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The present invention relates to certain 2-am nopyridi nes containi ngfused
ring substituents that exhibit actl-vity as nitric oxide synthase
(NGS) inhibitors, to pharmaceutical conpositions containing them and
to their use in the treatnment and prevention of central nervous 10 system
di sorders, inflammtory disorders, septic shock and ot her disorders.
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(1995). 929 (1994). N-NOS inhibition has also been shown to be effective in antinociception, as evidenced
30 by activity in the late phase of the formalin-induced hindpaw licking and acetic acid-induced
abdominal constriction assays, see Br. J. Pharmacol., 110, p. 219-224 (1993). In addition,
subcutaneous injection of Freund's adjuvant in the rat induces an increase in NOS-positive

neurons in the spinal cord that is manifested in increased sensitivity to pain, which can be treated
with NOS inhibitors, see Japanese Journal of Pharmacology, 75, p. 327-335 (1997). Finally,

35 opioid withdrawal in rodents has been reported to be reduced by N-NOS inhibition, see
Neuropsychopharmacol., 13, p. 269-293 (1895).
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This invention relates to conpounds of the formul a [err] .
wherein ring Ais a fused 5-7 nenbered satyrated or unsaturated ring
wherein from zero to two of the ring nenbers are heteroatons selected,’
i ndependently, fromnitrogen, oxygen and 10 sulfur, with the proviso that
no two adj ecent ring nenbers can both be heter oatoms Xis
oxygen o a bond; n |ssmné@5ﬁﬁggq;en§5,pm two to six; and

Rl and R2 sel egt ed endent | fromlerr] arkyl, aryl,
t et r ahydr onapht h 's'?lvgn{g’rq(ﬁeg °°3ff‘%ﬂ¥'R‘§ﬁ ftr\ﬁ%?‘léllan said aryl and the aryl
moi ety of said aral kyl is phenyl or naphthyl angthe al kyl 15 noiety is

straight or branched and contains from1l to 6 n atons, and wherein
said [err] al kyl, said aryl, said tetrah( apht hal ene and the aryl
noi ety of said aralkyIRhay optlonally he 0 ted with fromone to
three substituents, pre {a(EIHé) rom ze t wo substltzuents that are

sel ected, | ndependent ly, N rom ha g fluoro, brono, |iodo),
nitro, hydroxy, cyano, m no,

, and [err] al kyl am no; 20
or R and R2 form todRdher with the nitrggep/to which they are attached, a

pi perazine, azetidine, piperidine or pyrrolidine ring or an
azabicyclic ri nd”*l‘?fﬁ'ﬁ o} iR G Tysed A7 gnampened s?‘i”ﬁﬁfd or Unsah’ﬁﬁ?e’!"s whereiprfrom zeo 3 of
whi ch are nb twoogfetie @igtndritery £6 heta%atwﬁs §dlectdde inBabeh@Rtly, %ﬁfrﬁhaer%%@k GRa Of

; ?le' g\ng 01 fé@r'vﬁth rtr|1en Svisd that Faoht\%o agjecenmnggnembers can both gée heteroatoms
X is oxygen or a bond;
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n is an interger from two to six; and
R!and R?are selected, independently, from (C,-Cq) alkyl, ary), tetrahydronaphthalene and
aralkyl, wherein said aryl and the aryl moiety of said aralky! is pheny! or naphthyl and the alkyl

15 moiety is straight or branched and contains from 1 to 6 carbon atoms, and wherein said (C4-Cs)
alkyl, said aryl, said tetrahydronaphthalene 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 (.g., chioro, fluoro, bromo, 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 rings are the following



[err]
NR3R4
N ) WO 99/10339

R3R4AN
and o
PCT/IB98/0122%

~ p—

and

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

members;



also R err] 6r Rl err] may be connected onto the (CH2)[err] group to forma

ring of from4 to 7 rrenbers; WD 99/ 10339
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5 wherein R3 and R4 are selected from hydrogen, [err] phenyl,
naphthyl, (derr]- Cerr])al kyl-C(=0O4-, HC(O, [err]alkoxy-(CO-, .
phenyl -C(=0O -, naphthyl-C(=0-, and [err] NC(=O) - wherein R err] and

Rlerr] are selected, independently, from hydrogen and [err]alkyl;
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6-{4-[2-(4-Phenethyl-piperazin-1-yl)-ethoxyl-naphthalen-1-yl}-pyridin-2-ylamine;
6-{4-[2-(3-Amino-pyrrolidin-1-yl)-ethoxy]-naphthalen-1-yl}-pyridin-2-ylamine;

30 6-[4-(1-Benzyl-piperidin-4-yloxy)-naphthalen-1-yl]-pyridin-2-ylamine;
6-[4-(1-Benzyl-pyrrolidin-3-yloxy)-naphthalen-1-yl}-pyridin-2-ylamine;
6-[4-(Piperidin-4-yloxy)-naphthalen-1-yl}-pyridin-2-ylamine;
6-{4-(Pyrrolidin-3-yloxy)-naphthalen-1-yl}-pyridin-2-ylamine;
6-[4-(1-Isobutyl-piperidin-4-yloxy)-naphthalen-1-yi}-pyridin-2-ylamine;

35 6-[4-(1-Furan-2-ylmethyl-piperidin-4-yloxy)-naphthalen-1-yl}-pyridin-2-ylamine;.
6-[4-(1-Isobutyl-pyrrolidin-3-yloxy)-naphthalen-1-yi}-pyridin-2-ylamine;
6-[4-(1-Furan-2-yimethyl-pyrrolidin-3-yloxy)-naphthalen-1-yl}-pyridin-2-ylamine;
6-[4-(2-Morpholin-4-yl-ethoxy)-naphthalen-1-yl}-pyridin-2-ylamine;
6-[4-(2-Diisopropylamino-ethoxy)-naphthalen-1-yl]-pyridin-2-ylamine;



35 6-[4-(1.
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6-[ 4- (2- Mor phol i n- 4-yl - et hoxy) - napht hal en- 1- yI ]-pyridin-2-ylam ne;

6- [ 4- (2- Di i sopropyl am no- et hoxy) - napht hal en- 1-yl ] - pyri di n- 2-yl am ne;
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6-{4-[ 2- (4- Di met %ﬁ % r‘r? #g@&‘ ;bpee’rrazdt-hyl&ethoxy]-ss78tetrahydro naphthalen-1-yl}-pyridin-2-

-yl)-et hoxy;]!arﬁnﬁ 7, 8-tetrahydro-naphthalen-1 -yl)- pyri di n-2-yl am ne;
25 2-Dimetayidnthesi éihhh-th -5,6,7,8-tetrahydro-naphthalen-1-y[}-
1, 3] di oxol ol 4, 5- ﬁ%g U|n’r‘10I)Bn 6-y l&n Y)e ]ox 6,7, 8ertae¥t rma?l?dra-en vl

napht hal en- Eyf'd'y’rz)\dWF?»dl n-2-yl am ne 6-[4-(1

-1 sobut gk - pi per i eli44237 BlOWytRGHAN; @I&le[A&d]lﬁq’u&gﬂffg—ﬂ)(-ﬁﬁMI -516,7 BRetdahydro-

-yl d :
%\//E][ h5|yr|p| L%@%@Fﬁ"‘é'yﬁp&%‘{a%%%mng 6, 7, 8-t etrahydr o- napht hal en- 1-yl ] - pyri di n-

2- 30 yl am ne; 6-[4-(1-lsobutyl-plpendm-s-ylmethoxy)-s 6,7,8-tetrahydro-naphthalen-1-yl}-pyridin-2-
6-{4-[2-(2- Pé ghgyl am no- et hoxy) - et hoxyl -5, 6, 7, 8-t et r ahydr o- napht hal en-1-yl }

- di 2- |
o (Broar i di n- @1%«1?@etwsvyn@-%wme@mevéﬁfsmamﬁrampmaa'%1-xll-pvndm-2-
-yl']-pynbdi padng] am ne;

6-{4-[2-(2-Diethylamino-ethoxy)-ethoxy]-5,6,7,8-tetrahydro-naphthalen-1-yi}-pyridin-2-
ylamine;
6-[4-(Piperidin-3-ylmethoxy)-6,6,7,8-tetrahydro-naphthalen-1-yl]-pyridin-2-ylamine;
6-[4-(2-Amino-cyclohexyloxy)-5,6,7,8-tetrahydro-naphthalen-1-yl}-pyridin-2-ylamine;
35 6-[4-(Pyrrolidin-2-ylmethoxy)-5,6,7,8-tetrahydro-naphthalen-1-yl}-pyridin-2-ylamine; and
6-[4-(2-Dimethylamino-ethoxy)-6,7,8,9-tetrahydro-5H-benzocyclohepten-1-yl]-pyridin-2-
ylamine;
and the pharmaceutically acceptable salts of the foregoing compounds.
The following are additional examples of compounds of this invention:



6-[4- (2- Am no-cycl ohexyl oxy) -5, 6, 7, 8-t et rahydr o- napht hal en-1-yl | - pyri di n- 2-
yl am ne; 35

6- [ 4- ( Pyr wal 99ri03892- y| met hoxy) - 5, 6, 7, 8-t et r ahydr o- napht hal elfCTlIm?ﬁ/Pl%S/rl;dl fi- 2
-yl am ne; and

6- [ 4- (2- Di net hyl ami no- et hoxy) -6, 7, 8, 9-t et r alrydr o- 5H benzocycl ohept en- 1
-yl]-pyridin-2- yl am ne; and the pharmaceutically
acceptabl e salts of the foregoi ng conpounds. The foll ow ng

are additional exanpl es of conmpounds of this invention: WO 99/ 10339
PCT/ | B8/ 81229 6-[4-(2-Amino-cyclopentyloxy)-5,6,7,8-tetrahydro-naphthalen-1-yil-pyridin-2-ylamine; -7-

S 6— 4- 2-Am1no clobutyloxy)-5,6,7 s-tetrah dro-na htha!en-1- ridin-2- lamme
6- [ 4- (2- Am no-cycl 4;_)ent cy uéy XY)7 tra ydrg nap y']Ip)én- 2{/
-yl ami ne; (2-Amlno-cyc opropyloxy)-s 6 7 8-tetrahydro-naphthalen- ~yl}-pyridin- ylamme

6|— [ 4- (2- Ami no- Cy Co-pI@iAmiRfLioRexflort)-8,617a te@dhy b Aaphtialtin 13|y ridin-Rylamimgy | di n- 2-
am ne,; . .- .
'y6- [ 4- (2- Ani no- cy ST HYraRRensy o)A &7 St PSR el HkPEiing-viamine;

] - pyritdi n- 2- y| é{A-(@e3mino-cyclobutyloxy)-5,6,7,8-tetrahydro-naphthalen-1-yl}-pyridin-2-ylamine;

I
|[4 (3- Ami no- Cyc& ﬁi\‘ﬁ%n%&&%wé@&o& §6t7?tf.ﬁ£ﬁ(/%5ﬁ %@%h‘é\%llgagrt&n-z lami 5 6.7

]-pyridin-2-yla no- ¢ ent gt oy -
-t et rahydr o- napﬁ{%(afmn%cyylp@enm)manhtaam‘ayﬂ-nyédm -2-ylpmine;

- [ 4- (3- Ani no- cy ch pRELAIRIYboBtox)- RiphBbERNYAbRRABYHNRRY; en- 1-yI ] - pyri di n- 2-

| am ne;

- [ 4- (4- Ami no- cycPBH@:Aarnssysioprorylony)dnapthslemi WRyridiagmamineen- 1- y1 ] - pyri di n- 2-
| am ne; 15 6-{4-(3-Amlno-cyclohexyloxy)-naphthalen- YiJ- pyndln-z-ylamme

(2 A no- oycP SBaPITBRREB AR PeRr 1Y R AR i .
- ( 2- A no- cy cb-HpBamyinacygipbutdmdi)- rhmhﬁaded—%y&b;]ndpﬁmlammz yl am ne, 15
3- Am I
(3 A no- cyel bnaat y“%i“@@%”ﬂ*‘f%ﬁi’“-%" R e Y o ne:
( 3- Ami no- cycf @t%ﬂl‘"éﬁt‘iyf av@ﬁ-“i}'ﬂ;ﬂb"j'dlfp%'l"?’d?‘h 2-yl ami ne;
(4- Agi no- cycbm@mlwﬁwbmw&wﬂb Ijl-py)iblin—?-@?ﬂi‘nirﬂi n-2-yl am ne;

{2- A no- oy o P U FPHRARR A A R Ta b .

yridin-2

|®|
OO‘< <

(2- Am no- cycB*an@eﬁpghhoam;;cl)ahemldm#rdyd%yﬂ}wrldmzmmr}d am ne;

3 ATi no- i ne-

(3 no- oy h Mo NAy e LRI i Syphar 1o,

( 3- Ami no- cycﬁ'&%@wwwbblﬁﬂm)-md@ﬂ-‘}-v‘bm’ﬂﬂ‘d-?-ﬁ'ammﬁl am ne; 25

4- ;
L e B

di n- 2- - ﬁ@endln- -ylmethoxy}-6,7,8 Qéet[a& ?’?SWF'?ZBWC )QW 5, 7
t et rahygilamms;l-l- benzocycl ohept en- 1-yl ] pyri di n- 2- yI am ne; 30

9-
P e A L S e e
) - et hoxy) yla@;ne., 8, 9-t et rahydr o- 5H
30 6-[4-(2-Amino-cyclohexyloxy)-6,7,8,9-tetrahydro-5H-benzocyclohepten-1-yl)-pyridin-2-
ylamine;
6-[4-(2-(4-Dimethylamino-piperidin-1-yl)-ethoxy))-6,7,8,9-tetrahydro-5H-
benzocyclohepten-1-yil-pyridin-2-ylamine; and
6-[4-(2-(4-Methyl-piperazin-1-yl}-ethoxy))-6,7,8,9-tetrahydro-5H-benzocyclohepten-1-

[
[
[
[
[
[
[
[
[
[
[
[
[
-
-

|
8

I‘<CD“ _‘CDCDCDCDCDCDCDCDCDCDCDCDCDCDCD‘< CD‘< CD'

\<—1

35  yl}-pyridin-2-ylamine.

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

40 anions, such as the hydrochloride, hydrobromide, hydroiodide, nitrate, sulfate, bisuifate,



benzocycl ohept en-1-yl - pyri di n-2-yl am ne; and
6-[4-(2-(4-Met hyl pi perazin-1
-yl) - et RpgsYdlo3de 7. 8, 9- t et rahydr o- 5H- benzocycl ohepten-1 - BETAB9SNI229 = -
yl ]=pyridin-2-yl am ne. The present invention also relates to
t he pharnmaceutically acceptabl e acid additigon salts of conpounds of
the formula 1. The acids which are used to prepare the pharnaceutically
acceptabl e acid addition salts of the aforenentioned base conpounds of this
i nvention are those which formnon-toxic acid addition salts, i.e.,
sal ts ca@t ghbéphgtePacid FRSEPhAE) i edtbley @R Eitrb)| RidiEltrate, ABraBSbitaRIE) sacinalRe
%dgg;:%ggl d(?éate rm%\lrjanrte0 mglggdnatgydsragéhgr%tedebenzoaer,a%q%thanesul onatg ett}waggslurfé%wta?e’.
PCT/ | B8/ 0lAfenesulfonate, p-toluenesulfonate and pamoate [ie., 1,1-methylene-bis-(2-hydroxy-3- - 8-
5 phospha],;a (?a@éfsa@osphate acetate, lactate, citrate, acid citrate,
tartrate, 3 succi nat e, “mal eate, fumarate, gluconate,
saccharat e, benz’B‘Gt term rialki’aness usedo hereia, uelessa athenwiseoindicated, inciudes saturated
benzenegd!l f@EldlSent My &r@éa\%%ﬂ%dﬂaf%fns sBaGht PRERAEE of bycRe moieties or combinations
1, 1- met hyl ene bi s- (E hydr oxy- 3- napht hoat e)] salts. The
term " al kylthereofs ysed herein, unless otherwise indicated, includes
sat Iur ated 10 m&um{nbené ohylﬁl'é @Gﬁ%t’tbéms"rﬁiiséﬁhaelha\éf'el‘sgoatrfu&ibe’fr']ﬁf suldtigeesed or
cyclic noieties qr.co I ons The term "one or
mor e subst | PR OB N Bohe RBPov vkl Shssuents, ey Sareci e B roE L
t hat equal savkiablnbonding sites. he maxi num nunber of substituents possi bl e based
on the panber ofyng yomdiaioh 2&! enag 5“3“ wufédt festein, Rless otherwis |nc-ﬁr&?eéit §cltl
hal 0" and " hal ogen as use ess ot herw se indicate I ncl ude
chloro, fl ud¥os. Mg mEpmanadiogeo. Exanpl es of nore specific

embodi ments of tBeniplesshiidre ngé’dﬁafehﬁﬂdlm% Sf@R present mventlon include: ( @)

conmpounds of the formula | r yrrol o; (b)
conpounds of the(a$ or nfﬂ"?f"\m g‘F‘%h @?Hg‘eﬁ'ﬂfg‘ggﬁ?yéml" 20 (c)
conpounds of t he(bf or nedngpolindsiettheformyia § wherirobig dis pyrido; (d)
conpoun of the. for | fm do; (e)
conpoung§ of the(ciormng] Im&é’%gtpgfoﬁndlé Meéﬂ)@'s?ésh&? ) (f)
conmpounds of t he(® or neampopndgietiheformula | whegsinpg A:is pyrimido; (9)

conpounds of thee§0rnbﬂn@:ohnd%%@foﬂmﬁﬂlvﬁ%nﬂi@&'b}s are sel ected,
I ndependently, f om 25 corrpounds of the

er
fornula | wherei “% fl‘}" E’B'hlﬂ% Wﬂ%‘*ﬂﬁ‘ﬁ"ﬁgﬁ& WI t h the ni trogen
to which they ar@) at t am-hnednds of the formula | wherein Rl 3nd R? aye sqiesteddisdepbndently, framnul a
I wherebg R{cﬁfééan@f‘d R2 form together with the nitrogen

(h) compounds of the formula | wherein R' and R® do not form a ring with the
nitrogen to which they are attached,

0] 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 ) compounds of the formula | wherein R’ is selected from (C,-Cg)alkyl and R? is
selected from aryl, tetrahydronaphthalene and aralky!; and

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

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

preventing a condition selected from the group consisting of migraine infiammatory 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 assaciated 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.,



to which they are attached, a piperazine, azetidine, piperidine or

pyrrolidine ring; 30 (1) .conmpounds of the fornula I wherein
Rlerr] is Wepetsdd from[err]alkyl and Rlerr] is sel ®ETABIFN22R aryl ;

t et rahydr onapht hal ene and aral kyl; and (k) compourds of
the formula | wherein ring Ais thi eno or th¥azolo. The
present invention also relates to a pharnmaceutical conposition for treating
or preventing a conditi on sel ected fromthe group consisting of

m grai ne |nflammt ory di seases . 35 ast hma), stroke, acute and

chroni ¢ pal n,9eR$A98 sé’ﬁﬁ&‘%ﬁ@@’l‘@ a’tdr"é{»‘ﬂm iemesih epilepsyr W@b’f PRYEhDSS| hegditrauma,
Crohn' s di s e el ruépmb@t mstﬁéss:%wdrdn% (AFEI) %oﬁiﬂme Kinduged ttélQJaﬁceSSAdemr%@a Al DS

associ at ed dementt n \)785 enerative di seases, neuron toxi
depr essi on (&Y GPO MR BRI é’g‘g‘?‘ es@?‘ﬁ%ﬁ“h’ﬁﬁdrhe“mam’d ‘agfrien gywation, diated
Par ki nson' s diaslisayepathl zamtenespinal dodicag@y, Hidtgoals dRpssedeqsicemaaNfacular

BCT) 1808/ 04 o:sveneraton, diBeihelRlR, deves; ngptyonatty gnd GHGe" 1 ArTonk Pefwtng =
enesi s, effl | dpmpn, camriisingyan amoynt leba campobetzal titerfarmuta |, or a phamadatitally cpptat Or y
di stress syndgp %réoﬁmﬁs’ eff’e"&vam H’gat!h& dp gr%genhra cft %ﬁdlt%ﬁderﬁl né tpg?ra'(a%ﬁp fially . . S|

synptons, inflammtory di sease, teoa ritrs he
ovul ati on, d,ch&p@aecamer cardl onyopat hy, acute spinal cord injury,

Hunti ngton's dl S eaHe , préHeRURRATON éﬁ%crﬁiaéé to a methddCSIaREfimR! 6r0d?eveﬁﬂ gbael;:dngltlﬁrb
neur opat hy, d gbteég @ phr ogat d cancer in a manmal, inc

human, conpriSrhg SH" DREEHR Cpis 98 3inR Miasmmatens diseRseR (le4- esthipg), sroke, acute
phar maceutd caint whmceniﬂrab\b'pbvolemlc sheak| tradnietic @ndek! Reperiis®n e CCioHﬁ!s IdRease,
treating or F?fc@éﬁ\?ét ¢, §elﬂ>ﬁpsh%8pmuﬁtal§ gclerssgsg éﬂ%éa har r% e%ﬁmeat’as Bélqr%ile%etr@?tg\feo a

acceptabl e carri
met hod of trééﬁ??&?g BRUpT cOXqHY.i F@PT%SSODHMI owjor depressivel distrdet End rdysthyenig)r oup

consi sting ofpaprirdbmd rtﬁ‘sebééf |ﬁiﬂéﬂ'¥e9§ ydléébéeaél‘éﬁncéledgpen@e% BBy Sidid % %ﬁrw €

15 and chroni c gal n, tY;SOVO em ¢ shock, traumatic shock, reper
i njury, CrohrPeReNgPnSiEs op arugs, alcoho| and aicaling), Bmesis, PRTERSY. ansigli @Y@ﬁ% Ibeadntcﬁumapl e

scl er osi s20 AlzDSt aaspinatorpt didreste BprdtdnR, (AWJS) OARGEIRE NFdubete tolerance  4hd SRR val

neur on toxi ci SS] : ssi ve order an a),
Par ki nson' s 5& rquﬂ%m 1 rré?weg d&F?J@aggmaE{‘fg'ﬁﬂ r@ﬁ‘f"’%@%é‘ﬁ'ﬂ{@ﬁc?\’é?"%nd"ated )
addi cti ons (@a'glomyopafhy aOdEpsmdﬁncords inguny, dn—mgwxgtoabcdheéseargbuaorﬁat inRelar

enesis, epil %Q&éﬁera%ﬁ('o@{b&xc r@ﬁrﬁﬁﬂﬁéhlﬁbe& grg\n{'pg@ggﬁd cnder in %%‘%n‘ (S}\r/:gtidlrngtaor y

di stress syndrone ( ARDS rance and w
synpt ons, | nfhP@ﬁ'?T&?'BP’S?'“BGQ\'E'F'StGW"Qé%I%@ mayamal 8k aMeHNE efiasompduad nﬁbe)iodméerltbna tis,

ovul ati orgs d Iphﬁhﬁ&buﬂcally accép'ﬁtﬂél safneRe thé‘t,ls éf@é{i/@m%@éﬂﬂé‘ br f&¥eRting @bdﬂrc)fnd mon

Huntington's di seas eneration, diabetic

neur opat hy, di abet 5 ngﬁﬁHFHB'Q'?'P}ﬁ'sgﬁ*ﬁe*%sawephwcamﬁamposﬂpﬁéwmrwtgg Aitric
hunan, conpr |os|de1§wm:ae (NGS) & & mgminal, maudingmmimdn SdmpAsTRY 8 NOS irﬁllbﬁlﬁ?mﬂfé of
the formula Q@azémlpmm(]ao'% %CngHaC' {]X @O%rﬁ\g eugﬁllyeagégxlatgblet Qa‘?t tﬁereqf Q at is

effective |ntreat reventlngs
present i nver?f'?rﬂﬁ"%‘F“‘s?&V?“éWiﬁb@sPatﬂer a pharnmaceutical conposition for

inhibitim nitricThe present invention also relates to a method of inhibiting NOS in a mammal, including a
human, comprising administering to said mammal a NOS inhibiting effective amount of a
compound of the formula I, or a pharmaceutically acceptabie salt thereof,

The present’ invention also relates to a pharmaceutical composition for treating or

preventing a condition selected from the group consisting of migraine, inflammatory diseases

35 (eg., 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.9., major depressive
disorder and dysthymia), Parkinson's disease, Alzheimer's disease, chemical dependencies and
addictions (e.g.,” dependencies on drugs, alcohol and nicofine), emesis, epilepsy, anxiety,

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



oxi de synthase (NOS) in a mammal, including a human, conprising an NOS

I nhibiting effective amount of a conpound of the formula 1, or a _
phar macepdios/edsby acceptable salt thereof and a phar PETERISIOCRY| Y -
acceptable carrier. 30 The present invention also relates-to a
met hod of inhibiting NOS in a mammal , incldding a human, conpri sing

adm nistering to said mammal a NOS inhibiting effective anount of a
compound of the fornula 1, or a pharnmaceutically acceptable salt thereof.
The present invention also relates to a pharmaceutical conposition for
treatingSorand wnthqnmaraytnpioms,alr\ﬂmdatbryotuoweleldseased oftaganthfifise rigeumaipidC artiitist i ng
of m graine, %HFE e 5 a S acute and
chronic pain ul'i["ﬂlg ovOo e%érénogk%@@? crugeu?%'ﬁl (88%‘,‘%'8)& %m@%f' us%i%%se glauc?’ﬂ? ury,
Crohn' s di séﬁ@éaf Qﬁgeéﬁfétlohvdlamﬂb|fleurspaﬂye|§|labeh<=smufnpathm Brd pansersinl @ meEminss), Al DS
associ at ed including AT, @omplﬁﬁgﬁ 2 NB8SHHitAL bffé%tnﬂi SRRARCT a HRHGAT of]tﬂé ko%&ly:

depreSS|on pressiv | sorder an

Par ki nson’ sg"cﬁ é@%{%aé’emﬁyﬁé?eﬁ?l"e?'ﬁf‘%’%%@@d E’T?é‘ﬁ?‘@atfca@@ﬁ%ﬁ??@é&?%@' and
addi cti aos (e 0. The @RBENGHBAtICA BIDNvertedd6 a Methathof trﬁﬂﬁb Bi prevdntify) a cORdohS .

oD DY 0B 8 RSB 08 A sk A, S o

PCT/ 1B98/ 012@@ and-chronic pain, hypovolemic shock, traumatic shock, reperfusion injury, Crohn's disease,
-10- Qgﬂ | i

osteoart hr I t | S, re\fel%ihlrgrg{ %hoéﬁy E:Bﬁu@gﬁclerbgé Amsgé'%gﬁg&ﬁéwhg r@g'gﬁggmerahve
car di omyopafifgEsescORUEON Joxiely, Eenression] (egy, maiont dentpseye dlisardee cand dysthymizhna,

macul ar 1éegeaﬂm§dnrso@.segbeabneinleﬁqen@w&a@é h&enﬁbﬁ%één@emhéﬁp%&&loﬁ@d(f%ncer
in a mammal i ncl inhi bitin tive

di n
ooant - of & SCRSASRIERE ST A HePl FLTGPLS) sk Sicksy: M Ao Feum,
accept abl e adlitt respimtapp fdistrass ayrivanenARDE)] cokdhine alodepd ablkeneaand avithdrdbal
The present t d % | ng a
condlot i on HB{%@% ec eﬁl ?’B’o %ﬂ% dﬁg?stgu ogtg%ﬁi‘{}gt {h%t:mgt?ﬁaér{hﬁ&r %(’u'é%ﬁ) ?B ? ory
di seases (egardiggyepaty. asuteolseinal Cord arwv.e 'ﬂmﬂ‘g@ﬁsorﬂ'i?afﬁl E‘aumvwwﬁfc

shock, tapau H’@gfén@raﬁ:hp‘afébetk%%ﬁé!@' QRbatid)ne Bﬁapaﬂy%ﬂ cﬁndéf ﬁ\ea'iﬁﬁmmal including a
ul cerative

itis tic shock associ at ed
dement i &, nBUPBHERERENS, PRRSerng’ g ?é‘}a aheufibS oote Q@cﬂvaeis?@gg fba
(eg., maj or colegnued sfithecfotkiutady, da!pmnﬁhcd;tsﬁlhymept)able 44t ther®dr ki nson' s di sease,
Al zheimer' as dis . )
dependenci es on g?ﬁ‘g%‘f“%gﬁ%@'a ]drﬁaﬁ{'%go | ngr?l Og@%se%qglm%‘éf&?ﬁlag%x'& i dlﬁer{e ot
psychosi s, Headomerigand, diastereomerie farme.e STisr inteptian wglates rfe§§ 099%6 isomers (amtae;)

nor phi nesi NdidrRRohers &f %&ﬁﬁ‘ouﬁ&dof‘%é mﬁamland mixtur&/ tHBfe81Bnd k5l &Eﬂﬁéd&ﬁt}éalbom|
di sease, osteoarthritis, hritis, ovulatlon dila

car di omyopatfyrosipnsaad wp’ﬁgﬁ °férS?tE|‘e"trﬁ’FfH‘re9 abau et gt er empiPyiherm, é'esPﬁ‘Ft%(%‘&o ma,
macul ar 20  degéperuri i abvve nbt:ladmstcbmpmus ﬁmwmthﬁheaibﬂttetbmwhfeﬁamtﬂayor&nd
cancer in a i r

cai d rmamal O%E@L éﬁ%h%got rato urgﬁ%oed?? E?H;é% tﬁbgeo?déurﬁg %n;g)uhégp
fornmula 11, bewsqulphasrsﬁerefemd @aqnpiticm@e@mﬁb@srg@h@mﬁwmemst ies and in bmdmg
Conpoundsy oOfasdps.mul a | may contain chiral centers and therefore may exi st
in different enantioneric and _diastereoneric forns. This invention
relates to all optical isomers arRgtalied Description ofthe Invention

The compounds of the formula | may be prepared as described in the following reaction

schemes and discussion. Unless otherwise indicated, ring A, X, n, R', R% R®, R*, R®, R® and R’
and structural formula 1 in the reaction schemes and discussion that follow are defined as above.



25 stereoisoners of conpounds of the formula I and m xtures thereof, and
to all pharnaceuti cal conpositions and net hods of treatnent defl ned
above t hatW@aMi&Bh or enpl oy them respectively. PCT/IBYEMNR3Y a A
above™ i ncl udes conpounds identical to those depicted but for the faet that
one or nore hydrogen, carbon or other-Htons are replaced by isotopes
t hereof. Such conpounds may be useful as research and di agnostic
tools in netabol i sm pharmacoki netic studies and in binding 30 assays.

Det ai | ed scription of the Invention The conmpounds of the
fornula | Yay be prepared as described i nSe#MED| | owi ng reactl on

schenes and di scuss4on. Unl ess otherw se_jndicated, ri ng n [err]

and structural fo 1 in the reacti hemes and dis ’JS\I onQt hat fp! I ow
are defined as aboye \QOL99/ 1033 B(OH) )L

PCTI | B98/ 01229 2 BTN N “tBu

SCHEME 1 [e,qsr

B(OE[);er r ] HC

Na,CO,, Pd°

in

1.NBS, CCl,

2. Et4N+CN', CH2CI2

1. HCI, H,0, EtOH
2. HCI, H;0

1. R'R2NH, EDAC
2, LIAH,, AICI,

IA

(X =bond,
ring A = benzo)

Vil



[err] WD 99/ 10339

PCT/ 1B98/ 01229 -12- 5
Schene 2 WO 99/10339 Ph [err] PCIVIBORIB1239)339 ™
PCTAB98/ 01229 ) —
-42-
5 Scheme 2
Ph
OH L
o} 1. Buli, B(OEY),
1. (n-Bu)sN*Brs- m
2. BnBr, K,CO, QO
Vil Br | ~ CH,
IX B N7 S
—
H,C
X
CH,
N
o N = 1. NH, *O,CH-, Pd/C
2. BrCH,CO,Et, K,CO,
X
CH,
NN\ 1 LOH, H0, THF/MeOH/H,0
(CH)n-1 ~— 2. EDAC, R'R2NH
EtOzc/ A




- 13- 5 Schenme 2 conti nued [err]
WD 99/ 10339 PCT/ 1 B98/ 01229 _
-14-  5WO099/10339 SCHEME 3 FCT/IB98/0122% = = -
F [err] R
-13-
s 5 Scheme 2 continued
X
| CH,
~ .
O NN 1. LIAIH,, AlCL,
CH,) . A >
AL Hy 2. NH,OH-HCI

R? RZNOC/ O

(X = O, ring A = benzo)




[err WD 99/ 10339 : , )

PCT/ 1B98/ 01229 -15-
5 woofosme 1 illustrates a nethod of preparing comaunsgogis t he™
forrmula | wherein Xis a bond and ring A is benzo. Schenes 2_and 3
illustrate nmethods of preparing conpounds -9é- t he formula 1 wherein X
is oxygen and ring Ais benzo. The starting materials used in the

pr ocedur es of Schenmes 1 and 2 are either conmercially avail abl e,
known in the art or readily obtainable from known conpounds by

met hods fhat will be apparent to those SOHEMEBin the art. 10

Referring to Schene 1, the conmpound of fornula 11 is cooled to about
-70[err]Cin dry tetrahydrofuran (THF), and then a sol ution of
n-butyl lithiumis added to it. The resulting solution is t hen
treated with griethyl borate and aIIowedFto warmto roomterrperature to

formthe conpgund_of formula I11.

fornula I11 [ et ed TWBERHOAC conpounye rmJIaIVto?or% ple
gl ly carried gut tm an aqueous
1 um carboni@ CH,

conpound of al V. This reaction i
et hanol solvent, Tn 2. BukinB(@E®sence 0

tetrakistri phenyl phoshine pal | adium at gpoHy, the ref 1#1 nper at ur e.
The conpound of the formula VI can be formad%n the f Iovvf\'ng er.

First, the XV conpound of formula V i xwreacted with N—brlga cinimde
(NBS) and bis-(1-cyano-1-aza)- 20 cycl ohexane in carbon t achl ori de and
refluxed for about 8 hours, with additional portions of the initiator
bei ng added at about 1, 2 and 4 hours. After evaporation of the solvent,

t he product of this reaction is reacted with triethylammoni um cyani de
in nmethylene chloride at about room tenperature to formthe conpound
of forrmula VI. Saturation of a solution of the conpound of

formula VI in ethanol with hydrogen chloride, 25 followed by refluxing the
m xture and then heating in aqueous hydrochloric acid, yields the

conmpound of formula VII. The compound of the fornmula VIl that
is formed in the precethng p can be converted i ntogt gy conpQund of

formula IAin the f ol ow ng hnerHOEQHZ};,NR 'R’*he conpound ‘ laM?P is
A arm N-l\bt | = I\I‘
e of se.

conpewnre—ei—t-he- fornul a [[e
odi i mdlaH(EMRC) in the

H.C
Exanpl es of duit » /((I:Hz)n 3
R°R'N
XV XVII
NH,OH-HCI
——
EtOH, H,0

(ring A)\ = benzg,



are those selected fromtrial kyl am nes, alkali netal carbonates and

al kal i ne earth netal carbonates. This reaction is typically conducted
in a sol veMPI¥UBA? as acetonitrile, nethylene chl ori de P6A/1B98/01229 -

N, N- di met hyl f ormam de (DVF), at a terrperature from about room t enperature
to about 100[err]C, preferably at about8r oom t enperature. Preferably,
the reaction is conducted in the 35 presence of a catalytic additive such
as N hydroxysucci nam de or hydroxybenzotri azol e. The product

of the forﬁgm ng r§% ction is then reduced using nmethods well known to those
of “skill the ar¥eneme /! liustrzies p@etho ef prepaingcp@pPupds pf e faravle | whtreuX iswsi ng

l'ithium al um hsund“aﬁtyldfglﬁdﬁbénﬂo SchemestzﬁﬁnB@hM&faﬁéfr#HﬂﬂﬁsofVM'épEnr%rco W@yl UM num
chl ori de, 1#ﬁh‘rgaqv&lora @y S'Zgld% ge tetrahydrofuran, at a .
t enper ature 0 o @f LPPERE 3nd ol ?S‘Pe?"?ﬁs@m“ﬁl”@feéﬂéﬂ?e? infe pra¢agures
-70[err] C, t oofpchdmes4@nd 2 bre siffes congabraaippvailinte, kiowh (irthe dreor #dily obtainabléd¥dm

gg{l_/lg% Sg /012 2knoxivn compmfnds by methods that will be apparent to those skilled in the art.

