2005/001267
phosphat el hydr ogen phosphat e/dhydrogen phosphate sacchar ate stear at e,

succi nat e Fortageview-meuitable aits -gee Hanslbiook,o REQuH [8: 55 Selep 1 Uselpyse
sal t's ar e shafllaR@Wemmind (WkS/CH, WhiniRim, Gémﬂiwmoe)t oxi ¢ sal ts Exarrpl es include the
alum nium 35 arginine, benzathine, calcium choline, d| et hyl am ne,

di ol am ne ci ne, si ne. sium., ne pot assi um
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for exanple, a,2lactone or |actam using the desired acid or base; or 10
(1) by camvmlmmmeswww&mteheucmmndmfmhmgMamwp}ecmté ommastade(l') to
anot ggr b?éo e ﬁ‘ggﬂen ar‘iie'ﬁtc‘a re";c)aaftfl carhggﬁaot in
Sui X | ypi y ut i
ol ut i ii ”?H@“Fé@’m ?‘t’ﬁﬁ“‘%ﬁt‘t‘“@ “‘5"’% ' and be collected by
filtration or nmay be recovered by evaporatlon of the solvent The degree of
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Hereinaftar all referances to compounds of formula {1} or formuta (I') include references to salts, solvates

{ 30 and complexes thereof and to solvates and complexes of salts thereof.

The compounds of the invention include compounds of formuta {1} or formula (I') as hereinbefore defined,

including all polymorphs and crystal habits thereof, prodrugs and isomers thereof (inciuding optical,

geometric and tautomeric isomers) as hereinafter defined and isotopically-abeled compounds of formula
35 (1) or formula {I").

As indicated, so-called ‘pro-drugs’ of the compounds of formuia ([} or formuta (I') are also within the scope
of the invention. Thus certain derivatives of compounds of formula (1) or formula (I') which may have little
or no pharmacological activity themselves can, when administered into or onto the bady, be converted
40 into compounds of formula (1} or formula (I) having the dasired activity, for example, by hydrolytic



Hereinafter all references to conpounds of forrmula (1) or fornmula (1)
I ncl ude references to salts, solvates 30 and conpl exes thereof and to
sol vat es and conpl exes of salts thereof. The corrpounds of the invention

i ncl ude coq,pﬁ%ggjﬁ forrrula (1) or gorrrula (I") as hereinbefore defined,
i ncl udi ng al ynorphs and cxysfal “habits thereof, prSEFﬂBi‘"’mzf"sorrers

t hereof (incl ud| ng opti cal, georret ric and tautoneric i sorrers) as

her ei nafte 8&H Sfaﬂgﬁ | | BQE q:ﬁ“ﬁp gmﬁg 5 (1) or
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adm ni stered into or onto the body, be converted 40 into corrpounds of
forrrula(lz‘or formula (1') having the desired activit for exanple, by
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Per ganon 24 (ed. E. B. Roche, Anerican Pharmaceuti cal
Associ @@ on). 5 Prodnrgs in accordance with the Invention can, for exanple,
be pr Oducedorﬁyewwwmm&ﬁﬁhﬁbﬁhﬁhmmmh&i es present In the

conmpounds Q! fomda wﬁ&ﬁ g%%mg%@ jown to t hose
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Mor eover, certain conpounds of 25 f ormula (I) or formula (I') nmay ihensSes
act as pr oml§digsuces withinfiee sceR TR ING@RtIoR frenitaibited of dojnpsundsiobloriiall) Gddormula (1),
that is, compounds formed /in vivo upon administration of the drug. Some axamples of metabolfites in
accordance with the invention include:
30 o where the compound of formula (1) or formula (I') contains a methyl group, an hydroxymethyl
derivativa thereof {-CHj > -CH,OH):
(i where the compound of formula () or formula {I'} contains an afkoxy group, an hydroxy derivative
thereof (-OR ->» -OHY);
(i} where the compound of formula (I) or formula (I'} containg a tertiary amino group, a secondary
35  amino derivative theraof {-NR*R® -> -NHR" or -NHR");
{iv) whers the compound of formula (I) or formula (') contains a secondary amino group, a primary
derivative thereof (-NHR" -> -NH,);
(v) where the compound of formuta (I) or formuia (I') contains a phenyl moiety, a phenol derivative
thereof (-Ph -> -PhQH); and




Al so included within the scope of the Invention are netabolites of conpounds
of fornmula (1) or fornmula (11, that is, conmpounds fornmed In vivo upon
adm ni stration of the drug. Sone exanples of netabolites in accordance with

the | nvent 30 (i) where?the conpound of for formul a
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secondary 35 amino derivative thereof (-NR R -> -NHR3 or -NHR); (1v) where
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i nvent 53”“@6& I,f_a?é"ﬁ{eem soners, geonetric isoners and tautoneric forns of
tthhe conpounds mula (1) or formula (I'). Including conpounds exhibiting
nmore than one type of isonerism and mixtures of one or nore thereof. Al so
i ncl uded Gerwentionatitectdigiesiforheoprefamtian/solatitnt of individat enantidmercioeisie shirab synthesis
OptIC?HYﬁ@ﬁElsMﬁuofoﬁ&dﬁXﬂfmhw&mmw tHe- faia tor 9 rickf g ocafa‘a@rorh
exanpl e ”’Iélﬁl r ?Eﬁ EF liaﬁ chni ques for the
pr epar at bM sol at’l H ndi vi a?&enan |orre% nc 3%%" hiral synthesis from
a suitéble op scaly pure precursor or resolution of the racenate (or the
racenat e &ferativelil he cacemate dr \aaraierés) presuisery maf be reagtadwite a suitibledptidally) hctiye essur e
|'i qui d chedrpaingOrecdximpld, HRlafcphol, 36) infthd Ciss whiry @e)combdid bE¥eMAL(R of RFmida IRCEMNI C
Precur SOr LR af Gcks€ 3R Midhy) a bash't: 288 sGcnOR! { -Gridhyietnyidfvine \GF tartaric acid. The

resulting diastersomeric mixture may be separated by chromatography and/or fractional crystalllzatlon

25 and one or both of the diasteraocisomers converted to the corresponding pure enanhomar(s) by means
well known to a skilled parson,

Chiral compounds of the invention (and chiral precursors theraof) may be obtained in enantiomerically-
erviched form using chromatography, typically HPLC, on an asymmetric resin with a mobile phase

30 consisting of a hydrocarbon, typically heptane or hexane, containing from O to 50% by volume of
isopropanol, typically from 2% to 20%, and from O to 5% by volume of an alkylamine, typically 0.1%
diethylamine. Concentration of the eluate affords the enriched mixture.

Sterecisomaric conglomerates may be separated by conventional techriques inown 1o those skilled in

35 the art - see, for axample, Stareochemistry of Qroanic Compounds by E. L. Eliel and 8. H. Wilen (Wiley,
New York, 1994).

The presant invention includes ali pharmaceutically acceptable isotopically-iabelled compounds of
formula {I) or formuia (I"} wherein one or mora atoms are replaced by atoms having the same atomic



conpound, for exanple, an alcohol, or, in the case where the conpound of
formula (1) or forrmula (1') <contains an acidic or basic noiety, a base or
acid such as 1-phenylethylanm ne or tartaric sold. The resulting
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pr edom nat esse biincopbration andréadyrlenss obdetactioal opes sui table for inclusion In the
conmpounds of the invention include isotopes of 5 hydrogen, such as 2H and
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"S. Cert ai nquirsférty) artitehdg-nag be profeediosme tirkthstariced. or nul a (1) or fornula (1),
for exanple, those incorporating a 10 radioactive isot ope are useful in

drug and/o St r i ssue. di.stribution, tu | e | sot opes
tritium %%ﬁ”’@hﬁ"&'ﬁ? "&Wem'zlffl'repp; &E this
pur pose |MFWTWHM(PEUM§’GTOWW@MH§WMy means of

det ecti2@n. Substitution with heavier |sotopes such as deuterium i.e.'H nmay
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recept @g occupancy. 20 I'sotopical ly-1abel ed corrpounds of forrrul a (1) or
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of crystallization may be substituted 0.g. D:O, de-a

The compounds of the formula () and {I") according to the present invention can be prepared by the

( 30 procedures described in the general methods presented below o by the specific methods described in
the Examples section and the Preparations section, or by routine madifications thereof. Tha present
invention also encompasses any one or more of these processes for preparing the compounds of formula
(1) or formuta (", in addition to any novel intermediates used therein.

35 Compounds of general formula (1) wherein A and &', are as defined above may be prepared according to
reaction scheme 1:



acconpanyi ng Exanpl es and Preparations using an appropriate

| sotopi cal | y-1 abel ed reagent in place of the non-I|abel ed reagent previously
enpl oyed. 25 Pharmaceutically accegﬁabl e solvates in accordance with the

i nvention ose wherein the''solvent of crystal ly bdeflodiBey be

| sot opi cal*,;rl’czus)ﬁglg%‘?gut ed, e.g. DaO, ds-acetone, do- DIVBO!PtiI"ﬁ%i(@grrpounds of
the formula (1) and (lI') according to thne present invention can be prepared
by the 30 procedures defcribe G general nethods presented bel ow or by
the specific nmetho deﬁcZi bed™fN the Exanpl es sggtion and the Lreparations
section, or by roytirye ifi catjons Ghereg ME present® Jnvdntion al so
enconpasses any o r nBire of| t Qese @r ogesdge or [myepary e conpounds
of formula (1) or ﬂ&orrmla (r Lin additio® to any novel internediates used
therein. 35 Conmpounds of generabeformula (1)vwherein A and/R ,@are as

defi ned above may ¥e prepared aggording to realtion sche 1. 11 WO
20051111036 PCT/1B2005/ 001267 HC 111. H/-\ _ (1V) PGfNa“4pHf Mno r™ N
(pd CN'"-P(3 fNl HPG PG (v) NO (IlI) (m Rg ROH N (M R R= x PG
Wi RcO 4 ( RLO)(v) R, OO0) (viii) M Schenm® npoufids of general

formula (1) are eithegecpmercially.available or kngwn .lneghe literature.
PGIls ab ‘prmg gFegpg-such @@ yd_%u"_al Iny) nq[i s) preferably benzyl.
\ .
o
(Vi)

The use oftNg ng gr'Bupsfhg

n vy

Scheme 1

Compounds of general formula (ll) are either commercially avallable or known in the literature. PG is a
protacting group such as benzy! or allyl and is preferably benzyl. The use of protecting groups is
described in *Protective Groups in Organic Synthesis”, T. Greene and P. Wuts, 3™ edition, 1999, John
Wiley and Sons.

wn

Compounds of general formula (MI) can be prepared from compounds of formula (If) by process step {i):
10 reaction with pyrrolidine under Dean and Stark conditions with concomittant removal of water, at elevated
temperature (e.g. 111 — 145 °C) in a suitable solvent such as toluena or xylene for 1-24 hours.

Alternatively compound (Ull) can be prapared under dehydrating conditions e.g. in the presence of a
dehydrating agent..such_as molecular sieves or magnesium sulfats, in a Suitable solvent such as

15 tetrahydrofuran. Typical conditions comprise of 1 equivalent of compound (if) and 1-1.5 equivalents
(molar) of pyrrolidine in toluene, heated under reflux with Dean and Stark conditions for 5 hours.

Compounds of general formula (V) can be prepared from compounds of general formula (lll)bvm
step {ii): reaction with an excess of compound (V) [J. Amer. Chem. Soc. 110{12), 3085-9; 1988}, at
20 elovated temperature (e.g. 11t °C) in a suitable solvent such as toluene, ethanol, xylene or
tetrahydrofuran, for 1-24 hours. Typical conditions comprise of 1 equivalent of compound (lil) and 1.5-2
equivalents of compound (IV) in toluene, heated under reflux and Dean and Stark conditions for & hours.

Alternatively compounds of formula (V) can be prepared from compounds of formula (lil) by a two-step

25 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
temperaturas (e.g. 220-240°C) in a suitable sofvent such as di(ethylene glycol).



described in "Protective Goups in Organic Synthesis', T. Geene and P.

Wits, 3itl edition, 1999, John WIley and Sons. Conpounds of general fornmula
(1'11) can be prepared from conpounds of formula (I1) by process step (1):

10 react i oRy@hégd/ 1P Ot | 6ne under Degp and Stark conditi 0&5?@

concom ttant renoval of water, at elevated tenperature ?gi@ﬂ 126745 © in
a suitable solvent such as toluene or xylene for 1-24 hours. Alternatively
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conpounds of formula ( by a two-stef 25 process inyol | ng sequentlal
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par e- t ouen&8k | isneier: Haark,typp reaction reanamsud\asNN-
20 dimethytformamide or (Chlomnwhylane)dimﬂwﬁmlnium chioride, and phosphorus oxychloride,

optionally in the presenca of a suitable solvent such as dichloromethane, at elevated temperature, for 6-
72 hours. Typical conditions comprise of 1.0 equivalent of compound (XV1), 1.0-1.2 equivalents of N,N-
( dimethylformamide and an excess of phosphorus oxychloride, healad at 75°C for 6 hours.

25 Compounds of general formula (VIl) can be prepared from compound (V) by process step (iv)™: a
Mitsunobu reaction with a suitable alcohol A-OH in the presence of a suitable phosphine such as tri-
"butyl phosphine or triphany! phosphine and a suitable azo compound such as diethyl azodicarboxyiate or
1'1"-azobis(N, N-dimethyliormamide), in a suitable soivent such as loluene tetrahydrofuran or N,N-
dimethylformamide, at elevated temperature for 1-48 hours. Typical conditions comprise of 1 equivalent

30 of compound (V), 1.0-1.2 equivalents of A-OH, 1.0-1.2 equivalents of tri-"butyl phosphine and 1.0-1.2
equivalents of 1't'-azobis{N, N-dimethytformamide) in toluene heated at 85°C for 18 hours.
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Al ternatively, conpounds of forrmula (1) can be prepared from conpounds of
formula (VIIl) by process step (vi?: reaction with halide R X, (where R Is
as defined above and X is halo and preferably chloro or bronp), optionally
in the preggnenefesqt suitable base sych potassium carbopaf. gz)(q) but oxi de
or 25 sodium carbonate, irra itauee solvent such as Chl eor % ﬁ dt net

hyl aul f oxi de, or butanol and NWP, at 25-150C for 1.48 hours. Typi cal

condi tions conprise of 1 equivalent of conpound (VIIl),cded.5 equivalents
of R2X and 1-1.5 equi %ﬁl ents of pot|assi um car bonate in_ hl or obenzene and

NVP, heated urjderyrefflux for 2448 iho . 30 Conmpoundg of general formula
(1'") wherein m _agﬁd.ef adve iy _be pr N, according to
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Scheme 2

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

Compound {X) can be prepared from compound {1X) by process step (vii): hydrolysis with a suilable acid
such as sulphuric acid or hydrochloric acid, in a suitable solvent such as water or methanol, at elevated

( 10 temperature (2.g. 100 °C) for 1-6 hours. Typical condhtions 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 mathod to that

of T. Sakamoto et af (Chem. and Pharm. Bull. 33(11) 4764-8; 1985). Typical conditions comprise of 1.0
15 equivalent of compound {X), 1.2 equivalent of ethyl acrylate, 10 mol% palladium acetate, 20 mol% tr-(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 (X1} by process step {ix) as dascribed in Chem. and
Pharm, Bull. 33(11), 4764-8; 1985. Typical conditions comprise of 1 equivalent of compound (XI} and 4
20 equivalents of sodium ethoxide in ethanol heated under reflux for 1 hour.



10 tenperature (e.g. 100 C) for 1-6 hours. Typical conditions conprise of 1
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condi ti on&o&gmgcf@paﬂgesgﬂ&gwmm of conpound (XI1) and 1-1.5 equivalents
of benzyl brom I'n ethanol, heated under refux for 1-5 hours, followed

by addition of 4.0.6.0 equival ents of sodi um borohydride at O- 4C for 0.60
m nut es. Gemreunds o gengrab formula&XVh Fanf ke pigpaked (fram\compeunds el qgr'%ﬂd?m'af(ﬂwmbv

conpoundSp@éewv)ahdésethtl) by process step (WIIIl' as described in
schemeyg Conpounds of general formula (XV) can be prepared from conpounds of

general rmul a ocess ste &B as desgri be .
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formul a (%ep{vihyassewrikedip sckamed. (vi as described in scheme 1. Al of the above
reactions and the preparations of novel starling rrat eri aI s using In the
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her et 0. Cofepncatd tsralire iplecedenty Swithecampits amiipepafatons pératb.naceut i cal use may be
adm ni stered as crystal line or 25 am)rphous products They- may be obt ai ned,

for exanp h
pr eci pi ta{: W" cr A g'?" | zafnten V\gr eeze %/ali lr’lgggB r'% ) I'?"‘tgl‘s"'gpor ative
dryi ng2S MUBTRIEE AOdyes. Th *aw'ﬁ- %P&!@& proims by reethags nose.

They may iwhasimenpltmmm imemdmng.ospﬁynmﬁgow avapoatien dryiog. Migpwavetdner
conpoundsmgigﬁ;&ag,cywﬁgmémuydforaﬁgp\.?ogpnbi nation with one or nore other

drugs (or as any conbl nation thereo Generally, they will be
They may be administered alone or in combination with one or more other compounds of the invention or
{ 30 in combination with one or more other drugs (or as any combination thareof). Generaily, they will be

administered as a formulation in association with one or more pharmaceutically acceptable excipients.
The term 'excipient’ is used herein to describe any ingredient other than the compound(s) of the
invention. The choice of excipient will 10 a large extent depend on factors such as the particular mode of
administration, the effect of the excipient on solubility and stability, and the nature of the dosage form.

35
Pharmaceutical compositions suitable for the delivery of compounds of the present invention and
methods for their preparation will be readily apparent o those skilled in the art. Such compositiens and
methods for their praparation may be found, for example, in Remington's Phanmaceutical Sciences, 19th
Edition (Mack Publishing Company, 1995).

40



adm nistered as a fornmulation in association with one or nore

phar maceutical |y acceptabl e exciplents. The term'excipient is used herein
to describe any ingredient other than the conpound(s) of the invention. The
choice of excipient wll to a |arge § tent depend on factors such as t he
parti cul ar W06, 41i nj strati on, ﬁe effect of the exXGIBIMS

solubility and stability, and the nature of the dosage form35
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may be enpihwdiidd)oshewsd) molti- 4k earomanicuared, gels) slidsoulie, iposved, firhs, e@ues, dpragcandy from
the nout h. quidtemilakich] ons suitable for oral adm nistration Include solid
formul ati ons such as tablets, capsules containing particulates, l[iquids, or
powders, | ozenges (including liquid-filled), chews, nulti- and

nano- paf@i diguidtfemwiainss dnciuge [suspension, tspliens. | SY[yes Gk sixirs.| Sush forpuftions, mgpbays and
liquid for Wmme@ﬂmmmcépanmmmmﬁéeudmﬁuﬁpwammr sthhadl, i ONs,

syrups and %pfﬂgrre f S oft or
har d capsul es g corrp | arrl er %%%d of o Ulbpm?

rexa wat er hanol ,
pol yet hyl ef8*Hi "t Rt WW"‘Q reesiugione a; | |

and one or Sﬁ‘ﬁrfeﬂéﬂm'%mm*@hﬂlagents andl or suspendl ng agents. Liquid
flormul at5ons may al so be prepared by the reconstitution of a solid, for

exanpl e, fﬁﬂé‘h&np%&ﬁ?%ime(nvﬁrﬁmmﬁyéi&rm%&dﬁr&fm%ﬁn 'taskdl W%&m@e used

In fast- dISS | vi I nt or t hosge
s b Bk 4 s B ok o o HpeaeEeny 1l Ty oB b, B BB, Lang
and Chen (@78!91) 20 For tablet dosage forms, depending on dose, the drug
may make upfroml vveight %to 80 weight %of the dosage form nore

%gl Cglr%% fta | et ener II n %C% &%g&ﬁ&g@‘w&%%mgﬁ' iﬁ&égpaﬁl?s
i ncl ude soff u“ﬁﬁﬂfi‘f"ﬁ 38'3*5?%‘" @Mﬁfmﬁ%‘% Qr:gp'f’ |c?§%‘g’"é% i um
car boxyr noldﬁ’94 tablety ganp (—PW'P Béié‘BthtIW@d’ﬂmm@PdWFWmh giycolate,

pol yvi nyl pyodian sattoryenethyizbivicse, caidinutattdeymettiicolinioss/ srbsthrmielivse e draspevidohe) e I

al kyl - subs U Sibsn? ik Bllid SBhioSd mm iRfthad BofRibo ar Ch
and sodi |17y SLaregrant | fro wei ght
%to 25é |°§' ?%ﬁg'ﬁ‘g?@g ) y a"'g“ghml ﬁ' 701 0 Ithv"ve ﬁbyself saglag
form Bi nddMeigbl%toge weat . 9"'8@@&"%5\'?55‘8?‘@%%8‘ fER to a tabl et

formul ati on. Suitable binders include
Binders are generafly used to impart cohesive qualities to a tablet formulation. Suitable binders include
microcrystaliine cellulese, gelatin, sugars, polyethylene glycol, natural and synthelic gums,
30 polyvinylpyrrolidone, pregelatinised starch, hydroxypropyl cellulose and hydroxypropyl methyicellulose.
Tablets may aiso contain dilvenis, such as lactose {(monchydrate, spray-dried monohydrate, anhydrous
and the like), mannitol, xylitol, dextrose, sucrose, sorbitol, microcrystalline celluiose, starch and dibasic
calcium phosphate dihydrate.

35 Tablets may aiso optionally comprise surface active agents, such as sodium lauryl sulfate and
polysorbate 80, and glidants such as silicon dioxide and talc. When present, surface active agants may
comprise from 0.2 waight % to 5 weight % of the tablet, and glidants may comprise from 0.2 weight % to
1 waight % of the tablet.



m crocrystalline cellul ose, gelatin, sugars, polyethylene glycol, natural
and synthetic guns, 30 polyvinylpyrrolidone, pregelatinised starch,

hydr oxypr opyl cellul ose and hydrox&gropyl nmettryl cel lul ose. Tablets may al so
contain d h as |actose (rbnohydrate, spray-drjefhaihi ate,
anhydr ous a% ?H 3'klci ke), mannitol, xylitol, dextrose, sucrose, sorbitol,

m crocrysta%l ne cellul ose, starch and di basic calcium phosphat e dehydrat e.
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Tabl et € al so generaly contain lubricants such as nagnesi um stearate, cal cium
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st ear at e adskihy et um | auryl sul phate. Lubricants generally conprise from
0.25 weight %to 10 weight % preferably fromO0.5 weight %to 3 weight % of
the tablet. 5 O her ssible I ngredients include anti-oxidants, col ourants,
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encapsul aﬂ"‘éﬂm € fornmulation of tablets is discussed in Phar maceut i cal
Dosage Forns: Tablets, Vol. 1, by H L| eberman and L Lachman (Marcel

Dekker, mm&mmmpts i8 (isCicasexL imo PHaonapgylida 0% Fomrs: Toblgts) ol v adyeli nary
use are t\ygpbdmah and LlabtRtah Bvanesl Sdikest qu,l,b} ngwater swel lable thin film dosage
fornms ich may be rapidly dlssoIV|ng or nucoadheslve and typlcally conprlse
a coifpound of fornula (I) or formula (1'), a filmformng poly
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The compound of formula (]} or formula (I') may be water-soluble or insoluble. A water-soluble compound
tymcally comprises from 1 weight % to B0 weight %, more typically from 20 weight % to 50 weight %, of
the solutes. Less scluble compounds may comprise a greater proportion of the cormposition, typically up

30 to 88 weight % of the solutes. Alternatively, the compound of formula {I) or formula (1"} may be in the form
of multiparticulate beads.

The fim-forming polymer may be selected from natural polysaccharides, protelns. or synthetic
hydrocolloids and is typically prasent in the range 0.01 to 99 weight %, more typlcally in the range 30 to
35 80 weight %.

Other possible ingredients include anti-oxidants, colorants, flavounngs and flavour enhancers,
preservatives, salivary stimulating agents, cooling agents, co-solvents (including oils), emollients, bulking
agents, anti-loaming agents, surfactants and taste-masking agents.
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the solutes. Less sol uble conpounds may conprise a greater proportion of the
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parenteral solutions mnmay be Increased by the use of appropriate formnulation
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may be increased by the use of appropriate formulation techniques, such as the incorporation of
30 solybility-enhancing agents.

