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2-AM NO Gwi)&gisuﬁijﬂ TUTED- 4- PHENOXY) SUBSTI TUTED- PYRI DI NES PCTIIB98100112
The present invention relates-to certain -

2-am no- 6- (2-substituted-4-phenoxy)- = _q. substituted-pyridines that
exhibit activity as nitric oxide synthase (NOS) inhibitors, to

phar maceut i cal comnpositions containing themand to their use in the

treatment and prevention of central nervous system di sorders,
inflarrmatogy di sor der s o_5aRbL e TRITEE DOL IS Rr =g
.There are three known isoforns of NOS and two
constitutive The opiesent e frvprtien t’%at%% t°r é?ﬁé’ﬁt |20°€P"3P'5 W&?Pﬁfﬁ&? ~kpfgnoxy)-

- (N-NOS) and e&%ﬁb@ﬁ?ﬁdldﬁ@mﬁﬁm cﬁﬁt?has nitric  oxidik Eﬁiﬁ‘aﬁe e(fNQSTEﬁ\hibWril ®5S

t th t trull
O e, o et il ot A P e Voo Bt
excess nitri ccantachenobiBystem disordeps, inflaromatory disprobiSSsepticstecioarndaltier tisortidre.

pat ;h0| ogy f_ a nugq'ﬁérsg?];ﬁ tﬁriﬁ%%ﬁ%rf ﬁfl@(?g £+ Rgl?uble% n‘é (l‘?-ll\lr(]ﬁggm'co sﬁgl.!g\{e

exanpl e, pr oduce I Seases

i nvol ve - forrasy eefamned do &8y prspealivaho netsm:alh NQ§ (mesa asmmtmm NOBFHNBE)wEaeh
certain cytoking t

wi th cyt oki ned s%sgh n%)é caniel guui(h;p% rsnon of arbthﬁ& t&ﬁﬁﬁlﬁlé r\»}\ﬂﬁ’é bﬁﬁﬁcﬁ Jl’ﬁé\&&ﬂé

t unoi- necr osi &f Mitde oyde (NQFR resgeRsgto (‘!?‘PHR FWBU“t HHﬁ@SEFVS%B'@ke’SFﬁEF WV'E(S’E‘@%N%
due to NO pr nge@ééon by NOS Hﬁ?a FOE NG PRSI0y ofta nurhtied BF tibrBerbi@Rd (cbndioRs in

o Bl or 3 Bty E6t oftel: N broducei b OB Bt R Ay b IR deairs TR Ut | 1

t he p atsy‘stdnogwypofendmsms estorit shdek anttherapyl witharextain sytsijriss € rhsslpden ssown

i schem a. For eg@éﬂyar patnhmp 'hgétéﬁ %h cytokmes éﬁtzh las S\W jqﬁeﬂ .ﬁ@ﬁ%ﬁmt? (IL-2) or

-anel i orate cere
268, p. R286 {u®9BcrosisSappr(ENE) saﬁer@vto&ewmﬂ shq¢l§ anfbmaﬁensmri duedo H? produced

sel ective inh k- iR ducible NOS! (ENOSP Q& | B 5&5‘&' 20,p
273, p. 15- D o s bphaget M hauciol h pnee!

arolein 2(9| sé #9093 ubﬂoﬁénh@é‘i"'éﬁ?'hp"?@%ﬁ@ﬂ'%l’s also be'*evedp'a?H-N%a'aﬁp? Pﬂee'"t
tol erance. atﬂmagvmfanseaséb iobthe lc@rﬂraDiﬁenNtuN@ﬁtdﬁﬁtﬁdﬂ&&@ﬁ:hérﬁfaalFﬁi eXéﬁiplénﬁhlBlﬁdrer

proxi mal m dd r ter I usi on see e od
Bl ow Vet ab, - 9h-NGS a8 Boen Sheudh b itort@ stberelsqubnd doieaf i - S8 AL BfRiy
shown. to be’ efzSae(pt R286 (1895 tSuppressianpdf iadinvantipduced arthritie by celentieslinbibitiercofiiNQSy
in the late p W paw | icking and acetic acid-
30 induced a%?égrﬁn%gfn iF | Onivgg%;gg% ng% Br. J. Pharmacol., 110, p.

