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2- AM NOPYR! DI NES CCNI‘ Al mmmn mﬁﬂm)l% SUBSTI TUENTS AS NOS I 'Iﬁ The
. present invention relates tg cer 2-am nopyndi nes cont ai ni &BiF 052 ng
substituents that exhibit aé?6f9|ty as nitric oxide synthase (NOS)
i nhi bi t oneo 9¢/3phar maceuti cal conpositions contai ni ng t henP@nBIBHOIA2ReEi - use
mthe treatnent and pr f central nervous 10 system di sordets,
i nfl ammat ory di sorders W’Wl’@ k and- ot her disorders. There are three
known i sofoml s of NOS - an e form (I-NOS) and hero constitutive
fones refer-ed to as, resp@??t’OP‘\/ely, neuronal NOS (N-NGS) and endét hel i al
NOS (E-NOS). Each of these enzynes camas out the conversion of arginine to
citrulliBe whib-eAMINORYREDINESACONIAGKRINGE FOSEDNRING SUBSTATURIC)S AR NOSS PRHISBETORS
various stimuli. It is believed that excess nitric oxide (NO 15 production
by NGS plays a role in the pathol ogy of a nunber of disorders and
condi tions in nafhlResERr ingniiap| relatep e pFsEIlc E@MHPPYNIRES o8RG ufised trgpl ay

arole in dh&@ﬁm maabxﬁuave@hw awﬁtﬁceame bm&&mg)nmﬁmdas as ;In%aee@ltaélc kt
atlrents

and thera th. certain c ne t cancer
Createq i | FPRPRORRRRESBOCHERERT Fiae SaR1 fe Toper 57 Breyeip fI SRSt L 2)
or tunono nesystesi discfdeed, mftaniriiditry disarfidre septip skdck aned-athred diserdershock and

(1PNGS) + cee Ce s reBEEHERA <ol A ARIBAE fim o-fos) S HElabsfidiec
i nhi bi t ors 1oams fefered tocas; fespectively, neyrasalNOHAY- NQS)@dtengathqllalm (H-M98). £acbl e in

the pat hol ogyndf efllyRfe8 efesut the gor&é'%r’i adargmevte u@umésmﬁsrb@u@dhgaasmaé&t&%ﬂ a.
For exanple, inhibi'tion of 1-NOCS h been to anel | orate cerebral

i scheni ¢ daff§ExPR (NG} & respomsent) Vaﬂ°”5F#W%'|‘ Ilt 'i bE‘@Sed giat 3988 PiTiggidp. (NO)
Suppr es 3§ oNprRfuctiéh bwams playe wcer iAtiehpattiorgh\of 8 @lumbéri ofdisordersdoand cuadmnslm NCS

IN-SNg)g r gp?rh%'(ﬁa%ﬂ’l?lg Egr qx rppl% I\JBipfrgg cecl l N?JSQ’ is t?‘%u%h%ﬁ) p%asy a(l%% ubéxs ases Q%?r%%ﬁed by

pain, and opistmi rwwtemsmn@ech a:amxnoesbacmﬂné thetawhmm cdriam cwokrnemae deercsiows
infarct vol Harcaﬁé& Sétle% %étmmrw%e% sga{é%bﬁ@eu@ﬁ § gt.yg mbw Qﬂ-ﬁ)rbrwﬁ%r rat,

see J Cerebr I nhi bition has

al so been sPRfW?'stfi‘Ft%éT 'E'f)fsé@’ %“'“%’“@\ﬁ?q Fﬂ?E‘F E'@p’?VP?}ﬂ"s'%sd”é\}? B’Qn’?f%‘?i“:%“"{’m
achv' rtgoi nmh&repnbgésel@h.a&fmbafrmle NOS), neak i Cheinidsl LEC BbintienttpREwd, iDRk | :mg pamj

acetic acid:indu nal const nct a

110, p. 219! 15% qi\&%"ﬂgwﬁ SO SN tis éuﬁlséaz%egu 3 mﬁ?zgﬁso%gysfa Ereeﬂﬁg S
adauvant i npaﬂht®gyat dxsaade;c;ésweamnah@r\@aswstem s\l@&qomemlavéone@mhgnmibﬁianwé

spi nal cord, Mgﬁhag éeeﬁgnavin%gﬁgmia& de%&?é%%n&%%bé Hét; >ge1- anpa'#?\gs.a\hheéﬂ can

be treated w I bitors, see Javanese Journal %

p. 327-335 €1©2§?)<19%5 na$HP9’95%°5 STt RvIsa PEEP by ﬁel,estagmfgbquagf hRER is
report edst orebertddatEwed PharmbbdN@33) pahs-b4 1e@s), see Neur opsychophar macol ., 43
p. 269-293 (1995 ' | e

I nvention This i ﬁ\?@ﬁ?ﬁu\ée\%\a bﬂé@%i’s ngéténﬁgzgapqel%%%ﬁsésf%h% lﬁéh(eh_a‘z) ~
Rz NH2 wher edim andcppiatel tolemanéqy s Eer examplgeintieiicacf MaNQP seergases "afarstavqm _fterr i ng

wherein fro %.%nqma@e EMDrA bridr) Sccltsion m{m%{ Secdlf Berdb BloORFBWMeER!, 94,2 824-
i ndependent fromnitro and 10 sUITUT, WIN the proviso that

10 T 2a] IO G- NBS BRREETo28 S0 PTEn SRR bY BISEURn ST eDIey 8 EF 8t bond:
nis ana3ot ebge{:’avityf MANthé \ldle Piase Qf theaddanadih-indined Rhdpave lickin et etetid aditipardent |y,

from (C~-C6 r r vl r ahy, n e gn | ergi.-n said
aryl and théb% Way‘lfr‘b'}s%?%/ékoﬁsga?%‘i%g AN %Q&\_hgﬁ, g?@%% h)éhaf)f m@n%f%th%é

al kyl 15 nopehcytanesus tinjeghiephe! Ttreungiscadsment inthe @bimmen@nf ingraese inNG@S-peaitiven
atons, and \‘lﬂﬁér@'xrﬂﬁ‘@ 3bifal (:&"Eth%} nﬁhﬂ'@&hd msiﬁdré*sé’ef ééhsxtlv&@{oq)am which can betreated
tetrahydrona ht hal ene and &eﬁg%d_&bﬁé&&gﬁaara é ?g ionally be
subst it ut ed"ir NPSs PYRHOSN &84 pfeiferasPs f1P 3yt o
two subsbi t ugioiti swithtitaatl ar edewd éad eeen repdegtietodsa rédpced by rN-NaSoinbibitione see
chloro, flugg I y o Vo) , roxy, cyano, am no, (C, -C4) alkoxy,
and (C-- C4)SZI E an:nk 'qé'rp'ébé-g%é1%§gform together with the nitrogen to
which they are attached, a piperazine, azetidine, piperidine or pyrrolidine
ring or an azabicyclic ring containing from6 to 14 ring nenbers, from1 to
3 of which are nitrogen and the rest of which are carbon, wherein exanples
of said azabicyclic nngs are the foll ow ng




2 ~ FE6 2002 WO 99110339 -3\ NN °~ N ~~ RsRaN N RBRa and O N.~N~ N Rs~
O PCT/1B98/ 01229 also R or RZ may be connected onto the (CH®)E kBl o
. forth aring of from4 to 7 nenbers, WO 991 10339 PC T/1B98101229 5

wherein R3 and R are selected from hydrogen, (C~-C6)alkyl, hen%
napht hy| WQ®/1€8pal kyl - C(=0) -, HC(=Or, (C, - 08) al koxy- (C=Cr ,F ‘5&@'?9 1-@‘( =0) -
napht hyl - C(=0) -, and R6R NC(=0Oy- wherein R6 and R are sel ected, -
i ndependently, from hydrogen and (C,-C6)al®yl, RS is selected from
hydr ogen, (C, -C6)al kyl, phenyl, naphthyl, phenyl-(C ~-C6)al kyl- and
napht hyl (C, - C6) al kyl -; 10 and wherein said piperazine, azetidine,
pi peridi ne and pyrrolidine nngs may optionally be substituted with one or
nore subfstituents, preferably w th Syromary efte ipeenbiolb substituents that are
sel ect ed, undepememeh%mglgtme&npogﬁasaafmffmam no, (Qi-06) al kyl ammo,
[di-(C, - Cﬁ)alkyf]anlno phenyl substituted 5 to 6 nmenbered heterocyclic
rings containing from1 to 4 nngs nitrogen atops,
benzyl carbonyl, phenyl am nocar bonyl, phenyl et Hyl ahd phenoxycarbonyl, 15
and wherein the phenyl ieti gQi Nng substituents may
optionally be substitdﬁfd with one or p xubstNt ueMB; preferably with
fromzero to two substi qeﬁ@ﬁzn at are e , independently, from hal o,
(C -C3)al kyl, (C, -C3)al Koxy, vitr am ano, CF3 and OCF3: !and the
pharmaceutically acceptable salts 3% suc pounds. The foll ow ng
conpounds are preferr conpounds of the ™Mwention: 20

6-[ 4- (2- D net hyl t f X
6- %4 EZ Py;nraol?/ I n- 1 y Ah? éﬁgﬁﬁﬂe?%aes%fubéldd opﬁﬁs%f“rﬁedznré amfF?é“ zere

benzoyl, benzoyl net hyl,

6- (4-{2- [(eew@d{fihes}nauwptsw %?ﬁyma seiﬁeﬁt#iio]nd@‘ten%@)x ffﬁawmsam ENYIED @G - pynd

in-2 ylam n@iur Gmtfw”ﬂhe[p?ov(sé thét fd tWE b§BeEYt rhgMneibB @aM bdth be heteroatoms;

H- i soqui nol i n- 2 ) - et hoxé’]o napht hal en-1-yl} 25 pyndi n-2-yl am ne;

3-{2-[4-(6-Anin '5919‘98'? 04) - napht hal en- 1- yl oxy} - et hyl } - 3- aza- bi cycl o[ 3. 1
. 0] hex- G yi am natis an interger from two to six; and _ o

ge{ 4-[2- (4- Phenqiiiiyh pPLLELARY fachehachly R ke PR Anf Rerbhydrdraphtididll 3ng - Yt 2M

6- { 4- [ 2- ( 3-amMyh ahpipin-sgidianil andithe [ane meskyyqf-said @rikyhis dhenyl §7 napppyliaad thealyl ami ne

;30 6-154- (MoiddeRAithigiioP Srahdhbd art S6neaingé oA bt 8 @rS-atordd, bndPWherélh Baid (/LG ne;

alkyl, said aryi, said tetrahydronaphthalene and the aryl moiety of said aralky! may optionally be
substituted with from one to three substituents, preferably from zero to two substituents, that are
selected, independently, from halo (e.g., chioro, fiuore, brome, iodo), nitro, hydroxy, cyano, amino,
(C4+-C,) alkoxy, and (C4-C,) alkylamino;

20 or R' and R? form, together with the nitrogen to which they are attached, a piperazine,
azetidine, piperidine or pyrrolidine ring or an azabicyclic ring containing from 6 to 14 ring
members, from 1 to 3 of which are nitrogen and the rest of which are carbon, wherein examples of
said azabicyclic nngs are the following



6- [ 4- (1- Benzyl - pyrroiidin-3-yi oxy}-napht hal en-1-yl ] -pyridi n-2-yl am ne;

6-[ 4- (Pi peridi n-4-yl oxy) - napht hal en- 1-yl } - pyri di n- 2-yl am ne;

6-[4- (Pyrrolidin-3-yl oxy)-napht hal en-1-yl ] -pyridi n-2-ytam ne; B Fg 20

6- {4- (1-1sobutyl - pi peri dm 4-yl oxy) - napht hal en- 1-yl } - pyri di n- 2-yl am %; g%
6- [ 4- (1- WO eanr0239% | et hyl - pi peri dm 4- yf oxy) - napht hal en- 1- yICTIB98@12392- y| anm
e; 6-[4-(1-fsobutyf-pyrrolidin-3-yloxy)-naphthal en-1-yl]-pyridin-2-yiam ne;
6- [ 4- (1- Furan- 2-yi net hyl - pyrrol i di n-3-yl ox¥) - napht hal en- 1-yl ] - pyri di n-2-yi a
m ne; 6-[4-(2-Mrpholin-4-yl-ethoxy)-naphthal en-1-ylj-pyridin-2-ylam ne;

6- [ 4- (2-Di i sopropyl am no- et hoxy) napht hal en-1-yl ] - pyri di n- 2-yt am ne; WO
99110339 -5

6- [ 4- (1- Met hyl - pi peri di n-4-yl oxy) - napht hal en-1-yf] - pyri di n- 2-yl anme;
PCT/ 1 B98/ 01229 6-[4-( N

1- Met hyl - pyrrol i din-3-yfoxy}-napht hat ¢ |]-@yridin-2-yl ame;

6- [ 4- (3- Di net hyl am no- pr opoxyr napht habe N i< pyridi n-2-ytam ne;

6-{4- (1- Aza- b~cycl o[ 2. 2. 2] oct - 3-yi oxy) - napht hal en-1-yQ pyri di n- 2-yl am ne;

6- [ 4- (2- Pi peridtn-1-yl - et hoxy) - napht hal en- 1- yf } - pyndi n- 2-yl am ne 10
6-{4-[2-{3,4-D hydro-1
FLlsoqurnoIin-2-y|}-ethony-naphthaIen-l-yg&éfyndn}z yt amre;

6-{4-[ 2- (4- D~met hyt anmo- pi pendi n- 1-yl ) - napht hal en- 1-yl }-pyridi n-2-y
| amme

6-[ 4- [2-(tert-ButyI-nethyl-anino)-ethoxy apht hal en-1-yl }-pyridin-2-ytamn
e;

6-{4-[ 2- (4- Met hyl - pi perazi n-1-yl }-et hox apht hal en- 1-yl }-pyridin-2-ylamn
e;

6- {4-[ 2- (4- Phenyl - pi peridin-1-yl)-etho pht hal en-1-yl }-pyridin-2-ytamn
e; 15

6-{4-[2-(7,8-D hydro-SH[i, 3] di oxol o] 4, 5-g] i soqui nol i n-6-yl) -et hoxy] - napht h
aien-1-yl} pyridm 2-ytantne;

6- [ 4- (Pi peri di n- 2-yl net hoxy) - napht hal en- 1-yl
6-[ 4- (1- Met hyl - p~peri di n- 2- yt met hoxy) - nap 3 1-y(]-pyridm2-yl anme,
6-[4-(1-thhy|-piperidin-3-ytnetaﬁgﬁi- .4« en- 1-y(]-pyridin-2-yl am ne;
20 fi-[4-(2-Am no-cycl ohexyl oxy)* t hal en-"1-yl ] - pyri dt n- 2-yl am ne;

6- (4- { Pi pendi n- 3-yi met hoxy) - napht hat en- 1-yl ] - pyrtdi n- 2-yl am ne;
fi-[4-(1-1sobutyl-azetidin-3-yloxy)-naphthal en-1-yl]-pyridin-2-ytam ne;
6-[ 4- (

1- Fur an- 2-yt met hyl - azeti di n- 3-yl oxy} - naggbpalen 1-yl]-pyridin-2-ylam ne;
fi-[4-(8-Methyl-B-aza-bicyclo[3.2.1
] oct - 3-yl oxy) - napht hal en- 1-yl ] - pyndi n- 2-yl am ne; 26
fi-[4-(Azetidin-3-yloxy)-naphthal en-1-y\] - pyridi n-2-yl ame;

6- [ 4- (1- Met hyl - pyrrolidtn-2-yl net hoxy) - naphttal en- 1-yl | - pyndt n- 2- yl ant ne;
fi-[4-(Azetidin-2-yl met hoxy}-napht hal [ 1 ne;

i di n-2-yl am ne;

_pr

fi-j7-(2-D nethyl am no-et hoxy)-i ndan- : ;
6-[7-(2-Pyn-olidin-1-yl-ethoxy)-indap-4<yl]-pyridirr2-ylamne; 30

6-{7-[ 2- (Benzyl - net hyl - am noJ" et hoxyY¥-i ndan- 4-yl ] -pyridi n-2-yl am ne;

6-[ 7-[ 2- (4- Phenet hyi - pi perazi n-1-yl)-ethoxy)-i ndan-4-yl }-pyridin-2:yl am ne;
6-{7-(2-(4-1sobutyl -pi perazin-1-yl}-ethoxy]-indarr4-yl}-pyridin-2-ylam ne;
6-) 7- (2- Mor phol i n- 4-yl - et hoxy) -i ndan-4-yl j-pyridi n-2-yl am ne;

6-[ 7- (2-Di i sopropyl ammo- et hoxy} - i ndan- 4- yé%dpwwidin-Z-ylanine; 35
6-{7-[2-(7,8-Di hydro-5H-[1, 3] di oxot o[ 4, 5-g] 1 soqui nofi n-6-yl ) -et hoxy] -i ndan-
4-yl}-pyridin 2-ytam ne;

6-{7-(2-(4-Methyl - pi perazm 1-yl)-ethoxy}-indan~-yl)-pyndi n- 2-yi an ne;
6-{7-[2-(tert-Butyl -nethyl -am no)-ethoxy]-in -pyridin-2-ytam ne;
6-{7-[2-{4-D et hyt anmo- pi peri di n- 1- yO ]-inPanzl -yl }-pyridin-2-ylamn
e; WO 99/10339 PC f/1 B98/01229 -6 2 = (2- Di et hyt anr no- et hoxy~I
, 2,3, 4-tetrahydro-1, 4- net hano- napht hal en |1 pyndrn-2-yl anr ne;

6-[ 8- (2-Pyn-ol rdin-1-yf-ethoxy)-1,2, 3, 4/t et nahydro-|

, 4- met hapo- napht hal en-5-yl ] - pyridin RYiam n®

also R' or R? may be connected onto the (CH2), group to form a ring of from 4 to 7

members,



" 6-[4- (2- Di net hyl anr no- et hoxy) - 5, 6, 7, 8-t et rahydr o- napht hal en- 1-yl | - pyri di n- 2
-ylam ne, 10
. 6-j4-(2-Pyrrof rdin-1- yl - et hoxy}-b, 6, 7, 8-t et r ahydr o- napht hal en- 12 gl FEByfdiﬂr n
- 2-yl anr ne,

6- { 4-] 2- Woegoirodot yl - met hyl - am no} - et hoxy] -5, 6, 7, 8-t et r ahydPGT/Azgglotd2al en- 1-y
| }-pyridin-2 ylam ne; -
6- [ 4- (2- Di r sopropyi anr no- et hoxy~5, 6, 7, 8-t eddr ahydr o- napht hai en- 1-yl ] - pyri din
- 2-yi anr ne;
6- (4- (2- Dret hyl ant no- et hoxy} -5, 6, 7, 8-t et rahydr o- napht hal en- 1-yl } - pyndm 2-yl
am ne; 15 6-{4-[2-(3, 4- D|hydro I
H r soqurof m 2- yIV\)hee!th&ya]ud R’ Garey sBlettert fram yydmoam piPi-Bableyl- ghepyl} naphthyl, (C,-

pyrldrn2 - H | = henyl-C(=0)-, hthyke(
6-]4-(2-Pr pér;ﬂ@rrtﬁ X C Ogay%c’éc%akiox)égc gt)_r ahp 5?5’0 nap))ht har " ;9) S%drn 2
-yl am ne; R'NC(=0)-w erem R an are selected mdependently from hydrogen and (C,-Cs)al L,

6- [ 4- (2- Mor phol irfi-idh shibcidd Hem ydrBadh, Tc,8e5edy!, PRMSH, OraPRIVNt ARh@(e loodik Rwé | di n-

2-yi am ne;
6-{4- [ 2- (7."8WIGaP28M [ 1, 3] di oxol of 4, 5- gj i soqui noti n-6-yl ret hoxy] -5, 6, 7, 8
-tetrampdro 20 rapvhérahaaid pipyiating peetidne -pibeyidinerandegyrrolidine nngs may optionally be

|6 {4-] 2- (4, Q&mpeéh WP RAE B RnBre kubdohieft NP6 win foftZeR Ay Shkniarhhaken- 1-y
}-pyridin-

6-{4-(2- (45E)P¢1?5t H'}qeﬂ?ﬁﬁﬁmbr femi Eniesialyl pmimoh ¢y e Rikglamning. (G hipiyiemingpht hal
-1-yl'} pyhé fBugstf!UtéHE"@s n?e";’nbered heterocychc rings containing from 1 to 4 nngs nitro en atoms

2-(7,8-D hydro- SH— 3] dr oxoj oj 4 i SO urnof i n- X ~et hoxy]| -5, 6, 7,
ahydlbﬁnzﬁﬂ fn&tpy qubﬁl&e?y qngn yI phenylethyla d henoxycarbonyl

15l SQb&IWbérellpﬂ'ﬁ@herdl meigiey bharly oty Jordmong Eut&ﬂ«u&iw mby cotonaipphéubetiasy 1- yl |
in-2

en
6-
8- r
6-[4-{
i di
(1- Met IonepPrpfg‘rDrecF UbSﬂ&' ePs. n%r?fﬁrablg;}“"tg frgm7zeéo !twr aSHbs Fugmﬁaﬂﬁ ttaﬁeafeel%qef'- yf]-p
n
g
(

4-
et
4-
pyri
- 4-
ridi
4-

i 2-. w@epeynuemy ri@m halo, (C1-C3)atky| (C,-Cy)alkoxy, nitro, amino, cyano, CF, and OCF;

t

[
- Py
6- [
yri
6p§, 4-12-(2- agt a4 ATRAmaLdREN) sctbitbidanPoftudh SripBiriadhy dr o- napht hat en- 1- y1}
6- [ 4- (Pi peri di nTQe iﬂli?m%gg@ppu@sge;prgfefrgq FAPRAYPS: 3 HisHrveAN®Nn- 1- yt | - pyri di n- 2-
yl am nep 6-{4-(2- Dlmethylammo-ethoxy)-naphthalen- -yl}-pyridin-2-ytamine;

0 (e (2 At no- gk BRERGRN - EnSey bt Bleh AV RaR BBl en- -y 1-pyri di - 2-
6- (4- (Pyn- oI i di A=(2-{3|(Penzhid Rigzols-yimethylraminplyeihaxy eaphthaian-awb-pyndint2-pyr i di n- 2-
yI amne; a
-(4-(2-Di %et hyl anmi no- et hoxy) -tet rah%b%o 5H benzocycl ohept en- 1-yl ]

- pyr| di n-2 yl anRE41%ifd 'rt’iﬁ@thﬁ%’a? ﬁﬁ@éﬂ?ﬂb‘aﬂqyma pretipal-aaphihgles-yimne
f or egoi2sg (ppnmwvldmmeThe fol |l owi ng are addi ti onal exanpl es of conpounds of

e e S B LB SR R R YR Sy a2

yl amre, ° yiaming

6- [ 4- (2- Ami no- c¥Qh PR AHRMM- PPz LN RNEBRA2 BRI BRdRN2-Fadhe; Pyndm 2- yf

amre;
6- { 4- ( 2- Ani no- cPEfEISTBTNSRYTEdIE -y )EthohnapRIRe b PR aXE™9S)| | - pyri di n- 2-
yi am nego 6-[4-(1-Benzyl-piperidin-4-yloxy)-naphthalen-1-yl}-pyridin-2-ylamine;

6. 4- (3- Ami no- cygh enEl Wb Lydn b FlaBR ) LoyRaR k- 1- Y1 - pyri din-2-

yl am ne;
6- (4- ( 3- Ani no- c Pd#-dpjesridiptongry)-aarbthales-1tyitpyedig-dwigmingpht haf en- 1-yl ] - pyri di n- 2

-yl ammre; 10 6—[4-(Pyrrolldm-3-ylo )-na;%hthalen- -yl]-pyndm-2-ylam|ne
6- (4- (3- Amo-cycl ob ut gy - etrag/ro na hthalenlyl] pyridin-2-y
| ami ne: 6-[4-(1- Is butyl-p pendm-4-yl’oxy)-naphthal n-1-yi}-pyridin-2-ylamine;

6- [ 4- (435Am no- Cpeh-ghEurgh-asyimettyl-fipatiddr4-dbxyghgmhticaiansiphiitdyddie-a-ylanye] - pyri di n- 2-

|a21 ?2 A?n ﬁ g-cycl gtrgasuﬁy@ﬁ? .sﬂtsgguﬁzgyaaﬁn@aﬁam g@p cﬁai’g%_ p,?é; umqin 2- 2-yt ani ne;
( 2- Ani no- cﬁdﬁébfwﬁgr?d hvham'%ﬁywxm-vpp 2en-i-uil- mr@mga-ﬁaﬁ"m 15

gg ﬁm no- cxeqhqﬂmwnazh)&;\mmm?ﬁﬁrphéerw Ln-fmﬁktzayla?muéz amI ne;

m no- cy, a in- am ne;
( 3- Ani no- cﬁﬁggﬁﬁ% %%'}"H ﬁ'ﬁ'lnéﬁ’ra'ia}ﬁ B30 ani ne;
(4- Ammo- cycl ohexyl oxy) - napht hal en- 1-y1} - pyrl di n- 2-yl am ne;
(2- Am no-cycl opent yl oxy)i ndan-4-yl]-pyridin-2-ylam ne; 20
(2- Ammo- cycl obut yl oxy) - i ndan- 4-yf] - pyridi n- 2- yt amme;
(2- Ami no-cycl opropyl oxy) -i ndan-4-yt]-pyridin-2-yl am ne;
(3- Amp- cycl ohexyf oxyrindan-4-yl }-pyridi n- 2-yl am ne;
(3 Ammo- cyC| opentyl oxy} | ndan~ yI j - pyr| dm 2- yf am ne;

~ A" ~ -

y
6-[
6-[ 4-
6-[ 4-
6- (4-
6-[ 4-
6-[ 4-
6-[ 4-
6- (4-
6- (4-
6- (4-
6[4



" 6-(4-(2-Pyrrolidinyl-ethoxy)-6,7,8,9-tetrahydro- 54 benzocycl ohede LB 2802 p
yridin-2 ylamne; 30

. 6-[4-(2- Ami no-cycl ohexyl oxy) 6, 7, 8, 9- tetrahydro SH- benzocyci ohept en-1-yl ] - py

ridin-2 ylame;

6- (4-(2- wmym@phyl ani no- pi peri din-1-yl)-ethoxy))-6, 7,8, 9&631/1133?{9/'&% 5H
benzocycl ohept en- 1-yt J- pyri di n- 2-yl am ne; and

6- (4-(2-(4-Met hyl - pi perazm 1-yl ~et hoxy)) - 6757, 8, 9- t et r ahydr o- SH- benzocycl ohe
pten-135 yl]-pyridin-2-ylamne. The present invention also relates to the
pharmaceutical Iy acceptable acid addition salts of conpounds of #the fornul a
| . The acids which are used toﬁprepare the pharnmaceutical ly acceptable acid

addi ti orP sal ts diH4(idMelvbpesfigintd-darunaphtialee-drfiBuitns2-¥#™Ri s i nvention are
tﬂose wh: ch falr Ire-pqrwemyi ﬁyn@ﬁd|rg3-§1135%l)1hhﬂméfe’:hu-)‘él]rpyhdlﬁ-zyylﬁrﬁﬁd f] | ConéI ai ni ng

phar maco oglca e 40 _ani ons), suc t he rochl ori de,

hydr obr oni de, éc/#g? @HF‘%:‘@Y%”P ?°d?’8?°é‘yf'§%ﬁ}‘?‘a‘ﬁaq'y %’t#'}’%t{’%’“'"e WO 991 10339

PC f/1B98/ 01229 @{4@@@1@ B2jphesyii-agphtieient1pfiogdinat-gizmineet at e, | act ate,
citrate, acid mé_,;;& %'pehenzr gétgoxyph hg,gﬁqﬁp_gzﬁbq,pat ép, ﬁanrral eate, funarate,

gl uconat e, saccha ate anesu esul fonat e,
benzene®ll f onat e<4g2{HfRiwe §ﬂf‘f'§ﬂﬂa¥1@"“a?rﬁd)'ﬁmma@hﬂ’a'é” 1-yl}-pyndin-2-ylamine;

1, 1- et hyl ene- bi 4([2-(-4:1%{&99&%03&@1;%2@1)?&1 QESMWén&) ms,alhm.ylmwerm

"al kyP', as used s. saturated
rmnozal ent hydr Ei%@ﬁ”’ﬁﬁﬁ?"&%‘@'aﬁ'ﬁ\? °’§’f -paph 'F”’%’ﬂ'é’ﬁ'&%gé'yﬁ?’mﬁycl ic
noi eti es or cond-faged{Hrsthyiipeeaain. 1 Wmmmphmmmwl]-pwrdm-zylmmet uents", as

e e ot S LRI RS LSS, b Bfualdnfg om one Lo che
bondi ngt&sites. ThE-R€F *Pr@l”&'ﬁm%“ﬁ éH@Xﬂlﬁémemlﬁﬁsﬁ'ﬂ)s@hpmbﬁa@htha‘emw&ss

ot herw se ifds2tyRehine NCl ude chl oro fluoro, bronmo and iodo. Exanples of
nore specific enbodinents of the present inventign include: (a) conpounds

of the formula I ‘W@P@W?V’H’@thﬂmé‘awmy” RYBYn-édi# P Ends of the formula |
wherein ring A |5[4;1y-n\Aed@l-pwﬁ@)stQ:mama@lpn@hthbbmfympmdnraz-ylaWner ein Xis a
bond; (d) COWO%@- 1-ﬂefr;[ Dﬁpefﬁ Imet"\o %{hgler |1_ng_ ?hdm-z IXH mi do; (e)

e fornmirgn VP

conpounds of th ounds of the
f ormul a20L wher e|ﬁ1[4x2%mlwgmxyle>gf)-nwm@uﬂdé] pyfidin-Belafineirul a 1 wherein R

and RZ are sel ecilpipkAfieRsniankanhisti {fomésbalskide (1) compounds of
the formula | wherein cﬂlhvx,iththe nitrogen to

which they are aﬁE‘é?:‘l‘?@&”ty'ﬁz?“dﬁ'b??ﬂ@%H@hBF'ePﬁeV”fpéﬁ? ¥ Rherein R and R2
form toget her vé-[H1Fhmn2ihimaneazdtioindhax)-idpayiaian-e-ygpyraickeylamiag;pi per azi ne,

0 di . HOXH) . ¢ |
Teherein R e SEICHHy-PE Oy Rl g B o hablule SOTRENALD kil OV @
t et r ahy?fr onapht HalédAzetidnd-vaxanaphthalamityi-Ryridtodyeoines of the fornul a |
wherein ring A i§{4t(huw@ﬂg| SYrrolidi ﬁ-&He@.oxy'mﬁprﬁﬁa@é\eﬂy|]-¢yamg.|2twaqm~.eaI so relates to

a pharmaceuti cal 0 n for eatin reventjng a condition
sel ected from t H&M? dg\gﬁ'ﬂ'“@@ﬁe‘?%wh@apaﬁha'ﬁ?- V&P Wg’"] 31 PRt ory diseases ( e.~c
., 35 asthnmm), -ﬁqk@mamﬁrﬁnmdowhrnadu-cylpwnﬂm-zlcmmmI em ¢ shock, traumatic

shock, reperfu5|é)_ H&Min-ﬁl @g)é@_m%l ?gﬁwaﬁ%a%ve colitis, septi C

shock) mul tiple s SOCi a neurodegeneratlve
di seased? neur on5'f7d21(%¢ftzy"m€@ybﬁf§!§QHWX(]endanﬁcY'}-PY“W&Fryfa"H@pr essi ve disorder

and dysthym a, Qmmﬁen%t LphAsh-1-N-ghely R4l IS RAaR-2-yidHane; Cal

dependenci es an ds-% g (E- sobuty tpera21(r:1- 1-yl)-ethoxyl-indan-4-yl}-pyridin-2-ylamine;
6-[7-(2-Morpholin-4-yl-ethoxy)-indan-4-yij-pyridin-2-ylamine;
6-[7-(2-Diisopropylamino-ethoxy)-indan-4-yi}-pyridin-2-ylamine;

35 6-{7-[2-(7,8-Dihydro-5H-{1,3]dtoxolto[4,5-g]isoquinolin-6-yl)-ethoxy}-indan-4-y!}-pyridin-
2-ylamine;

6~{7-[2-(4-Methyl-piperazin-1-yl)-ethoxyl-indan-4-yl}-pyndin-2-ylamine;
6-{7-[2-(tert-Butyl-methyl-amino)-ethoxyl-indan-4-yl}-pyridin-2-ylamine;
6-{7-[2-(4-Dimethylamino-piperidin-1-yl}-ethoxy]-indan-4-yl}-pyridin-2-ylamine;



" WD 99/10339 PC T/1B98/011.29 5 dependenci es on drugs, al cohol and
ni cotine)) enesis, epilepsy, anxiety, psychosis, head trauma, adult
. respiratory distress syndrone CARDS), norphine induced tol erance and

wi t hdrawal synptons, inflammatory bowel disease, osteoarthritis) rheumatoid
arthritiwpoouuodsati on, dilated cardi onyopat hy, acute spi nalPQ@GBaSARRRUr Yy,
Huntington's di sease, glaucoma, macul ar degeneration, diabetic neurepathy,
di abeti c nephropathy and cancer in a manmat#; including a 7 0 hung
conprising an anmount of a conpound of the fornmula I, or a phar naceufrlfégagﬂ
acceptable salt thereof that is effective in treating or preventing such
condition, and a pharmaceutically acceptable taner. The present invention
al so rel@ates to %Iaﬁ%ﬁmhxﬁm'ﬂ%mﬂhbz@ﬂ*ﬁ?@v@ﬁﬂ i“rpethznegiraitialems-skl ect ed
fromthe gryp HcanQ Rt | ng of mgral ne inflamuatory di seases (e.g:, asthma),

stroke, acute ovol em ¢ sh uma shock
reper f usi on i nj Lﬁ' i e %V'd‘lq’ﬂ'm 8’&'%& Zh%‘?@g?'gﬁm 418 F?‘?‘%ph@élﬁ?'l%é’ﬁé’ﬁ?ﬂi’k
mul tipl e scpgaraise;s, Al DS assom ated denenti a, neurodegeneratl ve di seases,

neuron toxicity,g (Q?Pbﬁ?ﬁe?ﬁ et(c?eth&m-s ﬁ"f%@tf-qhg& Sotaren- +j¥1}sp%8ir??-y

dysthym a), Parkinson's dis I sease, pendenC| es

and addiCti ons (6-14- (Z-EYWO"dt&ép\éﬁ@éWéﬁ@ﬁ %ﬁ"émd@s'\apféih@%fhb-b’ll-a!ﬁ'@nrﬁ')d%ﬂ"hﬁe)

emesi s, epil epsys4a5kbrbiiy-RstiAfTofethb§Rsle 7 Badtrahydré Aagitidn- 1 BiRi20T Y

di stress syndr o)r‘rsé{ ?‘%EDS) ,Wrmr p)?n neofﬁd%@g d toler ancre gnd Wt h ’3’?@’\?@

synpt ons, VRS mat ory bowel disease, osteoarthritis, rheumatoid arthritis,

ovul ation, il ate%[d-(W:ﬁpWGmabhmDWL&E&&ﬂhﬁy&io-rﬁ@ﬁtdalémh-lyn-yyndh'llamj’ll&lﬁﬁé on's

di sease, gl auconm, C r degen betl |abet|c
nephr opat hy andr%é'ﬁﬁ%eld}yﬁa’“é“‘?%rﬁ% &% l’ﬁrca?tﬁgY ﬁ‘”‘%{’“ﬁﬁ 'Y(ﬂfc)"é?%‘y? ¥g

admi ni stéeri ng t G-{4d2-B. @MMHnscamodmt2~3d)f-eﬂaom}tﬁﬁob&mrabvdrQ-h@hﬂ‘elemI-)d}-I , or a
25 phar maceytdcallanccept abl e saI t thereof, that is effective in treating
or preventing such condition, é)resent i nvention also relates to a

phar naceut i cal @dﬁﬁ%&iper'%*f/b%thqxnh B Ertetphrire-parRotBlendey Py riaYEMINGOS) in a
mammal , i ncludi rsmaz-lmmaun-ﬁmpfokﬁtm mt%mramhmhlbmg—yﬁﬁmti-wanaaount of

a corrpound of t utic t thereof
and a phar naceu[b“éaﬁ{wbg'&rgtsgﬂ gldc?a??[gg'rg?sc‘gbmc?nﬂgya{g é‘ﬁtsal%)hgé%?h()dn *al so
rel at es20t o naphteiératlyppyridimi-yarnineig NOS in a manmal, including a human,

conpri sing adm m‘m{ feqt nount

of a conpound o;g ﬂw Mgn%\,{cb p%%ﬂ 1n§q Xéﬁsa%ﬁﬁ"?a %B%ﬂggigﬁ agﬁ-epws‘cgn?

t hereof . TH@"Eesent inventi on aI so reI ates to a pharnaceutical conposition
for treating or ao{mqymbimwyamﬁrmﬁehhm-y%hﬁmsd 7 s-rtaiyaR-hRh@et- 0 sting
of m graine i é anmmat ory di seases 35 (e.~c ., asthmm), stroke, acute and
chroni c pai H” "H 'ESSU‘bWeem c shock) traumatic shock, reperfusion injury,

Cr ohn' s2&di sease,6-dHe-€h&DinyeéroSoH ﬁ]dpxoi@[ép’fg]Iquglhdoﬁ-yi)mﬂﬂim]rﬂ.@.é-(ﬁh@hmﬂb-s, Al DS

associ ated ?Bﬁm&.{ ay,}_gwrn@ﬁg,ﬁm@r ative di seases, neuron toxicity,
depression epressi ve di sorder and dyst hym a), Parkinson's

di Sease. A zhe rﬁem»@aeiog«@mnmaﬁme@mm%mad&naqwa'aaawawmz {oomc .,

dependenci gfanfie; dr ugs, al cohol and n| cotine)) enesis, epilepsy, anxiety, 40

ot phi me. | nouced-at SpiBabey i BundyR5E R IR SR R o cue

synpt on¥, iytenigenTat ory bowel d| sease osteoarthritis, rheumatoid arthritis,
ovul ation, di | ated. 6.5 HleMmgMaRBleMibny ) Rsk-55, AlratFchapRhbEX -y ISt O’ S
di sease, glaucona nacular degeneration, diabetic neur opat hy, " di abetic
nephr opat hy!@®@e: cancer in a mammal, including a human, conprising a NOS
inhibiting eff eoa.we.panmumﬂn@fho@)mmw&dhyafo-ﬁabmhélaf-nrw]-ayrfdm-zo,narane

pharmaceuti cal | Ve t pt abl e
Carrior 10 The reagATIRy SR8 Per A e e BNABE Yt AT 0
prevent¥hg a corﬁ:li4t(PmPlld1812aﬁft\@hPxi/)*%ﬁ17 BttetrajydserparhithaienSe\illrpyridif-2-peming 2ns,
inflammtory di SeRS8Dihethyiarfino-eth&d-B7Blo-tefdrly S BH-tRAIEFIHRPteh- Al DY AdiRAI N)
hypovol emi ¢ shock, traumatic shock, reperfusion i njury, Crohn"s disease,
ul cerative ¥®M%is, septic shock, mul t i ple sclerosis, AlDS associated

denentia, neur odagemewmhhaeutﬁammabm ciithe forepand gqmpdemisessi on (e.~c .,
maj or depreSS| v I s @5!1% ) | sease,
Al zhei ner' s di s:.g%ea%wﬁ'garca mge{a?g%@n%oé% @W%ﬁ@%ﬁrﬂgﬁ%q( e.~Cc .,

dependenci es on drugs, alcohol or nicotine), enesis, epilepsy, anxiety,
psychosis, head trauma, adult respiratory distress syndrone CARDS) ,

nor phi ne i nduced tol erance and wi t hdrawal synptons, inflanmatory bowel

di sease, osteoarthritis, rheumatoid arthritis, ovulation, dilated

cardi onyopat hy, acute spinal cord injury, Huntington's di sease, gl aucons,
nacular 20 degeneratlon diabetic neuropathy, d|abet|c nephropathy and

o N L o o o -, v o
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5 6-[4-(2-Amino-cyclopentyloxy)-5,6,7,8-tetrahydro-naphthalen-1-ylj-pyridin-2-ylamine,
6-{4-(2-Amino-cyclobutyloxy)-5,6,7, 8-tetrahydro-naphthaten-1-yl}-pyndin-2-ylamine;
6-[4-(2-Amino-cyclopropyloxy)-5,6,7,8-tetrahydro-naphthalen-1-yl}-pyridin-2-ylamine;
B-]4-(3-Amino-cyclohexyloxy)-5,6,7,8-tetrahydro-naphthalen-1-yl}-pyridin-2-yiamine;
6-[4-(3-Amino-cyclopentyloxy)-5,6,7,8-tetrahydro-naphthalen-1-ylj-pyridin-2-ylamine;

10 6-[4-(3-Amino-cyclobutyloxy)-5,6,7,8-tetrahydro-naphthalen-1-yl})-pyridin-2-ylamine;
6-[4-(4-Amino-cyclohexyloxy)-5,6,7,8-tetrahydro-naphthalen-1-yl]-pyridin-2-ylamine:
6-]4-(2-Amino-cyclopentyloxy)-naphthalen-1-yl}-pyridin-2-ylamine;

) 6-{4-(2-Amino-cyclobutyloxy)-naphthaten-1-yl}-pyridin-2-ylamine,
6-[4-(2-Amino-cyclopropyloxy)-naphthalen-1-yl}-pyridin-2-ylamine;

15 B-{4-(3-Amino-cyclohexyloxy-naphthalen-1-yl}-pyndin-2-ylamine;
6-{4-(3-Amino-cyciopentyloxy)-naphthalen-1-yl}-pyridin-2-ytamine;
6-[4-(3-Amino-cyclobutyioxy)-naphthalen-1-yl}-pyridin-2-ylamine;
6-[4-{4-Amino-cyclohexyloxy)-naphthalen-1-yl}-pyridin-2-ylamine;
6-]4-(2-Amino-cyclopentyloxy)-indan-4-yl]-pyridin-2-ylamine;

20 6-[4-(2-Amino-cyclobutyloxy }-indan-4-yl}-pyridin-2-ylamine;
6-14-(2-Amino-cyclopropyloxy)-indan-4-yl}-pyridin-2-ylamine;
B-[4-(3-Amino-cyclohexyioxy)-indan-4-yi}-pyridin-2-ylamine;
6-[4-(3-Amino-cyclopentyloxy}-indan-4-yl}-pyridin-2-ylamine;
6-[4-{3-Amino-cyclobutyloxy)-indan-4-yi}-pyridin-2-ylamine;

25 6-[4-(4-Amino-cyclohexyloxy)-indan-4-yl}-pyridin-2-ylamine;
6-[4-Piperidin-3-yimethoxy)-6,7,8,8-tetrahydro-5SH-benzocyciohepten-1-ylj-pyridin-2-
ylamine;
. 6-{4-(2-Pyrrolidinyl-ethoxy)-6,7,8,8-tetrahydro-5H-benzocyclohepten-1-yl}-pyridin-2-
ylamine;
30 8-{4-(2-Amino-cyclohexyloxy)-6,7,8,9-tetrahydro-5H-benzocyciohepten-1-yl]-pyridin-2-
ylamine;

6-[4-(2-(4-Dimethylamino-piperidin-1-yl)}-ethoxy)}-6,7,8,9-tetrahydro-5H-
benzocyciohepten-1-yl}-pyridin-2-ylamine; and

6-{4-(2~(4-Methyl-piperazin-1-yl)-ethoxy))-6,7,8,8-tetrahydro-5H-benzocyclohepten-1-

35  yl}l-pyridin-2-ylamine.