Formulations for parenteral administration may be formulated to be immediate and/or modified release.
Modified release formulations include delayed-, sustained-, puised-, controlled-, targeted and
programmed release. Thus compounds of the invention may be formulated as a solid, semi-solid, or

35 thixotropic fiquid for administration as an implanted depot providing modified release of the active
compound, Examples of such formulations inciude drug-coated stents and poly(dtactic-coglycolic)acid
{PGLA) micraospheres.

The compounds of the invention may also be administered topically to the skin or mucosa, that is,
40 dermally or transdermally. Typical formulations for this purpose include gels, hydrogels, lotions, solutions,
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rel eas® of 'P'T?las" 35 J9roliandncleata, qai acid.of an,pl ?ﬂﬁc?ﬂ’d an 25 optional
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Capsules {made, for axample, from gelatin or hydroxypropyimethylcallulose), blisters and cartridges for

use in an inhaler or insufflator may be formulated to contain a powder mix of the compound of the

invention, a suitable powder base such as lactose or starch and a performance modifier such as Heucine,

35 mannitol, or magnesium stearate. The lactose may be anhydrous or in the form of the monchydrate,
prefarably the latler. Other suitable excipients inciude dextran, glucese, maitose, sorbitol, xylitol, tructose,
sucrose and trehalose.

A suitable solution formuiation for use in an atomiser using electrohydrodynamics to produce a fine mist
40 may contain from 1yg to 20mg of the compound of the invention per actuation and the actuation volume



Capsul es (made, for exanple, fromgelatin or hydroxypropyi nethylcellul ose),
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firom 1 jlg 8‘30 J#M@MM%WE FRITPRUE) '°6'P"' (B - eral l
daily dosedaéh’ tigse Wil Sypically| bg m@emhwwm@mv@emmmmw

adm ni st er méte usualy, almhcddimmomu-ﬂmye usual | y, as divided doses throughout
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Cocoa but t ¥PPIston, pe iqu‘&ﬁ) ?BW%HQ %ﬁ’ U‘Egaaﬂra%/vé M es 20
may be 20semaybe ugadias sprapdate.  For nul ati ons for rect aWagi nal adm nistration
may be formul ated to be i medi ate and/or nodified release. Mdified rel ease

for mul at | oRsEmiidliohs i F rddfl mﬁﬂé&m Haf ve rBihLERS 0 b&%\%é&w &fror mloBfiget €d
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of a m cr omPIREMMel (Rie9sMHs| on or soI utlon in isotonic, pH adjusted, sterile
sal i ne25Cl_ her formul ati ons- suitable for ocul ar and aural adm nistration
I ncl ude ol g BHdotnds Wﬂgﬁ%ﬁdﬁ%%ﬁﬁe%uﬁﬁmr uﬁealyeor%QP%i@ﬁymWfbrﬂngen)

O RS et U e e e e
pol ynmer s Ruitablesfor pelar and |apmk Wwwm biodegradable (99 absorbable gel
sponges, collagen} and non-biodegradable (a.g. silicons) implants, wafers, lenses and particulate or
30 vesicular systams, such as niosomes or liposomes, A polymer such as crossed-finked polyacryiic acid,
polyvinylaicohol, hyaluronic acid, a callulosic polymer, for example, hydroxypropyimethyiceliulose,
hydroxyethyicellulose, or methyl cellulose, or a heteropolysaccharide polymer, for
axample, gelan gum, may be Incorporated togather with a preservative, such as benzalkonium chlonde.
Such formulations may also be deliverad by iontophorasis. )
35
Formuilations for ocular/aural administration may be formulated to be immediate andfor modified release.
Modified release formulations include delayed-, sustained-, puised-, conirolled-, targeted, or programmed
releasa.
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for coadnfIMPEHHORSsi on of t he conpositions. Thus the kit of the Invention
conprises two or nore separate pharmaceutical conpositions, at |east one 20
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capsul es mmmhmﬂmmwdswmmw@pwmmww tabl e
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For administration to human patients, the total daity dose of the compounds of the mvention is typically in

/ 30 the 0.001 mg to 2000 mg depending, of course, on the mode of administration. For example, oral
administration may require a total daily dose of from 1 myg to 2000 mg, while an intravenous dose may
only require from 0.01 mg to 100 mg. The tfotal daily dose 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 based on an average human subject having a weight of about 60kq to 70kg. The
physician will readily be abie to determine doses for subjects whose weight falls outside this range, such
as infants and the elderly.

For the avoidance of doubt, references herein to “treatment” include references to curative, palliative and
40 prophylactic treatment.
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Suitable examples of cther therapeutic agants which may be used in combination with the compound(s}
of formuta (}) or (F). or pharmaceutically acceptable salts, derived forms or compositions thereof, include,
but are by no means limited to :
35 « Histamine H, receptor antagonists, for instance loratidine, desloratidine, fexofenadine and cetirizine,

+ Histamine H, receptor antagonists,

« Histamine H; receptor antagonists,

« Leukotriens antagonists, including antagonists of LTB,, LTC,, LTD,, and LTE, in particular

Montalukast,
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Theophyl | i r?g;x ﬁ@ﬁbﬂ? u@]ﬁb%rﬁ%%ﬁg %’eﬁém ‘I nhi bitors (NSAIDs) and COX-2
sel ect?/Q/e i KR! ¥ inhalpd; Glucogticogtyreis. or | nhal ed d ucocordcosterai ds, Monocl onal

anti bodi es aiohotRn giibddiet afida@ind @rtiogdnols WaMmALOHY Yntfdd | L es, Ant i - bow
necrosis {ager H trleh .ﬂg_.gg Adhesi on ol ecul e i nhibitors Incl udi ng
VLA-4 ant agﬁ?l S %E*aéh- L%"EZ -receptor ant agoni sts, 15

I mmnosupprmmﬂ@e‘ﬁﬂﬁm'ﬂwmmw ri x metal oproteasea (MWPS),

Tachyl dni @ W8, Nifd BaRdegiikantagoaiet or ant agoni st s. El ast ase | nhi bitors,

A(denos“pe AI| nﬁ%ﬂ | sts, 20 Inhibitors of urokinase, Corrpounds
t hat act o ne rm . D2 agoni at s, Modul ators of the NFIC
pat hway, & that can be classed as mucol ytics or

and-tussi v e,TachykininNK, NKz and NK; receptor antagonists,

« Elastase inhibitors,
s Adenosina A2a receplor agonists,

20 e« Inhibitors of urokinase,
« Compounds that act on dopamine receplors, e.g. D2 agonists,
« Modulators of the NFxf pathway, e.g. IKK inhibitors,
»  Agen that can be classed as mucoiytics or ant-tussive,
+ antibiotics, o B -

25 « modulators of cytokine signaling pathyways such as p38 MAP kinase, syk kinase or JAK kinase

inhibitor,

« HDAG inhibitors, and
« PI3 kinase inhibitors.

30 According to the present invention, combination of the compounds of formula {l) or (I} with Histamine H1
receptor antagonists {e.g. loratiding, desloratidine, fexofenadine and cetirizine}, Histamine H, receptor
antagonists, Histamine H, receptor antagonists, Leukotriene antagonists, including antagonists of LTE,,
LTC,, LYD,, and LTE, (in particular Montelukast), Phosphodiesterase PDE4 inhibitors and
neurotransmitter re-uptake inhibitors (e.g. fluoxstine, setraiine, paroxetine, ziprasidone) are preferred.

35
The compounds of formuta {{} or {I"} have the ability to interact with the H, raceptor and thereby have a
wide range of therapeutic applications, as described further beiow, because of the essential role which
the H, receptor plays in the physiciogy of all mammals. According to this invention H; ligands are meant



antibiotics, - 25 nodul ators of cytokine signalling pathyways such as p38
MAP ki nase, syk kinase or JAK kinase Inhibitor, HDAC Inhibitors, and P13
ki nase inhibitors. 30 Accordi ng to the present Invention, conbination of the
conmpounds @fo tc@Eabss (1) or (1') wthgH stam ne Hl recept M&ﬁ?l sts
(e.g. loratidine, desloratidne, fexofenadine and cetidziné 1)%3 ne H,
receptor antagoni sts H| st am ne Hp receptor antagonists, Leukotriene

ant ?gon: St $o .numl s sefanamse vgﬁﬁé FﬁLED,pmaeaimh&E&s(w Be
par | CU ar as, e | NNl rs and
neur ot ransm tg%bkeenlg%ﬁ Sbeh 3§<e?| shul'ieéb?eset rali ne,

par oxetine, zi prasr done) are preferred 35 The conpounds of fornula (1) or
(1) have tThsefethéMwertspebmmaaﬁsemmménubm@atdstcrmeemr:mundaloﬂforhﬂnhr(eby(mawe a

\cI)V:‘ dtGhreaesnggnt aI roI whi ch@m3 pt or, pl ik bﬁﬂoffHFLJAQﬁ 3 emt}g](c:agisle
i |

mamal s. H%j"’P%Ist“ﬁ? ?ﬂﬂvam r%'g . %8@%&6‘% 088/"%'1536 24

PCT/ | Bzooslr@emmeq@nqem tha gempognds efdenmula () o ({9, 2ppheimacesticaliyaserptable salts, dedvag er se

agoni st s. Fdams brihvdmposiby theebf, ifd b€ inttheOtr@tmient dﬁﬂlseisésa&hﬁdrsamoﬁﬁm dofbcleli €

I nventi on, ﬁ@@?%{}‘h%g oare believed to be nost suitable. Therefore, a
further sp ect sent invention relates to the conpounds of formula
(1) or W9 )- dspases %mfr FROKL erveus) Pt Benpt digarderss Ayigraine, dysKingsiay syegs-jpducad
conposi ti ons ankiely,esychotic gisordass: epilapay [ {eogtiiop aibficienty dishasegifucivasAizheimdissieaeres, and
conditions i mmﬁmw mamhvedmdmm ﬁmm kitentidn €

bhar maceu PXS@W&@%@%&W@M i SETRGUY s WPl B, bplhr{shokey o1

for use in tH&MRat nent of di seases, disorders, and condltlons sel ected
firom t ht6 gsousflamontpiysitseasgs of : 10 d| seases of the central nervous system

3' eepddl Soﬂd%s%mtﬁﬂlgﬁsaés@?(?ﬁy%ﬁ Eyirdmb,N4Hfe S@spiral by h Wt ic

i sorders Lt cLenc eases such a e

di sease or W%&%?M%al r'ﬁf fOr & @g'?"c?ﬂ' o) ﬁ%ﬁ%

schi zophr eni #mpaysama t rtyiniti, Shpnifcpinpsitis); sllergy, |W%W§étmiﬁyh%order
(ADHD) , psyc hslinmnits| mmmmmmw and|seaginalelsiaiys, nasal tongestionogiergie pangestiamt | on
si cknesgy RARAR hybRaRE sl desit SRARE SedudMibusal Rk, at Or'y

di stress syncfrorre a es |rat ory di stress syndrome, bronchitis, chronic
S B prd 1R PR i

bronchitis, nary di sease, cystic fibrosis, asthnmg,

enphysems, «r Male tamad:m MMmlmleqengymrwwmm@mm

responses, aldse.mgmbsﬂ-bﬁu&memuraﬁdn rhinitis, non-allergic rhinitls,

perenni al an o A8 al | ergi c congestion 20
qua@% unctron | nc| @ﬁ I ng . hy M%

Femal e sexua poactlve sexual desire disorder,
sexual 2% olbis Sisedprs of thpgastrointzstical bact such;ag 3fiamatasy Rowel disease. GoO's diggassand cpitis

ulcerosa
» cancer
« hypotension
f s pain and
) 30 « overactive bladder conditions

‘The compounds of formula (1) or {I') of the invention are particularly suitable for the treatment of allergy,
allergy-induced airway responses, allergic rhinilis, viral rhinitis, non-allergic rhinilis, perennial and
seasonal rhinitis, nasal congestion and allergic congestion.
35

A still further aspect of tha present invantion also relates to the use of the compounds of formula () or (I'),
or pharmaceutically acceptable salts, derived forms or compositions thereof, for the manufacture of a
drug being a H, ligand. In particular, the present inventions concerns the use of the compounds of
formula (1) or (I, or pharmaceutically acceptable salts, derived forms or compositions thereof, for the



Mal e sexual dysfunction Inducing nale desire disorders, nmale erectile
dysfunction, nmale orgasm c disorders such as premature ejaculation cardiac
dysfunctions such as nyocardialischaemi a and arrythm a 25 diseases of the

gast r oi nt egig Joed/11igsgCt such as i nf$ammat ory bowel disea | sease
Fengpsliude

and colitis wulcerosa cancer hypotension pain and 3 e bl adder
condi tions The cog%ounds of fornul aﬁé# or UIF% of the invention are

parti cul SRR Pl fop the tgaiment of Hi-fopdiate dispapds, apd/or congifons. 48 PRHRYRE #W ai r way
response:ﬂ"%ﬂ@#’g!@mﬁhnﬁnswsbovau ral rhinitis, non-allergic rhinitis,
perenni al and seasonal rhinitis, nasal congestion and allergic congestion.

35 A stily h

o7 Ene g R b by S b ek i £ S
sal t s, O ddcidag) ar ymag bSing.cwilh,ars Bllectyn amomnt of & °°'FR5’P“"( H’e”ﬁﬁ*‘ﬂ:ﬂ'b@f We%® a drug
bei ng a IgBannacgalically acceplable tsalt; dedved fdnh cor EoBEBItion ﬂnmdnh&nmnwecdxalycmwmeaem use of

the CoNMDGivEken Sbvidel @pBRKLAY hibreRling Hath&d foPthe BEEATERR G- Medidiod ddeasBaAdbe salts,

derived for C i,tj ans_t her for.the VO 2005/1 1036 25
PCT/ Mp00 ST ES 8 matar inetuh a‘o‘ ebai"% F‘ e, SP99"3 IstRdat ed
di seases B9YE/BTPrisHe aiminigarieg tojspid pem#'emmﬁm H@W“H?féémwb Bdit i ons

| i st ed0 alneprarmaéauticalty &taptatis ase and/dr bavgiament i nventi on provi des a
particularly interesting nethod to treat a mammal, 5 Including a human

bei ng, h, an. effec unt of a ound. o [ or a
phar maceJE'T 'ﬁa{:"@%f)%é P’“"&%?’W@B‘“M“?ﬁ% Ef':ﬂi 4‘%?’??%?@% Mbr e
preci sel y"’es?'ﬁl'?"ﬁﬂﬁ‘ﬁsent [ nvent ion provides a particularly Interesting nethod
for the treatnment of a H3-nedi ated di seases and/or conditions in a mammal,
{;cl uqsn___ﬁﬁgﬁ%p‘é_' ng, in particular the diseases and/or conditions |isted
ove r1Sin m niste nal f tive ampunt of a
conpound "‘f‘e&F'ﬂ%' (gepnagee ‘E'PH%”&T &arﬁa ﬁﬁ%% F‘f ”g'f"mBT% salts
and/ or dd&hpregetisicogheypical Bhits Bhare @lvemig pemepmsn dpynijeld MMHMFW| on of
t he conpeurivekional atbfiiichdiof desigraiich of Mmajbr (R6I:06.6lisN@ndled df dabletdt; ﬁiﬁﬁﬁlh duanetnt i on.

15 EXAMPLE { o Eé-’l)l n all
T o s Sebes bt I e P o B

Using ¢ Gridak isois(dibenpyidencdcatoneyipaiativm, BINAP mzmmwmpbaww.g. a,
si ngl et ; THEDA WNM,EN -eframethyiatiyiei diafline, MNVPIié Snethyl2rpyrroitfthdni DArboniddfeferdto@ad. The
MBSS S Pe GhicBrurbidh ZHutth 'of alGil Mo Poiddasihil e Secife Graity OF BBBYwhé it idyg (ES!)
chromatography (TLC) has been used it refers to siica gel TLC using silica gel 60 Fys, plates, R is the
25 distance travelled by a compound dividéd by th& distance travelled by the solvent front on a TLC plate.
Microwave equipment is Personal Chemistry Emrys Liberator, or Personal Chemistry Smith Creator.

The product of preparation 16 (80mg, 0.31mmol) and 2-bromopyrimidine (48mg, 0.31mmol} were mixed
together in butanol (8mL) and stirred at 25°C for 12 hours. The temperature was then increased to 45°C
and the reaction mixture was stimed for 7 hours, with additional 2-bromopyrimidine {(Smg) being added
after 3 hours. The solvent was then evaporated under reduced pressure and the residue was purified by
35 column chromatography on silica gel, eiuting with ethyl acetate:pentane: 0.88 ammonia, 20:80:1 to
60:40:1, followed by dichloromethane:methanol: 0.88 ammonia, 100:0:1 1o 80:10:1, to yield a white



20 or atnospheric pressure chem cal ionisation (APClI). The foll ow ng
abbrevi ati ons have been used: Pdx(dba), Is

t ds(di benzyi | deneacet ohe) di pai | adium BINAP |s

2, 7- 3i s(dl mesakphessPhi no)-1, 1" - bi napghyl, TMEDA is

N, N, N N -tetranet hyl et hyl ene di am ne;ﬁ6 NVP is 1-nethyl-2- l;)(il'rrﬂrnt:?i?oamﬁl(}%

"Ammoni a' refers to a concentrated solution of anmonia In water possessing
a specifi l C sgicAé-Erystafiibation SShe sPK¥OR clditinbkaheii@ided HEIR FBHRUACR Dwnelfid inBdE been
used it Tyg 5?'"% silica gel TLC using silica gel 60 Fos plates, Ris the 25
di stance t ve? d by a conpound divi ded"by ttwdi atanee travel l ed by the
solvent front on a TLC plate. M crowave equi pnent is Personal Chem stry
EnTys Li ber'dNdR(CO0K, 40aMisad 5ali.7EN00NSEH)y2.BR2. tom, CaH), e 47r2 75(ni a1 93-3D0(m, 2H),

6- Pvri nfgli Q@ﬁﬁlb_ﬁ)z‘{lgﬂ,p )lalabis, 1), 5 %SHBR FﬁVél-?S'ﬁsa(?n QFC? ﬁg(@aﬁ)?m 1. 6- napht hvri dhm

N IN~-N 30 @M preparation 16
2- bronopyri 0.31mol ) were m xed together in t-butanol (8nlL)

and stiffed at 250 for 12 hours. The tenperature was then Increased to 45C
and the reaction mxture was stiffed @nﬁ_zhours w th additional
2- br omopyri m di N vl . was t hen

evapor at ed under py 35 col umm

- p o 1 s - = p = <
chromat ography on silica gel, eluting with et hyI ’@e: pent ane: 0. 88
t

ammoni a, 20:80:1 to 60:40:1, foll owed by=thchhoro ne: met hanol : 0. 88
amoni a, 100:0:1 to 90: 10: ha"xiﬁl\d a Jwhi § M2 11036 26

PCT/ | B2005/ 001267 sol i d. rystal lo© a | the solid from cydohexane
affordeﬁbthetitle compoun savvhlte 50|d|n 24% yield, 25ng

HN'VR( CDCl 3, mi ﬁ‘odxﬂ:t Zfop &m %ﬁ% 43 33m|171§)( m
SO gl A e e o e s

6- Pyri dl n- 3uspended irderthyianel (3mi) and the mixture was heated at 110°C in the microwave for 30 minutes.
- Vt pr opoXV Jrhérefictidn ﬂmmﬁmw&mhammﬂmwmﬁ inWhdio. bl sidileXwasir € Of

the pr crpu,madw&mﬁ,a%ﬁ asbgl&n g.ﬂ oroeGl AR datldi0 8e Lo,

0. 39mmol %ij %%#’rﬁh‘gﬂgﬁ’@"&s n@ .2 l%go Pdx( dba) 3 ?4rrg, 4prm|)
and Bl NAP (1 485 P8ut and (2m.) and the m xture
was heated at 110C in the mcrowave for 30 mnutes. The reaction m xture
was then di'sevi(@pcly, l40oMre) BanTd-1.900h,f 421, cxbeand(n anly, ezaed 6H)) 2883106(m] 2R),

\‘

resi due wa r o] I | ting with
di chl or g}:&%&%ﬁ% n?QHPXSQ gHgﬁmsf&Dﬂl a, %a hl\él),?g&ggb(%ﬂ?gﬂ[o(()m gwor d the
e co E‘ , 57nmg. " HNVR( CDClB 400M—Iz) 5: 1.70-1.90(m 41-1),
1.92-2.10(m 2H), 2.47-2.72(m 81-1), 2.90-3.00(m 2H),
Exampie 3
n-2 din-1- 6,7.8-tetrah 1 i

25
The product of preparation 16 (83mg, 0.32mmol), 2-chioropyrazne (36mg, 0.31mmol), sodium fert
butoxide, (36mg, 0.37mmol), Pdx(dba); (7mg, 8ymol) and BINAP (22mg, 35pmol) were suspended in fert-
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-chicropyrazine (36mg, 0.3Ymmol), sodium fert-butoxide (38mg,

30 0.37mmoal), Pdz(dba)s (7mg, Bpmol) 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, aluting with ethyl acetate:methancl: 0.88 ammonia, 100:0:0 to 30:10:1. This



3.90(m 2H), 4.30(m 2H), 4.60(s. 21-1), 6.59-6.70(m 2H), 6.86(d, 1H),
7.45-7.60(m 2H), 8.10(m 1H) 20 M5 APCI+ nfz 339 [VH)' Exanwile
8Pyrazin-2-yl-2-(3-oyrrolidin-I-yl ozrfoooxy) .5.8.7.8-tetrahydro-1, 6- naoht hvrl d
ine 25 Th f preparation<f6 (83ng, 0.32mmoi), 2-chl oropyrazne
(36ngy, O. 3?‘#?%‘P€Hﬁé%ﬁgl um ted- butoxide, (36rmg, 0.37mol )PCHER20983297 ( 7ny,
8pnmol ) and BI NAP (22ny, 35pnol) were suspended in tgrt- butanol (2nl) and
the mi xt uies Riowedby-fyridgr Ryrification by calumnichromplegraniiy gw Birtage” amie gilice selrpldingiwilt ur e was
r epl eni sheehtane:bthyl acstateh #00:0300® 100! ® atidrd Be titlelcompod aicoleur¢BGiy, 76%.volindtalg, sodi um
tert-butoxide (36ng, 30 0.37mol ), Pd2(dba)3 (7ng, 8pnol) and SINAP (22ny,

30pnol ) at i val r tl 1 I S e troped with
ot hangy deiods L' £ro 5, oFF Sia S0a0 B2z M0, bok 2830 R
chr omatgPEYRPB®N2HY | 4.28¢:85(e [2H), 4163(si 2. §PAU% 18] AT(datidt BB¥MAEDHBHYM; 1), 88
amoni a, 3@4mAHP to 90: 10:1. This WO 2005/111036 27 PCT/ 182005/ 001267 was
fol | owed %Aﬁ’&fﬂnﬁ)@:{wﬂﬂ-ﬁi fication by colum chronat ography on Bi ot agew ani no
|,ng)§
S

silica gel, elu 1 1.0 ent ane; et h acetate, . 100:0 : ,..;Lo _afford
the tide M&Fﬁ)ﬁ'ﬁ‘hﬁ maE@bF 7??’e§'€‘8?-|“&%°§é£ﬁ%"&d‘,""‘§6ﬁ%ﬁ &""&&Sﬁz‘ r 3,
400MHz) 6M20630-1.90(m 4H), 1.91-2.04(m 21-11), 2.47-2.63(m 61-1),
2.93-31®2(m 21-1), 5 3.90-3.98(m 2H) 4.28-4.35(m 2H), 4.63(s, 2H),

6.60(d, 11-1), 7.37(d, 11-1), 7.8 .10(m 1H), 8.21(m1l1 H M
APCl+ mz 340 (MH)' M cro anal ysi . C(67.21), H(7.46), N(20.60);

C, yHssNsO requires (% ; C(67.31), H(7.42), N(20.63) 10 Exanples 4 to 32 The
f ol | owi ng Theo fefiraning lompoiundshe! tre gamesal tofmulanshiown dbiowrvetecirepareddrom e opdpatd f r om

t he produﬁkpﬁiﬂonspﬁ?mr{&.tiwﬁiﬁ_zlﬁnd 28 and.fRe apfopriadie hetérbcydliehaifd: AT of RiBr. A Chat
appro a gna - y ’|§lma L 0 a
dggcrf) fied é_or %ﬁ{gﬁf\gjdg was faljtgl i |'sg§mwﬁere E Pﬁgere,act%'gﬂgrﬂkﬁj*%r%&as

heat ed | n ™Y 8 \Bk o515 b The srootess o i fractdng e Sopfiracity U5 And e epgiai i o