219-224 (2593). Fi MQ prpduced by N-NQfpis moagwq Pieyr el in diseasesiach 8s Rergbraldschemia,
reported to beajh %@ﬁ#at@lfolé}érmgs FoP Q*éi\‘lpﬁé (ﬂﬁ'ubltﬁﬁ’%f N-NOS decreases lnfarct volume after

o et S RATOHE IR T 8t drResebt o E et
i nhi bitors and@mqe F"d&'{e ‘feﬁbfla' Zdenp R5e éﬁt"'lec’ﬁ 88 nt4 8f
CNS and ot her gda-szs” dens. aruos whibitibre Had 8lsd Beddngho®fl tSbé efiectivy Pvartindzitaption, as
~Application 60/ ;8 fi I.e%}t3 % I;‘)g_?ce(%m ﬁ?ﬁ“ %_g‘gg %8,8 L. . .
Provi si onal s %ﬁct%zm 16 3! t&f I?Fr rah ced Baldp hékﬁ\(a aﬁa %E&% acid
- 30 mduced abdominal constriction assays, we&&maggj_ 110, p. 219-224 (1993). Finally,
opioid withdrawal in rodents has been reported to be reduced by N-NOS inhibition, see
Neuropsychopharmacal., 13, p. 269-293 (1995). _ _
Other NOS inhibitors and their utility as pharmaceutical agents in the treatment of CNS
and other disorders are referred to in United States Provisional Application 60/032,793, filed
""35 December 6, 1996, and United States Provisiona! Appiication 60/014,343, filed March 29, 1996.
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5 ' Summary of the SOtz
Thi s mv‘é’rﬂ?s@i’?”r’el ates to conpounds of the formula - [b@f
wherein Rl and R2 are sel ected, mdependentl% from hydrogen, hal o,
rr

hydroxy, (C err]-C6)al koxy, (derr]-C%rr])al kyl, (C2-Cerr])al kenyl,
and (C2 - (err])al koxyal kyl; and 10 Gis s_eI ected from
hydrogen, (Cerr]-Cerr])alkyl, (C.err]-C6)al koxy-(Cerr]-C3)alkyl,

~am nocar bany- (derr]-C3)al kyl-, (Jerr]-C3). al kyl am nocarbonyl -

_ -(C[err]-é[er'r]) al kyl -, di-[(Jerr] arbonyl -(C[err] -
C3) al kyl -, and N( Rhielirvkptiohfetitas]td Edthppunds-oDhp sdriyib -, wherein Rlerr] and
Rlerr] are selected, independently,. from . hydrogen, (Clerr]-C7) alkyl,

t et r ahydr onapht hal ene and aralkyli wher eip
~aral kyl is phenyl or naphthyl ar@®'the allkyl
and .contains from1l to 6 15 caryenatens, a’d wherein

he aryl noiety of said:
Di ety IS sfral ght or branched
sai d

(Clerr]-Clerr]) alkyl and said td dr orh!pht hi¥yne and the aryl

nmoi ety of said aral kyl may opti olg be substituted with fromone to three
substituents, pref erabGyOfromr2gso to two substituents, that are

sel ected, independently, from halo, nitro, hydr oxy,” cyano, am no,
(err]-C4) 2 -

M or ] and R@; B»Ljﬂ? Oa?nlr’in(ia G @Jded%@ép(e]:&enfy ﬁl)sﬂn?ngbrg%en halo, hydroxy. ( (S g)af%xy
attached, a 'Csﬁ@ke“!"p?’ﬁ’épzdqul?'kma@li‘ylt %ﬂdne or pyrroli d| ne ring or a

sat urat egor  Uns g fsaefeted 43R IRMfogb (Cl-DQaI@YQC?O})aIkoxI: «CCOWNFI, Bivitdedbshy 6 to

i o 6 onFa £ Ay Bt 6 0. ARl i ] SRR sl

wher ei n sai dCpalgy; and rNi(R (R B4-C Hhilkye, whgreih iRTi arel ahdrep;méctddl dHidegentiéritig,sframnd

d h
or more suboTsEl o Cof oY, BEBYEBResRRARE Hhd arY uREroii e ach ity bl "
that are sel eratigds phenﬂ@peam&!manyﬁwefalmmcm[ I8 strgighCprsirariched angl contains from 1 to6
(J err] - Ger ediorbisis ng,\mher&ﬁ'safd%% ) syl Bhd La.@lté@éhJo%na?mhameém' the aryl

substituted 5 to 6 ered heteroc |cr|n containing from1 to 4

ring nitr ogeﬁ‘%fyoﬁfssa"béfﬁi"dﬂ/ may RPH H%t%‘?’ft't S Wiy fremr PEnip t three substiients,
phenyl ani noc piekeabyyl froh hemyioettnbydubsmﬂnﬁ hmBDXrECs’érebﬁﬂIYIhdepéﬁUEnW’lﬂfoﬁi Raid, ttro,

phenyl noi et of an e fo iing substituents may opti onal | y
be substitut h’(fsr%yt‘ﬁa'a%gmﬁ'? (ﬁbgé @‘8’8’3?’?‘{@ t)gﬂy' anpe: preferably with from:
~zero to two subst it BRandsR* foimatogather with tb@mmemmwwpemelpanelmcmdmnMe