The present invention aiso relates to the pharmaceutically acceptabie acid addition salts
of compounds of the formula I. The acids which are used to prepare the pharmaceuticaily
acceptable acid addition salts of the aforementioned base compounds of this invention are those
which form non-toxic acid addition salts, ie., salts containing pharmacologically acceptable

40 anions, such as the hydrochloride, hydrobromide, hydroiodide, nitrate, sulfate, bisulfate,
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5 phosphate, acid phosphate, acetate, lactate, citrate, acid citrate, tartrate, bitartrate, succinate,
maleate, fumarate, gluconate, saccharate, benzoate, methanesulfonate, ethanesulfonate,
benzenesulfonate, p-toluenesulfonate and parmoate [ie., 1,1-methylene-bis<{2-hydroxy-3-
naphthoate)] salts.

The termm "alkyl", as used herein, unless otherwise indicated, includes saturated

10 menovalent hydrocarbon radicals having straight, branched or cyclic moieties or combinations
thereof.

The term "one or more substituents”, as used herein, refers to a number of substituents
that equals from one to the maximum number of substituents possible based on the number of
available bonding sites.

15 The terms "halo" and "halogen”, as used herein, unless otherwise indicated, include
chioro, fluoro, bromo and iodo.

Examples of more specific embodiments of the present invention inciude:

(@) compounds of the formula | wherein ring A is pyrroio;
(b) compounds of the formula | wherein ring A is pyrido;
20 (c) compounds of the formula | wherein X is a bond;

(d) compounds of the formula | wherein ring A is pyrimido;

(e) compounds of the formula | wherein nis 2 or 3;

) compounds of the formula 1 wherein X is oxygen;

(9) compounds of the formuia | wherein R' and R? are selected, independently, from
25  (Cy-Cplalkyt,

(h) compounds of the formula | wherein R' and R? do not form a ring with the

nitrogen to which they are attached;

(i) compounds of the formula | wherein R' and R? form, together with the nitrogen
to which they are attached, a piperazine, azetidine, piperidine or pyrrolidine ring;

30 (i compounds of the formula | wherein R' is selected from (C4-Ce)alky! and R?is
selected from aryl, tetrahydronaphthalene and aralkyl; and

(k) compounds of the formula | wherein ring A is thieno or thiazolo.

The present invention aiso relates to a pharmaceutical composition for treating or

preventing a condition selected from the group consisting of migraine inflammatory diseases (e.g.,

35 asthma), stroke, acute and chronic pain, hypovolemic shock, traumatic shock, reperfusion injury,
Crohn's disease, ulcerative colitis, septic shock, multiple sclerosis, AIDS associated dementia,
neurodegenerative diseases, neuron toxicity, depression (e.g., major depressive disorder and
dysthymia, Parkinson's disease, Alzheimer's disease, chemical dependencies and addiction (e.g.,



-14 5 Fi i i xiv 1l Br2, HOAc 2. Bul i) B(CEt)3 xvi SCHEME 3 F Na2C03, Pd~
i i /~~ CH3 B(OH 2 Br NN HC CH3 HQ(CHZ) ~NR R2 NaH, DWVMF NH2 NHz OH~HCl
.EBOH HO0 Oi (C .Z,~RR-N ~-NO2 1 /(CHZ)n ~ ~ H3C RRN xvri IB (ring A
= benzo, X=0 ,~ 6 FEB ZzQOz WD 99/ 10339 -15 PCTI | B98I0 herme 1
i 11 ustral@9%1083% hod of preparing conpounds of the fornul ag%?/?ﬁ?g’lpggﬂ Xis a
bond and nng A is benzo. Schenes 2 and 3 il]ustrate nethods of preparing
conpounds of the formula | wherein X is oxygen and ring Ais ber‘gca. !:Elﬁewuz
starting materials used in the procedures of Schenes 1 and 2 are either
commercially available, known in the art or readily obtainable from known

conmpounds by nethods that wll be apparent to those skilled rn the art 10
Rerbrring ¢ SRS 31 Ok SRR AEONE FFRG SRR, POISh PRI MEEENe 70
rn dry tetr abyidresbiatan (skiebs) syrarothet (ERDS), s@imrineoimdaded ntolerengd  dnd t Withdrawkls
added to it S | [ |.S e 4 borate and
1 owed to GliS HelkBiter Boith lBade? okigSifis, Meshable Bk, plten Siafe”
The conpoungargbmyensatiyil cackte| spigalr serdt dtuni tHiuntingiontongierasel @lauremauimaclar t o

formthe 15 eqnpRuoH dtbetlc HelldbatnyV diaddtic hepi@asetiyCdhdi An&? 5 Maminat afdiddRg 20Ut
in an aqueous et hanol solvent, in the presence of sodi um carbonate and

t et raki sifr i PHEHY PHRTSHP AR 3Fant Ak GARPOYd AMsP™M4R! Pt Phrmaceutically acceptable

salt thereof that is effective in treating or preventing such condition, and a pharmaceutically
acceptable camer.

The present invenbon also relates to a method of treating or preventing 2 condition
selected from the group consisting of migraine inflammatory diseases (e.g., asthma), stroke, acute

15 and chronic pain, hypovoiemic shock, traumatic shock, reperfusion injury, Crohn's disease,
ulcerative colitis, septic shock, muttiple sclerosis, AIDS associated dementia, neurodegenerative
diseases, neuron toxicity, depression (e.g., major depressive disorder and dysthymia),
Parkinson's disease, Alzheimers disease, chemical dependencies and addictions (e.g.,
dependencies on drugs, aicohol and nicotine), emesis, epilepsy, anxiety, psychosis, head trauma,

20 adult respiratory distress syndrome (ARDS), morphine induced tolerance and withdrawal
symptoms, inflammatory bowe! disease, ostecarthritis, rheumatoid arthritis, ovulation, dilated
cardiomyopathy, acute spinal cord injury, Huntington's disease, glaucoma, macular
degeneration, diabetic neuropathy, diabetic nephropathy and cancer in a2 mammal, including a
human, comprising administering to said mammal an amount of a compound of the formula |, or a

25 phamaceutically acceptabie sait thereof, that is effective in treating or preventing such condition.

The present invention also relates to a pharmaceutical compesition for inhibiting nitric
oxide synthase (NOS) in a mammal, including 2 human, comprising an NOS inhibiting effective
amount of a compound of the formula |, or a pharmaceutically acceptable salt thereof and a
phammaceutically acceptable carrier.

30 The present invention also relates to a method of inhibiting NOS in a mammal, inciuding a
human, comprising administering to said mammal a NOS inhibiting effective amount of a
compound of the formula |, or a pharmmaceutically acceptabie salt thereof.

The present invention also relates to a phammaceutical composition for treating or
preventing a condition selected from the group consisting of migraine, inflammatory diseases

35 (e.g., asthma), stroke, acute and chronic pain, hypovolemic shock, traumatic shock, reperfusion
injury, Crohn's disease, ulcerative colitts, septic shock, multiple sclerosis, AIDS associated
dementia, neurodegenerative diseases, neuron toxicity, depression (e.g., major depressive
disorder and dysthymia), Parkinson’s disease, Alzheimer's disease, chemical dependencies and
addictions (e.g., dependencies on drugs, alcohol and nicotine), emesis, epilepsy, anxiety,

40  psychosis, head trauma, adult respiratory distress syndrome (ARDS), morphine induced tolerance



tenperature. The conpound of the fornula VI can be fornmed in the follow pg
manner. First, the conpound of formula Vis reacted with N bronosucci nimde
(NBS) and bi s-(1-cyano-1-azar 20 cycl ohexane in carbon tetrachloride and
refluxed for about 8 hours, with additional portions of the inrtrator being
added at ved®10339 2 and 4 hours. After evaporation of the B6F{R%$(012%he -
product of this reaction is reacted with tnethylamoni um cyanide in—

met hyi ene chl oride at about room tenperaturé® o formthe conmpound '2f6 FEB 252
formula VI. Saturation of a solution of the compound of fornula VI®i

et hanol with hydrogen chloride, 25 followed by refluxing the m xture and
then heating in aqueous hydrochloric acid, yields the conpound of fornula

VI . The TLonPsuwthdawal ssmptemen infarymatony heawe| iseasan esteoarthetise rhpuegtsidi ATt ep

can be conv fori fided amnd £ ordlbd ihdwi R ﬁdh EQH&% °f
First, the g%mﬁ%nd of ﬁcr“&g{@ \/? acdte Ll 'Jﬁv u 8toh'®| disewbd) GidBRE

S reacted with a rjate conmpound
of the for mﬁ‘% REREPERIAN- RE@WS’/I"ENC’%W% fﬁgftﬁ)ﬂ QWP Sﬁ%ﬁrﬁoﬂl'ﬁ’ﬁ .
(EDAC) in t haclzmr@saeﬁmm&onmnhragseNosxmmlngsﬁanﬁvesamobatdfe chrasesd af e tdhrode!,
sel ected frogpth e earth
metal car bon(gpt S. %IFEX&' g%?%%ﬁé F%’Idt’?%?tgﬁt}?@congﬁﬁgé%gmgaes%{"%nt such as
acetonittdl e, metHgl @rﬁ%enb mventpel @ise rrelaenitel arfpethpdl of drasing efePreYBNINg, a spndition
tenperat ure JeiRiEk 3aRAMIhe rgea?] éoﬁémﬁ‘uﬁf&r% h® .@bﬁuﬁmﬁo @as&r&f rasla{nva) adtroRbout

u

room t enperat ure. Prefer 5‘% he reaction is conducted |n he 35 presence
of a catal yt3eAHPYE PRy P%'%W&%W%? MRS RRETERON injury, Crohn's disease,

hydr oxybenz aii¢eraize baitis, Sbtic pﬁmlumnmmé sdidresis, mmmtédewﬂmm nemaégemerineauced
usi ng met hods_wel | 0Se of s exa t he

I t rt npl e
reducti on canseS%esCanrléuwgdmm'fy uStng Pt ¢n~9cl maa’F { J;' %"ﬁ 3 @%r joRd " dysthyrnia),
t et r ahydtof Uragirinsoms t tisease.wiAizheimer'sa | diredseu mheunmir detsndampleﬂ sandg atydictiamse (et hy|
sul fide in td’etpéﬂébfé?ésocfnlﬁr@él alé&hoﬁr dﬁéﬁﬂﬁe?aén%ﬁ DliepSP Ukiety, 7;%97:!17on %QélﬁT@r%

preferably at about -70 'he desired conmpound for

WO 991 10339 398t FArEOR/ e'itzezé SYEGmS‘GR@’fPQSh mgPhiae dedye t%fafi"ﬁeaf&’oﬂﬁbﬂm' of

formula VI Isyh@torreamm&dmw:rt/ hodwe! Giekasey baearattis| Ninburhdisio rarthiftis| Bvulation, dilated

1, 2- dlchloroetcgoane%gyb 2 roomte erat ur this reaétlon
e

L5 Then t r edBEIPY d IR 0o R o BunRRs DARRIEL  Shvcia B
such as %ﬂ:etdagemaraten digbetid orrtropathy, dislfdticinegheappiby atdicancesf in tehreammalcinclading a

T L0 ST ey 5 ) el TR clgvla

t hen convert Into ene-boroni ¢ 10

procedur e de"@&PP‘HE’(?f@B&?@“‘? BrOVErPB?j'HﬁF@‘“ﬁ%a%%"H@F@ derivative of

fornula il rn SC(b&ﬁﬁbuﬂds dﬂmmwmma@fooatada%nﬁyeéfﬁwammJefafeanQOéﬁuerdMnd
wi th the conpound o resenc l?f

o um cas DAt Emey p e Rerane ot © TR P RanEhroaes ka3l PR A 2
t enper at 2fr e stdredispprerseefctomppunds of meefomyulaal asl nirtgres dngreninahddb el phamiageulital 15
The corrpoundcoq.f odih W PmethodS dPrdEndrR BMREd Sidve tﬂét%oﬁé]ﬁov‘%?ﬁm?% s el I a

Xl usmgthefollowln two step process. ound fornula X

reacted with anofATHR{ @H?Y&t'@‘“ﬁﬁﬂ%"%ﬁ?“%r‘?f@?ﬂa' ‘B&PF%EE%"(H‘F feathe st th"l’h°a?1
et hanol sol vé&iiore 1fidrodb) dhrbdr @ othef &toits hreMgpRiced bylisotdpbs thBRofl SaEH dofpoliridy inay €,

benzylony. orBUoH S BRI R apsRe PR nsregiob AP Rnsy b e g

conpound3®f dssaysula XlI| is 20 then formed by reac~trng the above hydr oxy
derivative with 2-bronoethyl acet a Btaftld Fononk RRédien at e rn acetonitrile
at about the reflex tenperature asi ¢ hydrol yS| S
of the conpound of "ESPREAUdstthe f?m#ad\m b prepasertasidsseried in “'N—f%l g

dr met hyl am nogehenas ahaﬂisadslbrm htest bBAR)iseamiitate @ingpX, OpR 1, &F ez"‘d!fmp’baﬁihdhdw ng

the formul a RN %l t I
base hydrol ysis s typi RE) f'€S‘gggar%{aéeas%aﬁ%%?yﬁgﬁu%;'onatnnaqﬁ"% dgﬁriéh%abov
al kaline earth netal hydroxide in a mxture of THF, nethanol and water at

about roomtenperature. The neacfion with R RZNH and EDAC is generally
carried out using the procedure described above for the preparation of

conpounds of the formula IA fromthose of fornula VII in Scheme 1. The
compound of fornmula Xl Il can be converted into the desired conpound of
formula IB 30 as follows. The conpound of fornmula XIll is reduced to form

t he cornespondi ng conpound wherein the carbonyl group is replaced by a

met hyl ene group, after which the 2,5~i nethyl pyrrofyl protecting group is
removed. The reduction can be tanmed out using nmethods well known to those
of skill in the art, for exanple, using lithium alum num hydride in
tetrahydrofuran, with or w thout alum num chloride, or using borane nethyl
sulfide in tetrahydrofuran, at a tenperature of about 35 -78C to about 0C
preferably at about -70C



Renoval of the 2,5-dinmethylpyrroiyl protecting group can be acconplished by
reaction with hydroxyl am ne hydrochloride. This reaction is generally

. carried out in an al coholic or aqueous al coholic solvent, at a tenperature

from about roomtenperature to about the reflex tenperatur eaction
m xture, W ¥18338bly at about the reflex tenperature, for aﬁ%ﬁ{myaf%54&'
about 72 hours. WO 99/ 10339 PCT/lB98/Cl%%9 -17 5 Conpounds of the
formula | that are identical to those of forrmula 1B but for the QagtFé-élaé
ring Ais other than benzo can be prepared in an anal ogous fashi on; 002
starting with the appropriate conmpound that is anal ogous to that§of formula

VIIl, wherein the unsubstituted benzo n rmula VII1 rs replaced by a
ring othér than benzo that is within thggaﬁéﬂ%ftion of nng A. Referring to

Scheme 3, the knox XI'V) is brom na Wity 10 brom ne
room t enper at retoxﬁmutWhe
orp@eput  gr E %guhours,

in acetic acid §
refl ux tenperat

‘and the brom de cq t o about—=70C i n tetrahydrofuran (§HF), and then
a sol ution of H A 1ithi8@Fs addecto#t. The resulting solution is
then treated with thethyl borate and allowed to wam- to MNagD,irdtperature to
formthe conpound ¥ formula XV. The conpound of formula XV is reacted with
t he conpound of 15 Tomula IV to formthe dbnpound of forrmula XVI. This
reaction is generally carried out in an aqueous ethanol solvent, in the
presence of. sodi um carbonate and tetrakistriphenyl phoshi ne pal | adi um at
about the reflux tenperat Thee conpound of fornula XVI is then treated
with an al kali netal al kaxi d& priepared froma conpound of the formula

HO( CH-"NR R~ and sog hydri d%” in.sa pol ar sbINESnECguch as

di et hyl f or mam de, a tenmperture fromro e to 20 140C for
about 1 to abof#C 3. This reaction protiE&NENHd:Ebr r espondi ng
conmpound of formula Xy which is then debl ocked to renove the

2, 5-di net hyl pyrrolyl protecting group by reaction w th hydroxyl an ne
hydrochl ori de. This reactiwvon is generally taned out in an al coholic or
aqueous al coholic solvent, at a tenperature from about roomtenperature to
about the reflux tenperature of the reaction m xture, preferably a! about
the reflux tenperature, /g akput 8 to 25 about 72 hours. Conpounds of the
formula | that are idefitical tlp those of formula IA and IB but for the fact
that ring Ais ot /Bamggm an be prepared in an anal ogous fashi on,
starting with th i atie starting material s!-H¥At@rd%8nal ogous to

t hose of foqaybés Y i and X'V, on Schenmes 1, 22a&ti t80respectively,
wherein the ugsubst Jed benzo ring of such starting materials is replaced

1-fl uor onapht hal en
tenperature from

Be rgagtion m

30 by a ringy@ther than benzo that is within the definition of nng A The
preparation of other confbunds of the formula | not specifically described
in the foregoing experinental section can be acconplished using

conbi nati ons of the reactions described above that will be apparent to
those skilled in the art n each of the reactions discussed>y illustrated
above, pressure is not ﬂli; cal unless 35 otherw se indicaﬂeq, Pressures
from about 0.5 at neSpbergFtqgpbout 5 at nospheres ar g gewer alNT y'naccept abl e,
and anbi ent press i.e., abdut 1 atnosphere) is p lred as a’mtter of
conveni ence. T@gs d_s of fof EMAR gpdc t he agthge unds of this

i nvention") whi ¢h psic in nature are capable ¢f fosgihng a wide variety
of different gacts w various 2.mfgaNCe and orgaRi ¢ 40 aci ds. Al though
such salts nust be pharnaceutically acceptable for admnistration to
animals, it rs f WD 99/10339 PC O 29 -1 & 5 often desttable in practice
toinitially isolate a conpound of the fornula ! fromthe fegction mxture
as a pharnmaceutical | wiunaccept abl e salt and then si npl yrifo¥ érko)t he fatter
back to the free base conmpound by treatnent with an al kali ne reagent and
subsequently convert the latter free base to a pharmaceutically acceptable
acid addition salt The acid addition salts of the active base conpounds of
this invention are readily prepared by treating the base conpound with a 10
substantially equival ent anount of the chosen mneral or organic acid in an
aqueous solvent nediumor in a suitable organic solvent, such as nethanol

or ethanol. Upon careful evaporation of the solvent, the desired solid salt
is readily obtained. The active conpounds of this invention and their
pharmaceutically acceptable salts are useful as NOS inhibitors i.e., they
possess the ability to inhibit the NOS enzyne in mammal s, and 15 therefore
they are able to function as therapeutic agents in the treatnment of the

af orenenti oned di sorders and diseases in an afflicted mammal . The active
conmpounds of this invention and their pharmaceutically acceptable salts can

' I L Y 1 L M . . N 1 o,




nost desirably adm nistered in dosages ranging fromabout 0.01 to about ;250
ng per day, in 20 single or divided doses (i.e., from1l to 4 dgses per
. day), although variations will necessarily occur dependi ng up 5tﬁ£% Zmu
speci es, weight and condition of the subject being treat edP@FfFBJSIQFZE
parti cul Y0 PBIME of administration chosen. However, a dosage [evel thaf is
in the range of about 0.07 ng to about 21 nﬁ per kg of body wei ght per day
is nost desirably enployed. Variations may &vert hel ess occur dependi ng
upon the species of animal being treated and its individual 25 response to
said nedi canent, as well as on the type of phamaceutical fornulation chosen
and the tinme period and interval at which sggh admnistration is carried
out In sdnme instances, dosage levels b e lower limt of the aforesaid .
range may be nore than adequate, while in other cases still |arger doses
may be enployed wi thout causing any hargful side effect, provided that such
| arger doses are fjyrst divided into ser%aI smal | doses for adm nistration
t hr oughout the Sq/day. The active conpounds of the investii@oaygy be
adm ni stered al gifé™ef Thn conip-supN w t hiphagqaceuti c t abl e
carriers or dil ug i h tes pr éviOus#HC ndi cat ed,
and such admi ni sttation nmay2 Betrdaé®i ed ou g_single or nultiple doses.
More particularly, the novel therapeutic agents of this inyention can be
admini stered in a‘Wi de vari ety of di ff er efit dosage 35 Lﬁfﬁéﬁ iF%%, t hey may
ﬂgé}

be conbi ned with various pharnaceuticall? accept abl e grrferN® ers in the
formof tablets) capsules, |ozenges, troches, hard candi es, ers,
sprays, creamnms, salves, suppositories, jellies, gels, pastgs) lotions,

oi ntments, aqueous suspensions, injectable solutions, elixirs, syrups, and
the like. Such carriers includeSokyd di bHents or fillers, sterile aqueous
nmedi a and various non-toxic orggnic|solv nts, etc. Moreover, oral

phar maceuti cal conpositi gasSga eg/ﬁs tably sweet ened and/or fl avored.

In general, the therapeut Iy-effecthg conpounds of this WO

99/ 10339 PC T/ | B4g/AOTRZ9 54 nvent.i are present 1i.RHsWgdH- agage forns

at concentration levels ra fr &6 about 5.0%to a EOYc i ght For
3

oral adm nistration, tablet tai ni ng venous excipiéntgzsdch as

m crocrystalline cellulose, sodiumcitrate, calcium carbonate, dicalcium
phosphate and gl yci ne may bé&! enpl oyed al ong with venous disintegrants such
as starch (and preferably coin, potato or tapioca starch), 10 alginic acid
and certain conplex silicates, together with granul ation binders |ike

pol yvnyl pyrrol i done, sucrose) gelatin and acacia. Additionally, lubricating
agents such as magnesi um st ear at e, dium | auryl sulfate and talc are often
very useful for tabletting purposefﬁ ig tonpositions of a simtar type
may al so be enployed as fill epsxpgs|AnN pcapsulios hprefmeoed,omterials in
this connection al so jun¢| ude ose or k sogar: wetrt—as—hi gh

nmol ecul ar wei ght /ﬁtﬁﬁﬁﬁh S ycol 8- enzgaﬁ%gﬁgNguspensions and/ or
elixirs are desi¥ for oral ad st™&tion, the active ingredient may be
conbi ned with vari ous sweet eni flavoring agents, colonng matter or
dyes, and, if so desired, enulsifying and/or suspending agents as well,
together with such diluents as waker, ethanol, propylene glycol, glycerin
and venous |i ke conbinations thereof. 20 For parenteral adm nistration,
solutions of an active conpound of the present invention in either sesane
or peanut oil or in aqueous propylene glycol nmay be enpl oyed. The aqueous
solutions should be suitably buffered (preferably pH greater than 8) if
necessary and the Liquid diluent first rendered isotonic. These agueous
solutions are suitable for intravenous injection purposes. The oily
solutions are suitable for intraarticular, intranuscular and subcut aneous
25 injection purposes. The preparation of all these solutions under sterile
conditions is readily acconplished by standard pharmaceutical techni ques
wel | known to those skilled in the art Additionally, it is also possible to
adm ni ster the active conpounds of the present invention topically when
treating inflamuatory conditions of the skin and this may be done by way of
creans, jellies, gels, pastes, patches, ointnents and the tike, in
accordance with standard 30 pharnmaceutical practice. The ability of
conmpounds of the fornulae | to inhibit NOS may be determ ned using
procedures described in the literature. The ability of conpounds of the
formulae 1 to inhibit endothelial NOS nay be determ ned by using the
procedures described by Schmdt et ai. in Proc. Natl. Aced Sci. U S A ,

88, pp. 3fi5-369 {1991 ) and by Pollock et al., in Proc. Natl. Aced. Sci.
35 U. S A, 88, pp. 10480-10484 (1991 ). The ability of conmpounds of the
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6-{4-[ 2- (4- Phenet hyl - pi perazi n-1-yl)-et hyl]-napht hal en-1-yl ~-pyri di n-2-yl am
. ine A N-t-Butvlcarbonvl-6-brono-ovridvl-2-amne To a 125 nL round- bott oned

flask equi pped with N~ inlet were added 0.865 g (5 mmol)
6- br ono-RORRiEFPyri di ne, 0.677 niL (5 5 mmol) finethyfacet yﬁéﬁ?@@%ﬁgsﬁﬂh
dry acetonitriie, and 1.045 nL (7.5 muol) trlethylanlne The reacti©n was
stirred at roomtenperature for 14 20 hour&3 poured into water, and stirred
until a solid precipitate had formed. The SO|Id was flltered mashed W th
water, and dried to afford 1.04 g (81 %, np 87-90C. ' H NWR (8, €DCl 3) :

1.28 (s 9H), 7.t7 (d) J=8, 1 H), 7 52 St J 8? 1 H, 800 (bs) 1 H, 8.19
(d, J=8,51 H). '3C-NWR (b, COCl3): 112.2, 123.3, 139.0, 140.5,
151.6, 177.1. 25 B. 4-thhyfnaphtha|ene-l-boronic acid To a 125 niL
round-bottoned flask equi pped with N2 inlet were added 1.78 g (11.4 mmol)
1- br ono- 4- net hyl napht hal ene and 20 nL d t et rahydrof uran. The sol uti on was
cooled to -70C, and 5.49 nL (13.7 nnoﬂ) of a 2. sol ution of n-butyl
lithiumin hexane was added over~{ the reactjo m@ﬁiﬁA@? at
-70C for 10 mnutes. The sol ut as tMen tNealed 30 with 5 “mL %3 7
nmol ) triethyl bora&gﬂ stirred ut =0 then warned to room

tenperature and stibred 40~pour Q ?2%10“ on“was quenchedNiPH Hilieous
anmmoni um chkasipecgo Iutlon pour €

0 0.5 N hydrochloric acid, and
_extracted into ethyl acetate. The~xrganic | ayer was washed with brine,
dried over sodiumsulfate) and evaporated to a white solid after
trituration with hexane, np 224-228C, 1.9 g (90% . 35 "H-NMR (b, CDC,):
2.63 (s, 3H), 7.25 (m 1 H, 7.¥M 5 (m 3H, 7.75 (m 1 H, 7.95 (m 1 H).
"C-NWR (b) CDCls): 19.4, 124.5, 125.5, 125.7, 126.0, 128.5, 128.9, 129.9,
131.6, 134.9, 135.3. C
N-t - But yl car bonyl - 6- (4- et hyl napht hal en- 1-yl ?- p~ddi n- 2-yl am ne WO
99/10339 -21 PCT/1B98/01229 5 To a 100 nlL round-bottomed flask equi pped
wi th condenser and N2 inlet were added 975 ng (3.795 nmmol)
N-t - but yl car bonyl - 6- br ono- pyndyl - 2-am ne, 706 _ry (3.795 mol )
4met hyl napht hal ene- 1-boronic acid, 1.61 g (1p. iB‘nnDI) sodi um car bonate, 50
ng (0.04 mmol) tetraklstrlphenylphosphlne pa | adijum 18 nL ethanol, and 2
nL wat er, and the reaction heated at ' Ko é¥ TLC showed a maj or
spot at R 0 21in 15@6eth | acetate 210 LCVB showed a nayor
peak at P+l = 319. The rea Hoh was .eoql gd~poured into water, and
extracted into ethylﬁ?ﬁh& The ©r gani i
brine, dried over so sul fate at ed. The resi due was
chromat ographed on silica gel u5|ng hexanel et hyl acetate as eluant to
afford 1.25 g (-100% of a foam '"H NWR (b, .CDCI3): 1.32 (s, 9H), 2.73 (s,
3H), 7.25 (n) 1H)) 7.3-7.5 (m 4H), 7.81 (ﬂB 15 J=8, 1 H), 8.00 (d, J=8, 1
H, 8.05 (d, J=8, 1 H), 8.145 (bs, 1 FD, 8.31 (d, J=8, 1 H. '"3C NWR (8,
CDCl 3): 19.7, 27.5, 60.4, 112.1, 121. 124. 4, 125 8, }26.08) 126. 11,
126.16, 126.9, 131.1, 132.9, 135.3, 13@8‘?’ "!Rgli? bengp)g  177. 3. M5 (99 :
319 (parent+1, 100). D.
N-t - 8ut yl car bonyl - 6- (4- cyanonet hyl napht hal en-1-y1) - pyndi n-2-yl am ne 20 To a
100 mL round-bottoned flask equi pped with condenser and NZ inlet were added
1.21 g (3.795 mmol)
N-t - but yl car bonyl - 6- (4- et hyl napht ha(en- 1-yl)-pyri di n-2-yi am ne, 810 ngy
(4.554 mol ) N-bronosuccinimde, 35 nL carbon tetrachloride, and 10 ng
bi s-{1-cyano- 1-azo) cycl ohexane. The reaction was heated at reflux for a
total of 8 hours as additional portions of initiator were added at 1, 2,
and 4 hours. The reaction was cooled, filtered wth carbon 25
tetrachl oride, and evaporated. The red oil, 2.5 g, was used directly.
"H-NMR (b, CDCI3): 1.33 (s, 9H), 5.00 (s, 2H), 7.26 (d, J=7.5, 1 H), 7.49
(m 2H, 7.63 (m 2H), 7.84 (t, J=8, 1 H), 8.02 (d, J=8, 1 H, 8.115 (bs, 1
H, 8.22 (d, J=8) 1 H)) 8.36 (d, J=7.5, 1 H. "CGNW (& CDClI3): 27.6,
31.6, 39.9, 112.6) 721.0) 124.1 ) 126.6, 126.7, 127.3, 131.5, 30 131.7,
134.1, 138.8, 139.5, 151.4, 157.1, 177.35. M5 (% : 3971399 {parent+1, 100).
The above oil was taken up in 35 niL dry nmethylene chloride and treated with
593 nmg (3.795 nmmol) tetraethyl ammoni um cyani de, and reaction stirred at
roomtenperature for 13 hours. LCM5 showed a major peak at P+1 = 344 and
TLC showed a major spot at Rf = 0.6 in 35 10% ethyl acetate in nethyl ene
chl oride. The reaction was evaporated, and the residue chromatographed on
silica gel using ethyl acetate in methylene chloride as eluant to afford
1 00 g (77@6 of a foam H-NNR (b CDCI3) 1 32 (s, 9H), 4.18 (s, 3H), 7.26
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WD 99110339 PCT/1B98/01229 5 '"3C-NMR (b, CDCI3): 22.0, 27.5, 39.9, 112.6,
121.0, 122.75, 126.0, 126.7, 126.9, 127.2, 131.2, 131.4, 138.9, 139.1, °
. 151.4, 156.9, 177.35. M5B (%: 344 (parent+1, 100). E 26 Frp .
6- (4- Car boxynet hyl napht hal en- 1-y(~pyri din-2-ytam ne To a 100 _nL ZME
r ound- bot Wo8d%3®ask equi pped with condenser and Nz inl et &ETEBIRBRA% 10-
1.00 g (2.915 rnnol) -
N—t-butylcarbonyl-6-(4-cyanonethyinaphthaléﬂ41-yl)-pyndn}2-ylanine and 35
nL ethanol. The solution was saturated with HCl and refluxed 14 hours,
addi ng two drops of water once it had reached reflux. The reaction (LCMS

showed P+% = 391 ) was cool ed and evapor%é= d the residue taken up in
et hyl acetate, washed wi th aqueous sodi um onate sol ution, water, and
brine, dried over sodiumsulfate, and evaporated to an oil, 1.09 15 ¢

(96%, which was used directly. "HHNWR (8, CDCl~): 1.21 (t, J=7, 3H, 1.31
(s, 9H), 4.09 (s, 2H), 4.13 (q, J=7, 2H), 7.25 (d, J=7.5, 1 H), 7.4-7.6 (m

4H), 7.82 (t, 9=7.5, 1 H), 7.99 (d, J=8, B H), 8.06 (d, J=8, 1 , 8.13
(bs, 1 H, 8.3 J=84 4 I—p;Q ' 3C-NVR (BL_CDQ 3): 14.2, Ha:@0;34%%5, 60. 4,
61.0, 112.3, 124221268 % . 126. 4, §. 8, 127.5-431.4,_13].7,
132.5, 137.8388&F 15l.3,: 171. 4 8. M (9: 3 par ent +1
100). The above oil maggfgﬁé#aggéhn 25 nLi6 N hydrochlori§la9qd, heat ed
at 95-100C for 12 hours. LOMS showed P+1 B(QHh "The re | ON ol ed,
washed with ethgy, and evaporated, finally dried under vacuum 1Q A white

solid) 0.85 g (93% overall) of the product as 25 the hydrochﬂgﬂide salt. M5
(9%: 279 (parent+1, 100). F.