- 16- 40 Referpigef @r$qhwge tlothe clompaung of fdmeulz dnpeociell of atootr ToIGINY 1S
reacted w th hedhyabiifak B I et hane at
boLt Toom t e r g mﬁg%ﬂb 1heh a SO]Uthl? b Qﬁé/ﬂﬁﬂl &e& tdgit ﬁlﬁg QR ng stblﬁﬁlqn 8.t ed
with benzyl egted w4l tripthy! agrgiie @fﬁ @'QW?SUE wern rpom tgm%me toforptthesspmpound of

« acetonitite, faﬁmu&bmut t he refl ux terrperature of the reaction m xture,

to formthe corrpou&d of forraglalx. npound of fornula

IX is then converted APENY o5& diis. r?P&i?Htvﬁtﬁl"%@"?WMﬂerfP@“@dV tadra thy t he

]E)r oc efjur e1%le somphend ofifoomea ¥/.0Thip reaptiah iisgenéraly AOEOBItM étcaddeﬂ@ lekhéad) isti@en®fin
ormula Il iy

1- benzyoxy- nag? ﬁrefeélﬁ%§4 gor oéﬁr%ongtg 208 Spst Hﬁ'&“yﬁ’ﬁ?%gﬁ r?a'%g'f‘mf Bt Fhavtthscrafiux an

et hanol sol vefmperatwes he presence of sodi um carbonate and tetrakistri phenyl

pal I adi um at abouﬁhetd%ﬁipound of tﬁeeFoHMS \t/leémecre%h“eﬁ _Iu9fthet llaﬁ'ovf argén'ngln F ﬁ}s%(tt

yi el ds the conpound of fornula aXI

can be conver®PBRY"AY f‘?’ﬁ’@'ac\fn’ﬁp@ﬁﬁﬂf’ WFh Nerrerasucciimide G‘bﬁshg'md bls-(T-cxah@r1-aza)-

fol | ow ng?ﬂ \Amyabmparpnmm tetrbbifloride aiﬁmﬂéﬂl&e@ﬁ:r %BéOMo@rs)thH éﬂdisé}ﬁpﬁoﬁﬂné’\?fﬁlﬂ% I

. amoni um f or adi um on i n an et hano
sol vent g@ﬁa ??r b?'ﬁ%adrdg‘i’ %L?i? té%paé’ﬁg 'g ’%Jﬁr gVRRoration °fcth‘? %’&8?‘1 trPRsuct ofths ¢ o

yield the ana‘B@gQrués ceagfed uwith  triethylararhoriiawy icpanideo innmnkthylefle, chibridle eitnatioie room

benzyl oxy grQHﬁpé?iturEWfHHtﬁeegénpbér}? ?B{;nﬂﬁae\ﬁ with a hydroxy group. The

conmpound of formul a ornmed by reacting the above hydroxy
derivative wth 2-3u3teeeiagoltien ¢ the cameoupe ot @UGM in ethano!erggh thysiieger chlpride,

acetonitr2ge fatowédmyltrefmklﬁg thef hisdisret SHAPBER haHi E&srlﬁéﬁkﬁl&l& 4H X Lifa8 the
Basi c hydrol yc%:'-ns 01:j .ﬂ& ound of fornula | owed by reacfion with
N- et hyl - pond g Mm nopr opyl car bodi | m de (EDAC) and the

appropri at e conpoliihe chapgund) o thefofrmﬂaml that is formed i thie]prece@ihdistep & vd@BAVeREH
conpound of tﬁeQ:romdrEkﬁwd%* *ol‘rn ‘? %@%&Ioﬂxgﬁgkr}é aFrsh%la—% Cal Icﬁfcar A yﬁdlf‘r (2350f

out using an alkalil I ne ear
THF, met hanol'e%‘r'ﬁﬁﬁ wWithe rthe appropagte alseround o ttbﬁnp@rfawiur B R’WHe ang adkatioyhNwi t h

[ err] and3d=DAfimdtsyimitRroByl tatbsdirnioé BIACYH tﬂésdr&Gnce of a baskNExdA, %S%Fg&ft&ledd:ﬁ i bed
~ above for the prepara |t%51f9J ? W(VI ounds the formula 1A fromthose o
formula VI1 ik & m  {rialkylamines, akah metal carbonates and alkaline earth metal
: wrbonates Thls -reaction is typically conducted in a solvent such as acetonifrile, 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 reaction is conducted in the

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

The product of the foregoing reaction is then reduced using methods well known to those
of skill in the art. For example, the reduction can be carried out using fithium 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 formula JA.



The conpound of forrmula Xl Il can be converted inta the desired conmpound of

formula IB .30 as follows. The conmpound of formula XIIl is reduced to form
the corr ®pewidsiasy conpound wherei n the carbonyl growmcTIsIs/eREced by
a nmet hyl ene group, after which the 2,5-di net hyl pyrrolyl protecting
group is renoved. The reduction can be car riéed out using nethods wel |l known,
to those of skill in the art, for exanple, using lithium alum num
hydride in tet rahydrofuran with or wthout al um num chl ori de, or

usi ng borane met h sulfide in tetrahydrofuran, at a tenperature of about
35 -78[etr]Cto %?&Smg topeherpe, mﬁ)mmﬂmfyormulaéfﬁbllreactéﬂpﬂh te}rébutylammomum

Renoval of  tiiorRidd nCi, 2@EHbrbeMANE B AHoutdbsth Eemp Ppsr&?,gtaég ??'%’%Q%P I %fdl |b§

reaction am ne hydroc

carried out tﬁeﬁteg?’(mé?eé%ﬂg F{‘Jeéf‘d P°fass'uma?ai§’e@ﬁ§%ma|selwqub as grafenttite, atabout the

t enper at ur e réf]Icumarrmbm.n'e anémmmfe%%r?%e&%ﬁﬂ&uthﬁfoﬁﬁﬁd Ibl?(] .
tenperature of t xtu refer at about the refl ux
temperature, for h@ @;@J ? & Eanula Qg%lﬁ "ﬁ"ﬁgﬁ? é’m E-be"-’-vw -rAghthgjenget-boronic
PCT118981Q)1229 by the procedure described above for preparing the boronic acid derivative of formula Il in - 17-
5 Sehempynds of the fornmula | that are identical to those of
formula 1B but for the fact that ring Ais other than benzo can be
prepared in an arfEPeH9B et 1-PenzypxiRaptiaianeibatpnigiacia with thesompaypdiohoamula X in an
conpound t haathana sBivgth, ApRY §rehéhcé Bﬁdod:@rfn chr@bra a%xd‘(ét#aknst\‘\ﬂ%hﬁ'pauagiﬂm at about the

unsubstitute nzo ormula VIIl 1s replatce ring othe

t han benzo tﬁ WELf%%rtr‘etrﬁ%:t’?i‘e’f“?‘tH'et)f'%‘i‘f’ tl’(lﬁcompﬁlgld@fformulaXI Ref erri ng
}3 o Schents 3, t he ﬂbammpdunﬁ lotfomasteihiah ak e&e/el(téél M: tﬂndscda{pemd&tf&ﬁhui‘éﬂ)@lhu%
romine in erature to
about the re ﬂo&;n@%&' t?ﬁ '%gésgtnﬁﬁée&o pog °é@@? ?(gﬁ tg niymdormate + o

about 48 hownd ten@ﬁ@emtméﬂamumrﬁn@erberom a;datmanol solvent, ah bisut the?é]lpneteniaéiaturé atthe

t et r ahydr of yszbor( dilivre, 8 n u f N d d to
it The zrﬁul ti ne S(I}?e tlﬁ P%naﬁlals?ﬁ fmse%ldﬁa’r&eﬁt tgdfh\%l b#ntg ﬂ&l?{] bor a(H1

al | owed to \REPHCRHIPHLTHIEHB Y SireRiased With a hydroxy gromp.t Fee @mwewrnﬂ fogula % l$ul a
XV. The 2sonpienrfdmed by ceattingathXdbove hyerast eivativé ith R@rdapEEEt® bndl PotadsRTU! @

IV to form thonﬁé?éTRQHéi&nﬂ% tfaf%w Ak mp-tla_rg u?e?r{ghaeg’%%cg%q{nigtu enerally carried

out in an ouS' et hano ven sodi um
carbonate and t etBaa'R inydrelysisef e grmpobrida formula Xilpfalidwed iby reactiin aithoN+sthyiNe3-

;FL;FT Lgrglﬁfn%tma%lnogﬂﬁyl%ﬁgﬁw F(Pnﬁde)lc%?gqh@ aﬁ%% rfta§ Wuﬁcf ﬁ?ﬁrﬁdtggrfﬁugwu%n
sodi um %{"ET yigis tf‘ 5‘6‘1"’3?"°'é’19l af gﬁtfm'g‘l:!'é Pillp sThg basea vgirolysis iretyiicatly camieda
t enper at28 e diitusimgan amtmm or dlitalifieceatth mefl hydrb4idd 1 armhikturk Of THI fHdtharol Iaﬁu @&&Ut 48

hours. This t he corres | N Qun rmul a
XVI 1, which 4 S@oﬁﬁ]}gﬁﬂé@ﬁ edT?eore?é' R%gﬂﬁagd gﬁ%@t’%?ﬁ“ﬁ?&‘f EApd °HF Eﬁ’@ct i ng
group by the precedure |de$\=ﬂb¢ct aipowmtbgpneaaraﬁme ohgaimpouits af the dormikails frore sroke 6N | S

general |y castiuRdnGHSchemedn al coholic or aqueous al coholic sol vent,
at a tenperature from about roomtenperature to about the refl ux

tenperature of tHQ®FYRRUPSAf faFmullaibcan be cprveres into the desipgicompennd of fommula 1B
t enper at3r e,asffollowabOitie ddmpoundof formbiaUNII Ts2réd@dell to form the comespondingCGipeuHyds of

faot " netelfihe Bl SR Beced 1y 8 BTy Roe O S 4y &e%%ﬁa%‘%&%géﬂi
f ashi on, st aratéating gopqms teinoved. The reduction can be carried 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 alcoholic solvent, at a temperature from about room temperature to about the reflux

temperature of the reaction mixture, preferably at about the reflux temperature, for about 8 to
40 about 72 hours.



appropriate starting materials that are anal ogous to those of fornulas VIII
and XI'V, on Schenes 1, 2 and 3 respectively, wherein the

unsubst it We@&a2o ring of such starting materials is replPerads@229 by a’
ring other than benzo that is within the definition of ring A. . -—

The preparation of other conpounds of the fetlula | not specifically

described in the foregoi ng experinental section can be acconplished
usi ng conbi nati ons of the-reactions descri bed above that will be
apparent tg those skilled in the art. In each of the

redctions 8i scussefoBpounds fdherformuls | iadere identicakts those pisfonmaita 1B but forcthé facthats s
35 ot herwi seng AdiceRf ﬂ‘x@n béﬂ&@&?\%ep?epﬁfeerﬁ S4kb dg ﬁ%s%méﬁini WfiPtnd gpp?%o%gtte 5

at nospheres are % aef acceP e, Sur e,
about 1 at nosfHeRUNd fha Br%‘f"@ﬁ’q“é et of fﬁmugaeylllowherem fhec@wl@ﬂmteﬂd@nzo ring of

The conpounds foafuld it iarkpiszed by 3 ﬁﬁg@traﬁﬁlamnf&ﬁmsuﬂdﬁ tfefaefiritioR of fRY AN 1 ON™)
whi ch are basic w de variety of

C 0

" different salts wi 5F|femln19 t%aéCH ogg(zﬁﬁe E’Péﬁqd ‘f°§°§'ﬁ?"5halﬁ5‘g &Ml 1§ Lromipateh (with
such sal t §0nubromive iplaseticaanisliati € dénmperatire dpmmadiiogt foom tertipératist toadbo@Nthe Geflux
I%gl'l'/rr?:Bg 8/ baz'zg;mperature Hieh Madifdr Fiure for about 1 to about 48 hours, and the bromide cooled to
-18- 5  BUER0GdR fry Saelydrofirasy (BidR)i and thep ajsalutianaf t-putyldibiuatisaddee tripauad of
the formul a | ekt 5@%@@,&“ d

unaccept abl e g UtE}ﬁ]asnd "h n s|nﬂilﬂalxg»lﬂété)r&\‘l:\[/hgrbtorattehaclamaag?wt?é((ajIri)$1 ac t%ﬂ%@b%%tgrg tBase
conpound by t FEATPIND Fff%{ﬁ‘”'a al erreMpeuag atfermilaVds fegeteriwitht the campavrerdf t he

latter freg btasmaa nv @ form the c@i‘tﬁtﬁﬁﬂimu{é@k\hy a8 eea@a@thg @e@eﬁéus* caﬂsﬁ But%‘ asal t.
The acid add| Iatngl é)o}y tthe tgct ive qi

i nvention ar e Sr ENEM 8 B PISEEEi 9 godie %g'@tecﬁrﬁipﬁh%twgwp@sﬂme
subst anti al | ypaﬂeﬂ}mat @hout therelinterferative. THeomepount oElbomtuIZXV] 0 e ieated Wit ah N an
aqueous sol ve I r | C +w25UCh as

met hanol or eflkagnrg tal an&E&H @%&% u &Yé\%a&’gJ é ooﬁ trgaf Ritild HB%?@%IF\/ °$WB
desired sol i dVggd&in ?§°'?ré&hl¢nt§uqbt9§slm&m!formamlde at a temperaturgliemacdni tempersinpdoinds

. of this i pyentdoen iargout Nab labdld as rﬁa&@ulthiscreééna{n Efg&ggél lﬁaIQ'tc;%; ?%Llfﬁﬁat{?ﬁttpo%nﬁ of

' useful as i nhi bitors 0ossess t

' enzyme in En?%%" Q\th"hfg Is fhﬁ%rdé?'%%%dpf"h@ﬂ}m‘éﬁ 1Be ZisrdimetiyIny eld tAresestiags group by

t hgr apeutic a@aﬂbrswﬁtrhyﬁh@ldnﬁ@a{yﬂfeﬂ'ﬁonaé THiGredttion i€ ganbialydafrdd out in an é?doﬁ&kg?r Sf
an ve conpounds o

di seases
this inventi oénlﬂg&ﬁ fz{}%uk%&ﬁ%; ﬁ%@peﬁ?rﬁpgﬁ%&r&m l,\;"é"ﬁfaf"ée foa7pout the refigy
admi ni st er ed ¢mperatinerns thet lha,ctlm eoixturen prefianabiy atl about theoehwatemperstiresfor biougener al |

t hese conpouUNgkuEHBours. rmst desirably adm nistered in dosages ranging
fromabout 0.01 to_about 250 per day, in 20 si n?I e or divided doses (i
e., from1lto 4 do%%%‘mﬂ%qs°Ht8§/5°"“‘ﬂﬁlt¢ﬁ§a@r'ﬂ90%ﬁaitaihpéﬁﬁ ofnYia [Arred ds b far the fast cur

dependi ng upoathattring is&eahéf%an\l\ﬁéns@t:araﬁéi pRepavdd tud %aﬁﬁlogbﬁ@fa%hl&i &&ting G4t e
ration chosen. However, a

treated and t rt|c

dosage | evel %Lﬁm? e s ng[rn%eqaﬁrtr&éar&anazc@&ﬁto ?PE"‘E'??V'"a"dX'\ézt?BLﬁc hemmesty per
kg of body we? g3 feepectivaly, whergrotbe unkebstitutl bpnmmnb of/sudh staing mbledhsSis Map¥aced
neverthel §6s QGG oﬂ@ﬁﬁ&ﬁﬂe%thﬁ?@ﬂwtﬂF‘ﬁue%gﬁﬁubﬁéfnﬁézxa”' mal being treated and

Its individual 25 response to said as well as on the type of
. phar maceut i cal f or 8| PieR3EREO pfcrsher cerppunds of the formula | not specifically described in’ the

foregoing experimerital section can be accomplished using combinations of the reactions
described above that will be apparent to those skilled in the art,
In each of the reactions discussed or illustrated above, pressure is not critical unless
35 otherwise indicated. Pressures from about 0.5 atmospheres to about 5 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 saits with various inorganic and organic
40  acids. Although such salts must be pharmaceutically acceptable for administration to animals, it is



the tine period and interval at which such adm nistration is carried out.

I n sone instances, dosage levels below the lower Iimt of the

af or esai vg sup@ezonay be nore than adequate, while in FTNB08/6R3ES §fl |
| ar ger doses nmay be enpl oyed wi thout causing any harnful side effect,

provi ded t hat such larger doses are tig.st divided into several small |
doses for adm nistrati-on t-hroughout the 30 day. The active

conpounds of the invention nay be adm nistered alone or in conbination with
pharmaceutically acceptable carriers or diluents by either of the three

rout es prsev:cmas Hgs:riameii:ncpﬁcﬁdl o to initially I{fbomzwla EdatpurRILTY Hléifa%rmtl rE thEP¥adaen ﬁ&fuf-é ed
out in sing | ose re particular

t her apeuti c a§ge’5 fed %ut{%ﬂlﬁg AGOORTRG aggﬁ’eﬁé'"ﬁk egtﬂéer '@t('f‘r bﬁ°kaf°\%ecf?e\)°§?‘? ety
of di f f er entcothpeingdy 88atmérgmitls an alialine rebgept andysuhequeoﬂymonmm iter $ré¢ bzt o a
phar maceut i t n | f_tablets,
capsul es, | g@g%ggﬁe@rpo%ﬁéep% bl &ru%:l agcgt% |%g MEVH%E 2dditon, satQ O?k'%egrtrge b3 Ve
supposi t or i €@mppunds jof Jhis javestion (e treadily IP&PF@ﬂsby tﬁ?ﬁﬂmnéﬁ’ﬂ @aseaq‘ummed with a

suspensi s ,subélhrﬁﬁﬁyaéﬁuﬁalémdﬁobﬁkr& the chosen finedel bSorg@¥d HES in AN dqdedGs bl
Such carrlers%#ncl ude solid dl%ﬁ?ﬁ'ms or fillers, sterlle aqueous ne

and vari ous RSIHT T 2 sylipbje aanicsoventfuch agipethanoir ethang!. Rﬂ"ﬁﬁ"eﬂ'ﬁ%ﬁaﬂ‘i{@@ﬂﬂ cal
conposi t i onshesoivebicthd desiradisdlia bditys &M%lebbtaﬁsh and/ or fl avored. I n general, the

}Dg_er; ?ngai)gglzlgy efiheea%\}e c%mﬁ&fmg Hﬂﬂ% in entuon and their pharmaceu? ca?fy acceptable salts are 19-

5 inventi oselitas N9%iowibitors irg., $ei Rossessctpalfilityr trinhibtt the INQScerizyra¢ inomanineake bsd
rangi ng {4 Or{hé}gﬁétth@ DYBEI to functiof BOWErapliR BYentitih G treatment of the aforemeRfon8d @l

admi nistration, tablets contai ni ng varl ous excipi ents suc
m crocryst al Jisopsiers and diseases {njap aficted @M ci t r at e, cal ci um car bonat e,

di cal ci um phos phath‘é RE @mpeunas oMl lrhﬁntiafmh@hh@iﬂ pharmace@ﬁc@l’!ﬂadééﬂﬁblé’ﬁ ts SAtP
i oca

di si nt egrants such,as, starc corn, ot at or

St ar chy 0" 10 5% SiAiePc 4 ey nd, A7 eebriordch oot e 1P Sarerel e SR e
wi th granulmast desirably adreinisterediik dosages rangmy fyarn abdub Y101 dd Bbkdh 250 sgqreo day, in
gel atin gnd %%r@md@@&ﬁs%é f?@a#r&')( f d y?t?s'egﬁér dgg Qﬂﬁ{bﬁ%aﬁﬁt’ig viliPnecessarily occur

magne5| um st ear at e, sodli umTa are often very setul
for tabl et tidegensingparnthe species, W%F Al eopfiRpAf fhiesbiect peing trpated and theprstioiay
al so be enplexeds aﬁmrfnsulahcmrdﬁosen gewalet, 2 dé@ég%udveﬁhatﬁy.ﬁirﬁrré@d of about 0. G‘ﬁInﬁ kd al s

in this connectjon also e lactose or r
nol ecul ar Weafbﬁ ttﬁ) 159 P%dﬂf’gt“ﬁg!r &ﬁ@ PSSk I moﬁ{:g?f"%@béﬁ‘ﬂ'gyeé’usﬂm?’ﬁn@ay
and/ or el i ximeserthelessi @sdur aepending aporn the speciesidifiianimst beihg dneated aad dist ihdiddual

i ngredi esd nByR& tﬁ%gfa'rﬁbﬁﬂarﬁéﬁt rEs‘(lﬁ@rl 39 YR Tﬂ@’\gﬁ‘e d&ghéﬁg% utidl Fo%%létﬂg chosen and -

agents, colori ng matter or
suspendi ng dfeiiMe pgdod,@nd i itervél at WWQBg-’é‘PhéF’mWSM% {fc pargad) Q}éntlfs S@!Qe watames

et hanol , pr Ojtighgeeves B the lqumtldﬂtnarwbreéardlrmgé nhdylt@ more than G@eHRLB AR5

t her eof arenteral sol.ytjons of an
active corrpo?]rl’ﬁﬁ o) i rsﬂléarﬂgréjgge&mq l°é$?f;7‘11‘"ﬁ'°“f ca”s'"gtﬂ"i’ﬁ f@é’ﬁ%ﬁ@% providethut
oi | or in adbatcush ipgendoses are fstdivided irdy sdverabsmell dysed for BHminiatatien Usroughout the
sol utionggs | d be .suitably buffered (preferably pH greater than 8) if

necessary and the_liquid . di luent first rendered isotonic. These
aqueous sol ut i onsTherastive FempgHnds ¢f dhe invention ragydg adminjstegad; alpe or in combination with

pharmaceutically acceptable carriers or diluents by either of the three routes previously indicated,
and such administration may be carried out in single or multiple doses. More particularly, the
novel therapeutic agents of this invention can be administered in a wide variety of different dosage
35 forms, ie., 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 carriers 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



purposes. The oily solutions are suitable for intraarticular, intranmuscul ar
and subcut aneous 25 injection purposes. The preparation of all these ..
sol uti onswoabaesmdt eril e conditions is readily acconpPCEMNOR2 -
standard pharmaceutical techniques well known to those skilled in the art,
Additionally; it is also possible to adminidfer the active conpounds of the
pr ésent I nvention topically when treating inflanmtory conditions of
the skin and this may be done by way of creanms, jellies, gels,

pastes, patches, ointnents and the |ike, in accordance wth standard 30
phar maceut canveptioscre ergsent in such dosage formsTag songantrafion levsis r@agingoitmtisbayt 5.p%do
fornmul ae | t%bbﬁth’b%l walght mey be determ ned using pr ocedur es

described in the ter The | of conpounds of the fornulae | to
i nhi bi t endo’é éHmN@ﬁa o, a“t%s a%'f{%rm YrdauspSXClRiENs Sueth as Frcsesastaing

descri bed by dﬁm}bﬁe&odmm ditfate, calbulaf €xtbonate, dicalch¥it phospA&ta@ind Sgdine hlfy. b empliyed pPp.
365- 369 (1991

U S A, 88, pind 1“%‘28%" 8l s e@‘f@% f)%” ﬁ%éé‘ﬂ%{ aﬁ‘ﬁ”ﬂ?wa@?’ky' %ﬁ!ﬁ%ﬁfﬁ@? 15‘1""°g%8‘a’°“)

formul ae N0t Gaiglmthl biid anid uesrteih e complex  sHiGS8esrajogitherdenitbr raraneldtians i birgietsh dike

FL)Jr g c i dur es de&,@ggggﬁ@%@% e?gggﬂj%oget g%fa%@ %&da aEQ:laP r %dt ld}laﬁyl IL:JH%E%HQ agen@n sucﬁchi 69,

pp. 2 6669 2 eemsneswm steefftsespﬂ'umw* awiateu atng# talﬁ ar? ﬁ&enc\@wéawafer fgbletiingepurmesenul ae

| to inhibit Qﬂl%&ﬁb%lsm&@%f ABiMiildp §/pél Haf 158 meeéinpno od as fiers § nggeiahﬁcakw gaéfeﬁed
descri bed by Br edE nd Snyder in Proc. Natl. Acad . - 685
40 (1990) . materials 19@1&’9@/1 fetioncpiso include lactose or milk sugar as welt as high molecular weight

PCT11B98/ @5.22;9:lyethylene glycols When aqueous suspensions andfor elixirs are desired for oral
- 20- I Xt unds_of the. fornoul a re

t est ed, aII ex"ﬁ"‘%s"ﬁé% ? e % d'%%r%a?’ Rﬁ %’19"'"3" Vit Va"ﬁ”"bs‘%’eeéeg“"gf°'\§g¥%‘89
i nduci bI e or mutsmbzrmgmt;er or dyes and, if so deswamemmime aid/grisvspeddingragents as well,
il lustrated by Wil duyd menexawa@? etdnoVip olp BRIET R and various ke

€
however, that %‘%e invention is not [I'mted to e specffNc details of these
exanpl es. Mel MRtatings Hieweof. - are uncorrected. Proton nuclear magnetic

resonancezgpect r a KdrparentetaldRinisBtidn, lsdiutions 6f ScivEREMBIUNE ofitfle pﬁe@eﬁ@nﬁﬁam in
spectra were asured for salytions in deut erochl rof [

By or 110D or et sesgipe e basht ol g Fosues SroR BHSSUEPL B B BLQEHRS, (1B APl Uper

m | 1ion (ppn)scltionsfshedld bé satably bufferedt (priefesably tphlydrezitdr tinem Q)Tﬂ\:ﬁ):essa'rhenqbealdnqwd\apes
are denot ed aalr%rﬁlﬁl's?%d%r@d nélonlgl ﬁ{ese gqueg&“'p(llu%ns £re guftébgl BF intravenous ﬁectlon

quartet,
EXAMPLE 1 15 purposes The only solutions are suitable for intraarticular, intramuscular and subcutaneous

6-{4-[ 2- (45 Phgy @&%H)ﬁhm@é&er%' Slephratibn ohiNkde SRbHshaHd8Nstdrile conditions is readily

-N}/![ ) Bﬁ%/; : g:,; b%&lﬁh%ﬁg ﬁtﬁnqil)q, qhawac%maql&eﬁ@lques well known to thosergkilied ip She agy

round- bot t oned f | aadditiesgily,pipésdalse pbssiié fonddaiinister the adile deothpBiitis aof (e preSén)

L dry. aet onf R OhELRy whnHdind ngdinatr Eobols o 1 QX wF S fiay Bt By *°
reacti on was @‘tqwaﬂﬁaieﬂiﬁs- rQQBnPﬂStSP(ﬁ@tQHGQA roiptrents and 1 like, o encgrdarpswtécstainmr@

wat er, andpst pHafrRstettidhiphachesol i d precipitate had for rred The solid was

flltered was hed W|th water, and dried to afford %g810
87-90[ er r] C. The ability of compounds of the formulae | to inhibit NOS may be determined’ using

procedures described in the literature. The ability of compounds of the formulae | to inhibit
endothelial NOS may be determined by using the procedures described by Schmidt et al. in Proc.
Natl. Acad. Sci. U.S.A.; 88, pp. 365-369 (1991) and by Pollock et al., in Proc. Natl. Acad. Sci.
35 U.S.A, 88, pp. 10480-10484 (1991). The ability 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 (1991) 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 Shyder in Proc. Natl. Acad. Sci. U.S.A., 87, 682-685
40  (1990).




[err]H-NMR ([err], CDCl[err]): 1.28 (s, 9H), 7.17 (d, J=8, 1H), 7.52 (t,

J=8, 1H), 8.00 (bs, 1H), 8.19 (d, J=8, 1H). [err] CC- NVR
([err], ®D@fesmw]): 27.3, 39.8, 112.2, 123.3, 139.0, 140. pcTAbBds/fizaol 77. 1.
25 - B. 4- Met hyl napht hal ene- 1-boronic acid . o a 125

mL round-bottoned flask equi pped with N2 i@bet were added 1.78 g (11.4
nmmol ) 1 -bronp-4-nethyl napht hal ene and 20 nL dry tetrahydrofuran. The
solution was cooled . _to -70[err]C, and 5.49 nL (13.7 nmmol) of a 2.5M
solution of n-butyl lithiumin hexane was added over 5 mnutes, and
t he- reaBtion st PFfsideersompd@ide of thefofraula lthatiweratested, all eshitdted & I0g< Y@ gMtidren

treated 30 mh,%g,rbfg,thgﬂmgqmb(e]o?ngurgngp,lléstr| ethyl borate, stirred 5 mnutes at
-70C, then warned to room enperature and stirred 40 hours. The

reaction was quehtshegsent ﬂweﬁﬂm&ﬁ%sﬁatﬁ%h ithgnfollowing examples.i dtewitl dk unilerstpodyour ed
into 0.5 N ht;vdavephhl(thé Bvehtiortis nétﬂiﬁutéﬁ(tb 'tr%cépééﬁcldéiaﬂb Sitfugt e)?é?ﬁ‘pﬁét Wleltlxélgomts

organic | aye over sodi um sul.fa

evapor at ed G ugc%vﬁ\#?rg rhesIBd'P? aWPea’ magng?ct r@?"“?’?qelsﬂ?% {5NMR)ard h@)&&ﬂéaf magnetic
224- 228[1@r r ﬂe€onamc£sp§ct(29®§ﬁa méiSured for solutionf 6 ddukdrddhBrofdrar (Cbcl,CHIGh [a1,0b) 6 or 2.63

Lor 11O AR ?ifﬁwm daoceitog By Shspeds 1 o pd ol Bt Spwrpigtram

128.9, 129.8tr S) Tilg@eg sha@s 2@ denoted as follows: s, sin@et; d, doublet; t, triplet;

N-t - Butyl cag, laggﬁgt-,ﬁ“(uﬁ,plgpgtbygagapht hal en- 1-yl ) - pyri di n- 2-yl am ne WO

99/ 10339

PCT/ | B98/ O11 29 EXAMPLE 1 -21-
5 15  To as-wp-(mphérmmwpubmztnmmmemblﬁﬁéphmauhﬂgﬁi&yﬁu.ﬁ-ftyﬁﬂmdenSer and N2

inl et were added
N-t-butyl car bonyﬁmnyj‘%' d‘m-pyjyé-“-la%r?e 706 ng (3.795 mol) 4-
met hyl napht hal en&e a-12ﬁ)mbmtmd-acttqmedIlaﬂdqunp(:éﬁmﬂn&lznmlw)eré;andiew 01865§ oMby, S0

0. 04 Py | noI
And 2t wag g Zaminyghiat oB? b 1S ArRIARE R B8, B it BoeRui 7
showed a ma?'ls’r‘ %‘H’df‘L &%-5 pmodtyietiylamine. | Theirsagtion Was stirtedtat reom temperstanefor aad 10
LCVS shaowedhdurspbired Rfakater! and siréd diith sofit) Brebifitfd hddTortas. ¢ROLAE waPRitF&d i nto

wat er, and a%sge%wef‘wgafeﬁtﬂ%g%r'eg ?ﬁtrrﬂy&é"@g; m%{bﬁ organi ¢ | ayer was washed

W th vvat er and evaporated. The

resi due was chroh‘hNM@r(&pﬁma)on 280 (si 2+, et (d)g8)gH), 752 (t hesafne/ ebbyds, aapt at e
as el uant t? @dffu 1%) 25 g (- 100% of a foam [err] H NVR

([err], , 2.73 (s, 3H, 7.25 (m 1H), 7.3-7.5 (m
4H), 7.81 (t J\IMR(Sl Cls)82®@ 3%B. 1328 123.8) 1399, V8.5, 451948711 H), 8. 145

(bs, 1Hps 8.31 (d 4-ﬂleiﬁylna'|pHEhalene-1-boromcacld [err] GNMR ([err], CDCl[err]):
19.7, 27.5, 60.4_ TTZ. 25.8, 126.08, 126.11,

126. 16, 126. 9, 13102 12?3“2‘- §’“"‘1‘§%“°§‘6d fs%ewppfw"th N, nigt were added31.78 g (11.4
M5 (% : 319mfnphn endmicks-miBPihaphthalene and 20 mL dr;Detrahydrofuran The solutlon was_cooled

P o0 A fo SRR A i b Kb ot i e
added over § minytesgarpdlie reaetion stlrred at -70°C for 10 minutes. The solution was then treated
N-t - but gh cawRPR s wAl- (147" RMBIY Wit bitak € Birba Y minB4E lafl LA @ - HeATLARY 815D
temperature and ‘stirred 40 hours. The reaction was quenched with aqueous ammonium
chloride solution, poured into 0.5 N hydrochloric 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 (5, CDCl;): 2.63 (s, 3H), 7.25 (m, 1H), 7.3-7.5 (m, 3H), 7.75 (m, 1H), 7.85 (m,
1H).