Wer e moni mixtuedwiy tremted with firthds amoerde: of heterocyelio halides sofiuan tertoulpiide, REAdeak and her

anmount s oBiNAeafreguby Riteivals Gritil dil dahe Sdhg iranelidl hid dead nsued. PAA( dba) 3 and Bl NAP
at regular Intervals until all of the starting material had been consuned.
NCR /N ~\ONI1 20 No. RData _ Yield 4

(- (3-rmel hyl pyrWn-2-yl)-2-(3-pyrrol | din- oxy -5, 6,7,8-tetrahydro-1, 6-
naph hyri dne 0,/\/\ . N
0™ N
20
No. R' [ Data _ [ Vield
Y 6-(3-methylpyridin-2-yl)-2-(3-pyrrolidin-1-ylpropoxy)-5,6,7,8-tetrahydro-1,6-
naphihyridine
ok THNMR(CDCl;, 400MHz) & 1.70- | 28%
| 1.90(bm, 4H), 1.88-2.08(m, 2H), 2.30(s,
N 3H), 2.50-2.68(brm, 6H), 2.83-3.02(m,

2H), 3.40-3.44(m, 2H) 4.28-4.35(m, 4H},
6.59(d, 1H), 6.85(m, 1H), 7.36(d, 1H),
7.42{m, 1H), 8.18(m, 1H)

MS APCH m/z 353 [MH]"

5 6-(6-methyipyridin-3-y1)-2{3-pyrrolidin-1 -yipropoxy}-5,8,7,8-tetrahydro-1,6-
naphthyridine




CH3 HNVR(CDCh, 400MHz) 5: 1.70- 28%

f 1.90(brm 4H),

1.98-2.06(m 2H),

2.30(s, N 3H), 2.50.2.68(brm 6H), 2.93.3.02(m 2H), 3.40-3.44(m 2H)
4.28-4.35(m 4H), 6.59(d, 1 H), 6.85(m 1 H), 7.36(d, 1 H), 7.42(m 11%$
8.19(m 1 H) et Mz 353 (M
646- net hyl pﬂa@’ﬁ g‘yl ) - 2- (3-pyrrdi ien- 1-yl propoxy) - 5, 6, FCTABRYSPOA6Y o- 1, 6-
napvhyri di ne WD 20051111036 28 PCT/ 1B2005/ 001267 H3C 1HNI\/R(CDC(3, 400MHz)
6: 1.70- Bo9ty9pEbT ATt 4 @L T 3Rc o9 brm  9H),
2.93-3.03(m 2H)} 2H) , 52 ‘Aﬁ‘* 2%9 d, I H, 7.01(d, |
H, 7.20(m 1H|, 7. ¥9(d,| 1H), §°‘E’ rﬁ“’l ) 353 [MH 6
2- (3-pyrrldn-1-yipro 6 (54 @{Bﬂb'm- By 6%%3%‘9&}"0 iRyl ) -5, 6,7, 8-
t et rahydr{o- 1, 6{napht hyri dne F } BHyINME(-433h,a,4Hy10@58E,) 185, | 1. 70-| 71% 1.90(brm
4H), 1.85-2.06(m 2H), 2.45 F 2 02(m| 2H), 3.96(m
oH). 4.34(m 2H), 4. 64(s, 2H), 921"%912@ (T%Ef) 'ﬁp??S%dQﬁﬁa), 7.B8(d. 1H),
7.63(m 1H (|8.41(s, IH) MBl& Bz 407 (M) 7
2- (3-pyrridi d' Ml -yl prcpoxy) $( yBrﬁPB&mthH]‘) pyr| dn- 2-yI (-5, G, 7, 8-
t et r ahy drig T, 6 Bag bt bropbiy! - rici 2yl p F 1 1.90(brm
4H), 1.94-2.06 ) , 3.84- F F
3.95(m 2H). 4. PR 65(s.  2H). 6.53(d. 1 H. 6.B3(m 2H),
6.95(m [1 H 7.239 9(B, 1 H), 7]3MNMRCOCH]) 408MAHCI® -2 Jo7% ( Mr
N 1.90(brm, 4H), 1.85-2.08(m, 2H), 2.45- |
£l 2.62(brm, 6H), 2.93-3.02(m, 2H), 3.98(m,
NE e | 2H), 4.30(m, 2H), 4.64(s, 2H), 6.50(,
1H), 6.70(d, 1H), 7.38(d, 1H}, 7.63(m, 1H)
{ 8.41(s, 1H)
MS APCl+ m/z 407 [MH]®
7 2-(3-pymolidin-1-ylpropaxy)-6-[6-{riflucromethyl) pyridin-2-yi]-5,6,7,8-
tetrahydro-1,6-naphthyridine
N THNMR(CDCl,, 400MHz) &: 1.70- | 31%
£ | 1.90(brm, 4H), 1.98-2.08(m, 2H), 2.50-
NZ S\ | 268(bmm, 6H), 2.93-3.02(m, 2H), 3.84-
F = 3.95(m, 2H), 4.28-4.35(m, 2H), 4.85(s,
2H), 6.53(d, 1H), 6.83(m, 2H), 6.95(m,
| 1H) 7.39{(d, 1H), 7.60(m, 1H)
MS APCl+ miz 407 {MHJ'
8 2-(3-pyrroliciin-1-yipropoxy)-6-{4-(trifluoromethyl)pyridin-2-yi]-5,6,7,8-
tetrahydro-1,6-naphthyridine
F "HNMR(CDCly, 400MHz) & 1.70- [ 13%
[ E E 1.90(brm, 4H), 1.98-2.02(m, 2H), 2.41-
: 2.61(brm, 6H), 2.96(m, 2H), 3.96(m, 2H),
| = 4.53(m, 2H), 4.62(s, 2H), 650(d, 1H),
s 6.80(m, 2H), 7.38(d, 1H), 8.39(d, 1H)
N
MS APCl+ m/z 407 (MH]"
9 2-{3-pyrroiidin-1-ylpropoxy)-6-{6-(2,2,2- trifluoroethoxy)pyridin-2-yl1-5.6,7,8-
tetrahydro-1,8-naphthyridine




a 2-(31pynohdn-1- |propoxy)-6-(4-(tdfluoromethy flpyridn-2-yi)-5,6,7, 8-
totrahydro-1, 6-naphthyridine F HNMR(CDCl 3, 400WMHz) 6: 1.70- 13% F F
1 90(bnn, 4H), 1.98-2.02(m 2H), 2.41- 2.61(brm 6H), 2.96(m 2H), 3.96(m

8. 39(d4 SW?\‘E)@S‘%@ 62(s, 2H), 6 68(d, 1H., 6.80(M 2ppmhediefssrl M-

Cl+ mz 407 (M)’ 9

2- (3-pynatidn-1-yl propoxy)-6- (Whm idin-2-y()-5,6,7,8
- tetrahydro- 1, 6- nap ﬂ&}ine kpoPMHzl 06 PEES 05] 001267

S 5.88(brfn, RHIL. BACINM, 20H)2.451] 91- 2. D1(m 2H), 2.45
. 2 8dbrh aﬁagm m 280,906, | F 2M. 4.30(m 2.
.7 (m 2H) @fH)' oyl Dy} 58(d. | 1H).,

6.0
H M APCl + rﬂi j‘
ifdl n-2-yi)-2-(3 Wr‘? it 8200 HAoHEUS ], 6, 7, 8- | et rahydr o- 1, 6-
naphl hyddi ns B~ ' HNVR( CDC6, {@88vreXmteH) 1m 52% 44H)) 1.B5.2. Qi (m 2H),

N 6H), 2.93- 3] p3aPtialdaar (m 2H), |N 4. 3J(m 2H), 4.58(s,
2t 8 0B(m | H MS APCI+ ink
ls-g@mﬁ-'z' v cx ~Byrrolidin-1-yipropoxy)-5,6,7,8-tatrahydro-1,6-

6- ( 6- medrypyri daphﬁwrﬁlhyl) 2-(3-pyrroli dn 1-yl propoxy) 5,6, 7.B-tetrahydro-1. 6-

napht hyrfdrmne Fﬁ— 1.91-2.01(m
8%; « %%«%1 %”’z&z‘%@m

o(m PBH,
6H), 2.93-3.02(m, 2H), 3.98(m, 2H),
4.30(m, 2H), 4.58(s, 2H), 6.50(d, 1H),
6.70(m, tH), 7.20-7.40(m, 2H), 8.03(m,

) 1H)
( ' MS APCH m/z 357 [MH]*
1 &-{6-methoxypyridin-2-w)-2-{3-pyrrolidin-1-ylpropoxy)-5,8,7,8-tetrahydro-1,6-
naphthyridine
.\ THNMR(CDCl;, 400MHZ) 0: 1.70-1.82(m, | 85%
| 4H), 1.91-2.01(m, 2H), 2.45-2.62(brm,
"o W L, 203.200m 2H). 390m, sH),
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 APCH mvz 369 (MH]*
12 2-(3-pyrrolidin-1-ylpropoxy)-6-quinolin-2-w-5,6,7 a-telrahydro-1 ,6-naphthyridine |
~ HNMR(GDCl,,  A00MHZ) 5. 2.03 | 23%
2.20(brm, 4H), 2.30-2.45(m, 2H), 3.00-
@\ 3.36(brm, BH), 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, TH)
MS APCl+ m/z 389 [MH]'
13 212-(3-pyroidin-1-yipropoxy)-7,8-dihydro-1,6-naphthyridin-8{5H)-yil-1,5-

naphthyridine




4.30(m 2H),
2H M5 APCl+ mz 369 (MHL' 12 2-(3-pyrrafidin-|

4.59(s,

2H),

t 08(d,

1H), 6.20(d, 1H),

6.58(d, 1H),
-yl propoxy) - B- qui ndi n

7.38.7.42(m

2-yi-5,6,7,8-tetrahydro-1, 6- napht hyddi ne HNMR(CDCI S, 400MHz) 6: 2.03- 23%
2.20(brm 2. 45(m 2H), N 3. 35(brn1 8H), 4.05 nl n;& 4. 40(n1
2H), 4. 822% ‘5%61?1%%".260(& 1H), 7. 05?‘8 7.30(m 1H}’CT
7.50-7.62(m 2H) 7.79(m 1 H), 795(m 1 'MB APCI + mz 389[M—|) 13
2-[2-(3-p) TNy 26(51. Oyl } 1, 5-
napht hyri @i ne 0 1 36 30, PCT/ 1B20 " HNVR( CD( 400MHz) b:
1.98- 6% p. 18(bhi, 4H). 2] 22- 2%&&‘5‘[’ 92%98@ ﬁ”&zz"& rm am), 4.05(m
2H), 4.35[m 2H Z NRH) | 323{tgo.a). 405¢m, 2wz_13§(m211) . 7.[38(m 2H),
8.00(d, 1H), 8.17(d, 1H), 8. 6I0{aws, |2H), EARE). +7.0%m 390 (M—I) 14
6- (4- et hy} -5-fluoropyddn- 2-yl) d p p xy) 9,6,7,8-tetrahyd
ro- 1,6-nhpht hyfidine CH HN (@@ %OBWEWBJ’W‘E WD 3y 1 260
1.70-1.90{brm BH), 2.06-2.20(/RE%¥M™M F 2 50-2. 65(brm BH), 3.00(m 2H),
3.80(m 2H) .| 4.37(m 2H), 4 WBARGH @iRpgoHE7(m N 2H), 7.48(m 1 H),
7.99(s, 1@ ¢ yi)- in-1-yipropoxy)-5,6,7,8-tetrahydro-
6- (4-e6hy| pyrklin: 2-y2r 2-{ 3-pyrroHdin-1- yIpropoxyB , 6,7, 8-tetjrahydro-1, 6-
napht hyri gdji_ne 13, 400MHz) o 1. 20(1, 3H) 26% 1.170-1.90(brm
4H), 1.98}2.02(jm 2H) -CH. 43- 2 BNM SHPMHD) Boae. 3| 36% 8G- 4.00(m 2H),
4.30(m 2H), 4. 1.70-1.90(brm, 4H), 2.06-2.20(m, 2H),
2.50-2.65(brm, 8H), 3.00(m, 2H), 3.80(m,
2H), 4.37(m, 2H), 4.58(s, 2H), 6.57(m,
2H), 7.38(m, 1H), 7.99(s, 1H)
{ MS APCl+ mvz 385 [MH]"
15 6-(4-athylpyridin-2-yl}-2-(3-pyrrolidin-1-yipropoxy)-5,6,7,8-letraydro-1,6-
naphthyridine
_CH, THNMR(CDCl,, 400MHz) 5: 1.20(t, 3H), | 26%
1.70-1.90(brm, 4H), 1.98-2.02(m, 2H),
N 2.43-2.63(brm, 8H), 2.96(m, 2H), 3.80-
I 4.00(m, 2H), 4.30(m, 2H), 458(s, 2H).
- \
N 6.24-6.40(m, 3H), 7.38(m, 1H), B8.02(m,
1H)
MS APCl+ m/z 367 [MH]*
16 6-(6-ethy|pyndn-2-yl)-2-(3-pyrrolldin-1 -yipropoxy)-5,6,7,8-tstrahydro-1,6-
naphthyridine
x HNMR(CDC),, 400MHz) &: 1.22(t, 3H), [ 67%
| 1.70-1.82{m, 4H), 1.88-2.03(m, 2H), 2.45-
E, HC NZ >\ | 2.70(brm, BH), 2.93-3.02(m. 2H), 3.90-
" 398(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+ vz 367 [MH]*
17 6-(4-propoxypyricin-2-yl)-2-(3-pyrrofidin-1-ylpropoxy)-5,8,7,8-tetrahydro-1,6-
naphthyridine




N 6.24-6.40(m 3H), 7.38(m 1H), 8.02(m 1H M APCI+ mz 367 (M4 16

6- (6- et hyl pyvdn- 2-yn-2- (3- pyrrdMi - 1-yl propoxy) -5, 6, 7, 8- 65trahydro-1, 6-
napht hyri di ne HNVR( CDC6, 400 M—Iz) 5: 1.22(t, 3H), 67% | 1. 70 1.82(m 4H),
1.98-2. 03(@0?@}“1 45 H3C N ' 2.706brm 8H), 2.93-3.02(m , 3.90-
3.98(m 2H) A9FHM¥ m 2H), 4.61(s, 2H), 6.50.6.60(m W 5891267 42( m
2H) M5 AP ] 6 VH)
6- (4- pr opoxypyr i §H2 - ( 3-HNMR(GPG v 4AOMH2) B 1 8%k 3 | B5% 7{ 8-t et rahydro-1, 6
- napht hyrkéng 31] WO 20051111G&68Meh/ 6BR00388-2.04@6 2HIH3 HNVR( CDf 23, 400MHz)
5: 1.00(t, 3H), 1.70.1. Qﬁhﬁm(b,ﬁHbH)']g% 219289 |2H), [2.41.2.61(brm

o

6H), 2.96(m 32 3] 80- 4 00¢ M. 4H) 2 (s, 24), N 6.19(s, |
H, 6.20(m 1 d, %"‘ rﬁ%@“é%g %""rf \PCl + 1z 397
(M) 18 619(8 1H) 6.20(m, 1H), 6.59(d, 1H),

6- ( 3- chbr opyddi n- 2- y2- ( 3- pyr 1 di3slinntH),-8y00H, cnp)oxy) -5,6,7(8-teb Llhydro- 1, 6-
napht hyddi m HIMR( ODCL3. 400MHigas B,/ dd fyS(M 22% £FO, 1{95-2.05(m 4H,
2.45-2. 63(hrm 2 03(m 2H) R o - 4 os. m 2H), 4.42(s,

2H), 6. 57@d, ﬂ)(m'%%ﬂ'h%‘v‘)ﬁﬁ%m?' fProPoKy)-5.8.7. W“'ﬂﬁ) 3.20(m 1H) MS
APCl + iz 373 |[phphyridir@ |, Ndhrre6ry| $[2 (3

p7rtrol i dm 1=yt propogy) =7 B-| 8% - Y|, yddn- 2am ne
HNVR( cDdl 3, 4qo@ 1.70.1 g)fl(m&z%%%' o), 2'452_6303"“'
~
' N

6H), 3.03(m, 2H), 3.70(m, 2H), 4.28-
4.35(m, 2H), 4.42(s, 2H), 6.57(d, 1H),
6.81(m, 1H), 7.38(d, 1H), 7.60(m, 1H),

- 8.20(m, 1H)
{ MS APCh m/z 373 [MH]"
19 N,N-dimethyl-6-[2-(3-pyrrolidin-1-yipropoxy)-7,8-dihydro-1,8-naphthyridin-
8(5H)-yllpynidin-2-amine
N THNMR{CDCly, 400MHzZ) 0: 1.70-1.84(m, | 82%
| - 4H), 1.91-201m, 2H), 2.45-2.62(brm,
Ml NP 6H), 2.933.00(m, 2H), 3.10(s, 6H),
éﬂa 3.90(m, 2H). 4.30(m, 2H), 4.59(s, 2H),
5.92(d, 1H), 6.00(d, 1H), 6.58(d, 1H),
B 7.38-7.42(m, 2H)
" | MS APCH méz 382 [MHT*
20 N, N-dimethyl-8-{2-(3-pyrrolidin-1-yipropoxy}-7,8-dihydro-1,8-naphthyridin-
8(5H)-yllpyridine-2-suifonamide
x THNMR(CDCh, 400MHZ) 6. 1.83-2.00(m, | 24%

% | A |4 zio2zzm 2H), 2.65-3.01(brm,
HO\ S, N 14H), 3.98(m, 2H), 4.35(m, 2H), 4.61(s,

& ° 2H), 5.60(d, H), 6.81(m, 1H), 7.21(m,
1H), 7.38(d, 1H), 7.83(m, 1H)
MS APCH+ m/z 446 [MH]*
21 6-pyridazin-3-yi-2-(3-pyrrolidin-1-yipropoxy)-5,8,7 8-tetrahydro-1,6-

naphthyridine




4H), 1.91-2.01(m 2H), 2.45.2.62(brm H3C-N N 6H), 2.93-3.00(m 2H),

3.10(s, 6H), CH3 3.90(m 24, 4.30(m 2H), 4.59(s, 2H), 5.92(d, 1H), 6.00(d,
1H), 6.58(d, IH, 7.38-7.42(m 2H) M5 APCl+ nlz 382 [ MIr 20

N, N- dnet hy = (,350yr ro0di n- 1-yl pr Xy)-7.8-di hydro-1, 6- napht hyri di n-

6(5h/ i -yl pi/v;ui%algllllg?h Bl fonant de’ HNVRICDD 3. 400Mb) 6.  PCRABSOYMIAET 500 o -
4H), 2.10-2.22(m 2H), 2.65.3.01(brm HaC-Nis~ N 14H), 3.9%(m 2H), 4.35(m
2H), 4. 615,10 Cf——2H)~—5-6q¢ - T2, 11 H), 7.38(d, 1

H, 7.63(m 1 H) PCl + m z |44 ‘21 -

6- pyddazi p- 3-yl{-@- ( 33 pyrr 06di r-4T§;My?ﬂ)S,W;TQ(-%t rahydfo- 1, 6-
napht hyr i di ne” WO 203111036 3JBHPCAFT- 5£0p13&m. BHNYR( CDCb, 400MHz) b:
1.70-1.82(m 43% 4H), 1.98-2. 03(3s(m, 2H),,4.78(s} 2HE. &6d(dorrg, | NON BH) ,
)

2.97-3.02fm 2H), 3.95(m 2H) | om35 , ;ﬁﬁf ), 6.60(d, 1H).
8.96(m 1H), 7.]22(m 1H), 7.35%3&1 m-'%b%o’(ﬁ] 1 '1|'\1/%WAPCI+ i& 340 [MM R
N", N~ ON X/0 CH3 22 2- (38O 2. nel hyl pyrrol k

n-1-yl ] prlopoxy}|8- pyri dazi n- 3-  MSSAPEK-V/B8340dMTahy dr o- 1, §-naphthyrirrine

HNVR( CD300, 200NHZ) 87— L. L4(d, 3HJ, 2% I A3 I H), 1 78(m 2H),
1. 96. 2. 04( = R
EN/\/\ > I
0™ "N
“ CH,

22 2-{3-{2A)-2-methylpyrrolidin-1-yl[propoxy}-6-pynidazin-3-y1-5,5,7,6-tetranydro-

1,6-naphthyridine
) N "HNMR{CD,0D, 400MHz) 5: 1.14(d, 3H), [ 62%
(. | 1.43(m, 1H), 1.78(m, 2H), 1.86-2.04(m,
"@\ 3H), 2.26(m, 2H), 2.42(m, 1H), 2.96(t,

2H), 3.05(m, 1H), 3.21(m, 1H), 4.00(t,
2H), 4.30(t, 2H), 4.71(s, 2H), 5.84(d, 1H),
7.35(m, 1H), 7.43(m, 1H), 7.55(m, 1H),
8.49(m, 1H)

MS ES+ m/z 354 [MH]*

[alo= 40 (¢=0.185 in MeOH, 95% ee)

23 2-(3-(2A)-2-methylpyrrolidin-1-ylipropoxy]-6-pyrazin-2-yi-5,6, 7,8-tetrahydro-
| 1,6-naphthyridine

Ny THNMR(CD,0D, 400MHz) &: 1.12(d, 3H), | 83%
[ j 1.44(m, 1H), 1.77(m, 2H), 1.93-2.04(m,

N 3H), 2.22(m, 2H), 2.42(m, 1H), 2.95(t,
2H), 3.05(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), B.12(m, 1H),
8.27(d, 1H)

MS ES+ m/z 354 [MH]"

[alo= -54 (c=0.140 in MeOH, 95% ee)

24 6-(6-methylpyridin-3-yi)-2-{3-[{2R)-2-methylpyrrolidin-1-yljpropoxy}-5,6.7.8-
tetrahydro-1,8-naphthyridine




N( 3H), 226(m 2H),

2.42(m 1N), 2.96(1, 2H), 3.05(m 1H),

3.21(m 111),

4.00(1, 2H) 4.30(t, 2H), 4.71(s, 21.9, 6.64(d, 1 H, 7.35(m 111-1),
7.43(m | , 7.55(m 1H), 8.49(m 1H) MS ES+ mz 354 [MH' [a]p- -40
(c 0.185 | 5% es) 23 33
2-(3- [(ZFQ hyﬁpyrrol I di n-1-yl ] propoxy- 6-pyrazin-2- yﬁc’g%?ois,’%pt‘étrahydro
- 1, 6-naphl m/rldne (N HNI\/R(CD3ODI 400VHz) 6: 1.12(d, 3H), 63% C ~Il 1.44(m
1H), 1.77(m 2H PHNBARCD,00, 200MHiz) O:H) 11 (2 3io] #8% 11- 1), 2. 95(1, 2M
3.05E(rjn 111 - 1; 1.83(M9(H), 1.78(M) 2HY. 1&@?132‘;“2;)!), 4. 67(?6 2H),H)
6.65(d, 1f1-1 . 8.p7(d, 1 S
ES+ miz 354 [M Z 32 4o 485? 'ggﬁs’&“)l 24
6- (6- met hyl pyri | ) 2- 33"[)'( 385, ZHre3-93m W 3178(@R h- 1- yI ] br opoxy} -5, 6, 7, 8
- tetrahydro-1, h hyri di pitH)\aB2R006/428 3086, 89, &83E | B2005/ P01267 H3C
HNIVR( CD3CD, 40CM—Iz) 5: 1.11 (k) Phb, ABYrAsdh3G 1.78(n} 2H),
1.91-2.02(m NI 311), 2.22( ; ?@@O(mﬂﬂﬁlml)% n1(s, PB1-1), 2.95(t,
211), 3.08(m Ij H), 3.19(m '11 &M (t 28-1.34(m | 4H), 6.63(d,
1H), 7.16(d, 1H), 7.43(m 11}M§t mBGQHMHl‘lH) 8.26(d] 1H) Ms ES+ miz 367
[MAr [a)eF -44 |(c=0. 160 in !\{hﬁ—maﬁ%r)MeOthssDedWR N CH3 p5
2{ 3-[ (25) Fe=rethytpyrrdrdm=—tStipro y7 &pyrtdazfn=—3=—+56;"7B-t et r ahydr o-
1, 6- napht hydd| ne = R
NN
%" N
CH,y
25 2-(3-{(25)-2—mau1y|pyrro|'l&n-1-yﬁpfomxy}-s-pwidazn-s-yt-s.s,}.s-wwahydm-
( 1,6-naphthyridine
) 25 NG THNMR(CDCl,, 400MHZ) 6: 1.10(d, 3H), | 41%
| 1.45(m, 1H), 1.70(m, 3H), 1.95(m, 3H),
N 2.25(m, 2H), 2.99(m, 3H), 3.2%(m, 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 APCH mvz 354 [MH]*
(ajo= +46 (c=0.115 in MeOH, 90% ee)
26 | 2{3-[(25)-2-methylpyrrolicin-1-yljpropoxy}-6-pyrazin-2-yI-5.,6,7,8-tetrahydro-
1,6-naphthyridine
N THNMR(CDCi,. 400MHz) 5: 1.09(d, 3H), [ 64%
[j\\ 1.41(m, IH), 160-1.80(m, 2H), 1.83-
N/ 2.30(m, 6H), 2.99(m, 3H), 3.20(m, 1H),
3.96(1, 2H), 4.35(t, 2H), 4.64(s, 2H),
i 6.61(d, 1H), 7.39(d, 1H), 7.86(m. 1H),
8.10(m, 1H), 8.22(s, 1H)
MS APCl+ vz 354 [MH]*
[alp= +43 (c=0.105 in MeOH, 90% ee)
27 6-{6-methylpyridin-3-yl)-2-{3-[(25)-2-methylpyrolidin- 1 -ylpropoxy)-5,6.7,8-
tetrahydro-1,6-naphthyridine