6-! 4- (4- (2- Phenyl et hyl ) pi perazi nyl car bonvl ) - net hv( napht hal en- 1- vl ~- pvri di n-
2-viamne To a 100 nL round-bottomed fl ask equi pped with condenser and N~
inlet were added 157 ng (0.50 mmol)

6- (4- car boxynet hyt napht hal en- 1-yl ~pyri di n-2-ytam ne, 95 ng (0.50 mmol) 30
N- phenet hyl p(perazne) 96 ng (0.50 mvol) N-ethyl, -

N- 3- di met hyl am nopr opyl - car bodii m de, 0.230 nL ( 1.65 muol) triethyl amre,
10 ng N hydroxybenzotriazole, and 7 nL dry acetonitrile. The reaction was
stirred at roomtenpergture 12 hours {LCM5 showed P+1 = 451 anad TLC showed
R, = 0.3 in 10% net hapoMnet IBH.ene r 2 then evaporatefd and t 3
resi due chromat og 0, sl ica égﬂbﬁﬁfﬁgkqethanoUnet C

el uant to af For

e 35" prygdudt as al, 230 nmg (-10(¢
CDCI~): 2.3? (r~2H N e o o T
2H), 3.76 (m 2H)

2H§§ 2H) , |
17%s, 2H), 4.73 (bs, 2H, NH2) (chip
6.83 (d, J=7.5, 1Ry 7.17.6 (m 10H), 7.98 (R?RINS, 1°F),~8.14 (d, J=8.5,
1H. WO 99/ 10339 P B98/ 01229 -23 5 '3C-NWR (b, CDCI3): 33.4, 38.5,
41.8, 46.1, 52.8, 53.2, .2, 137.2, 115.2, 123.5, 125.6, 12&Vll 126. 2,
126.3, 126.5, 127.0, 128.5, 128.7, 131.6, 132.2, 138.1, 138.5, 139.9,
157.4, 158.3, 169.7. M5 (%9 : 451 (parent+l1l, 100). G
6- (4-[ 2- (4- Phenet hvl - pi perazi n-1-yl ) -et hyl }-naphthal en- 1-yl } - pyri di n- 2-yi am
ine 10 To a 100 nL round-bottoned flask equi pged W th condenser and NZ
inlet were added 200 ng al um num chl ori dg N gpq'tetrahydrofuran. The -
mol )

sol uti on was cool e and 3.50 nL (B of“a 1.0 M sol ution of
Iithiun1a|uninun1ﬁﬂééﬂae_;n t et rahydr oOur s added. Stirring was
conti nued at roomE&ImeHsOuUre for 20 ml nut g t hen the sol ution was cool ed
to -70C) and a solution of 225 ng (0. %BHAnDY 6- (~~-(4-(2 15
phenyl et hyl ) p~per azi nyl car bonyl ) gh@tp¥| napht hal en- 1-yl } - pyri di n-2-yl amme in
7 nmL dry tetrahydrofuran was added. Stirring was continued 1 hour at -70C,
then 2 hours at roomtenperature (LCMS showed P+1 = 437), followed by
careful quenching with 5 nL 1 N hydrochloric acid. After stirring for 20
m nutes (mn.), the reaction was treated wwth 6 nL 6 N aqueous sodi um
hydr oxi de sol ution, and extracted wi th several portions of nethyl ene
chloride. 20 The organi c phase was dri@g A0¥ednz60di um sul fate and evapor at ed
to afford an oil, which was convertedX=0} he hydrochl oride salt using HC
in ether, affording the product, 175 ng (64% as a white solid, np 80-1D5C
"HNMR (b) CDCl~): 2.65 (m 6H), 2.76 (m 4H), 2.84 (m 4H), 3.33 (m 2H)
4.68 (bs, 2H, NH2), 6.44 (d, J=8, 1 H)) 6.85 (d, J=7, 1 H), 7.1-7.6 (m
10H), 8.11 (m 2H). 25 "C-NWR (b, CDCI3): 30.9, 33.7, 53.3, 59.7) 60.6,
106.9, 115.2, 123.9, 125.77, 125.83) 126.1, 126.7, 126.9, 128.4, 128.7,
131.4, 132.3, 136.9,137.8, 138.0, 140.4, 157.9, 158.2. M5 (%: 437
(parent+1, 100). Anal. Calc'd. for C~H~NAC43l 2H2011 2(C4H, 00): C 69.32, H
7.69, N 10.43. Found: C 69.46, H 7.35, N 10.36. 30 EXAMPLE 2

3-(2-[4-(6-Am no-pyridin-2-yl)-naphthal en-1-yl }-ethyl }-3-aza-bicycl o[ 3.1.0]

e o o ' o T T I T .




i
b

35 "H-NWVR (b, CDCi3): 1.24 (bs, 2H)) 1.36 (bs, 1H), 2.43 (m 2H), 2.72 (m
2H), '3.1-3.2 (m .4H), 4.63 (bs, 2H NHz), 6.45 (d, J=8, 1 H)) 6.83 ”gd J=7,
1 H, 7.3-7.6 (m 5H), 8.07 (m 2H). '3C-NWR (b, CDCI3): 25.38) 75322002
55.0, 56.7) 106.8, 115.2, 123.9, 125.7, 125.9, 126.6, 126.8) 131.5, 132.
137.1, 13v0@%1083B.0, 157.9, 158.1. M5 (%: 345 (parent+1, L 398/01% -

99/ 10339 - 24 PC T/1B98/ 012,99~ 5 Anal. Calc'd. for C-H2, N~71 4HC1(C, H#00): C
64.74, H7.47) N 11.61. Found: C 64. 34, H 61594 N 11.20. EXAWVPLE 3

6- ~4-[ 2- (4- Benzhydryl - pi peridi n-1-yl)-ethyl]-napht hal en-1-yt)-pyrid~n-2-yl a
mre Prepared as in Exarrple 1 in 74%yi eId rrp 225- 235C as the
hydr ochl ori de salt. ' CDCl 3) 32 (M 1.64 (m 1 H,
2.07 (m 2H), 2. 1%"“6’???11'“%4?5652"‘?@7“( ﬂﬁpfezﬁﬂng %"@@J“eﬁff%ff"“%a herein Xisg) |~ 3. 55
E(Cji, J=8, 1 Hjond 3nd/ing (NS bedkd., ScﬂerﬁékZ(éhBBul@kﬁatd%ods&f drepdridg c&ﬁ&und?ts grllhe 6. 85

, J=7, 1 a1 . (..2-7 NVR (
CDAl 3) :  25. ??’”@%‘.'6’?‘“%?’%%"%‘?“7?”“ B% ‘bg "é’g"oq' %%a’ﬁ'% 'é% ’éfn; ‘fggq"é“e °Ii°§d'2’es

123.9, 125. %f St@mes 1 angBare eittiep ganpmercigip available? Bnavn in thg ant or reagly ebtaindle fom

132.3, 137. Mmovl@éon?pouéa%%éﬂmnws?ma‘?wm%éa%é?en&otri'o'é@snared'vﬁnéa{& 498 (parent +1,
100). Anal Calc' 36. Found: C

73.86, H'®. 97, N Feflemns eEpE 14the Fompqund (o5 ferputa_Ihis eRoked i 230w -40°Gy ardsy 1
EFXI solqw Qol ﬁb&g}édr%fu/ﬁh knsﬂlF]) ZN@BBA HedidBn drnytulyt IWNlﬁerl @izdaded/ b ANTRSreRIRE 36IBEHNAS M
a e I % vyl e ,

341 (m  2rthengrezipd whn Bis wg%éé&%ﬂ%ﬁd fa i & o BpnpsTagys b opigs co %@MQH?
NHZ), 6.47 (fomu#8, 1 H), 6.56 (s, 1 H), 6.60 (s, 1H) 6.84 (d, J=7.5, 1
. 7.425 7.6 " 7 1,
g?a 7) 55. 80, 5&(3mT§'§|%5’°§”"g’?°6éJp§”'g%§'E&%’\@“me f%g °{g‘%"’§'a “;%%%é"?%
125. 74, 16 99Mpapgiof Hrmuy. Fhis 1£3q605 s geaeraly cameg ot in fsﬁqqeougts@a@' saivept, in

147. 4, 157. 8he pSerle oMeodiUd caridthble GRA teBkistdphe shirkOpAhBd@iiim, &tabsutdne fe(ﬂux
C~-H~-N30Z2114H20: 75.73, H6.70, N 9.46. Found: C 75.66, H 6.54, N 9.17.

EXAVPLE 5 6-282§3YB6- Met hoxy- i
(3,4,9- tetrahydrtha aeapbuokd | of #2- fpinjuiaeYihgan] benfaphechial tee fdlowing m@pnerdi Firs? tisey

e 35 LSBBRAG i Plindy w105 B ol IS B NEAD,
3H), 4 620 ( byclorgpcanem.@grboneetzaghjqr@e agd:xgﬂuxgd fq)' abagtt & Boyrgl Qvith ;dghogalg:omonslofme

6.84 (d, J= mealorbﬁm @dd@@at(a@out{%n@A hgurH)Aﬂe?e%oréﬁ’on of #R)sollertthe &ed%@t dithis =7,
1H, 74-7.6 H d 39 ( bs)

1H). WO 967 %3"‘9 a§§d p@qa/ &rg@glg m |_c,Dyamc!e in ngethylene chlo% e 1a|t_|)about room

temperature to form the compound of formuia VI.
Saturation of a solution of the compound of formula V! in ethanol with hydrogen chioride,
25 followed by refluxing the mixture and then heating in agueous hydrochioric acid, yields the
compound of formuia VL.

The compound of the formula VIl that is formed in the preceding step can be converted
into the compound of formula 1A in the following manner. First, the compound of formula Vil is
reacted with the appropriate compound of the formula R*R'NH and N-ethyl-N-

30 dimethylaminopropyl carbodimide (EDAC) in the presence of a base. Examples of suitable bases
are those selected from ftrialkylamines, alkali metal carbonates and alkaline earth metal
carbonates. This reaction is typically conducted in a solvent such as acetonitrile, methylene
chioride or N,N-dimethylformamide (DMF), at a temperature from about room temperature to
about 100°C, preferably at about room temperature. Preferably, the reacton is conducted in the

35 presence of a catalytic additive such as N-hydroxysuccinamide or hydroxybenzotriazole.

The product of the foregoing reaction 1s then reduced using methods well known to those
of skill in the art. For example, the reduction can be carried out using lithium aluminum hydride in
tetrahydrofuran, with or without aluminum chioride, or using borane methyl sulfide in
tetrahydrofuran, at a temperature of about -78°C to about 0°C, preferably at about -70°C, to yield

40 the desired compound of formuia 1A



" 5 "3CG-NMR (b, CDO 3)~ 25.5, 50.2, 51.1, 55.8, 58.7, 67.9, 100.2, 103.9
107.8, 110.7, 111.3, 115.2, 123.8, 125.7, 125.8, t 26.1, 126.6, 126.8,
127.5, 131.1, 131.6, 132.1, 132.8, 136.8, 137.6, 138.1, 153.7, E

b Febonnre

L

158.0. M5 (%: 449 (parent+l, 100). Anal. Calc'd. for C-HZB

75.83, HWP9H033 10.72. Found: C 75.80, H 10 7. 00) N 11.33

6- (4-{2-[(Benzo[ 1. 3] di oxol -5-yl net hyl j -am ng% et hyl } - na~ht hal en- 1~17- pyri di
n-2-ylam ne Prepared as in Exanple 1, in 77%vyield, np 80-110C, as the
hydrochl onde salt. * HNW (b, CDCI3): 3.00 (t, J=7, 2H), 3.31 (t, J=7,
2H), 3.70 (s, 2H), 4.62 (bs, 2H) 15 NHZ), 5.90 (s, 2H), 6.48 (d, J=8, 1 H) ,
6.72 (s, H) , 67 m, 1 , 6,81 (m . 6.85 (d, J=7 . ( 4-7.6
(m 5H). 8.09 (mReAgne o sgke -?BP’EE%P%;?&%%??EE%?E‘F}“B@?e?f“g%ﬁa.@?”i%. 9,
108. 1, 108. Tjbrdriife i8,1,2tAdhictoetiR8 aOaboli?fbom GempkRdiur& 0 Thel B6dutt of A6 réactioh 26th8r
131.7, 132 0 M5
L T oh 2, Teakdyfoorhl e i lankRfrhend sl %é%a%%éa%ta%?ﬁffe%
61.72, H 6. Iefiuxiempemire ¢ HipTgacterpnixgre, (5o meeun@kmf

6- (4-j 2- (3. 4-Di Ouse Qoﬁmuloarsﬁmlamhythéln mmtebafl.tgﬁ bénzylozy-paﬁhhdnéﬁb.zbe%@én ne

25 Prepared as in n 91% drochl oride
ot PR eER by hergpurS sitpsbd sboye o Bispannl helguson dcddepvalie O A 0%
2H), 4.76 (lsshen®. N~), 6.47 (d, J=8, 1 H)) 6.81 (d, J=7, 1 , 7072(m

3H). 7.4-7.6 3 52 2,
.1_0H)7. 1, 115.0, (T Eﬁtmﬁg?%&%%k&ﬁgg@% i % %?pg@é’f ’?#?‘f%i‘ ng=n
132.0, 135. gihangsolent, e presandg ofisodivagaonatel gndgetrakisipeny FBURJEIM, AGDOG the

151.3, 30 15JuMembSidnfe o f%zaesmmr@g.e.mew@aogm Flormd@R) . Anal . Cai ¢’ d.
for C24H2, N3F23IZ Cl 11 2Hz0( 4 6.40, N 7.97. Found: C

63. 94, |_155 95, N‘H;\e ggnpqgmmE\%a 5c2n be converted into the compound of formula Xlil using
6-{4- I[32 (3. 4ne5fol’5mm§tt\b@wp Jbeaesyl Thé éug%/poeﬁmbflfc}mnapmm%mmwn}mdwm Siniate2- yI a
mne Prepared as in e in

G otnt o g B3 pprerttSBIRR b oty 37 dbfhgliopER. & 3ot g réit perapure of e

2H) , 3. 73 ( sgackid) mixBirel 8o (yigld mel)anaB)gBt%Ct(rsgou@:l-l)o that B8Gng feshul Bil, Wikérgin tie 46
(d) J=8, 1 08
(m 2H Bhoroly st ol 1 B ackwie' & fychory bl Nhgﬂm%ﬁhrﬁg% ng?s
49.7, 54200 then formed By 7eactnpthe abavggnygroxy) gesivgtive with 2epromy VE"‘*‘E‘QB”"]B"WPEH‘ 74,
126. 1 126. 4arbdrfe il acetehknild at abdut tﬁbreﬂz.&%n@peral@@eﬁne r%&'@or@mxxﬂa?e? 8, 138.0,

S b Sttt Fomebsof ot S BRER e oo B B

6. 96. EXAMPldEnedhylaminopropyicarbodiimide (EDAC) and the appropriate compound having the formula

fi-{4-[2- (B@ﬂw{ﬁa&w&sﬁ@a DRcoid bt e BRRRLAR i) ésyl'u%d'rd?ﬁérs iy Pleaiy YhrAdY ne.

Prepared as |1n 1, usi precur sor | or ob enzy Iam ne.

n ,
this cas® t°Hfé’5|"9 FPI P'&?ﬁ regte] o ﬁl‘fﬂﬁ‘%ﬁﬁﬂ?‘ imeE! BYJIRFYR iR TR esaf JidF. r"&ﬂ?&?' Fﬁﬁw?téfnoved
one of the chhsit rraemaérﬁwaaamréSTaé fe@&t@h%WN@f&@WMﬁﬁ@é@é\al@Wu&@e

sal 1 © i R R SFRnBTols e Brébalh & St ol ol I 360 0 F
2H), 4. 675 (f@mulazlmmmmem 46 (d, J=8, 1H), 6.83 (d, J=7, 1H), 7.2-7.6 (m
9H), 8.07 (m 2H)T’ne compound of formula XIill can be converted into the desired compound of formuia IB
30 as follows. The compound of formuia Xill is reduced to form the comresponding compound
wherein the carbony! group is replaced by a methylene group, after which the 2,5-dimethylipyrroly!
protecting group is removed. The reduction can be camed out using methods well known to those
of skill in the art, for example, using lithium aluminum hydride in tetrahydrofuran, with or without
aluminum chloride, or using borane methy! sulfide in tetrahydrofuran, at a temperature of about
35 -78°C to about 0°C, preferably at about -70°C.

Removal of the 2,5-dimethylpyrrolyl protecting group can be accomplished by reaction
with hydroxylamine hydrochloride. This reaction is generally carried out in an alcoholic or
aqueous aicoholic solvent, at a temperature from about room temperature 1o about the refiux
temperature of the reaction mixture, preferably at about the refiux temperature, for about 8 to

40  about 72 hours.



"3CGNWR (b, CDA3): 33.6, 49.7, 68.0, 107.0, 115.1, 123.9, 125.8, 126.1,
126.5, 126.8, 20 128.5, 129.5, 131.7, 132.2, 136.3, 137.8, 138.1, 157. 7

. 158.2. M5 (9% : 388 (parent+1, 100). Anal. Calc'd. for F
Cz, H=N3C1HC H201l 2(C, H, 00 : C 65.13, H 6.31, N 8.76. Found: (:2654
6.25, N SWBBSIERANVPLE 10 25 PCT/IB98A01229 -

6-(4-(2-[(Furan-2-yl net hyl ) -am no) ~t hYl } - napht hal en- 1-yl') - pyri di n- 2=yl am ne
Prepared as in Exanple 1, in 44/0 yield, np-%85-2Q6C, as the hydrochl oride
salt. "HNWR (8, CDCI3): 3.00 (d, J=7, 2H) 3295(d J=7, 2H), 3.79 (s,
2H), 4.68 (bs, 2H, N-), 613(bs 1H) 626(bs H))645(d0J8 1H,
6.83 (d, J=7.5, 1 H, 7.3-7.6 (m .6H), 8 (m 2H). 30 '3GNMR (8, CDCl~):
33.4, 46. 8, 49.5, Cfowowsyothe@mwﬂb gt afﬂ@"@s’ to thpse gfyformuiin 1B but fopthg fact the! 4,
126. 7, 131. 6ingl A% ckher k. banzo]c%Z b€ prebardd th anlehdiogbas fabfich, Starth Witthe ¥§§o§nate'vs

9 344 t+1, 100 OHCL312

53/()25 N 1(()IOgrf‘(’a"r‘]‘?f’é’G‘?ﬁé“a(gé'2 éﬁf“%ﬁ”s Eébﬁhgfr@’"%% ‘%§5 WﬁLeE“TEy%&ed%em g of
6-(4-[2-(3, 4#dblnaihi’thlr19:dpemuyamngomeabdlrweyzq*mﬁst\mirhMﬁryﬁonpymngm n-2-yl am ne
Prepared as in EX%@% Féﬂe@% ROKANG, ow(f]t W&oz&%{;ﬂtﬁ%e' ! écﬁoﬂ[nakpewm

['ithiumalum num h um num chl o reduction in the f
final prd@uceromns ﬁr@ﬁﬁ? @G‘dlﬁﬁ %EF"B’%BW%I“"HW‘ FRoutI regm Tteperalyee fohabout the TEﬂUX

?%’d r f]jc g | 0r2 :—l;j ?en?@l’atture oV ReF8AckOB e ldr labdut 9 to 2Bout 28 hbtirBIMRd(the b@@@'?&)oleg tog 8

(328 2 sody 388 bl Dy BhinGg ey ool ol Tt b abbid)s 1 587

(b, CDA 3): Qa’éulﬁﬁg biitidn 1s97en Areatkd Wwith teth§Sbothte dridlidved k@ raln tolrddm mpéritrdto

136, 5 138, 1°T1RG rooad g ohda Xy, Tk toptepdd & b reoteld i gl eomquad'sr >
Calc' d. fiér @emel\WECIORFtE2ePolR| o, fpmyie) XVI.C T reaptionHs Degerally Namied OuFiouand.  C

58.35, H 5. 92 ue%sﬁeﬁgnol Wlﬂﬁ the presence of sodlum czrbonate and tetraklstnpheny hoshme
6-(4-(2-D metgél am no- et hoxy) - napht hal enp- -yI )-pyrid ;&;l amn

Referring toPaefEfeatzbaut enpipriemramtys-y MRGPMR ‘HHPF\QF'@#% Hipthen Eﬁ?dn‘t“h an
r2 og gd- b?t2 B omagaif hﬁ@kaleﬂweg}r@ém frdin &Ctd:lrﬁpg@ig cffhﬂﬁmﬁhnmhd!dl@-rm@kd abﬁr@daﬁlded
: g ), 1- napht ho iC oet hane, an th stifring
a solution o y%)fj%'ﬁ‘ 3§t RTb Ty~ taég\"%ﬁ%{/ %{?PP?T%FE%"U@T#%WQ o
1, 2- di chl2or oesdta@rier ahoopivis ebaut é8 hods. zmsrmeacjrbresrodWEs ¢e sespogdiegcanebund ofnal

10 m nutes a £om} CUREE & HEF vishifed & NN 1B IRSRAYIT Bodihi LR gayeous

sodi um bi sut te and water rrea over So evapo

m xt ure of pf@éwwfaﬁudfPWPWQFﬁﬁﬁhﬂﬁm Ty reactionis oeneBly eAmesout 1y an alcghofgdR ( b)
CDCl 3) : 7 22 afsbous) F8oholc bivent! .ot 3 tél'i’iber&b*)e frof &dut( @bm t&nﬂerﬁure %o Ebout SheOfefiixd,

125 31 126. 2?”%%%""’/“ %feﬂmﬁfﬁgﬁ pi%%@gé afl%"é’cag‘k?’%“ﬁ' Hiepingiuls for et F o

di ssol ve®5i nat@d7touescet onitrile, and treated with 3.57 nL (30 mml) benzyl
brom de and 5.53 g QudEEfB# the ﬁ%@%&g}&@éﬁ&pﬁ%’se th&nﬁ@flA Hﬁ‘cﬁg b@:ﬁomyfa

TLC showed a mmj or spot at ene chl ori de/ hexane,

reacti on was theboned lsqudbﬁneewm%n&Pmpéreaqm@a@gaimﬁ deshioy sterting: with é"tehyl
SC_et Ste andagﬁreprafe@amlf rigduawﬁlgtﬁaeaﬁraaaaiegﬂaasmﬁaT edffwnmbsmtaaaxﬁmsh Qc{hbﬁhﬁs‘lh |
rie over s | Su al e an apor e.re S cnromat o a e
o or re e BBttt b fF SRS S ool e S Pt RS e aRE 08
(93% of 3N O b ring otheritikdR betizo LEIDEMAMIN tie dBfnitos of MBIA, 6. 74 (d, J=8, 1 H),

7.4-7.7 (m 8H), 8112 Jpréldiratﬂn—gf oﬂer"&:mg&ﬁd? ofgtge (fdjmulg T%ot Jpetﬁimlly 3&0% n( tEhe
CDCl 3): 70.3, 105.
foregomg expenmental section can accomphshed usmg comblnatxons of the reactxons

described above that will be apparent to those skilied in the art.
In each of the reactions discussed or illustrated above, pressure is not critical uniess
35 otherwise indicated. Pressures from about 0.5 atmospheres to about § atmospheres are generally
acceptable, and ambient pressure, ie., about 1 atmosphere, is preferred as a matter of
convenience,
The compounds of formulae | ("the active compounds of this invention") which are basic
In nature are capable of forming a wide variety of different salts with various tnorganic and organic
40  acids. Although such salts must be pharmaceutically acceptable for administration to animals, it 1s



8/0 22 128.1, 128.7, 129.5, 132.6, 136.7, 154.3. M5 (% : 314 (parent+1
100). B. 1-Benzyl oxy-napht hal ene-4-boronic acid WO 99/10339 -28 PCT~~/6 5
. Using the procedure in Exanple 1A, 5.95 g (19 nmol) of 2 ]

4- br ono- 1- benzyl oxynapht hal ene was converted to the product 12&555‘% g%l as
a white sW0i%9/10339 149-152C. 'H-NMR (8, CDCl13): 5.18 (s, 2HPCIEB8%0I2A 1- H)
72-7.8 (m 8H), 8.28 (m 2H). '3C-NWR (b, CDCl 3): 69.9, 104 5, 104.7%
122.2, 122.4, 124.8, 125.0, 126.5, 126.6, 12B:6, 127.7, 127.9, 128.0,
128.5, 130.9, 132.9, 136.9. 10
C. 2-(2.5-D net hyl pyrrol yl)-6-14-benzyi OXy - 1- napht hyl ) - pyri drne Prepared as
in Exanple 1B, in -100%yield as an oil. '"H- NWR (b, CDCI3): 2.25 (s, 6H),
5.29 (s, 2H oftgm dpgirgble in pragtice @, igjilly @olatgag:omggcpq\d ovmgfpnp@{alfyemtrg reaptiq) mixture
7.3-7.6 (m k) thrr&@eLﬁut:ahy Jna%cepébfé‘)satt §nd]iﬂer(§ﬁnp c&'r%ert &e‘la':tte( B&cklo er free%gsé\"\/R
(b, CDCI3)~ 13.8, 7 10 1068, 119 " 155, 3
125.9) 15 126°’RP°”P%Y§ea”‘192'7W'§’ anp "“9"’-392@32& SL?E%WB"”Yf@tYe% ei%“?’t’)ee bpgg tog
138. 0, 151. 8,phérﬁz§ce(h’pcal)59céptbﬁe (e abdfior( [sateﬁher]a,cxdlm)hon [Balts of the active base

2-(2,5-Di t T 5.0
I‘Ol(Jnd bottngrrgé@%é)%ﬁ o)/ AS %éfﬁom%&hp ,ﬁ,dg,@é’i} ra&ﬁ/a&iﬁ@é g’fe as\?\e?og"p%(fédgawl.a% g
(3.795 miBl) s@bs(aztr@y @nw@ﬂqnyarpm of the \chesep smiheralzar | asgapic 1acifaip FAnhgdupoysysavgnine,
1.20 g 20 ( hRadd>r myyu&ab@rwgankumén%ﬂata% memﬁon BBeﬁéMP RBbh aéwr&v%r&@ﬁ Ben,

and 30 nL ethanol. The reaction was refl uxed hours, with additional
catal yst andtespiveRtEneIpgiad sqid ssit i55epdily Qhiines. then cool ed and filtered

t hr ough Cgl it g vm'htrhe eﬁh&a@hpo&ili(tﬂ dm-tadmmm&x ﬂ'hﬂ thir piﬁnna’Eb@céliyldc&md leVédts are
evapor at ed and .t he e taken u et acet ueous sodi u

bi car bonat e S¥TYIFF 85?%1?@['{%7 é%h ﬂ\ﬁég'y%’ rgtﬂﬂbﬁ #ﬁgﬁﬁyﬁr@ N FPMIR'soRSr
sodi um subf atrerefae thep eeepabpiedtd éwhciﬁoo aa ttharg&etmcza'gemﬁ @vihe sredtineint of ti2lafgremhertioned) .

(0 os, 1 engR Sk abiflgedidial . (20 200 (0 0Z3 1) 708

(m 1 H, 818 (mha aqﬁrye comRouNgvRf thes inyentignand tflea' ryammegeytically EoERPRble SR Ean

119.6, 122.5%e aérﬁxfhst@sed %%ﬂﬂer th@%@l Qareﬁt@&l & toph%BmGtes 12 @eferal tREse comp&hd® are

128 2, Pé'SI'}I gg}?% ﬁ?ly aodmlmstered lnl\@ségég ranging ?rogap%outno 01 to ajbout) 250 mé/\lp)er9 a/yI 9\339

E. 2- (2, 520r nsingiy bpdividea dptesi-e(, 4rom2t to drdosestpendayjetitygovayiatiobs wiplatdsyarispaecird e
To a 125 nt r%’%ﬂ@@ﬁ?ﬁ&n%ﬁ%?&e&ésa%gﬁ%b BERfoN'bitHe SRREERLHE rediad aNE thle'Hafibuiile" ©

added 1.19
2- (2, 5- di met MHesf eEBNFIgtionciogem ipweyss- a desagrieys) Rt ip jirtheiange of abog Of7 maitos54

mmol ) et hyl asamaqag %Elekg & Qe‘aygn/e{.g?n 5& B§2§Dls)m8§t’td@§§b rewye@naiaﬂéuoagdna?ﬁ .
acetonrtrile. The m X

o Tyl b Bkt R G, SR Te ot 0T PReShas ?ﬂ'm%rr&max'f% & Ry
acet at e. 2¥he respganite sdiiyedicamest. anweleat ou thé type iohphambcegtidal derelaiwdchesen and

sul fate, andyevanoratedng Thevd %flvﬁi&’?sms O&g t g;&ﬁ:@'%‘%% [%&'nie héa

u5| ng hexanel et hy acet ate as eluant to a an ol
"H NVR (8, CHe3agy levals Below the loyer limibeithe sforegaid @noswY, belm% tha) adgguate, zﬂ}le ing. 82
(s, 2H), 875 ?ﬁméfs-sé’ﬂnu tafger’ &séﬁjmay] E@emﬁloy@! withou? Eaubiflg ankHarmfll dide, eﬁth,5pr3v1<§Ed( m
gIE_)DC13 s 6"‘“‘3{&“"5 'a’%eIH%QPeS 8%%?‘ d'['é%ﬁl%m si\(???ﬁ"‘a'g"%@&?" TZ’E’Q%”" '%/‘gh‘i‘gg'es
125.6, 129.8dayl27.2, 128.0, 128.6, 131.4, 132.1, 138.3, 151.8, 154.3,
(2 Eﬁﬁé?h;{@% PSSO il ool bn e s g et i
Y etther of the three routes prewously indicated,
and such administration may be carried out in single or multiple doses. More particularly, the
nove! therapeutic agents of this invention can be administered in a wide variety of different dosage
35 forms, i.e., they may be combined with various pharmaceutically acceptable inert carriers in the
form of tablets, capsules, lozenges, troches, hard candies, powders, sprays, creams, salves,
suppositories, jellies, gels, pastes, lotions, ointments, aqueous suspensions, injectable solutions,
elixirs, syrups, and the like. Such camiers include solid diluents or fillers, sterile aqueous media
and various non-toxic organic solvents, etc. Moreover, oral pharmaceutical compositions can be
40  suitably sweetened and/or fiavored. In general, the therapeutically-effective compounds of this



20 To a 125 nlL round-bottonmed flask equi pped wi th condenser and NZ inl et
were added 1.52 g (3.795 mmol) of .
. 2-(2,5-di met hyi pyrral yl)-6-(4-(2-carboet hoxymet hyl oxy} - 1- napht hﬁ &p@ﬁﬂr@ﬂﬂz
15 nL tetrahydrofuran, and 478 ng (11.385 mmol) Iithium hydroxide hydrate
in 15 L wavwi33ni t h addi ti onal nethanol to maintain a sol ﬂﬂ’i!)‘i‘f?s’mré -
reaction was stirred at roomtenperature for 12 hours, (LCMS P+1 =-373),
poured into dilute aqueous hydrochl oric acid$ and 25 extracted into et hyl
acetate. The organic | ayer was washed W|th bri ne, deed over sodium sulfate,
and evaporated to a solid, 1.27 g (90%. 'HNWVR (b, CDO 3): 2.204(s, 6H,
4.74 (s, 2H), 5.89 (s, 2H) 6.765 (d, J=8, 1 H, 7.20 (d, J=8, 1 H),
7.4-7.6 (fn impntionyargepsesept in sugh dogags) forms, ) gorcantration jpvelsranging fiym 2bqyj 5.0%CoNVR
(b CDCls): 13boat7tﬁ5b)avet§r@4 5, 106.9, 120 3 122. 6, 124 0) 125.0, 125.6,
125.7, 30 127.2, l 28. 7 . %le 138. * é bh154 3, 158.9,
170.9. M5 (%: 37 or(?;a lqgitya 9 e mmg vanous excipienfs suth as microcrystaliine

2- (2. 5- Di net tefluipse; sodiun yitrdte, rc(altu(rﬂm('mbnatetmvplcam phosphate @ny by cinet ray iﬁbxgh)npl&yemap ht
?%l ) E:bg: ge Pél@r%a&ﬁ?\éa@@us' I-ﬁ]ﬁ E%ﬁ-gﬂé %uc}n 43? |_ité?ch (%Qcp ?{Qﬂé Eﬁ'ﬁ 59%18%'( lt%pxo ta%
(s, 2H), 16. oZopig, agidgand pprary compley, siisaes. 11095ther7 7 %nelﬁ’eommnderp dige (t

J=8, 1 H) , 8p&an§rlB}'rro1*ddHE s&:ré’s% ﬁg‘atml ahd) acackC lecﬁ'lbl Glphtatng a§§1ts5 sucho e
3fi.8, 67.9, 25. 63,

104. 123.5
127.1, 128. 1'“391%"‘@ S%ef?ie “2°dl g E‘”@” 5‘%‘3 3hd takecsy 8“5"1‘@2/ ‘feﬁg%g@a?ie‘“’ﬁe"f’mf’ses VO
991 10339 - 30SAEELHMRARIOALE 2imilar fefe Mélso%(kn(pwﬁﬂstﬁﬁérs inldef)in capsules; preferred

20 (25 Dot e Ry barbiedi 65 enl HEROYL AIRGENA MIR O KR Ko ity ~

pyridnme Pr epare as an ol
CDCl 3): 23 24PCU)§)hYGF9 ghzolg.2 (\élhen6 fpyeogs %spe(nﬁlonSJ ﬂBd/OfZ ekixirs 4arg Odgstred Jor6 oreP H) |

10 5.91 (s, gdﬁ)xmst@ﬂ&p ﬂﬁed ecbl'eamgrédéfﬁ mag t%occfng)mec]'vﬁm \Janb':!)s svo7eeémz r (ﬂg%nﬁé")
7.89 (t, J=8, MR (b 3,

(m
46.2, 58.2, @F“@Fg%‘ﬂg matt (96"38‘-5 Igfig'f P dei'zeﬁ %ﬂulsm'ag S"dfqzaspzndm@fgerss a'l‘ze-'}l
126. 9, 128. 3ipgétd. With $uB. diluerts ZasO0watdr3 &thbnol,1 brdpyfene 1§ifco3, givt&r®. dnd Mimo(9iike 386

(par ent +1.’ 1$%bfna&u§|skher

6-[4-(2-Di e AM Ro-er Floxy) napht hal en- 1-yl ] -pyridin-2-ylamne To a 100
mL round2bot t orredelpa@Rte@qmrpjpetcatxom. shiutivonef@n setive gerdpand pfthecnressptiavepiibdanl 155

ny (0.403 M@Bhdr sesame or eanut oil or in agueous progyl?ne glycol rPahy bej em;%l%ye]d The a_gLuec:qu-|t hv
am noe e oxy nap y

2(25d|met%g rolé Fa&qﬂr'g%-lrret

)-pyridine ?\%gs rb6>§§7‘ i YHETRY drefermbly, P geeateg thap Séffwa%m é the ligyid
wat er. The smlheﬁtlﬁmn revaieret] ciédtanice Théd?d dquébdueNdolutind =re S0iple f@rom'ﬂdnoupomjédﬂdx into
o e aabeoLle N 960l 6yl 3 GonBR o PR LRIy BECLRL G TlE

sol ut i onZ2andniesten eRé'fPéEESV\A The 9@9@?@“ qicﬁ“tth@ﬁssowonmw I %ﬂ‘&e @qmrlmr\Sde redfiye

organi ¢ | ayegcchmsishdd t@citaayaa pméém&uééha.gees%ﬂi kROWAROTh8deHiiddon Re 8! 1 d, 81
ng (65%, np 98 1

4.27 (t, J=6, R‘?%“B%'V( Bs ’-‘%ﬂ Pﬁgb‘ﬂﬁé)adm@'sﬁé ﬂzedamye—gomaoupsgs g‘a“’gwﬁﬁ"t ;D H),
28427 26( g) ﬂﬁénpor&oﬁlealil when;JLIrdd)mg iBfaBitnafony cohditidns of B4 sKii\ARd (ttils mé&yDal dbhe bﬂﬁgﬁ )
13174, 13, 27 o, i, peis b pies ool b i desrdines g Sigerd

Anal . CaP@' gphafpgceticalpmactioasn 1 / 4H20: C 73. 17, H 6.95, N 13.47. Found: C
73.18, H 30 7.00, Tht sy} &t coﬁﬂa&ﬂdgmf the fofhulae | to inhibit NOS may be determined using

s i n Bxapl BOR9% Bl P e 370 381 ok eominunt o L KDV S pr
"H- NWVR (b, CbobBglial HOZ hafibs getérld)nediby G&ﬁg 6 srocediities d8schi¥ by ISchrdidttet alin)Progt. 30
( t, . ; g 2H) yaff i (RS 8Eh é‘g%eg (@994% lfﬁgjny PanBek et aVin PhcSRat Read ks
85 _U__A . §§', pp. 10480-104 (1 991). The abllrty of compounds of the formulae | to inhibit inducible
NOS may be determined using the procedures described by Schmidt et al., in Proc. Natl. Acad,
Sci. U.S.A., 88 pp. 365-369 (1981) and by Garvey et al. in J. Biol. Chem., 269, pp. 26669-26676
(1994). The ability of the compounds of the formulae | to inhibit neuronal NOS may be determined
using the procedure described by Bredt and Snyder in Proc. Natl. Acad. Sci. U.S.A., 87, 682-685
40  (1890)




"3CG-NWR (b, CDCI3): Z3.6, 54.9, 55.0, 67.8) 104.2, 106.6, 115.1, 122.2,
125.0, 125.7, 125.8, 126.6,. 127.3, 131.4, 132.2, 138.0, 154.7, 157.7, .
158.2. M5 (% : 334 (parent+1, 100). Anal. Calc'd. for 26 Fg%zg
C2, H-N302HCI 11 2(C, H,00): C 63.30, H 6.82, N 9.48. Found: C 40 62: 23, Q26
41, N 9. 56. WD 99/10339 8 01__ 9 -31 5 EXAMPLE 14 -
6- (4~2-[ (Benzo~1, 3] di oxol - 5-yl nmet hyl - ammo] - et hoxy} - naoht hal en- 1-yl ) - pyri dm
2l'Y ami ne Prepared as m Exanple 12, m 75% y#26td, np 60-80C, as the
hydrochfonde salt ' HNWR (8, CDCI3): 3.12 (t, J=6, 2H), 3.81 (s, 2H), 4.25
(t, J=6, 2H), 5.91 (s, 2H), 6.41 10 (d, J=8, 1 H), 6.7-6.8 (m 4H), 6.89
(s, 1 H) 7.4-7.5 (m 4H), 8.10 (m 1 H), 8.28 (m 7 H. '3CNW (b,
CDC4~): 4%.9, 53. Bf sigier/compOuinds pf the fbrmuyla | Det. viEre £61@d, 1all exliBited, an105.<110 (N2 for3,
122. 0, 125. Ly fZitheiL'%éuc%ieojrgésrgnalﬂ@z?” 131.5, 132.2, 134,1, 138.0,
146.6, 147.8, 154.6, 157.6, 158.3, M5 (%' 414 (parent+1, 100). 15 Anal.
Cal ¢' d. for Cy5H23n@RBstinvenfionsliustaigd bydhe fqliaying) exagppipsp1it gndegsterg!, 17,
||1'5' 63, N f3_- ﬁ&vzeﬁé%a@dﬁel, ! ﬂ:5en60r(i§ﬂ{>tﬁiml(t@ tzfa' smse&:ﬁwel i _)ai@of‘hméilefb&_ﬁlrhﬂe%omgﬁng pointsd

i soqui nol i n-2-yl ~e - na al en-1- yriding2-ylam ne repared as
[ Exanpl e 19 cniprgsisg bn AtRaY TR eRt BioheddB e NR ARl T it St v
(b, CE)CI 3@;_{) &sé}@ntﬁem(speﬁﬁ werB . rédasray P lpluticds 1r08eutdrochlbrofiorm2¢@DCI,3 .of 4h (.‘,B,,Olﬁh:i)'Ej
3.78 (s, 3 A N : :
a6, 1H. 6CRs %dhﬁf*, PRy, ey efyban i) vt B, iy ) diclubnlly ot
8.11 (m 1 Hytrarpetiylsiigng (THIS))The peaks skres @8 deppied 35 follows: § SRt @, dmdley t, tAmet]
56.8, 67.0, dQdard) ml@fibet 6,0a8, 111.3, 25 115 1, 122.2, 125.1, 125.7,