SC-NMR_ (5, CDCly): 19.4, 124.5, 125.5, 125.7, 126.0, 128.5, 128.9, 129.9, 131.5,
134.9, 135.3.
C. N-t-Butylcarbonyi-6-(4-methyinaphthalen-1-yl)-pyridin-2-ylamine




(4.554 mmol ) N-bronosuccinimde, 35 nL carbon tetrachloride, and 10 ng

bi s-(1-cyano-1 -azo)- cycl ohexane. The reaction was heated at refl ux
for a totaWOd®1®3Rours as additional portions of i ni tRCH/IBO8/REE added
at 1, 2, and 4 hours. The reaction was cooled, filtered with carbon-25
tetrachloride, and evaporated. The red oil, 215 g, was used directly.
[err]H-FNMR ([err], CDCl[err]): 1.33 (s, 9H), 5.00 (s, 2H), 7.26 (d, J=7.5,
1H, 7.49 (m 2H), 7.63 (m 2H), 7.84 (t, J=8, 1H), 8.02 (d, J=8,
1H), 8.115 (bs, 1 8. 22 (¢ .36 (d, J=7.5 1

, d, J=8, IH, 8.3 _ , C1H).
[err] G- NVRY([err], TeBd%Pdnly ppynd-bofiored fiapk gquinpsd with sangepser gnd Npiniet were dded

126.6, 126.7, 912 fag3(3.708 Imol) BOt-butylkarb ) g 120 ! _
177 35 g ol) 35“73'/ 3190'7Y‘-é'3f5"\19 pyAdyR2-8mika 978 haliades Wol)_}_ﬁ

%, t+1,” 100).
above oi | was MEAWERP rﬁrbal}/?%ﬁ'(‘ﬁgr C agidy %eé E@Ir"g nﬂé’"“bfﬁ"ﬁ"’"i“zféma?ﬂieﬂtspé%& @@4\M‘m99e593
gy ( 3. 7%Srakintiphenylptosphértelpaliaiinnm 118 wib ethandl a2 Mb tatel, a0l it resdtibn Aitkdat

room t enper at o wed.a ' e t, P+1 = 344
and TLC s hovve% E go %gfr(;%%gtg%tnaq[ ﬁ@if,éed?ar TE@\% © Eg%h' g% n m%%’é%ﬁ%%‘te c@f‘?ﬁeea'?dn
net hyl ene ¥hl 6FMSeshoweroa meigt peakrat Rak= 809 pBheatsedliph wasl codiesl, pasediin® water, and

chr omat ogr aphg Wb | U Sy b s chlori as
ol uant to af f o?‘a?%f%g b 4Bl SrPriEpe e DS deied B Gl wfthfine il
([err], CDCI[ &Py sulfateysandsevapgmated., The residuegpps chromgtogigphegi=gn silica) Byl usings3
(m 2H), 7. 63hexanefeth{iRicetdttlas eldart b diford 11258 (~1dd) of'a B88m(d, J=8, 1H), 8.04 (d,

J=8.5, 1H), 8.10 , 4 ., J=8,. 40 1H). VWO 99110339
PCT/ | 898}_?)1229 ( bﬁ-NM]RFPﬁ, CI§C]3: 1.(39 (s, 9H§, 2.73 (s, 3H), 7.25 (m, 1H), 7.3-7.5 (m, 4H), 7.81 (too.

e 75, TN ERS MRELv I e S gt gy 432 0, 1210,
156, 0. 17735, o boglR e7. 27 ez, b Gag ek il e
6- (4- Car boxynd2hia, A2hht'Bal.d82.8- 4368 19387 di5n-3215718ati 7ree To a 100
m. round-bottoned jfsasl; eQYbheRMA, YWd)h condenser and N2 inlet were added 10
1.00 g (2.915 mmol T
N-t - butyl car bonyl - “al Prif aphihple
35 nL ethaool . TheTsal10b inroisholcHhdd fke Squilipkd witlChor@Biker &id NXiRIEt wete BQ4KHS |
addi ng two dr o{ qnce i t pad reached refl ux.. e reaction
(LCVB showed b2l 9=3§3i)’"'09§2'5"§‘f5‘6¥ CRIPOR-(4-methyingpiithalenrtaf-Pyadipr2yliainee 81 ¢ e
taken up in e(4:884 rrows)bemosuasihistieydst il capbaetmciioritie ahid 10 mg BiK-OayAROPER)-
o1 1705 15 chop Gl Freendl b heRitlay Rl B Bk oFs Roud 86 oG giSteer” "
CDCI[err]): 1infiigtor werejadded 3tyl, 21ari1 4 (hoursorfhe wackion was cRplpd, fitered viity, caibor,
(250 : JZSZSfED teéra%l%bridé,%ﬁg ?vsapar'é?fbd. ﬂisc-fl?go@ 2619 wéig?ssed %iré%ay.(st élJ (:g 5:] _éH) 3 7.99
Lerrl G AR (ferr], "CMREAGH, 12515 ) 580 (95572868, 4=7 baH, 7401 30, 780 1,
124. 2, 126. 3, (m,2H)47.84 (t, J=8, 1H), 8.02 (d, J=8, 1H), 8.115 (bs, 1H), 8.22 (d, J=8, 1H), 8.36 (d, J=7.5,

1H). ~

BC-NMR (5, CDCly): 276, 31.6, 39.9, 112.6, 121.0, 124.1, 126.6, 126.7, 127.3, 131.5,
30 131.7, 134.1, 138.8, 13;‘).5, 151.4, 1571, 177.35.
' MS (%): - 397/399 (parent+1, 100).
The above oil was taken up in 35 mL dry methylene chioride and treated with 593 mg
{3.795 mmol) tetraethyiammonium cyanide, and reaction stirred at room temperature for 13
hours. LCMS showad a major peak at P+1 = 344 and TLC showed a major spot at R; = 0.6 in
35 10% ethyl acetate in methylene chloride. The reaction was evaporated, and the residue
chromatographed on silica gel using ethy! acetate in methylene chioride as eluant to afford 1.00
0(77%) of afoam. " -
*H-NMR (5, CDCl5): 1.32 (s, OH), 4.18 (s, 3H), 7.26 (d, J=7.5, 1H), 7.53 (m, 2H), 7.63
(m, 2H), 7.84 (t, =8, 1H), 7.92 (d, J=8, 1H), 8.04 (d, J=8.5, 1H), 8.10 (bs, 1H), 8.34 (d, J=8,
40  1H).



20 126.8, 127.5, 131.4, 131.7, 132.5, 137.8, 138.7, 151.3, 157.5, 171.4,

177. 3. M5 (% : 391 (parent+1, 100). The above

oi | was wakeigzd® in 25 nL 6 N hydrochloric acid, and heat pgdraos®p22800€C T or
12 hours. LCVS showed P+1 = 279. The reaction was cool ed, washed with”

et her, and evaporated, finally driedgaunder vacuum to a white solid, .
0.85 g (93% overall) of the product as 25 the hydrochloride salt.

M5 (99: 279 (parent+l, 100). F.

6- (4- (4- (2-Phenyl et hyl) pi per azi nyl car bonyl ) - net hyl napht hal en-1-yl ) - pyri di n-

2-ylanmie C-NMR (5, OBCI3: 306, 2715, 3meinel2.5.0f2t oexd. 75| alo, age!T, ARE., 19i7th

e o B st B AL s ant o 2™ Lo e, ™88 g (0. 50 mol) a0

N- phenet hyl pi perMS(%)a 34@@arey:t-t(101m mml ) N-ethyl,

N 3- di et hyl am pL (1.65 nmmol)
triethylam ne, N € mL dry acetonitrile.
The reaction wasic? NBQ ml ramdfbgmmnqdefhpleemm@wm consignser gaCNpinishyeredadded. =

451 andglLG oo g2 91%hﬂmaﬁnl%weamcnyﬂs 8- ayano%%ymabmaal 1 Wbﬁwlnaznﬁarﬁné ?ﬁd de),

t hen evaporated and the resid omat ogr ap l'1'ca gel using

net hanol / net iy} ethanck hT"GrSPH@“é!@séFWE*Rd "Y"B "%9‘ P'Eprrﬁﬂ‘{xﬁ% 1’35°“’i) PS@EH:’Q”%S%"P& of oam
230 my (~1Gf48@r.once it had reached refilye " THeHebltBn (LeMS brhdwad! d+ar= 891) wasFéoledandH) .

417 (o oifeeaaisd of v sidipg B o 16 4 tispyesheg Wi gy S o

1H), 7.1- bmarbonite&o(ﬂﬁqn Wateh), and/brid8, drigd o@&odﬂh-l}ulfa& anti dvelpordte®togn dliH).09

\é\gr?iéég‘\? 0 192(58%) which was used directly. _23-
5 [ er r] CHOVR (3. &0G:): Ttk [Ya7r3H).: 1-335.LH). 3609, 2. 813 @6I=T, 2H)27.85

53.2, 60.2,,41 5 = 1
126. 3, 126. 5( 1323-;7£1H%% 2‘5:}."11"2‘;3-1/) 782§.t %715]-3§ﬁ 9%33 b 2@88’06 (d].13‘19891H)185%34

158 3, 169. s, 1H), 831(d, 28,415, MB (% : 451 (parent+1, 100). G
6- {4- [ 2- (4- PhenePOWMR 3o cati,p- 14.3| 97-5038.8) §0.4)180 0 hm:emzi-wh:}mrﬂael'e,mz&ql am n

e 10 ds ey wi th condenser and
N2 inl ef® }238 1%531%99 1%50%5% 1%?‘719%%5%?%?1%@”6{‘% ‘m. dry

t et r ahydr of ur an. M$%): s39|1lﬁmar@w+1ma@)cool ed to O[err]C, and 3.50 nmL
(3.50 mmol ) of ani'e dhold a%&tté@n uein 38 hihé wnyarhemarm%mfﬂme%d bf95-100°C for

t et rahydrof uran Stirr] ng? was conti nued roomtenperature
for 20 mi nul%gouts héﬁ“’{%ﬂ‘%ﬁp lﬁ”o‘hzﬁs The Teaction, Was: §oolgdy WasW[‘é’Fhr ploer. agdg a

sol ution oévapdrafed, finally dried ubder vaBiiam) to wHité-solit; 0.85 g 188% overall) of the product as

phenyl et byl gar bonyl ) - met hyl napht hal en-1-yl) - pyri di n-2-yl am ne
%E %5'%7%%&'%"9%/3? ahydrofuran was added. Stirring was continued 1

hour at - 70[ er r ] BS (Whre2v92parentts 18Q). r oom tenperature (LCMS showed P+1

= 437), foll owedghyqal2biinyf
aC|d After stir o °

it
n. 6 N aquEDas'08 G rarAdRAPHSY fRsk §8‘I"EReF’dﬁth °8?ﬂf"§ﬁ( 13nd Ne dptWefehaddeg er al
portions of 15/ Y. anmmaljl b%bﬁﬂoxy&:@thylifétﬂhthelé@aryl)%yrﬁd‘tﬁz-?lams 85 ing ¢0.50/@Mmof 0di um

sulfate gnd ¥|a1?e?hy lperazme @éf ?OQIP mmol) Nyc\e’{tLyFm xa\@lmethylammopropyl-carbodumnde
0.230 mL (1.65 mmol) triethylamine, 10 mg N-hydroxybenzotriazole, and 7 mL dry acetonitrile.
The reaction was stirred at room temperature 12 hours (LCMS showed P+1 = 451 and TLC

showed R; = 0.3 in 10% methanol/methylene chiloride), then evaporated and the residue
chromatographed on silica gel using methanol/methylene chioride as eluant to afford the
35 product as a foam, 230 mg (~100%).
'H-NMR (5,/CDCly): 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).



converted to the hydrochloride salt using HCl in ether, affording the

product, 175 ng (64% as a white solid, np 80-105[err]C )
[err] H NVRVOP®103p? CDCl[err]): 2.65 (m 6H), 2.76 (m 4H), reraABogom294H)-
3.33 (m 2H) 4.68 (bs, 2H, NHerr]), 6.44 (d, J=8, 1H), 6.85-(d, J=7,

1H), 7.1-7.6 (m 10H), 8.11 (m 2H). 25 23- [err]GNWR ([err],
CDCl[err]): 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. VS (% 437 (parent+1, 100).

Andl . Cal c®d. for fféNMB (@ 6DCRR, 33+#,7383D 418, 46)1,452.8, BA2NE0.2, 137.2, 1&36912&‘5 H

7-35, N 10. 3625801261 126.2, 126 L
3. (2 [4- (6. Aniae: B . 12631265, 1270, 1285, ?871316132219,81138?%@/'D B,
-yl ]-ethyl}-3583a rcycl o[ 3. 1. 0] hex- 6-yl ani ne Prepared as in

Exanple 1, with anuepty asfighleaskimg). step using trifluoroacetic acid in
net hyl ene chloride to nq]ve a t-but oxycar bonyl protecting group, in 71 %
yi el d, np 250-260] enef hthalens 2y §-pyrigii-2-ylamine

[Zer7 r2 ] |(—|- NI\/ZRJ H§ [err] To@mtirﬂ[ fduhd-bdttorhdd ﬂi’o‘k eqdipPed with2endeRSer ahdiN, m%t %re(dﬁ’de@m
m

H, 6.83 (d. 2\961}119 aiUfiz_lSum C}\io\g(ig'a%d %_%L dgﬁ?trahg ref’yra(\m‘l'h?#ution Vas cooled to 8°C and

[err]3C- NVR (3%rm} (3.8D@mpkof & )1:0 M SoBtion2d lithjurBaurdinurb hydlide Wb tetrahydifdfurdh wdsl5. 2,

- 123.9, 125.7, , 137, 1,.137 138. 0,
157. 9. 158. 1. addéth Biring was °%@ﬁ?e%at]'§§%§ p"]er?%“ﬁ? 1‘5}%1'6’8 55, then! the \RpJuby Wes339'

PCT/ | B98/ 012%¢90led to -70°C, and solution of 225 mg (0 50 mmol) &-(4-(4-(2-

- (2)3;] oo 5 phenyiethyt)p.ﬁé}aﬂénylc%bﬁyl)dneu#}ﬂ?kpr[tﬁ‘él&h S5-BAdd Syabhine 4h N T 61y

EXAVPLE 3 tetragydrofuian wag afigfed[ 2SYrangpues, sRAAUPH - Tohgye @t iOFE. then 2 hours at room

-yl )Exet h|y| ] 1namﬁrdwrbe(neﬂtls sHoivecpyzmn cH g%‘/é}: idIIMBdn@; careful quenchlng w1thr5|99|@rﬁgl as
in Exanple 1, or i sa

[err] b NWR ([“é&’g'ihméﬁéf’ efterd S)HR'”%%%@ ‘efi%"’” )1‘%8@/36{%" ‘1‘“1—54)“‘*‘3‘53(‘5"7‘“ et oM,
2.17 (m 1H) a9geopy sgdiym hydroxnde;splytlon:’)ar@&x(rmtedzmm se@rd bortions & fjethyBnd Enidride. J =8,

é“;) ] 377521d mT h3 H)gamé pﬁése(vbb% dng&"ovéNEu-:J(’Jnr\ ]s%fj: Ganég %p% ed to zaﬁgr& o Willien faS®

H) ,
[err]3C NMR (CP%VFF‘fd ‘géﬁﬁdyﬁ@ﬁi“}f)de saitusing F@lmcethesfffgdmg; eprodset 195 nyd64%) B 1,
68. 0, 106. 8, whitbsdld, rp80-Ms5°C. 125.7, 125.8, 126.1,

igg: S: 1%2&3.7 ’2_126' 9 Rrle, &Béwg’z(qg%etgln; g@ég’?ggweﬁfzﬁ (fég;), Laa (o) ads s 12
Anal . Cal c' d.2Hf Wi,)[Ged4r (H, J38,713),8785 (K J67,51), 7N-7.6 8. 10ApBNd (m@Hy3. 86, H 6.97, N
7.04. 25 C-NMR (8, CDCl,): 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.
MS (%):. 437 (parent+1, 100).
Anal. Calc'd. for CsH3,N,eCle3/2H,001/2(C,H,,0): C 69.32, H 7.69, N 10.43. Found:
C 69.46, H 7.35, N 10:36.
30 B EXAMPLE 2
&{2-14-(B-Amino-pyridin-z-yl)—naphthalen-1-yl]-ethyl}-3-aza-bicyclo[3.1.0]hex—6-ylamine
Prepared as in Example 1, with an extra deblocking step using trifluoroacetic acid in
methylene chloride to réemove a t-butoxycarbonyl protecting group, in 71% yield, mp 250-260°C,
as the hydrochloride sait.
35 'H-NMR (5, CDCl,): 1.24 (bs, 2H), 1.36 (bs, 1H), 243 (m, 2H), 2.72 (m, 2H), 3.1-3.2
(m, 4H), 4.63 (bs, 2H, NH,), 6.45 (d, J=8, 1H), 6.83 (d, J=7, 1H), 7.3-7.6 (m, &H), 8.07 (m, 2H).
C-NMR (8, 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).

1




EXAMPLE 4 20 6-{4-[2-(6, 7- D net hoxy- 3, 4-di hydro-1

H i sogui nolin-2-yl)-ethyl]-naphthalen-1 -yl}-pyridin- 2-yl am ne

Pr epar edwadonmssexanple 1, in 56.5%yield, np 172-176[ err] @cTaBes/o122e: - - -
[err]H-NVR ([err], CDCl{err]): 2.87 (m 6H), 3.41 (m 2H), 3.71 (m_2H),

3.826 (s, 3H), 3.831 (s, 3H), 4.60 (lz&, 2H, NHerr]), 6.47 (d, J=8,
1H), 6.56 (s, 1H), 6.60 (s, 1H), 6.84 (d, J=7.5, 1H), 7.4- 25 7.6 (m
5H), 8.12 (m 2H). 13C-NVR (8, CDCl[err]): 28.7, 31.3, 51.1,
55.7, 55.80, 55.83, 59.3, 106.8, 109.4, 111.3, 115.15, 123.8 , 125. 67,

125. 74, $26.0, 126315Ca|¢'§6f08QZZH&N405/4HBBK)4B,OOJ.3@ 84.74. 37747, 13869, Fbidd:1c
147. 4, 157. 343% % 1.2 MS (% : 440 (parent+1, 100). 30
err 8 75.73, H

Anal . Cal c' 6.70, N 9.46. Found: C 75.66, H

6.54, N 9.17. EXAMPLE 3 _ EXAMPLE 5

6-{4-[2- (6 Met hogyg bl gi ﬂnoywmyr;lnasmr;ei?gA.g}&g,z@inlz-ﬁé.nxét_l napht hal e
-yl }-pyridi n- anple 1,

| n 60% yield, np ie:ggrei:gg@ é/xample1 in 74% yield, mrzg?-ppqugp@qtge hydrechRyide salt81 (m

(ZEI), gH%Nl(_lm 4H)’H6N®lR3(B ¢oT,)2H)32 @, 59%(%3 lerI)| 2@7%% fﬁ);217(m 1@"57 (‘mGl
S!

iH . 6.92 gh, 36, é’g’z3é1§'fr#""4))§5€é‘]c’a‘g 83751ﬂ) 2”? 43%4@5 21'!1Nt|,z) %Hﬁ (d,
7.4-7.6 (m JEAAH), 8.868d, Uel7, 18153, 16 1)) 1H)87.2-3.6((ohl14H), 8.10 (m] 24).8, 1H), 8.39 (bs,

1H). WO 99ﬁ3b(mﬁ‘g .
PCTI BOS/ 01229 - (8, CDCly): 25.7, 31.0, 31.5, 39.7, 54.0, 59.0, 60.1, 68.0, 106.8, 115.2, 123.9,

5 [15-%.]125.-RIMRE (1] 136¢2) 12601)026.8,r12B 1 1285, 531.60323, 131.1,113755138.0, 583.9,
67.9, 1082, 1gp§1g82107 8, 110.7, 111. 3, 115. 2, 123. 8, 125. 7, 125. 8,
126.1, 126.6, 127.5 131.1, 131.6, 132.1, 132.8, 136.8,

137. 6, 138. 1, 153 (?{%7 98 (parspt+$ 100). VB (% : 449 (parent+1, 100).

éngi) ﬁall (i d. fOANBIECAI}. Gorta BN, IHCT. 873,60 HE. 54N 780UPELindCc/B. 880K sfé7lﬂ

6-(4-{2-[(82§zo[ 1 ,3]di oon 5-yl et hyl ) - am no] - et hyl ] - napht hal en- 1
-yl) - pyrid|n2ylamne _ Masm Example 1, in 77%vyield,
np 80-1,30C, as g?g@gQrﬂﬁg : (ferrl,
CDCI[err]) 3.00 , o.
oH, 15 NHR¥RMME 5 90° (s, 2H). 6.48(d, J=8, 1H), 6.72 (s, IH), 6.73 (m
1H), 6.81 (m 1Hprepbredas (htkxampié 1, ihB%.6% yield, mp-1#2-f7éc(m SH), 8.09 (m 2H).
'"H-NMR (3, CDClg): 2.87 (m, 6H), 3.41 (m, 2H), 3.71 (m, 2H), 3.826 (s, 3H), 3.831 (s,
~ 3H), 4.60 (bs, 2H, NH,), 8.47 (d, J=8, 1H), 6.56 (s, 1H), 6.60 (s, 1H), 6.84 (d, J=7.5, 1H), 7.4-
25 7.6 (m, 5H), 8.12 (m, 2H). _
C-NMR (5, CDCly): 28.7, 31.3, 51.1, 55.7, 55.80, 55.83, 59.3, 106.8, 109.4, 111.3,
115.15, 123.8 ,125.67, 125.74, 126.0, 126.5, 126.8, 131.5, 132.2, 136.8, 137.7, 138.0, 147.1,
147.4, 157.8, 158.0.

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

- 25-

30 Anal. Calc'd. for CasH2zsN30,01/4H,0: C 75.73, H 6.70, N 9.46. Found: C 75.66, H
6.54, N 9.17.
EXAMPLE 5
6-{4—[2-(6-Methoxy-1 3,4,9-tetrahydro-B-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, CDCL): 2.81 (m, 2H), 2.91 (m, 4H), 3.31 (m, 2H), 3.51 (bs, 2H), 3.83 (s,
3H), 4.61 (bs, 2H, NHy), 6.46 (d, J=8, 1H), 6.75 (dd, J=2.5,8.7, 1H), 6.84 (d, J=7, 1H), 6.92 (d,
J=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).



[err]CNWR ([err], CDCl[err]): 33.7, 49.7, 53.7, 100.9, 106.9, 108.1,

108.7, 115.2, 121.2, 123.9, 125.76, 125.80, 126.1, 126.5, 126.8, .
131.7, 13wW09/1082. 2, 136.5, 137.8, 138.1, 146.5, 147.7, PCT/IBI?NHBS‘ 158.°1.
20 M5 (99 : 398 (parent+1, 100). Anal . Cal c*d. for
[err] C61.72, H6.14, N 8.00. Found: -2% 61.81, H 5.97, N 7.56.
EXAMPLE 7

6-{4-[2-(3,4-D fluoro-benzyl am no) - et hyl | - napht hal en- 1

-yl')-pyridin-2-ylanine 25 Prepared as in Exanple 1, in 91%

yi el d, np570-80C, &sNMRdS.HyRfFlcRPSr P&B Sl 558, 58.7, 67.9, 100.2, ‘{Oéﬁr]lﬂ-wl\mo'f

([err] CDCl [. 2 : Y/ , (497 5J X

AR TN 2H1¢{ B]hs2; 12%% 4557 4258 126(") 126363:%:58 8(far 67 73411 ?d’l)da 93£§|J)38§')
7.0-7.2 (m éﬁﬁ“ﬁsa ( 7’6%0 806(m 2H) lerr] CNMWR
([err], CDCI [err])\ns@@ mg(ﬂ&e,aﬂ 98p)2, 107.1,115.0, 117.1,

123. 7, 124. 2,125.9,

126. 4, 126. 7, 131. eAféz Ei"isf%' GyetelaOYCaheD)y O 783 HY38, Y 1943. Souny ©758h Hs,
150. 7, 151103, 730, N11533.. 4, 157.4,158. 1. M5 (% : 390 (parent+1,
100) . Anal . Cal c' d. for [e 3.78, H6.40, N 7.97.
Found: C 63.94, H 5.95, N 7.89. M

EXAMPLE 8 35 6-(4-{2-](Benzo[1,3]dioxol-5-yimethyl)-amino}-ethyl}-naphthalen-1-yi)-pyridin-2-ylamine

6-[4-12-(3,4,5-T h t di 2-vyl
L1231 s A 1o Wb SRS Mttt 12
as the hydrochl or i 'ddiMR (& CDCL): 3.00 (t, J=7, 2H) 33 [t-aRH] [3€|0r(F 2W¥é’ﬁr?b‘
3.02 (t, 47, t?,ﬁ)seogs 314),éT48HJa’5&1|%"&72é 13, é%(n?—"ﬂ){) s%q Kzﬁ 1(H§ 6@'&1 J-7 1H}H)

3.795 (s, 3H) Herr]), 6.46 (d,
6.82 (d, J= 7#7%114)5“ 78“&('?‘ 4. (m 5H), 8 08 (m 2H) V\D
99/ 10339 C-NMR (5, CDCly): 33.7, 49.7, 53.7, 100.9, 106.9, 108.1, 108.7, 115.2, 121.2, 1239
PCT/ 1598/012213 80,,126 5 1 1 32, 2, 13 8.1,.146.5, 1

5 TP NRREPE128 0G5 75 5 1319, 23235342 1.4 13%8 B 18A f57 7
106. 9, 115 01512,31581 125. 4, 125.70, 125.74, 126.1, 126.4, 126.7,
131.6, 13% 1, 135,\,?5(1,;5359 arkt61,800)137- 8, 138 0, 153 1, 157. 6, 158. 1.
MS (% : 444 (parent+ c'd. for [err] C 63.05,

H 7.00, N 7.11. FéuagCaled. 1‘6 %@w-zm@dﬂzwnm@o@ecm 72,H6.14, N 8.00. Found:
EXAMPLE 9 051 81, H5.97, 0786- [ 2- (3- Chl or o- benzyl am no) - et hyl ] napht hal en- 1

-yl)-pyridin-2 ylamne Pr epa as in Exanple 1, using as a
precursor 3, 4-dichl orobenzylam ne. In M& the lithiumalum num

hydri de/ al um num @Hhm—(miﬂmmntminﬁm&dammmﬂ-yt}lwndn-hi-yiawne at ons,
25 Prepared as in Example 1, in 91% yield, mp 70-80°C, as the hydrochloride salt.
'H-NMR (8, CDCly): 2.93 (t, J=7, 2H), 3.315 (t, J=7, 2H), 3.70 (s, 2H), 4.76 (bs, 2H,
NH,), 6.47 (d, J=8, 1H), 6.81 (d, J=7, 1H), 7.0-7.2 (m, 3H), 7.4-7.6 {m, 5H), 8.06 (m, 2H).
BC-NMR (5, CDCly): 32.9, 49.2, 52.2, 107.1, 115.0, 117.1, 123.7, 124.2, 125.9, 126.1,
126.4, 126.7, 131.6, 132.0, 135.8, 137.8, 138.1, 148.1, 148.3, 148.8, 149.0, 150.6, 150.7, 151.3,
30 151.4, 157.4, 158.1.
MS (%): 390 (parent+1, 100).
Anal. Calc'd. for CpyH,NaF,e3/2HCle1/2H,08(C,H0): C 63.78, H 6.40, N 7.97.
Found: C 63.94, H 5.95, N 7.89.

EXAMPLE 8
35 6-{4-[2-(3,4,5-Trimethoxy-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 (5, CDCl): 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 (rn, 2H).



15 affording the 3-chlorobenzyl conpound. The final product was prepared

in 73%vyield, np 60- 75C, as the hydrochloride salt.

"H NVR (wempgno88Cl [err]): 2.99 (t, J=7, 2H), 3.30 (t, J=7,pCiiB9sB12I8 (bS:
2H), 4.675 (bs, 2H, NH err] ), 6.46 (d, J=8, 1H), 6.83 (d, J=74. T H),
.2-7.6 (m 9H), 8.07 (m 2H). -24-err]C-NWVR ([err], CDCl[err]):
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. VB
(%: 388 (parent+l1l, 100). Anal. Calc'd. for [err] C 65.13, H

6.31, N & 76. FouRGHNMR (5, COCE). 845, 4976526, 559, 80.35104.7, 106.9, 115.0, 123.8, 125.4,
EXAVPLE 10 28570, 1257
70,12¢ 574 t1|2q6‘f)1264 126.7, 1316 1321 RO ial B3 1366, 137.8, 1380, 13,1,

6- (4-(2- [(Fura anml nol - et hy!

-yl)-pyridi n15?5y15§rﬂ Prepared as in Exanple 1, in 44%yield,
np 185-205C, as t,hg(%ydm)@gg,g@d aIt [err] H-NIVR (8,
CDCl[err]): 300;( I—LQ' % I—g gs , 4.68 (bs,
OH, NH[ er r] ANk CPLC‘{S%' zﬂﬂ;NsOs'ZQ' "(CE;§100§£HF %0%* (@ NJSH 1FQund6. ®3
(d, J=7.% Jled)os, HeFo/NB96Mm 6H), 8.08 (m 2H). [err] G NMR
([err], CDCI[err]): 33.4, 46.1, 49.5, 106.9. 107.0, 1100 115. 05, 123.8,
125.7, 126.0, 126.4,126.7, 131. 6—)5&&2-5— 136.2, 137.7, 138.0, 141.75,

153.5, 157,6, 158-{-[2-(3-Chloro-benzylamindpeth§f}-napBthdiet ficink2- &Sﬁoe

'g‘n 8|4 cN:algc Bg. ggrPrLS'Jr&] aSQn @Qargp%e 1, usn@ng asa precurgor ,4-dlcrﬁorobenzy a’ER%M%L’ES ¢ase,

6- { 4- [ 2- (3, 4bplittHmcHinEm hydridefelwonumtchiptiqe- nedystiorh smerediongl c}fﬂwcmadmemaﬁmj amn
e 15 aff Qﬁ@ﬁ-ﬁﬁi e n

pl ace of th . ordﬂﬁl um a or@ﬁedzﬂ c@ﬁé&ﬂﬁh Jﬁ? f’&%f’ ggﬂ%gﬁggﬁegﬁgorl weéi'ug' |6'° in
t he final e By W&’I‘b"fﬂeéalﬁct was prepared in 68.5% yield, np

145-170C, as the "RYNMR ¢h EDCI Yl 2. 98it,t =7, 2H), 399847 10339.73 (bs, 2H), 4.675 (bs, 2H,

PCTI | B98/ 01 7-
; ;S8R4T TSI T M T 50 (0, 9807 LW 3 205 (1. =7, o1y,
3.71 (s, 2H) 4. 66:1%3(62:90@3) 33.6, 497, 66.0] )07.06 1101, (103.9,1428,8, 1241, 166.85126,
J=7.5, 14, 8 [err]CGNWR ([err],
DOl [err]ﬂg %g%eég%gmyél;&% 353 103(7@11 15715452 125 8, 125.9, 126.2,
126. 5, 126.1S (%), 388 (parent+, 10029 9, 130.0, 130.2, 130.7, 131.7,132.2,
(132. 3, t 126 2, 138rkl. ChitQ. for CJ,EIZ;X&:I-HCloHZOoﬂ%&;l-%oO)l?3 65}3 He. gﬁ@lé% 53&@
par ent + nal or err
7.90. Found]‘%)‘284 HE25 M8, |1 5 92, N 6. 62.
EXAMPLE 10
25 6-(4-{2-[(Furan-2-yimethyl)-amino]-ethyl}-naphthalen-1-yf)-pyridin-2-ylamine

Prepared as in Example 1, in 44% yield, mp 185-205°C, as the hydrochloride salt.
"H-NMR (3, CDCl,): 3.00 (d, J=7, 2H), 3.295 (d, J=7, 2H), 3.79 (s, 2H), 4.68 (bs, 2H,
NH,), 6.13 (bs, 1H), 6.26 (bs, 1H), 6.45 (d, J=8, 1H), 6.83 (d, J=7.5, 1H), 7.3-7.6 (m, 6H), 8.08
(m, 2H). :
30 C-NMR (5, CDCL;): 33.4, 46.1, 49.5, 106.9, 107.0, 110.0, 115.05, 123.8, 125.7, 126.0,
126.4, 126.7, 131.6, 132.1, 136.2, 137.7, 138.0, 141.75, 153.5, 1576, 158.1.
MS (%): 344 (parent+1, 100).
Anal. Calc'd. for CoH,yN;0eHCIe3/2H,0: C 64.23, H 6.25, N 10.21. Found: C 64.42,
H 6.04, N 9.86.
35 ' EXAMPLE 11
6-{4-[2-(3,4-Dichloro-benzylamino)-ethyl]-naphthalen-1-yl}-pyridin-2-ylamine
Prepared as’in Example 1, using borane methy) sulfide in place of the lithium aluminum
hydride/aluminum chloride reduction in the final step. The final product was prepared in 68.5%
yield, mp 145-170°C, as the hydrochloride salt.




t 4-br ono- benz

EXAMPLE 12 _ _

6-[ 4- (2- Di net hyl am no- et hoxy) - napht hal en-1-yl | - pyri di n-2-yl am ne 15 —-
Ref er ri ng w@9sahzse 2 A. 4-Brono- 1- benzyl oxyPEEEBASIHAI28 ne

To a 250 nL round-bottonmed fl ask equi pped with addition funnel and--N2 inlet
wer e added 2.88 g (20 mml ) 1-naphthol-2&and 50 nlL 1, 2-di chl or oet hane,
and with stirring a solution of 9.64 g (20 mml) tetrabutyl amoni um
tribromde in 30 nL 1, 2-di-chl oroet hane dropw se over 10 20 m nutes. After
stirring an additional 10 mnutes at roomtenperature, the solution was
washed 5 with JdFHNMRe(5aGREkUS2. 980 iJaTn2bi),S3.295i (t ¢=7r2tH) VT tefs, 2id) #.60 (s @H,

sodi um sul fa u ct and

tributyl ammtrll\% 62 fygeoqlg)aéggei gjl}fsé"fq 72@6)%1 . g)Bsm%jirerr] H NWR ([err],
CDCl[err]): 7.22 @-NME@ CDQJs): 3.33439(@2 72"’970 71508 1238, 125811259, 184.2, 18665 (d

éE?;i [err]): 106998'23!%11??1 é‘f%ﬁ‘%wl 43047317 §3i§ 125 % %‘rﬂﬁ H% 57855 5,

153. 0. 158.1 The above oil vvas d| ssolved in 100 nL acetonitril e,
and treatgd W|th mﬁﬁ)ﬂhsd(éé}emhbo benzyl brom de and 5.53 g (40

mol ) pot assi um car bopat, reflux owed_a naj or
spot at R[err] 3 8%% Pgﬁécﬁ ?%@L*he%ﬁe"%%'éﬁséa%? PBnFopee:
cool ed, 30 qmasedsmme.dnl ute aqueous hydrochloric acid/ ethyl acetate,
and the organic | ayer separated, %)éﬁég%wm wat er and brine, dried
over sodium sul fate, and evapor at ed. ue was chr omat ogr aphed

on silica gel using nmé{H2-Birethylaminoietheihorpitialeast-witpyeadit-2yemaef ord 5.8 ¢

939 H- NVR CDC 5. 22
Es /()ZH) ¥ 7%9(%{?‘9?6?“@'5‘%? 7.7 (Lnerg]H) 8. 23[?8,”\1:8, 1[%,”%5 8. 39
(d, J=8, 1H). A. 4-Bromo- -bemzsﬂqmnemmgg[ err], CDCl[err]): 70.3, 105.09,

113.6, 122.7, 1267%.a iéb6m91mlih3-%o&me33@sl4eq Zd Qith addition fdmR} éndlﬁz&n%t wer9. 5,
132.6, 136.7, ar ent

~ B. 1-Benzylo 9,4Y BYmey fgp an -dichlorpgtnass, ar stirfiag a solution o
2 0120 el apYie RO 2-JEr s, 4193ty SMg 2 soluon of

PCTI B98/ 0122%9.64 g (20 mmol) tetrabutylammonium tribromide in 30 mL 1,2-dichloroethane dropw1se over 1028-

; 2 ﬁl.{@& A@tgr ﬁﬁrﬁ\g eaq 'ﬂﬁ@ﬁh?\ 1'5)%%0?&5 at q’d%’m tgmg(%at?re( ELE ngPan a% washed

_ ne was convert I'n 55%
y| el d as a mett\ gnltg@aqugousrppdxgmgnsgm @nd water, dried over sodium pplfqmarchevamfeq efhe] ) :

.18 (s, 2H) mifur8f ;(rH&uc’Eté'r%,tanIty%m?noﬁluﬁm@alts&lFQs,us& d?r% (ym 2H)
[err]C—NI\/R(8 CDQIW 124.8, 125.0,

126.5, 126. 6, & C[i%) 7221%7*-?9 1”12’8‘36'“ 2!’987 ‘%d (d&:i!o1 @ 1H)$:0544, Jr86. o,

10 16), 8.18 (d, J=8, 1H).

5 Y RS TR B 16 ma s
153.0.

The abové 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 howrs. TLC
showed a major spot at Ry = 0.2 in 5% methylene chioride/hexane. The reaction was cooled,

30 poured info dilute aqueous hydrochloric acid/ethyl acetate, and the organic [ayer separated,
washed with water a"ﬁd'brine, dried over sodium sulfate, and evaporated. The residue was
chromatographed o silica gel using methylene chioride/hexane 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, COCl):  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).