( d er r]- 20 ptperﬁﬁ‘)eagﬂh'ae \Aﬁéﬁrroﬁc]mecﬁ;ga&rkgééfuraﬂb toF Qnsafﬂ?gt&i) %% ’I'lﬂ%l:gsf = and

pl.perazi ne, plperl aze
pyr r oI i di ne fFontaiIngiem §4p 44 ring membershirany ¢ ita 8 of whigh giysmtmsn rfmn R0 aﬂttwacﬁfled

to -(Cerr] - fhibRbiehydeh, dnahRredt bt virih sxaaen; of said -(Clerr]-

and wherein said piperazine,. plpendme. azetidine and pyrrolidine rings and said

azabicyclic ring systems may optionally be substituted with oné or more substituents, preferabiy

25  with from zero to two substituents, that are selected, independently, fr_om (C4-Cg)alkyl, amino,

(C1;Cs) alkylamino, [di{C,-Cg)alkyllamino, phenyl substituted 5 to 6 membered heterocyclic rings

containing from 1 to 4 ring nitrogeh atoms, benzoyl, benzoylmethyl, benzylcarbonyl,

phenylaminocarbonyl, phenylethyl and phenoxycarbonyl, and wherein the phenyl moieties of any

. of the fbregoing substituents may optionally be substituted with one or more substituents,

~ 30 preferably with from zero to two substituents, that are selected, independently, from haio, (C,-
C.)alkyl, (C1-C3)alkoxy nitro, amino, cyano, CF5 and OCF;;

and wherein said piperazine, plpendlne azetidine and pyrrohdlne rings and said

azabicyclic ring systems may be attached to -(C,-C,)alkyl-O- (wherein the oxygen of said -(Cy--
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C4) al kyl v odiSeoiére Oxygen atom depicted in structural formmumpsmoua _

ni trogen atom of the NR3R[err] ring or at any other atom of such ring
havi ng an avail abl e bondi ng site; 3- or Gis a group of "the
formula A [err] wherein Z is nitrogen or CH n is zero

or one, q is zero, one, two or three and p is zero, one or -1 0 two;
and wherein the 2-amno piperidine ring depicted in structure | above may

optionallysb -O- Mbrh Bepicted in structural formula 1) at a nit tom of the NR*R*
or [err ‘]‘5 eC)alkyIO fs%@&&&: t he epﬁarnggerﬂtlllr?:alrfnyaa)c%eapqt'a %agao e'? such

conpounds. 1%ngoratany °the'T‘H%m Bfrsélﬁ’é?ﬂg haMoean av3iiRblg bopding$itgt es to t he
pharmaceutical ly as;@@taegad@oamecbr@QdAt ion salts .. of corrp_ounds of the
formula I. The acids which are used to prepare the phar maceutical ly _
acceptabl e acid addition salts of jthe af'ore nti oned base conpounds of this
i nvention are those - whi ch r XIC acid addition salts, i.e,

sal ts containing pharnmacol ogi callly d¢cept zf ©anions, such as the
hydrochl ori de, hydrobrom de, hy i de, ni t rate, sulfate, bisulfate,

| A
(CH,),

wherein Z is nitrogen or CH, n is zero or one, q is zero, one, two or three and p is zero, one or

10  two; , _
and wherein the 2-amino piperidine ring depicted in structure | above may optionally be
replaoed with
and the pharmaceutically acceptable salts of such compounds.’ _
15 . 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, je,, salts containing pharmaoologidally'aoceptable
anions, such as the hydrochloride, hydrobromide, hydroiodide, nitrate, sulfate, bisulfate,
20 phosphate, acid phosphate, acetate, lactate, citrate, acid citraté, tartrate, bitartrate, succinate,
maleate, fumarate, gluconate, saccharate, benzoate, methanesulfonate, ethanesulfonate,
benzenesulfonate, p—toluenesulfonat_e and pamoate [ie, 1,1-methylene-bis-(2-hydroxy-3-
naphthoate)] saits. ' |
The term "alkyl", as used herein, unless otherwise indicated, includes saturated

25 monovalent hydrocarbon radicals having straight, branched or cyclic moieties or combinations
thereof. '



20 phosphat e, . aci d phosphate, acetate, lactate, citrat e, acid citrate,
tartrate, bitartrate, succinate, mal eate, fumarate, gluconate,
saccharate, benzoate, nethanesul fonate, ethanesul fonate

) ) _ ] ) ' PCT/IB98/00112
benzenesWAWR4P¥ p-t ol uenesul fonate and panpate [i.e,