125.8, 125.9, 126.4, 126.7, 127.3, 147:§i i7.5, 154.6, 157.6, 158.2. M5
(9% : 456 (parent+1, 100). Anal. Calc' & BHZSN3~32HCLH20: C 61.54, H

6.09, N 7569. Fouskk-2{4-@hentihyl-gibefaidi-yiNetitylBiaphthXledPlyf-pdiBQ-ylamine
o Bk P o R4Sl o b enaga' O] 21 VT Az bl cyelof .2
debl ocki ng step wia#n125ht royod-befiomer Saskesadirpad withthynletnere addedi0RESgdS menaly e a
5 LR SRS i Sy P g
J=6, 2H), 3.3 ¥ '%14457.-5 pmpadnetyjamyiss, Theypaction yas sieed 35 rpomfemperaiurg for 4,
:1:8, 1 HQ 6Ghddis, @wqrecﬁh{)o,wakr.zhna stirregrantil-$olid Gredifitatehadortled. 8'h& Solil Was Filtéded,
132, 2, 15, VS un wlegongigdy P o BogfontC 00 39013 1015 4
138.0, 154.7, 157HMMREE GDChL): W849 |SH)3IRY (d33=8, NE).(R82 (1,358, ihaf&At(eg,, 1HV0O0) .
8.19 (d, J=8, 1H).
*C-NMR (8, CDCly): 27.3, 39.8, 112.2, 123.3, 138.0, 140.5, 151.6, 177.1.
25 B. 4-Methyinaphthalene-1-boronic acid
To a 125 mL round-bottomed flask equipped with N, iniet were added 1.78 g (11.4
mmol) 1-bromo-4-methylnaphthalene and 20 mL dry tetrahydrofuran. The solution was cooled
to -70°C, and 5.49 mL (13.7 mmol) of a 2.5M solution of n-buty! lithium in hexane was added
over 5 minutes, and the reaction stirred at -70°C for 10 minutes. The solution was then treated
30 with 2.34 mL (13.7 mmol) triethyl borate, stirred § minutes at -70°C, then warmed to room
temperature and stirred 40 hours. The reaction was quenched with aqueous ammonium

chioride solution, poured into 0.5 N hydrochioric acid, and extracted into ethy! acetate. The

organic layer was washed with brine, dried over sodium sulfate, and evaporated to a white solid
after trituration with hexane, mp 224-228°C, 1.9 g (90%).
35 'H-NMR (8, CDCly): 2.63 (s, 3H), 7.25 (m, 1H), 7.3-7.5 (m, 3H), 7.75 (m, 1H), 7.95 (m,
1H).
BC-NMR (8, CDClL): 19.4, 124.5, 125.5, 125.7, 126.0, 128.5, 128.9, 129.9, 131.6,
134.9, 135.3.
C. N-t-Butylcarbonyl-6-(4-methyinaphthaien-1-yl)-pyridin-2-yiamine




' Anal. Calc'd. for C-Hz, N ®2HC112(C H-00O: C 61.28, H 6.64, N 11.91. Found:
C 61.89, H6 44, N 11.83. EXAMPLE 17
. 6-{4-[2-(4-Phenet hyl - pi perazi n-1-yl ) - et hoxy) - napht hal en- 1-yl } - py)ngl pEé Zéﬂ?

m ne 10 Prepared as in Exanple 12, in 78%yield, np 45-80
hydr ochl Y@ #1083 ¢ . ' H NVR (b, CDCI3): 2.5-2.9 (rn 12H), %%gﬁ?(% —6 2H) ,

4.325 (t, J=6, 2H), 4.62 (bs, 2H), 6.47 (d,.J=8, 1 H), 6.84 (d) J=8 1 H),
6.85 (d, J=7, 1 H)) 7.20 (m 3H), 7.28 (m 2F), 7.4fi (m 4H), 8.10 (m 1
H, 8.31 (m 1 H. '3G\VR (8, CDCI3): 33.53, 53.14, 53.64, 57.135, 60.43,
66.61, 104.26, 106.49, 15 115.165, 122.10, 125.04, 125.43, 125.61, 125.94,

126.57, 127) 15. 41, 13 92 140 154 61,
157.67, 158.03. n}é’z ? 5‘%?"9 "‘h%@ﬁ‘{’g’é‘r“’en ]"fs" i‘t?tﬂ"%d F‘?"%éﬁ%-aa“f S‘r%%‘”e'e saed
CZ9H32N, 03HETE1PEIBIE Fmst) Nt OFERITy -4 brAmBByna-Badibe. FORume: (TS6omag) 4H

7.19. N 8. O%eﬁﬁna%ma@k& Q&omc acld 161 g (15.18 mmol) sodxum carbonate, 50 mg (0 04 mol)
6-{4-[2-(3-Amo-pyn-olidin-1-y ﬁ] naphthal en-i - ytam ne

Prepared as ?W"Eﬂi’ﬁﬁ?y@hﬁ?hm Ha@g%“y?%!“ e”"ﬁf)°l7?5‘d9?0'@'- waLer, t%@ "I'Py"&?ﬁ@ﬁ hegtede
sal t ' H NWVR 4tlgp°038C 3ours] TS shoWwed2hhajordpbt dt R) = 0.2 i) 1592 ethy! @0etatd iftHexarte, 8&: ( m

o0 m Lot opef gt ki g 815, Yk e SR e Eoqlhony i i 3y

( b’ CDCl 3) : &%aded inBOst90 aceiBe.9Fhe Bryarid layGwayasBFd Gih wadd and brirk) BristiSover
115. 21, 122. 1 0 12 By

147.38 154, séoémmlé.gfags’andl%%p@pated 6&%4@5&% ggg?réﬁgtf%éphe]os% %@%a k ,Jé};'g
Calc' d. for hezansjethyl ereiatqasiuanto gtier 13?@1(42‘@910 ofadozg. 92, H 7.87, N 9. 37.

Found: C 58.93, HH/NNH (5, BDELY 71. 3£?§°~bﬁ’}_57i5?s 3H), 7.25 (m, 1H), 7.3-7.5 (m, 4H), 7.81 (t,

6-[4-(2-Diiso no~t ten-1- n- 2-yl ani ne:
PrEapaﬁ ed15a!ss‘1 ﬁ %Bym 'ﬁ'ﬁ ﬂﬁxg/ 7o y1 ,%1454926;};) %yr?ﬂr( IH’oﬁ "éol id. 35 "'H NWR
(b, CDC 3): 1.09 RCNMR=6, epcml—us?azm 8014, 13=7, 12H) 12841125 8n 1280, 126.112 (t,

J=7, 2H). 4. 2H)., . . oH), 7.47 4H)
8. 14 (anD 1 ,ﬁ%-@?@g-%ﬁﬂﬁ?ﬁ15@&%-&%-%&@)% o4 M 49, 4(9.mGl,H)
69.61, 104.27, 106SE6) 319 aEpy+11100).97, 125.70, 125.86, 126.59. 127. 34,
131 20) 132 17, 157, O6hyon3 sty bl o S e 1.

100) . WO 991 10339 =33 PCIT/ 1T BI987 UTT. 2, H~N30:
364. 23892° Found: 6% 1803k roupgRpgsMed élesk equxpped with condenser and N, iniet were added

6- (4- (2- Mor pho § 13794 mtnlaupmyt)buwhabhwqumktnyh}apwdndu-mﬂ,nwhamaWndDrse@afged as

(m ary 2. 35opt MrbloKifpsocyiBa Re A YabaR sB ol aneifo e Sl o ©°
2H), 6.48 ( ckyclghexane] Th reagtio avas inpat@dHat refluxfer & tqtal 4t ho@s &4 afiditonal partiongof30

(m 1H. " %M\/R &&e aGEQ 2 1, 2%nk h&?rs 55rhe6:‘éae'iién w@@ Hied 1Rtbredwith ddHor?t9,
115. 19, 122.02, 125.61, 125 13, 131.42, 132.10,

137.97) 434. ‘S'Gac"'i%df Bﬁfevi%"fat% TW‘{%“SQMES(%&? 8‘Fﬁ°§51 100). Anal Cal ¢’ d.
for 'CZ, HnN30z1l 4H2WMR (3, TDCLB, 1.38 6, 83, 5.0 {2208 7.260dive7.5C1H)17.62 (m,H2H).57.68 67,
N 11. 69. Cxe

6-[4-(2- P~per| 2“%%@‘% e8t ch-)lgq;)oz dph?hzﬂ) ?S‘?f]m&yrl dd Jf “i'l)aB%éd P’repar ed
as in Exanpl‘é‘i)12 m 68% yi el d, as an am)rphous solid as the hydr ochl ori de
??l tJZg |2+ NVR (8‘30-§Dﬁ (3)06@%_{)2%131?6"259%111@%‘_&%0 4bﬂ1 1%6%81163 1#& 132593
(m 2H).3 4‘?1(7ni344‘1—+)138981§%5(1ﬁi‘ 45001, 15380 (m 1 H) , 3c- NI\/R (b CDC13)
24. 19, 26 07 55. M8 (%P BSY399 (phrefite1, 100)4. 33 106. 54) 115.09, 1z2.22, 125.07,

12575 125 86 180 Lok orl2l ikl B4 0o nddie oo ks Un 595y 75 25

158. 24. M5 (
C~H~N302 HCl%IZ@iNP@tﬁqaﬁb))hm@W Gypnide| and pegctiqy 58"323.t reamutempergiussionts  H

7.11, N 8. 27houXANistshéwed a major peak at P+1 = 344 and TLC showed a major spot at R;= 0.6 in
35 10% ethyl acetate in methylene chioride. The reaction was evaporated, and the residue
chromatbgraphed on silica gel using ethyl acetate in methylene chloride as eluant to afford 1.00
g (77%) of a foam.
'H-NMR (5, CDCly): 1.32 (s, 8H), 4.18 (s, 3H), 7.26 (d, J=7.5, 1H), 7.53 (m, 2H), 7.63
(m, 2H), 7.84 (t, J=8, 1H), 7.82 (d, J=8, 1H), 8.04 (d, J=8.5, 1H), 8.10 (bs, 1H), B.34 (d, J=8,
40  1H).



30 6-~4-(2- (3 4-Di hydro-1
H-i sogmol i n- 2-yl) - et hoxy] - napht hal en- 1-yl } - pyri di n- 2-yl am ne Prepared as$
.in Exanple 12, in 26%yield, as an anorphous solid as the hydrochlz)lbl féB 2002
satt. ' H—NI\/R(8 CDCi ~): 2.96 (m 4H), 3.16 (t, J=6, 2H), 3.87 2H) ,
4.42 (t, WesY1@By, 4.58 (bs, 2H), 6.48 (d, J=8, 1 H), 6.88PCHIB 2°97 01
(m 1H, 7.12 (m 3H, 7.50 (m 4H), 8.12 35 (m 1 H, 8.36 (m 1 H).
"3CG-NMWR (8, CDCI3): 28.96, 51.46, 56.43, 56229, 66.94, 104.34, 106.45,
115.21, 122.10, 125.04, 125.57, 125.64, 125.84, 126.11, 126.52, 126.57,
127.16, 128.61, 131.46, 132.13, 7 33.98, 134.48, 137.92, 154.63, 157.73,
157.96. M5 (% : 396 (parent+1, 100). WO 99/ 10339 PCT/ 1B98/ 01229 _ ~ 6
FHB 2Q2 % HRVS Cai@NMR (5, STDCEYHRNB B7.538%9. 1028, 128 OuRR: 753 0%5.02080)7 HRAPIZ 2 223
fi-{4-(2- (41@~5_re1t3lq)ﬁ| agggqq3§)r, H%Hdis'égl’r'ﬁés et hoxy] - napht haf en- 1-yl ) pyri di n- 2
-yl anmi ne: Prepared as in le 12, in 73%yield, as an anorphous solid as
t he hydrochl onde M3{%: W(Pﬁr 19). cDCi3). 1.56 (m 2H), 1.80 (m 2H),

2.18 (m 3H), 2. 26B-Q&Caﬁb’&y,meﬁv&gpr(tbalenlF@l)—pﬂ'ﬁhz-ﬁarﬁlﬂe(m 2H), 4.28 (t, J=6)

o) 0 285 08 g oo bl Potimen gl eptanteg WL céisknsef syl Mt Whly agded®
57. 12, f102. 1100 g6@.91% mnd). N-pbutdicatbadyl-6-HofanometiyirGpitizalent RA)-gidinRABarii®e and
125.70, 125. (3§5nt %%@roﬁ”rhe }&Zno%%as é:)&rafb% wnf:%r iy reri}ﬁz? g4r7hou1s'§ addif 8 drobs bf 80

158.08. M5 %par ent +1
C24H30N403H®2tHPEes B hed reaghed, reféyxs hgareagtiory ('&MS howed &+1 FodRid wag cogledsgnd H

7.78, N 9. 38vaddRida, GaliCing. rebiBlie Gai@hBud\40 ety lacatdfd8 wabidanWith 3dectd Beodiut?
EXAVPLE 24 6-

Benzyl - pi perbi‘%rbﬂrgaie SR WA AT PN frigd OMef SO BHIfRte and exaRgRIedxto an oil, 1.09
4- Br ono-1E- f lgygsenapibt wad wwee difextin. 50 nL round- bottoned fl ask equi pped with

condenser and NZsj, Rl @Vﬁgélﬂﬁq%q §*77t§,é(?11 a?%}.‘ ‘}? %?l rli“i%da =7 20,738

1-f 1 uor onapht hal ene an car on dr'opwi se
addi ti on of (d.JF7.ALIH)S78-7ch. (M, 3H). TR (sl B, b‘ﬂ)oﬁigﬁéd oﬁ‘&r"‘ﬁ $en (d, Tﬁ&a Heat13 on
was heat ed g& o0y §@C(@§ g8y was evol ved for 2 hours, then cooled and
concentrate & residue vvas di ssolved in nethanol and ke t overni %ht at
0C. After filt rat |C0'HMW(P RGP 1ﬁt§t R&rofS-5.189¢. Bi-8alied 1al-1:n ﬁﬁ 4%8d26 6 r oom
terrperﬁ;zmr e,126W831224.56 23108, ($0013D8, 1:373391:43(7\0/191 iH) 157. brww(gaa cDCt ~): 7. 0|2_|) (t,
J=8, 1H), 7.6-7 8.5, 1H), 8.20 , 30 J=8.5, 1 .
GCVB (99 : 224122&%@% br;l{@arﬁpﬁglé(ogj 100) B. 4- Fl uor onapht hal ene- 1- bor oni c
acid To a 250 nlL.Thhebwenivrettkeroumid 26attéoNbytrtdniosk acd) @np pestedwt ©A-16€ 0t fam and
NZ i nl et mer@y@dgedtdw%na”é@p P3 FFO et re'a&ramat éoblé@r%s?@@tvhﬁ'éﬁtb? efrtd 100

mL dry tetrahydrofuran e+so l'ution was cooled to -70C) and 15.'%4
(24. 64 mol Pveperated) igally Adsd YEEoRCHH™ 5218 White QA QR § (F3WeV e ?X/ﬁ?pa?ﬂﬂ'ékﬁs
dr opwi se250V éte Hydisthloridelsalt.r eacti on was stin-ed at -70C for 10 min, then 4.2

m. (3.59 g, 24.6 I te was added, and the reaction stirred
at -70C for 20 %A% é@eg}‘{ gmterrperature After stlrmg.overnlght_at

room t enper at ur e F. (4@

chtori de S0l Ut i Ofrg Aiothl cefle WiroFhed ﬂ%ﬁ&uﬁpwwmneérserard ﬁ,.erwer%t:a@oct ed
into ethyl acetate tw ce I ned or gan F~~ ~e, ~ ~t

W 901 10550 TBEmS (5.6 aes) 6-e-arbs MATSHBEIL T BRI aEE S 98 mesBEP A
sul f at e, 30and-gheagtyipiberazine] 188 me SOB0emmals N-sthjiu Nmﬂewléhnbmmn@rﬁqamgb&e an

- I 0 1
bor oni ¢ act J220h (e b idipddrand S odn b S dion TR NS 7 L s Gl
8.0-8.5 (m Thejspactih Banstired aproom temppfpturel 12 ARES (LCMS ¢hgwed FBY =(1faramtTLI.7
60). C  2-(2nhawdd REENYS BY RoR! Mbthafukdmlbid cRiofRP thélr dvapbaied’ ardl Mk Nesidue
chromatographed on silica gel using methanoV/methylene chioride as eluant to afford the
35 product as a foam, 230 mg (~100%).

'H-NMR (5, CDClLy): 2.37 (m, 2H), 2.52 (m, 2H), 2.59 (m, 2H), 2.76 (m, 2H), 3.46 (m,
2H), 3.76 (m, 2H), 4.17 (s, 2H), 4.73 (bs, 2H, NH,), 6.46 (d, J=8, 1H), 6.83 (d, J=7.5, 1H), 7.1-

7.6 (m, 10H), 7.98 (d, J=8, 1H), 8.14 (d, J=8.5, 1H).




To a 50 nL round-bottonmed flask equcpped with condenser and NZ inlet were
added 404 ng (2.13 mmol ) 4-fl uoronapht hal ene-1-boronic acid, 534 ng (2.13
. mmol) 2-(2,5di net hyl pyrrolyl)-6-bronmopyridine, 902 ng (8.51 § mz{
carbonate, 150 ng 15 tetrakistriphenyl phosphine) 10 nL ethanol, /4
wat er. Th 9988839 on was refl uxed overni ght, cool ed, pour edeﬁPSWé?tzér -and
extracted into ethyl acetate. After conbining with another run on a—l arger
scal e, the conbined organic |ayer was washezB-with brine, dried over sodium
sul fate, and evaporated. The residue was chronmat ographed on silica gel
u5| ng hexanel ethyl acetate as eiuant to afford 4.72 g (85% of ah oil. 20

"H-NMR (5, CDC13). 2.25 (s, 6H), 5.92 (s, 2H), 7.1-7.2 (m 2H), 7.4-7.6 (m
4H), 7.95 (t, J= é’C -NMR{)(, @DCI): (§B4J3ﬂ35 4ﬂﬂ—|)461852_§ k. @%13121—0152 3 RVR
(b, CDC 3) 9 0 0 42,
123,80, 123150 AL BT Bt I s bR R M e 1 90g, 0
133.90, 1381393 1881 87, 157.82. 158.30, 160.34. 25 MB (%: 317 (parent +1,
100). HRMS Cal ¢! ms(ﬁ/,;yuﬁz( b}emmzﬁoﬁparent +1 ): 317.1454. Found: 317.1462. D
2(25D|rrethylp¥3r 0] ¥ ) ___ N-be | ~4 I ) . hapht h-1
yl)pyridine To a2 rodRtHe Zitabal . il ESHETNE
inl et wape addedeE]JOﬂ*gnL(tbuﬁBﬂomniegl ﬂdsld*gqﬂrppuq/wm d:nnuerysleparpmm,g udienweramddéii mL

C6boei e ol 208 G Sk OURE: 3D otefdnyBpieh, e BRI WAL UANIHE! el

(60%in oil I on was ensure co ete Torhation
of the al koxSe&L @8 mmethofad-Only setgtlcgn_gf lithigsd pluminum hydride in tetrahydrofuran was

2-(2, 5di met bydaRYr trngl \)/asﬁc&ﬂnde'duélrreorﬂae&héé?ar&reyfbaw riridd® tHeR the ShiutidhYwas

di et hyl f or mam de was add . and the reactjon was heated at 80C for 10 min.
The reacti ofPs ool &Y< p&h"‘f’edal ntAtiRaL eff PRI 94 r dBORd PRPD eb-y-2-
acet at e.15Af biafnyiemmu;rera:gyuarbbny@nﬁﬁtﬂmfaphuuaemm-yapyrmrr@wammaI ép themd5 dry
conbi ned or | Qe e S ) u fate,
and evapora% hy% n (Nax\%ﬁdéﬁa Qtﬁ'gr}l% vg%r%{:tpﬁnnneedh‘l gour é{ 9(?{ éh%gg Hgﬂrés room

met hanol / rretelfryvb@t\ee émM&‘uaﬂew% Pell LRadB7 )t dolla\fvéd)nbml cagdul rtgleQQM%Wlthf SamL di N,
2H-7§N(R (82 %Cﬁ%nga&ﬁl fﬁ\ﬁbér s%llFD'n% fo ZéQ'n &E{lﬁ) M) tr?e r(%§ct|6§ %aﬁlﬁléatedzwﬂﬁsms RlH)
H, 7.2-7. eaqwuwﬁwwrwgt?xtdﬁ solgtiag, a'zﬂ)eﬁrﬁr;ted ymeveﬁ{ porigns Oéms@v'emﬁ’ chigie. 2
6 FEe ~w@o~ W S9andpmtide wikidrilCover IsBOIGHh GUARS andevapbratdlyid bfford RGN, wWhichMas55,

126,60, 126 o33 g Serieord Rt Gapo i Grer rfnegsedl 7459 Gy a3 >

132. 22, 138whit soBWAD-105%3.. 83, 153. 75, 959.16. MS (% : 488 (parent +1,
100) . HRMVB Cal ¢' g4 ¢ 5%&12'\%5((%Eﬁf‘t2*7%)(m 4@)82%1 ; 408188l im 438, 2d0@s, 10
id

E. 6-(4-(1-Benzyl -piper nap n-1- i dm 2yl am ne
Pr epar ed asz'l"rl‘”_'éieérfﬁ (@ Jf§I1"')1 Q—y. H’I*)d”ﬂﬁ(%@"}ileég%{ﬁ@ﬁ)) as the
hydrochlzende sal fc-NMR yRDCh): MBS)? 53.3%97., 606m064H)1.52133L9 (126.72HR5.88. 77

(7m 2H) %q_é %%;%5 9( ?ﬁg (1267 1§]|_|§7Mé?% 1% ?é%%om%@%gu (m 2H) ,

30. 65 50 37 63MB(%):72375Bared!06.108), 106. 49, 115.08, 122.37, 124.97, 125 67,
t26.52) 126.70, A28.84 tf e, 14.,N18R3/38,00 934 .1 184 »3%4 ,
138. 35 153. 16, %57 Gl g’C e e %ﬁio 1"%83']' 82F éﬁtﬂl 100) ?13';"661?
for Cz~H2~ N§@2H@1*51§F|2‘$10® 63. 28, H 6 36 N 8 20. Found: c 63. 18 20 H

6. 40, N3g.88. EXAMPLE 25 . EXAMPLE 2
6-[4-(1-Benzyl -p in ne,
Prepared as in ._,\%é..“"aﬁ' "&P%dmg,’éu;’? 0%r i de

salt ' H NWR (b, PEP@ed)as i@ Exdmgient, Wltl'H}in e&ra?&b(om;mglstbp ;.151& Gl'ﬂuc(rmceﬂs: din2. 79

SL r 94 (1bH) Zirxbeﬁ‘\z'le(\gbhlg'éelo llé}novéga f]-guté)%}:jargar‘?) protéctﬁHg gfdﬁgqn 711’/" }1\35:{: m 23(5)%_3 6 83

(d, J=8, 1 ﬁftherv@w‘%'deﬁ?'t%) 8.14 (m 1 H, 8. 38 (m 1 H. "G NWR (8,
(13%3! 8)2 3%%53;0 SZHBHR GOCDEl): 6{)248bs, gm @.,361&519)2,243(216 2m), 511%9@)392%10’240,
132 25, 137 BeHiee 652 B0eges e redm. §ahi e, 1A 7% o B Bt 2
BC.NMR (5, CDCly): 25.8, 29.7, 32.7, 55.0, 56.7, 106.8, 115.2, 123.9, 125.7, 125.9,
126.6, 126.8, 131.5,132.2, 137.1, 137.6, 138.0, 157.9, 158.1.
MS (%): 345 (parent+1, 100).



30 M5 (% : 396 (parent+l, 100). Anal. Calc'd. for C~-H-N302HC1513Hz0: C
62.fi5 H6.13, N 8.43. Found: C 62.73) H6.06, N8.40. EXAMPL>= 26
. 6-[4-(4-Di net hyt am no- but oxy) - napht hal en-1-yl ] - pyri di n-2-yi am ne 35

Prepared as in Exanple 24, in 71 %yield, np 78-90C, as the h/}/dro &I ora&zfd
salt. ' HWOM¥I0B39 CDCI3): 1.75 (m 2H), 1.94 (m 2H), 2.23 [ST Bé’ﬁ(j" % l@rﬂnl}z
2H), 4.16 (t, J~, 2H), 4.63 (bs, 2H), 6.43 (d, J=8, 1 H), 6.83 (m 2H),
7.4-7.6 (m 4H), 8.08 (m 1 H), 8.32 (m 1¥H/. '3CNW (b, CDClI3): 24.33,
27.12, 45.31, 59.34, 67.90, 104.06, 106.44, 115.11, 122.09, 124.91, 125.57,
125. 83, 126.49, 127.17, 131 12, 132. 08 137.88, 154.B6, 157.73. 40 'h58. 06.

VO 99/ 10339 ~' >~I 11~2 -3 @é/%{ HS arent+1, 100). Anal. Calc d_ for
cz, H25N3cﬁ2HCL112(NE¢x%“)%MMz‘é}aH AEARG(Cin €05 6C 6474, To 4TEAUAEET cFasdgeC H
6. 89, N 8. 8(s4.TXANY4ENAT.20.

6- [ 4- (Pl peri di n- 4-vi oxy) - napht hal en- 1- y;@é@_ﬁén 2-ylamme 10 Prepared as
in Exanple 24, in 88% y| eI d, np 65 75C ee base and np 205 220C,

as the hydrochl oréfel244 . ' 2 2H) ,
I%|)726( glz (ZIF_TID 221) meﬁinad 24")1(Ex§np5c.91 (lrmi4°/1-6 méﬁslkﬁjsb@as?ﬂ@hydt%cﬁ%d@@alé‘] =8, 1
(8 cDGiH). 32. 01H M@RGQ CDFés)2®3 161164 ¢B. 1A, 2&71@933‘ 211272<"30H) 20 (@m 15
125. 66, 126.4§,3.88 %) §217(n051>JH 133535 (%ZJ—SJ-?!Q) 3.;575 (%32’1-1)84@4%@932%»4!—1})5545&

158.19. MB (
i |\130314(Jé°8+%‘32§ ol BT St 8 00) i R (e B O 2Mna. ¢ 70 30, H
6.77, N 10.99. GVGBJMW (5CEDEN2 289, 31.0, 31.5, 30.7, 54.0, 59.0, 60.1, 68.0, 106.8, 115.2, 123.9,

6-[4-(Pyrrol} ) p ] r a as n
Bl o 24, 17 d e Y PREPRE IR B RS e 1 FoRR I8 Y e
hydrochlmdelﬁélnSBHNNR (8 CDA3): 2.05 (m 2H), 2.87 (m 1 H, 3.05 (rn
1 H) 3.14 (m 1,@;&(%)%4%5‘(5;3““11 oy, 4 73 (bs 2H) 4 94 (m 1 H, 6 37 (d
J=8, 1H),674(d iH)G Hé

1H), 8.24 (m 1H) C@&d faeCadimNy @chté‘c?%fi? *3635%7%6 FPS"C’ 537456, *'7@961

105. 43, 106.7Ags. 114 91, 122.06, 124.98, 125.70, 126.13, 126.54, 127.00,
131. 35, 132.23, 137.82, 153. 29, 157.5%5 ég% '%3. M5 (% : 306 (parent+1,
100). HRMS Calc'd. for C, 9H20N30: 306: .E und. 306. 1608. EXAMPLE 29 30
6- E4- ( 1-2csobut yf -B{4ge«s. BiDimetnbxy-3 @ity droetbhibrpineim-2yly-thylnaphttiaien- 2y ipyridira e
Prepared as q,ﬁﬁg nple 24, in 38%yield, np 198-210C, as the hydrochl oride
salt ' HN |~):0923d J=7, 6H), 1.81 (m 1 H), 2.01 (m 2H),
2.12 (m 2H), 2. 1%’eeaied§~°dv5xme1mww'ﬁldzﬂwnzﬁﬁsc(m 2H), 4.59 (m 3H),
6 46 (d, J=8, 1H)'H-KmR {5, (ODCIEH.87 (n BH] Lur @, 26503.718mOBH)( BB26L(sHBH), B.88B( M 1

105, 06, 106,30, 4 o7t Wiy B %g-fzﬁ?@‘g?ﬁig% 48 633 2. Ssctot 5, 390 g4

131. 24, zslaz gfn;m 81)(mLBP. 14, 157. 76, 138 00. M5B (%: 376 (parent+1, -

b 77 ad w7, aoc A eEBLR ST S e b By B SaTeal M U0
115.15, 123.8 ,125.67, 125.74, 126.0, 126.5, 126.8, 131.5, 132.2, 136.8, 137.7, 138.0, 1471
147.4, 157.8, 158.0.

MS (%) 440 (parent+1, 100).

30 Anal. Calc'd. for CyHagN3O201/4H,0: C 75.73, H 6.70, N 8.46. Found: C 75.66, H
6.54, N 9.17.
EXAMPLE §
6-{4-[2-(6-Methoxy-1,3,4,8-tetrahydro--carbolin-2-yl)-ethyil-naphthalen-1-yl}-pyridin-2-
lamine
35 Prepared as in Example 1, in 60% yield, mp 132-138°C.

"H-NMR (5, CDCly): 2.81 (m, 2H), 2.81 (m, 4H), 3.31 (m, 2H), 3.51 (bs, 2H), 3.83 (s,

3H), 4.61 (bs, 2H, NB,), 6.46 (d, J=8, 1H), 6.75 (dd, J=2.5,8.7, 1H), 6.84 (d, J=7, 1H), 6.92 (d,

=2.5, 1H), 7.08 (d, J=8, 1H), 7.36 (d, J=7, 1H), 7.4-7.6 (m, 3H), 8.08 (d, J=8, 1H), 8.13 (dd,
J=1,8, 1H), 8.39 (bs, 1H).



5 EXAMPLE 30

6-[ 4- (1- Furan- 2-yl met hyl - pi peri dm 4-yl oxy~napht hal en-1-yl ] - pzrsr&(ﬂ]%é @)an‘i n
. € Prepared as in Exanple 24, m38%yield, np 178-195C, as th ﬂ ride
salt. "HHNWR (b, CDCI3): 2.07 (m 4H), 2.48 (m 2H) 2.76 (m 2 3.59 (s,
2H), 4.5wOm91023), 4.62 (m 1 H), 6.21 (m 1 H), 6.31 (m PETARIS/ 22195 (d,
J=8, 1 H, 6.85 (m 2H), 7.4-7.6 (m 5H), 10 8.09 (m 1 H, 832 (m 1 H).
'3CG-NWR (b, CDCI3): 30.42, 49.93, 54.93, 72500) 106.08, 106.44, 108.fi9,
109.98, 115 16, 122.30, 124.95, 125.61, 126.49, i 26.70, 127.05, 131.29,
132.33, 137.89, 142.07, 151.74, 153.06, 157.73, 158.02. M5 (%: #00
(parent+1, 100). 15 Anal . Calc'd. for CZSHZSN3022HCI 914H20: C 58. 54, H
6.19) N 8.19. Four@dNMB:(QSC%; K56, §82. N-B.594, SEXR.E09.2 103.9, 107.8, 110.7,
6-[4-(1- Isobwylﬁwrfz@lal (iiésﬂr $257d, 9%9/1, -@élehiza%lﬁz?slwihwélﬁw {324 383 Be
Prepared as in Exa e 24 in 45%vyi'eld, np 78-85C, as the hydrochl oride
salt. 20 'H 1(361‘65&@77 8% (d, J=7, 6H), 176(m 1 H, 2.14 (m 1
H, 2.2-2.4 (m 9 (%) 2442 pBreftm, 160) , 3.10 (m 1 , 4.59 (bs, 2H), 5.03 (m

(a5, 507 (o Gptlaorbtand Byclndor Tidaad *E?s ofig 2 raygo b 7algp )
27. 31, 3Q.2®,005$1‘B3.3 60. 50, 64.82, 105.29, 106. 42 115. 15, 122.37, 124.92,

125. 56, 126.16, 126.56) 127.05, 131. 20%(&37.88, 153. 66, 25 157.73,

158.03. M5 (% : 362 (parent+1, 100? H . for C-H-N30: 362.2232.
Found: 362.2217. ﬂﬂ:&@za@:ﬂdloxol -5-yimethyl)-amino}-ethyl}-naphthalen-1-y!)-pyridin-2-ylamine

6- [43(() 1PFuran (21 yrdpeted Bb mkbmek h dh W%@zwdoﬁﬁ sﬁ%@@;ﬁ@n@d&é&mw&{nﬂl n-2-ytam
i ne repare e as
hydr ochl ori de saﬂ?Nw}I—gxl\f%gBé 32@@1?7 %"Qé 7. 4. S0 e 4P24ps. 2H.7.2. 9
(mH) 3H) 153. RH,)(5e0 (5, 2#), 6.38 ((?12J=(8AI32|)6 I8, 11-[)?132@@ ,3H),, 684;0(601%)%85( aai,-l)m,a;m I(_Drn
1H, 6.21 . 1 H, 6.44 (d, J=8, 1 H), 6.72 (d, J=8) 1 H),
6.84 (d, J= %%51 ',H’7.%§’§J(T'n%ﬂ"1 H, 7.44 (m 4H), 8.10 M 1 H), 8.32 (m) 1

. "3C NWR (b, 18R (5. SDCRY 33514925352 18589, 1899.8108.1781870 113.25121Q) 120%. 47,
107.98, 35 14470305 sé%’éerZaszsZ?ze?E 134341823 1549; P65, 31%@80? 11%?/%9 %717?7 02,
131.30, 132.21, '137.809, 8, 152. 721 153.53 157,67, 158, ©' 386
(parent +1, 1905 15&al . Calc d for Cz4H~N3022HCf. 914H20: C 57.78, H 5 96, N
8.42. Faond: C 5fs96k): tbaE(pQSnt+1N1@))l4 WD 99110339 PCT/1B98/011.?2,9 39 2

s ~~s 202 5 EXAMBL

1- Met hyl - prperi df‘ﬁ% %?fc % E?Hf%a%%cﬂ "ko° ,T(Cb)f?c?)dl 6127-2yr|§hli4n'é 8!3%531"%% as

i n 1=xanpl eC®4,81i i 5S0M V.5&| d np 179- 187C as the hydrochloride salt 'H NWR
(b, CDCI3): 2.00 (m 4H), 226(s 3 g(m 2H), 2.645 (m 2H) 4.54
(m 1 H, 4.76 (bs, 2H), 5 (d, J= 6.78 (d, J=7, 1 H), 6.81 (d,
J=8, 1 H, 7.41 fSM-IZa(ﬁm Dlﬁuomcbenmamw)-;mm-namthalqn-ﬂ pyndm-Z-ylammNNR (b

CDCl 3) 28.46, 46 Pie'bare52s &FE.xariﬂle 64n Qib@§ne|93rnp 1960°blas tﬂn&ﬁycﬁ&hloﬁ@saﬁﬂ 124. 95,

Loa 50, N (o, FEWRIE CRENT 2o3db T ok TRl w0 B0 o2k are B A
H~NB02HCF H2 B, 68D)c. J<B, 68), 8:81 (AHI=7, 1H), 7.7 2. (A63H)FD &I S (MSH58.60 (M2H)H 7. 61, N
9.94. GYAAII 01 G‘rr-OMRéa é:)l,) 329 492,522 107.1, 115.0, Eg 123.7, 124 1|259 126.1,

6-[ 4- (1- Met hyl - py -‘napht hal en-1-"yl |- pyri dm 2-
Pr epar ed as 126 BxX@ipl33- 521§2 Oni3f>§3% & [188.1.1#38.13W8.84 18,8, 34P.q. &0 ﬁyﬁpﬂcﬂﬁb’rl de

sal t . @@Nw%{b15€msgh 2.10 (m 1 H. 2.35 (m 1 H), 2.395 (s, 3H), 2.55
m 1 2, 89 (m 1 2.99 (m 1 H, 4.69 (bs, 2H),
5(5 01 (rknl) 1 H) mf‘l&? }90?&?{5"%‘11 380() 6. 70H%d J=8, (1H) 281 (d, S=8, 1E)|),
7.43 (m 4H), 8. @Ral( malc’]inor BB N #P2HEH1/2H,DACHEO). b.C EBTE,3N:6.82. 877.922. 10,

55.09, 62. 3&%9%7]?%2" Q%%S&%é@G 51, 115.04, 122.39, 124.94, 125.54)

126. 03, 126 132.21, 137.88, 153.53, 157.57, 158.15. 25
M5 (% : 320 (parent+1, 100). EXAMPLE 8
35 6-{4-[2-(3.4,5-Tnmethoxy-benzylamino)-ethyl]-naphthalen-1-yl}-pyridin-2-ylamine

Prepared as in Example 1, in 80% yield, mp 75-95°C, as the hydrochloride salt.

'H-NMR (8, CDCly): 3.02 (t, J=7, 2H), 3.34 (t, J=7, 2H), 3.73 (s, 2H), 3.78 (s, 6H),
3.795 (s, 3H), 4.655 (bs, 2H, NH,), 6.46 (d, J=8, 1H), 6.49 (s, 2H), 6.82 (d, J=7.5, 1H), 7.4-7.6
(m, 5H), 8.08 (m, 2H).