8. 1-Benzyloxy-naphthalene-4-boronic acid




[err]H-NMR ([err], CDCl[err]): 2.25 (s, 6H), 5.29 (s, 2H), 5.92 (s, 2H),
6.95 (d, J=8, 1H), 7.21 (d, J=7.5, 1H), 7.3-7.6 (m 9H), 7.89 (t, J=8,
1H), 8. lWo(9gedbh) , 8.45 (m 1H). [ err] G NMRpc@andsidebad : -13.-5,
70.1,104.8, 106.8, 119.7, 122.5, 123.4, 125.2, 125.3, 125.9, 15 126. 4,
126.9, 127.3, 127.9, 128. 2, 128 6, 130.5, 2832.0, 136.9, 138.0, 151.8,

155. 0, 159.1. M5 (99 : 405 (parent+1, 100). D.
2-(2,5-Di net hyl pyrrol yl) - 6- (4- hydroxy- 1- napht hyl ) - pyri di ne To
a 125 i round-bottomed-fl ask equi pped with condenser and N2 inlet were
added 5 1. 5¥sing(tBe Hdecedurel i) Example 1A, 5.95 g (19 mmol) of 4-bromo-1-benz gloxy-

(18- 075 ey igetehsYonvaried € pRTRGH - ¥ R p Wi s L. 200 %0
et hanol . The H-NMR&GcEPCl): W § (s, 8H), 6:88 nATH) 0112-8.8 (mvi 8H), &812BI(nt, 2Hpal cat al yst
and fornate addeg, ngaﬁécﬁ) hga's Sy0415 584 7, 1222, ??J;e&&”qzéb'{z%rseqzéerough

Celite with ethano | ené chl ori de.

evapor at ed 188 1Rd. 1R, él%ﬁe°t1§$<é»ri39r§ 1332138 acet at e/ agueous sodi um

bi car bofpat € sol . bQP 5-Dimethylpyb! gbed with brine, dried
over sodi um sul own solid, 1.21 g

at e, vaporated 1o, a Il ;
( 100% Pfepa'edas["béﬁ'ﬁieﬂﬁﬁn(‘é . 2.105 (s, 6H), 5.775 (s,
6.66 (d, JB.NMRHYs, CBCRY 225, (s, B}, 5.2, 2H), 5.92 (s72)96.65\d, IH, 1HY 738 (64,

E]e?r]gDNNR (%gli %E)%I( éﬂ) gg(?g é%iéw“f’“ 1"398 gﬂ”légga 119.6, 122.55,

124.5, 124. -BMR (3, CDCI;{LZB %7023104.8, 1088, $19.7, 1235,123 431252, 125.3, 125.9,

138. 2, 1%1 5!2;35312891529/ 31278) 128.2, 128.6, 190.50 132.0, 3362, 1B&D 184 L1551 930 1. VO

99/ 1033
PCT/ 1B98/ 01229 MS (%): 405 (parent+1, 100).

- 29- S) D. 2-(E5-Dimethylpyrrolyl)-6-(4-hydroxy-1-naphthyl)-pyridine
napht hyl ) - pyrldlne

To'a 125 . ouRB LD B TDH V1 COHEIERLET lHoNy P EpOe ot

wer e added 1.53 g (27969 nyndl)3 .24Q5-dimeshylpyrrolyl)-6- (4-benzy!oxy- -naphthyl)-pyridine, 1.20 g

2-(2, 5- 4.554
mmol ) ethyl %ﬁg%@@g M‘J{'gn"ﬁa‘%gggdl @%ﬁ%ﬁ%ﬁ{am a’%%?gd‘m c{monag énol 25 nL
acet oni t r i |reaction was refiypred ﬁi‘%tfﬂl“ﬁ,fh itionalicpiglyelnd formalg edded@b 8 landi3 bthS;thfn = 0.6
in 1/1-et hxebona&ah@tﬁﬁé@@m&fgh caRU RN elfnoll AHaOm¥tRfige cm&faeeXfrreaﬁ&aQ wd%t 0

ani ¢

ethyl acetate. The or er was washed with bring,

sodi um sul feé{?@rat%ﬁn% dﬁ?‘%ﬁe kenypoin ety geptate{aquepysy &?&%B'F%(B?f@?f miut@m | ca
gel using The orgahiexsyereweas Wyshedwitti Brine, dried @lverasobiuincsulfdté, aind edapgdfated th aligRYy) of
226 (525 olfongoih 123 S G T BTl D5 s (S| 2m. 678 (d.
J=8, 1H), 7.20 (‘t:NNIEE, CDCh), 2'70551576I'B qm’s (SH2H), 6683, ¢8, 15)-8,04 (H\=8.8H)5 (m
i':) ) 121 2 6é&”&ﬁ)1ﬂisagj 458, 1H, 7.72 {1 J=¢ =g| f rigdeﬁ?th%r(Jn 1r§DC' [err]): é366
125.8, 127.2, 128&- UMRi@ecBC'a)ish?’% 1°§§21°P8 f§§6-3119f512%55 118&581241758290 ’
168.6. 1265, 128.4, 128\551£8/, 1340 113621518, 143.9, 466)3.. F.
2-(2, S-B met hyI q\){é [/O)l% g(pare(n (‘?Ooszar boxymet hyl oxy) - 1- napht hyl ) - pyri di ne




20 To a 125 nL round-bottoned fl ask equi pped wth condenser and

N err] inlet were added 1.52 g (3.795 mmol ) of
2- (2, 5-di ORY1G352 r ol yl ) - 6- (4- (2- car boet hoxynet hyl oxy) - 1- nZSA(RN01229 =
pyridine, 15 nL tetrahydrofuran, and 478 ng (11.385 muol) Iithium hydroxi de
hydrate in 15 niL water, with additiond® nethanol to maintain a
solution. The reaction was stirred at room tenperature for 12 hours,
(LCVs P+1 = 373), poured into dilute aqueous hydrochloric acid, and 25
extracted into eth acet at e, The or gani c Iayer was vvashed W|th bri ne,
dri‘ed over5 sodi umE-2-2.5-Dimathylpyeoly)-f4-(2-camesthaxumettvioxy)-ranhthy)-pyrpineq ( 90%) .

[err] H-NMR ([err] ToGDAs[rfr fohhd-b&to%@d fléisk eﬁ ped%ttﬁ%oﬁo%nseg 'E')\d N m%?w@n% adgé'&

? ;65 1|(—|;j J= %ﬂ%q‘}?@?ﬁ%nmog Zﬁ S(dm\etrﬂqyrrolyl)-s hydu%xyA: -naphfl'&p ,pyr@ MQOQ [né,{tp 54
CDCl[err]): T3ud) ethf bfomoaéstatd,1.0606 (7959 ka0l Botaskiimh Sarbohad, £hd ﬁszﬁaL chté:a’tﬁlefS

i%g g 30 Gl r&dur%%r%%?e(ﬂ%le%qg;gurf cgplgm‘li%zl?ffo % in 1I‘P -tthy acetatélhexana pou%5 (g

5- Di net hy10pyrinte watey,-apd @ma(ct;d( e pbylregbtatei e drdaoio ydypmeesyashey Wwith Hricep atidyy | ) -

g%ri di ne : é’?’?r]sﬁf’ﬁm suﬁ? 9%3%? d Wf?i@ %Q: bthalt gl{%dy gﬁglﬁaag%{,,%‘\ﬂgogl 10

(s, 3H), 4. 9@3{%18’6%306%'3@98@3““ rd 2 ‘Veyff\!rtpﬂ J =8, 1H), 7.21 (d, J=8,

1H), 7.4-7.6 (m AHINMR/ 696DE); 1@F&;J-3Z|'§H) 182@(8 dl—lm 1J'—3 236 488 (s, 2H§ 5941H)
[err]C—NNR([erf%% Ii%r 26 » 04.7, 106

122.2, 123.58 Hip 428 J1§é“é§5i§?"15H)1§§ @J-fzéa“)ef”ﬁﬁm ‘Q*)
132.1, 138. 2 8.505%, 8J). 154 1, 159.0, 167.7. WO 99/ 10339

ECT/ 1'398/01262 (9 "CYYB . SDOkK, 136, 143,914, 65.7, 1048, 107.0, {199, 1226, 1236, 1253, - 30-
2- (2, 5- Di et H5.py1268] 187)2; 628(0414785, (121.4li 1820 PB.ASN Betayd, Ja8es, heg.axy) - 1

- napht hyl ) - %(lo I B& (parent+1 10 ) Prepared as in Exanple 1E in -100%

yield as an oil. H NVR ([err], CDCl[err]): 2.24 (s, 6H),
2.42 (s, 6H), 2.9f=2{4 5-Dmnethylpvrm>lyl)- 442rcarboxymemyio>qm-napmnyl)gymne( s, 2H), 6.90

Ed, J=8, ZbH) 7. Zg'o(ad125~}ﬂ_8rourid'ﬂottoﬂec5ﬂa%kquﬁlﬁﬂedw corfleRbr Ghd Nim%t wérE')add& 13
m
(s, 46,2, 55250 G708 migegl o, 2.3 frgimetnyipyol-Sidts Salbbqmaethiion et )

125. 3, 123. 8 pyriddte, 95 mll Bfralydrafizéh, Gnd 4130ng¢(113382m619l) #B8mhydrbkide B/dralbin .18 mL
159. 1. ) 5

6-[ 4- (2- Di me t\nﬁtﬁr avﬁ%thngé@ &a@m tl?aﬁuglp i %solﬂl?g Thlz eactlan Wag rTs1t11'réed at room

To a 100 n ﬁwtyefw é?rb@r&t LS %bpuﬁ Wé@owe@ htoo'fdwgl efrseus ydrbeharic agldeandwer e

added 25 S8d.) Th ! hed with brine, dried di

2-(2, 5-di net hijl p%/lr r Og\é - 6 4-(2- 35’9§P'ﬁeaye§wg%‘"ﬁ%§t ﬁl{}ﬁ et yreofﬁr o
napht hyl ) - pySHitshand egpcr 124 8i(PR%hy dr ochl ori de, 9 nL ethanol, and 1
n_ water. The "H-NMR (8, CDCL): 2.20 (s, 6H), 4.74 (s, 2H), 5.89 (s, 2H), 6.765 (d, J=8, 1H), 7.20 (d,

J=8, 1H), 7.4-7.6 {m, 4H), 7.885 (t, J=8, 1H), 8.04 (m, 1H), 8.44 (m, 1H).
C-NMR (5 CDCly): 13.3, 65.3, 104.5, 106.9, 120.3, 122.6, 124.0, 125.0, 125.6, 125.7,
30 127.2,128.0, 128.7, 130.8, 132.0, 138.6, 151.7, 154.3, 158.9, 170.9.
MS (%): 373 (parent+1, 100).
G. 2l(2;5-Dimethylpyrrolyl)-6-(4-(2-(dimetrL‘Llaminocarbonmeethyloxy)—1-naphthyl)—

pyridine
Prepared as in Example 1D in ~1 Ob% yield as an oil.
35 "H-NMR (5, CDCly): 2.225 (s, 6H), 2.97 (s, 3H), 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), 8.09 (m, 1H), 8.38 (m,
1H). SR '
3C-NMR (5, CDCl,): 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.



solution was refluxed 40 h (LCM5 P+1 = 308), cooled, paured into dilute

aqueous hydrochloric 20 acid, and washed with ethyl acetate. The aqueous

| ayer wagoashgsssed to pH 12 with 6 N aqueous sodi unpbysgsswie -

solution and extracted with several portions of nethylene chloride~ ~

The organic |ayer was dried over sodium swof ate and evaporated to a solid,.

81 ng (65%, np 98-1 06C. [err]H-NMR ([err],

CDCl[err]): 2.395 (s, 6H), 2.89 (t, J=6, 2H), 4.27 (t, J=6, 2H), 4.65 (bs,

2H, 25 NH err]), 6.43 (d, J=8, 1H), 6.84 (m 2H), 7.4-7.6 (m 4H), 8.10

(m 1H),5 8.32 (MS{%) 400(parent+1 100). [err]CGNWR ([err], CDCl[err]): 46.2,
) _ 126.

58.2, 66.9, 104. A l]a%moeth lrr%e“:{hil)’

127.2, 131.4, 132 '- S AL AWy~ 308
(parent+1 P.!!ML Anal . Calc'd. for [err] C 73.17, H 6. 95, N
13.47. Found: C plebatéd aslth é%m |e71é3\9~1d\d"/11)3ﬂ61§s an o,

EXAMPLE 13 rro I - et hox

; g éé napht hal en- 1
-yl I -pyridin-2- y AR &, CDCly): 2.24 (s, BH), Iar"@p(&r% 15 f $58a ). &.304t Jrd BH%

yield, 1p 248 (8 ee@ d hes, hml o¥-sdeHys alst7.7 (m, 4H), 7.89 ¢, J=8 1# BV (8.
coCi[err]): 1 g 2.685 (bs, 2H), 3.035 (t, J=6, 2H), 4.30 (t,
J=6, 2H) 30 8374 ? , 2H NH err]), 6.41 (d, J=8, 1H), 6.82 (m 2H),

7.4-7.6 (m 4H) ,*ENUR $nCDCL) 138, &l2,(5812, 81D, 104.3, 106.8, 119.7, 122[5£n2d SR

(1[2?{)] 125, %Egr&]s)s 1%%%6}%8?4'336 1%541123?%3’ 5%918%%%0%96'13%18 115}123 &

157.7, 158.2.  MS(%): 386 (parentys, 10%).. 334 (parent+1, 100).

Anal . Cg c' d. fqrﬁ-ketﬁgr{let&lﬁ%@&hm&b FaphthaleM1 InBidinE2adine C 40 62.23, H

6.41, N 9.56. 997 10
PCT/ 1898 101229 To a 100 mL round-bottomed flask equipped with condenser and N, inlet were added _ 31-

g (4-{2-1( E;lSS mgl(o3 403 mmol) 2-(2,5-dimethylpyrrolyl)-6- (4-%Mm&|y1a4mnoethyl)methyony) 1- .
en ri
i n-or L agnyryaie, S8 oo bk, §mgsitind &P oy feego o of o
np 60-80C, SaBltIthEeShyMCt 40 b(iGMS Bal + 308), cooled, poured intd ditutd aquishi Hydechipric
CDCI 1 9
[gr%dl) 1a8% %r(?g;i 6v§ rgﬁ \@ é'%lll')h a éiatg 1?1@ aqg%us l%erzg/ %tadjuitﬁ?to ;ﬁ')m ‘?Q %t\‘ S4H)
8 10 (m 1HAuegs ggdlwmhyqpﬁide solutlon and extracteq with $everq)portigns of ethgieny prieride)

47.9, 53. 5,The brganiciéfer Gas &M oer Sddfnsulidtd @nd evabBrated.to 4X0lidl 81 kl(68%), mp
122. 0, 125. _10%%? 7 125.8, 126.7, 127.3, 131.5, 132.2, 134 1, 138.0, 146.6,

147.8, 154. 158. 3. MB (% : 414 (parent+1,
100). 15 - Nmmmalcocml 2:365 (s 6H), RBOr(l, J€B, @R, 9627 (¢ B672H), M68 (8] 2HFound:

C 63. 1755  NH,), 64330.528, 1) S.848m, 2H), 7.4-7.6 (m, 4H), 8.10 (m, 1H), 8.32 (m, 1H).
SC.NMR (5, CDCl): 46.2, 58.2, 66.9, 104.2, 106.6, 115.2, 122.2, 1261, 125.7, 125.8,
126.7, 127.2, 131.4, 132.2, 138.0, 154.7, 157.8, 158.2.
MS (%): 308 (parent+1, 100).
Anal. Calc'd, for CigHgN;Oe1/4H,0: C 73.17, H 6.95, N 13.47. Found: C 73.18, H
30 7.00,N1343.

EXAMPLE 13

6-[4-(2—Pyrrolfdin-1 -yl-ethoxy)-naphthalen-1-yl}-pyridin-2-ylamine

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

'H-NMR (5, CDCl;): 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, CDClL): 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. Calc’d. for C,H23N2Oe2HCle1/2(C4H4c0): C 63.30, H 6.82, N 8.48. Found: C
40 62.23,H6.41, N 9.56.




EXAMPLE 15 6- (4-[ 2- (6, 7- Di met hoxy- 34- di hydro 1

H i soqui nol i n- 2-yl ) - et hoxyl - napht hal en- 1- yf | - yridi n-2-ylam ne 20.

Prepared 3¥O0P%18¥anple 12, in 61%yield, np 130- 150[err]C PeIIBg§OI229 - -
hydrochl ori de salt. [err]H—NI\/R([err] CDCl[err]): 2:83 (m
2H), 2.90 (m 2H), 3.105 (t, J=6, 2H), 3.743fs, 2H), 3.78 (s, 3H),

3.80 (s, 3H), 4.37 (t, J=6, 2H), 4.69 (bs, 2H, NHerr]) 6.39 (d, J=8, 1H),
6.49 (s, 1H), 6.57 " (s'lH) 6.84 (m 2H), 7.4-7.5 (m4H), 8.11 (m

1H), 8.33 (m 1H). [err] CG-NMR Lerr], CDCl[err]): 28.6, 51.6,
5579, 56.F, 56.8, 67.0, 104.3, 1066&1@" 11.3, 25  115.1,

122.2,125.1, 125. B{(425](Benkd3, 3ﬁnoxd;3@lrﬂethyi;%ﬁnr%;&ta&yﬁnapmz:eﬁ-1.y%indfn.-z-
154. 6, 157. 6, }58 2. MsS (99 4560 (parent+1, 100).

Anal . Calc' dY¥ err] C 61.54, H6.09, N 7.69. Found: C 61.77, H

6.04, N 7.35. Prepared as in Example 12, in 75% yield, mp 60-80°C, as the hydrochlorEMAME’LE 16 30
3[2[4(6Amnopr ) h n y } Y, [31
0] hex. 6. Wi ! NNFH(% codly 3Nah Jjéa%%’) 3&1 édﬂ-g ste&E%E 2|-ﬁ ?%f';( biv-ﬁ %
yield (fold O\Aﬁi,ﬂg&deiéﬂl-ﬁ)&({h,ﬁgl) 88 s, H}, A 4-75(m. Al), 810 (T(br'lbﬁ\@éial(m, #idin

met hyl ene chl ori de:‘d-i@MR%%l, &Té)‘sﬁ@Wﬁﬁ@@é‘%ﬂ”ﬁ%%cidar‘lﬁRﬁﬁf’Hﬁ’é 7R3,
140- 155[err]C as the drochl ori de sal L‘@?G
2H)

CDCl[err]): 1238 1284, 1 1258, 436.1, 427.3,11p1-6.2138.3, 1344, 1381) 1466, 947.8,154.
3. 11 (rmss4H), 4.185 (t, J=6, 2H), 4.67 (bs, 2H, NHerr]), 6.42 (d,

J=8, 1), 6.81 (m 7.4.7.5 4H) | 8.10 (m 1H), 8.29 (m 1H).
13C—NI\/??([err],( cﬁé%’@%#iﬁ(Pa?@?g%@zr%. 54.0, 55. 6,(67.7,H)104.2, (106. 6,H)
115.2, 128 2, 125.Ahal Calcd. forllQEH,IN,DMBICB/PREM: 6C 6186).185.71,308.81. BRBA:7CE3A70,

154.7, 157.7 WO 99/ 10339
PoTi 1hodi 01236705 N8,
- 32- 5 M5(%: 361 (pare MMELE_GID) Anal . Cal c'd.

for [err] C 61.28¢ bl 8(e% pimbtnddy. D-ai
EXAVPLE 17 =1 2-

-yl) - et hoxy| RXBHMRHAMIG- 1 -y| ) - pyri di n-2-yl am ne 10 Prepared as
in Exanpla 12, i n préférediaRlitExafple42 iB84% yigR, g 300160700 @8 the hydtechiontid salt.

"H NMR (8, CDCI[er ]% 0 - 325 (t._J=6.
21, 67 (b g 5, 808 AR g aa? 62%43 AR %@m“m b7
~(]:7: 1|]'-|)H) , 7. 48 3HN3. M.QHZ 2% ((, 036, 2H), 4.68. (li*ﬁzﬂm_z)r 6.39 (455??85?) ﬁq(ggﬂ'g? .57 8. 31
m . r [
57. 135, 60. 435 16 6684 (”‘1@? 2§7®¥'§64*§98 TR, Y8 B.53 (m. 54
SCNMR (5, CDCly): 28.6, 51.6, 55.9, 56.1, 56.8, 67.0, 104.3, 106.6, 109.5, 1113,
25  115.4,122.2, 126.4, 1257, 125.8, 125.9, 126.4, 126.7, 127.3, 147.2, 147.5, 154.6, 157.6, 158.2.
MS (%). 456 (parent+1, 100).
Anal. Calc'd. for CoghzgNyOgs2HCIsH,0: C 61.54, H 6.09, N 7.69. Found: C 61.77, H
6.04, N 7.35.

N 11.83.

EXAMPLE 16
30 3-{&[4—(6-}§rhino-pyridin-2-y!)—naphthalen-1 -yloxy]-ethyl}-3-aza-bicycio[3.1.0}hex-6-
lamine

Prepared as in Example 12, in 63% yield (following a deblocking step with
trifluoroacetic acid in methylene chioride to remove a t-butoxycarbony!l protecting group), mp
140-155°C, as the hydrochioride sait.

35 'H-NMR (5, CDCI;,,) 1.35 (bs, 2H), 1.41 (s, 1H), 2.53 (bs, 2H), 2.93 (t, J=6, 2H), 3.11
(m, 4H), 4.185 (t, 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).

BC_NMR (5, CDCL,): 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, 167.7, 1568.2.



15 115.165, 122.10, 125.04, 125.43, 125.61, 125.94, 126.57, 127,15, 128. 29,

128. 61, 131.41, 132. 40, 137.92, 140.23, 154.61, 157.67, 158.083.

MS (9% : wWEB9sfipzagent +1, 100). Anal . Calc'd. fecTjissidizgd 59.77,
H 7.30, N 8.45. Found: . C 59.42, H7.19, N 8:05. 20 —
EXAMPLE 18 6-{4-[2-(3-Am no-pg2+volidin-1 .
-yl ) -ethoxy] - napht hal en-1 -yl }-pyridin-2-ylam ne Prepared as

in Exanple 12, in 59% yi eld, np 70-90C, as the hydrochloride salt
[err]l—l—NI\/R([err{ll [err]): 1.25 (m 2H), 2.5 (m 1H), 2.6 (m 1H), 2.88
(m 2H),53.035 ( S(%i:6361 (parenhzwoom 30 (t, J=6, 2H), 4.59 (bs, 2H), 6.47

(130 J=8, 1H), 6. R&u(cﬁalco%i)r ﬁ@icﬁigg&cﬁ%@]g@é”ﬁﬁsﬂ%@ﬂ %’g . (6”

54.71, 64.6%-8%4. NﬂG& 19 106 45, 115. 21, 122.12, 125.00, 125.60,
126.54, 126.72, 127.16, 137.92, 142. ARAMAAT 188, 154.66, 156. 33,

157. 92. , q.: . 349 rent +1, 100).

Calc'd. for [err] E 3P ' 1t
7.77. 10 Prepared asin Example 12 in 78% yleld mp 45-8 O°C mﬁacil@nde salt.

6-[4-(2-Diisopr o] | am n

PrEapaE ed as |Ir[1) OE%NH i%ﬁélr] é@f%@‘qh&g‘?@e&é 5?% %Hogé#gh's éo H)d46§$b5
'H NVR [ er r3H), q4b@ ﬁﬁ- 14)-6.86 (d, 1{&1)";1) sseld U&7, 1815 7,203 ) 3H)37.28 (rh,12H), 246 (nd}. 12
(t, J=7, 4 a?'rﬁ¢m4 %3(1%1 , 643(d J=8, 1 H, 6.86 (m 2H), 7.47
(m 4H), zf n% [err]CG-NWR [err]

20. 94, 44 49, 49 %T'M @6%00@0432@3 dd. §864,19751357 60.43,460F1, 104.26, 108248, 70,
125. 86, 1426116965122, Y}, 128 b4,285.431 335 37, 12%?9Z 9365715&7% 13899, A 61 °Fa1l4k,

'\P/CS:Tf (?598?8??%91@%%2 140. %0)54 61, 157. 67%8903/ _33.
5 HRVEME4%E' 453 (faventfienod). 364. 2389. Found: 364. 2383.
EXAMPLE 20 Anal .Calc'd. %r bf'gHg & M‘-IEEQ)ZH .g%‘ﬂé;g?f ﬁ%é@%%?@ﬁ&@%hﬁﬂ‘%m

-yl]-pyridin-2-
yield, as aﬁ%ﬁ%r"bﬁb%i‘%@ﬁd [err]H—NIVR([err], CDCl[err]):

2b66 (2nm4g|) 482 96 (t_ J16 2H) 63 7éx,( ,_,:4{@ 4.32 (t, J86112I(—|), ig{) 486g0
(bs, 2H), (6-{4-[2-(3+mn|5|)1nw 1 htmaien-g-yl}-gmlj)n% lgmine A 4, '
(m 1H). 66. 9

104.32, 106.49, Arbparadas ih ZRarfle 12, in 59% jha@ rﬁH;'o-dcﬁé dekhe &%&cﬁt&&%@@o

%?,(7) %ﬁaﬂﬁﬁt 2211 %@RJ({;”ED%L) 1152%5(‘7’11 2H)1%(r§191H)15’Z (m 1H), 2.88 (m, 2H), 3.035 (t, J..(e%

2H), 4.30 (t, J=6, 2H), 4.59 (bs, 2H), 6.47 (d, J=8, 1H), 6.85 (m, 2H), 7.4-7.6 (m, 4H), 8.09 (m,
25  1H), 8.31 (m, 1H).
'*C-NMR (8, CDCly): 35.14, 50.90, 53.95, 54.71, 64. 63, 67.60, 104.18, 106.45, 115.21,

122.12, 125.00, 125.60, 126.54, 126.72, 127.16, 137.92, 142.45, 147.38, 154.66, 156.33,
157.92.

MS (%): 349 (parent+1, 100).
30 Anal. Calc'd. for CpqHyN,Oe2HCIe2(C,H,O)e1/3(CH,CL): C 58.92, H 7.87, N 9.37.
Found: C 58.93, H7.84, N7.77.

EXAMPLE 19
6-[4-(2-Di@propyIamino-ethoxy)-naphthalen-1-yl]-pyridin-2-ylamine:
Prepared as in Example 12, in 97.5% yield, as an amorphous solid.
35 'H-NMR (8, CDCl): 1.08 (d, J=6.6, 12H), 3.01 (t, J=7, 2H), 3.11 (m, 2H), 4.12 (t, J=7,
2H), 4.62 (bs, 2H), 6.43 (d, J=8, 1H), 6.86 (m, 2H), 7.47 (m, 4H), 8.14 (m, 1H), 8.35 (m, 1H).
C-NMR (5, CDCl;): 20.94, 44.49, 49.61, 69.61, 104.27, 106.50, 115.22, 124.97,
125.70, 125.86, 126.59, 127.34, 131.20, 132.17, 137.98, 154.93, 157,90, 158.14.
MS (%): 364 (parent+1, 100).




Anal . Calc'd. for [err] C 72.18, H 6.63, N 12.03. Found: C 71.62, H 15
6.67, N 11.69. _ EXAMPLE 21 ...
6-[ 4- (2- PiWRpYHBse 1-yl - et hoxy) - napht hal en- 1-yl ] - pyri di n- 2- PCaABI&O1229 = -
Prepared as in Exanple 12, in 68%yield, as an anorphous solid as ttre
hydrochl ori de salt. 20 [err]H-NWR [err] 1.45 (m 2H), 1.60
(m 4H, 2.58 (m 4H), 2.93 (t, J=6, 2H), 4.30 (t, J=6, 2H), 4.66
(bs, 2H), 6.38 (d, J=8, 1H), 6.82 (m 2H), 7.45 (m 4H), 8.11 (m 1H), 8.32
(m 1 H. Eerr C- NVR Ler r.J 24.19, 26.07, 55.08, 57.91,
66 66, 1043533, 106 HEMS Galoy. fpnCaataN:O: 3642388 Foynds 364238805 75, 125. 86,

126. 62, 127.18, 131.46, 132.17, 137.94gxAfPLE0, 157.75, 25 158. 24.

VS (% 348 (par entil, 00} qpoynaghnal g Samit?” (7] C 5604

H 7.26, N 8.52. Fodnt e NS
60%ylelt, @s An amorphous solid.

EXAVPLE 22 30 Prepared @s [nExbidplé 32,|4n mon o
Prepared as in aa%ﬁﬁé%?ﬁ@?%ﬁéﬁ%}z b}(taﬁgéé‘tlr%@p%u@ gg} Plgize{g 5§,

H-i sogui nol i n-2-yl )
hydr ochl orfode 4.60 (bs, 21$}a6.48 (d, J=8, 1H), 6.86 (m, 2Hk AP kin MR 8 Kr(m] 1H), 230@n, (H). 4H) ,

3.16 (t, J=6, 2H), B &fx( , =5, , , ,
6.48 (d J=8 1H) %@%R((% Céﬁ%", é‘@isﬂ% elb_lj? 6%.5%110(4%2' %?ﬁ",g'sg?é?(%%%w,
8.12 35 (m 1R5.07.92861, (124.18)26.60, 127.13, 131.42, 1924, PLINMRLEE15] 59, 198996,
51.46, 56.43, 56.7%s 6§ b (pdtsB400)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, 13AnalgCalqdforclyH Ma@,w4H4H. 056 7348, H B3.g% 12.03. Found: C 71.62, s
(%: 396 (zar emyl11.800). WO 99/ 10339
PCT/ 1 B98/ 01229 - - 34-
5 HRVS Calc'd. for [err] 396E38MBLEZH,,nd: 396. 2080.
EXAVPLE 23 6-{4-(2-Piferiif-1f2-ethdxyPhapbthaieh A syi-pgridin-Baride n- 1
-yl) - et hoxy] - napht -1 = i D=5 LDe: - as
o et e 12 PR b Ykl 2, ReBaollRIE S, amorphous som s T ERENG e
salt. 10 sat. [err]H-NVR [err] 1.56 (m 2H), 1.80 (m 2H), 2.18 (m
3H), 2.26 4os, 6H), ‘dagfk (%Icandl?-‘zﬁus (m. 2H% )60 (13; 48, 4.68 (2 by, 243 48446t 21)) 80 S,ZH),
837( 7.44 4 8.09 (m

’ leH;‘:’ ? ng’g (2:2 ’Ji%zﬁ 4(6%’ (bél,:?-f), 6.3|_8|)(’d, J=8,8‘§H). 6k2 (an')z’l-u), 7.45 (m, %, 8.11'(m, 1H), 8.32 (m,

1H).

BC-NMR (5, CDCls): 24.18, 26.07, 55.08, 57.91, 66.66, 104.33, 106.54, 115.09,
122,22, 125.07,-125.75, 125.86, 126.62, 127.18, 131.46, 132.17, 137.94, 154.71, 157.75,
25 158.24.
MS (%): 348 (parent+1, 100).
Anal. Calc'd. for Cp,H,sN;Os2HCle31H,001/4(C,H,,0): C 56.04, H 7.26, N 8.52. Found:
C 56.20, H 7.11, N 8.27.
o 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% vyield, as an amorphous solid as the hydrochloride
salt,

TH-NMR (5, CDCly): 2.96 (m, 4H), 3.16 (t, J=6, 2H), 3.87 (m, 2H), 4.42 (t, J=6, 2H),
4.58 (bs, 2H), 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, CDCl): 28.98, 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).



"3CG-NWR [err] 28.33, 29.70, 41.61, 53.65, 57.12, 62.11, 66.77, 76.76,

104. 33, 106. 51, 115.22, 122.15, 125.09, 125.70, 125.85, 126. 64,
127. 23, Walooh9339132. 15, 137.97, 15 154.65, 157.80, 158. 08. PCT/NB98/01229
(% : 391 (parent+1, 100). Anal . Calc'd. for [err] C 52.84,
7.50, N 9.48. Found: C 52.65, H 7.78,-3% 9. 38. HRVG
Calc'd. for [err] 391.2498. Found: 391.2485. 20

EXAMPLE 24

6-[4-(1 -Benzyl - pi peridi n-4-yl oxy) - napht hal en-1

-yl ]-pyridin-2-ylam ne Br ono- 1- f | uor onapht hal ene

A 4-
To a 50 AL roundHFMS ealed forCasdlesNeQuRHHe e eundc 89R%088er and N2 inlet were

added

carbon tetrachl orj de
34.375 mmol ) br oRRREEES A ’ E Grs
50-60[err] C as Hlarepmeﬁ asumEmmblém m'273%)yiela,, astdrreamatmmhesbhdrad tieohyelahivddecd.

The resi due

filtration Wla{h coId met hanol , the product, with np close to room

terrperat‘@re
[err]

B 4 FI uoro

3.75 mL (5.0 g, 34.25 m"rtgmmbﬂglggoronapht hal ene and 10 niL
f ,II d by. 25° .

H

ins2 2 9

was di ssol ved in nethanol and kept overnight at 0C. After

was M-NMR (5, COOR) 156 (ra. 3161 1.690RH), 2.18 (m, 3H), 2.26 (5, Gy 4 PHENR

arent, [err] 100)
K Hed e Mm.-1Hdr onic acid To a 250 nL

zg;mo%m%mlk%s o =6.2 A%Yb Z) B0 E (0 28t ag fn 2o 0

t hree- necked rourk. hMRt(@rmtn{)l 283, 20170PpEs1 | 98.64) ssaptazmaesi?ﬂ%awal e104.33,

dded 4. 62.
}(N:[ (raaﬁyd(raof JP%@ gy% ZTng &9l

mol ) of1s: h56.68/150l80t1i56.,08.0f butyl |ithium in hexane was added

dropwi se over 5 %QG”&’T%TSH"%%?{F?Q@RWS stirred at -70C for 10 min, then

4.2 nL (3.59 g,

stirred at -70C fAngl 2eic'd. for CoshhshhOadHiClei@ed(€ 4160 F S2e8dpld 7 FOUN 8.48. AFound:

stirring ov
with satura

@m g NQOJ® t enperature, t he reacti on was quenched
tedegﬁ aqueous ammoni um chl oride solution, acidified with 1IN 40

borate was added, and the reaction

o i TR s b PR3t B2 1% 30d, 00, o7y

hydrochl oric aci RM$Galess PricutieNiOn 3812498y IFounde 2812488 wi ce). The combi ned

organi c s@yer was WO 99/ 10339 EXAMPLE 24
PCT/ | 898(01_229' o

resi due was
g (51%, as

"H-NVR [err]

Y ated. The

- 35-

tri tmat&rdmvm{ﬂhoronaphthalhm(ane to g| ve an of f-white powder, 1.97

a m X ag? QL HEQl_émﬁXJne@ﬂ%kcg ﬂlbgél%\pi@lr %H@nser ?nd NziﬁiegﬁereSadded

an

(m 1 :1,55 mg@ﬁ 0g. 34 25 mmolnpfiyorgnaphthaiene argd! O(rblap@'mn_ tftra@{yyde follbwed by

25

30

35

40

dropwise addition of 1.7 mL (5.5 g., 34.375 mmol) bromine over 3 min. The reaction was
heated to 50-60°C as HBr was evolved for 2 hours, then cooled and concentrated. The residue
was dissolved in methanol and kept overnight at 0°C. After filtration with cold methanol, the
product, with mp close to room temperature, was 4.62 g (60%) of a yellow oil.

'H-NMR (5, CDCly): 7.02 (t, J=8, 1H), 7.6-7.7 (m, 3H), 8.10 (d, J=8.5, 1H), 8.20 (d,
J=8.5, 1H).

GCMS (%): 224/226 (parent, Br'*/Br*' 100).