1, 1- net hyl ene- bi s- (2- hydr oxy- 3- " naphthoate)] salts. " The
term "al kyl ", as used herein, unless ot herwi§e indi cat ed, includes
saturated 25 . nonoval ent hydrocar bon radical s having strai ght, branched or
cyclic noieties or conbinations t her eof . WO 98/ 34919
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The term "Sone or MHREERINS Mo RUbstiuents”, a8 uspdieral). FRfers @f%?‘ganB"fzf’”HWBtP of

substituents that equalstfhﬁ oGt #eSmdxintum fumtbet Of Substitusatsiposuiblebasbeé bn dfe number of
substltuents a Ie ba ed on the nunber of avai | abl e bondi ng sites.
The term "hal® ua 88° ?fer ein, unless otherw se indicated, includes
chloro, fluoro, The terb'r thalo", andised Herein, Qiless otherwise irEmtﬁtpl_iwdgis cblofep fuanels: of
this inventi r %pounds of the formula I, and their

phar maceut i c%ﬁ"% g‘cge table salts, wherein Gis

N(Rlerr] )R err ] ) (EGP@PIF-‘:} OCF@PHOP')dSaﬂfW inYeTHONETR] @MPPYTAR[0E the] f?““”!? b @néh dheir

d| met hyl ani n&?,gme? RécLbRBIk R8s, ﬁﬁr&ﬁ dis %ﬁ(hk)mfcm ARyl and N(R:")(R‘) is amino,

err ] aim no or one t he err
V\D [gg%49 1]9 dlmethylammo methylbenzylammo (C,-C4)alkylam|no dl—}(C1 (Y,VI )ar?lgyug'mno or one of thL ]

PC-I-/ ]\898/ 001*@]0\”“19 groups: o . - -B-
HSCQCHS | O
N .

HC ] CH :L,

H..,,




[err] 5 : NA _
y Preferred corrpounds of the formula | include those wherein
R is hy(;bpgggmﬁpd Rlerr] is (derr]-Cerr])al koxy anpctmBssmoinze
“ortho position relative to the pyridine ring of fornmula 1.

Ct her embodi ments of this invention relate tg conpounds of the formula I

wherein Gis a group of the fornula A as defined above, wherein Z is
nitrogen. 10 O her enbodi ments of this invention relate to
conpounds of the formula |I wherein R[er]r . and R are sel ected,

i ndependently, from ((err]-C2) oXxy. O her enbodi nents of
the invention relate to conpou ds f theforrmlal whergin\Gis a

group- of the formula A, as def Hywherein Z is i tpogen, each of p
and nis one and q is ' mo!“ 15 . O her enbdNli ments of this

I nvention relate to conpounds oLLahe formula | wherein the 2-

am nopyridine ring depicted in formula I. above, is present..
The present invention also relates to a pharmaceutical conposition for-

treating or preventing dition selected from fhMe\group consisting
of -m graine inflammatory di sgases (e.q, .astg sori '@|2_| eczenm,
arthritis) stroke, acute and xhrojiNesp¥i n, hypovol®m c sigck, §)

traumati c shock, reperfusion injury, -Crohn's di sease, ulderative colitis,

septic shock, nultiple sclerosis, AIDS associ at ed ntia,
neur odegenerati ve di seases, neuron toxicity, Al zheiner’ di sease,
chem cal dependenci es and ad_dlt ion (e.g, dependencies g@drugs, al cohol

and ni cotine), enesis,_A4p epsy, anxi ety, psycho ead trauma,

adult respiratory distresg (ARDS) , rmrp | ne nduced

tol erance and w t hdr awal b nf | ammat ory bowel ase,
osteoarthritis, rheumatoid arthrN s, yovul ation, dil at ed_lN@rdl orryopat hy,
~acute spi ngl cord injury, N% : :

Preferred compounds of the formula | include those whefein R? is hydrogen and R' is
(C; - C)alkoxy and is in the ortho position relative to the pyridine ring of formula |.
Other embodimenfs of this invention relate to compounds of the formula | wherein G is a
group of the formula A, as defined above, wherein Z is nitrogen.
10 ' Other embodiments of this invention relate to compounds of the formula | wherein R’
and R? are selected, independently, from (C,4-C,)alkoxy.
Other embodiments of the invention relate to compounds of the fohnula | wherein Gis a
group of the formula A, as defined above, wherein Z is nitrogen, each of pand nisone and q is
o, .. _ e _ _
16 | Other embodiments of thns invention relate to compounds of the formula | wherein the 2-
| aminopyridine ring depicted in formula | above, is ‘present.
The present invention also relates to a pharmaceutical composmon for treatmg or
preventmg a condition selected from the group consisting of migraine inflammatory diseases
- (e.a., asthma, psoriasis, eczema, arthritis) stroke, acute and chronic pain, hypovolemic shock,
20 traumatic shock, reperfusion injury, Crohn's diséase. ulcerative colitis, septic shock, multiple
| sclerosis, AIDS aésociated dementia, neurodegenerative diseases, neuron toxicity, Alzheimer's
-=  disease, chemical dependencies and addiction (_e_g_ dependencies on drugs, alcoho! and
nicoﬁne), emesis, epilepsy, anxiety, psychbsis, head trauma, adult respiratory distress syndrome
(ARDS). morphine induced tolerance and withdrawal symptoms, inflammatory bowel disease,
25 osteoarthritis, rheumatoid arthritis, ovulatic.).n,. dilated cardiomyopathy, acute spinal cord injury.' _