Anal . Calc'd. for C~HZ, N302HC13H20: C 53.82, H 6.55, N 9.41. Found: C

54.02, H 6.45, N 9.13. EXAMPLE 35 20 FEB 2002
. 6-[4- (3 Di met hyl anmi no- pr opoxy) - napht hal en- 1-y~-pyridin 2-ylanmne 30 .
Prepared as in Exanple 24, in 91.5%vyield, np 105-120C, as_the
hydrochl SO #8083 t . ' H-NVR (b, CDG ~): 2.08 (m 2H), 2.26 [STARMEPI229 54 (¢
J=7) 2H), 4.18 (t) J=6, 2H), 4.72 (bs, 2H), 6.40 (d, J=8, 1 H) 6.8% (m
OH}, 7.45 (m 4H), 8.08 (m 1 H), 8.32 (m -3-H). '3C-NWR (b, CDCI3): 27.47,
45.41, 56.52, 66.39) 104.16, 106.47, 115.01, 122.03, 124.91, 125.63,
125.77, 126.47, 127.20, 131. 17) 132 08, 137 85, 154.78, 157.63, 158.17. 35
M (% : 322 (parqpt +1, 100 Cal c'd. for C~H-N302HC17| 2H20: C 52.52,
H7.05 NO9.19. FSuldR & G Cb>2 33+§ 697754Ni§97§°7EWL‘@5§61 5.0, 123.8, 125.4
6- (4- (1- Aza-1ke.ey CalsZ4212 noibe 3- yer VBt.62182 )abe s 436y, |13p¥I 3i8) 138 f48.Ne
WD 99/ 10339 Ig% §98/01229 -~0- 2 6 FEB 2002 5 Prepared as in Exanple 24,
in 89%yvyi el d J0-228C, as the hydrochloride salt. ' HNWR (b, CDd 3):
1.41 (m 1 H), 1.834(%médidarentr1700fm 1 H), 2.09 (m 1 H), 2.27 (m 1 H),
2.78 (m 3H), 2 . 5 (
& is i oy 9A¢\aK @alc%"%or é%,l-?’% é)mzll-_iél 6H§§) g;éé‘bs ]H'T')oo ,ﬁ7;1114 BP?.lnd "%_D
8. 09 (m101 Iﬁ)3048'1920 MP-98. H). ' 3C-NWR (b, CDCI 3): 19. 61 24 37, 25.15,
46.53, 47.33, 55.73, 73.44, 105.38, 1pgadpLedO0 114.95 ) 122.07, 125.01,
125.73, 126.24, 126.54, 127.05, 131.29, 132,33, 137.84, 153.00, 157.56,
158.20. MB (% : 3d41¢-ERChlore-benzyiaminn)-ethyllnaphtrgien-1zyI-pyadin2Vamiaen s HO) 51 2H20: C
57.02, H 6.52, NFeddred dsarBbimple § isifg as Hp&c@&or N-&cﬁ&bbérﬁy!EiWPhEhBZase

6-[ 4- (2 Di met h h

oy e 2-y1 35 HuoR s s oringn Sab e BRELET e BREL R Sbscnlnme awerro o
250 L rBund@fiyding dheedictierobsnzy qompayed e ﬁn%d@dwmsmmm@ld i Adfe eld, mpd®0- wer e
added 2. 96 gs(czgsml’,a,m&kﬁ,dzs&tetrahydro napht hal en- 1- of and 50 mL

1, 2- drchloroethaqe sol ution

tri butyl ammoni um 'E*TN"ﬂﬁ @rﬁ:'a@'s)r r? 9§dt n’E7 12 23 &0 Enidr &k ﬁgﬁébﬂrz'o"gvﬁ &e (B%@?“) 10
mn. After wNH,)J, 648¢, 388, adglislgsedak7, he) M7 8{mro)re.oe@ReHat ure, the solution

e e e M g B LS U R EE e bt e, i

t ri but ytzmues.am2esotdide 1802, 166 .di3dier tast1, y57.2958.8+ NVR (b, CDCI3): 1.70 (m
4H) , 256(t J= 6, 2H), 7.02 (AB, 2H), 8.0 (bs, 1 H,
OH). ' 3C NWR (b, 33882(58‘]35“ 1365 23.8, 30.5, 114.0, 114.7, 126.6)
129.0, 136.7, 154ng. C RE fabﬁuézz&qh"i%z@ﬂé%@ﬁnéa: i63.09 ME-3ANB BRI Feynde,
and treated mala@g, Rig 2630 nmmol ) benzyl brom de and 5.53 g (40 mmol)

pot assi um carbonate, the refluxed 14 h, TLC showed a 30 major spot at Rt =
0.3 in 10% net hyl ene chl ori del hexane %Mﬁé%b@nryl brom de at R0.4). The
react i oredwas cooIGe(d—{Z-biBuuam}d-ylmettglL'mim;-ahﬁnnapomalehwqr)wmimﬁ-iylami dl et hyl

acetate, and the rﬁ?é&f%&aig il Bdriy e%%%@t rXﬁﬁ?.%s*’& Grrocrﬁé}ﬂ Ly ne,

dried over sodiu and evap ora e Tesl ographed
on silica gel usiHNMR{GEG DSk 300 @r #ﬂe?Hbﬁaﬁé (dg)=8| Zfﬁn@ 79 ¢¢. @t} 9168 (Bs, @Hg
(63% of an pi.] 6.13%bs 143)d, sks 71H)( 27,2169, A39. S
(3, z_zj 8.1 ﬁbsg ii‘%@s((& 1@]3@43 \d. sts, 1@) 6183 (%H)Ng (bméCDC %‘(‘rh')st%Qs“
22.9, 24.0, (g '1’) 69.9, 109.8, 1167) 1271 1279 128. 6, 1291 129. 3,
137.2) 1R7.5, 1553¢NMR38 CDCl3). 33.4, 46.1, 49.5, 106.9, 107.0, 110.0, 115.05, 123.8, 12/57 126.0,
5678tetr 0} - I WO 99/ 10339
5 Lo, oL BRI B Mol LB TRRE e g VD 0910390
solid after fi turWG&IW(mfﬂé‘ia‘rﬂé np 199205C in 72%yield. 'H NWR (b,
CDCl 3): 1.72 (m &Ha'bcﬁﬂ&é{;ﬁ,,ﬂ@mcﬁa@ﬂ%(é&%b')u 6©56RQ 1084, Rodi; c/eald, (d,

J=8, 1 , (. 2-
H) H604 N9 6

35 EXAMPLE 11
6-{4-[2-(3,4-Dichloro-benzylamino)}-ethyl]-naphthaien-1-y[}-pyridin-2-ylamine

Prepared as in Example 1, using borane methy! sulfide in place of the lithium aluminum
hydride/aluminum chioride reduction in the final step. The final product was prepared in 68.5%
yield, mp 145-170°C, as the hydrochloride sait.



"3C-NWR (b, CDCI3): 22.6, 22.9, 23.4, 30.0, 107.8, 125.9, 127.0, 127.6, 128
4, 131 7, 10 137.5, 140.8, 156.9 C

. 2-(2,5- Dlrrethyl pyrrolyl)-6-[4-benzyl oxy-5, 6, 7, 8-t etrahydro- naahthw @wl]
-pyridine Prepared as in Exanple 12C in 100%yield as an oil (

CDCO 3): We/e3p92H), 1.91 (m 2H), 2.29 (s, 6H), 2.93 (mPYHE 8@‘%@ (s,
2h), 6.02 (s, 2H), 6.91 (d, J=8, 1 H), 7.21 (d, J=8, 1 H}, 7.32 (d,—J=8, 1
H, 7.4-7.6 (m 6H), 7.89 (t, 15 J=8, 1 H27* 3C-NWR (b, CDCI3): 13.5, 22.5,
23.0, 24.0, 28.9, 69.8, 106.8, 108.2, 119.6, 123.1, 126.8, 127.2) 127.8,
12.9, 128.6, 128.7, 132.8, 1368 137.6, 138.0, 151.4, 156.8, 160.4. M5
(% . 409 (parent+l. 100)

2- (2, 5- Diet hy| vaTNMFS/ﬁ) 9@5[3)4 h9®iftodey - B1)63-29%Btt = r Ay &r70-(hadiht 1180 &5, 2Hy1 ] - p
yf: d:jnel 20 R{G%O(@gwd @58 '1H E%@g@béf‘? é—aﬁé;@-?l@@%?m %'d?!(x% 21N | ow rrefttng

sol i

T Sy 5O ot Bncly o b i bl b T A o B e L5 %)
7.02 (d, J=826.4, 1dy.3,127.43120ch, 130:8,130.2 HB0.7.71335, 16el2, 28, 136.4))1387, 8.(1157.8=8, 1
H) . " 3C NWR g? CDCI 3): 13.3, 22.3, 22.8 23.3, 28.6, 106.6, 112.1, 119.7,
123. 3, 124. é 55 127. 8 128.7, 131.9, 136.6, 138.1 ) 151.2, 154.4, 160.5.
S (% ®19 (paré«dﬁ(#’]) 3§®(®?femE1 100).

2- (2, 5-Di et hy! pﬁmsxobmla-féﬂc,h& é%bﬂ@%(é‘ﬂxég% 8s. %msfrr\aﬁwrﬁo@gpht ha
l en-11 - ridnme Prepared as iI'n % yiel'd as 'an oi |

"H-NVR (b, €833 H5P23N662, J=7) 3H)) 1.71 (m 2H), 1.83 (m 2H), 2.19 (s,
6H), 4.26 (q, J=7, 2H), 4.6fi (s 2|—|EXA5|pQQ1iS 2H) 6.64 (d, J=8, 1 H),
7.12 (d, J=8, 1 H), d, d . 7.82 (t, J=8, 1
H. "CNW (b, CDC13)= riga > 65 5,

106. 7, 137. &,efeirik@tcﬁScﬁéﬂﬁZO 126 9 127 7 128 5, 133 4, 137 0, 138 1,

151.3, 156.0, 16 405 (parent +1, 100) F.
2-(2,5-D net hyl p LT § Vephttdiens hoxy-5. 6, 7, 8-t et rahydr o- napht hal en-
1-yl] pyndme Pr eﬁarae Oa@Lurer:bameéi @Feﬂwpfémﬁdém@ﬂ fugne| ang| Ngnleprpere

199- 206C. aWe@zgé%l 63&:?@5%!39@59&'—5’0%&12-41%hloroeth§né:a5d Wittrsthhg 2 soltidbhVe& (b,

CDCl 3): 1.62

DG3): 1 OF b b Loabopor s oL b o Bk A
(d, J=8,201 H)mut&;. Stef $timnd =8 ,additdnal 103findtRAat (rapm EBEEG)uUre, ik Sfiytio? Wad wadied6,
23.4, 28.4, , e k7. 23 6. 7 7. 4, 2.8
136. 6, 138. é”%f@"f %@Qi‘%ﬁé’%f&'ﬁ%gﬁ?& 32%0&%75&’5'%“3”@% ?éaer%”%?ai% 1J1"%0)

G mixture of product and tributylammonium salts was used directly.

2- (2. 5- Di met hyi pynrNMMs~cbétg)(Nzblr(@“ﬁ@tﬂwtmfdwmﬁv‘é@kd‘fPJ-hQXYH)‘SBQSZd G=petrah
ydr onapht haI en d& yridine Prepared as in Exanple 12G in 100%yield as
an oil . 8(11§d 1'8): 1.67 (m 2H), 1.77 (m 2H), 2.14 (s, 6H), 2.76
(m 4H), 252 96 (s,*cLEMBHS,, CIXIO8 1058, AMy) 122.77121.3) 128145, 126.78037.8, 12819, ;138575
(d, J=8, 1 H)53 7.11 (d J=8, 1 H, 7.16 (d, J=8, 1 H. 7.34 (d, J=8. 1 H,
7.82 (t, é ﬁ . "3CG-NMR (b, CDC13): 13.3, 22.2) 22.8, 23.6, 28.6, 35.7,
36.7, 67. 7 106. 5’ he abave Pl wad dissived n2100 mL Bp@ortitriie 1907 t@ated Mh §)57 TBI3Q MkB6. 8,

138.0, 151.2%¢ nz}ﬁﬁm%udelm 853 396 0 nmdBpdtdésium?Eiafodniia! gt r’e%axeéoﬂ) hout® Hic
2-(2,5-D net hyl'pyrr N- di met hyl am noet hoxy) tetrahgdr ona

pht hal en- 1- ;?PTW I'"GP %p°f3? ar%%i'“atsk Wmﬂﬁ%ﬁ%dqwaF% W/GE?Fdeaésma'ﬁ 0i | .
"H NVR (R ©bwed)into idilut® aqueous hjdrochioddB adidrethy? ldbetatd, drfdl the ,ordaniic, laykr 36p4rated, 6H) |

2133 (14 ISl Pyl S0 oy i, o g A ot s, ©
7.81 (t, J g:hromampraphed on silica ge! using methylene chloride/exane as eluant to afford 5.8 g (93%)
of an oil.
'H-NMR (5, CDCly): 5.22 (s, 2H), 6.74 (d, J=8, 1H), 7.4-7.7 (m, 8H), 8.21 (d, J=8, 1H),
35 8.39(d, J=8, 1H).
BC-NMR (5, CDCl3): 70.3, 105.9, 113.6, 122.7, 126.1, 126.9, 127.0, 127.4, 127.9,
128.1, 128.7, 129.5, 132.6, 136.7, 154.3,
MS (%). 314 (parent+1, 100).
B. 1-Benzyloxy-naphthalene-4-boronic acid




"3C-NWR (8, CDCI3): 13.3) 22.3) 22.9, 23.7) 28.7, 46.2, 58.4, 56.6, 106.6,
107.6, 119.5, 122.95, 126.5, 127.7, 128.6, 132.4, 136.6, 137.9, 151.2, °
- 156.9) 160.35. M5 (% : 390 (parent+1, 100). I. 6-[4-(N,

N- D et hyl anmo- et hoxyl ~5, 6, 7. 8-t et r ahydr o- napht hal en- 1-yn- pyr iﬂiﬁfgofﬂay
m ne PreM@euledy? i n Exanple 121 in 57%yield as the hydrocREd tyeap
239-242C from net hanoUsopropyl ether. "HHNMR (S, CDCI3): 1.64 (m 2H, 1.71
(m 2H), 2.33 (s, 6H), 2.67 (m 4H), 2.74 -8, J=6, 2H), 4.07 (t, J=6, 2H),
4.55 (bs, 2H), 6.36 (d, J=8, 1 H, 6.62 (d, J=8, 1 H, 6.67 (d, J=8, 1 H),
7.07 35 (d, J=8, 1 H), 7.40 (t, J=8, 1 H. '"3CNWR (b, CDC13): 22.3, 22.8
23.6, 28.1, 46.0, 58.2, 66.4, 106.0, 107.4, 114.3) t26.2, 126.8, 133.5)
136.2, 137.6, 15¢mp thesprogsduresp Bxamas (189 6.9519 (1HAFERIL Pi 4-brery-1-beezaloxy-

Cal ¢' d. f or ndpnidhetd3attdodvehédithe frodit AB5%Yicld 453 whitelddid® Inp fagliBghc. C 58 72,

40 H7. 14, N10. 79. 9 339 PCT/ | B9 ~~~ =~

oar (NN D et hy TR ibﬁgz(yﬁr% Yhet ?%miﬁpaeg KD EII ) pyri dm 2-
yl amme may al so teNmRe@acedi.py 68be 16408, | ai7ng2nRt 18208, 124.8, 125.0, 126.5, 126.6,

4- Br ono- | agkho tetrahydro-naphthalene To a 1 L
round- botto%g_ﬁ7£&%%3?%ge§%% T%} %%%ﬁ'gg? and N2 inlet were added 10.0 g
(44 mmo19 4- br orfh2526 gh NP L4 ) pyfidniExanpl e 37A), 19 ¢
(130 mol) 210 qsrg;rargwsmwm .rpmoawmd;gvg,raacm onde, 30.3 g (220 mmol )

powder ed pot assi um car bonat onitrile. The reaction was

refluxed 60 hour §-NMR(§ BREH) b?y25a<ﬁ %t@d??? éﬁn&'ﬁ) P& (% ). &9% HedBhitdr 7-8& (dnd
conti nued rgflsuH)nga- f/@émzm)hpggg. J=8H)l €L Sg qn)\aa;sg(.eﬁoq.h ed, filtered and

concent rat e, e e AU 95 LA A8 HEC, B3 B A5 Y e

met hanol | net hyl e

brown oid . 126.4, 136MMR7(B 127CDER8 Y 128.67 230(513248])136 2, 88.0, 351.8Hp5.02563. (m 2H))
2.68 (m 2H), 2 01 (t, J=6, 2H)) 6.53 (d, J=8, 1H), 7.28
{d, J=8, 1H). 2 M ke %,ﬁ’géfﬁéﬁ%ﬁoc’ﬁlzz 1, 22.8, 23.7, 30.5, 46.0, 538.2.

66.6, 109.2, 11&® 2:2 $mn8hylm9|yt2-5-(4-hm>g- -naphthgl)-pwidine 2981 300 (parent+1 ).
20 K. 1- (N, N-Di ngtydsani %&Ja&meuﬁaa@ Zqﬁppwwﬁwmaﬁséﬂaﬁmh%&%re‘lac#a 60“' c

acid To a 1 L. 3N round-baot t oned 3 E septum and Nz
wer e added 853559 @(958 qpm;,-()z 5—d1methylpyrrol 1)-6-( benzyloxy- -naphthyl)-pyridine, 120 g

4- br omezd - (Qseﬁsn‘mhﬂyérﬁﬁbmfdﬂﬁmy}mﬁn@,1h°/8pélledmrahydémom&ﬁbtib\&IL%ﬂﬁn@ln¢h§00 .

dry tetrah r fu Th .

ot ) o o A Aden 0 R Bhal R S erlddorblt aaeBlt 2t bl e *
reacti on weeooled |anq! dilered thr@t $jSte with etna‘nelnalEB"Etthem_ C(ﬂaﬂde4 e filtrater was hy|
borate was Qgglpfed @Rk h@s,a@a@veénourb L dthyi %ée@tk/aqié&gs fsea.urz dba?o'aﬂat&@slm to

roomterrper ature over ‘6"? . The reaction was oguenc
saturated affSHRRIMAYAT BT YRENEDIMIR PHIS: diRY KL § &’Fbﬂ"thﬁr%'lQ %"FPR%‘E%%%“QM hyl
acet at e25 Theovorgid)i121lgay®@0%pas washed with brine, dried over sodium

sultate, 2t evangigh Ricplle 418 duBorBd 41 8hEfk ANIANE 18 Ryt 1o
2.68 (m 2K)29 (@, B9, [.88 (2498, 18), 372 (tny=82HY), 7.85 Ir8 1HNE. BHm, 18). 74 (d, J=8) 1H),

8.03 (d, J=8, 1“90-NMR 5 CDClL): 13.8, 106.7. 106.8, 1078, 1196, 12255, 1245 124.7, 12
2-(2,5-Dine ( ) di met gﬁjam noet%oxy)~ % t'et rseghydro

rrol
napht hal en- 1135351 fgﬁyﬂ %87I'd3%c85'@§2nf_51r53ﬁ 2.588Bonmed fl ask eqw pped with
condens® and NZns(%)eBm@afen&dpfw)BS 6.3 g (23.4 mol)
1- (N, N-di net hyl amoet hoxyr 5, 6, 7, 8-t et r ahydr o- napht hal ene- 4- boroni ¢ aci d,
6.0 g (23.4 mmol) 6-brono-2-(2,5-d~net hyl pyrrolyi)pyridine, 10.1 g (95.6
mol ) sodi um car bonate, 552 ng tetrakistriphenyl phosphi ne palladium 200 nL
et hanol and 20 nL water. The reaction was refluxed for 20 hours, cool ed)
and filtered. The filtrate was concentrated, taken up in 1 N sodium
hydr oxi de solution, and extracted three tines into ethyl acetate. The 40
organi c |l ayer was washed with saturated aqueous sodi um bi carbonate sol ution
and brine, dried W O 99| 10339




PCT/1B98/ 01229 ~ ~ ~~5 ;~. 5 over sodiumsul fate, and evaporated. The
resi due was chromat ographed on silica gel using nethanollnethylene chl ori de
_as eluant to afford 7.67 g (82% of the product as an oil. H-NI\/RéB B 2002
CDCI3): 1.69 (m 2H, 1.78 (m 2H), 2.16 (s, 6H), 2.36 (s, 6H). {3
J=7, 2H))WQOIP®BM 4H), 4.11 (t, J=7, 2H), 5.88 (s, 2H), 6PFE %%/013-98 -1H),
7.11 (d, J=8, 1H), 7.20 (d, J=8, 1 H), 7.36 (d, J=8, 1 H, 7.81 (t,—=J=8, 1
Hy. 10 '3CGNWR (b, CDCI 3): 13.3, 22.3) 22. 929'23 7, 28.7, 46.2, 58.4, 66.6,
106. 6, 107.6, 119.5, 122.95, 12fi.5, 127.7, 128.6, 132.4, 136.6) 137.9,
151.2, 156.9, 160.35. M5 (9% : 390 (parent +1, 100). This materialt was then
converted to
6-(4- (N, R di met hyg-&%s.Prireath FROCINSR pARBNEheVIidine 3. pyri di n-
2-yl anine by the Taatmdmgrdéembmanﬁmam @B&ams&%weehrch N;EIeE\R{éWI%laEe@B

"2y i e PrBgPE TR @%ﬁfﬁ?t@v*@?o'vﬁﬁ@%ﬁ%- G R

as the hydr @mrdl)oath)(ﬂérmlacetaté H-08VR (.88 mBoQl )assiom@arbpngte, AR 25 Iml7 dcetonytriidH) |,

§~77 (m 4H)l' e ?'bxgge %E% rezillEQeg 1% hggrs( EB@Ie%QTﬁE:f 6%5»%9(15-&!}’\4] S%atélli%xan% %cgu e%ad
J=8, 1 HP T’t‘DY’a‘GH and egracggdp{)to emyum(afe rggmq_ﬁayer VRS- VRaVReq with bime) gfjed

53649 2%33, ove}. s'ad.ura?sm?ate Zdhd avagefatd. Prie Rsidld wis cAdiatbgragiid. oa, suﬂ;é‘beﬂusmjg% 3,

136 37.7). 156. 4 (% : 338 (parent-+1,
100). 25 AniF"a"ﬁ& fry-agetate &Fet‘ii"‘g&af}ﬂé%%%%ﬁéﬂg’g%?ﬁ%ﬁ"sl H7.60, N 9.05
Found: C 54.00, FH-RNVGR(3, CDO})19.31 BXMVPRED, 226 (5, 6H) 429 (G J=T. 2H) 482 (5, 2H) 654

6-(4-[2-(ter t e rQy L en-1-
I)(py£| K 2 MaégE'lE-’ré A FTa0% Eh@g%fpl &9y ,sgl?'tr?%é M?él &n?@ g”'@ y
as the Mpdr 888lmrile salt. ' H NMR (b CDCt~): 1.08 (s, 9H) 1. 64 (m 2H)
1.74 (m 2H), 2. 3‘%5Nrﬁ§éa Hol,): 21@5 MB e4|z|)65'? 1695(50701169921%6 42%1553 =6,
2H), 4.50 (bs, 2H), (d, 1 H g 8(d, J=8, 1
H), 7.08 (d12§§8' 3. Wy 2. ’723:5911%%5 1344, 3?.1 333 ﬁNW?bﬁa@dﬁB@): 22. 44,
22.89, 23.72, 261\&7(%)23012(6are&@1 66o). 50. 50, 67.89, 106.05, 35 107.50, 114.52,

126. 21, 126. 88 ;%‘Eﬁ ’ﬁ 196' lléﬂ 53: !156 a ! %_517 6%} $é58 l97 M (%: 354
(parent+1, 100). H 8.18, N
8.75. F&ind: C 59029125 hi8roR&x- -bdtloBied flask edﬁ@p%wmgemﬂd%wl@m@ addeg) 2

fi FEB 200243, B"?b?rﬁrﬁl f 2-(2,5-dimethylpyrrolyl)-6-(4-(2-carboethoxymethyloxy)-1-naphthy!)-
6-[4-(2- Dlsoplrz%% 2 o " Ime7y‘:8"’my> ” (-‘r:ao or?aomnplealygrﬁ) _l;/ap {))I’Idln

“2-yl amine PYERE l-‘u“hseﬁﬁwdetm@ed 478 mm(%@%w@'mh% RIS RYdrate ip e
hydr ochi OndQ/at‘eN With addithdR rodthanoDiel mbintain 84olutlon. JTHe réddlion Wad sfrrednat rdbh,

1.75 2 4 L.J=7, 2H... 3. 05 =7, ,
590 (1) e s ol (COfP! e 319 el S SR E picn g, a4
H), 6. 7@5(dextiecid ifto lditlyl dcedle.( The brginicliaydr wag wWabhéd with) blne, Anéd overGollivR (b,

CDA 3): 20. {a tezgnd’sgvap&'gteggo s’oﬁd 632)7:?2(30%55 44.51, 49.42, 69.26, 105.99,
107.53, 114.39 126 14, 12 136.12, 137.67, 156.51, 157.60,

158.88. NB (9 - "’t"p(ér%fﬁ?wln%ﬂf“ Ar?éﬂs 2681 5c89ds: 246765 (d, J=8, 1H), 720 (d,
C~H~N302HCI s&ngwm R)4H), G.688 (958, H19804 (mNH], Su4i(m, Figund: 15 C 57.74, H

8.62, N 7.25. FY+ ﬁ@%ﬁ%gg%ms 113_'3 §5% 1%;1_‘5%5?(:1?%0 ?‘Iéﬁ‘l? H&fg 125.0, 125.6, 125.7,

6-[ 4- (2- Di et hyl amT™®
1-yl ] - pya0i di1@7.2-12B.am284, F808)a820l 1286, 1512 2543, 4589,,170.8. 42% yiel d, as a
hygr oscopi ¢ sol i q[,,sa(;,)t %@%E@f%e’” de salt. 20 "H NWR (b, CDCI3): 1.07 (t,

J=7, 6H), 1.66 (m 2.8 (m 8H), 2.91
4. 05 (r? J=6, 2( rrot (Zﬂdlme:thmlar(nmoqarb@nﬁ)mﬂwmaﬁ(r)J1lmpmx_lt|-|)H))

6.69 (d, J=%yridine) , 709(d J=8, 1 N), 7.43 (t, J=8, 1 H). '3C NWR (b,

cDCl 3). 11. 97, 35. 22 8 28.11 47.78, 51.67, 66.62,
105. 90, 107. 43, %i‘if’aféasi'b‘g"%% 1?’2% %07”2 Y84 a38M 0l 35 50 ' 137. 64, 156. 43,
157. 54, 3658. 91 JE-NMR UEDCR43.205 s EH), 287 (€.08). 3.10 (s, 3H), 4.90 (s, 2H), 5.89 (s, 2H),

6.93 (d. J=8, 1H), 7.21 (d, J=8, 1H), 7.4-7.6 (m, 4H), 7.90 (t, J=8, 1H), 8.08 (m, 1H), 8.38 (m,

1H).

BC-NMR (8, CDCly): 13.5, 35.8, 36.8, 67.9, 104.7, 106.8, 119.9, 122.2, 123.5, 125.4,
125.56, 125.63, 127.1, 128.1, 128.6, 131.2, 132.1, 138.2, 151.8, 154.1, 159.0, 167.7.



~Yannpi ¢ d~ 6-{4-(2-(3,4-Di hydro-I 86 Fto (uy
H i soqui nol i n-2-yl)-ethoxy] -5, 6, 7. 8-t etrahydro- napht hal en-1-yl ) pyri di n-2-yl
. amne Prepared as in Exanple 37, in 67%yield, as an anorphous solid, as
the hydrochloride 30 salt. "HNWR (b, CDCl~): 1.67 (m 2H), 1.79 (l
2.73 (m WOPpY183D4 (m 4H), 3.03 (t, J=6, 2H), 3.83 (s, 2HPCTABIEAIIY J 6,
2H), 4.87 (bs, 2H), 6.37 (d, J=8, 1 H, 6.65 (d) J=8, 1 H), 6.74 (d J=8,
1H), 7.0-7.2 (m 5H), 7.43 (t, J=8, 1H). "&ONMR (b, CDCl 3)~ 22.39, 22.81,
23.73, 28.17, 28.82, 32.46, 51.37, 56.38, 56.86, 35 66.47, 106.29, 107.47,
114. 25, 125.56, 126.10, 126.14, 126.53, 126.95, 128.61, 133 25, 133.98,
134.47, 136.30, 137.84) 156.31, 157.79, 158.46. M5 (% : 400 (parent+1,
100). HREB Cal ¢’ S @i 4e9@rreRE0: 108D0. 2383. Found: 400. 2389. WD 991 10339
-46 PCT/ 1 B98101229  ~ 2-(3 5:Dimethyfb§hroly))-S (45240 Mitatrd@minoethyl)methyloxy)-1-naphthyl)-
6-[4-(2-Piperidin-I-yl-ethox~~5.6.7,8-tetrahydro-naphthalen-I-yTT-pyridin-2
-yt am ne Pr@é’éﬁr@d as in Exanple 37, in 93%vyield, as a foam as the
hydr ochl ori de saIPrepareId-dSJIilF“i)(aSlpleOIB@hS)OO‘VonlelQaianmIZH) 1.58 (m fiH, 1. 74
(m 2H), 2.51 (m 79 [t t
e o H?Eﬁ g c@Z:I ”tzé‘ 6H?24%(é 8H), §§15 83%% gsg%z 6'6%‘-4_)
H, 7. 080(d593:68 2Hj, 0(d7Jf-ﬁ91("i 7. P:(B J=8, Hy), 7“5('757N|VR4 H5,7- 88061 55 1*‘22843(m
22. 8:7)) 2326731;3)6343 718, 1+36. 033 28. 233655 04, 358 01, 62 :29,3 106. Og 10; gg
114. 37, 1 55,7 137. 7 156. 157. 7 15
(3 352" ( par ont TENNG S CHoRt 126082 4821570 CHANTS 12108255 13511805 C
57.94, H 8. 1@53N2884f26 o-02878] 1346 160.881329, 138.17154%8, 156.8.189.1. i =YAA/ I D G dd

6-[ 4- (2- Morphol in f ”% ofy 7, 8-tetrahydro-naphthal en-1-yl Lpyridin-2
-yl am ne: Pr epar (Jé aﬁééx 03’7 in 67%yield, as a white anorphous

solid. "B NWR (dwmmmmnaoumemw-z-@a@& (m 4H), 2.fi8

(2 rlpl) 42) 39 2. ( 31 S t_él’o %01 Oél}‘rﬁ. roaka bot@m@& ﬂéﬁ@ eq‘ﬂllg%ed \ﬂﬁhj&néénser]?l_b@ Nﬁh‘& w%e %é?lédb S,

. 3G NVR1ES, m@d@t‘@)? "mm 36 é éﬂ'W‘v‘molyﬁWgﬁ@%%ﬂlmeswlamoew)m%hylce@) -6,
61527027 1228312 hthww-éy@ne $6Eﬂmg3wdr$%n?€b hy]:lgcfgrg&ﬁ’de Q&% stfanoll 3rid $E?)L \Sléc@r 3the
. : + n
CZ, H2~N30z 1F‘§ﬁ§’6:""5&(’%@'¥‘%"9‘}3"5 rf—i(%',?ﬂﬁ '2"?188?{8" ""%’ %B‘eéf”e?%‘s?‘y%i"“‘?{fc
11. 56. CVAARGI ar@ wlash€d-Auth 2thyl7 adetal. hyte agudﬁl:ls layer was adjusted to pH 12 with 6 N

L 3] di oxcl obg, %rglédﬁ%%cﬁ%ﬁde%@n o) g e v s%v%en%o}t%k%gh% ERPdHdae. en- 1-

yI)pyrldln- am ne epared as In é‘:e ,asa
white, amrﬁh@&@a%’ﬁﬁyﬂ' W%Fsd"FHé’V?{fﬁi"%ﬁP'@rt? eé’aP‘tfat‘-‘dMNWd( %) mp1. 65

(M) 2H), 1.8616avc.2H), 2.72 (m 4H), 2.84 (m 4H), 2.98 (t, J=6, 2H) 369
(s, 2H), 4.20 (t, 2 ( 2 6 ,
H) 6.47 (s, 1 Hi‘éﬁ’sg’ F%’C"‘)l %sé & F%g “ J% 2‘% ﬁl)zwlﬂegz?’é “gs—é"s g”
7.11 (d,ZSJZﬂﬂz)lsl*B(d 3280 2HY, 6,84 JmRH) I7.44] .6 (BHAH)E. MR, (1), 8GDEh3NH). 22. 44, 22 89,
23.79, 28.25, 29 6 6 , 7,
107.57, 10843, 1TAVEfe RO 407 sp208dng59, e, 10 22 5 bR Pes 4o
137. 76, 145188, 1221.&‘@34 1372, 388.0,164.7667-8158.287. M5 (% : 444 (parent +1,
100) . MS (%): 308 (parent+1, 100).

Anal. Calc'd. for CygHyyNsOe1/4H,0: C 73.17, H 6.95, N 13.47. Found: C 73.18, H

30 7.00,N13.43.

EXAMPLE 13

6-{4-(2-Pyrrolidin-1-yl-ethoxy)-naphthalen-1-yl]-pyridin-2-yiamine

Prepared as in Example 12, in 69% yield, mp 245-255°C, as the hydrochloride salt.

'H-NMR (5, CDCly): 1.79 (bs, 4H), 2.685 (bs, 2H), 3.035 (t, J=6, 2H), 4.30 (t, J=6, 2H),
35  4.68 (bs, 2H, NH,), 6.41 (d, J=8, 1H), 6.82 (m, 2H), 7.4-7.6 (m, 4H), 8.10 (m, 1H), 8.31 (m, 1H).

BC.NMR (5, CDCly): 23.6, 54.9, 55.0, 67.8, 104.2, 106.6, 115.1, 122.2, 125.0, 125.7,

125.8, 126.6,. 127.3, 131.4, 132.2, 138.0, 164.7, 157.7, 158.2.

MS (%): 334 (parent+1, 100).

Anal, Cale'd. for CyyHaN;002HCle1/2(C,H,,O): C 63.30, H 6.82, N 8.48. Found: C
40 62.23,H6 41, N 9.56.




" Anal Calc'd. for CZ~H-N3CB8: C 73. 11, H 6.59, N 9.47. Found: C 73.37, H
7.19, N 40 8. 96. WO 991 10339 -47 PCf/1B98/012?.9 ~ GF E B 2002 5 HR\VS

. Calc'd. for C-~H-N303: 444.2287. Found: 444.2287. EXAMPLE 46

6 {4-[ 2- (4 Mt hyl - pi per azi n- 1-y1) - et hoxy] -5. 6. 7. 8- tetrahde&&a@rﬁQ&@ﬂZl y
1) -pvri dWQ291%99 m ne Prepared as in Exanpl e 37, in 100%y QL223

anor phous solrd, as the hydrochloride 10 sz;:%t H NWR (d, CDCI3): 1.2 (m
oH), 1.72 (m 2H), 2.26 (s, 3H), 2.4-2.8 (M 12H), 2.81 (t, J=6, 2H), 4.09
(t, J=6, 2H)) 4.50 (bs, 2H), 6.35 (d, J=8, 1 H, 6.63 (m 2H), 7.07 (d,

J=8, i H), 7.39 (t, J=8, lH) '3C-NMWVR (d, CDA 3): 22.4, 22.9, 2B.37, 28.2,
46,1, 53.37, 55.2, 57.3, 66.:1, 106. 07.6, 114.4, 126.3, 126. 9)
133.6, 136.3, 137.7, 156.3, 157, 7, 11@—%& (% : 367 (parent+1, 100).
Anal . Calc'd. fors-@-{B{Rds HWﬂ@@A}M—mﬁjo]-&hoMnaenthawn?1-ﬂngriwnézQ. 55.
Found: C 54 (hinet! 7. 959, N 10.50. EXAMPLE 47 20

6-{4-[2-(4- BrrreT‘h,yl anr no- pi peri di n- 1- }/I) et hoxyl -5, 6, 7. 8-t et r ahydr o- napht ha
lerr-1-yl ~ pyri diffierRred agir RemplepiZendpbyiels "'iPﬁo'éQaﬁYﬁF te pydroghipngesalyi el d, as
an anor phous sol i'd,Nw (8, Bechy dreqhlss, RAg 3%ald, 2H), HaHNRn%edzHﬁ@@h@ 2H%55A1 (m

ar) 238 (895 /4o ianl Qe i s Trean Bl €201 e oy

6 37 (d, J=8, 1 PiC-NBIRGE Cmbl,):J489, 5B.547.7,61068, (04,4, J0636, 108.1) 1087, 0i8.1 d21.9=8, 1

W 56, 53, 5822 072ge, ey 67 g n gk ge e s o4 akEe st HeE) 7o

133.52, 136.18®3. 137. 62, 149.63, 156.25, 157.56, 158.85. 30 M5 (%: 385
(parent +1, 100) . NV gq“pagmqo,roo)cz H~N40: C 395.2807. Found: 395.2811.
EXAMPLE 48

&[ 4- (Pi péri di n- 3APPhERREXY) &7 aN:P 81 (2HaRy rE-KRap vt HaN 8Bl Fppnd (i B3-47.n- 2-y
| am ne A.  H563 NB8.48

2, 5- Di et hyl pyrrol yl )-6-(4-N(4-t§gﬁ&$§i§fonyl) (pi peridi n-3-yl met hoxy)
6, 7.8 35 tetrahydro-napht hal en-1- ine To a 125 niL round-bottoned
S
2,

5
| ask equi pped wisHA-[Z (B tiBimethoxya3i4tdiNdro-nH ddoquinglie-2at) et xB-nBphdhdlds- Byl )
5-di ne YL I~6 (4 hydr oxy-5, 6, 7, 8-t et rahydr o- napht hal en- 1

I}pyrldlne nmol
3- (hydr @Rynet hyI Pmﬁm agitmiexagiplei2t ip 6% ryigkiump 33 %0"C s shechydposhioridgshly.

pot assi um car bonagamrd cBei,)io gl QH td@yhf@mwaﬁbsi J—E%rsaﬁggnm
heated at 140C for_ 40 gﬂi OaT”-Z (yn VQ ( &gred ?nto ) EThe)mxture

was extract & 3 rPOd: Iﬁﬂ) 43%7& alt‘% ZHétr‘ftF’gt(H% 2H )% §3458: %TP ﬁ%ffBﬂ Or5253 ' 48
5 organi c | gyeaH) \ssalied2i)hna-cisghl 4H)ns.t h(meHg..3ane, 40 ne, dried over sodium

sulfave, and evanel fiyey dbeyT SHIEus olB5s Y DTRLOGT BPRES, QB 51 1ok Bk

usi ng hexanel et hyl " acet a‘te a uant to af
solid. '2B NV {.b122@DEa53). 1287, 255Qrﬁ252H)26411®77 1243, 45’62 117 57156i$1 13719) 1582.15
(s, 6H), 2.42 (s,mSHh) 485&22;.1% 1%b9 .76 (m 2H)) 3.6-3.9 (m 5H), 5.87

(s 2H) (%6g|-|§dAf‘J'g§a'6H)f° Hng#Og%ngoncg gjé?f%lqj'_%bg N 78 (Found 261 77H2+

2-
fla
2-
y

6.04, N 7.35.
EXAMPLE 16
30 3-{2-[4-(6-Amino-pyridin-2-yl)-naphthalen-1-yloxyl-ethyl}-3-aza-bicyclo[3.1 0]hex-6-
ylamine

Prepared as in Example 12, in 63% vyield (foliowing a deblocking step with
trifluoroacetic acid in methylene chloride to remove a t-butoxycarbonyl protecting group), mp
140-155°C, as the hydrochioride salt.

35 'H-NMR (5, CDCly): 1.35 (bs, 2H), 1.41 (s, 1H), 2.53 (bs, 2H), 2.93 (t, J=6, 2H), 3.11
(m, 4H), 4.185 (1, J=6, 2H), 4.67 (bs, 2H, NH,), 6.42 (d, J=8, 1H), 6.81 (m, 2H), 7.4-7.5 (m, 4H),
8.10 (m, 1H), 8.29 (m, 1H).