B. 4-Flugronaphthalene-1-boronic acid

To a 250 mL three-necked round-bottomed flask equipped with septum and N, inlet
were added 4.62.g (20.53 mmol) 4-bromo-1-flucronaphthalene and 100 mL dry tetrahydrofuran.
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 stirring overnight at room temperature, the
reaction was quenched with saturated aqueous ammonium chioride solution, acidified with 1 N
hydrochloric acid, and extracted into ethyl acetate (twice). The combined organic layer was

d 9.2



C. 2-(2,5-Di nethyl pyrrolyl)-6-(4-fluoro-naphth-1-yl)pyridine
To a 50 nL round-bottoned flask equi pped with condenser and N2 inlet were
added wo 493 (2. 13 mmol ) 4-fl uor onapht hal ene- 1- bor onPETARIS®122834 -y’

(2.13 mol) 2-(2, 5- _dinmethyl pyrrolyl)-6-bronopyridine, 902 ng—(8.51
mmol ) sodi um carbonate, 150 ng 15 tetraki st®¥phenyl phosphi ne, 10 nL
ethanol, and 2 nL water. The reaction was refluxed overni ght, cool ed,

poured into water, and extracted into ethyl acetate. After conmbining with
another run on a |larger scale, the conbined organic |ayer was washed w th
brine, drid&d d@shed with brine; deigd Qvesediupsulfate, sad exaRpratedt b8 revidee wesstrigtated with
chr omat ogr aphex=ps tSivd sotOfiite powdtd, 1.97 g (514568 AMHRLRYF mBRGnAbRY daryidloraRt to
afford 4.72 g ;QS% %f an oil.%g\gm o [grr]H-NIVR [err] 2.2%”1((3&3, 6H) ,
5.92 (s, 2H), 3%%-7.2 (m 2H), 7.4-7.6 (m 4H), 7.95 (t, J=8, 1 H),
8.12 (d, J=8, 1H), "@-NMR $ACDORB 7.22%4d (m, 1H), 7.6-7.7 (m, 3H), 8.6e8.5 [k THYR8.$ &rd 9.2 (m,
13.41, 106.97,,108.82, 109.02, 120.18, 120.78, 120.84, 123.42,

123.81, 123. 96, "125. 48, 126.20, 127.32, 127.68, 127.76, 128.56, 132. 35,
133.90, 13®. 22, APCI (1)5%):8789 (g5eht-8.260).158. 30, 160.34. 25 ME (9 :
317 (parent +1, 100)% 2—{2!%—gimetMIpyrmlyl)wL%orQ%gﬁmtrg‘l-yl{p%dhgeerr] (parent+1):

317.1454. Found: 3I7 X :
2- (2, 5- Di et hyl pyr 7813/30 mis rquad-petiqmsd fiask gauippest With gondenseroang) Najalgiwere added) pyr

idine 404 mg (223 3mmB) MN-fuoRHEhtHRRhE-QEBRNE | RRK 529U g PEaWirnfbrC apglenser
and N2 inlet were

dded 121 0. 633 nm .
4- hydr oxy- N- béwmyﬁm?ﬂ'l-%&”ﬁ@%ma"’% ”%95 dfg éﬁ'%t’ﬁwq oF M Farbopdie JRBd Mso
by 32 ng (1. 7%trakiswiphengiptebsptined ydr iid ext{zfélY@nd) 20ml. JwateFheThiee eeciionnwae sefllgsalt ed
58 07%62 B] glg%%iplit, E:get:?eziyrgo_%rgdo %l \n%tgr, far?J g)ﬁ}al:tgc? in?cI etﬁw)r/]eacgtla&(epﬁhgredom%{}l%gtvmgn
di met hyl pyrr ola_wbtyuerﬁur( dn failangnr Scate (it dovibingd prognic thyerewasrvadher with brine, dried over

di met hyl f or maig, g, Wapae dbalevaporated. 2R f=08y @nghﬂ&afggép%a&@gﬂiét géo&s%{gr] C

- for 10 mn. The reaction was cootl ed, poured into wat and extrdcted
" into ethyl acéesne/ethyfacetateasplyamit 4R HABeYREE plin on a | arger scale, the

35 conbi ngd or gani'g-NMR/@ICOES: RS REEHWS.bA (SEH)E1-7 Dr(inesH)OY 817 6SRTEMINT 05 (t,

sul fate, and evapor at g _ Th? resi due was chromat ographed on silica
gel using net Héﬁ&%'ﬁeﬁ ?fl"é?lé“?:ﬁl"a 442848 el uant to afford 489 ng
(54% of an oil. C-NMR (5, COCL)[ ¢3.41, HOOWR 1p&82,]100.02.10d.1§, M20.28))120.84 11234
2H), 2.25 (s, . 5 , .(m
1H . 5.91 (s 1%%”,’ {2385 %%94% 5@?2‘%#}{9’3%'%776.36 1?@%367%@( t1j?’§%0'—‘81%8%g'
1H), 8.12 (m 18HpT7, 187.82 16%30, 169.34. WO 99/ 10339

PCTnl B98/ 012299 s (%): 317 (parent+1, 100). - 36-
5 Cerr] G MR et r P95 d20 30 69, 50,43, 63.19, 72,54, 105.94,

106.84, 119.72,  HRMSGaCEdor CyblpNa(parepi ) 317.1454. ounds 8. 1462 127. 08,
128. 27, 128.32, 12®. 642 5-biibtidPyrrdiyhS6-MA(N-benzyl)-4-gipdtidibdioxy}-Aaphth1-yIbgfiddd,
138.40, 151.83, 15‘?1'07a520 %ﬁ?éu%g-'bottomed flask equippemth( g@naen%grg an(dpl@zr iﬁlgtt vJGéLré a%!geod? '
121 mg (0.633 mml) 4-hydroxy-N-benzylpiperidine and 6§ mL dry dimethylformamide, followed
30 by 32 mg (0.791 mmol) sodium hydride (60% in oit). The reaction was heated to 70°C fo

ensure complete formation of the alkoxide, and then 100 mg (0.316 mmol) 2-(2,5-

dimethylipyrrolyl)-6-(4-fluoro-naphth-1-yl)pyridine in 2 mbL 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 layer was washed with brine, dried over sodium sulfate, and evaporated.
The residue was chromatographed on silica gel using methanol/methylene chloride as eluant to
afford 488 mg (54%) of an oil.
"H-NMR (5, CDCl3): 2.04 (m, 2H), 2.10 (m, 2H), 2.25 (s, 6H), 2.44 (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).



HRVS Calc'd. for [err] (parent+1): 488.2702. Found: 488.2703. 10

E. 6-[4-(1-Benzyl-piperidin-4-yloxy)-naphthal en-1-yl]-pyridin-2-ylam ne

Pr epar ed wo9grmpsdskanpl e 121, in 93%yield, np 265-285C (demqriBasoizbe -
hydr ochl ori de salt. [err]H-NVR [err] 1.9-2.1 (.im 4H),
2.41 (m 2H), 2.77 (m 2H), 4.61 (m 1H), 4-388 (bs, 2H, NH), 6.42 (d, .
J=8, 1H), 6.86 (m 2H), 7.2-7.5 (m 9H), 8.12 (m 1H, 8. .37 (m 1H. 15
[err]CG-NVR [err] 30. 65, 50.37, 63.10, 72.53, 106.05, 106.49, 115.08,
122. 37, 124,97, 125.67, 126.52, 126.70, 126.97, 127.12, 128. 16,
129.11, 181.24, 15C-19¥R (83¢DGR) 13.55, 306H.5B33, 65.39,172.54 510586, 106563, 169.72,
M5 (99 : 410 [ 28,
A ] ggﬁéangzﬁ%o 4&922 13885, 12880, 1576%"@292?[15392 128%7] $3dde, G287,
EXAVMPLE 25 130.12,132.22, 13%(”{ 43840, 15%:8% y53. 76, 15916, di n- 3- yI oxy) - napht hal en- 1

-yl ]-pyridin-2-yl ms 433 (parent+1 100). Pr epar ed as in Exanmple 24, in 98%
yield, np 160-170 h ori de sal r] H NMR
[err] 2.15 (m f ryﬁ“HHﬂ; (RRregi+1): n‘?eaﬂzﬁ’?- Found 1%27{14) 2.87 (m 25
ill;)l) g é?oggi %I-%E B-[4‘>91-Bélﬁf/lmlne}tdnn-divﬂaﬁy)-naﬂﬁﬁ?ébn R)-pyridinod/idnhise  2H) , 5. 00 (m
(m ’ oH), 8.14 (m Pfﬁb%pedé\s Efaﬁnp?e ]é in 93% yieldl r'??p’zsg 2?%9(?@ )Nmtlleé};%r})chlgge 37,

52.84, 60.17sal60. 35, 77.0, 105.32, 106.52, 114.95, 122.40, 125. 02,

125.70, 126. 11, 1%N%%J@5c|334glz%g(ml%g)gégg(n’r%&) ?ﬁr(ﬁ?zH)}@k@ﬁ%&:”@é@é

137. 88, 138 70, 1 59, 7157

(parent +1, 180)NH), 6.42 (d, J=8, 1H), 6,86 &M, 2HEAN2-7.8 (M.fD. 8 () 1), 837 68,1HH 6. 13, N
8.43. Fousd: C 62FCNMR (5, cbti: 080.63\ 58.34063.10, 72.53, 106.05, 106.49, 115.08, 122.37,
EXAVPLE 26

6- [ 4- (4- Di met ¥ anRRE7biReRy )1 2R ZpntARA e 127131 128,36 128 H. A3(.P4n13R383937.89,
Prepared as n38.35xaspiee 12766,1158.%61 % yield, np 78-90C, as the hydrochl oride
salt. r 175(m 2H), 1.94 (m 2H), 2.23 (s,
6H), 2.37 (m 2H) Ms[ﬁ 4(5‘(9@@:%1‘315&) oH), 4.63 (bs, 2H), 6.43 (d, J=8, 1
H, 6.83 (m 2H) Aval4Ca'66fqrrﬁzvm+FBaO-%4QD613¢hQ C 63)28, 8 638, 18201 Fblind: C 63.18,
[err] C-NMR [ fgdo N 748 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. 86, 157.73, 40 1GXAMBLE26 WD 99/ 10339

PCT/ 1B98/ 01229 ;-(1-Benzyl-pyrrolldm-3-yloxy)-naphthalen-1-yI]-pyrldm-Z-yIamme ]: 37-
5 or

C 55. 9 1, %igp%%g %\191 xi@ple %4 in QEP’): yield, mp 160-170°C, as the%ydrochlondegalt
'H-NMR (8, CDCL): 2.15 (m, 1H), 2.36 (m, 1H), 2.67 (m, 1H), 2.79 (m, 1H), 2.87 (m,
25 1H), 3.12 (m, 1H), 3.69 (ABq, 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).
*C-NMR (8, CDCly): 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, 153.59, 157.59, 158.26.

[err]

30 MS (%): 396 (parent+1, 100).
] Anal. Cal¢'d. for C26H25NsO#2HCI#5/3H,0: C 62.65, H 6.13, N 8.43. Found: C 62.73,
H 6.06, N 8.40.
o EXAMPLE 26
6-[4-(4—Dimeihylamino-butoxy)-naphthalen-1-yI]-pyridin—Z-ylamine
35 Prepared as in Example 24, in 71% yield, mp 78-90°C, as the hydrochloride salt.

‘H-NMR (5, CDClg): 1.75 (m, 2H), 1.94 (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).
'SC-NMR (3, CDCly): 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, 154.86, 157.73,
40  158.06.



Found: C 55.89, H 6.89, N 8.80.

EXAVPLE 27
6-[ 4- (Pi peWOél?/Hﬁm yl oxy) - napht hal en- 1-yl ] - pyr di n- 2- yl ani ne PCO/IB98/01229 = -
Prepared as in Exanple 24, in 88%yield, np 65-75C as the free baser and np
205- 220C, as the hydrochl oride salt -37- [err]H-NVR [err]
1.80 (m 2H), 2.01 (m 2H), 2.72 (m 2H), 3.12 (m 2H), 4.59 (m 1
H, 4.71 (bs, 2H) 6.38 (d, J=8, 1 H), 6.82 (m 2H), 7.4-7.6 (m 4H), 8.10
(m 1H), 8.34 ( 1”‘5? 13C-NWVR (8, CDCl[err]): 32.01, 43.63,
73.720, 106509, 106 %):1336 (0Benti22080, 124.94, 15 125. 66,

126. 49, 126. 67 127. aﬁallag,cgz o 57 ~6 1 .

V26 s 125 %%rem Rl )fol%%irﬁﬁwaolzﬁi& %%@ﬁg%—,z& cser, 5-gr6r N 9.10.
C70 03, H7. 15, RAW9& 5 @8u‘ﬂ889¢1880 70.30, H 6.77; N 10. 99,

. EXAMPLE 28 20 EXAMPLE27

6-[4-(Pyrrolidin-3 pthalen oy i di n-2-ylam ne: Prepared as
in Exanpl e 24Eﬁj '%}33@4 E’ aphthaéaﬂ‘l [EYGdin-2-yigminehe free base, and

180- 200C 49 t he hyarapadethas imre(ampnem in 88% yleld mp 6578%0 hd-thbiBe b&de! hnd mgzﬁé (m

2H), 2.87 (m 4, 3.14 (m 1H), 3.25 (m 1H), 4.73 (bs,
2E)|) 4.94 §m asei%e%‘? "H)sg't (6 74sz J=8, 1H), 6.79 (d, J=7,

[1H) , | 7. 4%3( T4 HkNMR (8. qmnl;onn BQIH)I,,ZI-S 2d1 (mn2Ky, 1972 (ﬁ‘ﬁiH) 3.12 (m, ix-gu!sé:(rNNR
err .

124.98, 125. 70, % 229,60 @, ey, e ), SE7 18 obef 10, 185840 u,
157.56, 158. 23. C-NMR (5, CDOls CUP1. BB, (D20, €06.62,, 106@9) 114.95, 122.30, 124.94, HRVE
calc' d. f d

EXANPLE 2030 e A P38 T84, 183,09 15784, 9§ Mot ha en- 1

-yl ]-pyridin-2-yl aMiSH{&): 320(F’are""M 100)-pr epared as in Exanple 24, in 38%
yield, np 198-21 Ohedi.rd«zd. &sc{othdeM(bthdgf-wdﬁ oS a $0.03, H 7,15, N 10.65. Found %
m

H NVR- J=7, 6 1.81 L 2.01 2H),
[2ﬁ|)”]2 16 [e%% ”%79’2”(1%? 2. 39H%m oH) , (2 75H%m oH) (T59H%m 3H) 6. 46

(d, J=8, 1H), 6.87 (m 2H), 7.4-7.6 EXAMPEZ28H), 8.09 (m 1H), 833(m 1

22106286, 105 g S0t oobirng 47 B

_ 72.56, 106-06, 106. 4
127.07, 131. 2214 in75% deld, mpp- TOLC as|the frgelbase,sand 780-200°C as th& 8yddethlioride sait,

£, 378 (par ety 2ggim g 2, Sl Sl Sl o
PCTA898/ 012291H) 4.73 (bs, 2H), 4.94 (m, 1H),637(d J=8, 1H), 6.74 (d, J=8, 1H), 6.78 (d, J=7, 1H), 7.42 (NB 8-
4H), 8.10 (m, 1H), 8.24 (m, 1H).
25 SC-NMR (5, CDCL): 33.44, 46.13, 53.62, 76.81, 105.43, 106.47, 114.91, 122.06,
124.98, 125.70, 126.13, 126.54, 127.00, 131.35, 132.23, 137.82, 153.29, 157.56, 158.23.
MS (%): 306 (parent+1, 100). '
HRMS Calc'd. for C45H,oN,O: 306.1606. Found: 306.1608.
: EXAMPLE 29
30 6—[4-(1-tsobﬁtyl—piperidin-:i-yloxy)-naphthalen-'lgl]—pyridin-z-ylamine
Prepared as in Example 24, in 38% yield, mp 198-210°C, as the hydrochloride salt.
'H-NMR.(5,.CDCL): 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 BC-NMR (3, CDCla) 20.92, 25.59, 30.46, 50.83, 66.81, 72.56, 106.06, 106.42, 115.16,

122.30, 124.92, 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 CpqH,sNsOs2HCIe3/2H,0: € 60.63, H 7.21, N 8.84. Found: C 60.77,
40 H7.30, N 8.48.



5 EXAMPLE .30 )
6- 14- (1- Furan- 2-yl net hyl - pi peri di n- 4-yl oxy) - napht hal en- 1-yl | - pyri di n- 2-yl am

i ne wo099/10339 Prepared. as in Exanple 24, in 38%yi el d, p¢EhgR12:95C, - as

t he hydrochl ori de salt. [err]H-NVR [err] 2.07 (m 4H), “2.48
(m 2H), 2.76 (m 2H), 3.59 (s, 2H), 4.5 (Bs, 2H), 4.62 (m 1H), 6.21,
(m 1H, 6.31 (m 1H),.6.45 (d, J=8, 1H), 6.85 (m 2H), 7.4-7.6 (m 5H), 10
8.09 (m 1H), 8.32 (m 1H). [err]CG-NVMR [err] 30.42, 49.93,
54.93, 72.00, 106.08, 106.44, 108.69, 109. 98, 115. 16, 122.30, 124.95,

125.61, 926.49, 126.70, 127 05 131. ESAMPBR23B33, 137 89 142. 07, v
151. 74, 153. 06, 1’5_1_ . s | arent +1 100). 15
Anal . Calc'd. for g ] S

6.13, N 8.04. Prepared as in Example 24 in 38% yleld mp 178 195°C as the hydtlé?MMEbEalBl

gr ggag éd g:olbﬁt é;’i;ﬁp’m@' cﬁcn 3:07' }‘P«M)-l Waﬁ% -4, bﬂfﬁrégd(j d2|-§b¥'5 rﬂglgg

salt. 20 4.62 (m, "r"li){\ﬁ\,ﬁ {"br"f"] 631(§m91f')(§ig?\(}’-?'3 AH). 6.85 (Me2kny.4419 (M, BHLA (m
1H), 2. 2e2. ﬁoé(mﬁl)-j)&sz?(mﬁm 7 2.9 (m 3H), 3.10 (m 1H, 4.59 (bs, 2H),

7 a7 (many, BN ek %8s 4R 445 7200 houdk To.agotqu. RS er |

20. 35, 21.0215.757.122.30,32426, 1286131126@0, 525.706412805, 19%292932.39)6137R9, 142.07,
115. 15, 122, 5(33|774 @@&7%5& ,0126 16, 126.56, 127.05, 131.20, 132.21,

H

137. 88, 153. M5 (99: 362 (parent+1,
100). MS (YRMS0CRArentHl, 16Q)r [err] 362.2232. Found: 362.2217.
EXAMPLE 182 «OHCle

- Fur an- gyI rret hy'lomarl)y?arl%‘f Fbcql[clefs kf/cljzo?(@c):l-grllg%ﬁt ﬁ:a 8esr;1 'i'61ygrj\18p13?r |F8l|mr§j ZC sq am ne
30 HEEBN&%8d as in Exanple 24, in 46%yield, np 140-160C, as the
hydr ochl ori de salt. [ere}(kMN}@g{err] 2.15 (m 1H) 2.38 (m
1H), 2.7-2.9 (m 1 e

4.60 (bs, 2H), sEealdsgbuy SARL 8 aming
[err]H), 6.72 (dPrepardd aiiﬂ)ﬁxarﬁplBM (rd45%1w3lﬂ nﬂub-vii 85’0355t667hyd1dd)1!pm?e3434 (m 4H)

5253, 23 o 76 TIR{BIOCL G816, gty AN Wi . reath SR 2,

124,95, 1252-81m, 3H)63.0(m. kb 4§§ (bsy 2H), 53 (rm3ltl) @45 (d3821H), . By (d39r8, 1H), 6.85

igé 98, 152. @!;LJ=’185$H)534-’I7|567(;\61H) 838 (o), 8.33 (m R, 78|V5 (05/() 38EI gpzrzen};l N
C 5)7' 06, gn@@@(q\,c@% Sbias 81, o:i,éﬁg ) 3F70553.31, 60.50, 64%2, 10839, 6.4z,

PCT/ | B98/ 01225915 122.37, 124 92, 125.66, 126.16, 126.56, 127.05, 131.20, 132.21, 137.88, 153.6639-
25 157.73,158.03.
MS (%): 362 (parent+1, 100).
HRMS Calc'd. for C,5H,eN;0: 362.2232. Found: 362.2217.
EXAMPLE 32
6-[4-(1-Furan-2-yimethyl-pyrrolidin-3-yloxy)-naphthalen-1-yl]-pyridin-2-ylamine
30 Prepared as in Example 24, in 46% yield, mp 140-160°C, as the hydrochioride salt.
'H-NMR (5, CDCL): 2.15 (m, 1H), 2.38 (m, 1H), 2.7-2.9 (m, 3H), 3.21 (m, 1H), 3.72
(ABq, J=7, Dn=20, 2H), 4.60 (bs, 2H), 5.03 (m, 1H), 6.21 (m, 1H), 6.31 (m, 1H), 6.44 (d; J=8,
1H), 6.72 (d, J=8, 1H), 6.84 (d, J=7, 1H), 7.37 (m, 1H), 7.44 (m, 4H), 8.10 M, 1H), 8.32 (m, 1H).
BC-NMR (5, CDCl): 32.34, 51.72, 52.53, 50.80, 76.70, 105.19, 106.47, 107.98,
35 110.03, 115.12, 122.37, 124.95, 125.57, 126.06, 126.59, 127.02, 131.30, 132.21, 137.89,
141.98, 152.21, 153.53, 157.67, 158.05.
' MS (%): 386 (parent+1, 100).
Anal. Calc'd. for CpgHpgN4O,92HCIe9/4H,0: C 57.78, H 5.96, N 8.42. Found: C 57.96,
H 5.98, N 8.14.




5 EXAMPLE 33
6-[4-(I-Methyl - plper|d|n4yloxy) napht hal en-1 -yl ]-pyridin-2-ylam ne
Prepared MWOPOMIBR%nple 24, in 90%vyield, np 179-187C, as t RETABSK®EH ors de

salt, [err]H-NVR [err] 200(m 4H), 2.26 (s, 3H), 2-33 (m
2H)., 2.645 (m 2H), 4.54 (m 1H), 4.763%bs, 2H), 6.35 (d, J=8, 1H),
6.78 (d, J=7, 1H), 6.81 (d, J=8, 1H), 7.41 (m 4H), 8.09 (m 10 1H), 8.33
(m 1H). 13C-NWVR [err] 30. 46, 46.13, 52.35, 71.64, 105.93,
106. 51, 114 88, 122.27, 124. 95, 125. 66, 126. 47,

126. 59, 127307, 131. 26, 132. 32, 137.84, 1BERAMPLEI®3’ 47, 158. 26. VB

(99 : 334 (parent +16—[4—@|0Methyl-plpendln-4- (lom)-nﬂﬂﬁlhien-%h Syriéhn.if Pmik&rr] C 60.48, H
7.11, N 8.46. Foun

EXAMPLE 34 g'epa’egfés ik XETP'ﬁ/Eﬁ‘ HWO‘VpX)?'ﬁ’ d‘l'ﬂ H’Pﬁﬁésy%@awqwathwaan |
-yl ]-pyridin-2-yl af-NeR (5, CDCL): 2.00 (mmqpmee@ 39, 2.83 EKQ!FI?'ZGBA@‘tm 1) ZER&m

lerr] 3. 10 (h AR ngga i SR G g ooae (G iy 75D

20~ 1H), 19. SOHLAB3IM)IH)2. 99 (m 1H), 4.69 (bs, 2H), 5.01 (m 1H), 6.41 (d,

o 8 110 e o coed et T s S,

62.34, 77. 39, 11"0?5 1@661@)2547112515295127407 131.26, 13232, 132.84,133.08457.42958%6. 126. 03,
126. 57, 126.99, lBﬂ,qS%ﬁ,) ésa%pa?'éntﬂl?’(?o 88, 153.53, 157.57, 158.15. 25
M5 (% : 320 (parent+1, 100). Anal. Calc'd. for [err] C 53.82,
H 6.55, N 9.41. FofifR}: CREEIor§aiHagd:002HCIel, QuéC,HIP)O C180.48, H 7.11, N 8.46. Found: C
EXAMPLE 355 60.19, H 7.61, N 9.94.

6- [ 4- ( 3- Di et hyl ani no- pr opoxy) - napht hal en- -yl ] - pyri di n-2-yl am ne 30
Prepared as in Exanple 24, in 91.5% yi@l‘ﬂﬂ_’épél%- 120[err]C, as the
hydrochl ori de sal t 6-4-(1-Methyl-pyrrolidin-B-gib%y)-HapiRlchanibyridind2-8mice)  2H) , 2. 26 (s,

b T a1 (m P%E%md%sﬁ e 2 778 M, i oo s mifenpgie S0

[err]C-NWR [err]  FRMBTS. CRCIE12.1660,52), %. (80 1H)1 2494 6, 310858 Tm, ’M)SZM(m
122. 03, 1 7 7 71nl
122.03, 15%063442)411%§§ m; ﬂ-g 53 R, 469&5%?(23%’51% @ZQHBrent erl.x <] )9% B5=f

Anal . Calc'd. "of 8[@‘“’18 tH)s2430m, 4H), 8,05 4m )gsazgm ﬁ@und C 52. 62, H
6.77, N 8.73. ®C-NMR (5, CDCL): 32.97, 42.10, 55.09, 62.34, 77.39, 105%%%'—5‘3 395 04,
6-[4-(1-Aza-bi £2y§9| qug‘? %%ﬁt 12% 8&' (%)2%/%7 3 gg h‘?‘3|1eZG- ]1-3 2‘! 1p3¥ 88, 153 53, %ls%g ne
158.15.
25 MS (%): 320 (parent+1, 100).
Anal. Calc'd. for CyoH,N;Oe2HCIe3H,0: C 53.82, H 6.55, N 9.41. Found: C 54.02, H
6.45 N 9.13.
EXAMPLE 35
6-{4-(3-Dimethylamino-propoxy)-naphthalen-1-yil-pyridin-2-ylamine
30 Prepared as in Examp[e 24, in 91.5% vield, mp 105-120°C, as the hydrochioride sait.

"H-NMR (8, CDCly): 2.08 (m, 2H), 2.26 (s, 6H), 2.54 (t, J=7, 2H), 4.18 (t, J=6, 2H), 4.72
(bs, 2H), 6.40 (d, J=8,-1H), 6.81 (m, 2H), 7.45 (m, 4H), 8.08 (m, 1H), 8.32 (m, 1H).

C-NMR (5, CDCL): 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 MS (%): 322 (parent+1, 100).

Anal. Calc’d. for CyH,sN3Oe2HCIe7/2H,0: C 52.52, H 7.05, N 9.19. Found: C 52.62,

H6.77, N 8.73. '
EXAMPLE 36
6-[4-(1-Aza-bicyclo[2.2.2]oct-3-yloxy)-naphthalen- 1-yl-pyridin-2-yiamine




WD 99/ 10339
PCTI | B98/ 01229 -

-40-  wo Sv/10339 Prepared as in Exanple 24, in 89% \Rcampos/onz2y = =
220-228[err] C, as the hydrochloride salt. [err]H-NVR err]
1.41 (m 1H), 1.54 (m 1H), 1.71 (m 1H), 24009 (m 1H), 2.27 (m 1H) ;
2.78 (m 3H), 2.96 (m 2H), 3.30 (m 1H), 4.56 (m 1H), 4.71 (bs, 2H), 6.39
(d, J=8, IH), 6.70 (d, J=8, IH), 6.81 (d, J=7, 1H), 7.43 (m 4H),
8.09 (m 1H), 8.32 (m 1H). [err]C-NWR [err] 19. 61, 24.37,

25.15, 46 53, 47.Pé&pardbasiBExafipleld, in 0%y, mpQ80-478°C4k the ﬂﬂdﬂodﬂﬁndé@%&- 07,
125. 01, 125.73, % 7. 1 0,
157. 56, 158. 20. Akt 1o, LB 4%@5‘ 1Q'?tm’eg“3 %’hﬁéht‘ﬁz("‘lgﬁ} 2366 (i 1h). 237
Anal . Cal c' dH),f278 (mei3H), 265, o), 310Gm5BH), mse (O71H)FOTN (hs, ZHHB.307d, J=8, 1H), H
6.27, N 8.8 - _ EXAMPLE 37

- [ 4 (2- D oty REB D AR =TI, T3, 4, 208.m 11,833 (m 1. =)
“yl]-pyridin-2-yl equN@@ Cb l): 19.61, 24.3%, 25.15, 4853, 47,33 55.75 73.44 105.38, 106.47,

4- Br ono- f, 64?435@22@“%5@1 L12eRz Yhedx/ 'BIBE N3 7a03€ 131.29 13233, 137.84 0150620 MM
round- bottoned {1 ask equi pped with addition funnéel and N2 inlet were
added 2. 96 g1 ZQ@) ﬁﬁﬁp) 5,6, 7,8-tetrahydro-napht hal en- 1- o] and 50 nL

1, 2-di chl or oet hangs (%ﬁd46aﬂrent+\1|4 fdo).stirring a solution of 9.64 g (20 mmol)

over 10 . aft Aok ErBR RECa-SRRPReHAR0L 5 Raf e AN EbE e GLor

t he sol uti ordH 25 NAa8sied wi t h water, dilute aqueous sodium bisulfite, and
wat er, dyd ed over sodi um sul f at vapor ated. The m xture of

pr oduct génd tri bute/l anmoni um brom de &Amqiﬁ used directly. 25

[err] H-NMVR [ err] 84492-PimethylamingrethoxyR§6.7 8;tetrpbipiro-paphthafendtyii(ayridin2glaming) , 7. 02
(AB, 2H), /8 4lbrbliss sbfé-te%dro- -benzyloxynaphthalefn,er r] C‘ NNR [err]  22.2,
22.9, 23.8, 30. 5 114 U, T14. d

The above oi | wasTodR 280 Mka@MichborBHfask S0RY WT additoRcuinebarl it e 57
m. (30 mMmol )added 2.96 gh)m'lmmbl) b6\ 8-#teatgyan-rapkiBalgn-{-4iGand150InL. KR Hiesisioethane, and

car bonat u . r rl.,= 0 3
h 2006 13 ny g 8 Mouhh By o Bl q TR SrdlermBilnd i5Baeh B BJ 27
reaction m@t@@me&mne gtoawise overt1g rein.| Aftes stiogauadditipns! 98 i Bt rwomdérpesating|

acetate, andnd BAuRKIMY Washed with waftY edalut%%@é&fs%‘édnu?ﬁﬁ%iﬁﬁb \adnky hva‘t@t &{edad%gr
brine, dried aover ?Odl um sul fate, and_evapor at ed due was

chr omat ogr apREHMGirRte) and evgeqrated The Wg‘f‘ﬁ?f %?Q?r‘f‘%)"ﬂ&%&ﬂ‘ém Q?“'é‘ll%‘é(?ﬁ to
afford used ditectly.(63% of an oil. [err]H-NVMR [err] 1.77

4 75 (m =9 1k, 7.3 5
(m o 25" (Ml & ‘3’?&@?@1*" 25%“ to, o2 o3 ! = 751 7.02 4824
109. 8, 116. 78.0 871H OHI27. 9, 128. 129.1, 129.3, 137.2, 137.5.

155. 6. Bc.NMRXS, CDCL): 22.2, 22 9, 23.8, 30.5, 114.0, 114.7, 126.6, 129.0, 136.7, 154.1.
5,6, 7, 8-tetrahydro- 1- benz [ oX napht hal ene-4-boroni ¢ aci d
The above oil was dissolved in 100 mL acetonitrile, and treated with 3.57 mL (30 mmol)
benzy! bromide and 5.53 g (40 mmol) potassium carbonate, the refluxed 14 h. TLC showed a
30 majorspotatR,= 0.3 in 10% methylene chloride/hexane (with benzyl bromide at R=0.4). The

reaction was cooled, poured into dilute aqueous hydrochloric acid/ethy| 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 anoil. -
35 TH-NMR (8, CDCly): 1.77 (m, 4H), 2.75 (m, 4H), 5.045 (s, 2H), 6.62 (d, J=8, 1H), 7.3-

7.5 (m, 6H).

BC-NMR (8, CDCLy): 22.2, 22.9, 24.0, 30.7, 69.9, 109.8, 116.7, 127.1, 127.9, 128.6,
129.1, 129.3, 137.2, 137.5, 155.6.

B. 5,6,7,8-tetrahydro-1-benzyloxynaphthalene-4-boronic acid
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5 WO 98/1@33%r ed as in Exanple 12B as a white solid afPtCél‘ﬂB?#/?lﬂ%Prat-i on
wi th hexane, np 199- 205[err]C, in 72%vyi el d,

[err]H-NWR [err], 1.72 (m 4H), 2.70 (m 44), 5005(5, 2H) , 666(m1
H, 7.01 (d, J=8, L H), 7.2-7.4 (m 5H). 13C-NMVR [err]

22.6, 22.9, 234, 30.0, 107.8, 1259, 127.0, 127.6, 128.4, 131 1, 10
137. 5, 140. 8, 156. 9.
2-(2,5-Di met hyl pyr r%'Peﬂrad & ["Zﬁ’@@n'Ey"IZB)@} sWite7solld aftsr ritbrattmowithalpeixarieampntab- y | |

- pyridi ne 205°C, in 72% y,gfaepar ed as | n Exarrpl e 12Cin 100% vyield as an oil.
[err]H-NVR [err] 181 g—l 2.29 (s, 6H), 2.93 (m 4H),
5.19 (s, 2h), 5(93% 17%("911 e?701ms4H)15 PRE (s721)1 6,68 (MIED, 7.01 i),

7.32 (d. J=8. ﬁBD1H)772L7Z(,§Q% 7 89 (1 150 38, 1H)
3)8

err]G-NVR [err 8. 106.8. 108.2, 119.6,
[123 ]1 | 12]6 8 @W 239 239 f% %’0 1@'433 71?-59 127.0, 127.6, 128.4, 131.4,

132. 8, 136. 8 13376, 1403, 0561H1. 4, 156 8, 160.4, M5 (%: 409
(parent +1, 100) .