25 HNMR(CDCI 3, 400MHz) 6: 1.10(d, 3H). 41% 1.45(m 11-1), 1.70(m 3H),
1.95(m 3H), NON 2.25(m 2H), 2.99(m 311), 3.21(m 1H), 3.96(t, 214),
4.35(4 2H). 4.77(s, 2H), 6.60(d, 1 H), 6.97(d, 1H, 7.22(m 1H), 7.38(m
1H), 8.60( APCl + mlz 354 [Mgr [a)o- +48 (c=0 115 In WON, 90% ee) 26
ol (34(25@2’%’6mfpyrrdl di n-1-yI | Eﬁi PCT/IB2005/001267

opoxy) - 6- pyra2| n- 2-)1-5,6,7, 8- tetrahydro- 1 6- napht hyrdne C HNVR( CDCl 3,

400M#4 6169 OJ.-L, —64°5 J.mH 5)\.1 15'd°3"’2” et 1), 1.83- 2. 30(m
61-1), 2.99(m 31 20(rr 3690 35(t, AH), 4.64(s, 2H).
1 T 1Y )| 8.22(s, 1H MS APCl +

6.61(d, 111), T.39( , 7 s,
rw 354 (M4 [&]e= =D @w(m.nmngu% @tél) 2.42{s.

f
6- (6- el hyl pydgin-3-yl)-2- (3 {k()&@a-’ibo(iﬁtzhyhm-adﬁ(ﬁlmm v1 ) pr odoxy) -5, 8, 7, 8-
tetrah yAIr 0- 1, b- napht hyri di n?% Aznf 82005/C01267 H3C
HNVR( CDC13, 40pMHz) b: 1. 15( H, 1.78-1.81(m 2H),
1.88- N 2.10(nf 3H), 2.20.2. 42111)6512"-4'21157 UM 2. 93. 3.[00(m 2H),
3.01-3.10(m 1H), 320-3.39(5742&nHD|1733(60H1386§Q.|‘rH) 2H)|, 4.30- 4.38(m 4H),
6.61(d, 1H), 7{19(d, 1H), 7| MAmtr ddssp3(d, 1H), [8.19(d,| 1H) M5 APC +
rnfz 354|[MIr |[a]o- +42 (c= C[&].,ilthml&%%&lea)N 6N ~/\JO N CH3

CH,

NN

CH,
28 2{3(2R,5R)-2,5-dimethyipyrrolidin-1-yljpropoxy}-6-(6-methylpyridin-3-yi)-
5,6,7.8-tetrahydro-1,6-naphthyridine
H,C N HNMR(CDCl,, 400MH2) 5: 0.96(d, 6H), | 11%
| 1.28-1.42(m, 2H), 1.88-2.03(m, 4H), 2.40-
N\ | 258(m, 4H), 2.80(m, 1H), 2.86-3.10(m,
4H), 3.50(m, 2H), 4.20-4.38(m, 4H),
6.59(d, TH), 7.02(d, 1H), 7.20{m, 1H),
7.33(d, 1H), 8.22(d, 1H)
MS APCl+ m/z 381 [MH]*

ON/\/\ \/ / n
0™

29 2-{3-pipenidin-1-ylpropoxy)-8-pyridazin-3-y-5,6,7,8-tetrahydro-1,6-
naphthyridine

-R'

I N

—
NS

0™ N

THNMR(CDCl;, 400MHz) 5: 1.20-1.30{m, | 35%
2H), 1.30-1.70(brm, 4H), 1.90-2.05(m,
N 2H), 2.30-2.50(brm, 6H), 2.95-3.05(m,
2H), 3.80-4.00(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), B.80(d, 1H)

MS APCl+ m/z 354 [MH]*

=




28 2-{3-[(2R 5R) -2, 5-dnet hyl py dn-1j1]propoxy)-6 (6-nme<h Ip *JIn-3-yp-
5,6, 7, 8-tehahydro-1 , 6-napht hyddne H3C HNVR(CDC13, 400MHz) 6: 0.98(4, 6H),
11% 1.28-1.42(m 2H), 1.88-2.03(m 4H) 2.40- 2.58(m 4H), 2.80(m 1H),

2. 98. 3. 10( 'G:oﬂ;&%? 9(m 2H) 4.2032.38(m 4H), 6. 59(%%_[17@2”5@&2% \lH)N/R

7.20(m 1H) 822(d 1H M5 APCI+ it 381 [

29 2-(3- pjpe - a¥a a dazin=-3-y1-5 6 7 8-tehahydro-1, 6-
napht hyrifdi n HNIVR( CDCI S _g20. 1. 30(m 35% NN 2H),]1.30-1. 70(brm
4H), 1.90F2/05 - 2]{50( m 6H), 2.95.3.05(m 2H)| 3.90-4.00(m
2H), 4. 25 4. 35( 2H) , 0 . 6.60(d, 1 H, 6.98(d, 1JH, 7.22(m 1
H, 7.39(4 8. 60(d 1 H) MBAPCl + ml z 354 [MH " 35 WD 2p05/111036
PCT/ 1B200 GNPL\LC Q N.30

2- (3-azep I%M‘)“ “WRORORY-ErRYidazin 3P 83 Sfetrahygiror W oy dr o- | | 8-

napht hyri mmg 400MHz) a: 1.40-1.80(m 34% 811), 1|85-2.05(m
21-1), 2. : NIRRT DS, OO 2 403 83 a0t 2H) , 4. 25
4.35(m 2 . BO(.d, ’22(m [L1-1), 7.39(d,
11-1), 8§ ’% “z’"%ﬁ" %%q“‘}“H%”’

2ssaos(m 24y, -400(m. 2H), 4.25-
4.35(m, 2M), 4.77(s. 2H), 6.80(d, 1H),
6.98(d, 1H), 7.22(m, tH), 7.39(d, 1H),

8.60(d, 1H)
MS APCl+ m/z 368 [MH]"
—
. N/\/\ ~ ,
( ; / 0 N N, ,
R

A T-pyridin-2-y-2-(3-pyrrolidin- {-ylpropoxy}-5,8,7,8-tetrahydro-1,7-naphthyridine
THNMR(CD;0D, 400MHz) b: 1.83(m, 4H), | 77%

AN
| 1.98-2.08(m, 2H), 2.61(m, 4H), 2.88(m,
NZ 2H), 2.85(m, 2H), 3.88(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, 1M), 7.58(m,

1H), 8.10(d, 1H)
MS APCl+ mvz 339 [MH]"
32 7-pyridazin-3-yi-2-(3-pyrrokdin-1-yipropoxy}-5.8, 7 8-tetrahydro-1,7-
naphthyridine
N "HNMR{CD,0D, 400MHz) 5: 1.83(m, 4H), | 74%

2.02(m, 2H), 2.60{m, 4H), 2.68{m, 2H),
| Nai® 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 APCI+ mvz 340 [MH]"

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

5 Example 14: Using the 2-chloro-4-gthy!-5-fluoropyridine of preparation 31.
Example 16: 2-Chloro-6-ethyl pyridine precursor can be prapared as described in Heterocycles 24 (12)
3337-3340; 1986



G\~/\ ON N~ 31 7-pyridin-2-y1-2-(3-pyrrdidn-|

j | propoxy)-5, 6,7, 8-tet mhydro-1, 7- napht hyddne HNMR(CDsOD, 400MHz) 5: 1.83(m
4H), 77% 1.98-2.06(m 2H), 2.61(m 41 1), 2.88(m 2H), 2.85(m 2H), 3 86(m
2H), 4.32( 4.55(s, 2H), 0(d, 1H), 6.86(m

7. 45(d, 16“%%@31&‘ 8 10(d. 1 SN AP i vs 3o afsiotssr

7- pyddazi n- 3-yl - 2- ( 3- pyrrolidin - -yIpropoxy) 5,6,7,8-tetrahydro-1, 7-

napht thu ?% m 74% 2.02(m 2H), 2.60(m
41-1 -1 4.3 211)
RN o s e i s T P
APCl + ni z 3@ 3g). 7BETMNMPEE. 9: Using t he

2- br onD- 6- (RaRpie2d Usiig e SRLAEN W ddEtHyHirane-25ullBhaR ofirépafationBs, Exanpl e 13:

o 5B SN AR et g 8 LA 3

2chl or o- 4- Quor opyridi ne of preparation 31. Exanple 16:

2- Chl oro-6-ethyl pyridine precursor can be prepared as described in

Het erocycl es 24 (12) 3337.3340 1986 WD 2005/ 111036 36 PCT/1B2005/ 001267
Exanpl e 17: Using the 2-brono-4-pro L4 dng of preparation 32. Exanple
19: 6-Brono-2-(di met hyl am no) pyri or can be prepared as
describdf in J. Org. Chem 53 (4), 786-790; 1988. Exanple 20 Using the
6- br ormo- N, Nt féiipwity/ cntbiotreis suldemnmmla@ovprmmmmpﬁad from Eheaprpduet ol 1:

30 (2), P ABRE 5C T ke ﬁ“‘iﬁ;ﬁﬁmﬁ‘% A PO e maflod sl e
gener al for‘ﬁﬁ‘f géds'?{ ﬁ%%@ e%%%?%%%ﬁﬁ@g?% a5

30-60 minutes.
{ - ' . — ,Fll
\ ON/\/\ N I N
0™ N
15 .
No. R' “Data |Yielct
33 €-pyrimidin-4-yl-2-{3-pyrrolidin-1-yipropoxy)-5,6,7.8-tetrahydro-1,6-naphthyridine
N 'HNMR(CDCl,, 400MHzZ) & 1.73-| 6%
le/j\ 1.90(brm, 4H), 1.98-2.06(m, 2H), 2.48-
N 2.62(brm, 8H), 2.93-3.02(m, 2H), 3.90- |
3.98(m, 2H) 4.28-4.35(m, 2H), 4.61-
4.65(m, 2H), 6.80(m, 2H), 7.39(m, 1H),
8.21(d, 1H), 8.62(s, 1H)
MS APCl+ mvz 340 [MH]"
34 6-{B8-methylpyridin-2-yl)-2-{3-pyrrolidin-1-yipropoxy)-5,8,7 8-tetrahydro-1,5-
( naphthyridine
X THNMR(CDCl;, A400MHZ) ©: 1.70- | 46%
| 1.90(brm, 4H), 1.98-2.06(m, 2H), 2.41(s,
HC N/ 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),
463(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-yipropoxy)-5,6,7 8-tetrahydro-1,6-
naphthyridine




preparations 16 or 17 and the appropriate heterocyclic halide: R C or R Br.
A nethod simlar to that described for exanple 3 was utilised where the
reaction mxture was heated in a m'ré:?rovvave at 110C for 30-60 mnutes. N R
15 NO R Dejoeowsehehse 33 6-pyrim di n2-yl -2-(3-pyrroidln-|

-yl propoxy) -5, 6,7, 8-tel rahydro-1, 6-naphthyridine F NIVR(P&SEP@“W%Z) 5: -

1.73- 8% 1.9 (hrm AH) 1 098 2 48 2 G2(hrm 6H) 2. 93-3.02(m
, , g'(aﬁ»iﬂj4 284%@%, E‘L‘%&‘J&.@B‘C‘m%, 6. 6r(m 2H) ,
211}(d 34

8 $H)62982.06(m -H), M20GP@HH2.50F ¥ 340 (MH)'

riri éDCT\)\ 2 4.68(thin) egj 20832t PHOPROY) - 5, 6, 7, 8-tietrahydro-1, 6
HNIVR( g%‘zém ég{ %@%49999 (brm 41-1),

H, 2.41(s, 3 50-72. 3-3.02(m | HNC N 21-1),

H) 4.28- 4. 35( hfHi2fiped He (TQ(d 736("5 6.60(m 3H), 7.37-

5 APCl + m z 35Bz2H)\t@1(m,38) 6- ( 5- et hyI pyr '

pyrrolidin-I|-yheaPRQ¥Y)asdmar/  8-tetrahydro 1.6- rapht hyri di ne
37 PCT| 1 B200b y QZ_HSE#E_HNNR( 3, 400MHz)

Mmmwn-z-m%m hv'wmrv)-ﬁﬁ 780fmhyom)6 > 50 4. 68( brm 6H),
Ir&phm&idﬂﬂ N 3. 85(m 2H) 4. 28-4. 35(m 2H), 4.59(s,| 2H),
T " 180(h;, | Guantitative
4H), 1.98-2.08(m, 2H), 223(3. 3H) 2.50-
2.68(brm, 6H), 2.93-3.02(m, 2H), 3.84-
3.95(m, 2H) 4.28-4.35(m, 2H), 4.59(s,
2H), 6.43(d, 1H), 6.50-6.680(m, 2H),

U@ Uv N

¢ 7.38(d, 1H), 8.05(m, 1H)
: MS APCl+ m/z 353 [MH]"
37 8-(S5-chioropyridin-2-yl)-2-(3-pyrrofidin-1-yipropoxy)-5,8,7,8-tetrahydro-1,6-
naphthyridine
Cin N "HNMR(CDCh, 400MHzZ) 5: 1.90-2.02(m, | 24%

| 4H), 2.13-2.29(m, 2H}, 2.35-3.05(bm,
NZ S | 8H), 3.85-3.90(m, 2H), 4.32-4.37(m, 2H),

4.59(s, 2H), 6.57(d, 1H), 6.86(d, 1H),

7.37(d, 1H), 7.45(d, 1H), 8.13(s, 1H)

MS APCl+ m/z 373 [IMHT"
38 8-{4-methaxypyridin-2-yl)-2-(3-pyrrolidin- 1-ylpropaxy)-5,6, 7,8-tetrahydro-1,6-
naphthyridine
_CH, THNMR(COCh,  400MHz) &: 1.70- | 68%
1.80(brm, 4H), 1.96-2.08(m, 2H), 2.50-
_ 2.88(brm, 6H), 2.83-3.02(m, 2H), 3.84-
| P 3.95(m, SH), 4.28-4.35(m, 2H), 4.58(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 8-(3-methaxypyridin-2-yl)-2-(3-pyrroidin- 1-ylprapoxy)-5.6,7,8-tetrahydro- 1,6-

naphthyridine




M5 APCl + mh 353 [MH)' 36 6-(4-nethyl pyrkhn-2-yl)-2-(3-
I ft-1-yl pnpoxy)-5.6,7, 8-tekahydro-1, 6- naphthyridl ne HNMR(CDCl 3, 400MHz) b:
1.70-1.90(m Quantitative 4H), 1.98-2.06(m 2H), 2.23(s, 3H) 2.50 1

2. 68( bni 3.02(m 2H), 3.84 N 3.95(m 2H) 4.28-4
4. 59Es,m ?H)"“’%‘ Z@f I(-i)m AR m 2H), (m_ H)39(8 EP&"”&@‘G%"(m 1H MBS
S M9 37

6-(5-dd0ll' VAU rohn=—2= y| ) =2
naphl hyftm CI A HNVR( CS&’/

2.13-2.29(m 2I- 03
N 4.59(s,| 2H), 57(
1H M5 ARC + m|zL37

aﬁp&?&%&“’%hw)”é . %” Eaﬁa 180 pEHGE B g D05 T o om0
2.68(brm| OH), [2.93.3.02(m 2#p&dIHR @%(m 5H), 4}28-4.35(m] 2H),

4.59(s, N 2H), MSZPm+niki-389[m-l]58(d 1 H, 7.39(d, {1 H).

8.01(m 1 —via . =K 5,67 e Ianydro T,
- [ py rro4| dl n- I-y'pros?xg))psoiy édm- 5 tetrahydro-1,6

6-(3 rrethvvrypyr- -

- napht hyjri dne 5‘@?%‘?111036 38 PCT/ 1B20051001267 H3 HNI\/R( CDCI{3. 400MHz)
b: 1.80-1.90(m| 35% 2| GBIMRCOR 40PWHZ) 2 §5-R70Ps¢ m  8H), 3.00(m
2H), 3.70(m 2|Ji), 3.8;{%3 N[ 3o 28, 41.68%2(08km, 2),, 2.8b- f12(s, 2H),

|/\N N | 2.88(brm, BH), 2.93-3.02(m, 2H), 3.50(m,
0 4H), 3.84-4.00(m, BH) 4.28-4.35(m, 2H),
4.58(s, 2H), 6.00(d, H), 6.15{d, TH),
. 6.58(d, 1H), 7.39(m, 2H)

.,E){ etrakydro-|, 6-
o | \Jl 4H),

SN, 4.32-4)37(m 2H).

eﬁbmmm 37p(r|37gl-ﬂ|, 3&2(-9. 7.45(d, 3H), 8.13(s,

mmymdauas.lzﬂ)

MS APCl+ mvz 424 [MH]"
- _— R'
O A0
0" N
41 . 2-{3-piperidin- 1-yipropoxy)-6-pyridin-2-y1-5,6,7,8-tetrahydro-1,6-naphthyridine

THNMR(CDCl;, 400MHz) 05:1.42-1.50(m, [ 36%

| 2H), 1.60-1.68(m, 4H), 1.95-2.05(m, 2H),

NG | 245:2.55(m, 6H), 2.90-2.95m, 2H),

- | 3.93(t, 2H), 4.28(t, 2H), 4.59(s, 2H), 6.61-

8.68(m, 2H), 6.91(m, 1H), 7.51(m, 1H),
7.80(m, 1H), 8.11(m, 1H)
MS APCH+ 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.

S5 31(3), 618-624; 1988.
Exampla 40; 2-Bromo-5-morpholinopyridine precursor can be prepared as described in Tet. Left 43 (44),
T967-7969; 2002.

mple 42
10 6-[2: lidin-1-ylpro 7 8-diky 1 in-6(5 nicotingnitrile



6.57(d, 1H), 6.81(m 1H), 7.03(m 1H), 7.36(d, 1 H, 7.92(m 1 H M APCl +
mz 369 [M-1t 40

6- ( 6- nor phol i n- 4-yl pyddn- 2-yl) - ZM_‘%goyrfn-l-Yl propoxy)-5,6,7,8-tetrahydro-1,
6- napht hywigliops11dyR( CDCl 3, 400 6: 1.70- 51% ~ Jl P}:T?%“g@b g.)—i)
1.98-2.06(m 2, 2.50 1 NN 2.68(brm 6H), 2 93-3.02(m Bm 109
4H), 3.84-4.00(m 6H) 4.28-4.35(m 2H), 4.58(s, 2H), 8 00(d, 1H), 8.15(d,
1H), 6.58(d, 1 H), 739(m 2H) M5 APCl + ml z 424=FM ANv\O\ ' NR

41 . 2-(3-piperidin-| pr opoxy) - 6-p <Yl -B , 8-tetrahydro-|
, 6- napht hyridi ne HNMR( AN : N ‘ 36% 2H), 1.60-1.68(m
4H), .95-2.05(m 2H) . 45. 2. 556 2.90.2.95(m 2H), (NI 3.930, 2H),

428(1 2H), 4.59(s, 2H), 6.61- 6..68( 6.91(m 1H, 7.51(m 1H),
7.60(m 1H), 8.11(m 1H) I\/SAPCI+ ink 353 [MH)' Exanple 33:

30(3) " 158 S5afly"GHERG o BRo %a bR 0% sied 0B B3R Lo RRT 8 or can
be prepar &Pmasd: {oeel psictrchiorpbenzoniieilg (53mecR8mmel) B chigpbengeng (gl -and) the mixyre np| e
40: 2- %ormn&mmaphﬁ;k mswursjmeeqaﬁmmmmumpMomemaﬂhmmﬁmu bed in

Tet. Lett AR (hdbganc o2 e m&a centratod
6-r243-Pvrrol | di n- !6°? ﬁoxv fo-1.6- naOhtGQ‘a”ggl n- %?5%%'&“ cotino
nitrile V\ﬁ‘ﬂ%'ﬂ?ﬂl'ﬁ'g edeE‘b o
acetate:methano!:0.88 ammonia, 100:0:0 to 80:20:1, to afford lhetltle compound as an orange solid in
55% yield, 38mg.
10
'HNMR(CDCl;, 400MHZ) 5: 1.70-1.82(m, 4H), 1.80-2.08(m, 2H), 2.45-2.70(brm, 6H), 2.93-3.02(m, 2H),
3.98(m, 2H), 4.30(m, 2H), 4.62(s, 2H), 6.55(d, 1H), 6.70(d, 1H), 7.39(d, 1H), 7.63(m, 1H) 8.42(m, 1H)
MS APCH m/z 364 [MH]

15 Examples 43 o 48

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 axample 42. The progress of the reactions was monitored by tic and the reaction
20 mixiure was heated under reflux for 18-48 hours until all of the starting material was consumed.