"SC-NMR (8, CDCly): 25.8, 32.6, 54.0, 55.6, 67.7, 104.2, 106.6, 115.2, 122.2, 125.1,

125.7, 125.9, 126.6, 127.3, 132.1, 133.7, 138.0, 154.7, 157.7, 158.2.



"3C-NWR (S, CDCi ~): 21.43, 22.19, 22.74, 23.53, 23.97, 26.44, 2B.53, 35. 74
46. 60, 49.30, 69.59, 106.48, 107.31, 119. 42, 122.83, 126.39, 127.63,

. 128.55, 129.51, 132.52, 133. i 7, 136.62, 137.77, 143.34, 151.14, 156. 50,
160.11. M5 (%: 570 (parent +1, 100). 15 B.

6- [ 4- N- (4wpopnessesul f onyl ) - (pi peri di n-3-yl net hoxy)-5, 6, 7, 8 m apht
hal en- 1yl 1-pyridin-2-ylam ne To a 500 nL round-bottoned fIa wth
condenser and NZ inlet were added 3.1 g (5-#-mol)

2-(2,5-dinethyl pyrroiyl}-6-j4-N-(4

t ol uenesuf f onyf) - (pi peridi n-3-yi net hoxy) 5, 6, 7, 8-t etrahydro- napht hal en- 1-yl ]
- pyri di ne 7.6 g (109 mmol) %/drox | am ne hydrochl oride, 20 25D nL et hanol,
and 25 nld® water. E5X éﬁéfﬁa&ﬂ"\?\a@o ef luxed 5 days, cool ed, and evapor at ed.
The residue was t.@lﬁﬁ@al@bﬁ foFl QNJO-QHcv‘oﬁi(@ﬁ,ﬁd) Ic B by 9‘6|3|Rr1|1©1a¢bgnd and

t he orgarnc I sg add| tional yl acetate and adjusted to pH
12 with 6 N6§ Q:?de solution, then extracted with ethyl acetate.
The organic Iayer vvas vvashed with brlED@,MRlJElﬂd over sodium sul fate, and
evaporated to aff 1 NI\/R (b,

CDCl 3): 1.16 (rn REN ,%’ﬁ"‘am 2.7
(m 4H),193.7-3.9 F(fﬁb?afeﬂ-ﬂs in ﬁxasm'e(ﬂasm 721/4))"9'%"'@9‘@-3@(13 agiy, hygroﬂ)ﬂofﬁe ser1 (d J=8,
1H), 6.64 (d J &,NMR cnb 826-@:9 Jr82H 3*db 75:@% 3.3 )J=§ & 8, 1
m’762(m% '@06(9 )1 ¢ Héz%'il %‘ggﬁ(%r
26.52, 28.23H) 54744, J-ﬁa% 844 sz§1 95%(“ iﬂ61*i>972§m %B 7381&!" 24). 714156"35
126. 87, 127 4?681}32191 6H), 8.38@n, 16). 133. 71, .136.44, 30 137.80, 143.42, 156. 18,

157. 67, 158.73. 4 0

15T STy 198, 15, Wi 80092508 4 10 G 1 104, 9881 G425 .
yl am ne 160 a@16he®et2d0k é2b. 04012&d3 bt2& &18ds.84,a$26.58quRppEd126.2%h 128Ate M4,

sept um and LAl 6 mml) al um num chl oride and 150
m. dry 1, 2- ggﬁé?ﬂgiggﬁﬁgﬁgq%ﬁl §6?é§82 I'on was cooled to 0C) and 79 nt (79
mol ) of a 1.0 MMD(%X i“eh(rarent1.t’/RPm al umi num hydride in tetrahydrofuran
was added. The r eqaf C@B’dvﬁﬁcﬁrﬁ,w,bembléﬁ/zﬂzm4 ,@@}9%‘ 8u.417. &4 7.6, \38.451 Rourddhen
cooled to -70C, and a saolution of 2.77 g (5 nmol )

6-[4- N (4- tcﬁ%ﬁe‘??eE*Jt?oH)ﬁlof(pl peridin- 3 yl met hoxy) 5,6, 7, 8-tetrahydro-naphth
al en-1-ydc} - pyri di n-2-yl am ne in 150 %Eh g2di rret hoxyet hane was added
over 10 mn. The rg Qar;"grrperature
then heated at re sted—etenched
carefully with Rmar@gasm@@mpmz/ in B@”BN@QE@ 70-9Q‘§2 astt@ mmcmor@e;sam
hydrochloric aci dy.Nnep, @ﬁd:ngﬁst@é(rwszi 51(%1 \M B (i 70, Wféﬂf %'3@'@ J=8,

solution. The m xture was exXx everal portions I ene
chlori de) arfiMt4Re Grgame 41%3/3? zﬂlé%dd'vd‘tsh”é?q@r% » Al %sdﬂbé'f"bér?ﬁt(@

sol uti oresandHyre.3gm, @) ed over sodi um sul fate, and evaporated. The residue
was chronmat ogr aph i .h U i Of e | uant
(o af ford 764 mp (AUVBYE SHOBronft SOt L SEard o G B ohae B e o).  ne
hydr ochl ondei2242.t 126000, HRRAIR 12854.CIX8L 72) 127112 1137182, MB.‘,’«S 114¥638( r184.64,H)58.33,
1.6-2.0 (m 4&kbs 2426(m 2H) 2.66 (m 3H, 3.1 (m 2H), 3.76 (m 2H),

4.57(bs,2H))635£ I—1|)660(d J=8, 1 H), 6.63 (d, J=8, 1 H),
7.39 (t, J=8, S )364?\WR'EOB1 8 3). 22.4, 22.9, 23.6, 25.3. 27.6, 28.2,
36.6, 46312, 49.3 AnZD CZchl&ﬁC%H,.NW-Z&CI-i(bQH{&((D)-iB@:%EIZ)lZG 535921387 ;éZ hl@i;i??:d
137.8, 156. 338 (parent+1, 100 Ana Cal c

for Cz, H2~ Nﬁzc?l”ﬁ“gl%g“%ié’z%ﬁj’% %'8.15, N 12.13. Found C 73.11, H 8.29, N
11.89. EXAVPLE 49 EXAMPLE 19

6-[4-(1- Met hyl - pl@rg_@qg 3 , Mgr%nn%oht hal en- 1-yf}- py
ridin-2 20 ly am DT € 438 ve—am nation with
f or mal dehyde i n fRyPRArRd aéd'l’ ﬁ"a"?pf? 154'“5?3/@%%‘?'41 35533'3°?B‘P‘15(§W'darmr phous sol i d,

as t he hysir ochl or'Hoems @, COC,H NYRd ( J=6.6CHEH)33.01 &, &2, £Hm 3.2 m, JH)64.22 @, §=T

2.18 ( 3 (m 1
H), '3.81 ( rg"ﬁﬁ)@‘}i %E‘% %b“éﬁdz' 1”6%&"%?%5}')3759 ‘"iaﬁi% %%5}7):%35&6' 19‘%5 7.08
(d, J=8, 1 H)) 7.3GNMR (8J€DCLL PP.84,"43.49VR9ES, STHIC 19%.27.2 208350, 112.2801244, 54,
24. 83, 26. 7145528, ,as3§e‘é§ 12484,691.28823 37 1%99%%123;% 1%%90.1@%138 107. 24,
114. 49, 126.26, 1 4, 127.83," 133.29, 136.1 . 68, '156. 44) 157. 49)
158.89. M5 (% : 3"3 <°(°be§5é£ﬂaﬂeft+11‘t96)-. 30 HRMS Caic'd. for C~H~N30: 352.23809.
Found: 352.2365. EXAMPLE 50
6-f4-(1-1sabutyl -pi peridin-3-yl net hoxy) -5, 6, 7, & et r ahydr o- napht hai en- 1-y1] -
pyridin-2 |y am ne Prepared from Exanple 48 by reductive amnattan with
i sobutyral dehyde, in 5.7%yield) 35 as a | ~ght tan anorphous solid, as the
hydrochl ori de salt




"H-NMR (8, CDCI3): 0.90 (d, J=6, 6H), 1.19 (m 1H), 1.6-2.0 (m 10H), 2.15
(m 3H), 2.68 (m 4H), 2.83 (m 1 H, 2.98 (m 1 H), 3.83 (m 2H), 4.54

. (bs, 2H), 6.41 (d, J=8, 1 H), 6.65 (m 2H), 7.08 (d) J=8, 1 H), 7.435 (t,
J=8, 1 H). WD 99110339 PCT/1B98101229 -50- ;pr ~3 ~~~ ~l9~il 5 '3C NWR
(s, CDCl3yQ9gu3sm, 21.06, 22.42, 22.87, 23.61, 24.44, 25.38CTARNU22928-22,
35.98, 54.48, 57.44, 67.05, 70.71, 106.19, 107.36, 1 i 4.54, 126.337
126.86, 133.14, 136.24, 137.86, 156.58, 157:39, 158.82. M5 (%: 394
{parent+1, 100). HRVMS Calc'd. for CnH3sN30: C 394.2858. Found: 394.2893. 10
FyeMDl F ~1

6-(4-[2-(7, 8-Di hyd 5H[1,3)d | o[ 4, 5- lin~-ylreth - t hal
on 1yl pgndi n- 2. GRS R Bl ooRs S P BRI 294 2158 eé%%"ﬁ'yﬁﬁ )

anor phous solid. 'H NWR (d, CDClB) 2 BXA\ I\l(iIIE H) 2.93 (m 3.15 (t,
J=6, 2 3.77 4. .41 . . 5.87 2
648(|s_|) 1 H), {Sgiié@w ngin3; “EZH) 74(§ 6(H)m

4H), 8.10 (m 1H) Prepa@d ag in Exerple 123C50wReldas mcmyhouzsolgi 51 4, 566. 4,
56.6, 66.8, 100.5 3,6l - 6,
1908 000 e 126’H?€% %é% ”26619??;1525# zlébgg =6 éﬁ) %74]@-24[11) 433%5(t]d %]2%?)‘
157. 6, 199. 8469 (Ps\BHT) 648 (d4d%8. (D8R (™ 2H). 7Tt (m. fimvé%éﬂ"c"'a 8?%&m Gﬂ)~|—|~N303

24([3715(9540 FO;mdf %l\lﬁt@ CDC(9M3$4T0“5755 66.54, 66.94, 104.32, 106.49, 115.19, d12202
ne am no-e OX ~l naan- repared as I n
O 2 e, S o A Sassh ] 2 YT 1t & Vb seemar e os 1
hydr ochl ori de sal MS(%ﬁ-BmpérdnﬁCDﬁlb)S) 2.00 (quin, J=6, 2H), 2.32 (s, 6H),
2.72 (t, J=6, 2 0 t 2
212 (8, 950 2 ud Skl Il Bladol® F g Ve Mhgod Mgl o 90 209
7.39 (m 12H)66’73c11\m (d. cDCl 3) '25.31 ) 29.56, 33.78, 46.07, 58.24,
66.46) 106.02, 109.34, 112.88, 30 12759@ 1@9199 132 66, 137.80, 144. 30,

155. 24, 157.34, 158.08. M5 (9 parent=L 1 Anal . Calc'd. for
C~BH~, N302HCL 1| 2Hod¢4 -(kpfmd@gﬁ‘ﬂhnwgﬁhm'en- -Y'bwﬂa-&m‘m 56.59, H 6.93, N

11.01. ~Ye~eal G Piepéred?s in Example 12, in 68% yield, as an amorphous solid as the hydrochioride

6-[7-(2-Dii sggropytan‘i no- et fi oxy)-indan-4-yl)-pyridin-2-yiam ne Prepared as
in Exanpl e 3 in 63%yield, as a tan anorphous solid, as the hydrochl oride
salt. 'H28VR (d, OGDEMR (5ICHB,)( 845 Jm@H) 11269 (m, AHD2.58qmi 4H), .27 (t, BH) 2H)24.376 (m

(6 3% 1 Tt B e Sy S B A, il 13 gl o081

PCT/ 1B, ~~1~ 1H)~~.-51 5 ' 3C NMWR (d CDC13). 20.71, 25.33, 29.56, 33.81,
4.4.65, 49.86, 6878nmAQS. 88¢CI,)1094.34,, 26ld72 . 538, £2.61966. 6512&&6 138384, 495.09,

SO P A A TN P N e B
59.69, H28.1958.24.8. 75.
MS (%): 348 (pareni+1, 100).
Anal Calc'd. for C,oHasNaOe2HCIe3H,0e1/4(CH,c0):. C 56.04, H 7.26, N 8.52. Found:
C56.20,H 7.11, N 8.27.
EXAMPLE 22
30 6-{4-{2-(3,4-Dihydro-1H-isoguinolin-2-yl)-ethoxy]-naphthalen-1-yl}-pyridin-2-ylamine
Prepared as in Example 12, in 26% vield, as an amorphous solid as the hydrochloride

salt.

'H-NMR (5, CDClL): 2.96 (m, 4H), 3.16 (t, J=6, 2H), 3.87 (m, 2H), 4.42 (t, J=6, 2H),
4.58 (bs, 2R), 6.48 (d, J=8, 1H), 6.88 (m, 2H), 7.01 (m, 1H), 7.11 (m, 3H), 7.50 (m, 4H), 8.12

35 (m, 1H), 8.36 (m, 1H).

BC-NMR (5, CDCly): 28.96, 51.46, 56.43, 56.79, 66.94, 104.34, 106.45, 115.21,
122.10, 125.04, 125.57, 125.64, 125.84, 126.11, 126.52, 126.57, 127.16, 128.61, 131.46,
132.13, 133.98, 134.48, 137.92, 154.63, 157.73, 157.96.

MS (%): 396 (parent+1, 100).



10 aYenea~ G rd 6-[7-(2-Mrpholin~-yl-ethoxy)-~ndan-4-yl]-pyridm2-ylam ne
Prepared as in Exanple 37, m93%yield, as a tan anorphous solid. '"H NWR"
. (d, CDCI3): 2.01 (quin, J=7, 2H), 2.58 (m 4H), 2.79 (t, J=6, 2H), 2.86 (t,

J=7, 2H), 3.09 (t, J=7, 2H), 3.71 (m 4H), 4.14 (t, J=6, 2H), 4.57 (bs,
2H), 6.33W0P10338 1 H), 6.72 (d, 15 J=8, 1 H), 6.79 (d, JFETIBIBPI22F 4¢
(m 2H). '"3CGNWR (d, CDCl3)' 25.20, 29.50, 33. 73 54.10, 57.56)

66.92, 1(6.89, 109.33, 112.81, 127.91, 130. C?f', 132.59, 137.71, gﬁ F-SB 2002
155. 04, 157.26, 157.95. M5 (9% : 340 (parent+l1, 100). Anal. Calc'd. for
C~H25N30~: C 70.77, H 7.42) N 12.38. Found: C 70.49, H 7.58, N 20 12.02.
EXAMPLE 5; , _ _

6- (7-[2- (7, 8- Di hy HRYSSRIF S o6 Gt osllsPo £3-876) FRYKLPABPI®- 6- y1 ) - et hoxy] - i ndan-
4- y1~-pyr|d| n 2-ylam ne Prepared as IIM@ 37, in 81 %yi eId as a
foam 25 'H NWR ( >0 ): 1) . 3.11 (t,
J=7, 2H), 3.70 (s72H ) = 0 : H)
6.35 (d, J=8, 1 H'f’fepereﬁascfsﬁxappﬁ)12 @Bﬁsﬁrlsid afaq)amcsphpes eqild 834*3 hvﬂrqcr)ﬂoncte B1
(d, J=8, 1 Hgat 7.4-7.5 (m 2H). BGI\II\/RdCDClB 25. 25, 28.83) 29.56,

33.75, 51,24, 56. 6,4 10 08.34. 109. 30,
112.86, 1%6. 89, 1%‘3“!@? ‘51‘290381%§§'§123‘8 1%‘2" g@ 2157’“83% %%f"fzé" )g%28 {45663
145. 99, 155.3m, 316(71-:1 2H)34 233(7 J86,.2HVR.48%bs, 24P B.48pa et 1H],,6.8BQM) 2HHRMS (readHy, d.
for CZ6H-N3 d 430 2131. EXAMPLE 56

L-[7-[2-(4- %??19% LRI pera<2|n ) - et hox~ndan- 4-yl } - pyri di n-2-yl am ne 35
Prepared as in ExS6p¥MR ¥, chﬂh) 82_8%)29@%41 815365, an12.d2i1d, 6677, 36.265004488, t he

hydrochl ori dﬁ)ﬁ)%%' t1152%"‘1ﬂ\4% 1950@953)0 13599 (72%‘&5'?&27]237 13?"% 1%21%6 1%%973"'))

2.4-2.7
449(bsg52r0546é3@¥%0d15% ,lH) 671(d J8 1 H, 679(d J=8, 1

7.40 (t, J=8, 1 Hus (%)~3% (EE'Bnt?-‘T“IﬁOV\D 99/ 10339 PCT/ | B98/ 01229 _$2_ 5

3 0 2 0 835 . g BB 2

157.3 7 , 15(‘25835 %78%93&53 (parent +1, 100). HRWVS Calc'd.for CZ H-N, O

353. 2345. Found:
6-~!-[2-1tent-But yﬁéls?(%tcl? amz‘né‘) et %+x§/ 8, RIS 1y?f"}sg"pyri di n- 2-yl anme
Prepar ed2@s in Exanpl e 37, in 96%yi eIWﬁarrs at 110C, as the

hydr ochl ori de sal gy4- } urn 127 21

H)
(t, J=7. 2H), 4.78 ¥°m°°1ﬂ“°’%a?33ﬁ‘a*¢“e =8, 1 H), 6. 75 (m 15 2H). 7.40 (m
SH). '3C-NVR (d, TDEI56)mL teund-botiaed sk 26uiftd i chidendd a6b N, 3Betbiere A6deG0)

144.07) 155, Y5 Mg 3248 oy fichihaertitond g 16y ok bl Grglies
HRVE Cal @5 d. rbewisCaddifianaef: 1. 50, (5384., 3316 MmOl Atomins over BxnivPL Thes@action was

6-~7-[2-(4- u&%dhybm@amwas@vavémtﬁn&m%u]codnéuﬂata cénaéh&atéwrrrrélragareyl am
ine Prepared as m EX gp in 100% %‘}ghld as an anor sol id, as the

hydr ochl or i d¥asdpsoives ’Wﬂ-”ﬁﬂfﬁa(‘ﬂ keptrgveraiont at 056 Affr ﬁi‘F@“°'PI’m82°'€ fethgpgl, the

S qgi p,2 HS] 73 grga%cg :emtﬂxanp(mzsezcl-l)opmzeraﬂetriter,e_@éé)4 624 (82%( bfa y&ﬂtﬁmzrtZH) 2385 (t
1=6. 10, b2 (Nl bhe 48 Jol T gy i 99 B3R s, B by
(d, CDCh)30 28=62R)IHR7. 83, 29.47, 32.47, 33.63, 41.37, 53.51, 56.96, 61.98,
66. 14, 106. 04, 10&%(95},@24&}@6%&& ( @%@7 132. 49, 137.81, 144.16,

155. 09, 155.91, 157.20, 30 158 81 {parent+1, 100). HRMS
To a 250 mL three—necked round-bottomed flask equipped with septum and N, inlet

4

Calc'd. for C-H- g&E. 2654. EXAVPLE 59

were added 4.62 g (20.53 mmol) 4-bromo-1-fluoronaphthalene and 100 mi dry tetrahydrofuran.
35 The solution was cooled to -70°C, and 15.4 mL (24.64 mmol) of a 1.6 M solution of butyl lithium
in hexane was added dropwise over 5 min. The reaction was stirred at -70°C for 10 min, then
4.2 mL (3.59 g, 24.64 mmol) triethyl borate was added, and the reaction stirred at -70°C for 20
min and warmed to room temperature. After stimng ovemight at room temperature, the
reaction was quenched with saturated aqueous ammonium chioride solution, acidified with 1 N
40 hydrochloric acid, and extracted into ethyl acetate (twice). The combined organic layer was



6-[7-(2-Pyrrolidin-1-yl~thoxy)-indan-4-yl]-pyridin-2-ylamne 35 Pr epar ed as

in Exanple 37) in 72%vyield, np 113-117C, as the hydrochl ori de salt. '"H NWR
(d, edCl3): 1.77 (m 4H), 2.01 (ugin, J=7, 2H), 2.62 (m 4H), 92

3.08 (t, J=7, 2H), 4.15 (t, J=6, 2H), 4.52 (bs, 2H, 6.34 (d, J =8, Wﬁﬂ
6.73 (d, wa®noelasH), 6.79 (d, J=8, 1 H, 7.40 (m 4H). 3C—NN7R":'(9@/0HCE)CI 3):

23.53) 25.30, 29.57, 33.78, 54.8B, 54.98, 67.37, 105.94, 109.36, 40-112.99,
127.97, 129.94, 132.65, 137.80, 144.28, 155337, 157.45, 157. 95. WO

99110339 -53 5 M5 (9%9: 324 (parent+1, 100). Anal. Calc'd. for

CZOH-N302HCL3I 2H20 H 7.07, N 9. 84. 10 15 PCTI 1 B98/0 729 ~$-' ~~~-A C 56.74, H
7.14, N 9.92 Found: C 56.40, EXAWPLE 60 6-[7-[2- (N Benzyl,

N- met hyl - Anmyeshed Wik e, Medeqverzsoyipmwtia (RN -eyapprased- n@epﬁﬁﬁ-@r\@} tatgrateg with

Exanpl e 37, h&aﬂﬁf’égweeein%ﬁ white %305&30@ ?ﬁ%l)h& akiec b rﬁédo‘é?l &t diary) bBFoMYR

(d, CDC13): 2045 (quip. J=7. 20). 2.37( 2. 87 (t, J=6. |5?§ 592

(t, J=7, 2|—|)a°'%513(t J=7, 2H), 365(s 2H) 416(t J=6, 2H), 4.65 (bs,
2H), 6.34 (d, J=8H-BMR)®, EDCld: (dy7.4e8,1H], 14-7.76mB2H)( dp-83-@n, 1H),!6)5 and. 22 fn 6

(m 7H). 3CHI\/R(d CDCl 3): 25.37, 29.67, 33.86, 43.04, 55.84, 62.74,

66. 54, 106.021 .09.25, 112.94, 127.07, 128.04, 128.32, 129.06, 129.98,

132. 62, 187.84) 18@01(56(%)141@9@49!%1-55%4, 157.42, 158.13. N 9.38. 20 cYe~-~oi

~ a~ Found: C 84. €%.(2!8-8imByipyrroly))6-(4-flupro-naphth-1-ypyridine

~~54- Phenet hyl pi p = 1- == - i di n-2-yfam ne
Prepared as in Ex5rpI58 ’Q—?mui"hb%‘fm%’ ﬁ?ﬂ‘i SAUIARBT YA Car @eVQEdMé"%M%é‘FﬁeSH de

salt. ' 'H N (méh (LRCIndhol) Lfa%néaamamne-irazmnaHhmd 253 nd (kA8 bl , 2-8,48

(L 377 2M k3 o Crotlg 408 B 0210 1 3006 JBhoal, g 670

25. 31, 29557tetr33stiDenyEhofPne530 26, eBBNGIand 2 2R, wler. 55 he 6@alivn vabOteN Ded

19938 122 Bl 4500 B ot 0 e 0 b
100). Anal . @ngther fin dngt lamerRcales GRHOmbingd GRIanis laver wawashed ¥Gth ine. Rech ever C.

25[ 33 (2 |7 Zﬁbdtxﬁp sﬁﬂ‘ale céngjeva;!»:eﬁ%éﬂD |—E|‘h@2re51due was chromatographed on smcalgel using
J sobu

perazin-1 -i.ndan t]-pyridin-2-ylam ne
Prepared as p%agé}%[a%e@e/as?lpgr@%%ﬁ?qd %’J "i?f(?“féoc as the hydrochl oride
?gl tJ 7|+2t2>%R (d, EaMR)s ODCRD 4.2H (sJ6t), 562-!)5, 2}1) 735(221(%m 2|J-I). ,77.4272.%4,%4),3295,((:,2. 04
m
J=7, 2H), 6733? 8?9‘#3%)4@31%5’6?“@ . 4.57 (bs, 2H). 6.32 (d,
J=8, 1 H, 6 70 ( GC-NMER(S, COPR): .476 108197, J988211°P-P2 12038, 12R.782050.84, J25.AMR

(d, CDCI3): 25 %6112356 2&54891%520 33789, 15868+ 12758 15b.56D 13285, £3.03213662 84,
105. 82, 109.32, 112 129.96, 132.56, 137.65, 144.20, 155.17,

157.33, 157. 9" 87w!557(%*58§?4 f(°p3§r ent+1, 100). Anal. Calc'd. for
C24H2~N3@8HCI : C @18.(%Y, 31 (far&fs 1, Nod). 41

HRMS Calc'd. for C,,HsNoF (parent+1): 317.1454. Found: 317.1462.
D. 2-(2.5-Dimethylpymrolyl)}-6-(4-((N-benzyl)-4-piperidinyloxy)-naphth-1-yl)pyridine
To a 20 mL round-bottomed flask equipped with condenser and N, inlet were added

121 mg (0.633 mml) 4-hydroxy-N-benzyipiperidine and & mL dry dimethylformamide, followed
30 by 32 mg (0.791 mmol) sodium hydride (60% in oil). The reaction was heated to 70°C to
ensure complete formation of the alkoxide, and then 100 mg (0.316 mmol) 2-(2,5-
dimethyipyrrolyl)-6-(4-fluoro-naphth-1-yl)pyridine in 2 mL dry dimethylformamide was added,
and the reaction was heated at 80°C for 10 min. The reaction was cooled, poured into water,
and extracted into ethyl acetate. After combining with another run on a larger scale, the
35 combined organic fayer was washed with brine, dried over sodium sulfate, and evaporated.
The residue was chromatographed on silica gel using methanol/methylene chioride as eluant to
afford 489 mg (564%) of an oil.
'H-NMR (8, CDCl3) 2.04 (m, 2H), 2.10 (m, 2H), 2.25 (s, 6H), 244 (m, 2H), 2.79 (m,
2H), 3.58 (s, 2H), 4.65 (m, 1H), 5.91 (s, 2H), 6.92 (d, J=8, 1H), 7.2-7.6 (m, 7H), 7.90 (t, J=8,
40  1H), 8.12 (m, 1H), 8.39 (m, 1H).



MB (%: 395 (parent+l, 100). 2 s Fps 202 WO 99/10339 -54 PCT/1B98/ 01229
5 Anal. Calc'd. for C24H-NAO3HCLH20: C 55.23, H 7.53, N 10.73. FQUAEH Euig

. 55.51, H7.72, N 10.46. GYell/1lD G R ~

6- (4- (2- Am no- cyci ohexyl oxy) - napht hal en- 1-yf } - pyri di n-2-yl ani ne Pr epar ed as
i n Exanplwo2#103Bn 96% yi el d, np 218-230C, as the hydrochi oPCA@BBAIR 19
"H-NMR (d, CDA3): 1.36 (m 4H), 1.76 (m 2H§ 2024(m 2H), 3.0t (m
1H), 4.10 (m 1 H), 4.62 (bs, 2H), 6.45 (d, -3&s, 6.84 (d, J=8, 1 H),
6.93 (d) J=8, 1 H) 7.4-7.6 (m 4H), 8.08 (m 1 H), 8.32 (m 1 H. '3CNWR
(d, CDCI3): 24.30, 24.49, 29.60, 33.36, 54.87, 83.58, 106.14, 106. 51
115.12, 122.07) 125.00, 125.71, 126,50, 126.67, 127.12 131 32132

137. 94, 183.86, 15/COMR & GRE0513-§p 068, 5843 §31% Jﬁt5411°51%’0)1°6%a1”972

Calc'd. for Gézbbl\Bﬁb?&dCImM!ziZ@Zd&(szls@)1z7©36@28727 1486325428.8¢, 92849, Faund: C

go[ 23% Palgr:Sdl )#%étwhﬁagﬁlsﬁ%se}?sfsyﬁf1Byr| di n-2-yl am ne Prepar ed as

in Exanple 24, in\3¥%)id8Bdpareny+11620).185C, as the hydrochloride salt. 'H NWR

(d) cba3s): 1.2- 1|~14Rr\(a§balld"90)clH5ﬂ ddﬁhreﬁwlﬁ:g 148&-2'16)% @Blmdl 4B o7gh: 91 (m 1 H),
2.07(m1H),245(m }7 n&l , 3.04 (m 1
3.25%m 1 HE Ha(iﬂwympendm xloxyhaaphﬁ@nen Sahopyr R2-yiamme 1 H) | 6. 78

(d, J=8, 1 H), fi.rgpdrsb astEExaﬂ:plbl)m Xngb*’/Jy@d(rﬁb 2@&%’6(&8)(mmelhﬁd}ochﬁﬁde8 29
(m 1 H. "CNWR (d, CDCl3): 25.72, 27.81, 36.93, 46.67, 49.84, 71.04,
103.97, 106. $8% 115 05, 122.04, 125.D2, 125.60, 125.73, 126.60) 127.17,
131.17, 132.05, 13R-NMR (5l BOCED, 1.857 (B04H)158. (EB2HME 7T U, 2H3:3461((atint.6a (bs,

100). 30 Anal 4 Hfi.45,
N'D 61, Found™ (b5 Gic b i 26E T 2 B b g (R, drith 46,

6-[ 4- (1- I1§obutyl 33 NME 5. TDBlYx\30-65a5h8hH A3 12§3]1qs;ﬂ5| APaHR-15.68 178.37.
Prepared as i1 Bammld ds.sh1BI0 bt 12&13213@311548169@8151% hwé@cmvcs@' ae_
salt. 35 é 3).: 1(d, 6H), 1.65 (septet, J=6,

(d, J=7, 2H) 13§3 é5?r‘r§1§¢t)6635897§(m 2H) 4.56 (bs, 2H), 501(m 1H)
6.47 (d, J=8, 1 HwmMS B8+pA16(harehrq, 1d0)H), 6.84 (d, J=8, 1 3-7.5 (m