PCT/ 1 B98/ 00112 . WD 98/ 34919 5  Huntingt on's di sease, ParKi nson' s

di sease, gl aucoma, macul ar degenerat I on, diabetic . neur opat hy,

d| abetlc n_e hr o at hy and cancer in a rrarmal, including a hti;agm,g, i sing
' Pof a conpound of the fornula I, or a pharmaceutically

accept abl e salt thereof that is effective in treati ng or preventing

'such condition, and a pharnmaceutically acceﬁ?‘abl e carrier.
The present inventlon also relates to a nmethod of treating or preventing a

.condi tion sel ected fromthe group consisting of migraine inflammtory
di seases (e asthma, psoriasis, : eczema, arthritis), stroke acute
“and chroni% gﬁ#"ﬂ"gtqt'&spcﬂﬁ??% Rarkinsanle, dispasgnedidicompodacular degensrationy fdid

injury, Cr Ohﬁteﬁroﬂétﬁﬁ%&ﬁettclﬂeﬁlﬁbﬁtﬂy\/éhdQ:thdet' inSa mﬁlﬁi%ll McIEdAEL K hubh, tcbMbising an

sclerosis, Al ssoci.at e ntia, neur ener ve di se
T on L ok oAUt A GBI BT . o o e e ot bl ah et B s
addi cti ons ( effective ineseating@npreentimysuds cogeitiorq brdbdnpHarreave utitallyaicteptable cadibr.

enesi s, epilepsy, E\E{S%e}(t invet &PQ% ?el et F‘%ﬁgggf @Eﬂl”é br E%%&tth&raot{oﬁd jon

di stress syndr orre Hine 1n € an awal
synpt ons, 14 nfslelammyhaomm cqmsxsizmﬁ migraine inflanyrateny diseanes (8.6, astiea, peerigsisl

arthritis, ditd, Whritd), %Fo@g Gtk I RTVARARRAIC Yain, SRypbFotehiié Q‘,ﬂ{:ckc ngm’aﬁy BHiokk,

Hunt i ngt on' S | sease Par I nson's | Sease, | auconm, nacu egenerati on,
di abeti c reperfwial} it HyFONTYR HiERRER. CUIFREMe 8&'!9? h§ePlih ahacknmfiple SOBrONBNS,

including a taaéa%etedc Qé?ﬁédtnﬁl 'hﬁuroé’ééene?ﬂﬁé Ndisdagds neutda SoRick, nnfﬁmherand@éaae nt
of a conpound, of t

fo { ..a pharnace t I ca t abl
OBl Lhor oof SheTicsl fepergeptks, madelictRaR: BSTRCT S, feRy Aotdl BaMPISn
The presets |emee|atepmfpse,lmmeny Aispihesis, theaditranine; ammwiplratat/ distegsagndroro (ARDS),

I nhi bi ti ng n'ngc;r;!:h?ne indyegd hgﬁl ce: Iéﬁ&hﬁvﬁlﬁi vgpsé'ntp%n% nﬁﬁgﬁltat?rb OE{L 'crﬁgea%e

human, conpri sing an ng e a conp
of the for fru logteparthais, wthetommsl ewlation, sliatedrezudiorayopathy, achterspinil cord | uwry 25

pharmaceut i Cﬂt}nﬂng’{’&'?se%égéee ﬁéﬂaﬁéd?nrs dlsease glaucoma, mabliEr Rfe§ hoh mﬁ%ﬂ&ﬂcon
also relates to a ne i nhi b NOS in a mamal, inc

hunan, conpr |"§P'ﬁ53t'%¥d rﬁql?P%"t 'éﬁpf“i‘?aatt’b a%da F"t‘i‘cﬁ'ail’h"ﬁa magMRidnGiuding 17 f‘ﬁ"ﬂ?j‘ @P‘F‘Efé,sﬂgv e

amount of2m admmlst@lﬁ@mai?ddné?ﬁmél AR afmBlintof acdmpoertd oF i YormiROICsHd shatrhateutically
acceptabl e sal jon also rel ates

t
to a phar rrac«?ﬁ‘f?pgagl% s@@{?ﬁﬁgﬁ thf’H?teffe&’vet"tteegP"%(’d p'é??'e"?'@%suc \F&'ﬁt‘l ng a condition
sel ected from t he Thequgsestdmentini alp relaterity a phareaceutiéal aanmmoryfadurmm:a@mtnc