R' [Data Yield
6-[2-(3-pyrrolidin-1-yipropoxy)-7,8-dihydro-1,6-naphthyridin-6(5H)-ylnicotinamide
TANMR{CDCl;,  400MHZ)  0:1.70- | 41%
1.80(brm, 4H), 1.95-2.01(m, 2H), 2.42-
H,N =

| 2.61(brm, 6H), 2.95-3.01{m, 2H), 3.93(m,

NZ W [ 2H), 4.30(m, 2H), 465(s 2H). 5.80-

5.90(brs, 2H), 6.58(d, 1H), 6.70(d, 1H),
7.39(d, 1H), 7.99(m, 1H) 8.62(m, 1H)
MS APCl+ m/z 382[MH]"

5| &




N N Potassium carbonate (26.5nyg,

product of prepara

and concentrated i
col umm ch

acet at e: net handl - 0.

conpound

R

m Xt ure 1t ed
mat eri al pas cqnsu

tion 16

for 5 hour 012#;5%1 ction mixture waf then partitioned
and water. € organic | ayer was separated, dried over

n vacuo to give an orange all The oil was purified by

Br, usin

s of the react

under r
ned. AR

0. 19nmol ) was added to a solution of the

(50mg, 0.19mml) and 4-chl orobenzonilrile (53ng,
0. 38nanol) in chlorobenzene (2m -) and the m xture 5 was heated under refl ux

. m*rpnia, 100:0: 0 to 8

: {36 4. bays 2.8 H)os(nG . 219 .a22le) (omb
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1 -Obropoxiil7 Blony

3o VB haphR I 6(5H)-
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n % vi el 38np. .10 '
HBRICO%, 490 LW__(EW;NW

o e o el

3 a Shown bel 0
4-8%mq 0 485 FHYPAOFe Hly
n6.5%d. htHd), 670 akd). 7A3B(di NEY
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pared from
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eaction 20
starting

6- [ 2- ( 3- pyABr oi di Mb-dimpthyrEd2siSpyylidin-g-vigiopayvirdi-ditvaron Smphiy et H#3H 5b

-yl) ni cot] nam defnkbidsinidgeDCl 3,

1. 95- 2. 0Ltm—2Hh

S 2.
4.30(m 2H), 4.|65(s,
.89‘

7.39(d, 14 H), 7
40 PCTI | B2005/ Q012

N et hyl -|6- [ 2- (|3- pynol i di n-
yl) ni cotijnam dg O HNVR(CDCI 3
201- 2. 05(jm 2H)|, 2.42.2.61(b

m

CNRCO0; 260MI) 5158t 1TB0(e |
50- 5. S, . d
Uy T e sk
6H), 2.95-3.03(m, 2H), 3.05-3.15(s, 6H),
§.5(04.0000,244), 428830l el 061
4.5006\H3) eBad 1), Jo.eBh( Th),
1]f'.:;'r(u. 1H), 7.64-7.70(m, 1H) 8.31.
B.38{m, 1H)

400MH4 6:1.70- 41% 1.90(bnn, 4H),

9% -
1H), 6. 7
382 M WO

6- napht hyr
b8% a+C~"

N s 2H)

(d, 1H),
20051111036

i di n- 6(5M
- 4H),

MS APCl+ m/z 410 [MH]'
46 N.N-dimethyi-8-{2-(3-pyrrolidin-1-yipropoxy)-7 8-dihydro-1,6-naphthyridin-6(SH)-
yilpyridine-3-sulfonamide
S — THNMR(CDCl,, 400MHzZ) 5: 1.76-1.84(m, | 45%
H‘C,N\,.s// 4H), 1.99-2.08(m, 2H), 2.45-3.75(bm,
YT T | 12H), 3.00(m, 2H), 4.00(m, 2H), 4.30(m,
W7\ 2H), 4.70(s, 2M), 6.60(d, 1H), 6.70(d, 1H),
7.40(d, 1H), 7.80(m, 1H), 8.60(m, 1H)
MS APCl+ nvz 448 [MH]'
—3 _R'
oo~E0
0" “n
“oH,
47 6-12-{3-{(2A)-2-methyipyrrolidin-1 -yllpropoxy}-7,8-dihydro-1,6-naphthyridin-6(5H)-
yi]nicotinamide
0 THNMR(CDCl,, 400MHz) &5: 1.11(d, 3H), | 40%
N x 1.43(m, 1H), 1.78(m, 2H), 1.91-2.03(m,
| P 8H), 2.16-2.24(m, 2H), 2.38(m, 1H),
NN | 2.03(m, 2H), 3.03(m, 1H). 3.19(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),




N OH), 2.95-3.03(m 5H), 3.93(m 2H), 4.30(m 2H), 4.65(s, 2H), 5.95(brs,
1H), 6.59(d, 1H), 6.70(d, 1H), 7.39(d, 1H), 7.97(m 1H)8.58(m 1H) M5
APCl+ mz 396 [MH)® 45

N, I\IdrreM64 d%"‘gﬁ lidin-1-)1propo%Vy)-7,8.dl hydro-1, 6-na r|dm6(5M
ySJni cot i nan(‘de (CDCI3 400MHz) 6:1.58-1.90(m 39% 90126H5. 207(m
2H), 2.27.285(brm L-' OH), 2.95-3.03(m 2H), 3.05-3. 15(s :

3.90-4.00(m 2H), 4.28-4.37(ko2H) &Be6l1H)4. 70(s, 2H), 6. 58(d 1H), 6.67(d,

1H), 7.37(d, 1H) 7.64-7. 7q(MgApr),,,/Bag%1MH]8 38(m 1 H) MSAPCI +nh410[ MHr 46
N, Ndi nmet pyHA42A3py+8d—+—I—yprepoxyr—FHS—dhyere—-t6—raphtihyH di n6( 5*
ygpyr | dl he- 3ssul f onani de IR 400MHz) 6: 1.76-1.84(m 45% iN~-//O
4H), 1.99- 45-§. 75¢%nn, tiC p~ 1 12H), 3.00(m 2H), 4.00(m
2H), 4. 30( N\ 2H),07%. \ , 6.60(d, 1H), 6.70(d, 1H), |7.40(d, 1 H,
7.80(m 1 N, R N~/\0I N CH3 47

6-[ 243- ( { 3 pht hyri dn-6(5
W - ygnki 0 A , - - H09%—U. 43(m  1H),
1.78(m 03(m  HHN O 1 6300WHP) 1, B -0 .5§‘§(m iH| N 2.93(m

1I-1)18°(bw1(ﬁt'{n1912q'93$m'42"9'9€ﬁ?' 2H), 4.69(js, 2H),
250(m, 6H), 2.95-3.05(m, 2H), 3.95-

N T 4.05(m, 2H), 4.27-4.33(m, 2H), 4.72(s,
2H), 6.61(d, tH), 6.67(d, 1H), 7.39(d, 1H),
7.90-8.20{m, 1H), 8.61(d, 1H)

MS APCl+ m/z 396 [MH]"

{ Examples 44, 45 and 47 and 48: A few drops of NMP were also added to aid solubility.
Example 45: Using the 6-bromo-N,N-dimethy-nicotinamide of preparation 36.
Example 46; 2-Chioro-5-N,N-dimethylsulfonamidopyridine precursor can be prepared as described in
5 Helv. Chim. Acta. 22, 912-820, 1939

10
The product of preparation 16 {(50mg, 0.19mmotl), 2-chlorebenzoxazole (26mg, 0.19mmol), sodium fart
butoxide, (20mg, 0.21mmol), palladium triflucroacetate (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,
15 ekiing with athyt acetate:methanoi:0.88 ammonia, 90:10:1, to afford the $tle compound as a yeliow solid
in 55% vyield, 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), 7.80(d, 1H), 7.35-7.42(m,
20 2H)

MS APCl+ m/z 379 [MH]*



6.63(d, 1H), 6.89(d, 1H), 7.51(d, 1H), WD 2005/111036 41 1'CTI | B2005/ 001267
8.02(m 1h), 8.66(d, 1H) M5 APCl+ miz 396 [ MW NCR GNP()N 48
6-f2-(3-piperidin-1

-yl propoxy dro-1, 6- napht hyrjdm 6(514y| ) ni codnanm de 1HNVR( CDCl 3,
400MHz) 8: %?@g"ﬂ%‘%) H N 1.80(brm . 1.91-2.03(m 21 POI/B3008801267 50
6H), 2.95-3.05(m 2H), 3.95- N 4.05(m 2H), 4. 27-4. 33(m 2H), 4.72(s, 2H),
6.61(d, IH), 6. 67(d 1H), 7.39(d, 1%0 8.20(m 1H), 8.61(d, 1H) M
APCl + nVz 396 I\/I Exa_les 44 45 an d 48 A f ew drops of NI\/P vvere

al so addedSlisMathyl-14-benzgimig gxy)-5.6.7 8-tetra 1,8-naphth

6- br ono- AN-d' i rrettryl ni cof | nam de of prepar atlon 36 Ezande 46:
2- Chl or 0- 5- N, N- di et hyl sul f onam dopyddi ne precurs be prepared as

described in 5 Heh'. Chin. Ada. 22.9 939 .m £ 49

6( 1. 3- 8ar nxazol - 2- vil. 2 %
Olildan-| - vl propoxvl d. 8. 7\ 8d Mo-l ph hvm q‘lfi_ge N~O"'" O ~./ N10 The
0

product of preparat|on 1 Ony, O. 19mm|) 2- chl benzoxazol e (29ny,

0. 19md), d 0 t at
Ceal) o T oldlet S o %'&g?@{“f Gty SEHB ) e ué*’%‘é"?ggp 1“535"9? he
mi xt ur e Jwal 19Ruled ’Z‘fﬁ”@ﬁ‘e’ﬁ Ghem. 3460) 128171208 19871 ptassium phosghate PR The
reaction peladiun funmacetatecipat il ansid butphosphine (chty were adsied: toaryiamed Tmld angithe induesd by

col uim, chr Qaeieagd RABYCAH 3Holrk M @Bbd RebBivAP tibb. MadiinkiNr-BtipHosphine (1.8mg) was

acet at e: e .%@‘9 f;@%@j '“%"9 i & %&%&5@ Qﬂbﬁgﬁﬁkﬁ%%&% m aH.
1.99-2.05 st

2H) , 4_1'052 aseta@ifethatl:0.0§ drmerHQ, 10070‘&)@(%&1'9# crﬁdelggdwt vib)pyrifigd &G@,l)dpv de

7( 35-7. 42( mm%m&@onwm& &ngﬁmW)m pentane:ethyl acetate 100:0 to 0:100, to afford

the title compound as a colourless oil in 9% yield, 7mg.

'HNMR(CDCl,, 400MHz) 5: 1.78-1.90(m, 4H), 1.99-2.05(m, 2H), 2.50-2.65(brm, 6H), 3.10(m, 2H),
15  3.60(m, 2H), 3.84(s, 3H), 4.30(m, 2H), 4.48(s, 2H), 6.60(d, 1H), 7.18(m, 3H), 7.36(d, 1H), 7.80{m, 1H)
MS APCl+ miz 392 [MH]*

20
The title compeund was prepared from the product of praparation 16 and 2-bromoxazole (Chem. Mater. 6

(7}, 1023-1032; 1994), using a method similar to example 50, in 2% yield.

'HNMR(CDCl;, 400MH2) 5: 1.25(m, 4H), 1.60({m, 2H), 1.85(m, 4H), 2.10(m, 2H), 2.90(m, 2H), 3.85(t, 2H),
25  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+ myz 320 [MH]"

Example 52
4-Mothoxyphenyl in-2- in-1-yipropoxy)-5.6.7,8-tetrahydro-1,6-

30 n ine



WD 2005/ 111036 42 PCT/ |1 B2005/ 001267 Exanple 50 66
1- Met hyl -| H benzi m dazol -2-1)-2-(3-ovrrolidin-|-vloroooxv)-5..6.7.8-te
ahvdro-1.8-naohthvridine Il NNG\-~/ \ NCf3 The product of preparation

16 (50nm, n 2-chl oro- 1- met A1 - 114benzi mi dazol e
0. 19mmol ), gvﬁ%&éé\%cyoll c. Chem 34(6) 1781-1788; 19971"‘}5@{"%{"%‘7
phosphat e, (45ng, 0.21nrnof), palladiumtrifluoroacetaile (cat) and

tri-"butyl phosphlne (cat) were added to xylene ( d the m xture was
heated at 120C for 3 hours in a seal ed Rea e. Ydditional tri

j butyl phosphine (1.8ng) was added he s heated for a further
18 hours. The reactio i net hanol and was
purified by colum chr %@y ca gel, eluting with ethyl 10

acet at e: neal anol. 0. 88 ni a 100 0 0 to 80: 20 2 The crude product was
purified fﬂétpb&ualavp@,s&aaah RO, 34UsiA Mbidedmgle! .

t at t 1 0 ff
(S:oﬁplo3gd\I\Aai&ml%’('f‘(r’;ht ourI ess 'al éi|e e @rf%g aﬂmﬁZ X Or&%%’? C%E
1. 79. 1. 90(1¥4). 4764765, 2063 wzmog’(% %w £80Q; B0 19eirheat og‘clfer(%hom)m 15

3. 60( M 52Hpacti:. ks waSthin codeP@puriiadhy, HRLCABKS a Phinom@wH0ind C18 system, eluting

11-1), 7. 19640 &% 1) 5:95 atatohitriel HimterbodidtiriiamtiohiumMeste Ghsis:008) &° 2uddVille’ uukxanm! e
51 &41.9-Oxazoh2?- vO 243-evr MBdM | - vbr oooxv$6. &7. 8-t atrahv*o-1

J- neohf hvrPBPHRSCYo * N ON 20 The tide conpound was prepared from the
pr oduct ofM%E%'p!dFaﬁW 16 and 2-bronoxazole (Chem Mater. 6 (7), 1023-1032;
1994), using a nethod simlar to exanple 50, in 2%yield. ' HNVR(CDCl 3,

400MHz)g6: 1.25(m 4H), 1.60(m 2M@4H), 2.10(m 2H), 2.90(m
21-1), 885(t 2H), 25 4.32(t, 2 2H), 6.59(d, 1H), 6.85(s, 1H),
7,23(s. 1H), 7.30(d, 1H M5 APCI+ iz 329 [MH' Exanple 52

6L f 5- (4- MEMRIlewing: ARRROYS johihel |Anesal \jormulp sy OWere| piepared from the product of
- vl or 000X \preparafion 7165ant atier appropHa®- HitefocycBChaldep RGN \or RtHr,Nsingl 3 mdtDd 225/ b1 36

PCT/ 1B20034pQnileaiGck sitampie 52.
e : ..—Rz
Santse
0™ N

No. |R° MS ES' miz

63 6-[5-(4-methoxyphenoxy)pyrimidin-2-yil-2-(3-pymoidin-i-
ylpropoxy)-5,8,7 8-tetrahydro-1,6-naphthyridine

¢y 462 [MH]'

15

54 6-(6-methoxypyrimidin-4-yi)-2-(3-pyrrolidin-1-ylpropoxy)-5,6,7 8-
{atrahydro-1,6-naphthyridine




CH, QO N1Y# O The product of preparation 18 (8ng, 3lpnol), triethylam ne
(4.5pL, 34pnol), caesiumfluoride (9ng, 0.059mmmol) and

2- cMor 0- 5- (4- me8wxyphenyl ) pyrl mi dine ((6.8ng. 31 pnol), Morg. and Med.
Chem Let 761-765; 20031 wgge m xed in di neth |foxide (300 PL)
and heat eév%%‘%%%)'@(;f or 24 hours. The 5 reaction m xtur J@bﬂ’%’éﬂ%&m ed and
purified by HPLC using a Phenonenex Luna Cl8 system eluting with 955 to

5:95 acet WW(%:S:0.00S) to afford
the W d. oS ES+ miz 448 [N 0 Exanpl es 63 [to 58 The fol | owi ng

conpound ne deneral fornula siHown bel ow were prgpared fromthe product
of preparatbn}y d the appropridgte heterocycic haljide, R2CI or R29r,
using a  miljar to that dedqcribed for exanplg 52. R3 N~ GN~~\O N
15 No. D B 4- m t hoxyphgrwxy) pyri m ol n- 2-jq- 2 3-pyrroUol n-1-

7, 8-

yt pr opox . tetrahydro-1 , tlhnapMhyddne ?H3.42 [M o0 aO ~N 11 i
54 6{6-mgt hoxypyrimdin-4-yl)-2-(34pyrrdidin-1-yl prodoxy)-S, 6, 7, 8-
tetrahydfgs I, Of §IR L urk- ST AVe e rBian- 1propony) 88,78 1/ 152005/ 001267 0 |- CH3
370 [MHI} N\ 1.6
&(9-ethyll-9H p NIL)- xy)-5,6,7,8
t et rahydio- 1, 8 naph h)“j;ﬂ\nﬁ 408 [MH
LS
N
N
\:'-"-N

56 2-(3-pyrrolidin-1-yipropoxy)-8-(7 H-pyrrolof2,3-dipyrimidin-4-yl}-
5,8,75-tetrahydro-1,6-naphthyridine

370 [(VHT
NF N

|
X
”"\’5)\

57 8-(9-methyl-9H-purin-6-yi)-2-(3-pyrrolidin-1-yipropoxy)-5.6,7.8-
tetrahydro-1,6-naphthyridine
— =
|
HC— N

—N

N [

[ 58 6-(9H-purin-G-yl)-2-(3-pyrrolidin- 1 -yipropoxy)-5,6,7,8-tetrahydro-
1,6-naphthyridine
4\|N 380 [MH]'

N
HN ™~

\=n

N

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

N



408 [MH N~~N Hs~ NIy N 56 2-(3-pyrtofdin-1-ylM y)-8-(714.p

crob[ 2, 3-dJpyrim din-4-yQ 5,6, 7, 8-tetrahydro-1, 6-napht hyridine ON 379 H\V
57 6-(9-nethyl-9H purin-6-yi)-2- (3 pyrrdi dm 1-yl propoxy)-5,6, 7, 8-

t et rahydr oyl &gg, Mehyddne  NZ'--~ 4§ 394 [M\I N 58 6

(9H pur kr 6-yn- ?’3 pyrrdi di n- 1-yi propoxy) -5, 6, 7, 8-t et r atRfd¥§2005/001267

1, 6-naphthyridne 380 [M N ~1 HN N Exanvie 54:

4- Chl or o- cEeampleb §ioirlorTratlivineise eewssotan e prepacedds desaribed inalsAmiers@hemp 8eb Yh HeW
Chim Act @238-50&2; 165¥7- 1321; 1959 WD 20051111036 45 rcT/1B2005r 001367 Exanpl e
55: 6-Chl oro-7-ethyl purine precursor can be prepared as described in J.
Amer. Chem Soc. 79, 5238-5242; 195% e 59 5

2d3- Pi oeW n- 1- vsroooxleB— ovrszin- 2- o328 8 tetrahvdrol 6 naoht hvri dine |
N~/\C N6N L\// ipg A trErpyraziny -y strahvd

preparation 17 and 2-chl oropyrazi ne, usi ng a simLgr rret hod to exanpl e 3,
in 39%vyield. 10 ' HNMR(CDCh, 400MHz) 5: 40-1.50 1.50-1. 70(brm
4H), 1.90.2.00(m 2H), 2.38:2.50(bnn, . 1d m 2H) 3.90.4.00(m
2H), 425.4.40(m 2H), 4.60- ANBErs~RHLA6. B5-6/60(M 1H), 7.30-7.40(d, IN),
7.86(m |H) 8.05-8.15(m 8. 20. 8

The litle compount was prepared from the product of preparation 17 and 2-chloropyrazine, using a
similar method fo example 3, in 39% vield.

10 'HNMR(CDCh, 400MH2) 5: 1.40-1.50(m, 2H), 1.50-1.70(brm, 4H), 1.80-2.00(m, 2H), 2.30-2,50(brm, &H),
1.90-2.10(m, 2M), 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), 7.88(m, 1H) 8.05-8.15(m, 1H), 8.20-8.25(m, 1H)
" MS APCl+ miz 354 [MHJ*

15

naphthyridine
CH, =
= Q
N/\/\ \ I N N/N
0" S
“CH,

The titte compound was prepared from the product of preparation 19 and 2-chioropyridazine, using a
20 similar method to example 3, in 23% yieid.

'HNMR(CDCly, 400MHz2) 5: 1.08(d, 8H), 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), 6.5%(d, 1H), 6.97(m, 1H),
7.27(m, 1H), 7.37(m, 1H), 8.61 (m, 1H)

25 MS APCi+ m/z 368 [MH]'

Example 61
2 g—Methl olidin-1-yl]pro| 7,8-dihydro-1.6 hthyridin-8(5 iding-2-
carboxylic a



M5 APCl+ mz 354 [MH' 15 Exanple 60 2-0412RJR1-2.s
A net hvl pvrraNdi n-1 -vnor oooxvl - 6-ovrk hrin-3-v1-5.6.7.6-tdrahvdro-I. 6-
noohdw kVrw CH3 QN NON CH3 The title compound was prepared fromthe
product of [on 19 and 2-chl og@pyri dazine, using a 20 simlar nethod
to exarrple‘g(,sgq%?[g‘éoyi el d. 'HNNR(CD%)@ , 400MHz) 5: 1. 0SPEI/IRIPHS0012620( t
2H), 1.90-2.10(m 4H), 2.40-2.55(m 1H), 2.70-2.82(m 1H), 3.00-320(m 4H),
3.90-4.00(m 2H), 4.20-4.40(m 2H). 4.75(d, 21-1), 6.5¢(d, 1H), 6.97(m
11-1), 727(m 1H), 7.37(m 1H), 8.61 (m 1H 25 APl + mM z 368 [IVH'
Exarrrole 61 5 r213 f12R12-Methvl ovrrolidin = H

‘ L1 divri % we 2- carboxylic

| -vl | oroooxvl -7.8-dl hvdr g=1. 6- nwht hvr if8
acid WD 2005/111036 46 @N‘B?QQ&/\OO 2 ~\\ON N CH3 The

products of preparation (200ny, 9. Tt and preparation 34 (188ng,

0. 73mmol ), sodiumtart d (88ngy, 0.89mmmwl ), Pd2(dba)3 (18ny,

0. 02mmol ) and BI NAP (50ny, 0 nmol ) were suspended in tart-butanol (5nm)

and the m Xl'heupredum:ofmm mt(zmn:e.co fi3mmbinandipreparative 3¢ (1B8&mg, 8.78wenl)ssoditth der

(r)n gtgur eI \)Na%uﬁﬂw b e’hsﬁHDU@érﬁn&bf a&pg!)mm {56, - @ml dﬁer%BGWEL
no ourly

I nterval s. sl|‘T‘|’g'("(rg€ac rf'b(')é]ang%"b?“é’%wa % t(vjeal s's\quo’{c %f"ﬁlénqn%lla m ) and

gl aci al ‘Rcalifye was spelenighesl wih durber amoHnts at EQ!"%'BF‘BW%I(W PA9myagh, Bo(d

resi due wagigmgr 0.62mebl)ind EINAP (S0mg, D08 &t HEGRY- iBteivals) Thi cdaetivg anixhes tvas d\gne W th

Concent  at oo a8 RRitnol Hn) inf gBe ot 13 ""ﬁ*’%%’?‘;ﬁ‘“ RN St e

to afford ﬁﬁeerﬁsfdﬁ g‘%@ﬁ%&hﬂ H@ ﬁ'ﬁ'éqgev%?é% ?'Helcﬁ A)

' HNVR( CD3OBM™aug M9 19 80:20. Jhe M%ﬁmmmw i) 4FoHP @'0951@8 24( m
3H), 2. 80 ( mrwratdd with diethi.ethé toafioidhe tine cimpdund 24 apaleldranbd polid ik 829 (e, 2d&ngl) 6.59(m
1 7.29(m 1H), 7.40(m 1H), 7.82(m 1H), 8.37(m 1H)

'HNMR(CD,0D, 400MHz) &: 1.33(d, 3H), 1.65(m, 1H), 1.94(m, 2H), 2.05-2.24(m, 3H), 2.84{m, 4H),
3.17(m, 1H), 3.26-3.63(m, 4H), 4.28(m, 4H), 6.59(m, 1H), 7.29(m, 1H), 7.40(m, 1H), 7.82(m, 1H), 8.37(m,
1H)

15 MS APCl+ m/z 397 {MH]'

= 7.8-dlihydro-1 5 2-carboxylic acid

o

=
Sen
ON/\/\ N I N N
0™ SN

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.

20

25 'HNMR(CD:0D, 400MHz) &: 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 APCl+ m/z 383 [MH]'

30



15 M5 APCl + nfz 397 (VMHF Exanpl e 82
5-12-f3-Pvrnolidlf-I-vbropoxvl-7.8-dl hvdro- 1. 8-naohtvridi n4(BM vt'tpvridine-
2-carboxvlie acid O OH4 CNN NN 20 The He conpound was prepared fromthe
products ofwd bR Gld ©n 16 and 34, #8ing a si mlar met hod to that of

xanpl e 61, aS anh orange solid In 52%vyield 25 'HNVR( COBEHIB28HNI6Y 5:
1 98-2.10(m 41-1), 2.12-2.24(m 2H), 2.75-2.83(m 21-1), 3.23-3.42(m 6H),
3$4-3.63(m 21-1), 4.24(s, 2H) 4 Zw 6. 55(d 1 H) 7. 27 7.35(m 1
H), 7.39(d, sfe-1iisopropGigiosk: F,81dIhyd ashtharidin-6 (b4 vii@kiine B .carbo®
WD 2005/ 111036 47 PCT/1 82005/ 001267 I e 63
6- f 24( 14eopr onr bi oer | di n-4- vl bxyl - 7. vdm 1. 6- naoht hyri dl n-6(5M vl | pvri dh
s2-carboxylic acid 0 OH CH H3 &z~ JN H3C Nor Ni QO N5 The title conmpound
was prepared fromthe prod s of preparation %g using a simlar
method to that of exanple , as an orange sofid|lin 0% vyi el d.
" HNMR( C030D, 400MHz) 6:§&% H), 27 N N2.20(m 21-1), 2.90(m
2H), 3.10(m 2H), 320- 5(brm J3H Y} 3. 70( 2H), 4.40(s, 2H), 5.20(m
111-1), 6.60(d, 1H), 7.30-7.5 m 11-1), 10 &30(m 1W M ES+
rnlz 397 [ MHt Exanofe 64 N4AMet hvl 4 243'2'1(2HI
2- mat hvSpve dild eempound was areparest (Fom the geodiicis\ofipreparation J4cantl/Afy upig # Sigiiss iethagto

vl bvri di nehat ofeiriie@ ds@f orafbe solid in 100% yield.