, .
67 03, 68 54, 104758 16 B CrnkiomAC it € 58 3&5@8 5 g ggate

126.78, 127.056.4AB17.8%, 132.25, 138.04, 152.89, 157.70, 40 158.04. ~ ~
~~~ 2002 WD 99/ 10339 -55 PCT/ | B98/ 0122 ! 5(% 348 (parent+1, 100).

Anal . Catc'd. for C~H-N302HCL1I 2H20(C, 35, H7.01, N 8.12. Found'
C 60.50, H 7.05, . G4-(tBenaykpyoplidin-gloxy)-n aphthalen-1 -yl]-pLdm-z-ylamme

6- (4- (8- Met hvl - 8- a#&pdpddasGh ekample 49, @pgse/o?méfég %ymoapb@aé B8 hyldrathibriddydaitdi n- 2-y
e o, TePar edh Ak b, THRIR 8180, 1), 25511 8 o7 T 30027009 195260,
25  1H), 3.12 (m, 1H), 3.68 (AB,, J=13, Dn=20, 2H), 4.74 (bs, 2H), 5.00 (m, 1H), 6.37 (d, J=8, 1H),
6.72 (d, J=8, 1H), 6.83 (d, J=8, 1H), 7.2-7.6 (m, 9H), 8.14 (m, 1H), 8.38 (m, 1H).
BC-NMR (8, CDCls): 32.37, 52.84, 60.17, 60.35, 77.0, 105.32, 106.52, 114.95, 122.40,
125.02, 125.70, 126.11, 126.62, 127.03, 127.12, 128.28, 128.82, 131.33, 132.28, 137.88,

138.70, 153.58, 157.59, 158.26.

30 MS (%): 396 (parent+1, 100).
_ Anal. Calc'd. for CagHasN3Oe2HCIe5/3H,0: C 62.65, H 6.13, N 8.43. Found: C 62.73,
H 6.08, N 8.40.
EXAMPLE 26
6-{4-~(4-Dimethylamino-butoxy)-naphthalen-1-yil-pyridin-2-yiamine
35 Prepared as in Example 24, in 71% yield, mp 78-90°C, as the hydrochloride salt.

'H-NMR (8, CDCly): 1.75 (m, 2H), 1.84 (m, 2H), 2.23 (s, 6H), 2.37 (m, 2H), 4.16 (t, J=6,
2H), 4.63 (bs, 2H), 6.43 (d, J=8, 1H), 6.83 (m, 2H), 7.4-7.6 (m, 4H), 8.08 (m, 1H), 8.32 (m, 1H).
BC-NMR (5, CDCly): 24.33, 27.12, 45.31, 50.34, 67.90, 104.06, 106.44, 115.11,
122.09, 124.81, 125.57, 125.83, 126.49, 127.17, 131.12, 132.08, 137.88, 154.86, 157.73,
40  158.06.



"HNWR (d, CDAI3): 2.0-2.3 (m 8H), 2.305 (s, 3H, 3.15 (m 2H), 4.59 (bs,
2H), 4.75 (m 1 H), 6 43 (d, J=8, 1 H), 6.79 (d, J=8, 1 H), 6.84 (d) J=7, 1
. H, 7.4-7.6 (m 4H), 8.09 (m 1 H), 829 (m 1 H. "3CNW (d, CDO 3):
25.81, 35.97, 40.52, 59.84, 69.09, 104.46, 106.38, 115.009, M@

125. 00, M»WGI¥WY339%26.31, 126.47, 127.12, 130.74, 132.39, 13 86'
157.79, 158.00. M5 (9: 360 (parent +1, 100). Anal. Calc'd. for

C23H~N30112( C02) (i .e., '/z carboxylate): C373.99, H 6.61, N 11.02. Found:
C 74.00) H 6.65, N 10.85. 20 EXAMPLE 67

6- [ 4- (1- Furan- 2-yl net hyI azetrdm3 yl oxy) - napht hal en-1-yl ] - pyrididn-2-yl ami n
e Prepared as in Exanp in 50%vyield, np 75-90C, as the hydrochl oride
salt. 'H8MR (8, M§C§f/§)33€3(93’3m(h)1o@l—l) 3.71 (s, 2H), 3.97 (m 2H), 4.58

g b§,7 (2Id-l) J5 01 (mt\nar Hglchfo?Cb,(HELNsboiﬂ)CMQ B,@g@);slggzczﬂ) )C ?ED.@& gd%gsl?ﬁ,g.io.::bl),

: , , m m ,
8.30 (m 1 ?&ﬁﬁ%ﬁ g@agdb%fé) 54 99, 61.12) 66.84, 104.54, 106.57,

107. 86, 110. 06 115.18, 122.07, 125. 1EXAMPEE BB, 126.72, 126.95, 131.79,
132.16, 138.01, 1 4071, : 0. M5 (9%9: 372
(parent+1, 100). 12. Found: 372.1690.
EXAMPLE 6@; 6- (4- (Egﬂppr@plaalrrhagmple 24, in 88% yreld mp 65-75°C as the free base, and mp 205-

vl met hoxy) - Spdpe. a%tp,@wmgﬁ&gggpht hal en- 1-yl 1- pyri di n- 2 yl am ne Prepar ed
as in Exanple 48) , u yrrordrne met han foll owed Q’(m

2-
conversion to the ’?B‘ Wg@t‘éDng 1R0KG 23887 D, 2.72 (m, 2H) 3.12(m, 2H), 4.5
2- (2, 5-di et iyt pyn (rﬁlmh eGa(ﬂs%yﬂnpwz@.;QHW&ﬁé(m 4H), 8.10 (m, 1H), 8.34 (m, 1H).

amor phous. sor1d, | %08 o R ) dRatn e 58] RS R %5‘4"94

CDCl 3): 156317586, 32649, 126767, (127.054 k51,321 132(B5( 187.84, 1§2)032155PB4( 158.18H) , 2 96 (AB,
2H), 3.50 (m 1 9 56 (bs, 2H), 6.37 (d, J=8, 1 H), 6.63
(d, J=7, 1 H), 6%(? 930(@”&'% 10(%7 07 (d, J=8, 1 H), 7.40 (t, J=8. 1 H).
VO 99| 10339 -56 ré“?‘r@%ﬂ@ S/4(GH 1(2!5130(:9@19)0.3- 213N 10885. Fpun L 57,
25.28, 27.9170 28 HlB77, 4610%d, 57.42, 70.65, 106.06) 107.50, 114.32, 126. 16,
126.80, 133.51, 136.22, 137.67, 156.28, 157.63, 158.72. ' N5 (%: 324
(parent+1, 100). HRVS Calc'd. for CZORXAMBLEZS 4 2076, Found: 324. 2055.
EXAMPLE 68 10 6-[4-(Pyrrolidin-3-yioxy)-naphthalen-1-yll-pyridin-2-ylamine: Prepared as in Example

6-4-(1-Methy] ; .-BZSW n%%lh%&ﬁ&é‘b@?h@@%«!% mtﬁagsgbc]asm?yeg?@m&rae% tam ne

Prepared as 1n Fne et hanol to
afford, after debf"drUMng(ﬁr ﬁDQlQ%Z)ﬂsérndW)a-?ﬁéﬂﬂsﬁl)l @05 [ﬂ’a 1BO-IBCEM. 4P).3.25361. 47

(2C3£11 ( S]"?? 2)H), 4 gﬁ!\é(Rzrﬁ)b-; 9%'13%6 (B Jéé”m)?%')ui& 38, (ﬂz 6]79'13 = 'ﬁg A7(B4‘2‘ (51|1_|) H.

4.63 (bs, 2H?H %121"‘(1&483 1H>H), 683(m 2H) , 746 15(m 4Hy, 8.10 (m
1H), 8.3%25(m 1H) PcHdRNARCHC;), ©DE, 3p:13.25 6207628, 985,43090877, 15197912:6@5 27,

126.53) 127, 2 SE1 5 B 1T T, T e, 17y frp 2 By st
(parent+1, 100). B (%)3aB06 (@aku*t 108)or Cz, H-N30113Hz0: C 74.31, H 7. 03 N

12.38. Found: C 7l cdibd k2. HNIG: ?e%nsETBYe\fo%ﬁ&. $0671808. o
6- [ 4- (2- Am no- cycl ohexyl oxy) - 5, & 7,8-tetr ahé/dr o- napht hal en-1-yl ) - pyri di n- 2-
yl ami ne EXAMPLE 29

30 6-{4-(1-Isobutyl-piperidin-4-yioxy)-naphthalen-1-yi}-pyridin-2-yiamine

Prepared as in Example 24, in 38% yield, mp 198-210°C, as the hydrochloride salt.

'H-NMR (5, CDCLy): 0.92 (d, J=7, 6H), 1.81 (m, 1H), 2.01 (m, 2H), 2.12 (m, 2H), 2.16
(d, J=7, 2H), 2.39 (m, 2H), 2.75 (m, 2H), 4.59 {m, 3H), 6.46 (d, J=8, 1H), 6.87 (m, 2H), 7.4-7.6
(m, 4H), 8.09 (m, 1H), 8.33 (m, 1H).

35 3C-NMR (3, CDCly): 20.92, 25.59, 30.46, 50.83, 66.81, 72.56, 106.06, 106.42, 115.16,
122.30, 124.892, 125.63, 126.49, 126.70, 127.07, 131.24, 132.33, 137.89, 153.14, 157.76,
158.00.

MS (%): 376 (parent+1, 100).
Anal. Calc'd. for Cy4H,gN,Oe2HCIe3/2H,0: C 60.63, H 7.21, N 8.84. Found: C 60.77,

40 H7.30, N 8.48.




Prepared as in Exanple 48, via the follow ng four-step sequence: 2-(2,525
di met hyl pyrrol yl }-6-[ 4-hydroxy-5, 6, 7, 8-tetrahydro-napht hal egz bnr b Emdi ne
. was first alkylated with 2-chl orocycl ohexanone, using potas g
as the base and a catal ytic amount of sodiumiodide, in dinethylfornmam de
at 80C fwO®A40:¥urs, in 92%yield. The resulting ketone wek ¥812%d to
the oxi me nethyl et her usi ng O net hyl hydro #am ne hydrochl ori de and
triethylamne in nethanol at reflux for in 81 %yield. The oxi ne ether
was then reduced to 30 the am ne using borane met hyl sulfide in
tetrahydrofuran at reflux for 2 days, followed by refluxing in ethanol wth
sodi um car bonate and cesium fluoride for 16 hours, in 12%yield. The am ne
was then 3debi ocked with hydroxyl ani n@:ﬁﬂﬂ&&gl oride in refluxi ng agueous
et hanol to aff or @d-jsherFdespypebttyi-pipdridpraies® -naphthdBAs1wialyidima-yamiren sol i d

ft i h [ 2-1.5
o O™ o Bl WELIGAT hIB Sy R hly Bl oy 21 2,
(bs, 2H), 6.39 (dHNM!B (5. €DAk): 60'65'71(41'!) a%}mlzml)z?@(mzzm)ds 5948 2H). 4 (bs7. 07
d, J=8, 1 7 22.:37,
(23 7, 23.9, Hmzmﬂ 't”’ G%Tﬁ“ 13”53%3” g"é"%s&s 1, 10 gé%s g’gl%’ 47221%'."8’,?”"
127.0, 183, £091malHy, Biévn 7H) 154. 9, 157 6) 158.7. 2 6 FED tuuc WO 99110339

-57 5 M5 (9 : 33&cnaren! ¢bci,)1089.42 HRMSE Gake, vk.0d, 006 OF, HEEN3Q08.888103232.
Found: 338. 22

6 / 8/ 01
o[ 4 (Azeti dre. {72ty 2&% 8B 209 15 dPH2S. TR AT BReld as
i n Exanpl e 2510&16@;0&-1&253 i168.02- 2- car boxylic acid as the precursor to Nt
10 BOC- azeti dnme- 25 h eagent to add to
2- (2, 5-di net hyl pyﬁé)yﬁﬁd@?(giﬂrﬁgi o- napht hl-yl ) pyridine, followed by
renmoval 18f bl ockiAng. Galotder Geae.sl¥:Oen2HCie8dbiy0: eT §8.64. th6.8DIN & 19.nfoun85 CHBES,
HNWR (b, CRGE3 N33 (M 1 H), 2.43 (m 1H) 3.4 (bs, 1 H, 3.54 (m 1
H, 3.67 (m 1 H, 4.20 (m 2H), 4.37_( H) 4.625 (bs, 2H), 6.45 (d,
J=8, 1 H, 6.84 (m 2H), 7.45 (m 4 30 (m 1 H), 831 (m 1 H

"3C-NWR (b, CDCl 8)j4-281s98%ty! Sin-3 VOX\ na idinP-yidige 54, 115. 15, -
122.00, 125.04, l Y , o0 08 é§7.95,
154 59 157 62, TEpass s iEXagiple 2508 40 RYiesn M 7 gs# for

C~9H, 9N302HCI 312I—Ii-®IMR‘2(SG,3[BGl§)l) 0.9€ (66=1.3H).H.76. (QIBJH)I\EMBS. 1?-&(2 F2urinh; 30, 56- 24,

H6.52, N 98%% éHYQ%hP'u-i 579785 2H) 5,08 (m, 1H), 645 (. J=8, 1H) 675 (d, 4=8. 14

6[4(1Py 7 et hapht hai en- pyrldlnazsylam
i ne: Prepar & 3% 1Hh 7ExGH M &HR A, 10 (. M%??é’l‘d"')np 150-180C, as the

gxlfgir OZh'ggg”(ﬂe Sal"b-NMhlr(S\"\ﬂbdlg& 268612302, F.44931 Mo, s34y, 60%o7é46§ 108D, 103492 (m
H, 6.83 (d, ?5157@2? # 99“?922?2?#? 12‘136 13‘5?,@ % )"501%1 26, 1%)22‘71228 15{3#&6 4H)

7.63 (m2s1 |-11§77¢B168)0:(m 1H, 829 (m 1H, 85D(m 1 H) 8.54 (s 1 H.

"G NWR (b, CDCt 8, 104.5, 106.6, 115.1, 122.0, 123.4,
125.5, 125.7, JH gij@%ﬂﬁﬁ @6) 132.2, 133.3) 136.0, 138. 0, 148.7,

149.8, 152.7, 151'“I S Gaigd.dor QuiblN: 38232 pRewswt 482.22030) . 30 Anal . Cal ¢ d.
for C2, H~N, OBHCL3H201l 3(C, HaO): C 53, §&MdﬂE§295 N 9.83. Found: C 53.22, H

6.18, N 9.43. EXANP 73

6- [ 4- (Azeti di n- 3 ¢ A% yime ' = jfin 2eviamine epared as

i n Exandoe 24, mPrdpacesd a%hﬂﬁmml ﬂma%y&ldmp hamowaas tﬂdhbenbmlbndle sHit.

(2, 5-di net hyl pyr rgl u o JRYs b di i

fol l owed by seq uelsr?ltNlWl rem)I?J Qli (rﬁhe %%81 ‘)*g r?glgy téggﬁﬁgﬂ roups
with the fi rﬁéﬁq sﬁ@ﬁ’“p?%@@bdlﬁﬂgbﬁ ﬂHT@}GMFEI‘lU ) & (%%‘)yﬁ@ﬂdm fiid). 98—4140’@ as
t he hydrochlses, led?Q (8=8, 1H) 1. R J=b, 1HHECE 3, 113), 2.44 () 4Hd, dHo m31HH 48 $7m

500 (m 2 S5 (i, r%o@vew A 5 e . 020 g e (m
99/ 1033BW5 11003, 115.12, 122.37, 124.95, 125.57, 126.06, 126.59, 127.02, 131.30, 132.21, 137.89,
141.98, 162.21, 153.53, 157.67, 158.05
MS (%): 386 (parent+1, 100).
Anal. Calc'd. for C,4HaNaO202HCIe9/4H,0: C 57.78, H §.96, N 8.42. Found: C 57.96,
H5.98 N 8.14.




-58 PCT/1B98/ O z29 5 '3C-NWR (b, CDC13): 34.2, 49.8, 69.8, 104.2, 106.5,
"115.1, 122.0, 125.0, 125.4, 125.6, 125.7, 126.6) 127.1, 131.4, 132.0,
. 138.0, 154.7, 157.6, 158.1. M5 (% : 306 (parent+1l, 100). Anal. Calc'd. far
C, 9H, 9N302HCI 2Hz03l 2(C, H80): C 57.25, H 7.00, N 8.04. Found
C5747, HTWO®9N83321. 10 EXAMPLE 74 PCT/IB98/01229 -
6-[4- (1 Pyridin-2-yl met hyl -azeti di n- 3-yl oxyr napht hal en- 1-yf ] - pyri dim- 2- yl am
ine: Prepared as m Exanple 24, in 24%yi eI B8 np 97-120C, az g FEB 2[][]2

hydrochl ori de salt fromtetrahydrofuran. "H NVR (b, COCI3): 3.42 2H) ,
3.89 (s, 2H), 4.015 (m 2H), 4.62 (bs, 2H) 5045(m 15 1 H), 647(d
J=8, 1 H, 6.57 (d, J=8, 1 H), 6.82 (d, J=7, 1 H, 7.16 (m 1 H), 7.3-7.5

(m 5H), 57.64 (t, J=8, 1 H), 807(m§.°M5_)§_§§30(m1H) 8.55 (m 1 H).
"C-NVR (S, CDC 3)5.414\@31 iG-S n-ovHaf-Blamidd 5. 14, 122. 09)
122. 13, 122.42, 12 . cjhgg 136. 58,
138. 04, 149. 30, 1é§pafef’°asi% . ; 3)52"’ 4e 83lar ent +1,
100). Anal. Calc’ 'H-NNR (S, CZ‘FH‘M QCC@H@HYIZAZQZQ 3"‘@23333 @8 2HY Z6460(m, RIHY, 4[34 {6,
Found: C 55. 3

o[- (N ot 7048 i, o3 dpadnERRKGrarT ) o1y ot D741 (7. 400898

Pr epar ed'0as 1 883 (Bxdpl e 24, using fornal dehyde [ n rret hanol Wi th SOdI um

cyanobor ohydri de ‘a:t- MQO@ b@tmﬁ‘r @6 UG E346 13“ 53850 ¥1.64 40589 2633512558388 a§22t2|?e
hydr ochl ori de sal t

Y e bs " biis 35 g oh tb Ty 28 8Y Gt gwwsm 13@323@35@€ 1§05 T famRat iy
H), 6.55 (d, J=8.Ms(h) 336p8Rnkd, 10057, 1 H, 7.3-7.5 (m 4H), 8.03 (m 1 H)

115 08 121,87, 3‘%@@?’?@l”%é%%@@ﬁ%&w@s Bkl 7 N gk it O
138. 14, 185268689 HBB1.189.8458. 05. M5 (% : 306 (parent+1, 100). Anal. Calc'd.
for C~9H~9NB02HC12HZO: C 55. 08, H 6. l%(ANN %3?14 Found: C 55. 34, H6.01, N

9.82. 35 EXAMPLE 76 6-[4-(N-|sopropy n- 3-yl oxy~napht hal en- 1
Yl ]-pyri di n-2-y| £dfiEMethdrpyrelidineyioxy)-raphtialpe-19lpyisd-2yiamineoduct of t he

reaction used forprwaea@aaemmmp@fuﬁmml Rid! Mp 184-UB @ CRItRydréthich& sat hanol ,

p soratush Aot Ll S 3 RSl g Ghgluran

6H), 2.49 (septxeds, (m)26), 220Hn, 183), 259 (s, 2A}1)5,013mI GHY m412{lﬂ)4 8418}, .76l18,, J=8H} ,

497(m1 , 6.81 (d, J=6, 1 H),
7.4-7. H)*?D‘S%géd’gg """}78"3#& il %?’&91% Bﬁ%ﬁ‘ 1h R (b, CDOI3): 19.30)
50. 44, 58 78 65. @NMJR.O(A& SPCLN 08287, ¥2.10.555108, 6234 T3S, 1105.130,108.55 11§,04,

125. 56, 126.18839,120.649 125184 . 168,03, 1?2%5]75112%9‘3 152,261%3> 50, 13%86. 433 5&51%7%? 10
M5 (% : 332 (Sgarent +1, 100). Anal . for CZ FHNB02HCL2H20 H
6.61, N 9. 533%#und: C5704 H651 N929 EXAMPL) = 77

6- [ 4- (2-25 et hy| a8 (%9): e2dparehi+6,1008, 9- t et r ahydr o- 5H-benzocycl ohept en- 1-y(] -

pyridin-2 15 Iy . .@ﬁaﬁp

4- hydr oxy- 6, %‘%Qte?lgh%%qgﬁ%e%%cyé ohgssgén%gggn'? e sth'f'% an54 Zterl al ,
whi ch was pﬁéﬁa’ﬂ@d%s follows: 8 g (71.4 mmol) 2-hydroxypyrone (Syn.
Commun., 5, 461, (1975)) and 20 nL cy@mggge were reacted in a seal ed

t ube at 150C for 24hto |ve .
1- oxo- 3, 4, 6, 7, 8, 1He 54 AL % yield, 20

f ol | owedsoby reactnrqrareuashn E:amplemaemph smcam 105}1zd°tpascthé hydreshidridesatt! at e

B e

4- acet oxy- 6, 2HP 51 (4, d?ﬁdebBQFfKrbe?lrﬁokWFOﬁlépﬁéﬁéﬂiW)mm dHH as an oi L.

Hydrol ysis with 3=dnmucsveb@rg)t Sa2ph7, %merse@z péet@sabu% hvaémxueﬂs?m v 8fhanol
at roomt enper at u

I'd o
& hydroxy- 6 11481028 66 BRI HR Sh BEAGR) 1. GHERA CHLOS 418387 B8R Tat i on by
col um cd®w omat ogrvaPwy): 382 epaanemspl id. The remaining steps in the sequence
th foll d EX The t th
prgguct(:) agv\gn anorpL%ﬁfséﬁsfg ?ﬂ as %Hé‘ﬁﬁ%r'oc (g;zfé}ggds ?Jgsﬂ%lrfoeﬁ esg'sgf y
(b, CDCI3) HEBBN®Y3.4H), 1.79 (m 2H), 2.34 (s, 6H), 2.75 (m 4H), 2.93
(m 2H), 4.0 (t, J=6, 2H) 448(bsEx,,mLeag 39(d J=8, 1 H), 6.62 (d,
‘ : ‘ Lo 41

J8 1 H, 6.74 (d , J=8, 1 H).
'3C-NWR (b, CDCl = L 39 " Cllubhe 227120 /1 € 58.35, 67.43,
105. 94, 109. 95, 114 72 127 58) 132 85 133 74 137 54 142 88, 155 43.
157.74, 159.32. M5 (% : 326 (parent+l, 100).




" 8 6 Fee -s0 5 CLAIMS 1. A conpound of the fornula R N ~CH2)n ~X R NH2
wherein ring Ais a fused 5-7 nenbered saturated or unsaturated rfng

. wherein fromzero to two of the ring nenbers are heteroatons sel ected,

i ndependently, from nitrogen, oxygen and 10 sulfur, with the proviso that
no two adljca®ani3ori ng nenbers can both be heteroatons; X i sSPEXKABRSHIRS a -
bond; nis an interger fromtw to six; and R and R2 are selected, —

i ndependenti~r, from (C--C6) alkyl, aryl, te4¢ahydronapht hal &k RhB 2002
aral kyl, wherein said aryl and the aryl noiety of said aral kyl is phenyl or
napht hyl and the al kyl 15 noiety is straight or branched and contains from
1 to 6 carbon atons, and wherein said (C ~-C6) al kyl, said aryl, said

t et rahydr &napht halPesparediad in Exampley24, indiokt yeldbmps20@281Cakk e hygrgchinsde salal |y be

substituted with ﬁﬁ-ﬂmé)&?cb@la* hf £€ (s MRS B4IER TS, 1Pf1egfg1€r1@#9,|2.’09f EOTHE SR (hO
two substituents, that are selected, i|ndepend I hal e. ~c

, ently, fromhalo (e. ’,
chloro, fiuoit) 27860 3H). 8R6)m. 2k 2G0 (iy thib s @y Mo 74P ar). GS5-(6, -8aitloxy.
and (C--C4) al7byd ass ne), 639 (81u=R 1R, ey, most@gad)hes2 wh,t1h).t he nitrogen to

whi ch they are attac , |, perazi ne,._pi i di_pe, _0 I di rin r an
azabicyGc ring coﬁf@ﬁgi(ﬂ?é)c})ﬁgm@%i&ﬁ% Jr’??% 4%53‘04&%; Q%?%%sf’qt ﬁﬁ’@BOf rch
are nitragen1angd, t122.0re$25.0f 12678 128.34, ci26l3an 12705 1328 efl32.331137 B4, p€F300, ne)
azet rdi ne, pggﬁgé qbé; and pyrrofidine rings may optionally be substituted
Wi th one or nore’'substituents, preferably with fromzero to two
substidrents that M (@)284&@arentrbd00l-ndependent |y, from (C~-CB)al kyl, ami no,
(C~-Cs) al kyl am n@na|| @hie§ For €0, OibMEREN9,0. POENYD. +H54!85IN 687 CFoural € 47 07,
menber ed heteroc7ycl ic rings containing from1 to 4 rings nitrogen atons,
benzoyl , benZ&AmME&RP . benryl carbonyl, phenyl ani nocar bonyl, phenyl et hyl
and phenaxycarbonyl) and wherein the FE)G(MF’LEYTGJJ eties of any of the
f oregoi ng subst ~t l.S~.may optiaonally. t1tut i th one .o re
substituents, pre----le ! )= ?.-e%%ér e-1-l-n|--rg)
sel ected) 30 i ndepefqrBemanior0.7 Briejrahydrbd-be(fpiox@ohthitere ( C~- C3) al koxy, vitro,
am no, cyano, CF3 ; S ; ARAt PRLONL Wt~
group to forma ri.rﬁgrgéd%f ?6%1191 %tggﬁeﬂarfggerqgw%og‘gnfﬁ%mghaffﬁrqn}gcgut P%gﬁy
accept abl e sa#4ed F96@A MBLYAEdetrapydrpnapibaieel 3¢ €8 herdetoreptang end
wherei n MR Riith Stififg @PeolGial bfyo.6413s 1a0t Ry AbutpérRMbdish NAbroA’etih BonmL 1,2-
piperazine op gy tolidine,td 0g, ok o SAZBLEYCL flednd BT %r Sond ARG, N
the solution was washed with water, dilute agueous sodium bisulfite, and water, dried over

sodium sulfate, and evaporated. The mixture of product and tributylammonium bromide was
used directly.
25 'H-NMR (8, CDCly): 1.70 (m, 4H), 2.56 (1, J=6, 2H), 2.61 (t, J=6, 2H), 7.02 (AB, 2H),
8.0 (bs, 1H, OH).
BC-NMR (5. CDClL): 22.2, 22.9, 23.8, 30.5, 114.0, 114.7, 126.6, 129.0, 136.7, 154.1.
The above oil was dissolved in 100 mL acetonitrile, and treated with 3.57 mL (30 mmol)
benzyl bromide and 5.53 g (40 mmol) potassium carbonate, the refluxed 14 h. TLC showed a
30 major spot at Ry = 0.3 in 10% methylene chloride/hexane (with benzyl bromide at R=0.4). The
reaction was cooled, poured into dilute aqueous hydrochloric acid/ethyl acetate, and the organic
layer separated, washed with water and brine, dried over sodium sulfate, and evaporated. The
residue was chromatographed on silica gel using methylene chloride/hexane as eluant to afford
4.0 g (63%) of an oil.
35 'H-NMR (5, CDCly): 1.77 (m, 4H), 2.75 (m, 4H), 5.045 (s, 2H), 6.62 (d, J=9, 1H), 7.3-
7.5 (m, 6H).
BC-NMR (3, CDCly): 22.2, 22.9, 24.0, 30.7, 69.9, 109.8, 116.7, 127.1, 127.9, 128.6,
128.1, 129.3, 137.2, 137.5, 1565.6.
B. 5.6,7,8-tetrahydro-1-benzyloxynaphthalene-4-boronic acid




5 and wherein said p~perazine, azetidnme, piperidine and pyrrobdi ne nngs may
optionally be substituted with one or nore subshtuents, preferably with
. fromzero to two substrtuents that are sel ected, independently, from

(C -Co)al kyl, amno, (C -C6) alkylamo, [di-(C, -C6)alkyl]a henyl
subst it utW@9%143396 nenbered heterocyclic rings contairnng F’%%&‘éﬁzﬁ ri ngs
rntrogen atons, benzoyl, benzoyl nethyl, benzyl carbonyl, ' 2002
phenyf an~nocar bonyI phenyl et hyl and phenoxy’éhrt~ony| 10 and wherein the
phenyl nvieties of any of the foregoing substituents nay optionally be
substituted wth one or nore substituents, preferably with frombero to two
substttuents, that_are selected, i ndependent ly, fromhalo, (C -C3)alkyl,
(C -C3)al loxy, vi tRreParedan 8 Exampin 1260rS 2 yvle @pidaaftenintusatiop wiB hswenec Bor tH9ng
to claim1l wpeses, ih 79% {ddf or s an azabicyclic nng having the fornula WO

99/t G339 -62 \ N N r an ~/ 2 /1 B9$/ 41229
- . wherein R3 andHF?"\ln\kg% gdg'lé’l)e& gcﬁ f%n‘?ﬁ?/m‘oﬁﬁ fgﬂ?@ %)%%%}C?r“ﬁheﬁ
napht hyl , ( GJ&s,) 1) Ky2-7 @(moBH). MC( 0) (G Gs) al i coxy-{G=Uy-, phenyl -] O)-
napht hyl - =0 -, asd n e :
i ngepeﬁden{» yg from H dr 5gel\gélcpp ‘F%% %gn%d‘[%%%glol ?@I%%‘t‘@ 1from
hydr ogen, 1{ C13C§)w018yl155 $henyl) napht hyt Phenyl {Gt-Cs)al kyt- and

AP

napht hyt (C, - Gs) at ky/bz(2 5.Dimethyl L@.remgﬁ lﬁ%‘ &R

conposi tion for t qg Il [ Cl 1
consi sting of mi grfABRAEE] 35D BFARRIGIZC N8R yiEd 28 Plbke, acute and chronic

gal n, hypO}/oI emt C ‘ahm;k(st coaurrartmcmslaapk)m (6 (281, F2A29i (9 BH), 12 931(¥, 414 Qh@&SSZh
i sease, ulc itis ess son' s di sease,
mul tiple scl %rog P %)Agﬁé (%1s’sgcﬁ'§t Jég1 E‘E %t |ng7o %%e&'é’th“?t%]% /sE8%és,

neur on t ovsi ciJe§, 1HA zhei nea' s di sease, chem cal dependenm es and 10

addi ot ons, - eesi s QR @D, ANXLE! 5 PRKCHOS! oo BERA 1L @UERD UL Lzg s

respiratory distress syn phi ne Tnduced erance and
wi t hdrawal sylRpEo1RE 2. 1418, 44Fat28iSy 1 B2, §|1§§és‘@7 S0t 2F14 1$6.8.960.4heumat oi d

arthritis, ovul at |N@g1(%pl4bggda§gngar¢bdyrryopat hy, acute spinal cord injury,

Hunti ngton's disease, gl aucons, rracut ar de eneratl on, diabetic neuropat hy,
di abet i ¢ nephr opath#=as ERE Rar e 5. 2 FoatRalenylrpyrigine

conpound 2accor di ng%é;mrcd allrﬁrEﬂanipEe 121[31”:1 10&%9‘ebeetan e nnetmng s@iat i ng or

h b . Th
prevent i ng oue Cen%w{ﬁt 9'5%2%8%&?8 ‘ac o’r |'n§%:§PCI a?ﬁqa’i'%;ﬁo‘lri)e%ﬁ%% ©

oup

use of an effective ano

preparation dﬁ)aﬁ&%dlﬁﬁnﬁsﬁ(bsfw QHheb.b1 EhatFhemt), 802 (i dsbeit]. 3113 ¢4, Ja8.abhdi.35 on
sel ected fromythg 1g,r OUgR € QB 154, ng of mgraine, inf I ammt ory di seases
stroke, acute and'1§: roni c ga g ol em c_shock

repertusion injury,tMHh& Gh)seh{ 22u?1 2P 5% &8 @o1q615| §12 126135';)??3(:3 SRéeék,
mul ti pl e 25cl appsj 8. 7Ahﬁ$ as&emlsahetbuham i180.5.neur odegener at| ve di seases,
neuron toxicity, %‘QL di ag,r k]| on s di sease, Al zheiner's disease,
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& ()- @z8! c@uowlﬂk”w" P1eRe (F2 MR 18 Ms2thsd & PHn2as §FHR-73 . J=7.
18‘5% ) - ( % “”3%820\9/%0@@8% () (0O, $.38 &\;Qip?’?&éc( )136$/ 12&?’)’/&%( J=8, BN YRD&d( ) - !
0 Oi Oi ! -
¥ 10%8 (- 15@&%?"2’ %é%g%sﬁ‘z% Dhi 5W A : VK@ ! S#10%& () -
#s#lo%tap() ) 1 #PO9MR Y5, CD%EW@Z@ 229#4@%2&7(962 58.4, 66.6, 106.6, 107.6, 119.5,
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This material was then converted to 6-]4-(N,N-dimethylamino-ethoxy)-5,6,7,8-
tetrahydro-naphthalen-1-yl}-pyridin-2-ylamine by the method given in Example 37I in 83% vyieid.
15 EXAMPLE 38

6-[4-(2-Pyrrolidin-1-yl-ethoxy)-5,8,7 ,8-tetrahydro-naphthalen-1-yl}-pyridin-2-ylamine

Prepared as in Example 37, in 58% vyield, as a hygroscopic solid as the hydrochioride
salt.

'H-NMR (8, CDCl): 1.64 (m, 2H), 1.74 (m, 2H), 1.77 (m, 4H), 2.62 (m, 4H), 2.68 (m,

20 4H), 2.88 (1, J=6, 2H), 4.10 (t, J=6, 2H), 4.52 (bs, 2H), 6.37 (d, J=8, 1H), 6.63 (d, J=8, 1H), 6.65

(d, J=8, 1H), 7.07 (d, J=8, 1H), 7.40 (t. J=8, 1H).

3C-NMR (3, CDCly). 22.4,22.9, 23.5, 23.7, 28.2, 54.9, 55.0, 67.4, 106.1, 107.5, 114 .4,
126.3, 126.9, 133.5, 136.3, 137.7, 156.4,157.7, 158.9.

MS (%). 338 (parent+1, 100).

25 Anal. Calc'd. for CyqHN,0e2HCIe3H,0: C 54.31, H 7.60, N 8.05. Found: C 54.00, H
7.83, N 9.18.
EXAMPLE 39
6-{4-[2-(teri-Butyl-methyl-amino)-ethoxyl-5,6,7,8-tetrahydro-naphthaien-1-yl}-pyridin-2-
lamine
30 Prepared as in Example 37, in 83% vyield, mp 65-90°C, as the hydrochloride salt.

'H-NMR (5, CDCly): 1.08 (s, SH), 1.64 (m, 2H), 1.74 (m, 2H), 2.325 (s, 3H), 2.68 (m,
4H), 2.79 (t, J=6, 2H), 4.01 (t, J=6, 2H), 4.50 (bs, 2H), 6.37 (d, J=8, 1H), 6.64 (d, J=8, 1H), 6.68
(d, J=8, 1H), 7.08 (d, J=8, 1H), 7.41 (t, J=8, 1H).

BC-NMR (8, CDCly): 22.44, 22.89, 23.72, 26.07, 28.24, 36.67, 50.50, 67.89, 106.05,

35 107.50, 114.52, 126.21, 126.88, 133.32, 136.19, 137.73, 156.56, 157.65, 158.97.

MS (%) 354 (parent+1, 100).

Anal. Calc'd. for CpH3NsOe2HCIe3H,0: C 55.00, H 8.18, N 8.75. Found: C 55.29, H
8.25, N 8.57.
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"H-NMR (8, CDCly): 1.04 (d, J=7, 6H), 1.65 (m, 2H), 1.75 (m, 2H), 2.69 (m, 4H), 2.83 (t,

J=7, 2H), 3.05 (septet, J=7, 1H), 3.90 (t, J=7, 2H), 4.55 (bs, 2H), 6.38 (d, J=8, 1H), 6.65 (d, J=8,
10 1H), 6.70 (d, J=8, 1H), 7.08 (d, J=8, 1H), 7 42 (t, J=8, 1H).
BC-NMR (8, CDCl): 20.79, 22.37, 22.81, 23.63, 28.16, 44.51, 48.42, 69.26, 105.99,
107.53, 114.39, 126.14, 126.78, 133.18, 136.12, 137.67, 156.51, 157.60, 158.88.
MS (%): 368 (parent+1, 100).
Anal. Calc'd. for C;3Hz3N;Oe2HCIe5/2H,0¢(C4H,,0): C 57.95, H 9.01, N 7.54. Found:
15 C57.74, H8.62, N7.25.

EXAMPLE 41
6-[4-(2-Diethylamino-ethoxy)-5,6,7,8-tetrahydro-naphthalen-1-yi}-pyridin-2-ylamine

Prepared as in Example 37, in 42% yield, as a hygroscopic solid as the hydrochloride
salt.
20 'H-NMR (5, CDCl;): 1.07 (t, J=7, 6H), 1.66 (m, 2H), 1.735 (m, 2H), 2.6-2.8 (m, 8H),
2.91 (1, J=6, 2H), 4.05 (t, J=6, 2H), 4.48 (bs, 2H), 6.39 (d, J=8, 1H), 6.65 (d, J=8, 1H), 6.69 (d,
J=8, 1H), 7.08 (d, J=8, 1H), 7.43 (t, J=8, 1H).
BC-NMR (5, CDCly). 11.82, 22.35, 22.80, 23.60, 25.28, 28.11, 47.78, 51.67, 66.62,
105.96, 107.43, 114.43, 126.20, 126.77, 133.39, 136.20, 137.64, 156.43, 157.54, 158.91.
25 MS (%): 340 (parent+1, 100).
EXAMPLE 42
6-{4-[2-(3,4-Dihydro- 1H-isoquinolin-2-yl)-ethoxy]-5,6,7,8-tetrahydro-naphthalen-1-yl}-
pyridin-2-ylamine

Prepared as in Example 37, in 67% vyield, as an amorphous solid, as the hydrochioride
30 salt
'H-NMR (8, CDCL): 1.67 (m, 2H), 1.79 (m, 2H), 2.73 (m, 4H), 2.4 (m, 4H), 3.03 (t,
J=6, 2H), 3.83 (s, 2H), 4.24 (t, J=6, 2H), 4.87 (bs, 2H), 6.37 (d, J=8, 1H), 6.65 (d, J=8, 1H), 6.74
(d, J=8, 1H), 7.0-7.2 (m, 5H), 7.43 (t, J=8, 1H).
BC-NMR (5, CDCly) 22.39, 22.81, 23.73, 28.17, 28.82, 32.46, 51.37, 56.38, 56.86,
35 66.47,106.28, 107.47, 114.25, 125.56, 126.10, 126.14, 126.53, 126.85, 128.61, 133.25, 133.88,
134.47, 136.30, 137.84, 156.31, 157.79, 158.46.
MS (%): 400 (parent+1, 100).
HRMS Calc'd. for CoeHsgNsO: 400.2383. Found: 400.2389.
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106.05, 107.56, 114.37, 126.26, 126.88, 133.58, 136.26, 137.70, 156.38, 157.72, 158.90.
MS (%): 352 (parent+1, 100).
Anal. Calc'd. for CopHasNsOs2HCIe2H,001/2(C4HyO): C 57.94, H 8.10, N 8.45. Found:
15  C58.25 H7.78, N 8.69.

———

EXAMPLE 44
6-[4-(2-Morpholin4-yl-ethoxy)-5,6,7,8-tetrahydro-naphthalen-1-yll-pyridin-2-ylamine:
Prepared as in Exampie 37, in 67% yield, as a white amorphous solid.
'H-NMR (d, CDCly) 1.64 (m, 2H), 1.74 (m, 2H), 2.58 (m, 4H), 2.68 (m, 4H), 2.81 (t,
20 J=6, 2H), 3.71 (m, 4H), 4.11 (t, J=6, 2H), 4.45 (bs, 2H), 6.38 (d, J=8, 1H), 6.66 (m, 2H), 7.08 (d,
J=8, 1H), 7.43 (t, J=8, 1H).
BC-NMR (d, CDCly): 22.39, 22.85, 23.72, 28.21, 54.16, 57.73, 66.26, 67.03, 106.12,
107.61, 114.53, 126.36, 126.88, 136.39, 137.80, 156.30, 157.57, 158.83.
MS (%) 354 (parent+1, 100).
25 Anal. Calc'd. for Cz1Hz7N;0,01/2H,0: C 69.59, H 7.79, N 11.59. Found: C 69.61, H
7.51, N 11.56.

EXAMPLE 45
6-{4-[2-(7,8-Dihydro-5H-[1,3]dioxolo[4.5-glisoguinolin-6-yl)-ethoxy}-5.6.7.8-tetrahydro-
naphthalen-1-yl}-pyridin-2-ylamine

30 Prepared as in Example 37, in 82% vyield, as a white, amorphous solid, as the
hydrochloride satt.

'H-NMR (d, CDCl): 1.65 (m, 2H), 1.76 (m, 2H), 2.72 (m, 4H), 2.84 (m, 4H), 2.98 (t,
J=6, 2H), 3.69 (s, 2H), 4.20 (%, J=6, 2H), 4.52 (bs, 2H), 5.88 (s, 2H), 6.37 (d, J=8, 1H), 6.47 (s,
1H), 6.85 (s, 1H), 6.65 (d, J=8, 1H), 6.68 (d, J=8, 1H), 7.11 (d, J=8, 1H), 7.42 (t, J=8, 1H).

35 BC-NMR (d, CDCly): 22.44, 22.89, 23.79, 28.25, 20.09, 51.47, 56.57, 56.87, 66.69,
100.59, 106.11, 106.47, 107.57, 108.43, 114.46, 126.31, 126.92, 127.04, 127.51, 133.65,
136.38, 137.76, 145.67, 146.03, 156.35, 157.68, 158.87.

MS (%): 444 (parent+1, 100).
Anal Calc'd. for CasH2N3Os: C 73.11, H 6.59, N 8.47. Found: C 73.37, H 7.19, N

40 8.96.
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S109%& () - MO%}%‘HS& 09 (t, J=6, 2H), 4.50 (bs, 2H), 6.35 (d, J=8, 1H), 6.63 (m, 2H), 7.07 (d, J=8, 1H),
7.39 (t, J=8, 1H).
BC-NMR (d, CDCL): 22.4, 22.9, 23.37, 28.2, 46,1, 53.37, 5§5.2, 57.3, 66.5, 106.1,
15 107.6, 114.4, 126.3, 126.9, 133.6, 136.3, 137.7, 156.3, 157.7, 158.9.
MS (%): 367 (parent+1, 100).
Anal. Calc'd. for CyHagN,Oe3HCleH,001/2(C,H1c0): C 54.29, H 7.59, N 10.55. Found:
C 54.20, H 7.59, N 10.50.

EXAMPLE 47
20 6-4-[2-(4-Dimethylamino-piperidin-1-yl)-ethoxy}-5,6,7.8-tetrahydro-naphthaien-1-yl}-
pyridin-2-vlamine

_ Prepared as in Example 37, in 92% yield, as an amorphous solid, as the hydrochlonde
salt.
'H-NMR (d, CDCly): 1.54 (m, 2H), 1.64 (m, 2H), 1.77 (m, 4H), 2.12 (m, 3H), 2.26 (s,
25 6H), 2.66 (m, 4H), 2.80 (t, J=6, 2H), 3.03 (m, 2H), 4.09 (t, J=6, 2H), 4.48 (bs, 2H), 6.37 (d, J=8,
1H), 6.64 (d, J=8, 1H), 6.67 (d, J=B, 1H), 7.07 (d, J=8, 1H), 7.41 (t, J=8, 1H).
BC.NMR (d, CDCly): 22.32, 22.78, 23.61, 28.27, 41.56, 53.55, 57.15, 62.04, 66.31,
105.96, 107.51, 114.36, 126.23, 126.79, 133.52, 136.22, 137.62, 149.63, 1566.25, 157.56,
158.85.
30 MS (%): 395 (parent+1, 100).
HRMS Calc'd. for C,,HasN,O: C 395.2807. Found: 395.2811.
EXAMPLE 48
6—[4»(P1pendm-3—ylmethoxy)-5 6,7 8-tetrahydro-naphthalen-1-yl}-pyridin-2-ylamine
A.  2-(2,5-Dimethyipyrrolyl)-6-J4-N-{4-toluenesulfonyl)-(piperidin-3-yimethoxy)-5,6,7,8-
35 tetrahydro-naphthalen-1-yl}-pyridine

To a 125 mL round-bottomed fiask equipped with condenser and N, inlet were added

2.0 g (6.3 mmol) 2-(2,5-dimethylpyrrolyl)-6-(4-hydroxy-5,6.7 8B-tetrahydro-naphthalen-1-yl}-
pyridine, 4.0 g (9.4 mmol) 3-(hydroxymethyl)-piperidine-di-p-toluenesulfonate, 3.5 g (25.2 mol)
potassium carbonate, and 60 mL dry dimethylformamide. The reaction was heated at 140°C for

40 14 hours, cooled, and poured into water. The mixture was extracted with ethyl acetate, and the
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B. 6-[4-N-(4-toluenesulfonyl)-(piperidin-3-ylmethoxy)-5,68,7,8-tetrahydro-naphthalen-1-
y(]-pyridin-2-ylamine

To a 500 mL round-bottomed flask equipped with condenser and N, inlet were added
3.1 g (5.4 mmol) 2-(2,5-dimethyipyrroiyl)-6-[4-N-{4-toluenesulfonyl)-(piperidin-3-yimethoxy)-
5,6.7,8-tetrahydro-naphthalen-1-yl}-pyridine, 7.6 g (109 mmol) hydroxylamine hydrochioride,
20 250 mL ethanol, and 25 mL water. The reaction was refiuxed 5 days, cooled, and evaporated.
The residue was taken up in ethyl acetate and 1 N hydrochioric acid, and the organic layer
washed with additional ethyl acetate and adjusted to pH 12 with 6 N sodium hydroxide solution,
then extracted with ethyl acetate. The organic layer was washed with brine, dried over sodium