(e.g, asthma,,,gg erﬂtrﬂa% Ewoéﬁru‘i erﬁérAn?al l&%ﬁg‘a)rﬁmﬁﬁ rc%énsu@%th‘foé‘ﬂxﬂnbﬁt Qecfive

pai n, hypovolem c ocK fusion I n
Crohn' s di seﬁ@”ﬂttﬂf@e@&tpw@ &fdhe fOF"BU'a Sep@ @amlﬁlca' cegpipble salt ereOf and a

scl er osi sz5 Alpt;)gmgmgé“ata@gpggmﬁéra neurodegenerat I ve di seases, neuron
t oxi ci-ty, Al zhei rrer e end enC| es -and addi ctions

(e.g., dependenci es hSrPr‘tiF'ﬁd’B’e"t’QP Eﬁ?lfﬁateéﬁ?ia "'f?gmd HT 'E BRiiNgNOS b earamal dnglydings /|
anxi et y, psyahashzm, chragiding raﬂuﬂistenagiltd baid eBpinahbNQS dHihibithg eFectye1dmour® of a

(ARDS). 10" DU g RE S8l EhA Bl B0l SYHRAGTS. 1P| ammat ory

bowel diseas euna ovul ati on,
dil ated car d| onyoﬁlalew,eseat invention |ahg|relg*@$ do ianpharmaceutical composmon for treating or

30 preventing a condition selected from the group consisting of migraine, inflammatory diseases
(e.q., asthma, psoriasis, arthritis, eczema), 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, Alzheimer's
disease, chemical dependencies and addictions (gg,'dependencies on drugs, alcohol and

35 nicotine).' emesis, epilepsy, anxiety, psychosis, head trauma, adulit respiratory distress syndrome

(ARDS), morphine induced tolerance and withdrawal symptoms, inflammatory bowel disease,
osteoarthrifis, rheumatoid arthritis, ovulation, dilated cardiomyopathy, acute spinal cord injury,
Huntington's dieease, glaucoma, macular degeneration, diabetic neuropathy, diabetic



Huntington's di sease, gl aucoma, macul ar degeneration, diabetic neuropathy,
di abetic - WO 98/ 34919 .
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5 nephropat and cancer in a mammal’, incl udi ng a human, conprising a NOS
I nhi biting effectlve : amount of a.conpoynd of the forml a I, or a

phar maceut i cal | y acceptable salt thereof and a phar maceut i’ cal ly
acceptabl e carrier. The present invention also relates to a
met hod of treatl ng or preventing a condition sel ected fromthe group

ot 95 0" B ath{ i AL HERLAAK, ALBAARE Rurkdy SomiRZhE Do BREAfNRewve 1

eczema, - ar acut
traumati c shorkqunt of a comeguad fof, e dermulaj luprya ptrarrmhcpeuscaﬂy smsiable sl greseof and a

colitis, septifilQGicanyGébddidbletatfel €r0Si s, AIDS associ ated derentia,

neurodegenerat I ve di seases, neuron toxicity, Alzheiner's disease, .
cheni cal dependencThes PRt Anyentiop j2lsa Jeletes do adeathaddefirerting ofrpreventing, a sprdifien|

or ni cotine),selected froﬁfmé igfoup SBHslsEIySHf migraié, SAEmRNCAeskss (el %émHaa?Bmas's
adult res |rato ring«%ss s‘%/ndrorre '\?AE}H&% 15 m)r hi ne | nduced erance
“and withd S). iSHPkea ATEE oF ¢ Pains lermic shocks {rauaglie

r heumat oi d arr‘ebﬁrfu'sibs injary,uCahi's riiseatie| arcadmansomnsorwmiaaéhb@k rmmﬂeasammlAmsr d

: ki di |
degensr at i on, SR eRints. HelEREEnalals diFas; relriE IR acipoE: IRe | n
a marmal , i nwmmmgdepehdnmns mérqddlpmnﬂu deperdenriesi @t drugsigaltahok af dicotine)al

a NOS i nhi bi tgirfa a&a.usﬁgy ich/TBYRhosl b fhé%d%ﬂiﬂ?%glt REpiRF di é%roeeyLﬁmg;'me @Rns?f a

|
pharnaceutlc cce ta
formula | 1$1a\/§°r€!"lﬂ? awd'eféﬂt @ﬂesanaﬁdaﬂ%éﬁ"@ﬂrawe' [FERPPLaRS, sﬂnﬂammatom crowst disease,

enanti oneric mamrmgtrﬂé@ﬁam bhriti® foVBatioh Ndifatet r@é@r&ﬁy@ﬁm ebé\tt@% ih&) c%l'd inj uny,
optlcal | SONEr s oners of nmpoun ﬂ formu

and ni xtures "I“HE’P&B?S disrpseo Pﬁﬁ‘f“sﬁrh%r &t 9@5?"’“3‘ mac% nﬂ?ﬂﬁ"?"aﬁ?ih QﬁtlFt'c
met hods of t rreatopethy, diatfetic @ephadpathg dnbl asancep i ai marrhal cinpiliding hhﬁman compnsmg