THNMR{CD;00, 400MHz) &: 1.30(m, 6H), 2.05(m, 2H), 2.20(m, 2H), 2.80(m, 2H), 3.10(m, 2H), 3.20-
3.45(brm, 3H), 3.70(m, 2H), 4.40(s, 2H), 5.20(m, 1H), 6.80(d, 1H), 7.30-7.50(m, 2H), 7.90(m, 1H),
10  8.30(m, 1H)
( MS ES+ mv/z 367 [MH]*

15

t-Hydroxybenzotriazole hydrate (97mg, 0.72mmol), 1-(3-dimethylaminopropyl)-3-ethyicarbodiimide
hydrochloride (194mg, 1.00mmol), methylamine hydrochloride (234mg, 3.85mmol) and N-
20 ethyidiisopropylamine {535uL, 3.85mmol) were added to a solution of the product of example 61 (275mg,
( 0.69mmol) in N,N-dimethylacetamide {6mL) and the mixture was stirred for 72 hours. The reaction
mixiure was then evaporated under reduced pressure and the resikiue was suspended in saturated
sodium hydrogen carbonate solution. The aqueous mixture was extracted with ethyl acetate (2x40mtb)
and the combined exiracts were dried over sodium suffate and concentrated in vacuo. The rasidue was
25 purified by column chromatography on silica gel, eiuting with athyl acetate;:mathanol:0.88 ammonia,
100:0:0 to 90:10:1 to give a yellow oil. This cil 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



NH N~/\ NNH3C OG N CH3 1-Hydroxybenzotriazole hydrate (97ng,

0. 72mmot ), 1-(3-di nethyl ai nl nopropyl ) -3-at hyl earbodii m de hydrochl ori de
(194ng, 1. OOrmDI) net hyl ami ne hydrochl oride (234ng, 3.85mml) and N 20
ethyldiiso R ne (535pi, 3.85 |) were added to a solution of the
product of 8@%{)’!&}@3%1 (275mg, 0.69mmol) in N, N-dknet hyl PLIap HH’?’esm_) and
the m xture was stirred for 72 hours. The reaction m xture was then

evapor at ed-,_mn@gdnéar Ao &r,q?@%_@ 1845%1%]%81 FRRIAG 99885 ﬁ#%ﬂﬁﬁ'?’ﬁf’z&gﬁ it ur at ed

sodi um hydr o e SO Qus. m xture was extracte

ot Pyl Bt 45, 2O0Ey 5. 2 PR P O R B 1 BB 4B G 4820 U
sul fate arﬁiﬁmﬂi@ematfaﬁén?ﬁﬁd.\ﬁubE&?(d-‘ﬂﬂhBﬂéigﬂﬂhe was 25 purified by colum
chr omat ogrra@hy(;.pn./zahdw gel, eluting with ethyl acetate: nethanol:0.88
amoni ag 100:0:0 to 90:10:1 to give a yellow oil. This oil was further
purifi eg by col umm chromat ography on_ 0Oi otagee am no silica gel, eluting
with ethyl acetate: pentane 0: 100 to%'—'@ito afford the title conpound  as
apaleyello : Grétidin-t ' : e

o7 ' d iy 3 ‘ PpwidhREH 5/ 001267
" HNIVR( CD30D, 400M—Iz) 6 1. 13(d 3H) m,;,m 1H) 1. 77(m 21-1), 1.92-2.05
(m 31-1), 2.13-2.24(m 21-1), 2381_TF|7', 2.93(s, , 2.99(m 2H),
3.03(m 1H), 3.19(m 1H), 3.89(m 2H), 4.30(m 21-1), f/4.48(s, 211), 6.65(d,
1H), 7.42(m 1H), 7.55(d, 11-1), 7.92(d, 1H), I—p‘ M5 APCl+ mlz 410
[MH+ 5 Exanple 65 N Mat heFS f2~3 = N
pur roHdi n-i w or oooxr{ - @,@rﬁ\@pe\l ap vrl vHiaw dl ne- 2-
earboxamde NH / N~/\ N 10 e+ the£onpound was prepared fromthe
product of exarrpl e 62 a met hyl ami ne hydrochloride. using a simlar nethod

to t hatgofyg %.hmw a,u.mafrsx 8giaRd Heth MHz) 6:
75190(43‘ ?&W*“?{E‘M&"@“ﬁ%gzi ﬁiz ’%E’!]) 6H) Wm

69. 3. 78( 6.80(d, 1H), 7.20- 28(m
1H) 7.32-7.38(d, 11-1). 7.72- 15 7.82(m tH) 6.05-8.10(d, 1H),
8. 18- 8. 23('ANMR{SDCSI00WE!) -6: 1.75-1.906, {HyH|.99-ZDeam2Hk 268-2.70 (m, 6H), 2.98-3.08(m, 5H),
3.69-3.78(m, 2H), 4.27-4.37(m, 2H), 4.42(s, 2H), 6.60(d, 1H), 7.20-7.28(m, 1H), 7.32-7.38(d, 1H), 7.72-
15  7.82(m, 1H), 8.05-8.10(d, 1H), 8.18-8.23(m, 1H)
MS APCi+ m/z 306 [MH]'

|
N C
e 'O\m S "
P
0 N

The title compound was prepared from the product of exampie 63 and methylamine hydrochiorida, using
a similar method to that of example 64, as a colourless solid in 13% yieid.

25 '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, BH), 3.78(m, 2H), 4.45(s, 2H), 5.02(m, 1H), 6.81(d, 1H), 7.42 (m, 1H), 7.50(m, 1H), 7.92(m,
1H), 8.36(m, 1H)

MS APCl+ miz 410 [MH]"

30 Example 67



5-f2-f(1 i oxvWs-dhW o- 1. 6- nacMhm dbr-6(SM vl | -1 vlevridine-2- 20
ccarboxamde O HO11 NH 1-13C N/N\ CH3 OI N The title conpound was
prepared fromthe product of exanple 83 and nethyl am ne hydrochl oride, using
a simlar hat of exarrpl €484, as a col oudess sotto In 13%yield.
25 " HNIVR( C@é%ﬁgﬂ%@ .05.1.18(m 61-1), 1.72-1.85PaI/IB2005(001267 05( m
21-1), 2.48(m 2H), 2. 70 3 OO(brm 8H) 3. 78(m 21- 1) 4. 45(s 21-1),
502(m 11- INN-Dinefhir-Gi2-{3-1¥ icdi hPoniorg R-Hiht b-riaf : ISiRé-p
8.36(m 1 H M5 APCl + rrlz 410 [ MHr %Egﬁ_me 67 VO 2005/ 111036 49
PCT/ 1 B2005/ 001267 t 4AF- D net hvl - S- -ovrrolidln-|

-vl oroooxvl . 7. 8-di hvdro- 1. 6-rabht hvr | di n-61SM vl | ovr

di ne-2- carboxam de O

~CH3 N NNNG\~/\D ~ ~ H3C N5Dimathy|am' o;d:]-honde(SOrrg,
0.51mmol ) and O- (1H benzahi azol - 1-yl N-\elran hy!’ur oni um

hexal | uor ophosphat e (%0 /G\;ﬁcq'ro e aNdedrtd aHgol ution of the product
of exanple 62 (45ng, \0. J2mmol ) yl ecatam de (2nlL) and the

m Xture was stirred fo 8 hours. The reaction m xture was then dil uted
with water and the aqueous mxture was extracted with ethyl acetate (2X).
The con‘%]n&d extracts were dried over_ sodi um sufate and concentrated. in

vacua. hiamine  QyHREodR | ((PAMS: b P-UBT I ¥r o RIERANZEIRF UV G gel |
el uting wi etmmethdypnige bexafiuorophosphate d50mQ. @ Bmmaliwersi added 10 @ sguton pioth@pod@t df t o

give a yel bampwid (45n-ﬁ10 $2nithdl) ' RAN-diméthibctamidid (dniL) &1 tRymbaet Wasstifdy rorBhegs.aphy

on Biota t C. Oto
100: 0 togaP? %ﬁ’" ol e Bl et il "’*{’W @&ﬁs?ﬁgi’%ﬁi%ﬁ *8
13ng 15 wﬁw °‘3°2 jumy

2.45-2.163 @wmmqywmw&m(mm@wwm GE@SBI WW&MWWMNWB 72(m
2H) , 4. 28- dmmidalam00:8:00t0 904104 34 Give aXfahow dil. THa (ol waslfahther fidfled B¢ Sduin chidinatog

7.32-7. 38( 5 pblale? arhird Sinda BG( Slting Wik ety 0B paribin) oidd)m'\ﬁoé\%?'aﬁom 0 [MD

compound as a pale yellow solid in 27% yield, 13mg

15 'HNMR(CDCh, 400MHz) 5: 1.73-1.82(m, 2H), 1.87-2.05(m, 4H), 2.45-2.63 (m, BH), 2.97-3.05(m, 2H),
3.06(s, 3H), 3.22(s, 3H), 3.85-3.72(m, 2H), 4.28-4.36(m, 2H), 4.42(s, 2H), 6.80(d, tH), 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 APCH miz 410 [MH]"

20

i
= \I ?H
™

0/\/\0 J ;o HC
N

CH,

The product of preparation 35 (68mg,

25 0.31mmol), potassium carbonate (38mg, 0.28mmol) and NMP (10pul) were added to a soiution of the
product of preparation 20 (76mg, 0.28mmol) in chlorobenzene (4mlL) 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 betwaen ethyl acetate and water and
the organic layer was separated, dried over sodium sulfate and concentrated in vacuo. The residue was

30 purifisd by column chromatography on silica gel, eluting with ethyl acetate:methanol:0.88 ammonia,



20 Exanple 68 |WI sthvl-842-13412A1-2- mat hvbvrr obdi

-l -vforoooxvl -7.S-di hvdro-1.8-naoht| mdin-(SM vfnicotinamde ONH OoN3c N
CH3 The product of preparation 35 (68ngy, 25 0.31mmvol), potassium carbonate
(38ny, ﬁ@% NVP (10pL) weregnadded to a solutio duct of
pr epar atlon 2 (17l ng, 0.28mmol) in chl orobenzene (4nl) %ﬁ@%@g’ﬂ?@%re was

heated under reflux for 72 hours. The reaction m xture vvas t hen cool ed,

¢ d . Th
2 i dua 1w°t°h nﬁ'}aqn%ﬂ&%g&%met hy] Yﬁ?rﬁéﬁgp"ﬂ“%eé and Fﬁ% or gae )

resi due was oned b acetate an ni c
| ayer was @R whitg Soid i 48%IeIdsHTB UM sul fate and concentrated in vacuo.
The residue was 30 purified by colum chromatography on silica gel, eluting

wi th et hyl ‘Has@iEH,60, 00NN 6 1:18 S84, AIBTR 1), 1%22995/95-%9&635)0217223("; 2H),

PCT/ 1B2Q05 LY. I o) ant
fracti o%" féo '%21?'75&% @ 9?* g&%é‘@?f‘gm 1?1&,%0!)( ) ‘n”"‘\%‘f] E’é‘o“lﬁ'l 'din
49% vyi el d, G%MHJGWMWMDMWGBW ‘i‘%(d 3H). 1.45(m 1H}, 1.78(m
2H), 1.92-@s@s+ a1 @BMHl" 2. 17-2.28(m 2H), 5 2.40(m 1H), 2.84 (s, 31i),
2.93(m 2H), 3.03(m IH, 3.20(m 1H), 4.00(m 21-1), 4.30(m 2H), 4. 70(s
2H), 6.64(d, 1 H), 6.89(d, 1 H, 7.22£d iH), 7.98(m 1 H), 8.60(d, 1 H
M5 ES+ mz 410 (MHr Exarrple 69 10

peMet h0~- f 2 Astinyi-6-{2:{3(2 Sr2-mathyis : propoy Braifyyann pik : :

naoht hvridin 6(511E Ani cotlnomde !w\ N N HaC 0 N CH3 The title
conpound was prepared for the products of preparationg 21 and 35. using a
simlar method to 15 that of exanple 68. Purificatioff of the crude product
was carried out firstly by colum chromat ograph ica gel, eluting

wi th ethy acetate: nethanql:0.88 anmp 90: IId: 1. Secondly, t he
resulting oil was puri\fi dMu chf omat'“bgr y B4 8i ot agee am no
dilica gel, eluting wt hyl ac®t atn p ne, 0:100 to 100:0.

Re- cryst al lisation of tHE L.zevant fraction fromethyl acetate then

The title compound was prepared for the products of preparations 21 and 35, using a similar method to

15 that of example 68. Purification of the crude product was carvied out firstly by column chromatography on
silica gol, aluting with athyl acetate:methanol:0.88 ammonia, 100:0:0 to 80:10:1. Secondly, the resuiting
ol was purified by column chromatography on Siotage® amino siica gel, eluling with ethyl
acetate:pentane, 0:100 to 100:0. Re-crystallisation of the relevant fraction from ethyl acetate then
afforded the title compound as a solid in 36% yield.

THNMR(CD,0D, 400MHz) 5: 1.13(d, 3H), 1.45(m, 1H), 1.78(m, 2H), 1.92-2.06 (m, 3H), 2.17-2.28(m, 2H),
2.40(m, 1H), 2.84(s, 3H), 2.93(m, 2H), 3.03(m, 1H), 3.20(m, 1H), 4.00(m, 2H), 4.30(m, 2H), 4.70(s, 2H),
6.64(d, 1H), 6.89(d, 1H), 7.52(d, 1H), 7.88(m, 1H), 8.60(m, tH)

MS ES+ m/z 410 [MH]

Exampie 70
2-4{1-1s0 i in-4- 7.8-dihydro-1,8- il 5 nicotinamide

/CI\H:J = N
SPee



afforded the title conmpound as a solid in 36%yield 20 'HNVR(CD30D, 400MHz)
5: 1.13(d, 3H), 1.45(m 1 H, 1.78(m 2H),1.92-2.06 (m 3H), 2.17-2.28(m
2H), 2.40(m IH), 2.84(s. 3H), 2.93(m 24, 3.03(m 1H) 3.20(m IH)

4.00(m 2 2H), 4.70(s, 2K, 6.64(d, 1H), d,
1H), 7. 98m°m9£123660(m 1H) MB ES+ miz 410 (M 25 2 E‘ET’BBZ?Q?"“ 1267

6424(1- Isoprovx/ohxrl di n-4-vboxvl - 7. 8-dl hvdr o- 1. 6- naoht hvri dl n- 6( 5M vt | - N- net M
M cot i nani dBe g compaupa yasprepared fiem je jproducty 9l Prparatigrys351and §2 singya method simitar

PCTI | B2005Mma9tb2&rmple Ba.as tiwhitecsolisidngT®uel. was prepared from the products of
preparations 35 and 39 usi ng a rret hod simlar way to exanple 69, as a white

solid in 47 ) 0

2.05(m 2%{)*6&%‘;}#’“ M’%zﬁ'g o8 g'(' ﬁ"‘f*@éﬁ‘g‘ %3%“94 (m
2H), 4. 0B( A 26§, i), !9» ?J'Q(‘Iﬁsiq?w 5-83(6'11'@ ‘M-""E APy 50(d,
1H), 7.98( rm, lba(m,m)@:aumeH) M5 ES+ mz 410 t M4 Exanple 71 10

24(1-1 Soor%‘é&'ﬂﬁﬂm[m-g‘ _

| . r4-vfoxvl-6-ovrazl o-2-vh8.5.7.8-telrehvdro-1. 6-naohthvrldine ~N H3C N
"N N The 1810 conpound was prepared fromthe product of preparation 39 and
Z-chbropyrazine, using a rret hod 5| nExample ¥ t hat of exarrpl e 33 as a yell ow
oil in 82% yi el ByisprogviiidendinGiviioxyKisiizin)2-11-5.8(7,6%0trah Rnaptithvric

2H), 1.96 2.18(m 21- 1) 232256(m 2H) 267 8(m 5H) 380391(m
21-1), 4.55(s, 2H), 5.00(m 1 6.50(d, 1H), (3 1H), 7.73-7.87(m 1H),

7.99-8.04(m1 H), 820(m 1 H) ﬁl@

(

The titte compourdd was prapared from the product of preparation 39 and 2-chloropyrazine, using a
method similar to that of axample 33, as a yeilow oil in 32% vield.

15
'HNMR(COCl,, 400MH2) &; 0.90-1.18(m, 6H), 1.70-1.85(m, 2H), 1.96-2.18(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, 1H), 6.50(d, 1H), 7.33(d, 1H), 7.73-7.87(m, 1H),
7.99-8.04(m, 1H), 8.20(m, 1H)
MS APCH+ m/z 354 [MH]'

25 The titlie compound was prepared from the product of preparation 39 and 5-chioro-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 athyl acetate:pentane:disthylamine, 65:30:5, afforded the title
compound as a yellow oil in 16% yield.

30 'HNMR(CDCl,, 400MHz) &: 0.94-1.08(m, 8H), 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), B.11(m, 1H)



20 Exanple 72 2-ffl4sooroovbberi di n-4-yM oxvl
46- mvhvl ovr | di n-3-v11-6. 8. 7. 8-htrahvdro-1. 6-naohthvridine C N CH3 H3C)", Na
~ N O1Il N25 The title conpound was prepared fromthe product of

preparatio chbro-2-net hyl gyrl dine, using a Lmlar to that
of exanpl eﬂgéz% ‘Ié—ﬁr?’%er purlflcatlonggf t he crude corrpo:ﬁ;(g‘l}g@z SM

chromat ography on silica gel, eluting with ethyl

acet at e: pey apS+ R85 m ne, 65:30:5, afforded the W conpound as a yell ow
oil in 16%yield. 30 " HNVR(CDCl 3, 400MHz) 6: 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) 418(s 2H) 479M§.|.7c§||—|) 648(d IH), 6.95(d, | H)
7.14(m 1 Hgl-f3-Berone dropoity)-T.B{dinye g ab{ Shi-Hip3hdineo-Biridxakiag 05/ 001267
M5 APCl + ni z 367[M—Ir tenple 73 o

54243-Pvrrol I di n-1-vl oroooxy)-7.8d8rvdro-1.6-rno _j ||
ddkQ( SHi - vl bvri di ne-2-earboxamde O NH2 N N ~ Oxal yl chl ori de

(10m -) in N NdimreMyl farmanm de (250 dedyto e sd‘f"btlon of the product
of exanmple 62 (260M V.3 ' chil rongt ha (ZOrrL) and the m xture
was stirred at room tenpdgrature f@r rs’ The reaction m xture was than

evapor aged under reduced pressure and the residue was azeohaped with

; olsgteﬂreag Jecglﬂtybcmﬁ&beuﬁrgéhﬁ'lﬂm%&m%ﬁ@ 1iup u@dda w%%m;ahm é&:ggeofg_ﬂg 10
sol ution vﬁég'“'g?g%r‘%gm?o?% r"?*aff""?%'& %&"Q?\ﬂr %d_h"@sr go’ﬁ“Pn xture
was t hen demreraiuse &f ?ﬁ%rﬂ‘ﬁéﬁ“‘&ﬂm WrfehereMaPqratRd yngler reduged pressurel and thy wat er
(20m). Them.qumzsoqnmmmsemamecbmﬂsmmmm dighiotomethane and
g;(?ﬁ Qgﬁgr g5 ried over tralreaél:“u sul fa nd C ﬂ;ﬁt%?' ed kg ©
Purificat Y% '“P%'E‘i“ﬁug% Sl'ﬂ#ﬁe %ﬂh@' Qﬁh% d%"’ Wé%?
el uti ng et3g| W%Fb%f’t At - watar h (260 G“BS"H@PHQ)M“&’%G’GS (repargiesl 9od reexiragied, with e
crude pr odHivhloromsthane (20myvandseéthyt doetaﬂxeml.)l The/cmbihéd drgmateﬁhcwmh disinyber acet at e
and puri figgl, Mhtﬁﬂeﬂﬁe&ﬂbmﬁ%&ﬁ%%&ﬁﬁgymOBmﬁ'b? h%'oﬁa gel ,
o A0 PRk g5 A e ok i

brown solid. The solid was triturated with athyt andpuriﬂed r1herby column chromatography on

Biotage® amino silica gef, eluting with pentane:ethyl acetate, 100:0 to 0:100 to afford the titte compound

as a colouriess soiid in 3% yield, 4mg. '

20 'HNMR{CD,0D, 400MHz) 8: 1.83(m, 4H), 2.02(m, 2H), 2.80-2.72(brm, 8H), 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 [MHT"

The foliowing Preparations llusirate the sunthesis of certain intermadiates used in the preparation of the
25 preceding Examples.

Preparation 1: Propiolamide

Methy| propiolate (12.6g, 150mmol) was added dropwise to a concentrated ammonium hydroxide solution

30 (42mlL) 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 resuiting yellow solution was evaporated under
reduced pressure 10 afford the title compound as a pale yallow sokid, 10.5g.

Preparation 2: §-Benzyi-5,6,7,8-tetrahydro-1,6-naphthyridin-2{1 H)-one
35



20 ' HNVR(CD3OD, 400MHz) a: 1.83(m 4H), 2.02(m 2H), 2.60-2.72(brm 61-1),
2.99(m 2H). 3.80(m 2H), 4.30(m 21-1), 4.48(s, 21-1), 6.63(d, 1 H,
7.43(m 1H), 7.55(d, 1 H), 7.95(m 1 H), 8.36(m1 H NS APCl + rmlz 382 [ MHr
The fol | oWaRgob sations iustrate 3he sunthesis of certain |nternediates
used In the preparation of the 25 preceding Exanpl es. PICEHIBRU50H1367 -

Propl ol am de Methyl propiolate (12.6g, 150mol) was added dropw se to a
concent r at dtPeaRtfReltAe tAeo 23 ol Al Byiidines (7. 5mk.p §9mmal Ry disspved, gctolugngy t he
m Xt ure wa$s0al-} bl salutist was eated Undao tefiux, Withe the aamdval aoh waterx dndercDaen sand [Sgank

war med to 2&dinenéabr SHagrs. A6 mo.maslnahweumrﬁ Bmmmmw&'mm ion
was evapor@tég?qu%mgr educ ar aels"i rr%ewt‘,‘lsor eaad unger muktda%g oun%ﬁ%‘s a

pale yello
6- Benzv| 5 5 cewifions, fﬁra'vr&'mﬂcﬂoets 1 THereastism idyre was thepraliowed fosegl to romn Bmperayme and
2005/ 11103 wartitated A0 miueibl(250mL) th yie ax vangk-cplofred solld) (TRe $ohdwas fillered oMaErd)thand

pyrrolidi Ngyd t%wgJT&vamgaQﬂTm pr‘i&sﬁé% yf@afegoﬁﬂla#ﬁ@%e E%&Hw}asm

sol uti on was,_ heated unde ref enmoval of water under an and
Sark Con Ry (RS, pasfer Wk sakiated s, SRS bRt S SEETLY S0

t enper at ur evesnwagnerium rsyfatec and fconepriipted ani varuo. 1 PYili@E®g of HBOmesidhy byasoluraded.

The m x1Qr ehrdfogiaphy shasiicgel) Bigkg wmeduéhmm&ie&&muwﬂﬁhﬁfaa@m 02 8QB:Gol7| ons,

for a furthgr Eﬁ fafion & ald-gwed to cool to room
tenperature an Pﬂv\gs? tr%ﬁ?af%hw t ol u'ne EW%&G ield an orange

col oured solid. The solid was filtered off and t he f||trate was evapor at ed
under reduced pr essBreparation$: §-Berg ' deo-1,60maphthpridiond e was di ssol ved

i n dichloronet hane (400n1_) shed Wi t hsat urated sodi um hydr ogen car bonat e

uri 11 ol f%%’f*o?’f‘%e et 1%%%’%3’%‘%5?%%051 s.l.cﬁ%f”““"

gl utirng w PPPREY btyse was the 7
fol | oned byarefnllvtmmmoﬂ/mﬂf e attepis fdl!ﬂnmaf“im@mmmmﬂdh@lwmﬂ In 30%

yield, 5.5¢gbonke aciaton lahd Wasdextracted with ethyl acetate. The organic phase was dried over sodium

6- Bensvf 2- "zgﬁ V. m}ﬁ?ﬁ I(R;Q f t he
pr oduct _of SISerar gtglb%n gﬂrvg‘gu%eﬂwg%%}@‘} h%&"gtgﬁox rﬁj*e\ m)
and phdsp EQBEB"” ﬁ%% ?ré“a e e prog f"iﬁ( for 3
hours. Thewﬁﬁint-'!ﬁ%aﬂelﬂa%then careful ly pour ed onto too water. The aqueous

m xture was neutralised with sat urated sodi um hydrogen carbonate sol ution
and was extracted with ethypaatg f : Biean-pgpse was dried over
sodium sulfate and concentTared T ne reslaue was purified by col um
chr omat ography on silica gel, 20 elutlng W|th di chl or onet hane: met hanol : 0. 88
armoni a25 18@raTopronap-19k (23.30L 502mmollavascadded: 9 #lutipne ofppyrselidioe (4129.655matol] in n  36%
yi el d, 69. tdtefd@A000nL)dhd die rxnidy Wad &tired dt roonD @kbarhud fior 4B halirsl 3R RERIDA MPdRe 1- Oi
(27.3m.; 3Q28%en mtéleS arfti il itrale Wal eviiBorbtbd e TbouRad frébbdts omd Adicevas GRMIERAI | 1

the title product was obtained as a colourless quid at 100°C/7mmHMHg, (23.1g, 59%).