2(25D|methylpyrr2 Hy oH-6 : S Pre = 1]-p
yridi ne 20 Prepdhdasan@(tmie mmmmwmmn 10 Yoyield as an | ow

LR T o Taunpcosk e M L8gln 1 41 g Tl
OH), 6.51 (d, €12, érﬂ»eswm-q dH).J=23, (d1448, 1H), ) (6l J=81481), 7147.6 (", &%), 7.89 (t,
(d, J 8 14, s2883H(t, J=8, 1H) [err]CG-NWR [err] 13. 3,
22.3, 22.8 23.3, 28,6, 106. 112 1, 119, 123.3, 124.2, 25 127.8,
128.7, 131.9, 136.6,CHNB @, C'R%‘ N3P5328, 231‘?3(?4@ 28.9, 69.8, 106.8, 108.2,1419.69 123319

(par ent +1, 100ps.8, 127.2, 127.8, 12.9, 1256, 128.7, 132.8, 136.8, 137.6, 1380 151.4, 156.8, 160.4,

2-(2,5-D net hyl pyrr, 4-car b thoxyrret hoxy 5,6, 7, 8- tetrahydro napht ha
len-1 - yll- ﬁ%@%é& Jpa'e"t” 186). Prepared as |n Exanpl e 12E in 83.5%

yield as an oil. 3®.2-(2, s—Dmetthrrolw-B M\RdioRy-5.8.7,8-tétraByldré-haphétalén-134ipyridine’1 (m
2H), 1.83 2H) , (. . 66 (s, 2H), 5.90
(s, 2H), 6164 (d, 'i%"g%d 5@”5'64'38 {og“ﬁ%asa%@bm%g}gs\?ﬂds 7.35

(d, J=8,1 H), 7.82 t'tNMRJ CDEls) . 167 (m, 2H), 1.7 (m, 2k RTIS(NSR). [2e6r3rQn 2H) 3.78 (b4 2,

22.3, 22.9, 2 1078, 3
156 5. 197 7. %%58%8&7%)%%57@50%?% (d- 28 70%38 s, 1) 718 &2Re i), 7.35

MS (% : 405 ( SRt 7 Sdby=s. 1H . F
2- (2, 5- Di met hyl pyr r'ig-MMR-(6-¢BCIgarax yaet damxas. £ 2667 1656, ap.ahydo1paphihal en-
>1/| e|y:j} . a2580|18¥5| %pr}ewdgg ﬁ%:‘[ é?‘?’] 851, Er@EQrgg 5as I n Exarrpl e 12F in '100%
MS (%): 319 (parent+1, 100),
E. 2-(2,5-Dimethylpyrrolyl)-8-[4-carboethoxymethoxy-5,6,7,8-tetrahydro-naphthalen-1-
yll-pyridine
Prepared as in Example 12E in 83.5% yield as an oil.
30 'H-NMR (5, CDCl5): 1.31 (t, J=7, 3H), 1.71 (m, 2H), 1.83 (m, 2H), 2.19 (s, 6H), 4.26 (q,
J=7, 2H), 4.66 (s, 2H), 5.90 (s, 2H), 6.64 (d, J=8, 1H), 7.12 (d, J=8, 1H), 7.20 (d, J=8, 1H), 7.35
(d, J=8, 1H), 7.82 (t,; J=8, 1H).
BC-NMR (5, CDCL,): 13.4, 14.2, 22.3, 22.9, 23.7, 28.7, 61.2, 65.5; 106.7, 107.8, 119.6,
123.0, 128.9, 127.7, 128.5, 133.4, 137.0, 138.1, 151.3, 156.0, 160.1, 169.0.
35 MS (%). 405 (parent+1, 100).
F, 2—(2.5-D_imethylpyrrolyI)-6-[4-carboxyrnethoxy-5,6,7,8—te‘trahydro-naphthalen—1-yl]-
pyridine
Prepa'red as in Example 12F in 100% yield as a solid, mp 199-206°C,
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-42- wO 99/10339 [err]H-NMR [err] 7 1.62 (m 2H), 1.72PCTABYRMN3292. 88 s,
6H), 2.66 (m 2H), 275(m 2H), 4.56 (s, 2H), 5.81 (s, 2H)-—658(d
J=8, 1H), 7.09 (m 2H), 7.31 (d, J=8, 1H), 42-80 (t, J=8, 1H. ,
13CG-NWR [err]: 12.95, 221 22.6, 23.4, 28.4, 65.0, 106.5, 107.7, 119.9,
.123. 3, 126.7, 127.4,128.5,132.8 136.6, 138. 3, 151. 1, 155.9, 160. 1,
171.2. 10 MS (% : 377 (parent.1, 100). G

2h(§ 5- Didret hyl pYHfNNlB(I(Q. O&Cﬂaﬁ (62 (dr,dAH)R1. M(maﬁfbcﬁ(aaﬂsdel)lmmac!myzlfb) 8.78 ,(%; fetr
a ro- r]f'a%qé ri di |
Exzmpl e 12G |Hr)1 100% )égg%g G%I‘& q’ é‘em) 7.09 (m. 2H), 731 (Flfﬁﬂ?ﬁ%eeﬁt Pai 67

(m 2H), 1.78)(m 2H) 2.14 (s 6H), 2.76 (m 4H), 2 96 (s, 15 3H), 3.08

(8163(sz 31 Z;l (s, *3@HMR(§ §1§c1§2 ,12%5')22{5 2@% Q’s"% 2&554‘365%"90657167'L|7_b(ﬂ»99]"é3 31t

' 3C- NMVR [ er r8.7, 1?3’4312 1228215%13% 1@”2 56, 1695, 371 36.7, 67.7, 106.5,

107.7, 4P.6, - ms (BR27P(pakdB15100427. 8, 128.6, 133.2, 136.8, 138 0, 151.2,
: O

ﬁSS' 9’ 160.2, 168 ]2-(2 5-Dlmethylpyrrol1)-6iN%N @lmethﬁcarb(ogamxg r‘SE'ﬂJétll'\oxy-g) 8 )7 8—tetrahydro-

2- (2, 5- Di netraphthaien-oyfbyridive[ 4- (N, N- di met hyl ami noet hoxy) - 5, 6, 7, 8-t et r ahydr o-

il en- 1 W il e g o PRG35 11 EXATPLE 120 0 050

2.16 (s, 6H), 2.38-NMR ($19DCl2. 187 (m, 2*:1)-777 (m, 2H), ZFFI}(S BHY&.716nfm, 4H),,2.96 (5, 1

(t, J=7, 152'_?'2853&8%(% 47 s 8 OHy 4. 86‘7? g@v%ml(h').l 871%17Q¢(d 35811t §; A3, (d,

25 J=8, 1
[err] C-NMWR [ )r7]34(d.1~5=831H)2b8%(t Jz% o). 23.7, 28.7, 46.2, 58:4, 66.6, 106. 6,

igz g iég g 16 BC-NMEY5 DCI)263.5, 220222 8, 23362535 35373254 6711736016850)1&7'37 fgs,

P
15120 150, S kOB ons ahpisna 16 a0 ubt 2 Sup PR 1 1000 et
-yl ] -pyridin-2- B9(%). 3104 (parent+1, 100). Prepared as in Exanple 121 in
S7%yielgyas the jhydrochheyide
met hanol 71 sopr opyT™ ; f — 1. 0 ,
1.71 (m 2H)naphthalen-iyl}loyidine 2. 67 (m 4H), 2.74 (t, J=6, 2H), 4.07

gé, j g EH) 4. %eé?ﬁdas%hﬂzxanﬁméﬁzmﬂss% da1saH)o|| 6.62 (d, J=8, 1 H, 6.67

" 3C- NVR [err] ’ 28‘ égﬁ Cz?(:g?s éss%%lf"} ‘z?é( '538.'5](56%*7‘)4,5%%?65'6); 293¢ ¥7.
114. (C)% 126222H) 2.78 (m, 41:1?,&‘8 ,(t, V3B .2, ﬂ%(sZZH)l@‘Z]gii, Jé&SCgll-ngalqu?ZbJr@a.[%???j.ibC(d.
5. gss? 1%9%'% g F Tt 814 H 7.14, N 10.79.

BC-NMR (5, CDCL): 13.3, 22.3, 22.9, 237 28.7, 46.2, 58.4, 66.6, 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.
MS (%): 390 (parent+1, 100).
1. 6-&-0\-1,N-Dimetmllamino-ethoxy)-s,6,7.8-tetrahﬂiro-naphthalen-1 ~ylI-pyridin-2-
30 ylamine
Prepared as in Example 121 in 57% yield as the hydrochlonde salt, mp 239-242°C from

methanol/isopropyl ether.
'H-NMR (5, CDCly): 1.64 (m, 2H), 1.71 (m, 2H), 2.33 (s, 6H), 2.67 (m, 4H), 2.74 (t, J=6,
2H), 4.07 (t, J=6, 2H), 4.55 (bs, 2H), 6.36 (d, J=8, 1H), 6.62 (d, J=8, 1H), 6.67 (d, J=8, 1H), 7.07
35  (d, J=8, 1H), 7.40 (t, J=8, 1H).
BC-NMR (8, CDCL,): 22.3,22.8 23.6, 28.1, 46.0, 58.2, 66.4, 106.0, 107.4, 114.3, 126.2,
126.8, 133.5, 136.2, 137.6, 156.3, 157.6, 158.8.
MS (%). 312 (parent+1, 100). -
Anal. Calc'd. for CigH,sNaOe2HCIe1/4H,0: C 58.69, H 7.13, N 10.81. Found: C 58.72,
40 H7.14,N10.79.
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5 WO@RRM3P N, N- Di net hyl anmi no PCT/IB98/01229 ~ -
- et hoxy) 5,6,7,8-tetrahydro-naphthalen-1 -yl]-pyridin-2- yI amne- -— nay

al so be prepar ed by the follow ng nmethod: 43-

4- Brono- 1- (N, N-di met hyl am noet hoxy) - 5, 6, 7, 8-t et r ahydr o- napht hal ene

To a 1 L round-bottomnmed flask equi pped with condenser and N2 inlet were
added 10.0 g (44 mmvol ) 4-bronp-5, 6, 7, 8-t etrahydro- napht hal en- 1- ol
(Exanpl e 37A), 19 §44-0\N-Dimeshyjanino-atitxy)eh 68 8-teirainyiicrezphihgien-¢iy-ByridiHe-ylamine
hydrochl ori dema?@ts@b&q_&ﬁé:’-@d wé%ﬂ%% pot assi um car bonat e, and

600 nmL acetonitril he redcti on s Tefl uxed 60 hours, followed by an
addi ti onal porti ond-4-Bromordf(NiNwimethyiaminesthoxny)d. 6c7cﬁ1tetram€d:-nagmlmlmmg for 24
hours, The reactiomo waSL rslmalb‘adomédl da&l@éqﬁféfémﬂth condense? 951:? r‘iﬁl&ﬂf}e@?add-gg% 0g

: reS|due was ch omat $ g on silica usi n
- chloride as ef an"° QIR 8@'@?“@“‘?’8%“3@%‘1 |($>@mp'eb$7d\)m1%gl(1301mmol) 2-

' [2er7 g ] I(—I; NN?E[ eldrr]ethyla&\m?S@thﬁl Ehlodte)hydrdchiotidé, 80.3@ 20 %m@@ pé\mered%!ﬂ}ass@m @grbﬁﬁg e,2H)

5287 (i, 77 ana 00 miKletonne teieacianyas Telluye g Routs, oliowsa by sn pdditEnamsish

538.2, 66.6, 90®e Zhlorddecant, conti®ed refluxing for 22 Bodts. TBF rédctichSkasbeooled, filtered and
MB: 298/ 300 (
Qﬁ{cgﬁltafeﬁg Tl?eo resud§e was chﬁﬁatoéraﬁr(ﬁh?% si lca %el 4‘5‘08 r%ﬁha@olﬁ’ﬁtwrene

N- Di et hyl am noet hoxy tetra

To a 1L 3N rofheidgss e %@W@s&@%@@%&éhwtbn@%eptum and N2 inlet were
added 8.555 O'H-RRIR(5,1008)): 1.72 (m, 4H), 2.33 (s, 6H), 2.63
{ ) (m ) %s r)ahyd(rrrI o"ﬁééﬁ? f(n ZH e2 7aan(t JB?JO mL

4- brono- 1- (2 nQet hoxy

dry tetrahydrgﬁﬂghﬁxﬁﬁ (ﬁi?t(fjo%avﬁ% 7cz§d1je’dat15’) 70[err] C, and 13.8 niL
(34.4 nmol ) of a 27°6-NMIR (5, cDCapl 22.1,@a2.8023buss, deio; BssMdels, NEXANES 4VaSs 8,
added. The re?fgt%ngxva%s tirred at -70[err]C for 1 h, then 25 5.9 ni
(34.4 mol ) trré te was added, and the reaction stirred at
-70[err]C for 2 h &ﬁd 288/300 (parantdd t 0 r oom t enper ature overni ght. The

- reaction wgs quenCheﬂs;\m E%g&%ﬁ%ﬁmﬁﬁﬁéﬁﬁl g{gh?@p@éﬁ%‘ rporomI Or{l de

. solution and extr | ayer
was washed with britd! LN reEndRpemediaskiaguinged witheseptumdand\Na et aneesiaddeth 6.55

resi due was t g I(ZBLW @Byl 4-bromo-1 (\aioﬁrﬁbtW%@thbﬁz)-é e)ﬂbttht%@% nQphﬂ@a e@;;né §§q§~
M (d,

30
©2.89 (m 2H) ]‘%“E‘N\‘/ﬁﬁ’f{"a“ ]Thaz?‘BJ’“"%“"%?) °?°r‘ﬁ|j)‘2 I-5°°C 63“7'4'3(8(!" j3484 mmp}) of g2
. J=8, 1H). solution of buty! lithium in hexanes was added. The reac’uon was stlrred at =70°C for 1 h, then
2o hal e 28 Y BIAL (Rlo P o LIRS AR ARSI AR b 1t ke
iq?:\l ngd vv![ ':1 h:@rmed@@gm tar;mbratlﬂremvbrechtvvérme rarbﬁtmdu&&uemfﬁxe& with Gdbods Bﬁf!ﬂ'bt)eg

i met hy n oni c. aci
6.0 g (23.4 m@ﬁ?mkr@% 3‘8’ %“% et "a‘P*%r*'&s ;i},f%?te{ﬂ}% e‘%f? h%%gaé“‘:
mol ) sodi um Was Washed Wibhkiine, drisg overgodiusm suifiesandieyansratéd, e pésidve uqaaltriturdnedlm
200 1l et hanowitrtstardQo BwhitedoRd, 63g 83.5%j) e reaction was refl uxed for 20

hour s, ed, and, Il trate was_ concentrated up
in 1IN sod%m hydr o}'{ %kgé%&q' é %‘g’c@eﬂ*)t #PR & 3HeR89 (. (?Hét%ﬁa (m
acetate. The 24, 419)¢ngaH) e7|4aye¢8 WHY 808 &he<B, wHX h sat urated aqueous sodi um

bi carbonate sol ution and-br (i.é]Blmeq{ylpsrgolyl)ﬁ-[t&-m,N-dlmethylammoethoxy)-s.6,7.s-tetrahydro-
naphthalen-1-yl}-pyridine

To a 500 mL round-bottomed flask equipped with condenser and N, inlet were added

35 6.3 g (23.4 mmol) '1-(N,N-dimethylaminoethoxy)-5,6,7, 8-tetrahydro-naphthalene-4-boronic acid,
6.0 g (23.4 mmol) 6-bromo-2-(2,5-dimethylpyrrolyl)pyridine, 10.1 g (85.6 mmol) sodium
carbonate, 552 mg tetrakistriphenylphosphine paliadium, 200 mL ethanol and 20 mL water.

The reaction was' refluxed for 20 hours, cooled, and filtered. The filtrate was concentrated,
taken up in 1N sodium hydroxide solution, and extracted three times into ethyl acetate. The

40  organic layer was washed with saturated aqueous sodium bicarbonate solution and brine, dried
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- 44- wo 99/1033®r sodi um sul fate, and evaporated. The resipdmaByse229 -
chr émat ogr aphed on silica gel using met hanol / met hyl ene chl.ori.de as
eluant to afford 7.67 g (82% of the produet4-as an oil.

[err]H-NVMR [err] 1.69 (m 2H), 1.78 (m 2H), 2.16 (s, 6H), 2.36 (s, 6H),
2.73 (t, J=7, 2H), 2.78 (m 4H), 4.11 (t, J=7, 2H), 5.88 (s, 2H), 6.74
(d, J=8, 1H), 7.11 (d, J=8, 1H), 7.20 (d, J=8, 1 H, 7.36 (d, J=8, 1
H), 7.81§t over-Rdium syifatednd evaporated.eTh¢ @siirwhe chibmatodi@pited &P2silta galusthg

1265, 127, 7 "eEgeUmtspe Fiile & Sglio gt £ (gt e opgt g5 o

M5 (% : 390 (par eHtNMR @1@@53&) 1.69 (m, 2H), 1.78 (MM, 276 (8r8HA 2.3, M7 By t ed

to 6-[4-(N, My Id\?%t(hyhﬁjmri@newom) ‘SEBBQS bH36.74 (d, J=8, 1H), 7.11 (d J=8, 1H). 7.20 (d
t et rahydr o- na& %%al en- -p7y I n-2- Iam ne by the met hod g in
Exanpl e 371 9% ! %3)%(81 81 (t J=8,1

EXAMPLE 28 BC-NMR (SGJHG%)(?SP)ZZBQQ?.Q!IZB :7128.7, 46.2, 58.4, 66.6, 106.6, 107.6, 119.5,

Prepg ngg)s 1??18&3%1 @Sgali%id!{ﬂ%%f gé E'I 1'3?@ §1gﬁ%ﬁg£ﬁé¢g$| C sg: ?(rjn 22 t he

hydr ochl ori de MS @)t 1380 (parent+1, 100). [err]H-NVR [err] 1.64 (m 2H), 1.74

Mo Ll Uil £ b nenl)

6. 65 detraj]\ o-ngpl'ﬂ)alenm -ﬂ]-‘,pyp@jn-z Yiagiineyfthe metagi given lQ]Ea@mpmﬂ in 83% yield.
'3C—N|\/R{§rr] 22.4, 22.9, 23.5, 23.gxam3eds 54. 9, 550 67.4, 106.1,
107.5, 114. 4, 12 3. 126 9 133'5_I3'F3 137.7, 156.4,157.7, 158.9.
M (% : 338 (par ho h\alew-yl}—pv.ndlnﬁzydamlme 54. 31,
H 7.60, N 9.05. Ferermbd £|54Exﬂﬂple817 in 58% Yiefi3as &NhiyrdLRopic solid as the hydrochloride
EXAMPLE 39

6-{4-[2- (ter? Butyl mathyl-am no) - et hoxyl -5, 6, 7, 8-t et rahydr o- napht hal en- 1-y
|l -pyridin-2- 'H-NMR (. §9CBD 1.64 (m, 2H), 1M@pé@Hbd 7asm, AHER$2iine413)7 2.6B (m9 3%
>1'l ggd(smgﬁbw%g (B9= é'ﬁﬁ b,)ﬁ‘ér(PQi‘d (QH} L4855 QH)ge 37 éd J=8 1H) edsgé erbFNY'% drr]
4H), 2.79 (i@ JJ&éH)fﬂé”d '61"@{74%(_6' 8? ., 4.50 (bs, 2H) 6. 37 (d J=8,
(1H) J68641I(-|;j J=8C-UMR, (5.CHH,): 22.4, 22(0123.828.7, 24,,54.8, §5%0,(6¢.4, Jo6B%, 1848,,114441

t

, 1. '22'44, 22.'89. 23.72, 26.07,
28 24 36, 672880188 1335483, 13%?%'549,1%59 B8 50 114.52, 126.21, 126.88
133.32, 136. 19, 185(%3 338 @aBBt+15M0p5, 158. 97. VB (% : 354

(parent +5 100) . Angl,Calgd for Gk ﬁg@bHﬂ% @7% 54 A" 170" N o052 ol dhPodt N

8.75. Found: C 5
7.83, N 9.19.

EXAMPLE 39
6-{4-[2-(tert-Butyl-methyl-amino)-ethoxy}-5,6,7,8-tetrahydro-naphthalen-1-yl}-pyridin-2-

lamine
30 Prepared as in Example 37, in 93% yield, mp 65-90°C, as the hydrochloride salt.
'H-NMR (5, CDCls): 1.08 (s, 9H), 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).
*C-NMR (3, CDCl;). 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. Cale'd. for CpHyNsOe2HCIe3H,0: C 55.00, H 8.18, N 8.75. Found: C 55.29, H
8.25, N 8.57.
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5 WO 99/10339 EXAMPLE 40 PCT/IB98/01229 © =
6-[ 4- (2 Di i sopr opyl am no- et hoxy) -5, 6, 7, 8-t et rahydr o- napht hal en-1  -—
-yl]-pyridin-2-ylam ne Prepared5as in Exanple 37, in 83%
yield, np 50-60C, as the hydrochloride salt. [err]H-NMR [err]
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, 1, 6.65 (d, J=8," 10 1 H), EXAWPLE40)=8, 1H), 7.09 (d, J=8, 1
H, 7.42 (t, J=8, J-M2-Diisopropylamino-etho:

22.81, 23.63, 28.1 56, ?b%tMP@r$ ﬁéd’h]haieg—%@i]m
126. 14, 126. 79, 133.FrepaisgssnExagle 3g7n §3% yield, ma_’éﬂre%’@ asthyghydpchloride salt.

HNBQ(gol %63 (55>ar gnt’mwmaaoo‘,ocna) 1.04 (d, J=7, 6H), 1651@41 2H§§|7‘5(ﬁl 2H)05.64 @4, k), Sa3 ¢ 95
EXAVPLE 41 =7, 24, %5 (septet, JC7 Zl) %‘b*o , J87 % 4.55 (bs, 2H), 6.38 (d, J=8, 1H), 6.65 (d, J=8,

6- [ 4- (2- Di 8 hylHar6. 79dd ek=Baky),)7-08,(6 J#8,8H), Ftaeathy=d tHnapht hal en- 1-yl | - pyri di n- 2-

yl am ne 13 S 3 % yi.el

hygroscopi c solid as tﬂﬂqﬁ (25&]@ Fg?? ?ﬁ%gpbem g%ﬁ r}ﬁég 24yé1 48&% 2?12?4—!-%?&%

. [err] 1.07 (1075%743%;261@.1%79( ﬁ$3’21r|)3612 TIB7( 166.52H)57.60, 58388 (m 8H),
2.91 (1, J=6. 2, 1fs OBy Gbo pdisher, Ay, 4. 49 (bs, 2H), 6.3 (d. J=5, 1M,

6.65 (d, J=8, 1H), 1H), 709(d J=8, 1H), 7.43 (t,

J=8, 1H). Al Cpl Frf?f@zMstl'SIZHiq- ©1:02C 38,9512 980, N 2.81.6Bound:

25. 28, 28.16l, 57 73H 8%, 17.25.66. 62, 105. 96, 107. 43, 114.43, 126. 20,

126.77,133.39, 136.20, 137.64, 156.43,157.54, 158.91. 25 M5 (9% :

340 (parent+1, 100). EXAMPLE 41 EXAMPLE

A:I_Z I ). 6I {644{2DeRyldmiDd-birotyp5 5,7, 8-tetrahydro-naph;]ha;]en—1-yl]-pyridin-2-ylamine

, i soqui nol i n- y , gbt thalen-1 -yTt- .

. pyridin-2-yl ani PR éxaﬁ-‘g% ﬁa %/@h&{éﬂ Tcgp'g‘?a‘di%t%%%%dw’gf’?ﬂe as

‘ an anor phous §6'F| d, as the hydrochl oride 30 salt [err] H NWR

[err] 1.%7 (m 2F9|~NMh 76906 2 2= ( X
36, 2H), 383 (o & Sa i mtﬂf—‘b’{)msé@ Hz%s(m%ﬁg‘%e%’gg%b
1H), 6.65 (d, /gt 5 “> 6°§Af 5 2H); 449 Ghsg2H); 6.8 (d, #aoiﬁ),gsém J5$4)1H)1sa$3(d(t
J=8, 1H). J=8, 1H), 709(&6&5119} NMR(t[ﬁsr]H 22.39, 22.81, 23.73, 28. 17
28.82, 32.46, 51.3% 6,.29,107.47, 114
125.56, 126. 10, 126. 33‘.’4'&@53"8@5&% 2"3% 22135897650 J?é% %P 283 38.9} 47.78, 51. 6_73,@6&?
136. 30, 137. 84059580843, 116, 725,201 5. 746133, 39, 136.20, 137.64, 196:48,%957.54088.6par ent +1,
. 100). 25 MERE %(Bérgnﬂ‘f %0).[ err][ 400.2383. Found: 400.2389.
EXAMPLE 42

6~{4-[2~(3,4-Dihydro-1 H-isoquinolin-2-yl)-ethoxy]-5,6,7,8-tetrahydro-naphthaten-1-yi}-

pvridin-2-viamine

Prepared as in Example 37, in 67% yield, as an amorphous solid, as the hydrochioride
30 salt B
'H-NMR (5, CDCl): 1.67 (m, 2H), 1.79 (m, 2H), 2.73 (m, 4H), 2.94 (m, 4H), 3.03 (t,
J=6, 2H), 3.83 (s, 2H), 4.24 (1, 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, 106.29, 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.
MS (%): 400 (parent+1, 100).
HRMS Calc'd. for C,sH3oN5O: 400.2383. Found: 400.2389.
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WO 99/10339 ) EXAMPLE 43 PCT/IB98/01229 ° =
-[4-(2-Piperidin-1 -yl-ethoxy)-5,6,7,8-tetrahydro-naphthalen-1  ._
yl]-pyridin-2-ylam ne Preparede-as in Exanple 37, in 93%
leld, as a foam as the hydrochloride salt. [err]H—NI\/R[err]
142(m 2H), 1.58 (m 6H), 1.74 (m 2H), 2.51 (m 4H), 2.67 (m . 4H),
2.79 (t, J=6, 2H), 4.10 (t, J=6, 2H) 4.535 (bs, 2H), 6.34 (d, J=8, 1H), ]
- 6.63 (d, 9=8, 1H), 10 = 6.67 (d, J= EX;AMELEM::‘)S (d, J=8, 1H), 7.39 (t, J=8,
%lg) 23 55.04, 58. &%-,ngphtha%en-%);l]-pyn mJZ-ylan%r?e 04,
114. 37, 126. 26, 126P®8Baredas i Examee 3L 93I/8W|e!¢.oasng®r188§ theSdrpehlorbiB 8alf 0.

HNBS(;/% §|5&23 (par ehnﬁﬂm (éQﬂic;la& 142 (m, 24 158@98614) F?J,Gn%)fz% & aH), 56k
EXAVPLE 44 &%; 2580 e, BR), 445 @56 2my b a5 e, o). 550 (d, J=8, 1H), 6.63 (d, J=8, 1H)
6- [ 4- (2- Mor phi6T {dnJd=8; YH), OBIAK Y38, BHG7.39 &; J=8f 1Hjhy dr o- napht hal en- 1-yl ] - pyri di n-

2-yl am ne: 1 r 7,.1n 67%vyield, as a white
anor phous sol i d. "C-NMR (5, B 12&%2%&%%%%)13 46-Qd4 2823, %—B 5§.09.466.24,

(2H), 2.6582(H) M 06408) 1072566 814(3aT 1261-2}53123 8!311:{3t5§ mfbsgﬁ,rgéﬁ?,sgazszbrg(moggk%d 4.11
t, J=6, 4. , J=8, 1 m 7

J=8, 1 H), 7.43 4'5‘3(( ias%'fg”ﬁ” Tod). [err]C-NNMVR (d, [err] 22.39,
22.85, 23.72, 28. mal Gle'd f9r Citizai 226612400 §2(Cal4,0) GB57124, H 8.10, NBAME. Gynd:

114. 53, 126. 36683264 Bs, N}, 39, 137.80, 156.30, 157.57, 158. 83,

‘<'CDU'I

M5 (% : 354 (parent+1, 100). 25 Anal . Calc'd. for [err] C 69.59,
H7.79, N 11.59. Found: C 69.61, H EXAMPIR44 N 11, 56,
EXAMPLE 45 6-[4-(2-Morpholin-4-yl-ethoxy)-5,6,7 8-tetrahydro-naphthalen—1-yl]- pyridin-2-ylamine;

6-{4-[2-(7,8-Dih T _31d N

) - {et hE)xyI(] 5,6, 7y ?é_%\% Eg%m‘l"gépm 4?6(%)’({? 33’%93'?““59%5% 2-yl amine 30

Prepared as in Ex#WMB (Q?CDCFM 8% (., @HYl 1.7admazih 2158 (madit); plaeys, s19), 231 (8S

tzfljl;% . 7%@%’0'&%0&}11)05 Vd%%ﬁ t411 =6, 24 45, (bs, g@régbgél\@_( dH), %%%r(%'a:%*)?gﬁém 3 69

(s, 2H), g}ra(l >64%(th§51) Hl4 52 (bs, 2H) 5.86 (s, 2H), 6.37 (d. J=8, 1H),

?647J(§, ” 1Hzl‘3c-?u\55(c( £DCLH) 22.48, 62.86,23.72= ﬁezﬂlﬂ)msﬁsﬁi&( gsize[sikﬁ%]a 262@%47 11
e err

22,89, 23. 791072553 %ézbzg&g 1%?3417%%86135'?" ‘558397{59 ggg% 100. 59,

106. 11, 106.47, 103 (%Y, 35&@)&1‘&@*1 100). 46, 126.31, 126.92, 127 04, 127.51,

133. 65, 136, 7 6Q3, +35y - . 1
MS (99 : 31544 arenﬁlca]c%oaz @Z,H%ﬂﬂ%§7/2HJ€f” C%% sﬁlﬁggﬁc’qﬁ% or nd ?6%&7@ 11,
% NRSd: C 73.37, H 7.19, N 40 8. 96.

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

30 Prepared as'in Example 37, in 82% yield, as a white, amorphous solid, as the
hydrochioride salt.© ~

'H-NMR (d, CDCls): 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 (t, J=6, 2H), 4.52 (bs, 2H), 5.86 (s, 2H), 6.37 (d, J=8, 1H), 6.47 (s,
1H), 6.55 (s, 1H), 6.5 (d, J=8, 1H), 6.68 (d, J=8, 1H), 7.11 (d, J=8, 1H), 7.42 (t, J=8, 1H).

35 "*C-NMR '(d, CDCly): 22.44, 22.89, 23.79, 28.25, 29.09, 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 Cp;HgN;O5: C 73.11, H 6.59, N 9.47. Found: C 73.37, H 7.19, N

40  8.96.
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5 WO SHROB39Cal c' d. for [err]’ 444.2287. Found: 444, 2PQW1B98/01229 = -
EXAMPLE 46 .. - e

6- {4-[ 2- (4- Met hyl - pi perazi n-1-yl)-ethoxyl -54;-7, 8-tetrahydro-napht hal en- 1-y
| }-pyridin-2- yl am ne Prepared as in Exanple 37, in

100% yi el d, as an anorphous solid, as the hydrochloride 10 salt.
[err]H-NWR (d, [err] 1.62 (m 2H), 1.72 (m 2H), 2.26 (s, 3H), 2.4-2.8 (m
12H), 2.815(t, HRM$-Gaic'd? fdy CorHa08,( #44.22858, F@RY:, 444,2387.(bs, 2H), 6.35 (d,
J=8, 1H), 6.63 (m 2H), 7.07 (d, J=8, L4 /-39 (t, J=8, 1 H)
[err]CGNWR (d, [err] 22.4, 22.9, 23.37&2‘%&7,—46, 1, 53.37, 55.2, 57.3,
66.3, 106.1, 15  Stfrl2d4-Methyl-piperaring-v)-ethoxsl-&6,7.8-4etrabydioapaphthalemy-yi-pyripines-3

157.7, 158.9. ylamine M5 (% : 367 (parent+1, 100).
for L

énglg ﬁallg gO ?erpgl]ed aCs i?a%xgrgble '3_11, |7n' 1 8% leeld,1 gs' a5n5a'mo|:8h%[}g éolid. as @M&g@%lége 25

6-{4-[ 2- (40D st hyl am no- pi peridin-1-yl)-ethoxy]-5,6,7,8-tetrahydro-napht ha

| en-1-yl)- PYik N 2< Igy! pak.e LN 37,
in 92% vyield, as anH'Q%ﬂg’ﬁ%]#sls' 2](5??8" zgg 1t7ﬁémh2ﬂ]r%%1§bﬁ)d€’4ﬁi (h, 1@16{@1] (?

[ err] H NVR ( dy=6: @H}.14.08.(64=§,12H), 2490, (bs, . 281, §35 (d2448, 1H), 883 (m 2H)HJ.07 @, 398, (1hY),
3H), 2.26 (s, 738¢ y8HH). 2.66 (m 4H), 2.80 (t, J=6, 2H), 3.03 (m 2H), 4.09
(t, J=6, 2H), 4. 58,3 bs,” 2H), 6.37 (d, J=8, 1H), 6.64 (d, J=8, | H),
6.67 (d, J=8, 1H), -NMR ((Qj,ém_:gt, 2?'4) ?.2.?,_2@137( ?,8.2,\]4_%‘!, @@7, 55.2, 57,.3, 66.3, 108.1,

[ err] G- NVRs( d1ol&rnd.4,2263 2126221388, 1383, 637.7, 466.2 457. 41586, 53.55, 57. 15,

62. 04, 66. 31, . 96, 107.5 114. 36, 126.23, 126.79, 133.52, 136.22,
137. 62, 149. 63, 15%".51‘%,?- %gﬂ’%%"f”' foo) 158. 85. 30 M5 (% : 395
(parent+1, 100). Anal. Caic'd, for C,,HiRINE3dakd,0d 1/2(Cai 1, P)e 10 §4.28, 8IFS 28 00.55. Feound]:
395. 2811. EXAMPLE48

6-[ 4- (Pi peri ducrf’-"f-"y'? Fr%?‘ﬁ\'o;(()y 0. 5,6, 7, 8-tetrahydro-napht hal en-1-yl]-pyridin-2-
yl ani ne A. EXAMPLE 47

. 2-(2,5-Di gt hyl pyr B%A-glghﬁﬁét@é}hir(%uﬁeﬁhiﬁq%%%oﬁﬁ@)élﬂ&t@ﬁé@%irﬂb ﬁlﬁa’ft«:nW-gEt hoxy)
©-56,7,8- 35 tetr [T O- -1- 125 L
r ound- bot t ome8YdiNAYaMAR pped with condenser and N2 inlet were added

2.0 g (6.3 nmol ) Prepared as in Example 37, in 92% yield, as an amorphous solid, as the hydrochloride

2- (2, 5-di net hgl pyrr ol yl')-6-(4-hydroxy-5, 6, 7, 8-tetrahydro-napht hal en-1-yl) -
pyridine, 4.0 ﬂ (9.4 mmol)
3- (hydr oxynet hyl ) - Di-D8Ri (di @RClg)i -1B4t(ml Ridin &84 Krh.aailt ©77 @n, BHY 2 RSMR 3HDI2)26 (s,
Eg;fi 3i ;Tﬁizggﬂgg.&s@ (m341H, 58 @l=61"24), AARMH)T PESTRILE DH), UM (BE 3R, 697 (¢9Ss,
1H), 6.64 (d, J=8, 1H), 6.67 (d, J=8, 1H), 7.07 (d, J=8, 1H), 7.41 (t, J=8, 1H).
BC-NMR (d, CDCl;): 2232, 22.78, 23.61, 28.27, 41.56, 53.55, §7.15, 62.04, 66.31,
105.96, 107.51, 114.36, 126.23, 126.79, 133.52, 136.22, 137.62, 148.63, 156.25, 157.56,
158.85.
30 MS (%): 395 (parent+1, 100).
HRMS Calc'd. for Cp4HasN4O: C 395.2807. Found: 395.2811.
6-[4-(Piperidin-3-yimethoxy)-5,8,7,8-tetrahydro-naphthalen-1-yl}-pyridin-2-ylamine
A.  2-(2,5-Dimethylpyrrolyl)-6-[4-N-{4-toluenesulfonyl)-{piperidin-3-yimethoxy)-5,8,7,8-
35 tetrahydro-naphthalen-1-yl}-pyridine
To a 125 mL round-bottomed flask equipped with condenser and N, inlet were added
20 g (6.3 mmol) 2-(2,5-dimethylpyrrolyl)-6-(4-hydroxy-5,6,7,8-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 acefate, and the



40 14 hours, cooled, and poured into water. The .m xture was extracted

with ethyl acetate, and the WO 99/ 10339

PCT/ | BOSWDI$HA8339 - PCT/IB98/01229 - =~
-48- 5 organic Iayer washed thoroughly with water and brine,.dri’ed
over sodiumsulfate, and evapor at ed. H™e resi due was chromat ographed
on silica gel using hexane/ethyl acetate as eluant to afford 3.1 g
(86% of a white solid.. [err]H-NVR [err] 1.25 (m 2H), 1.67
(m 4H), 1.77 (m 4H), 2.15 (s, 6H), 2.42 (s, 3H), 2.66 (m 2H), 2.76

(m 2H), B. GrEnE |ayer Wedhed ShaTughly, wih-)wates. 1@ bithe, ri€d obe) sodiurd Zufidte, dmd, 10

o] C AR E"e”?‘?"’ge" 2 The, il lnd chBipiiencs Gk efbing fofifulyy ashie dt

46. 60, elugn aff@93599(8§<§)a°f48vhltq€pﬂd31 119. 42, 122.83, 126.39, 127.63,

128.55, 129.51, TRAME ; pre ]
156. 50, 160. {68, GBI 1125 ("‘ 2@3@6‘5%"@ 1?7(%%5 24 ¥ Mz s,