sulfate, and evaporated to afford 2.87 g (100%) of a light brown foam.
25 "H-NMR (3, COCly): 1.16 (m, 1H), 1.6-1.8 (m, 7H), 2.2-2.4 (m, 3H), 2.41 (s, 3H), 2.7
(m, 4H), 3.7-3.9 (m, 4H), 4.51 (bs, 2H), 6.395 (d, J=8, 1H), 6.61 (d, J=8, 1H), 6.64 (d, J=8, 1H),
7.08 (d, J=8, 1H), 7.29 (m, 2H), 7.42 (t, J=8, 1H), 7.62 (m, 2H).
®C-NMR (5, CDCly): 21.53, 22.39, 22.85, 23.62, 24.09, 26.52, 28.23, 35.84, 46.70,
49.43, 69.70, 106.19, 107.36, 114.43, 126.35, 126.87, 127.73, 129.61, 133.16, 133.71, .136.44,
30 137.80, 143.42, 156.18, 157.67, 158.73.
MS (%): 492 (parent+1, 100).
C. 6-[4-(Piperidin-3-yimethoxy)-5.6,7 ,8-tetrahydro-naphthalen-1-yll-pyridin-2-ylamine

To a three-necked round-bottomed flask equipped with condenser, septum and N, inlet

were added 4.5 g (33.6 mmol) aluminum chioride and 150 mL dry 1,2-dimethoxyethane. The

35 reaction was cooled to 0°C, and 79 mL (79 mmol) of a 1.0 M solution of lithium afluminum
hydride in tetrahydrofuran was added. The reaction was stirrerd at room temperature for 30

min, then cooled to -70°C, and a solution of 2.77 g (5.6 mmol) 6-[4-N-{4-toluenesulfonyl)-
(pipenidin-3-yimethoxy)-5,6,7,8-tetrahydro-naphthalen-1-yl]-pyridin-2-ylamine in 150 mL dry 1,2-
dimethoxyethane was added over 10 min. The reaction was stired and warmed to room

40 temperature, then heated at reflux for 3 days. The reaction was cooled, quenched carefully with
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! s+#10%00&" ( km, HHUSEER, 214, 3.76 (m, 2H), 4.57 (bs, 2H), 6.35 (d, J=8, 1H), 6.60 (d, J=8, 1H), 6.63 (d,

J=8, 1H), 7.39 (t, J=8, 1H).
BC.NMR (5, CDCly). 22.4, 22.9, 23.6, 25.3, 27.6, 28.2, 36.6, 46.2, 49.3, 70.7, 105.2,
107.3, 114.4, 126 4, 126.8, 133.5, 135.3, 137.8, 156.5, 157.8, 158.7.

15 MS (%): 338 (parent+1, 100).
Anal. Calc'd. for C,,H,sN;01/2H,0: C 72.80, H 8.15, N 12.13. Found" C 73.11, H
8.29, N 11.88.
EXAMPLE 49
6-[4-(1-Methyl-piperidin-3-yimethoxy)-5,6.7,8-tetrahydro-naphthaien-1-yi}-pyridin-2-
20 ylamine

Prepared from Example 48 by reductive amination with formaldehyde in formic acid, in
84.5% yield, as a yellow amorphous solid, as the hydrochloride sait.
'H-NMR (5, CDClLy): 1.12 (m, 2H), 1.6-2.0 (m, 8H), 2.18 (m, 1H), 2.29 (s, 3H), 2.69 (m,
4H), 2.79 (m, 1H), 3.00 (m, 1H), 3.81 (m, 2H), 4.44 (bs, 2H), 6.40 (d, J=8, 1H), 6.65 (m, 2H),
25 7.08(d, J=8, 1H), 7.43 (t, J=8, 1H).
*C-NMR (5, CDCly): 22.32, 22.80, 23.54, 24.83, 26.71, 28.16, 36.45, 46.60, 56.13,
59.30, 70.68, 105.98, 107.24, 114.49, 126.26, 126.74, 127.83, 133.28, 136.16, 137.68, 156.44,
157.49, 158.89.
MS (%): 352 (parent+1, 100).
30 HRMS Calc'd. for C;oHagNaO: 352.2388. Found: 352.2368.
EXAMPLE §0
6-{4-(1-isobutyl-piperidin-3-ylmethoxy)-5,6,7,8-tetrahydro-naphthalen-1-yl}-pyridin-2-
lamine

Prepared from Example 48 by reductive amination with isobutyraldehyde, in 5.7% yield,
35 as a ight tan amorphous solid, as the hydrochloride salt
'H-NMR (5, CDCl,): 0.90 (d, J=6, 6H), 1.19 (m, 1H), 1.6-2.0 (m, 10H), 2.15 (m, 3H),
2.68 (m, 4H), 2.83 (m, 1H), 2.98 (m, 1H), 3.83 (m, 2H), 4.54 (bs, 2H), 6.41 (d, J=8, 1H), 6.65
(m, 2H), 7.08 (d, J=8, 1H), 7.435 (t, J=8, 1H).
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HRMS Calc'd. for CoyHxeN1Oa: 440.1974. Found: 440.1971.

EXAMPLE §2
6-[7-(2-Dimethylamino-ethoxy)-indan-4-yl}-pyridin-2-ylamine
Prepared as in Example 37, starting with 1-indanol, in 57% yield, mp 215-218°C, as the

25  hydrochioride salt.
'H-NMR (d, CDCl,): 2.00 (quin, J=6, 2H), 2.32 (s, 6H), 2.72 (t, J=6, 2H), 2.86 (t, J=7,
2H), 3.08 (t, J=7, 2H), 4.10 (t, J=6, 2H), 4.63 (bs, 2H), 6.32 (d, J=8, 1H), 6.71 (d, J=8, 1H), 6.76
(d, J=8, 1H), 7.39 (m, 2H).
*C-NMR (d, CDCl,): 25.31, 29.56, 33.78, 46.07, 58.24, 66.46, 106.02, 109.34, 112.88,
30 127.97, 128.99, 132.66, 137.80, 144.30, 155.24, 157.34, 158.08.
MS (%): 298 (parent+1, 100).
Anal. Calc'd. for C4gHaN;Oe2HCIe1/2H,0: C 56.99, H 6.91, N 11.08. Found: C 56.59,
H6.93, N 11.01.
EXAMPLE 53
35 8-[7-(2-Diisopropylamino-ethoxy)-indan-4-yll-pyridin-2-ylamine

Prepared as in Example 37, in 63% vyield, as a tan amorphous solid, as the
hydrochloride salt.
'H-NMR (d, CDClLy): 1.06 (d, J=6, 12H), 2.02 (quin, J=7, 2H), 2.875 (m, 4H), 3.10 (m,
4H), 3.98 (m, 2H), 4.52 (bs, 2H), 6.35 (d, J=8, 1H), 6.74 (d, J=8, 1H), 6.80 (d, J=8, 1H), 7.41 (m,
40  2H).
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b yield, s atan amorphous sgl?d.
'H-NMR (d, CDCly): 2.01 (quin, J=7, 2H), 2.58 (m, 4H), 2.79 (t, J=6, 2H), 2.86 (t, J=7,
2H), 3.09 (t, J=7, 2H), 3.71 (m, 4H), 4.14 (t, J=6, 2H), 4.57 (bs, 2H), 6.33 (d, J=8, 1H), 6.72 (d,
16 J=8, 1H), .79 (4, J=8, 1H), 7.40 (m, 2H).
*C-NMR (d, CDCly)" 25.20, 29.50, 33.73, 54.10, 57.56, 66.18, 66.92, 105.89, 109.33,
112.81, 127.91, 130.07, 132.59, 137.71, 144.29, 155.04, 157.26, 157.85.
MS (%): 340 (parent+1, 100).
Anal. Calc'd. for CyoHasN2O,: C 70.77, H 7.42, N 12.38. Found: C 70.49, H 7.58, N

Prepared asin Example 37 in 939

20 12.02.
EXAMPLE 55
6-{7-[2-(7.8-Dihydro-5H-[1, 3]dioxolo[4.5-glisoquinolin-6-yl)-ethoxy]-indan-4-yi}-pyridin-
2-ylamine
Prepared as in Example 37, in 81% vyield, as a foam.
25 'H-NMR (d, CDClL): 2.04 (quin, J=7, 2H), 2.8-3.0 (m, 8H), 3.11 (t, J=7, 2H), 3.70 (s,

2H), 4.24 (t, J=6, 2H), 4.63 (bs, 2H), 5.86 (s, 2H), 6.35 (d, J=8, 1H), 6.48 (s, 1H), 6.55 (s, 1H),
6.76 (d, J=8, 1H), 6.81 (d, J=8, 1H), 7.4-7.5 (m, 2H).
*C-NMR (d, CDCl,): 25.25, 28.83, 20.56, 33.75, 51.24, 56.29, 56.46, 66.49, 100.52,
105.99, 106.39, 108.34, 108.30, 112.86, 126.89, 127.28, 127.98, 129.88, 132.59, 137.82,
30 144.32, 145.63, 145.99, 155.12, 157.13,157.87.
MS (%). 430 (parent+1, 100).
HRMS Calc'd. for Cz6H,sNa0O5: 430.2160. Found: 430.2131.
EXAMPLE 56
6-{7-[2-(4-Methyl-piperazin-1-yl}-ethoxy}-indan-4-yl}-pyridin-2-ylamine
35 Prepared as in Example 37, in 81% vyield, as a tan solid, mp > 205°C, as the

hydrochloride salt.

'H-NMR (d, CDCly): 2.00 (quin, J=7, 2H), 2.26 (s, 3H), 2.4-2.7 (m, 8H), 2.8-2.9 (m, 4H),
3.08 (t, J=7, 2H), 4.13 (t, J=6, 2H), 4.48 (bs, 2H), 6.34 (d, J=8, 1H), 6.71 (d, J=8, 1H), 6.79 (d,
J=8, 1H), 7.40 (t, J=8, 1H).
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10 6-{7-[2-(tert-Butyl-methyl-amino)-ethoxyl-indan-4-y!}-pvridin-2-ylamimne

Prepared as iIn Example 37, in 96% yield, mp foams at 110°C, as the hydrochloride

salt
" 'H-NMR (d, CDCls): 1.10 (s, 9H), 2.005 (quin, J=7, 2H), 2.34 (s, 3H), 2.81 (t, J=7, 2H),
2.87 (t, J=7, 2H), 3.07 (t, J=7, 2H), 4.09 (t, J=7, 2H), 4.79 (bs, 2H), 6.34 (d, J=8, 1H), 6.75 (m,
15 2H), 7.40 (m, 2H).
¥C-NMR (d, CDCl,): 14.11, 25.26, 25.89, 29.47, 32.51, 33.65, 36.50, 50.31, 67.47,
106.04, 109.13, 112.84, 128.01, 129.50, 132.33, 137.81, 144.07, 155.34, 156.10, 157.24,
158.05.
MS (%). 340 (parent+1, 100).
20 HRMS Calc'd. for C,qHaoN;O: 340.2381. Found: 340.2388.
EXAMPLE 58
6-{7-[2-(4-Dimethylamino-piperidin-1-yl)-ethoxyl-indan-4-yi}-pyridin-2-ylamine

Prepared as in Example 37, in 100% yield, as an amorphous solid, as the hydrochloride
salt.

25 'H-NMR (d, CDCl,): 1.60 (m, 2H), 1.82 (m, 3H), 2.00 (quin, J=7, 2H), 2.13 (m, 2H),
2.27 (s, 6H), 2.80 (t, J=6, 2H), 2.85 (t, J=7, 2H), 3.06 (t, J=7, 2H), 4.15 (1, J=6, 2H), 4.75 (bs,
2H), 6.35 (d, J=8, 1H), 6.72 (d, J=8, 1H), 6.76 (d, J=8, 1H), 7.405 (m, 2H).

BC-NMR (d, CDCly): 25.22, 27.83, 29.47, 32.47, 33.63, 41.37, 53.51, 56.96, 61.98,
66.14, 106.04, 109.30, 112.86, 127.99, 129.77, 132.49, 137.81, 144.16, 155.09, 155.91, 157.20,
30 158.00.
MS (%): 381 (parent+1, 100).
HRMS Calc'd. for C,yHaaN,O: 381.2669. Found: 381.2654.
EXAMPLE §9
6-[7-(2-Pyrrolidin-1-yl-ethoxy)-indan-4-yll-pyridin-2-ylamine

35 ?repared as in Example 37, in 72% yield, mp 113-117°C, as the hydrochloride sait.

'H-NMR (d, CDCls): 1.77 (m, 4H), 2.01 (uqin, J=7, 2H), 2.62 (m, 4H), 2.89 (m, 4H),
3.08 (t, J=7, 2H), 4.15 (t, J=6, 2H), 4.52 (bs, 2H), 6.34 (d, J=8, 1H), 6.73 (d, J=8, 1H), 6.79 (d,
J=8, 1H), 7.40 (m, 4H).

BC-NMR (d, CDCly): 23.53, 25.30, 20.57, 33.78, 54.88, 54.98, 67,37, 105.94, 109.36,

40  112.99, 127.97, 129.94, 132.65, 137.80, 144.28, 155.27, 157.45, 157.85.
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BC-NMR (d, CDCl;): 25.37, 29.67, 33.86, 43.04, 55.84, 62.74, 66.54, 106.04, 109.25,
15 112.94, 127.07, 128.04, 128.32, 128.08, 129.98, 132.62, 137.84, 130.08, 144.34, 155.34,
157.42, 158.13.
MS (%) 374 (parent+1, 100). .
Anal. Calc'd. for C,H,oN3;Oe2HCI: C 64.57, H 6.55, N 9.41. Found: C 64.52, H 6.88,
N ©.38.
20 EXAMPLE 61
6-[7-[(4-Phenethyipiperazin-1-yi}-ethoxy}-indan-4-yl}-pyridin-2-ylamine
Prepared as in Example 37, in 41% yield, mp 105-130°C, as the hydrochloride salt.
'H-NMR (d, CDCly). 1.895 (quin, J=7, 2H), 2.5-2.9 (m, 16H), 3.08 (t, J=7, 2H), 4.13 (t,
J=6, 2H), 4.61 (bs, 2H), 6.30 (d, J=8, 1H), 6.70 (d, J=8, 1H), 6.76 (d, J=8, 1H), 7.2-7.5 (m, 7H)
25 BC-NMR (d, CDCly): 25.31, 20.57, 33.60, 33.82, 53.20, 53.69, 57.22, 60.55, 66.27,7
105.95, 109.35, 112.82, 126.02, 128.00, 128.37, 12866, 128.69, 130.07, 132.62, 137.76,
140.29, 144.30, 155.17, 157.34, 158.10.
MS (%): 443 (parent+1, 100).
Anal. Calc'd. for CoaHaN,Oe2HCI: C 65.24, H 7.04, N 10.87. Found: C 65.03, H 7.23,
30 N 10.81.

EXAMPLE 62

6-[7-(4-Isobutyipiperazin-1-yl)-ethoxy}-indan-4-yil-pyridin-2-ylamine

Prepared as in Example 37, in 92% yield, mp 170-190°C, as the hydrochionde satt.

'H-NMR (d, CDCly): 0.85 (d, J=6, 6H), 1.73 (m, 1H), 2.0 (m, 2H), 2.04 (d, J=7, 2H),

35 2.40 (m, 4H), 2.60 (m, 4H), 2.79 (t, J=7, 2H), 2.84 (t, J=7, 2H), 3.07 (t, J=7, 2H), 4.13 (t, J=6,

2H), 4.57 (bs, 2H), 6.32 (d, J=8, 1H), 6.70 (d, J=8, 1H), 6.76 (d, J=8, 1H), 7.38 (m, 2H).

®C-NMR (d, CDCl): 25.16, 25.28, 29.45, 33.69, 53.47, 53.70, 57.16, 66.22, 66.84,
105.82, 108.32, 112.79, 127.88, 129.96, 132.56, 137.65, 144.20, 155.12, 1567.33, 157.92.

MS (%): 395 (parent+1, 100).
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EXAMPLE 64
20 6-[4-(Piperidin-3-yimethoxy)-naphthalen-1-yil-pyridin-2-ylamine
Prepared as in Example 24, in 38% yield, mp 164-185°C, as the hydrochloride salt.
'H-NMR (d, CDCl;): 1.2-1.4 (m, 1H), 1.54 (m, 1H), 1.69 (m, 1H), 1.91 (m, 1H), 2.07 (m,
1H), 2.45 (m, 1H), 2.55 (m, 1H), 2.8-3.0 (m, 1H), 3.04 (m, 1H), 3.25 (m, 1H), 3.92 (m, 2H), 4.71
(bs, 2H), 6.43 (d, J=8, 1H), 6.78 (d, J=8, 1H), 6.82 (d, J=8, 1H), 7.4-7.6 (m, 4H), 8.08 (m, 1H),
25  8.29 (m, 1H).
*C-NMR (d, CDCly): 25.72, 27.81, 36.93, 46.67, 49.84, 71.04, 103.97, 106.55, 115.05,
122.04, 125.02, 125.60, 125.73, 126.60, 127.17, 131.17, 132.05, 137.95, 154.79, 157.60,
158.13.
MS (%): 334 (parent+1, 100).
30 Anal. Calc'd. for CpyHaaNyOe2HCle1/2H,001/4(CH,0): C 60.41, H 6.45, N 9.61.
Found: C 60.33, H 6.50, N 9.28.

EXAMPLE 65
6-[4-(1-1sobutyl-azetidin-3-yloxy)-naphthalen-1-yli-pyridin-2-yiamine
Prepared as in Example 24, in 57% yield, mp 133-148°C, as the hydrochioride salt
35 'H-NMR (d, CDCl,): 0.91 (d, J=6, 6H), 1.65 (septet, J=6, 1H), 2.37 (d, J=7, 2H), 3.18
(m, 2H), 3.98 (m, 2H), 4.56 (bs, 2H), 5.01 (m, 1H), 6.47 (d, J=8, 1H), 6.59 (d, J=8, 1H), 6.84 (d,
J=8, 1H), 7.3-7.5 (m, 4H), 8.09 (m, 1H), 8.30 (m, 1H).
BC.NMR (d, CDCl;):  20.89, 27.19, 62.17, 67.03, 68.54, 104.60, 106.61, 115.26,
122.16, 125.20, 125.66, 125.73, 126.78, 127.05, 131.87, 132.25, 138.04, 152.88, 157.70,
40  158.04.
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15  122.16, 125.00, 125.70, 126.31, 126.47, 127.12, 130.74, 132.38, 137.89, 153.06, 157.79,
158.00.
MS (%). 360 (parent+1, 100).
Anal. Calc'd. for C,3H2sN20e1/2(CO,) (i.e., V2 carboxylate): C 73.99, H 6.61, N 11.02.
Found: C 74.00, H 6.65, N 10.85.
20 . EXAMPLE 67
6-[4-(1-Furan-2-yimethyl-azetidin-3-yloxy)-naphthalen-1-yl]-pyridin-2-ylamine
Prepared as in Example 24, in 50% yield, mp 75-90°C, as the hydrochlonde salt.
'H-NMR (8, CDCl;): 3.34 (m, 2H), 3.71 (s, 2H), 3.97 (m, 2H), 4.58 (bs, 2H), 5.01 (m,
1H), 6.20 (m, 1H), 6.30 (m, 1H), 6.48 (d, J=8, 1H), 6.57 (d, J=8, 1H), 6.84 (d, J=7, 1H), 7.3-7.5
25  {m, 5H), 8.09 (m, 1H), 8.30 (m, 1H).
C-NMR (5, CDCl;): 54.99, 61.12, 66.84, 104.54, 106.57, 107.86, 110.06, 115.18,
122.07, 125.15, 125.63, 126.72, 126.95, 131.79, 132.16, 138.01, 142.28, 151.47, 152.74,
157.48, 157.90.
MS (%): 372 (parent+1, 100).
30 HRMS Calc'd. for Ca3HuN,O,: 372.1712. Found: 372.1690.
EXAMPLE 68
6-{4-(Pyrrolidin-2-yimethoxy)-5.8,7,8-tetrahydro-naphthalen-1-yll-pyridin-2-ylamine
Prepared as in Example 48, using R-N-t-BOC-pyrrolidine-2-methanol, folliowed by
conversion to the tosylate and alkylahon with 2-(2,5-dimethyipyrrolyl)-6-(4-hydroxy-5,6,7,8-
35 tetrahydro-naphthalen-1-yl)-pyridine, then deblocking to afford a tan, amorphous solid, in 95%
yield, as the hydrochloride sait.
'H-NMR (8, CDCly): 1.83 (m, 3H), 1.74 (m, 4H), 1.90 (m, 1H), 2.68 (m, 4H), 2.96 (AB,
2H), 3.50 (m, 1H), 3.80 (m, 2H), 4.56 (bs, 2H), 6.37 (d, J=8, 1H), 6.63 (d, J=7, 1H), 6.67 (d, J=8,
1H), 7.07 (d, J=8, 1H), 7.40 (t, J=8, 1H).
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, - #1099 ()-!° #109@\8\&? (3 €DClL;): #1803 2H), 1.9 (m, 1H), 2.12 (m, 1H) 2.34 (m 1H) 2.56 (s, 3H),
2.83 (m, 1H), 3.13 (m, 1H), 4.13 (AB, 2H), 4.63 (bs, 2H), 6.41 (d, J=8, 1H), 6.83 (m, 2H), 7.46
16 (m, 4H), 8.10 (m, 1H), 8.31 (m, 1H).
BC-NMR (5, CDCly): 23.00, 28.92, 41.87, 57.79, 64.27, 71.57, 104.06, 106.45, 115.09,
122.07, 124.87, 125.64, 125.73, 126.01, 126.53, 127.20, 131.25, 132.06, 137.89, 154.78,
157.69, 158.07.
MS (%) 334 (parent+1, 100).
20 Anal. Calc'd. for CyyH3N,0e1/3H,0: C 74.31, H 7.03, N 12.38. Found: C 74.11, H
7.19, N 12.22.

EXAMPLE 70
6-[4-(2-Amino-cyclohexyloxy)-5,6,7,8-tetrahydro-naphthalen-1-yl}-pyridin-2-ylamine
Prepared as in Example 48, via the following four-step sequence: 2-(2,5-
25 dimethylpyrrolyl)-6-[4-hydroxy-5,6,7,8-tetrahydro-naphthalen-1-yi}-pyridine was first alkylated
with 2-chlorocyclohexanone, using potassium carbonate as the base and a catalytic amount of
sodium iodide, in dimethyiformamide at 80°C for 24 hours, in 92% yield. The resulting ketone
was converted to the oxime methyl ether using O-methylhydroxylamine hydrochloride and
triethylamine in methanol at reflux for 16 h in 81% yield. The oxime ether was then reduced to
30 the amine using borane methyl sulfide in tetrahydrofuran at refiux for 2 days, followed by
refluxing in ethanol with sodium carbonate and cesium fiuoride for 16 hours, in 12% yield. The
amine was then deblocked with hydroxylamine hydrochloride in refluxing aqueous ethanol to
afford the desired final product in 89% yield as a tan solid after conversion tot he hydrochloride
sait.
35 'H-NMR (8, CDCly): 1.2-1.5 (m, 6H), 1.6-1.9 (m, 6H), 2.70 (m, 4H), 2.84 (m, 1H), 4.49
(m, 1H), 4.55 (bs, 2H), 6.39 (d, J=8, 1H), 6.65 (d, J=8B, 1H), 6.72 (d, J=8, 1H), 7.07 (d, J=8, 1H),
7.43 (t, J=8, 1H).
3C-NMR (5, CDCl):  20.3, 22.4, 22.37, 23.7, 23.9, 27.4, 28.2, 30.9, 52.1, 75.8, 106.1,
108.6, 114.4, 126.8, 127.0, 133.1, 136.5, 137.7, 154.9, 157.6, 158.7.
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I $S#10% z& Qll‘)p%rritlﬂir;gi %%92/8% )eh%val of blocking groups to afford 45% yield of a solid, mp 135-
150°C.
'H-NMR (5, CDCl,): 2.33 (m, 1H), 2.43 (m, 1H), 3.4 (bs, 1H), 3.54 (m, 1H), 3.67 (m,
1H), 4.20 (m, 2H), 4.37 (m, 1H), 4.625 (bs, 2H), 6.45 (d, J=8, 1H), 6.84 (m, 2H), 7.45 (m, 4H),
15  8.10 (m, 1H), 8.31 (m, 1H).
BC-NMR (5, CDClL) 23.93, 44.25, 57.45, 72.10, 104.39, 106.54, 115.15, 122.00.
125.04, 125.83, 125.73, 126.63, 127.15, 131.50, 132.06, 137.95, 154.58, 157.62, 158.03.
MS (%): 306 (parent+1, 100).
Anal. Calc'd. for CygHigNsOe2HCIe3/2H,001/2(CH,0): C 56.13, H 6.28, N 9.35.
20 Found: C 56.24, H6.52, N 9.05.
EXAMPLE 72
6-{4-(1-Pyndin-3-yimethyl-azetidin-3-yloxy)-naphthaien-1-yil-pyridin-2-ylamine:
Prepared as in Example 24, in 24% yield, mp 150-180°C, as the hydrochloride salt.
'H-NMR (5, CDCly): 3.29 (m, 2H), 3.71 (s, 2H), 3.92 (m, 2H), 4.57 (bs, 2H), 5.005 (m,
25 1H), 6.47 (d, J=8, 1H), 6.56 (d, J=8, 1H), 6.83 (d, J=7, 1H), 7.24 (m, 1H), 7.39 (d, J=8, 1H), 7.5-
7.6 (m, 4H), 7.63 (m, 1H), 8.08 (m, 1H), 8.29 (m, 1H), 8.50 (m, 1H), 8.54 (s, 1H).
BC-NMR (5, CDCl,): 60.9, 61.4, 66.8, 104.5, 106.6, 115.1, 122.0, 123.4, 125.5, 125.7,
128.7, 126.9, 132.0, 132.2, 133.3, 136.0, 138.0, 148.7, 149.8, 152.7, 157.5, 158.0.
MS (%): 383 (parent+1, 100).
30 Anal. Caic'd. for C,H,;N,Oe3HCle3H,001/3(C,H,0): C 53.39, H 5.95, N 9.83. Found:
C 53.22, H6.18, N 9.43, |

EXAMPLE 73
6-]4-(Azetidin-3-ylmethoxy)-naphthalen-1-yl}-pyridin-2-ylamine

Prepared as in Example 24, in which N-BOC azetidine-3-methanol was added to 2-
35 (2,5-dimethylpyrroiyi)}-8-(4-fiuoro-naphth-1-yl)pyridine as in Example 24D followed by sequential
removal of the BOC and pyrrolyl protecting groups, with the final step proceeding in 75% vyield,
in 75% yield, mp 88-110°C, as the hydrochloride salt.
'H-NMR {5, CDCl;): 3.27 (m, 1H), 3.64 (m, 2H), 3.78 (m, 2H), 4.25 (d, J=6, 2H), 4.63
(bs, 2H), 6.45 (d, J=8, 1H), 6.83 (m, 2H), 7.4-7.6 (m, 4H), 8.09 (m, 1H), 8.29 (m, 1H).
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MS (%): 306 (parent+1 100).
Anal. Calc'd. for CygH,oN1Oe2HCle2H,03/2(C,H,0): C 57.25, H7.00, N 8.04. Found
C 5747, H7.14 N 8.21.
10 EXAMPLE 74
6-[4-(1-Pyridin-2-yImethyl-azetidin-3-yloxy}-naphthalen-1-yl]-pyridin-2-yiamine:

Prepared as in Example 24, in 24% yield, mp 97-120°C, as the hydrochloride salt from
tetrahydrofuran.
'H-NMR (3, CDCl,): 3.42 (m, 2H), 3.89 (s, 2H), 4.015 (m, 2H), 4.62 (bs, 2H), 5.045 (m,
15 1H), 6.47 (d, J=8, 1H), 6.57 (d, J=8, 1H), 6.82 (d, J=7, 1H), 7.16 {m, 1H), 7.3-7.5 (m, 5H), 7.64
(t, J=8, 1H), 8.07 (m, 1H), 8.30 (m, 1H), 8.55 (m, 1H).
BC-NMR (5, CDCly): 61.62, 64.89, 67.10, 104.52, 106.64, 115.14, 122.09, 122.13,
122.42, 125.18, 12560, 126.73, 126.92, 131.75, 132.16, 136.58, 138.04, 149.30, 152.77,
157.41, 157.76, 157.96.
20 . MS (%): 383 (parent+1, 100).
Anal. Cale'd. for C,4HoN,0e3HCle7/4H,0: C 55.08, H 5.49, N 10.70. Found: C 55.44,
H 5.61, N 10.31.
EXAMPLE 75
6-[4-(N-methyl-azetidin-3-yloxy)-naphthalen-1-yll-pyridin-2-ylamine: Prepared as in

25 Example 24, using formaidehyde in methano! with sodium cyanoborohydride at room
temperature, in 30% yield, mp 240-255°C, as the hydrochloride salt from tetrahydrofuran.
'H-NMR (8, CDCh): 2.45 (s, 3H), 2.75 (bs, 2H), 3.30 (m, 2H), 3.99 (m, 2H), 4.96 (m,
1H), 6.47 (d, J=8, 1H), 6.55 (d, J=8, 1H), 6.80 (d, J=7, 1H), 7.3-7.5 (m, 4H), 8.03 (m, 1H), 8.28
(m, 1H).
30 BC.NMR (8, CDCly): 45.81, 63.07, 66.19, 104.44, 106.84, 115.08, 121.97, 125.23,
125.43, 125.57, 126.76, 126.87, 131.82, 132.15, 138.14, 152.56, 157.13, 158.05.
MS (%): 306 (parent+1, 100).
Anal. Calc'd. for CqgH1gN3Oe2HCIe2H,0: C 55.08, H 6.08, N 10.14. Found: C 55.34, H
6.01, N 9.82.
35 EXAMPLE 76
6-{4-(N-Isopropyl-azetidin-3-yloxy)-naphthalen-1-yi]-pyridin-2-yiamine

Prepared as in Example 24, as a byproduct of the reaction used for preparation of
Example 75, from acetone in the methanol, in 19% yield, mp 120-135°C, as the hydrochloride
salt from tetrahydrofuran.
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*C-NMR (5, CDCl,): 19.30, 50.44, 58.78, 65.40, 104.52, 106.81, 115.12, 122.00,
125 20, 125 45, 125.56, 126.73, 126.89, 131.78, 132.15, 138.15, 152.66, 157.21, 158.02.

10 MS (%): 332 (parent+1, 100).
Anal. Calc'd. for CyH23N3;Oe2HCIe2H,0: C 57.02, H 6.61, N 9.50. Found: C 57.04, H
6.51, N 8.29.
EXAMPLE 77
6-]4-(2-Dimethylamino-ethoxy)-8,7,8,8-tetrahydro-5H-benzocyclohepten-1-yil-pyridin-2-
15 ylamine

Prepared as in Example 37, using 4-hydroxy-6,7,8,9-tetrahydro-5H-benzocycloheptene
as the starbng material, which was prepared as foliows: 8 g (71.4 mmol) 2-hydroxypyrone
(Syn. Commun.,5, 461, (1975)) and 20 mL cycioheptene were reacted in a sealed tube at
150°C for 24 h to give 1-0x0-3,4,6,7,8,8-hexahydro-5H-benzocycloheptene in 49.5% yield,

20 followed by reaction with isopropeny! acetate to afford the enol acetate and treatment with 2,3-
dichloro-5,6-dicyanobenzogquinone at 90°C for 1.5 h (see J. Med. Chem., 37, 3803 (1994)) to
afford 4-acetoxy-6,7,8,9-tetrahydro-5H-benzocycloheptene in 69% yield as an oil.. Hydrolysis
with 3.7 equivalents of powdered potassium hydroxide in ethanol at room temperature for 2 h
gave a3 44% vyield of the desired 4-hydroxy-6,7,8,8-tetrahydro-5H-benzocycloheptene after

25 purification by column chromatography as a white solid. The remaining steps in the sequence
then foliowed Example 48. The final step proceeded in 89% vyield fo give the product as an
amorphous solid as the hydrochioride salt from ether.

'H-NMR (5, CDCly): 1.58 (m, 4H), 1.79 (m, 2H), 2.34 (s, 6H), 2.75 (m, 4H), 2.93 (m,
2H), 4.06 (t, J=6, 2H), 4.48 (bs, 2H), 6.39 (d, J=8, 1H), 6.62 (d, J=8, 1H), 6.74 (d, J=8, 1H), 7.10

30 (d, J=8, 1H), 7.41 (d, J=8, 1H).

3C-NMR (5, CDCly): 25.51, 27.36, 27.75, 31.21, 32.46, 46.03, 58.35, 67.43, 105.94,
109.95, 114.72, 127.58, 132.85, 133.74, 137.54, 142.88, 155.43, 157.74, 159.32.

MS (%): 326 (parent+1, 100).
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wherein ring A is a fused 5-7 membered saturated or unsaturated ring wherein from zero
to two of the ring members are heteroatoms selected, independently, from nitrogen, oxygen and
sulfur, with the proviso that no two adjecent ring menbers can both be heteroatoms;

X is oxygen or a bond;

n is an interger from two to six; and

R' and R? are selected, independently, from (C,-C) alky!, aryl, tetrahydronaphthalene and
aralkyl, wherein said aryl and the aryl moiety of said aralkyl is phenyl or naphthyl and the alky!
moiety is straight or branched and contains from 1 to 6 carbon atoms, and wherein said (C;-C;)
alkyl, said ary!, said tetrahydronaphthaiene and the aryl moiety of said aralkyl may optionally be
substituted with from one to three substituents, preferably from zero to two substituents, that are
selected, independently, from halo (e.g., chloro, fiuoro, bromo, iodo), nitro, hydroxy, cyano, amino,
(C4-C,) atkoxy, and (C,-C,) alkylamino;

or R! and R? form, together with the nitrogen to which they are attached, a piperazine,
piperidine or pyrrolidine ring or an azabicyclic ring containing from 6 to 14 ring members, from 1 to
3 of which are nitrogen and the rest of which are carbon;

and wherein said piperazine, azetidine, piperidine and pyrrolidine rings may optionally be
substituted with one or more substituents, preferably with from zero to two substituents that are
selected, independently, from (C,-C¢)alkyl, amino, (C4-Ce) alkylamino, [diHC;-Cs)alkyljamino,
phenyl substituted 5.to 6 membered heterocyclic rings containing from 1 to 4 rings nitrogen atoms,
benzoy!, benzoyimethyl, benzyicarbonyl, phenylaminocarbonyl, phenylethyl and phenoxycarbonyl,
and wherein the phenyl moieties of any of the foregoing substituents may optionatly be substituted
with one or more substituents, preferably with from zero to two substituents, that are selected,
independently, from halo, (C,-C,)alkyl, (C4-Cs)alkoxy, nitro, amino, cyano, CF, and OCF,;

also R' or R? may be connected onto the (CH2), group to form a ring of from 4 to 7
members;

and the pharmaceutically acceptable salt of such compounds.

2. A compound according to claim 1, wherein NR'R? is an ophonally substituted
piperidine, azetidine, piperazine or pyrrolidine ring or a 3-aza-bicyclo[3.1.0)hex-6-ylamine ring;

NH 1'10% & () -sg}oPl,

(3
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phenyl substituted 5 to 6 membered heterocyclic rings containing from 1 to 4 rings nitrogen atoms,
benzoyl, benzoylmethyl, benzylcarbonyl, phenylaminocarbonyl, phenylethyl and phenoxycarbonyl,

10  and wherein the pheny! moieties of any of the foregoing substituents may optionally be substituted
with one or more substituents, preferably with from zero to two substituents, that are selected,
independently, from halo, (C-Cy)alkyl, (C4-Cs)alkoxy, nitro, amino, cyano, CF, and OCF,.

3. A compound according to claim 1 wherein NR'R? forms an azabicyclic nng
having the formula
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5 4. A pharmaceutical composition for treating or preventing a condition selected from
the group consisting of migraine inflammatory diseases, stroke, acute and chronic pain,
hypovolemic shock, traumatic shock, reperfusion injury, Crohn's disease, ulcerative colitis, septic
shock, depression, Parkinson's disease, multiple sclerosis, AIDS associated dementia,
neurodegenerative diseases, neuron toxicity, Alzheimer's disease, chemical dependencies and

10  addictions, emesis, epilepsy, anxiety, psychosis, head trauma, adult respiratory distress syndrome
(ARDS), morphine induced tolerance and withdrawal symptoms, inflammatory bowe! disease,
osteoarthritis, rheumatoid arthritis, ovulation, dilated cardiomyopathy, acute spinal cord injury,
Hunti-ngton’s disease, glaucoma, macular degeneration, diabetic neuropathy, diabetic
nephropathy and cancer in a mammal, comprising an amount of a compound according to claim 1

15  thatis effective in treating or preventing such condition and a pharmaceutically acceptable carrier.

5. The use of an effective amount of a compound according to claim 1 for the
preparation of a medicament for the treatment or prevention of a condition selected from the
group consisting of migraine, inflammatory diseases, stroke, acute and chronic pain,
hypovolemic shock, traumatic shock, reperfusion injury, Crohn's disease, ulcerative colitis,

20 septic shock, multiple sclerosis, AIDS associated dementia, neurodegenerative diseases,
neuron toxicity, depression, Parkinson's disease, Alzheimer's disease, chemical
dependencies and addictions, emesis, epilepsy, anxiety, psychosis, head trauma, adult
respiratory distress syndrome (ARDS), morphine induced tolerance and withdrawal
symptoms, inflammatory bowel disease, osteoarthritis, rheumatoid arthritis, ovulation, dilated

25  cardiomyopathy, acute spinal cord injury, Huntington's disease, glaucoma, macular
degeneration, diabetic neuropathy, diabetic nephropathy and cancer in a mammal.

6. A phamaceutical composition for inhibiting nitric oxide synthase (NOS) in a
mammal, according to claim 1, comprising 2 NOS inhibiting effective amount of a compound
according to claim 1, and a pharmaceutically acceptable carrier.

30 7. The use of a NOS inhibiting effective amount of a compound according to
claim 1 for the preparation of a medicament for inhibiting NOS in a mammal.

8. A pharmaceutical composition for treating or preventing a condition selected from
the group consisting of migraine, inflammatory diseases, stroke, acute and chronic pain,
hypovolemic shock, traumatic shock, reperfusion injury, Crohn's disease, ulcerative colitis, septic

35 shock, multiple sclerosis, AIDS associated dementia, neurodegenerative diseases, neuron
toxicity, depression, Parkinson’s disease, Alzheimers disease, chemical dependencies and
addictions, emesis, epilepsy, anxiety, psychosis, head trauma, adult respiratory distress syndrome
(ARDS), morphine induced tolerance and withdrawal symptomns, infiammatory bowel disease,
osteoarthritis, rheumatoid arthritis, ovulation, dilated cardiomyopathy, acute spinal cord injury,

40 Huntington's disease, glaucoma, macular degeneration, diabetic neuropathy, diabetic
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nephropathy and cancer in a mammal, comprising a NOS inhibiting effective amount of a

compound according to claim 1 and a pharmaceutically acceptable carrier.

9. The use of a NOS inhibiting effective amount of a compound according to
claim 1 for the preparation of a medicament for the treatment or prevention of a condition
selected from the group consisting of migraine, inflammatory diseases, stroke, acute and
chronic pain, hypovolemic shock, traumatic shock, reperfusion injury, Grohn's disease,
ulcerative colitis, septic shock, multiple sclerosis, AIDS associated dementia,
neurodegenerative diseases, neuron toxicity, depression, Parkinson’s disease, Alzheimer's
disease, chemical dependencies and addictions, emesis, epilepsy, anxiety, psychosis, head
trauma, adult respiratory distress syndrome (ARDS), morphine induced tolerance and
withdrawal symptoms, inflammatory bowel disease, osteoarthritis, rheumatoid arthritis,
owulation, dilated cardiomyopathy, acute spinal cord injury, Huntington’s disease, glaucoma,
macular degeneration, diabetic neuropathy, diabetic nephropathy and cancer in a mammal.