30 Preparations 510 9

The following compounds of the general formula shown below ware prepared from 3-bromopropan-1-ol
and the appropriate cyclic amine, using a similar method to preparation 4.

R\N
NS
OH

L No. L NRR® | Yield I No. | “NRR' Yield J




t ol uene (1000m.) and the m xture was stirred at
hours. The reaction m xture
under reduced pressure.

roomtenperal re for 48

was then Chned and the filtrate was evaporated
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preparation 10.

The product of preparation 4 (1.79g, 13.9mmol) was dissoived in tetrahydrofuran (100mL) and ithe
solution was cooled in an ice bath. 1M Potassium fertbutoxide solution in tetrahydrofuran (23.2mL,
232mmol)wasaddadcnupwiseandmesoluﬂonwassunedato°0for1o minutes. A solution of the
product of preparation 3 (3g, 11.8mmol) in tetrahydrofuran (50mL) was added and the mixture was
heated under reflux for 18 hows. The reaction mixture was then cocied to room temparature and was
chluted 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:mathanol: 0.88 ammonia, 100:0:0 to
95:5:1, afforded the titlte compound as a colourless solid in 70% yield, 2.67g.

10

15

20 Preparations 11to 15

The following compounds of the general formula shown below were prepared from the product of
preparation 3 and the appropriate alcohol, using a simiar method to preparation 10.



WO 2003/ 111036 55 PCT/1B2003/001267 9 1 NOI N R' No. NR Yield No. NR
Yield 11 98% 14 50% CH3 12 CN~~ 62% 15 EN-~ 21% CH3 CH3 13 79% CH3
Preparation 18: 2-(3-Pw ofdbi-I-vbrqgpoxvl-5.8.7.BtMahvdro-I|.6-naohthvridine
5 To an i cewo@eizagqies! uti on of the 8 oduct of preparatio C &;%@?‘

13. OmoQ i n net hanol (250nm.) was added por ionw se anmohi U 4 (4. 08g,
64. 8mmmol ) and 10% w w PdI C (2.5g). The m xture was heated under retux for
35 minutes. The reaction m xture was then cool eg iluted with
ctchloronethane (luny and filtered through Ar (r), washing through with
di chl oronet hane (200nL). The filtrate was concentrated in vacuo and the
resi due was purified by colum chronatogr onJsilica gel, eluting with 10
di ehl or onet hane: nmet hanol : 0. 88 ammmoni a, ; 80:20:1, to afford the
title product as a white solﬁ“d % Yi el .43g Preparations 17 to 21 15
The foll ow ng compounds of t ,eNge eraP f oNnu shown bel ow were prepared by
de-benzyl ation of the apperrl ate tetrahydro-1, 6-napht hyri di ne using a

met hod i g i MO TR0 PTGt —PETBRARA 001267  / NH
Ra' ~~O | NR Yield No Ll NR Yileld .  d-_04% 17 OMN-~|45% 20! DN CH3 18 CN
68% 21 QVvy 14% .19 V8% T\
1 28% 14 N——- 50%
N L—
CH,
12 62% 15 N-——i= 21%
N .
CH,

13 —_/0—. 79%

5 To an icecooled solution of the product of preparation 10 (4.55g, 13.0mmol) in methanol (250mL) was
addad portionwise ammonium formate (4.08g, 64.8mmol) and 10% w/w Pd/C (2.5g). The mixture was
heataed under refiux for 35 minutes. Tha reaction mixture was then cooled, diluted with dichloromathane
{100mL}) and filtered through Arbocel®, washing through with dichloromethane {200mL). The filtrate was
concentrated in vacuc and the residue was purified by column chromatography on silica gel, eluting with

10 dichloromethane:methanol:0.88 ammonia, 98:1:1 to 80:20:1, to afford the title product as a white solid in
" 42%yield, 1.43g

Preparations 17 to 21

15 The following compounds of the general jonnula shown below were prepared by de-benzylation of the
appropriate tetrahydro-1,6-naphthyridine using a method similar to preparation 16.



E N~ CH3 Preparation 22: N44lodoovridin3-vll-2.2-dinethvlnoo.amde 5 A
sol ution of 2,2dnethyi-Npyridm 3-yl propanam de ((tg, 5.61muvol), J. Ogqg.
Chem 48(20),3401; 19981 in tetrahydrofuran (10nL) and diethyl ether (30mL)
was coded Woés¥ias TVEDA (2. 1nl, ddmmol) and "butyl Brijpsneldy M in
hexane, 8.8nlL, 14md,) were added dropw se. The m xture Was SPI re for 15
m nutes and was then warned to -10C and stirred for a further 2 hours. The
reaction m xture was again cooled to -78C and a solution of iodine (3.56g,

14nmmd) in tetrahydrofuran (I QTL) was ad se. 10 The resulting
slurry was stirred at -78Cfo\,% re was warnmed to OC and was
quenched with saturated aquegy¥ sodi uﬂthNosu ate solution (SOM). The
phases were separ at ed and th@ agueous phase was extracted with
di chioro m TielE0T TR, O] ' ' over
magnesi ufp-s«H-+h = entiratedtin-val i } e residue by
col um clr omat pgr on sillica g¢l, elptin {th pentape:ethyl acetate,
50: 50 afforided| the tifl e congoyh¥ Jts 8 yel |l ol s@tT0™i n 3BYP4%5 |yi el d, 655ny.
Preparation 23 Ni~eHan- 3-lam ne$ ami ng The—gf oduct of | preparfati on 22
(4.69g, 15.4mpl) and dilute |sul phyiric afid (24%y 120rrL) were RHeated 20
under reflux fbr 1 hour. The [mi xtuje was|than cool’ed, basifled |[with solid
sodi um hydr ogeh c ate to| pHs &nd ex} racw dnchl or ongt hane

wer e

(3x200nl). yghe| cqnbi n&d or garni ggHo utg’-,ong ovel q4pgriesium sul fate
and concentrated|in vdfoas PYrification pf the fesidue by column

chr omat ogr aphy| on 005/ 111036 57 PCT/{1B2005/901267 sjlica del, eluting
wi t h di chl or onft hane: nmet hanol|, 100: 9 to 9p: 10, af%brded the titlle conpound as
a brown soH—dr1—96< etd—13—04 Pr pai‘—a‘t.run 24

Et hvl - 348- ani npovr i d'(n-4-v| )dcrvlate 5 [The product of pyeparatlion 23 (1.1g,
Smmol ), et H‘)?I acr e (O 65rfL, 8ol ), palladium acetatle (112ng, O0.5mol),

tri{t}tolyl) p OSFWO4HU, tmrol , tfiethylanine (0.[84nl, gmmol) and
N, N- dl net hyl flor ne e (10nL)| were mxedELoget her and heated at] 80C for 3

hours. The reagction ﬁbﬁture was then copled to 25C and s parjtitioned

bet ween et hyl |acetate pdnp anfd water (20jl). The 10 phases werd separ at ed
and the aqueous phase was extracted with ethyl acetate (20nL). The conbi ned
organi ¢ sol utions wepgpakaion 28 Niddos B ik iBropddlamiyesi um sul fate and
concentrated in vacua. e residue was puri y columm chr omat ogr aphy on
silica gel, e[utig mntg di chl or onet hane: net hanol, 100:0 to 95:5, to afford

the tit ide (1, 51 pmel). d, Org, £idem. 48(28). #40213888k¢ i on
25. 1, 74holirt tewahydidtura( (10mL)-aoddetiyl atbedn {G0mb) weds cobled o —7a10 add TMEDA (2 pak, dtmmol) 24
(1.32g, 6-a§c9'mlm), Pand A KB, eb&.u@m)&&éa@da@ae&m.mb mixtufe-vas Slirred fof 160! )
i n et hanol n,(uggm) S heaI g_%.cgndcs“mdrforam&rz h_erhgea i (rmmm Xt ur e was
then cooled to —78°C and a solution of 1odine (3,589, 14mmol) in tetrahydrofuran (10mL) was added dtopwnse.
10 The resulting shurry 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 dichioromethane (2x30mL). The combined organic phase was dried over
magnesium sulfate and concentrated in vacue. Purification of the residue by column chromatography on
silica gel, eluting with pentane:ethyl acetate, 50:50 afforded the tile compound as a yellow sofid in 38%
15 yield, 655mg.

 od tion 23: 4-lodopyridin-3-amine

The product of preparation 22 (4.69g, 15.4mmol) and dilute sulphuric acid {24%, 120mL} were heated
20 under refiux for 1 hour. The mixture was then cooled, basified with solid sodium hydrogen carbonate to
pHB and extracted with dichloromethane (3x200mL). The combinad organic solutions were dried over
magnesium sulfate and concentrated in vacue. Purification of the residue by column chromatography on



cooled to roomtenperature and was concentrated in vacua. The residue was
purified by colum 20 chromatography on siica gel, eluting with
di chl or onet hane: net hanol, 100:0 to 90:10, to afford the title conpound as a

white soli ield, 635ng. Preffaration 28:

7- Benzvl - YH{ghg%?‘ﬁlgtrahvdro 1. 7- naoht hvddi n-2(1 H -one 2§°X"§6"£B’8‘H%fon of the
product of eparation 25 (423ng, 2.89mmmol) In ethanol (10n) was heated at
70C for - 5 sHeardeh 8180 W Seploorse Bare e, J0AL0 50110 aHAreg LS EERING pPIOWR e
and t he m =tiiin@0W%Waeide@ped under reflux for 3 hours. The m xture was cool ed
to OC and sodi um bor ohydri de (0. 559 14. 5mmol ) was added. The m xture was
stirred at OC for 10 mi nyte ) parmto room
terrprerature. 6M hydr oCTH Ty added and stirring
continued at roomtenperature for 90 30 m nutes. The resulting m xture was
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(30L) was "R {eR chsrmaneEpyy % igh "?‘mme thanol,

tri-n- butyh@ﬂmsm mﬁ@gmawwmmwinmvmmamg

azobi s(N, N-di et hyt f or mam de) (458ny, 2. 24mm|) and the reaction m xture was
stirredygt 85C for 18 WO 2QQB/ 11102 ] 4. Br05/ 001267 hours. The

sol vent was than evapor at ed ) ‘T pressure and the resi due was
purified by colum chromatography on silica gel, eluting with

di chl or oneAeeiution rob tha Predud oBSreperatiom?24al1 .38 6.89mifclband Tadiune ptholide (B1% thuathanola s

di ssol ved n@amli, qhke&mmmhma (§0A1LJTives, mwawwmam The Géaldtion mbalir® wasien dr i ed

over magn gﬁnﬁa‘ @@g %g; t il g W
conmpoun ‘é‘ ?QP& &8% %ﬁr at | on e e b’} il
2-f3-P oF'?“éW"FPg TS'rﬁ'ﬁ)ﬁH slutingswith dichipramathane:iehanpl 1060, 1080110 p Aflorrbthe it ¢ ¢ | o
conpound wesnpowndaan whitsfspiidin &3Pkcviehk 3@t of preparation 27, using a sinilar
nmethod to preparation 16, as a colourless oil in 70%y| eld. 10 Preparation
29: 2-Brono-e- (2. 235, 3. blah ] . : (50% di spersi on
in mneral all, 0.93Q ) i di br onopyri dne
(59, 21nmd) In N, N—drret yIfonnamde m.) and the mxture was allowed to
stir fofd Amsm#mmowgmmaé  R&Prynol) i stymgl (10mL} wanhenthd 9178°G hen
added and tohg mifiutes, bedzyViSmideo@izanl, 28omafd) Wad hin Soviyridideband tdvaixti@akis ihedtedm Xt Ur e
was then pgrdl c:ﬁﬁ&'t b d §,ae/vere
separ at ed. %e’%’?@gpgﬁ\f&eﬁmrﬁg was 3 é‘¥+]1 %e'?ﬁ rther vg) %4%@{.\,\;
dri ed Over ixture was nﬂnulesandwas roomtempetamre
/ &M hydrochioric acid (2mL) was carefully added and stiring continued at room temperature for 90
30 minutes. The resulting mixture was basified to pH 10 with 2M sodium hydroxide (10mL) and was

partitioned between ethy! acetate (20ml) and water (30mL). The layers were separated and the aqueous

was extracted with a dichloromethane/methanoi mixture (95:5, 2x 20mL). The organic phases were

combined, dried over magnesium sulfate and concenirated in vacue to afford the title compound as a

white solid in 80% yield, 626mg
35

P ion 27: 7-B 2. olidin-1-yipropox 8.7,8-tetrahydro-1,7-naphthyridin

To a solution of the product of preparation 26 (620mg, 2.22mmol} in toluene (30mL) was added the
product of preparation 4 (344mg, 2.64mmcl), tri-n-butylphosphine (0.66mL, 2.64mmof) and 1,1'-
40 azobis{N,N-dimethylformamide) (458mg, 2.24mmol) and the reaction mixture was stirred at 85°C for 18



magnesi um sul fate and concentrated in vacuo to give a liquid residue.
purification of the liquid by colum chromatography an silica gel, eluting
with petrol eum ether (60-80):dichloronethane, 99:1, afforded the 20 title
compound asy@if3jiifse | qui d 1 n 80% yis8l d, 4.3g. Preparati

30.4-EtIw -3-fNrorowidine "Butyl Btl dum (1.SMin tetrahyg{?’lc‘)%zlwsmlw. am ,
100nmol ) was added dropwi se to a solution of 25 disopropytam ne (I og,
100mmol ) i moutseTheabiyesit wesuiien evalpirhBorlujder reducddptbséure and &6. resBiué-vaopuoiey by cikann( | Og,
100mM! )  VekoniaibebhyGh Sidig8iCeniRgiwih MR nbrBAsthdne ethansito. B8 AmaRia, 95-36:66 ThOEnde hour
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was then a Se an
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wat er, Bhe solvent was evaporated under reduced pressure and the residue
was partltloned ARG e b Byrrd Al BropokyR WY A=Y P HhiRfbige | 2Yer was
separ ated, dried over magnesl Um suTTat e and concentrared Tn vacuo to give a
crude residue. The residue was distilled and title product was obtai ned
during a tBwepite xempaend was)erepasdd @D theGR@uct of PBHYLHoN c47¢ usia 4 B¥pnilaPmethat @t | on
31: 2- Chbregdrabérmg as2chtbuiassanr7odiigd. 35 The product of preparation 30
(7.49, 490mmol ), aqueous hydrogen peroxide (15% 15nm) and acetic acid
(25m) were m xed toget her and_heat ed at 60 for 24 hqurs. The reaction

m xture was then concoFReRayRNES A2PRS o atrrapde—at t h water (2x50nL).
The residue was dissolved in dichloronet hane (50n1_) and solid sodi um

car bonat e swEmakidfe (mtldspagw fnahlh&ﬂtdiIOIMQatﬁrhaﬂwasTbﬁeon laeoldtidnl ageén xture
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concent gat’é’d“'ﬂ#%&éﬁ&%ﬁw (@538 25- a"ﬂ/é’? Btuterwag deated o um
chr omat ogregfGpr amicutdsi Bw repetion mixtume WMMMrmwwmm theQ. 88

ammoni a, aerk: viere sspartebiOTidh &efdhic ua,at e;wm wxrfur%nw &tSwatel Ndtied over

I nt er medi n

heat ed at%%& mcﬁﬁ%eﬂéuﬁlhe sol vent was eva orat e%r?gé?g’t edmced
pressure d&f thare Biloafesle? 88 onto a
MXturBOthﬂewpmmaﬂaﬂﬂteMmﬁ%wémewl ayers Were separ at ed and t he organic
| ayer was dried over magnesi um sul fate and concentrated in vacuo. The
residue was purified by coly Silica gel, eluting with
hexane: dl ethyl ether, 95:5 o f Tpound as a clear oil in
28% vyield, 2.31g. 10 Preparation 32: 2-3ronp-4-proooxvow dine To a sol ution

of sodi um"Butiithign (R6Mim| titrabiydebudny G&.4ink 190mmallpwaso kdded Shepwise W sa addvd of
2- brOﬂ'Q54'diiMi(‘iﬁg @ooﬁir&)%gmalﬁﬂm {(119mL),No6led fohersic. é%&bpm&i 0gh276;

20031 d th
evaporg?edhﬂﬁaéeﬂr rek(r?%geéj essure acﬁ’%%rge{vgtz gy\it'/gg n sus egﬁéad | n en
chl or of or rReitpineg ipdicle (3120 c200memot) yas fhag WH’% ‘8?

magnesi umaﬁqﬂeﬁa.tw; at room temperature for 30 minutes. The reaction mixture was slowly dilumd with water tha
solvent was gvaporated under reduced pressure and the residue was partitioned between ethyl acetate
30 and water. The organic layer was separated, dried over magnesium sulfate and concentrated in vacuo to
give a crude residua. The residue was distilfed and titte product was obtained during a temperature range
of 152-156°C, in 35% yield, 4.46g.

n 31: 2-Chioro-4-ethyl-6-fluoropyridine
35
The product of preparation 30 {7.4g, 50mmol), aqueous hydrogen peroxide (15%, 15mL) and acetic acid
(25mL) were mixed together and heated at 60°C for 24 hours. The reaction mixture was then
concentrated in vacuo and azeotroped with water (2x50mL). The residue was dissolved in
dichioromsethane (50mL) and solid sodium carbonate was added until neutralisation occurred. The
40 resulting mixture was stirred for 18 hours at room temperature and was then dried over magnesium



and concentrated in vacuo to give an oily residue. The residue was distilled
and title product was obtained dung a tenperature range of 145-150C, as a
solid In 58%vyield, 2.67g. Preparation 33:

Broni o- M N- di net hvbvrl dl re-2-sul fond&® da 20 2, 6-D bronopyridine (12g,
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di chl oronet hane and petrol eum et her afforded the title conpound as a white
solid iqp38%yield, 51 0 pRicSaid roath.doban FRai/' ' di 2 carhor |le acid
tart-butvt ester pant-Tol uéne su y oZhy, 1.38mmol) was added
to a solution of 5-brono-2-carboxypyridlne 35 (118ng, 0.58nmd) and pyridine
(0. 3nL,. 0. 39mmasiuon; of spdiym (430ma Rmithtiisspivechin t-prepandl 45mik was sddadi 2-promio-&t  40C
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for a Ut fApendes "“r#@"%TE%ﬂW MHE"M@@%W&P&M&W d with
brine, dri wmgmmmmmmWw@quMWMat i on
of the resiéhnga Rnpasilie g D1 BOSFE lak hGdid ifsd%Mfeil) 4530051001267 chr onat ogr aphy
on silica gel, eluting with pentane-ethyl acetate, 100:0 to 80:20, afforded
the title corrpound ag a col qurl ln 73 _ 10ng Preparation
35: | f-Brono- H mal hvi =€ e i T o T O T o2 ol e (480ny,
2.96mMmm9 was added to a sol utlon of 6- br ononi cotl nic acid (480ny.

2. 96mm|) z,ra-mb:&ﬁdphwlnsmﬁmhda)u(:a%rdsmmd dielil etfiex{160m) driditheSdolutidnavihs icodled? 4

o i1 1 ol A B S v bl A B i 1
under redug’é}ﬁ) 'P‘g?s%*"é %gasr% i (CJ"WM Wﬁ\/ﬁ 'T’?@*pﬁ ¥8%and
extracted Mdc mwew%mmmwwmwmmm quaposatedact s
wer e dr2$dmenmdlmlmhaéwmmdddmwmw%| mmmamﬂ'heﬂmmdue was

purified DyermadTHe Sad Whd ReH ReaNdda 4s LASG Whd ;u tdhishgeacet at e
to afford ou as a.colourless soli %v] el d N
Prepar at i o?ﬁ?b\%@ﬁ%& dm&%@mﬁf%% el cimtyiating
was then added untit a basic pH was achieved. The mixiure was washed with water and the organic
solution was dried over magnesium sulfate and concentrated in vacuo. Trituration of the residue with
30 dichioromethane and petroleum ether afforded the title compound as a white solid in 38% yield, 5.1g

P 34: m ridine-: axylic tert: ester

para-Toluene sulfonyl chloride (262mg, 1.38mmol) was added to a solution of 5-broreo-2-carboxypyridine
35 (118mg, 0.58mmol} and pyridine (0.3mL, 0.39mmol) in fert-butanol (1mL) and the mixture was stirred at
40°C for 10 minutes and room temperature for 2 hours. Saturated sodium hydrogen carbonate solution
{4mL) was then added and the mixture was stirrad for 5 minutes. Diethyl ether was next added and the bi-
phasic mixture was stirred for a further 10 minutes. The organic layer was then separated, washed with
brine, dried over magnesium sulfate and cosncentrated in vacuo. Purification of the residue by column



N, N - Car bonyl ckni dazol e (1g, 6.17mmmol) was added to a sol ution of

6- bronmonl cotinic acid (1g. 4.95md) Si dnei hyl sul foxkie (4.16nm) and the

m xture was stirred for 24 hours. Dinethylamne (40%in water, 8.3nL,
37mol ) wa ed and the m xtgge was stirred for hours.
The reactigvréﬂ)?ng}x@ﬂirze was then diluted with dichl oromnet m%@gﬁ?ﬁz%%\

washed with water (10nL). The organic |ayer 20 was di ed over sodium suI phat e

and conce%m&:eaaphﬁow%mmgér munr;@wd%we% (edthtd, b0 Yo 600! NRtoraéd e i 0T aphy
on silica g@l Iutln [&me_}a%uﬂ@ﬁ%‘gteto afford the title compound in
46% yi el d, %'r% paralon or oovt - obei i dl n-4-o0l 25 A m xture of
4- hydr oxypi peri dne (10g, O. 10nDI) acetone (21.8nm, 0.30nol), acetic acid
(5.7m, 0.10nol) and et rexactiodas: oBrowixil-methplcnicotingmidged i n an ice bath for 15
m nut esg Sodi um tri acet oxybor ohydr| de (31.3g, 0.15nm0i) was then added
portlonvm nd m . X stirre r a, furt nu The
reaction ﬁ@%@@?ﬂ%i}‘%ﬁ'% taﬁ?eflg‘ﬁ ﬂ"‘%ﬁﬁiw E‘i’d:w

m nut es arkPémmolyio dmethyisulfoxisie (mi)angt theTixure whs stimed for:24 houys Methvareiop (BM écTHF; educed
pressure fsnai 12hhéhol) @si thlhCaddéiiSand iths HE das stirmAElbred fudiidr {8500 The Téhetiod kRIS

sol uti on g&&%ﬂu& rQ&&d’MJQurQaﬁd?'mé‘mrH @aselﬂﬂeo‘ﬂﬂ wafdh tEanBrh g’?étmﬁl&# rred

for 30 mnute actlo m xture was then extracted w t ether

(2x20019 ) ifh gichiqremethang,(3x10mLL The cambined graanic Wﬁ/% §b‘=t’jPEFFH‘§
concent r atcententrated incvaevot Shegresidye avay @irifienhbyotolumn Thrematbdraphunon gilea igéli duﬁnbydﬂ\ coI um

chr omat 0glefiagetéiéito Sfidd hating Sbmpotrd.ts ia Bgoutbds ol inCidiqieRmBMG N e : et hanol : 0. 88
ammonia, 96:4:1 to 90:10:1, to afford the W product as a yellow oil in

quantitative yield, 14.6g. 35 reratlon 38 .