6-[ 4- N- (4- tcﬁ%ezrﬁssw » REhA - (("p?lﬂ)eg Ahm 5y"'5 ReRTHEK3H)- 666 J7 J=8, t@ﬂ r7aWdNF3napht
P?l eE- 1-10 1Héy7| 18£(pyJ=l8ﬁ1H) 723-yl4@md3u|il 7.63 (m, 2H), 7.82 (t, B8, #4900 niL round5b2tt0rr:9§i
ask equi pped wiy e nmo
2-(2 5- gi rrgltohyl pyr‘?NW{'@ QB?@ @(42 ?%5@@2@3?#%’:%8%%7&‘&3?? g?n3g7 14%0hoxy)

5, 6, 49301 82.5% N0648) 10BPh 1 42 122,83, 1126y, rRTIE3 €128 B5,6129.50, 1139 50114317,
hydr oxyl am nggl %999I@58gel,5129 15Fg§0|6g111et hanol, and 25 nL water. The

reacti on was re?dluxe ‘ed, and evaporat ed. The resi due was
taken up in et hylM&gek &F@(P&Fﬁﬂf‘*l MOhydr ochl oric acid, and the organic |ayer

washed wig h addi td.orgls-retaimberas@ioay td-ibphth e gdi um

hydr oxi de sol ut i B F ) '
| ayer was uLella i ne, dried over sodium sul f at e and evapor at ed
to afford 2.87 g Tol0880 mbfound-bbttpirted masequippedwit?Sondenser and ilel Wertiddader T |

}H—I)le gm7 éH) A r]ﬂ ?51‘ r%m&ms?l@_%d|mggﬁ&ﬁrogl)%gg-@(gotdlﬁe_mgsu]fi@ (pnge -%mnegu_»g,)- 1|(_|)1
.64 (d, J @6 a,sﬁetrahydm-napntreenﬂdll-psmmwe 7.6, (102 R0 nhydRbdylamiTie 4Qdipthloritisd, 1

|2'|?3, GZ 6%24(( 81253 IR ethanol and 25 mL wa{e?r'flr]eq'e% Wes fe}luxed %Jda%)’ co%gd %ﬁ%g&%@é{éﬂ

70,
107. 36, 1149'2’3 ‘gﬁ W ‘ageé‘eips'? e"wb%%e and Y. "bﬁyd%‘smiec'd 1259 the orgenj layar 30
137. 80, 143.wkhedath. dbigitiorbbethyd dcetdtd 8nd/Sdjusted to pH 12 with 6 N\§adiuhd HyddRide ER@ioRNT +1,
100) . . RS .
6- [ 4- ( Pi per ik xg?Ct ] wih ethyl fce{t)at% Thegrea NG 12 WRD WRTSH M Pane: driss qrersadiugl n- o-
yl ami ne sulfate, and evamfa@dﬂmaf@ed%&tkéwﬂ%beﬂadigmmf | ask equi pped with
condensegs sept urmamh'&? ddf‘:ll;,?t 116 (m, 1|-YY‘3€ 8-12%@9%3?-294 o3, 9P Q 3%0 num

chl ori de and 150 han acti on ed to

0C, and 79 ™ Wb%ﬁo?&/“ 61") 351 ('('f R)r')s 4385 {dodr8ofiH) ﬁﬁhmjlﬂfr%lﬂb'bnsrﬁﬂrrfﬂ J 8, 1H),
hydride in tmge(@jusdr Mur.20Ym\an), addedi=sT e, 7.6264, AN was stirrerd at room

E g”pe%?r:)r; e 6f E’L 39? EN{ROPUQ%Q@UI ?1‘3%5?% 802360 %4 "6 82,5 24! 5904 Us 75 77 O
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-(Pipeﬁdin-s-ylmethoxy)-s,s,7,8—tetrahydro-naphthalen—1 -yl}-pyridin-2-yiamine
To a three-necked round-bottomed flask equipped with condenser, septum and N, inlet
were added 4.5 g (33.6 mmol) aluminum chloride 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 aluminum
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-toluenesuifonyl)-
(piperidin-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 stirred and warmed to room
40 temperature, then heated at reflux for 3 days. The reaction was cooled, quenched carefully with




(pi peridi n-3-yl met hoxy) -5, 6,7, 8-t etrahydro- napht hal en-1-yl ] - pyri di n- 2-yl am
ne in 150 nL dry 1, 2- di et hoxyet hane was added over 10 min. The .
reactj on W¥Q%143% ed and warmed to room 40 tenperature, tREA/TBWAIY at-
reflux for 3 days. The reaction was cool ed, qbuenched carefully with— WO
99/:10339 _ -49-

PCTAB98/ 01229 -49-

5 1N hydrochl ori c aci d, ‘tthen adjusted to pH 12 with 6 N sodi um hydroxi de
sol uti on. E ﬂ%’ was extracted with several portions of

net’hyl ene 3 foc ﬂ'éc aciethg? Bdivnted to BEJ 42 with & Nesgdimihydroxide solugien; sFhesmintorsi um
bi |h car bon St e swhsbitmoted with severs portiiris e nﬁmlﬁnéé}ﬂ&/r‘ﬂm aﬁxH |tﬁea$r§amcﬁﬁ(j§r H4SRQNAhed.-
The residue I.N an met

chlorideltri gtgﬁ elgggm%r@"ggm%?g@% s°§m'°'ga" '“Sf r&?Pd’V?r dWﬁ' §Ufatesand eyaported.
of f-white sol the regidue Was\ahromategranhed dsitg methendiiyehyierld anldridetrietyibmind Qs eluant

by g e e m%ﬂfﬂ orbpfs S8 il wastvered 8 pdicksofse e ¢
J=8, 1H), 8.60 (d %NE?R@H;D 631 (e, 1H), 1.46 (M) #4), 1.8i)0, (7 8P 2426 (m-2H), 2.66) .

C- NWVR , 234 6
[78”7] 106. 2,[e(r_h]3H)’ ZER 2RI (e 452?2%“&%2671%%"5 13@*)38%& §456 é’a.sécafé?. 8,
158.7. 15 48 1H), (‘(4’7(? 38 (parent +1, 100). Anal .

ﬁl g'gd. for [err] EcAMRE, CHCB): 1224, bb.223183 25 Boel 286, 363514%;2 b 3, 707, 18629, N

6-[4- .(I Met hyI"07 Bé‘} &|2§|4312§]8n§3ﬁ0%3 %3768 '75685 t15}§a?ﬁ9afo anpht hal en- 1

-yl ]-pyridbn-2- 20MS (% WMBTGHM 100). Prepar ed from Exanpl e 48 by
reductive am natio ¢ 8 oy el d,
as a yel | ow anor phgﬁ%\ﬂ E’h‘rl P“ﬁdd‘?? dro 0r| 'd"aé:L Ntiz“13 Founa: 38 73117y

[err] H NVR [ eP£9 N 11892 (m 2H) 1. 6- 2 0 (m 8H) 2 18 (m1 H), 2.29 (s,

3H), 2.69 (m 4H) 279(m 1H) , g3 3.81 (m 2H), 4.44
(bs, 2H), 6.40 (d, iJ 6.65 (m 708(d, J=8, 1 H), 7.43
(t, J=8,1 H). 6-[4- (1—Meth -Pl - W 7,8-tetrabydreapaphihalep() -y pwideg2- 24. 83,
26. 71, 28206, ylakind5, 46. 60, 56.13, 59. 30, 70.68, 105. 98 107. 24,

114. 49, 126.26, 12 27.83. 133 29 1 6.1 137,68, 156.4

157.49 158. 89. éfeparéd om Exaw@jretggb y Tggugh \(epao{g%qu \j_llth ffmdehg@ in formic acid, in RS
Calc'd. for [é“ri"{o%@%%&ﬂcwﬁwn&mﬁus&ﬂiﬂ @83KEbhydrochloride salt.

EXAMPLE 50

2 »
-1 sobut yl - pi peri di n 3 ?/I rret h6’§< 25("13 9) éGZ(H ﬁthw m'pH-pheﬁZ A i“y%?gwrl di
n- 2- y| afihné78 (m, 1H), 3.00 (m, 1 )@gﬁér(@dzm)r bt e;saaw 642 ¢d, 98, réliLeas (e 2H),
ami nat i on 2y t’ﬂos@OM yrpr.defyds, 1H).n 5. 7% y| eld, 35 as a I i ght tan
anor phous solid, Wﬁ ygbgi:hl or| de sal Jerr
(d. J=6, 6H), 1. 19 g 5. 2.3 (2?,180,1@@4 2483 267, 2@15;) 36 45, 46,60, 56. 13
59.30, 70.68, 105.98, 107.24, 114.49, 126.26, 126.74, 127.83, 133.29, 136.16, 137.68, 156.44,
157.49, 158.89.
MS (%): 352 (parent+1, 100).,
30 HRMS Caic'd. for CpHyN,O: 352.2389. Found: 352.23865,
EXAMPLE 50
6-[4-(1 -Isobutyl—plperldm-a 3-yimethoxy)-5,6,7,8-tetrahydro-naphthalen-1-yil-pyridin-2-
lamine
Prepared from Example 48 by reductive amination with isobutyraldehyde, in 5.7% yield,
35  as alight tan amorphous solid, as the hydrochloride salt.
'H-NMR (3, 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).




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, 1 H), 7.435 (t, J=8, 1 H).
WO 99/ 109£999/10339 ) PCT/IB98/01229 ~ =
PCT/ 1B98/ 01229 ~— -50-
5 [err] G- NMVR [err] 20.99, 21.06, -802.42, 22.87, 23.61, 24.44,
25.36, 27.34, 28.22, : 35.98, 54.48, 57.44, 67 05, 70.71, 106.19,
107.36, 114.54, 126.33, 126.86, 133.14, 136. 24, 137. 86, 156. 58,
157.59, 158.82. MB (%9 : 394 (parent+1, 100). HRVS.
Calc'd. for [err] QaVMMBQBBels) FRO.89 21 B@Qm93282|.(2361 24.44, 25.36, 27.34, 28.22,
EXAMPLE 51 6 7 1

7598, 1448, o7 0 b 08 8T 10, PSR al870, 125 19014, 13024,

, 3] di oxol 0[4 %
pyri di n- 2- yI13fP5H56.58, 157.59, '158.82. Pr epar ed as in Exanple 12, in 65%yield, as
an anor phous sol |Mtg(%) 394 (parent+1, 10)H NMR (d, [err] 2.85 (m 2H), 2.93 (m
oH), 3.15 (t, J J=6, 2H), 4.56 (bs,
2H), 5.87 (s, R@@"?é“ éﬂ;e‘"a@ &396885334{?"""1%94289336 (s, 1H), 6.88 (m

2H) , 10 7.476(m 4H), 8.10 (m F&E%i(m 1H).

[err] CG-NMR (d, [er X 0. . 4.3, 106. 4,
126. 6, 126. 8 pIjdin-2yiamine3, 132. 1, 138.0, 145.7, 146.0, 154.6, 157. 6,
157.8. 20 p@a@,@E 1 ﬁrag% S'LQQQ HRVS Cal c' d.
for C27H26N303: 446’ 521 el ooy, ad tbdmorphous solc

EXAMPLE 52 H-NMR (d, CDCl,): 2.85 (m 2H) 2.93 (m, 2H), 3.15 (t, J=6, 2H), 3.77 (s, 2H), 4.415 (t,

6- [ 7- ( 2-1Bi netd)\2Hgm 56qbs RARSET-(5, rzdm&'fk(ylﬂl-nﬁa'51l(dl‘rk821m| 658 5}61!—1) 688 (m, 2H)
Prepared as |4n¥1§< mﬁl) 13) ﬁﬁaﬁ%ﬂrﬁ 1\% -indanol, in 57/oy|e

215-218C, ad% ’% %/ e iy [err]H—NNR(d [err]
2.00 (quin, J=6, “O-NMRIAd,3DClg:; 23!91)512569.4(556 568, 1009, 10£3,8M6(4f 10615 A08.3,

i::l)l) g (73? Et&nséjéémigf 225%% 1888, '&?.g,’ 12%2%:127?12, E%’.ﬁ,g_ﬁ%é,%ﬁo. %ﬁﬁgo, 1‘%4.3

[err] C NMVR (&76[%¥F#] 25.31, 29.56, 33.78, 46.07, 58.24, 66.46, 106.02,
109. 34, 2b12.88, 35 (A2 44Oparkr@1990). 132; 66, 137. 80, 144. 30, 155.24, 157. 34,

+ Anal
ég?cog f or [err]lesjg%@é@rﬁzéﬁgﬁ& al\fL’%%b% Fég&ﬂfo 187%66. 59, naH 6.93, N

11. 01. _ EXAMPLE 52 EXAMPLE 53 35

6-[7-(2-Dii soprop ncﬁ%’ﬁ.gl'n%z yl am ne
Prepared as in : —atror phous solid, as the
Prepared as in Example 37 startmg wuth 1-mdanol in 57% yield, mp 215-218°C as the

25  hydrochloride salt. -
'H-NMR (d, CDCls): 2.00 (quin, J=8, 2H), 2.32 (s, BH), 2.72 (t, J=6, 2H), 2.86 (t, J=7,
2H), 3.06 (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, 120.99, 13266, 137.80, 144.30, 155.24, 157.34, 158.08.
MS (%): 298 (parent+1, 100).
Anal. Calc'd: for C,5Hx3NaOe2HCle1/2H,0: C 56.99, H'6.91, N 11.08. Found: C 56.59,
H6.93, N 11.01. -

EXAMPLE §3
35 6-[7-(2-Diisbpropylamino-ethoxy)-indan-4—yl]-pyridin-2~ylamine
Prepared as in Example 37, in 63% yield, as a tan amorphous solid, as the
hydrochloride salt.
'"H-NMR (d, CDCL): 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), .35 (d, J=8, 1H), 6.74 (d, J=8, 1H), 6.80 (d, J=8, 1H), 7.41 (m,
40 2H).




hydrochl ori de salt. [err]H-NMR (d, [err] 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), wodba€xdy J=8, 1 H), 6.74 (d, J=8, 1 H), 6.80 (d, PLIBBOSIOIYS 7 41
(m 40 2H). WD 99/ 10339 L=

PCT/ | B98/ 01229 - -51-

-51- 5 [err]C-NVR (d, [err] 20.71, 25.33, 29.56, 33.81, 44.65,
49.86, 68.95, 105.94, 109. 31, 112.99, 127.99, 129.76, 132.48,

137. 83, 144. 27, 155. 39, 157. 45, 157, 94. MS (% : 354 (parent+1,
100) . 5 RVIR (CADSIY. 2G.8h 25.33,12P.56 33B1044.6514856 68.95 H5728, 109RINd:

C 59.69, H 8. 192.9d\187.9512d %5, 132.48, 137.83, 144.27, 155.39, 157.45, 157.94.
EXAMPLE 54

6- [ 7- (2- Mor phol i n- MS/P)euRFPot hd8A- 4- yI | - pyri di n-2-yl ani ne

Prepared as in Exapmphiecadd. fbriC, 3820, B620hH,08/2C H0): 2086 8M 048 33 BH3. Found:
[err]HNWR (d, [e %2'90%8% uin, J=7, 2H), 2.58 (m 4H), 2.79 (t, J=6, 2H),
2.86 (t, J=7, %08 (t, J=7. 2H), 371(m4H) 4.14 (t, J=6, 2H),
4.57 (bs, ®H), 6.33 (d, J=8, 1H), 672 KN_M 4J=8, 1H), 6.79 (d, J=8, 1H),
7.40 (m 2H). o-{7-(2:Mg i e [ 20, 29.50, 33.73,
54.10, 57.56, 66.18-—66 :

- 130. 07, 132. 59, 137. ?ppa@d@siz@xgmslecn lr1$3% gigld, a8 B taroBnorphous solid. MS (9% :

340 t+1, 100y, e Co78n7 42,
3 12(ggf egound 2 )7'H NMR (3, COCl): 201‘(‘\‘%% F@hgz%a OS] £%6 It Jo678H) T 86 [T L7

EXAVPLE 55  2H). 3.09(t J-7' 8HYy $7[ 04 1 (hy'ch. @b 4.574bs, 2H), 6.33 (d, J=8, TH), 6.72 (d,
, 3] di oxol ofs4, 5= [1H§ BTOI(d)GLS, AHR 7V medHyoXy! - i ndan-4-yl } - pyri di n-

25" " orey e GRMEEREER B0 R 530 o, LR ot

(t, J=7, 2H), 132.80 12391, 130.07, 233.59, 43724, (44,29)155,04 2197 26 15635( bs, 2H), 5.86 (s,
2H) , 635(d J=8, ,gtg H, 6.55 (s, 1 H), 6.76 (d, J=8, 1
H, 6.81 (d, J=8, {ﬂsl-i)% #%é% 1130)I-l) [err]CGNWR (d, [err]
25.25, 28.83, 29.56nal3Galdd, f°'5329*24“'30560279 7758 748, N 88.389 Fowdp G570.49, H 7.58, N
105. 99, 1Gf. 3920108. 34, 109.30, 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) . ——QMCaIc d. for [err] 430.2160.
Found: 430.2131.  6-{7-[2-(7,8-Dihydro-5H-[1,3)dioxolo[4,5-glisoquinoiin-6-yl)-ethoxy]-inda-4ANly Fiif-6
6-{7-[2-(4- NEEDX:Jrﬁirpei perazi n-1-yl)-ethoxy]-indan-4-yl|-pyridin-2-ylam ne
Prepared as in Example 37, in 81% yield, as a foam.
25 'H-NMR (d, CDCl,): 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), 8.48 (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, 66.29, 56.46, 66.49, 100.52,
105.99, 106.39, 108.34, 109.30, 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 C,gH5N304: 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% yield, 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), 4.49 (bs, 2H), 6.34 (d, J=8, TH), 6.71 (d, J=8, 1H), 6.79 (d,
J=8, 1H), 7.40 (t, J=8, 1H).




35 Prepared as in Exanple 37, in 81%yield, as a tan solid, np >
205C, as the hydr ochl ori de salt. [err] H-NMR (d, [err]
2.00 (qwowonbash, 2H), 2.26 (s, 3H), 2.4-2.7 (m 8H), 2.8-B-19iBosm1244) , -

3.08 (t, J=7, 2H), 4.13 (t, J=6, 2H), 4.49 (bs, 2H), 6.34 (d, J 8—1I—I)

6.71 (d, J=8, 1H), 6.79 (d, J=8, 1H) 5%.40 (t, J=8, 1H). WO

99/ 10339 '

PCT/ B98/ 01229 -

-52- 5 [err]C—NI\/R(d [err] 25.20, 29.46, 33.72, 45.96, 53.55,

55.04, 57.08, 66°CQMMRL@5CBBY): 25.20, 29.06). 337214506363 58,75536, 51.86). 68241 365,651,

log) o2 Mo, A2 0fackopodl b Bhep wes snon gl e, 353, P O

EXAMPLE 57 10  MS (%): 353 (parent+1, 100)

6-{7-[2-(tert- BU-"IHN/IS@EE"&X&'G%{H%PQ) @wm;l Famaasa‘lzaahl pyridin-2-ylam ne
Prepared as in Exanple 37 é/oyl e foans at 110C, as the

hydr ochl ori de salt % d, [err] 1.10 (s, 9H), 2.005

gqg;n,( t ng 72H)2 o 'M e(t'smy%thy‘"a"m)‘éﬁ‘”y}lmaan-@i’ﬁ-pyndm-2-yla3m§J (t, J=7, 2H),

6.75 (m 15 'ePafe oy ﬁ‘nFr"aEﬁSe 37, i 96% yieh, S’pﬁ"[’aé?ﬁr?"d ﬂ\&s? a(sc}“é ng‘i“b%g 11,

25. 26, 25. 84t 29 47, 32.51, 33.65, 36.50, 50.31, 67 47 106. 04,

109. 13, 112. 84, 9 5 156,10,
157. 24, 15%'2@%&%" b >hio &3&1/? %1(3‘?,%4,17 rent 2 ﬁgﬂt %g 2H)
HRVE Cal ¢ 8% =T, 3.8746. J23eH), 4:%&&-7:%) £7Ms, 2H), 6.34 (d, J=8, 1H) 6.75 (m,

EXAMPLE1$8 2H), 7.40 (m, 2H) 6-{7- [2 (4 D net hyI am no- p| per|d| n 1

-yl ) -ethoxy] -i nd, Iam ared as in
Exatmre 371 n L OMN 8 G061 b pE AR, 287,255 308 Jaykhr SOAY e
sal t. 25 106.04, 1oqmr1]1ziamlvm(a:! 1[zesm]13238013m1 214307 1 188234, m56.36]) 1572400
(qui n, ’5§'d§ 2.13 (m 2H), 2.27 (s, 6H), 2.80 (t, J=6, 2H), 2.85
(t, J= 7 2 06 (t, J=7, 2H), 4.15 (t, J=6, 2H), 4.75 (bs, 2H)

6.35 (d, J=8, 1HWS (%): B0 (rereny=48100)H)  6.76 (d, J=8, 1H), 7.405 (m 2H).

[err] C2VR (d, [tﬂﬁméo%téde%rc HyNd: 382481 Fgnd B4023P3, 41.37, 53.51,
56.96, 61.98, 84109, 30, 112.86, 127.99, 129.77, 132. 49,

137. 81, 144. 16, 155. 09 155 91 157. 2BXAMBLE 58) 58 "0 NB (9 :
381 (parent+1, 18{Q}2-(4-Dimethylamino-piperiRivVE-ylaktox-indand-vigiidin-39bmie69. Found:

381. 2654. Prepared as in Example 37, in 100% yield, as an amorphous soIWWe Fasochlonde

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 (t, 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).

3C-.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, 120.77, 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,5HasN,O: 381.2669. Found: 381.2654.
_ ' EXAMPLE 59
6-[7-(2-Pyrrolidin~-1-yl-ethoxy)-indan-4-yl]-pyridin-2-ylamine

35 Prepared as in Example 37, in 72% yield, mp 113-117°C, as the hydrochloride salt.

'H-NMR (d, CDCly): 1.77 (m, 4H), 2.01 (ugin, 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).

*C-NMR (d, CDCl,): 23.53, 25.30, 29.57, 33.78, 54.88, 54.98, 67.37, 105.94, 109.36,

40  112.98, 127.97, 129.94, 132.65, 137.80, 144.28, 155.27, 157.45, 157.95.




6-[7-(2-Pyrrolidin-1 -yl -ethoxy)-indan-4-yl]-pyridin-2-ylam ne 35
Prepared as in Exanple 37, in 72%yvyield, np 113-117C, as the hydrochl oride

sal t. WO09910339 [err]H-NVR (d, [err] 1.77 (m 4H), 2.01 RamjBago2y, 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, 38, 1H), 6.79 (d, J=8,
1H), 7.40 (m 4H): 13CG-NVR (d, [err] 23.53, 25.30, 29.57,
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, 157.95. WO
99/710339 5 MS (%): 324 (parent+1, 100).

PCT/ 1B98/ 01229 . - n3-
c NE (0 /()An% Z%alc’d for gﬁpﬁso.fg&-sfmzo C 56.74, H7.14,N 9.02. CFAOFE%_CP%?&
[err] C 56.74H797/N 984 N 9 92. Found: C 56. 40, H 7.07, N 9.84.

N- et hyl - am no) - et hox ) -|ndar&-4- II pvﬂ‘dTnTZ-yla ne 10

Prepared as in ExadpHéi3F gamayji-pyridia-2niaming, dr ochl or i de

salt. 10 P{eﬁﬁré(]l kb iNERarle 37[, em]% yield) 4 14014B0YC, atie hﬁhﬂcmoﬁde?sat (s,

0 30 38 e dblaobe s 6. Adgo s e 0%

J=8, 1 H), 6.323 843 (t)3G, 21), 85 (s72l2}416(t(m6,2+|ﬁ)465 (bs, 2H), 6.34 (d, J%&inﬂj 6-7hIiR (d,
[err] 25.37, , 62. 74, 66.54, 106.04, 109.25, 15
£8P0 g2, o PRy g B

112.94, 127.0 129.98, 132.62, 137.84, 139. 06,
144. 34, 155. 34, C-NMRs (d, £PCh)535.3B.29.67, 33.86, 43.04, 5588 G200 6854 1084, 909.24,,

100) . 15 112.94, 19067, 12@@14012%321‘ %96@44213%‘3@3226’4‘0'13754 6406, 1445 33530
9.41. Found: C 64.52, H 6

EXAVPLE 61 19742 188.13. ¢ [7 [ (4- Phenet hyI pi pera2| n-1
-yl ) - et hoxy1- i ndanmé-{%):] 37@Ypareht:1; Pooy! am ne Prepared as in

Exanple 37, in 41% oride, s
“[err] HNWVR (d, er%‘%(l%agcﬁjs{%}()&a‘ﬁﬁh'@ggc' %15—6‘%?76"'?% g'c%. 54%9%8536% H$.88.5-7,
2H), 4.13 (t, N938 J=6, 2H), 4.61 (bs, 2H), 6.30 (d, J=8, 1 H), 6.70 (d,
J=8, 1 H)pp6.76 (d, J=8, 1 H), 7273%%%%. 25 [err] C-NMR (d,

. Lerr] 25. 31 29.57, 33.60, 33.82, 53 —69, 57.22, 60.55, 66.27,7
' 105.95, 109. 35; 11&{7fi-Phensthipiperazirai-pihethaxyRinden-4-ilooyridie2-yiE®es9,  130. 07,

%Z 552_ 3—122 76, Prfparwgs iR Exaripglet3 B ﬂ%@lécimpk@i@d*c 251fe ﬂs@ro[chlortde saCIt 65 24
H 7.(631; NETR I ﬁMR](%‘J&C%é o9 (Auingl=7 ). 2 4@ Gameterh, 3.8 (WS by G 1% 2%

EXAMPLE 62  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, TH).
6-[7-[(4-Lgobutyl pispqivig ' ohick): ) 255198, 35 B6133 6334 do; BY 64, $7 35 26585635 7
105.85, 109.35, 112.82, 126.02, 128.00, 128.37, 128.66, 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 CgHayN,Oe2HCL C 65.24, H 7.04, N 10.87. Found: C 65.03, H 7.23,
30 N10.81. C

EXAMPLE 62

6-[7- [(4-Isobut1p|perazm-1—yl)-ethoxy]-mdan-4-yl]-pynd|n-2-yiam|ne

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

'H-NMR (d, CDCl,): 0.85 (d, J=6, 8H), 1.73 (m, 1H), 2.0 (m, 2H), 2.04 (d, J=7, 2H),

35 240 (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, TH}, 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, 109.32, 112.79, 127.88, 129.96, 132.56, 137.65, 144.20, 155.12, 157.33, 157.92.

MS (%): 385 (parent+1, 100),




Prepared as in Exanple 37, in 92%yield, np 170-190C, as the hydrochloride
salt. [err]H-NWR (d, [err] 0.85 (d, J=6, 6H), 1.73 (m 1H),
2.0 (m wd®or033P4 (d, J=7, 2H), 35 2.40 (m 4H), 2.60 (receaspsoR299 (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.54J=8, 1H), 6.76 (d, J=8, 1H),
7.38 (m 2H). 13C-NWR (d, [err] 25.16, 25.28, 29.45, 33.69,
53.47, 53.70, 57.16, 66. 22, 66. 84,

105. 82, 109. 32, 112. 79, 127. 88, 129. 96, 132. 56, 137. 65, 144. 20, 155. 12, 157. 33,

157.92. 5 Anal. CalchiSfof €9,H,,RT»3HpRKA G 55.23,007.53, N 10.73. WouRd)/ 6 68389 H

PCT/ | B98/ 0]72%.2 104 -54-
5 ) QI e &al cd. for [err] C55.23, H7.53, N 10.73. Found: C
55.51, H 7.72, N 10. 46. EXAMPLE 63

EXAVPLE 63 6-4-(2-Amino-cyciohexyloxy)-naphthalen-1-yll-pyridin-2-ylamin

6-[4-(2- Am no-c =2- Yyl am ne

Prepared as in E?Javﬁs%asanxampl 4nA684 5(!5“ P Q@-’@"@@@ tha§y1fPFé“qfi9@iFait:hl oride
salt. 1p HHR kdHodR): (Hs6 (e un), 1376%@& 26L!zD4(m12|-?)636mm 21';') o?(mo 2 4

ém842(sz J ﬁ-% é&% (blg'?"ﬁeﬁ ‘(#) “f381H)i?—'§4 &‘7"'2§ #H)Béﬁi’n? dFﬁ 1 704876 ('g‘ 4 )n? °‘H)

8.32 (m 1 (h)1H),832(m 1H). [err]CNMR (d, [err] 24.30, 24.49, 29.60, 33.36,

54.87, 83.58, 106 0 2 50,
125,57, 127. 12, iGNV GHGN, e paztag, 2040, 355 Saz sty e gBpals

NG (% 33412288 doh00 12530) 126.80, 12657, 127.12A31.32, R @8I 137.9% (6R86) 152.80. 73,
H 6. 54, 4N 94sgts. Found: C 60.63, H 6.58, N 9. 10.

EXAMPLE 64. 20

6- [ 4- (Pi per di n- M§(HEtREHRAepMRBral en- 1-yI ] - pyri di n- 2-yl ani ne

Prepared as in Exmnptaicdor icy-@;ﬁ?{mdmjl-d/m;mm@@ﬂ;m%@ 66.33,t Res .64/ dq achyl or i de

salt r d, [err 12 1.4 (m 1H), 1.54 (m 1H), 1.69

(m 1H), 1. '@f’f”ﬁn‘?sig "Eé%f‘l\%‘f [ ] 2. 45 Em 15)0 2.55 Em 15)0,

§H§3 36 (m(le?] 3.04 (m lH) 325w3 92(m 2H)1H;1 7%476Ebs,
=¢ . o6 X m
- . i’ C-NMVR (d, [err]

25. 72 27.81 3cPoparedss 'e’ﬁxam@e@ﬁm 0 Yield, 1316471 85°(%) gs the hydrochiqide salt

122.04, 125.02, 12aMRQd, COta,): 7 82-112R, 99), 1.52 fm, U H), 116%m] THi), 132(&251
154.79, 157

poal | cal o 130288 (D246 Gl 1 2.8:3 Gmy 3H. R o8 U 1. 325, B M@%%

6.50, N 9. 2&5 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).
BC_NMR (d, CDCL): 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,
1568.13.
MS (%): - 334 (parent+1, 100).
30 Anal. Calc'd. for CaqHysNsOs2HCIe1/2H,001/4(CH0): C 60.41, H 6.45, N 9.61.
Found: C 80.33, H6.50, N 9.28.

6-[4-(1-1sobutyl-azetidin-3-yloxy)-naphthalen-1-yi{l-pyridin-2-ylamine
Prepared as in Example 24, in 57% yield, mp 133-148°C, as the hydrochloride salt.
35 TH-NMR (d, CDCly): 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), 6.58 (d, J=é, 1H), 6.84 (d,
J=8, 1H), 7.3-7.5 (m, 4H), 8.08 (m, 1H), 8.30 (m, 1H).
BCNMR (d, CDCl3).  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, 152.89, 157.70,
40 158.04.




EXAMPLEGS
6-[4(1-i sobutyl - azeti di n- 3- yI oxy) - napht hal en-1-yl ] - pyri di n- 2-yl am ne
Prepared afoiosnéasenpl e 24, in 57%vyield, np 133-148C, as t heTmpss/aiess ors de

salt. 35 [err]H-NMR (d, [err] 0.91 (d, J=6, 6H), 1.65 (septet, J=6,
1H), 2.37 (d, J=7, 2H), 3.18 (m 2H), 58-98 (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, 1
H, 7.3-7.5 (m 4H), 8.09.(m 1 H), 830 (m 1 H. [err] G NWR

(d, [err] 20.89, 27.19, 62.17, 67.03, 68.54, 104.60, 106.61, 115. 26,
122.16, 125.20, 128S¢B) WREpal@+11M8).78, 127.05, 131.87, 132.25, 138.04,
152.89. 157.70. 40

A Anat T for CopH,sNCNZHERABNDRE H0): C 60.35, H 7.01, N 8.12. Foupd:
5 ME560.59.:H BaB N§Rd-ent +1, 100). Anal . Calc'd. for
[err] C 60.35 H 7.01, N 8.12. Found: gyamp EefO- 50, H 7.05, N 8.00.
EXAMPLE 66 , === .

6- [ 4- (8- Met hyl - 8- aSHe(fi Brazs

yl am ne 1@ Prepé?é@ﬂﬁﬁ Esdarﬁ;ﬂe 24) mFQSWl@ n'%‘t601275°@3£é)tué te}ddmhleﬁue%‘é@ 275G,

as the hydrochlori H-

8H), 2.305 (s, 3H)q'F§“§'%é (99”«2%&”43@@8(‘&?30%#3 Wﬁ%‘% (m 3**»%55 (HSH%H) 6(7?3
(d, J=8, 1H), (M.1A (43, (dJJ=8,,1HI)J-679@l 8, (), 6.34 Td, JAH)1H), 7.42.5 (16, 4H)) 8.¢8H)m, 18),09
(m 1H), 828‘3{4 . [err]CGNWR (d, [err] 25.81,
35.97, 40.52, 3 4 '69. 09 104. 46, 106.38, 115.09, 15 122.16, 125.00,
125. 70, 126. 31, 12804¢MR 1‘270%) 13687.435W3203@. 591@76899 M&GOGDS%'AWQQ

158.00. 45 1221s 1256@ Ko, a1 Ras gt 51!’121%2974 13239 18{89 153%@'15779

-

Calc'd. for [err] (i1.e., 1/2 carboxyl at'e): H 6.

Found: C 74.0%849 6. 65, N 10.85. 20

EXéNPLE 27 | met h IMS(%) ?ﬂkﬁéntﬂ o) ht hal, I

ur an- 2-yl met hy | 2 Y,

B epared ad 1 el EaA b FReS o8 s Ettreoitel " ER SR iR 8L 3bdic
_salt Found Eani0bHE 6165 N B),85] err | 3 34 (m 2H), 3.71 (s, 2H), 3.97 (m
£ 2 4.58 (bs, 5.01 (m 1H) | 1H), 630(m1H) 6. 48
' (d, J8fé!) 657dJ8 1H), 6.84 1H), 7.3-7.5 (m 5H),

©8.09 (m 1H), 8. 306 41(11-F1Jm—Z—ylmethyl»azetnden-3—quxp)rnaphﬂ:ﬂpm-yl}:.py,num-z-yla@u@q 61.12,

66. 84, 104.54, 106P15; areéLQJ m%ﬁamﬂl@- Hs0%bied %%75-90°C as&%%y@%chldhaésé@
125.63, 126.72, 126. 132. 16 138

-NMR (83ClDCl 142. 28 11'1-3 '_%52 74
157. 49, 157. 90. 4&?/153(3%("‘ 203 (hisr & 387 (M), 458 ( £ 20|
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).
BC-NMR (5, CDCly): 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,
157.49, 157.90.
MS (%): 372 (parent+1, 100).
30 HRMS Calc'd. for Cp3H,N,04 372.1712. Found: 372.1680.
EXAMPLE 68
6-[4-(Pyrroiidin-2-yimethoxy)-5,6,7,8-tetrahydro-naphthalen-1-y}-pyridin-2-ylamine
Prepared as in Example 48, using R-N-t-BOC-pyrrolidine-2-methanol, followed by
conversion to the tosylate and alkylation with 2-(2,5-dimethyipyrrolyl)-6-(4-hydroxy-5,6,7,8-
35 tetrahydro-naphthaien-1-yi)-pyridine, then deblocking to afford a tan, amorphous solid, in 95%

yield, as the hydrochloride salt.

'H-NMR (5, CDCly):  1.63 (m, 3H), 1.74 (m, 4H), 1.90 (m, 1H), 2.68 (m, 4H), 2.96 (AB,
2H), 3.50 (m, 1H), 3.90 (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).