respectivel ] Lhcl ude u nti to
t- hog e depi c%lec? "ﬁ“?teqn 8rt° ﬁ'ud m?'ﬁ'% '%&? 'nmgﬁ'% §fectwe 8?"’??3?& %&PB ?{th W%ﬂa or
ot her atoR@ eare phepiagewidallypciepiable gajttheraefr eof Such conpounds may be
useful as resear Chcaﬂabuﬂasagﬂmms 1t R Schird ééﬁf??sbg.kd m&é}éf@ggmﬁta.fewm

studies and in binding assaty I's 1 nventl relates to
Corrpound s of qrﬁgttomﬁxmpg dias e[e@r,npl}c forms. This invention relates to all optical isomers and all

stereoisomers of compounds of the formula | and mixtures thereof, and to all pharmaceutical

compositions and methods of treatment defined above that contain or employ them, respectively.

25 Formula | above includes compounds identical o those depicted but for the fact that

 one or mor'_e hydrogen, carbon or other atoms are.'replaoed by iéotopes thereof.  Such

compounds may be useful as research and diagnostic tools in metabolism pharmacokinetic
studies and in binding assays. |

This invention also relates to compohnds of the formula

VHA

"

30 _
wherein R', R? and G are defined -as above for compotunds of the formula I, and P is a
nitrogen protecting group such as trityl, acetyl, bénzoyl, trimethylacetyl, t-butoxycarbonyl,
benzyloxycarbonyl, or another appropriate nitrogen protecting group, and wherein P can form .



30 wherein R err], R2 and G are -defined as above for conpounds of the.

formula I, and Pis a nitrogen protecting group such as trityl,

acetyl, benz%, trimethylacetyl, t-butoxycarbonyl, PCT/IBIS/00112 )
benzyl ox , or another appropriate nitrogen prot ecti ng group, and
wherein P can form _ PCT/ | BO8/ 00112 WD 98/ 34919 ’
PCT/ 1 B98/ 00112 ' - 8- 5 a
ring with the protected nitrogen, in which case the hydrogen that is
depi ct ed above as bei ng attached to such nitrogen is absent

Such conpounds are useful as internediates in the synthesis of the
phar maceu®i calring with the psetegtesnitragrp driwbish easerts hygrogen that is depicted above s being

i nvention al g@ached @issh ﬁ,@o rmgenis of the fornula [err] 10

wherein R, R2 an P are nd Y.i | uqr o, or nzyl gxy.

Such conpounds U r%nn?gﬁsrﬁre e f BfefBeTab T S svpiness b eeraadaeteati
- phar maceut i cattivg carapounds ofdorpalands  of formula 1. WO 98/ 34919

PCT/ 1 B98/ 00112

This invention also relates to compounds of the fomiula

R?

10 | |

wherein R', R? and P are defined as above and Y is fluoro or benzyloxy. Such compounds

- are useful as intermediates in the synthesis of the pharmaceutically active compounds of
formula 1. ' )



5 Det ai | ed Description of the

I nvention The conpounds of .the formula | may be prepared as
descri bedwonssimsef ol | owi ng reaction schenes and di scPCHIESS#H01IR] esS
ot herwi se indicated, Rerr], Rerr], Rerr], Rerr], R5, Rerr], R7, Rerr]
and Rl err] and structural formula | imthe reaction schenes and
di scussion that follow are defined as above. WD 98/ 34919 ' '
PCT/ 1 B98/ 00112 . - -10- 5 :
SCHEME 1 [err] L - OR

5 ' Detailed Description of the invention

The compounds of the formula I may be prepared as described in the foliowing reaction
schemes and discussion. Unless otherwise indicated, R, R? R®, R%, R%, R®, R’, R® and R® and
structural formula | in the reaction schemes and discussion that follow are defined as above.



WD 98/ 34919

| - . o PCT/ | B98/ 00112
-11- 5 | SCHEME 1 CONTINUED
o: - WO 98/ 34919 - |
pCr/ | Bos/ OPESO o 12 5 ~ PCT/BYS/00112
SCHEME2 ’ [err] ] : :

) . -10-
5 SCHEME 1
OH. OR

-y

Br 1) K,CO4/TsCl,

. Br -
acetone O
| | HO - 2)RX | o7

OR
KOHEOH o
H,0
2 HO
v
OR
K,COy/BnBr 8r -
L BuLi/THF
acetone/heat o B(OCH,CHa,),



WO 98/ 34919 - S PCT/ | B98/ 00112

13- 5 . . SCHEME 3
[err]  wooesmeone | ) . _ ~ PCT/IB9S/00112
| 1
5 * : SCHEME 1 CONTINUED
OR  OH
~ A
| OH | CHs
) _ | pZ _
H,C
i Pd(PPh,),/Na,CO,
EtOH/H,O/heat
CH,
HCO,NH,
20% Pd(OH),