6- Benzvl - 2-f (1-i soor oovFE¥6€t R AN e e VEMEPURATER r ahvdr 0- 1. 6- naoht hvr i
dine #®tassiumtert-butoxide (2 37g, 21nr noI) was added to a solution of

t he produun@ﬁmawp.mu Qfg 35717618@) wag lad8éi0jo b Msoluithn! 6t hg/Brodnicoitie 4ok g) and

o the pr AR ah arat. ge‘ffi@@““%‘*b”ra%o;}iﬁnﬁt@ ﬁﬁ%ﬁﬂ@-ﬂéﬁ“ﬁ%“““
was added “@RKE °t3ﬂ|e°&!5" b‘U‘S‘/"H "‘g’ WERUN At ed
under r ef Imisturd was tied dhvtadrvith didhikrometimoe (20mL) aidkwashes mawamwmame etdarﬂqjaueoom

t enper 24 Uinas ﬁmwevmﬁaa&wawwbumuﬁ@da PdcDS: STHE Qesiddd) Ya EAiEd! By \BEIGmn

o T R e Bl e
were separate he aqueous | ayer was re- extracte ‘h[oromet ane

(150m.). The organic layers were conbl ned, dri ed over SOdI umsul fate and 5
concentrated In vacuo to giE rleopsiof FEolht i on of the sold by
col um chr onmat ography on silica gel, eluting wth dichloronethane: nmethanol:

g ggg A a‘ ??fgﬁy%@&&p&én&dg o?&ﬂoﬂréiﬁgut(ﬂ% 6150eriol) BRRY Bk (s 7k, 2%y ©! d
2.1 ( 14a00AHOEPEYEARY{150mL) et glred ngan lossoat [, 1% Mo S iecaioegombyeide,

Pal | adi umid113g,)0.15qd) wasi then adadimgitionwise and the dnixiuse wassatitrest fpromfudfer ihmingesodbect  Of
prepar at i quactidf rixeR0MES thenlwaviddand Hinda dt rddrh Ryngératond i@ 11D einaids andlat 3dClLigr 2.9
ethanol (5 1AL GwbttSwad! gdpdtatod Wader Fidubed Grbeblind!ifa 1Y RSlue was dissoived in water
30 (50mL). The aqueous solution was basified to pHE with 0.88 ammonia and the solution was stirred for 30
minutes. The reaction mixture was then extracted with diethyl sther (2x200ml.) and the combined extracts
were driad over sodium sulfate and concentrated in vacuo to give a yellow oil. The oil was purified by
column chromatography on silica gel, eluting with dichioromathane:methanol:0.88 ammonia, 95:4:1 to
90:10:1, to afford the titte product as a yellow cil in quantitative yield, 14.6g.
35
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P ration 38: &- -2-[({1-i iperidin-4- 5.6.7,8-tetrah 1.6-naphthyridine

Potassium tert-butoxide (2.37g, 21mmol) was added to a solution of the product of preparation 37 (3g.
21mmol) in tetrahydrofuran (20mL)} and the soiution was stirred at room temperature for 15 minutes. A
40 solution of the product of preparation 3 (1.8g, 6.9mmol) in tetrahydrofuran (20mL) was added and the



of hydrogen for 2 hours at 50C. The m xture was ton filtered through

Arbocel (r), washing through wwth ethanol, and the filtrate was evaporated
under reduced pressure. The residue was dissolved in 15 diichloronel ane and
washed wi t lwegbsrigabgd sodi um hydr og@h car bonat e sol utlo m? "’%ﬁ?f phase
was dried over sodiumsulfate and concentrated in vacuo to ?o e title
product as col our SS, O 21%yield, 1.43g A .radoliaand bi ndi assay
for r3H - dBI%E NPT iR k'?"ai'ﬁJ&‘ xfep 14 g e peaon, mitie 5‘?‘&1 o emEerasyd ) o 2.
cel | s. hERmdeyappratadindef reqopedpomsirg: Ahd residye was WWGWWMHWW

W sconsi n anddwat@ngsoml).c She Ngpar wdle sﬂde&ﬂgthéOacﬁéaﬁ:ﬁd@bd wak ob@matied wihnbr anes
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af or 2

wer e Qu
Sci nt.nat%w"weaﬁvﬁcwm@aagﬂpﬁ ‘Punfigtin g
hours at 448l emwmmmﬁbmmmammmmmmmpmaumm by
centri f ugahs@pyied)g.osge- suspended in cold assay buffer to give a working
solution of 6.25 nmgs/mM . 20 lit of test compound was added to a 96-wel |
mcrotiteplate at a f|naI assay to concentratlon of 10pM|n serlal 1 1log
dilutions (1 i eRRMEEQADD: eyl pIRer i S YNOXNE P el S eyY napntiedn

3H UKO6I®798 (Dotel I de Arrersham speC|f|c act|V| ty 78- 83 C\/mml e) was pl aced

| E eachGSOP,medi g ,Daa Edwiie of e Pobd %p | a8br 6 5@6 5nM To
1 T

Shaken fort W%@g i i AL 8 e assa%‘"u@?ﬁ*dgf%o?ﬁ”

m nutes at F‘WQ%%%P@W E’ﬂ’t‘ﬂﬁ“ mewm r ead

on a Pack aeteandip grdothe tfitrate)éfas mwmagmmaﬁumamm wabl- did@&a788 was
cal cul e dygdhiromethéhuoand washod Wt sdiiatdd SARPRyardbBR birbdhate Rollifoh. THaurbadid BRGs8 S

defined by 0 68 se response cury ed usin four 35
par anet o1 YEIEroapt pliy an e RO e n g %}Fvﬁ'éam&a‘%’g et e

Cheng- Pr ustifyeldg1i$8i on (Chang, Y.C. & Prusoff, WH. (1973). Biochem
Pharmacot., 22, 3099-3108. ) 143 Col | Based Functional Assay WD 2003/111036
62 PCT/ 1BZOQ Adioidand g IR 16 ShehE GHuStnpresiad RGHEKUNCE | ONnal
assay asurlng repor er gene activity. A stable
cal | Ierr?e was generated from HEK—293-CE#S' expressing a CRE P- | actanase
reporter gene and transfected with human histam ne H3 receptor cONA. Cells
were s eedehfﬂﬁexpmsthahﬁt-agaswlsm oBxgife cdifin| University ob\Wiscaysio wwl reamdranesingpated VEM

E 'S”V' t ; 00 Edbtordingip tmma%,syﬁka/mah i5 J aménng SiThe-8e1sbm; ne

i gma @d‘ gﬁn

(1 ngi trogw an@J %ﬁﬂpﬁe"(‘ﬁ%@r n po s‘iﬁﬁe coa 4%’}$pl at es
(BD Bi @Sci ¥intlistion Pronfistity Bedls i 8 ﬁﬁ'&wm fimg pac-toy 2 hesbat Ak The spupled

i nhi bited WmmWstmwwim@Mmmured

gfet g: m4ngrém’ E%m %b Jgg%'%% ar S a Si rra)
at a dose F%B%ASO'@F ?%%3!9%’?21 EB‘f 6%’3?%8\%'5 @qﬂf:’;ﬁq?ﬁt i gn In
t he assay %Pf"e(?-.oﬂ 068798 (Dofetilide, fimershany grerific actvily 7§-87 Guswndls) wias/plared i eaBrmpound
and t ha0r wdiliof 4 96ywell plate &y a1firial ak&dylcdroergristing of--SoM.NTd this,c160 pl/k/bdad/membrane mixure

was added. The assay plates were shaken for 1 hour at room temperature and incubated for a further 30

minutes at room temperature for beads to sattle. The piates were then read on a Packard TopCount

NXT. The percentage displacement of *H-UK068798 was calculated using 0% as defined by 1%DMSO

vehicle in well and 100% as defined by 10 pM UK-068798. Dose response curves were fitted using a four

35 parameter logistical fit and the K value was derived using the Cheng-Prusoff equation (Cheng, Y.C. &
Prusoff, W.H. (1973). Biochem. Pharmacdl., 22, 3099-3108.)

H3 Cell Based Functional Assay



synthesis in the presence of InMinelit was measured as descri bed above.
Functional K, values were calculated fromthe I1Cs, of conpounds tested as
ant agoni sts based on an experinent* determned inetit ECs (represent ed In

t he equati 3Of 350pM and angpnetlt concentratio .{. ?fg
accordng t\ﬁ&gﬁé eng Prussoff equation where K, = (I Cs?(f ’? L‘Bﬁ%}ﬂ) The
conpounds of the Exanples have been tested in the H3 assays descri bed above

?nd ¥\er e }‘cvrﬂadmhgwerbavmﬁd lﬁs.h@ad &R bea‘gu haaﬁnan B@ay rheYaGing M«Nﬂﬂﬂthfrohﬁ fHacmAsla Pﬁs ed
uncti ona S .l‘ red exa u S an
30 nMin tFP@ﬁT;'Ba/E% BF“QV@' t"%l’?'ﬁ? gaggaged HQY%@\P&F@U g |3St han 20
4500 nM i damsﬁ@mwmwmmgwaw ”mﬂﬁﬁimrm{@"%\fﬂ%aﬂedeqﬁef erred
conpounds a2defsitg iok/ 500,000 Eeliimi, & glowivdmaght I MEMK @WMEbgen) sépdidridnee with 1% Gidlpdeet | | | de

K(Ha tg b @:E@g’ based
asgay - b:ﬁ% nﬂfghnﬁ%ﬁ %M’ nﬁé nﬁ' ; 9( 5@9@8 g@ ﬁ'@%ﬁ,\%@s 23

10. 28 1156@"‘8@ ‘16’"2 ) v poly %%@m@“wg@ 35900 68
8. 28 1oooo&eptaﬁa@n@:4maﬁ&5ocaﬁ) 56 Ber@ABHY inliRed 0N foishdib (CaltiochSn)7Em2ERB5 44

18. 14 858 4]4,?6} m@% havi ng
formula (I é 'S&Cﬁ‘ I\#‘g"r ?or nmu afav%a‘* EEF*AM dﬁ(‘:l? (¥
phar maceut'¢e fetege f’"Brp"’fHP‘i‘/éﬁ B3 I‘I%?"&F'“d RH(?PG,@'H"“’) %*ka ?°§° het "
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synthesis in the prasence of 1nM imetit was measured as described above. Functional K, values were

calculated from the iCso of compounds tested as antagonists based on an experimentally determined

imetit ECgo (represented in the equation as K,) of 350pM, and an imefit concentration [L] of 1nM,

15 according to the Cheng-Prussoff equation where K, = (ICsoM(1+LI).

The compounds of the Examplaes have been tested in the H, assays described above and were found to
have a K, value of less than 1000 nM in the H, cell based functional assay. The most preferred examples
have a K value of less than 30 nM in the H, call based functional assay and a K, value of greatar than
20 4500 nM in the dofetilide binding assay. The data for some of said preferrad compounds are given below

as a matier of example:
K (Hiced K, (dofetifide K (H3cell | K (dofetilide
Ex. No. | based assay - | binding assay—- | Ex. No. | based assay - | binding assay -
nM) nM) nM) nM)

22 9.18 ‘51750 64 487 55492
23 10.28 11500 65 16.28 48057
24 8.21 35650 67 19.85 100000
25 5.56 55900 68 8.28 100000
26 5.24 9885 70 6.32 94353
29 19.79 64400 71 13.73 22885
44 18.14 85800 72 4.88 13700
48 14.54 100000




(d-CA4)al koxy, optionally substituted by hal ogen CN norpholino -NR R3
-(CH2))NC(ONR2ZR3 - (CH2)nC(OLO-R4 -(CH2)n-NR -C(O-R4 -(C H2) n-N R5-C
(O-NR2 R3 -S02-NR 2R3 -S02-(C1-C4 alkyl) -R6 -0-R6 wherein independently
for each substituent n is an integer selected fromO0, 1, 2 and 3 R2 R3, are
i ndependently from each ot her sel ected ggom hydrogen and (Cl-C4)al kyl or R2
and R3 taken together with the N atomto which they are attached forma 4,
5, 6 or 7 nmenbered saturated heterocycle R4 and R5 are independently from
each other selected fromhydrogen and (Cl-C4)al kyl R6 is phenyl, optionally
substituted by hal ogen, (C -C4)alkyl or (G-C4)alkoxy Ais: (i) a group of
formula 64 R7 N (CH2)m RB wherein: mis an integer from2 to 6 R7 and R8
are each i ndependently selected fromhhydrogen, (G -C6)alkyl,
(C3-C7)cycl oal kyl and hydroxy(C - cpClal ) or R7 and R8 taken together with
the Natomto which they are attached forma 4-, 5-, 6- or 7- nenbered
saturated heterocycle, wherein one C atomis optionally replaced by N, 0, S,
SO or SGA egmEp Raving farepulall)ir at ed heterocycle is optional |y substituted
by one or two groups independently selected from (G -C4)al kyl,
(G -C4)al koxy, (Gi-C4)al koxy(C1- . _Rydroxy(Cl-C4 al kyl), hydroxy,
cC(oOoqQqd-4)alkyl, -Cc(O-(C1-C4) - NHN -C(O)Nlﬂ’?, hal o, am no,
(C1-C4)al kyl ami no and di [ (G- C4)jal kyll] am ho

~0” N

or of formula (I'):

A - N
~o N ~R'

or a pharmaceutically acceptable salt or solvate thereof, wherein:
‘'« R'is het', optionally substituted by one or two substituents independently selected
from;

halogen

{C1-Cy)alkyl, optionally substituted by halogen

(C1-Cy4)alkoxy, optionally substituted by halogen

CN

morgholino

-NR°R?

~CH2)C(O)NR*R®

-(CH2),C(0)0O-R*

-(CH5)n-NR>-C(O)-R*

~(CH2)»-NR®-C(0)-NR?R?

-SO-NR°R®

—SOz-(C1-C4 alkyl)

RS

-O-R°
wherein independently for each substituent

nis an integer selected from 0, 1, 2 and 3
R? R® are independently from each other selected from hydrogen and (C:-Cs)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 (C4-Cy)alky!
R® is phenyl, optionally substituted by halogen, (C+-Cq)alkyl or (C4-Cy)alkoxy
e Als:
(i) a group of formula



or (ii) a group of formula: N-(CH2)p wherein: - pis an integer selected
from0O, 1 and 2 Qrepresents a 4, 5 or 6 nenbered saturated heterocycle
optionally substituted by hydrogen, (Cl-C6)alkyl, (C3-C7)cycloalkyl,
hydroxy(Cl C6 alkyl), - (G -C4)al kyl -COON and

-(G -C4)al kyl - O (C1- C4) al kyl - COOH wheregp het' is selected from monocyclic
or bicyclic heteroaromatic groups having 5 to 10 ring nenbers, which
contain 1, 2, 3 or 4 heteroaton(s) selected fromnitrogen, oxygen and
sul phur. 2. A conpound of formula (1) or (1) as defined in claim1l, wherein
het' is selected from nonocyclic heteroaromatic groups having 5 or 6 ring
menbers, which contain 1 to 2 nitrogen atons or 1 nitrogen atom and |
oxygen at om and bi cyclic aronatlc het er oaromati ¢ groups having 9 or 10 ring
nmenbers, which contain 1 to 4 nik%ogen atoms or 1 nitrogen atomand 1
oxygen atom 3. A conpound of formffa (fHor—(1) as defined in claim 2,
wherein het' is selected from nmgfocyclic heteroaromatic groups having 5 or
6 nenbers mhich contain from1l to 2 nitrogen atons. 4. A conpound of

forml g, or (I') as deflned in any of the preceding clains, wherein Rl is
substi t % substituents sel ected from hal ogen, (Cl-C4)alkyl,
opt i onai';l Y

hal ogen

where %‘ﬁf’d B@?’

unsubstm?rﬂ' %E‘Fd '>‘f" Ibyi"R8 §8 or
- S02- NP RS SQan e;@n aﬁlg urated heterocycle is opt onally substltuted by one or two

groups independently selected from (C4-Cs)alkyl, (C1-Cs)alkoxy, (C4-Cas)alkoxy(C4-Cy)alkyl,
hydroxy(C4-Cs alkyl), hydroxy, C(O)O(Cq-Cslalkyl, -C(O)-(C4-Cs)atkyl-NHz, -C{O)NH;,
halo, amino, (C4-C4)alkylamino and di[(C+-Cs)alkyllamino

or
(i) a group of formula:
@—(CHz)p —
wherein:
p is an integer selected from 0, 1 and 2
Q represents a 4, 5 or 6 membered saturated heterocycle
optionaily substituted by hydrogen, (C1-Cg)alkyl, {C3-C7)cycloalkyl, hydroxy(C4-Cg alkyl), -
(Cq- C4)alkyl COOH and -(C+-Cy4)alkyl-O-(C+-C,4)alkyl-COOH
wherein het' is selected from monocyclic or bicyclic heteroaromatic groups having 5 to 10

ring members, which contain 1, 2, 3 or 4 heteroatom(s) selected from nitrogen, oxygen
and sulphur.

gé H@éﬂ@&lﬁé&ﬁo@%ﬁ{% (CORLIARE @R";#%ai@ fed by
o er ?h IRl O'Hg%“&gg’n%ﬁyer%pﬁ?&{eecfegg;g CLaigim? n- A
w

2. A compound of formula (I} or {I') as defined in claim 1, wherein het' is selected from
monocyclic heteroaromatic groups having 5 or 8 ring members, which contain 1 to 2
nitrogen atoms or 1 nitrogen atom and 1 oxygen atom and bicyclic aromatic
heteroaromatic groups having 9 or 10 ring members, which contain 1 to 4 nitrogen atoms
or 1 nitrogen atom and 1 oxygen atom.

3. A compound of formula (I) or () 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-Cs)alkyl, optionally substituted by halogen,

(C4-Ca)alkoxy, optionally substituted by halogen,

CN,



are independently fromeach other selected from hydrogen and (G -C4)al kyl .

6. A conpound of forrmula (1) or (1') as defined in any of the preceding
clainms wherein Ais a group of formula: 7 N (CH2)m / R8 wherein mis 2
or, 3; preferably 3 and R7 and R6 taken together with the N atomto which
they are attached forma 5 or 6 rrenbereg saturated heterocycle, which is
unsubstituted or substituted by one or ?wo (G -C4)al kyl, preferably nethyl.
7. A conpound of formula (1) or (1) as defined in claim6, wherein R7 and R8
taken together wth the NNatomto which they are attached forma 5 nenbered
saturated heterocycle, which is unsubstituted or substituted by one or two
met hyl . 8. A conpound of formula (1) or (1') as defined in any of clains 1
to 5, wherein Ais a group of formula: N CH2)p wherein pis 0O and Qis 6
menber ed sammglﬁ@mhohet erocycle, optionally substituted on the nitrogen atom
by (Gi-C4)alMRPR® 9. A conpound according to claim1 which is

6-[2-[(1- Isog(@NRZRPperldl n-4-yl)oxy] -7, 8- dihydro-1, 6-napht hyri di n- 6(5f
-yl ] - N-net hygol.ap2RAam de of formula: 66 0 CH CH"NH H3ICNI NNH3 ON
10. Acorrpou;qd having formula (VI1) or (XIV): NPG AO\N(VII) AON PG
(XI'V) wher ghigéA is as defined in claim1l and PGis a protecting group,

thaby \‘?(Fﬁgﬂﬁ i Futbiae aelbpa AR BB Rt R, e A s,
5. A compound of formula (1) or (') as defined in claim 4, wherein R' is unsubstituted or

substituted by (Cs-Cs)alkyl, (C1-Ca)alkoxy, C(O)NR?R® or -SO,NR?R®, wherein R? and R®
are independently from each other selected from hydrogen and (C+-C,)alkyl.

6. A compound of formula (I} or (I') as defined in any of the preceding claims wherein A is
a group of formula:

N— (CHp),—

a

R

wherein m is 2 or 3, preferably 3 and R” and R® taken together with the N atom to which
they are attached form a 5 or 6 membered saturated heterocycle, which is unsubstituted or
substituted by one or two (C4-C,)alkyl, preferably methyl.

7. A compound of formula (1) or (I) as defined in claim 6, wherein 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.

8. A compound of formula () or (I'} as defined in any of claims 1 to 5, wherein A is a group

of formuia:
ORTS

wherein p is 0 and Q is 6 membered saturated heterocycle, optionally substituted on the
nitrogen atom by (C1-Cy)alkyl.

9. A compound according fo claim 1 which is 6-[2-[(1-lsopropylpiperidin-4-yl)oxy]-7,8-
dihydro-1,6-naphthyridin-6(5H)-yl]-N-methyinicotinamide of formula:



12. A pharmaceutical conposition including a conpound of the fornmula (1) or
(I') or a pharmaceutically acceptable salt or solvate thereof, as defined in
any one of claims 1 to 9, together with a pharmaceutically acceptable
excipient. 13. A conpound of the forrmula (J) or (1) as defined in any one of
claims 1 to 9 or a pharmaceutically acggptable salt or solvate thereof, for
use as a nedi canent. 14. The use of a conpound of the formula (1) or (I) as
defined in any one of claims 1 to 9 or a pharmaceutically acceptable salt
or solvate thereof, for the manufacture of a nedicanent to treat a disease
for which a H3 ligand is indicated. 15. The use of a conpound of the formnula
(I') or (1") according to claim114, for the mnufacture of a nedi canent for
the treatnment of sleep disorders, migraine, dyskinesia, stress-induced

anxi ety, psychotic disorders, epilepsy, Cognition ficiency diseases such
as Al zheimer's disease or mld cognitive inpair depressi on, nood

di sorders, schizophreni aCHanxi ety di sorders, ntiMK-deficit
hyperactivity disorder (5bﬂD) psychoti c .di sorders, gﬁesity, di zzi ness,

vertigo, epilepsy, noth:6n sNckness, nd Nal e sexual ~dysfunction,
i nfl ammat ory di seases, adul t_respir

tress syndrone, acute
respiratory distress syndron¥, bPoncNitis, chronic bronchitis, chronic
obstructive pul nonary di sease, 67 cystic fibrosis, asthm, enphysens,
rhinitis, chronic sinusitis, allergy, allergy-induced airway responses,
al | er gifg. pdompdumd havingl fofrhulai(Vilser (xv::al lergic rhinitis, perennial and
seasonal rhinitis, nasal congestion and allergic congestion. 16. A
conbi nati on of a conpoun f formda (1) or (1') as defined in any one of

the clains 1 to 9 and ﬁotl er 'bhar macol ogi cal | ™we agent. 17. A
conbi nati on as cl ai med i in 16 wherein the lot hgr ppar mal ogi cal ly active
agent is an histam n® H, I\'receptor ant agoni Stg X reess to obtain a

compound of fornula (1) orM) according to any onghof claims 1 to 9,
conprising the step of reacting a halide of fornula R1-X wherein R1 is as
def i nedvhianeinainis asndefivkd dh aliaims 1landdPQ isagrotectinggrbap, prefaraigy beazgdocallpf a
base with respectively a conpound of forrmula (VII1): NH ADO N (VIIl) or
of fornul A doifigound haking fdihula (VIIT) or (XV):

_ = NH al I
AL A | Al NH
o~ N 0~ °N
(Vi (XV)

wherein A is as defined in claim 1.

12. A pharmaceutical composition including a compound of the formula (1) or (I') or a
pharmaceutically acceptable salt or solvate thereof, as defined in any one of claims 1 to 9,
together with a pharmaceutically acceptable excipient.

13. A compound of the formula (1) or (I} as defined in any one of claims 1 to 9 or a
pharmaceutically acceptable salt or solvate thereof, for use as a medicament.

14. The use of a compound of the formula (1) or (I') as defined in any one of claims 1 to 9
or a pharmaceutically acceptable salt or solvate thereof, for the manufacture of a
medicament to treat a disease for which a H; ligand is indicated.

15. The use of a compound of the formula (I) or (I') according to claim 14, for the
manufacture 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,
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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 combination of a compound of formula (I) or (I') as defined in any one of the claims 1
to 9 and another pharmacologically active agent.

17. A combination as claimed in claim 16 wherein the other pharmalogically active agent is
an histamine H, receptor antagonist.

18. A process to obtain a compound of formula (I) or (I') according to any one of claims 1

to 9, comprising the step of reacting a halide of formula R'-X wherein R’ is as defined in
any one of claims 1 to 9 and X is halo, in the presence of a base with respectively a

compound of formula (VHI):
A A
o~ °N

(VI

or of formula (XV):

wherein A is as defined in any one of claims 1 to 9.