30 HRVS Calc'd for [err] 372.1712. Found: 372.1690.
EXAMPLE 68

6- [ 4- ( Py¥c» 9driodden- 2- yl met hoxy) - 5, 6, 7, 8-t et r ahydr o- napht halmwmgg/bizzpyudl n- 2
-yl-am ne Prepared as in Exanple 48, using —
R-N-t - BOC- pyrrolidi ne-2-met hanol , fol |l owedsay conversion to the

tosylate and al kylation with 2-(2, 5-di net hyl pyrrol yl)-6-(4-hydroxy-5, 6,7, 8-
35 tetrahydro-naphthal en-1-yl)-pyridine, then deblocking to afford a tan,
anor phous solid, in 95% yield, as the hydrochloride salt.

[err] H NWVR [err]’SC-NMF{SGi pmamap,suzzm (@8)574249.28, 2790, 28113, 46)50, B7.68 7owes5, 4H) ,

? 36 (AB 106,05, 1?)3%0 Jﬁﬁg {2%1631?%8931 591,(1%.,23,'1)37.64, %@ﬁga,f’&;._sg,??szsg? 3)’18,(0'1

H, 7. 40 (t J a\nslﬁ:)ri)324(parent+1v@099/ 10339

PCTI 1 B98/ 01229  HRMS Calcd. forCz,, N.O: 324.2076. Found: 324.2055. - 56-
5 [err]CG-NVR [err] 31705 77, 23.57,°25. 28, 27.91, 28.13,
46.50, 57.42, 70.65, 106. 06, 107. E@L"ﬂﬁ.&z 126. 16, 126.80, 133.51,
136. 22, 10L37. 67, 6l ridi24 ?&mne324 (parent +1,
100) . Calc' ' d.,.10r, | oun é é—')
EXAMPLE 69 10 Q -methyl-2-pyrrolidine methanol to afford, after

- Met hyl - pyrdeblockingin BS%Iyrekt atan sdlidnap BO-RSAC 0 4 -36\A71 (Y reHICRY. 2- yI am ne

Prepared as in S | to
afford. after ‘"‘“@%E?%éﬁ'#g*-?ﬁ“%é@’)ﬁ %’I'gﬁra%%éns ?gk (ﬂpﬂﬁ%{gw C
[err] = - 362.887(nf, 3H),,3.1BHICN ) 4.13 (AB, 2H), 4.63 (bs,'2H), 18R (Hei=8] 1H), 8.88 (raH)2ZH6 1. 9
m 1H) 45 2. H, 2.56 (s, 3H), 2.83 (m 1 3.13
Em 1H)”54 31'%4'(*%16%1@%““”)1 24, 6. 41;g ,H?st, 1%9 6. 8% H)2H)
7.46 15 (m 4H) S(Gpmg_) 30%2@2 (%87,1% 64.27, 71.57 0406[@6 Clﬁpm [err]
23. 00, 28. 9% otl184(97,5186.69, 158432 42601 6,531 457 £15,13198, 453.061 13788, 154.78
122.07, 124 ‘,32?9 1]5%%764 125.73, 126.01, 126.53, 127.20, 131.29, '132.08,

137.89, 1541 157. 69, 158. 07. MB (% : 334 (parent+1,
100). 20 MS (%hed34 (eent*1d100).or [err] C 74.31, H 7.03, N 12.38. Found:
C 74.11 N 32, . . :

EXANPLE207 A Anal Baid¥. #t-C3H,N.001/3H,0: C 74.31, H 7.03, N 12.38. Found: C 74.11, H

6-[ 4- ( 2- Ami At & &Zhexyl oxy) - 5, 6, 7, 8-t et r ahydr o- napht hal en-1-yl ] - pyri di n- 2-

yl am ne P.r,ep,ar ed as I n ExaxpaMerée via the follow ng four-step
sequence: 2-(2, T .

di met hyl pyrrol vyl . 2 ] : pyri di ne
was first al kyl aPleﬂared as \m tExaﬁ\pbhh&,r oiaymeolfcmmﬁ@nfeur-suqs rugqmbassm(ms-

car bona a I odi

di net hyltzforar:%‘%trﬂ a?y‘ﬁ@g[ bYﬁ%a% dr'g'%éﬁrgwwkthg'%é ) 'pyﬁc{ﬂ% %eﬁgegaﬁtﬁaﬂg
ket one wwm&ciﬁ%%bb@@nqr@, Ysing Rosessivm earbhnydte 2 the rbasmndga catalytic amount of
O et hy| hy dggaxin] Balie) 8h BirdthPforhahilé! 8t 0PE for 24 hours, in 92% yield. The resulting ketone

was converted to the oxime methyl ether using O-methylhydroxylamine hydrochioride and
triethylamine in methanol at reflux for 16 h in 81% yield. The oxime ether was then reduced to
30 the amine using borane methy! sulfide in tetrahydrofuran at reflux for 2 days, followed by
refluxing in ethano! with sodium carbonate and cesium fluoride 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% yvield as a tan solid after conversion tot he hydrochloride
salt. i
35 "H-NMR (5, CDCly): 1.2-1.5 (m, 6H), 1.6-1.9 (m, 6H), 2.70 (m, 4H), 2.94 (m, 1H), 4.49
(m, 1H), 4.55 (bs, 2H), 6.39 (d, J=8, 1H), 6.65 (d, J=8, 1H), 6.72 (d, J=8, 1H), 7.07 (d, J=8, 1H),
7.43 (t, J=8, 1H).
*C-NMR (5, CDCly): 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.




triethylam ne in nethanol at reflux for 16 h in 81%yield. The oxine ether
was then reduced to 30 the am ne using borane nethyl sulfide in )
t et rahydr ovomamoesad reflux for 2 days, followed by r efAlCIABIEPIR2Y © =
et hanol wi th sodi um carbonate and cesium fluoride for 16 hours, -in-£2%
yield. The am ne was then debl ocked wi#h hydroxyl am ne hydrochl ori de
i n refluxing agueous ethanol to afford the desired final product in
89% yield as a tan solid after conversion tot he hydrochl oride salt.
35 [err]H'NVR [err] 1.2-1.5 (m 6H, 1.6-1.9 (m 6H), 2.70 (m
4H)*, 2.94 (8m 1H), MS @g): 338 (paretty, 108)) , 4. 55 (bs, 2H), 6.39 (d, J=8, 1H),

e o e S i e PET RPN M A

27.4, 28.2, 30.9, 52.1, 75.8, 106.1, EXARETY 114.4, 126.8, 127.0,
133.1, 136.5, 137. &islRAtidn-2 -1-yli- X 39

1331, 136.5, [4tRAt 2 %ﬁ%ﬂﬁxy)i@&tﬁa{en ] pyiifh 9%%9@ 57,
5 VB (% :Prgogged(aa & gmmp[g, 24}@[” L-azetidine-2-carboxylic pgig s g precyysorfte, N-t-

[err] 338.R23B0d-g1606lhe-BARthdrd Es the reagent to add to 2-(2,5-dimethylpyrrolyl)-6-(4-fluoro-naphth-
EXAMPLE 71

6- [ 4- (Azet i di n-¥9PYTiding: folones By ARRRVRLST Hipcking Bouns to;afiprd-45%, Yielfoha solid, mp 135-

Prepared as i nS@Canpl e 24 using L-azetidine-2-carboxylic acid as the
precursor to N-t- 4, - ifdine- 2:.mat 0}, a5 4t to
2-(2, 5-di met hyl pyrr %NM?%?%E# Ersli ﬁggﬁt‘ﬁ%' hhf §‘41(BS§I1§'S%%’%&P%&9)’ 38 e
by renoval of 1).d620 (my2g), 43ip$mit 1) o4.625r(bs, 28%ByaSdd,d=8f1H). &84 (md 2H)7.453m; 4H),
150[err] C.45 8.10 (m, 1H 8.3{@“1]_,. NVR [err] 2.33 (m 1H), 2.43 (m 1H, 3.4
(bs, 1H), 3.54 (m | 3. m 1H), 4.20ém 2H), 4.37 (m 1H),
4.625 (bs, 2H), 6.4%-NYR (3=GDChE)23.98, 4425 A7.45Hy2.1%:. 109.39106/34) 11335, 132,000
(m 1H), 8. 31 10pas hih.63, 125.73, 126.63, 127.463 G381 42008 137.9528%5423, 159%22058.08.7 - 45,
72.10, 104. 39, 106.2\?40 1§36 éS, : 1%% 80, 125. 04, 125.63, 125.73,126.63,
127.15, 131.50, 13M9§013% @At} 18Y: 157 62, 158. 03. MS (9

. 306 (parent+1, 100)Anal Calc'd. for CiHoMyDe2HCIGHH;Oe/2(E 0] ero 56.43,56. 6128, NH9B528,

N 935 20, Rayndc s 2k, KeBso2 N 905

6-[4- (1-Pyridin-3-yl methyl -azeti di n- 3- EX6MPLE fapht hal en- 1-yl ] - pyri din-2-yl a

m ne: ‘a3 ¢ 4 Exanml-6 . %% ) L
150 180[err] G, as b RBYrhifh-Biméthy1 BX AR 35/ 10%-nabihAéh lerr]

3.29 (m 2H), 3. 71 Rreparesiap in Exagiplefy in 24% yield, By 1905180°G oy therbyaspehiorilg sats
1H), 6.47 (d, J=8, 'hIMR (3, BOCK) 32878, 2K)D.71 6, B9), 892 (WM 2R), 489 (bs, 2+ % doBY(mLH) .
859 (m 159 H e et 6% G Py A & 27 412 @ lr e Rt T o
60.9, 61.4, 66.6(m,28Y753 (h06l),68 09Xh51H), 8.2P@En, OH), 886 (rd, 1H), BH4Ts, 1HP5. 7, .
126. 7, 126.9, 132. Osc iR 8 cokhf- B0 1% Bo 3B Qosh s, 1%, 920493581857 &

126.7, 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. CaI&'d. Tof CpgHyN,0e3HCIe3H,001/3(C,H,0): C 53.39, H 5.95, N 9.83. Found:
C 5322, H6.18,N943. - ) S : ' :

' EXAMPLE 73
6-[4-(Azetidin-3-ylmethoxy)-naphthalen-1-yij-pyridin-2-ylamine

Prepared as in Example 24, in which N-BOC azetidine-3-methanol was added to 2-
35 (2,56-dimethyipyrrolyi)-6-(4-fiuoro-naphth-1-yl)pyridine as in Exampie 24D followed by sequential
removal of the BOC and pyrrolyl protecting groups, with the final step proceeding in 75% yield,
in 75% yield, mip 88:110°C, as the hydrochloride salt.
'H-NMR (8, 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).



VS (O/c) 383 (parent+1, 100). 30 Anal. Calc'd.. for [err] C 53.39,
H 5.95, N 9.83. Found: C 53. 22, H 6.18, N 9.43:

EXAVPLE W 99/10339 PCT/IB98/01229 © =

6- [4- (Azetidi n-3-yl met hoxy) - napht hal en-1-yl ] -pyridin-2-ylamne ._ ~
Prepared as in Exanple 24, in which N BCC _ggetidi ne-3-nethanol was added to
2- 35 (2,5-dinethyl pyrrol yl)-6-(4-fluoro-naphth-1-yl)pyridine as in

Exanpl e 24D fol |l oned by sequenti al removal of the BOC and pyrrolyl
protecting groups, with the final step proceeding in 75%yi el d, in

75% yiel g, np 83BEINMIC(s, 85CL)e3dny dosctd.fribgle, m|5t1151 122.0, 125.0, 125[46F|£dé+ NVR’

3.2 25 (d, J=6, 2 63
Eggr] oH) 7245(5%1651%2@% 1%—!)4 5‘3@%@9(%15;;‘)1(5% %8? 6 (m ELH) 8. 09 (H)m 1H),
8.29 (m 1H).  MS (%NBBIHERE0 100).

PCT/ 1B98/ 01229 , - 58-

5 "3 NG9, for CagfhalsOypiCIs2HQe3R(C ) £ 57,35 He7.00, Ni8.08. Found:

122. 0, 125. 0C 52874 7123 821. .

125.7,139. 6, 127. 1, 131.4,132.0,138. 0. 15 158. 1. VB (%
306 (paﬁgnt +1, 10 %‘é—@f or [err] C57.25, H7.00, N

8. 04. Found: 6-[4 1=P;yng‘L2-yimethyigetmnﬁ -yioxy)-npphthalen-1-yi]-pyridin-2-ylamine:

EXAMPLE 74 Prepared as in BX@mpR-24L in 24% yield, 97-120°C, as the hydrochloride salt from
Pyr|d|n2}/ | -azetidin-3 onxyX napthalenl -yl ]-pyridin-2-ylam ne:

Prepared as™AMECHRAe 24, in 24%yield, np 97-120C, as the hydrochl ori de

sal t from t &H-NBIRy(@Er CIHTIY)aB.42 (m, 2H), 3.89 (s, 2|-[),e¢.m1]5l-(lm[\m her (s, 2H)35445 (N

c 32538 (e, B ya. 058 0.8y Bk b 2Bt B4y 76 Q00 S o By 787

(m 5H), 7.6A4<8, 1H), §.07 (48), 8B, BHOXEK(m, 1@)X), 8.30 (m 1H), 8.55 (m 1H).

[err] G-NVR [err] sg. »maga +G8¢)881.65 84143, s%% ﬁ%szl(?@eéfl 11%%5 42’12091%%29?
122. 13, 122. 42, .125. 18, 125 60, 126.

136. 58, 1381242, 1125.180 12560 12673 128. 92,1531751 1325% 1’@5815'?8% 14880, 152.77,

M5 (99 : 3831604r et 76l 15264) ' Anal. Calc'd. for [err] C 55.08,
EXiMiEE N510 70. Né(g} 383%515%%4}14',100)'. H 5.61, .N 10. 31.

6-[4- (N-net hyl - aAeau Caleld. Joryd N, O rBMTINT HEL,@NC 56 P8, H f9.iNI1 17X -Fouadri ©85.44,
Prepared as |% Frxarrpl e 24, using fornal dehyde in nethanol with sodium
cyanoborohydrl cilé at room terrperature in 30%vyield, np 240-255[err]C,
as the hydrochl ori de-5alt- from t et r ahy dEXAMPLEYTS [err] H NVR

[err] 2. 45 (s, sIHIN-méthjiPazbRiin-3-7iblly)-nsbhiieh Ly} Bibidin-B-yBireM FtéParedt a96in( M

25 Example 24, using formaldehyde in methanol with sodium cyanoborohydride at room

temperature, in 30% yield, mp 240-255°C, as the hydrochloride salt from tetrahydrofuran. -
"H-NMR (5, CDCl): 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) 655 (d J=8, 1H), 6.80 (d, J=7, 1H), 7.3-7.5 (m, 4H), 8.03 (m 1H) 8.28
(m, 1H). h
30 13c NNR (s CDCI:,) 4581, 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 CygHigNsO2HCIe2H,0: C 55.08, H 6.08, N 10.14. Found: C 55.34, H
6.01, N 9.82. |
35 oo EXAMPLE 76
' 6-.[4:(N-Is'o;irbbyl-'azetidin—3-yloxy)-haphthaIen-1-yI]-pyridin-Z-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.




[err]H), 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 [err]CGNWR [err] ..
45.81, 63.W99%94633%9, 104.44, 106.84, 115.08, 121.97, 125.23CT/IBIS/NO1229 =
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) . And®-. Calc'd. for [err] 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—Is propyl j.din-3 napht hal en-1-yl ] - pyri di n- 2-yl am ne
Pr epar ed a in Exar%‘ﬁ&mz@ C%@‘s)a Ok%’dﬁ OBECQH)OHQ (ﬁeptﬁfeéi&. i1h 31264, 2Hd) 3.96 (m,
pr epar at| on OobH), 4.65 (bSFZAYTRLE (1), o8y 2B LN & dod t | 4ol 0

yi el d, 120- 134?&8(& ayhr’% Qé_}j )m o;qj . g r(d jlg ﬂ:ﬁh??’g ’r%ﬁyﬂ-l)b?'é?asn.
W0 997 10339 .

PCT/ 1B98/ 01229 BC-NMR (3, CDCI3) 19.30, 50.44, 58.78, 65.40, 104.52, 10681 11512 12’2%

(m oH), 3. 96%W1£§£§ ]'22136 1%97859%68% ‘%H?F%Z 1@713(3711" 115.%?3 1é7333 1(5%}02H?] =g,

1H), 6.6010d, J=8, MBHY): B32Qgarénds1, J6), 1H), 7.4-7. m 4H) 8. 03 (m

égi) 408 5(7)4( 5. 15%6’*%3' Cai°q5f°Ifz‘Hfiﬁ’%'5Be' D: [C’e{l &3 E’c?]"%iég' 525 ok Cg% 04, H

126. 73, 126. 89513i9?% 132.15, 138.15, 152.66, 157.21, 158.02. 10

M5 (% : 332 (parent+l, 100). L palc d. for [err] C 57.02,
H 6.61, N 9.50. Found; C 57.:04, H
EXAVPLE 77 6-[4-(2-Dimethylamino-ethoxy)-8,7.8 9-tetrahydro-5H-benzocyclohepten- -yll-pyridin-2-

6-[ 4- (2- D|1ﬂetﬂ§dnmm no- et hoxy) 6, 7, 8, 9-t et r ahydr o- 5H benzocycl ohept en- 1
-yfl]-pyridin-2- [ npl e 37, using

2 byt bxy- 6. 7. 5. o PEPHERGHPEATER 2589 &M hE otsranydis S Reepabbsnage
materi al , whi eﬁthmrtmgerpatemﬂ vetichf vods| weymaredBasgfollofd: 48 97014 mitnd)YEIRy@ioKpPFHEE

(Syn. Commun. s‘§n G&hmy 5;8% 6‘3% @gﬁ)ﬁ‘ ggz Xﬁloﬂéb‘?e%teeﬁe?e WeIcRd" P 3 LR tlheat

seal ed tube a
1- oxo- 3, 4, 6, 7189 fWe%‘hﬁytar%veshom&w@rwﬂreﬁ@-uenmm@wynernd49afza yield,

fol | owed lzy l’mdd;% rébdctidh WlﬁaQWpRiaéﬂWéceM%}f&drt% é?'nglfé%gt e tr%&menﬂg?tﬁ €

and treat nent V\{Ij | or o- 5, 6- yanobenzoqui none at 9
for 1.5 h (se@ OTORIRG 'W@P@ﬁﬁmqw"eésé@c(f&rg‘gﬁr)(sqw Med. Chem. o7 3803 (1994)) to

4- acet oxy- 6 7a&r@4~beétdsﬂw Qte’frbhybmls‘éﬁﬁéc%&{éb@ﬂ@ ini @'Vﬁﬁeféi %k gh Qll aﬁ-ﬁy@ﬂ%ly@i's'
Hydr ol ysi s droxi'de’in

ui v ere ssium h
et hanol at roSm )t‘uérrﬂ aéﬁ"lf?r pfgser?{]%"%ass'”mq\@%'\?@d%'“5&%@|aéI'Q?"btf" fatueedfer ¢ &d
4- hydr oxy- 6, 7989 t4d¥r pibly chf dhé IdemdiZ@me@hemtgaeleahadrbel‘-l-b%ﬁzocqum&ﬁtédec aftdron
by col umaghr gimRtpg s s in the
sequence t hen ?a’FF*” c@%hf gég%'te g’ﬁﬂ% §§e 'Bé'&e TEUHYES,
yield to gi Vethpﬁéollwqgc@@fnpggtsaﬁhe final step proceeded m 89% yield to glve the product as an
amorphous solid as the hydrochloride sait from ether.
"H-NMR (8, 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),674 (d J=8, 1H) 7.10
30 (d, J=8, 1H),741 (d; J=8, 1H) . : -
C: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). '



anor phous solid as-the- hym‘ddhtﬁ?_Td?;alt from et her.

[err]H NVR [err] ‘\ (m 2H), 2.34 (s, 6H), 2.75 (m 4H),
2.93 (mW099/102H) 4\@‘? ““‘&“ 4.48 (bS 2H), 6. 39 l(Cd'/leS?ﬁ;ZZQlH)q o
6.62 (d, J=8, 1H) ,LJ-'B s1H) 7.10 30 (d, J=8, 1 H), 7;41.(d > J=8,

1H). [err] C-NWR [err] 26. 516M0R7. 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. MB (% : 326 (parent+1,
100). - 60-

5 5 CLAIMS CLAI M5 1.

A conpound of the for wherein ring Ais a
fused 5-7 nenbered satrwu!r:ﬁ?pgdndoorﬂhﬁﬁ@%rat ed ring wherein from zero to

two of the ring nmenbers are heteroatons selecte
ni trogen, oxygen and 10 sulfur, with the provi
menbers can both be hetgroat ons;

nis an interger fromt to SIX and
sel ected, independently, | al k
aral kyl, wherein said ar and the of said aral kyl i$ phenyl or
napht hyl and the aIkyI noi ety I stra gAt )Jor branched and contai ns
from1l to 6 carbon atons, and wherein said\Nweu] aIkyI said ary

bt i onal 1y b WHesifirEiaie Aated 27 clnkerel Sulieg BB e zer
preferably fi? 8 ozéredlruanmrsmmw@m selectedaindependently, from etitregetnedxygen and
i ndependmnt Isytfur,fwith e dvido t¥no twh Q&;Q&eﬁt ring mdRBeRs Tag:brg h&t@ﬁggoms nit r O

hydr oxy, cyano, am no err] "al koxy, and am no;

or Rl and R2 forrﬁ'sP’G'Qé‘EWé’rb 'th the nitrogen to which they are attached, a
pi per azi ne, s greiiethenondivo lBysit; @hd di ne ri. n'g or an azabi cycl [ c ri ng
containing from &LR

4 neaber s m
nitrogen and the 't &g E(of’r‘rg\/\ﬂgd%j 'r? dSP%’oﬁ" Cr ) alky, ary' tet%&"’ﬂ?@ﬂ@eﬂe and d
pi per azi ne, iyt Whenein, sajdi and ehdithe @rvh maiefyyaf saitl mcikplgs phengisormaphtigpandmalalky be

15 moiety is straight or branched and contains from 1 to 6 carbon atoms, and wherein said (C+-Cs)
alkyl, said aryl, said tetrahydronaphthalene 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, fluoro, bromo, 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,
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;

ndependently, from

‘at no two adj ecent ring
uxygen or a bond;

and R2 are

yl, tetrahydronaphthalene and

2

I
m

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
25 selected, independently, from (C;-C)alkyl, amino, (C,Ce) alkylamino, - [di-(C-Cg)alkyl]Jamino,
pheny! substituted 5.to 6- membered heterocyclic rings containing from 1 to 4 rings nitrogen atoms,
benzoyl, benzoylmethyl, benzyicarbonyl, phenylaminocarbonyl, phenylethyl and phenoxycarbonyl,
and wherein the phehyl: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;
30 independently, from-halo, (C;-Cs)alkyl, (C,-Cs)alkoxy, nitro, amino, cyano, CF3 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 sait. of such compounds.
2. A-compound .according to claim 1, wherein NR'R? is an optionally substituted
35  piperidine, azetidine; piperazine or pyrrolidine ring or a 3-aza-bicycio[3.1.0]hex-6-ylamine ring; ..



——

substituted with one or upstituents, preferably with fromzero to two
substituents that are 25 H 'mll“ll ﬁmndent ly, from[err]al kyl, am no,
[err] al kywars9ono33s( di - [err phenyl substi tREEABIE1296 ~ -
menbef ed heterocyclic rings contalnlng fron11 to 4 rings nitrogen at-ons,
benzoyl, benzoyl net hyl, benzyl carbonyl, phen$l-anm nocarbonyl, phenyl et hyI
and phenoxycarbonyl, and wherein the phenyl noieties of any of the
foregoi ng substituents nay optionally be substituted wi th one or nore
substituents, preferably with fromzero to two substituents, that-are °
selrected 30 i ndepa@ndeheri said piperazing azetiqine; piperidieg Bnd pyselidingiRgsapay ontienally be

am no, cyano, sggsitu@a%t%ﬁé 8f fbre substituents, referablye\llnfﬁ(?roﬁ){ﬂd b 5 s&tatuémé/thﬁeare
connected onto the (.CH2) Tp

rombers. O Selcten,QphT: TR RORH: TR (CaE I, G coabaeine

f onp ]o unds. phenyl substituted to 6 memﬁelgd’ Agterg uoatiagwodiad g from @ lted fngd nitrodemra@ini3,
err] is an optio tuted 35 er| zet Zi ne
or pyrrolidin ‘f°x'a£’e oyzmeghygb 3"%‘%@?"0?@% "BT%@'&OW ﬂﬁg aP?eW&Ro’gca onyl,
-61- 510 and wherem trerptierwhrevieties ofsay df tie fpregeie sub$tmazte mayl pplionallp besubstilited

~and pyrroliding,y gagﬁmwsuea. de@?idréf ablf with from 3838 b duBLltlths! &”a?e Qéled?&r €

substituents, prefera zero to two substituents t
~selected, i nde‘rﬁ@n@j@ﬁmt%%"f’lel?nﬁcﬁﬁ)FMI(ﬁyq:a)al@m Ao, Fminoy gyang. (s %QQ%

[di- [err]al kyl ] amano, A comgel@¥écoRiing b ickaltt e%@:éamﬁ*n?efemadaiyaw.@wgllc
rings containi n froml to rings nitrogen atons, benzoyl ,
benzoyl net hyI Eﬁﬁ‘?ﬁé’a‘t‘%onyl phenyl am nocar bonyl phenyl et hyl and
phenoxycarbonyl 10 and wherein the phenyl moi eti es of any of the

f or egoi ng substituents may optionally be substituted wi th one or nore
substituents, preferably with fromzero to two substituents, that are

sel ect ed, i ndependently, from halo, [err]alkyl, [err]al koxy, nitro,

am no, cyano, CF[err] and OCF3. 3. A conpound accordi ng
to claim1 wherein [err] forms an azabicyclic ring havi ng the fornmul a
WD 99/ 10339 PCTJI B98/ 01229. -

- 62-



[err] I | | "
R3R4N \aRa

and WO 99/10339 d err] are sel ect ; dr agen,
[err]al kyl, phenyl, num(umlllwﬂ“!]r“r‘!% R g ]er r1)al kyl C?gglﬁﬁ%% :@')g'-,
[err]al koxy-(C=0 -, phenyl-C(=0)-, naphtlggl-C(=0O-, and

[err] NC(=O) - wherein R err] and Rerr] are selected, independently, from

hydrogen and [err]al kyl ; and 10 Rlerr] is selected from
hydrogen, [err]al kyl, phenyl, naphthyl, phenyl-[err]alkyl- and

napht hyl [err] al kyl -.
6k

4

N

/@N )I%
R3R4N

NR3R4
é i =
and
O~ N N)g
X
|\
/

wherein R® and R* are selected from hydrogen, (Cy-Ce)alkyl, phenyl, naphthyl, (C,-
Colaliky-C(=0)-, HC(=0)-, (C;-Colalkoxy-(C=0)-, phenyl-C(=0)-, naphthyl-C(=O)-, and
67, .
R°R'NC(=0)- wherein R® and R” are selected, independently, from hydrogen and (C4-Cg)alkyl;
and

5 .
10 R” is selected from hydrogen, (C,-Cg)alky!, phenyl, naphthyl, phenyl(C,-C)aliyl- and
naphthyl(C,-Ce)alkyl-.




WO 99/ 10339
PCT/ | B98/ 01229~ &mghar maceuti cal conposition for _

treating OVO PY/HOBBN' | ng a m@ B“E\% d from t he PGTABIB/ALIS] St i ng
of migraine inflammtory a soke, acute and chronic pain, ~—

hypovol em ¢ shock, traumati*c §hock reperfusédn injury, Crohn's d| sease,

ul cerative colitis septic shock, depressi on, Parkinson's disease,

mul tiple sclerosis, A DS associ ated denenti a, neur odegenerative

di seases, neuron toxicity, Alzheiners disease, chem cal dependencies and 10
addi ctions 5 enmesi s4. epi Apbanacentioal eomposition ar kreating or dnevacking azomdition seledtdd from
respiratory digst r(ﬂéﬁg? n o] and
wi t hdr awal sylﬂ%t %ﬁsﬁé cﬁﬁgﬁqﬁ% m'%ram%owe 2"geggs)ereagéy %ol)(e %ﬁgg%{{?t %ﬁ&@éﬁ?&n
rheunat oi d ar t"’YﬁOVQ’?TQ'C skppl | traumalis s Q!*J rapeéfdsmalmuw&rpmﬁadimse sdlsereve splitinaepticor d

ULy S BB sl R, B e i e
conprising an” ?”eﬁt"’%ld‘i’ﬁ?ﬁ%BW‘hf&‘,'gW "'?‘?5'5 diseass, gherigal ?‘Wﬁ'?def’%es and

ef fecti \l; Ie fion  taddiaibisngmests, Epiiepsg inkiety psymbblsﬁlﬁe’ﬁdlrt]rhllarﬁb] famdes@m&@ame fridforlel v
accept abl e cart S, A et ho treating o vent i ng
a condition s& ﬁs{)eﬁ'o??' Infyced d?lgﬁrgecagﬂs\@g??% Sy m&"ms'dﬁ’ an"@&B’i %‘3@% isease,

- inflammatory dstsm;tbmis., rhetmatdic arituis, tosulation, dilbed ardiopgdpathy, haquiey stirehard Sijagk,
traumatic Huntﬁﬁﬁﬁg dls @rf | ol d%%gﬂmén dhﬁgﬁéenedﬂ% atd'la%glz "

colitis, septic shock, e scl'erosis, assocl 'derre
neur odegener aPeRAEEPaINY é@%‘&ce" H@WW%‘ GR'F‘B’]SW an grepHnbef £ compoupd ardording e dainQ

di sease, AlszhejafeeffeetivdiibRatiy ors,laeéwgﬁducrd&a&rmash Sﬁanﬂﬁﬁimﬁﬂw debdpRBR caRBES S,
epi | epsy, anxi ety, rauma iratory distress

syndrome (ARDS), nbr phi ﬁ\éﬁq?%a Bg"éeat"'tgcﬂrg'ieé‘ﬁ@%g a °°"d't'°“aﬁeﬂ§°tﬁﬁ‘ ??{EPE%UP §Y%{8tSns
I nf | anmat ory bHwiglaind iirdlesetory it asee Istrbite] ddut, ant bieromiE b, tygovbiermic shadk, traumatic

oyul ation, dil ﬁt}cﬁqep%?f[:s(?cinqwarg Qﬁéi‘h‘% glsggslétu?ce enc%llt Cor{gctshgékhlémppl cpekl l%g,&lBg S

di sease, glauc e enera |on
di abeti ¢ nephessssiatay c&mnt@amel@pdegene@hmmses zrsauronctgnptya yemgsswd‘nPakmmrsu ng

to said ”%Wﬁldisééleaﬂ&ﬂémeré’ﬁns@as@Qﬂaﬁ@qe&ﬁé‘éﬁ&% 5&91 atdﬁlcﬁ\olné'e'ﬂiells dolpky, | aﬁxrety,

effective in treati ng or preventl ng such condi t

. phar maceut i caPSCB5oRga0 Mgy gfuti SRR F'ﬁ@swnﬂme AR @grmm@@chmynqen a
manmal , accor dhd Withdrawdi adyfiiptbms, cmﬂammansryl GowelNG¥zakd) dsiobritHiifls, rhéupttdid/ @t uNt

of acorrpound _— ccording to claiml nd,a.phar u1;| al | ccept abl e
carrior T30 owiation, dGS cSuHyirgng B bl ey Ry MR <, Feaeeuoone,
conpri si ng admanilart degensgatioo,  diabetic neuropathyn diatsdtic acpiCipathp End i dandey nreéfrmmfhate
anount Of C%Hﬂ?&#éﬂg adiibi ﬁgtgﬂ'{gqgsélé)mgljm%l%]amount ofa cotmpound acco$d| Oq to cﬁm 1, that is

phar maceut | cal treat preven accondl tion select ed
from théﬁﬁ*“@u@trﬁﬁﬂs‘?@fﬁvﬁ&"%ﬁmﬁ‘rﬁ: #ome, inflammatory di seases, stroke,

oo AP SH, hte bt 1
usi [ u Y | |

rrulot i pl e scl er"%g\"él }i'f"lﬁg" s‘%ﬂ’at ERgEiRG ALNCS nRikiing, é“??[')'“t\}’é ao‘?°§'l?

neur on tacoordingtty claitidlpantsphammacdticdily atseptébie cdiisease, Al zheinmer's

di sease, cjemi cal 9epe”9ier9&h§§ofalﬂﬁgnqg nos 341 rﬁrﬂaps%?n@ﬁﬁ@sgdmﬁ% g%ysand

anxi ety, psychosis, head trau respirratory
(ARDS), nor ph|'ﬂ?€'mah@i‘i@§@hlb@m@¢ﬁ§ﬁt¥%afawwalchfdpwmmcsfywm1| nf | anmat or y

bowel di sease, 8, ost«q;aarmaaéuh&au Sompbiift G iritiFlg & prdVehtink 8 coritidh Sdidctdd from
dilated cardi ?rryo‘% (%nSIS%r(I:QUtO -mi réug]eal |nﬂ%|(r)n;ngto='yn dusegées 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, aduit respiratory distress syndrome

(ARDS), morphine induced tolerance and withdrawal symptoms, inflammatory bowel diséase,

osteoarthritis, rheumatoid arthritis, ovulation, dilated cardiomyopathy, acute spinal cord injury,

40 Huntington's disease, glaucoma, macular degeneration, diabetic neuropathy, diabetic



40 Hunti ngton's di sease, gL aucgna—fﬂacul ar degenerati.on, diabetic
neur opat hy, diabetic =

e I, ., o

conpound according to clai® m I and a pharmagsgutically acceptable carrier.

9. A nethod of treating or preventing a condition selected fromthe group
consi sting of mgraine, inflammtory di seases, stroke, acute and
chroni c pain, hypovol em.c shock, traumatic shock, reperfusion injury, .

Crohn' s #&li smampatbu and atricee inCalmdnirsal, comprising ahWOS , innihiingi ¢flective cdn@umtsefsa Al DS

10 as.soc.i %g’g% RIEY llg&bcgwggﬁe%%g%aﬁfdﬂﬁ@yd&czgtg%ggam&eur on toxicity,

depr essi on, I'se I SeaSe, chem cal
dependenci es and9 addl Simethad of teeatingi of prepgiitingp sonditiernselasteyt from the groupaohsisting ,

head traumag .,{ﬂgﬁ.ﬁ,g{ogytﬁexsegl s'irBiE@ %&téé(r{?icy hRAE. péiﬁﬂ;}g :emr é?i@él(‘ Fadrifieiced

t ol er ance | ammat or di sease,
ost eoart hr i $hosk, W@dﬁﬁﬁt‘%‘i’ﬁ Cd?mﬁldlsﬁi‘%- ulcerative gpliti, ﬁﬂpi%ﬁ’m'ﬂ |"'F"§'PB(§°'9V°S'S AIDS

car di omygpakd¥ciatés eeMei) laa&ro Eribrativd lﬂisléasekiu néur@gtmmys dypseea&e,w&u%uﬁ@rm
08 o™t A e SDSLA et RENS BEHRRRL B o e B B
i nhi biting pdytiesk| heed aaqmmadlmﬁ'esmramyrpmd syndromedARDE X maphihe@indicad toletance
and withdrawal symptoms, inflammatory bowel disease, osteoarthritis, rheumatoid arthritis,
ovulation, dilated cardiomyopathy, acute spinal cord injury, Huntington's disease, glaucoma,
15 macular degeneration, diabetic neuropathy, diabetic nephropathy and cancer in a mammal,
comprising administering to sald mammal a NOS inhibiting effective amount of a compound
according'to claim 1.:- -
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(57) Abstract

The present invention relates to
2-aminopyridine derivatives of formula
(D wherein G, R! and R? are defined
as in the specification, that exhibit ac-
tivity as nitric oxide synthase (NOS)
inhibitors, to pharmacentical composi-
tions containing them and to their use
in the treatment and prevention of cen-
tral nervous system and other disorders.
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