Vil

hydroxylamine

lower alcohoIIH;O

HO™ -

IX
A



CONTI NUE AS : W TH COMPOUND WD 98/ 34919

- PCT/ 1 B98/ 00112. ' - -14- 5 _
SCHEME -4wo 0834910 _ ' ' PCT/IBYS/00112
| 12
5 SCHEME 2

DMF or acetone DMF or acetone
1. Li AlH,, AICI,
THF
_ OK
2. BH;/THF H R2
"R¢ N\Rs

(G=CH,C(=O)NR3R4)

Ic
* (G=CH,CH,NR3R¢)



Terr] WD 98/ 34919 |
PCT/1B98/ 00112 - | - 15- 5

SCHEME 5wo 98134919 [err] S . PCT/IBS8/00112
| a3
5 - | SCHEME 3
Br o Br
BnO B BnO CH3
) X - |
(Bn = benzyl) : Xi
F OH
S/
B
OH

BnO BnO

VIA

ViB

CONTINUE AS
WITH COMPOUND
VI IN SCHEME 1



WO 98/ 34919 B ~ PCT/ | B98/ 00112
- 16- | | _
| wosnls _ N PCT/IB98/00112.

-14-

N _ABOC
MsO-

TBAI,
KOt-Bu, DMSO

1000C

X | } I

%



[err] WO 98/ 34919 .
PCT/ 1 B98/ 00112 - =17- 5 _
SCHEME 7 wo 98/34919 ' ' o PCT/IB98/00112

- 5.

CN/\/Cl

-Cs,CO0O,, acetone
heat

Cl/_\/NRsR“

Cs,CO,, acetone



PCT/IBY8/00112

WO 98/ 34919
-18-
~16-

PCT/ 1 B98/ 00112

WO 98/34919

[err]

HAX _ - _ HAX

INX
O .
|96 eoljis
100 'saN
“Ho)g
AX | |
HO AIX o liix

“H '0/Pd %01 xnyes ‘043 By L

Z [}
O%2IN f00%1 | o 0//,
- _ _ HO¥ . 0
igHoud Lo ) i \/@

18



5

. - SCHEME 7 CONTI NUED |
[err] WO 98/ 34919 | _ -
PCT/ | BO80O 834919 _ -19- - _ PCT/IB98/00112
. | -17-
5 | 3 ~ SCHEME?

Cs,CO,, acetone

H.C
_ZV\C|

IJ 10% Pd/C 230C

o 50 PSI H,/EtOH
10% Pd/C 239C |

50 PSI H,/EtOH




[err] WO 98/ 34919 - |
PCT/1B98/ 00112 o - 20- 5

SCHEME 9 woosnmaory = L | ~ PCT/IB9S/00112
-18-
5 7. CONT

Cs,CO, N
‘acetone H,C \/\CI
. HC)




WD 98/ 34919 ' : :
PCT/ 1 B98/ 00112 - -21 -

5 ‘WO 988499 | |IIustrat es a nethod for preparing conPpCI/HS/08E2t he
formula | wherein Gis hydrogen,. Rlerr] is -OR wherein Ris .
(CJerr]-Clerr])alkyl and R2 i s hydrogen..iq¥hese corrpounds are referred
to in Schene | as conpounds of the fornula "I A". Referring to
Schenme 1, the conpound of fornmula Il is reacted with excess potassium’

carbonat e and one equival ent of tosyl chloride in acetone, at a tenperature
fromabout O[err]Cto 1§ about 80[err]C, preferably at the. reflux
tenperature of the react Xpure. A corrpound of -t he formul a RX,
wherein Ris (Cerr]-C6)alk d X is iodo, chloro or brono, is then added
to the reaction m xtur@ ant he mxture is allowed to react at a
tenperature ranging fro ut O[Q_E ]Cto , about 80C, preferably at
the reflux tenperature g g m xt Ihis reaction yields a conpound

of the formula I11. The\com ound of foN’mIa 1l is then converted into the
corresponding 15 conpound ®f formula IV by reacting it with potassium
hydr oxi de in ethanol, usi ngzva el as the solvent This reaction can be
carried out at a terrper atur about room tenperature t.o about t he
reflux tenperature of theytactfon nmixture. Preferably, the reaction '
m xture is heated to refl @ and allowed to react at that tenperature.
The conpound of formula IV is then reacted with potassium carbonate and
benzyl 20 brom de in acetone, at a tenperature from about roomtenperature
to about 80[err]C, to formthe correspondi ng conpound of formula V.
Preferably, the reactjon is condfcted at about the reflux

tenperature. Reacti®Zn of{he regulting conpound of formula V with butyl
lithiumin tetra &o uran|(THF) at about -78[err]C, followed by the
addition of triethyl borgteland gl | ow ng t he reaction mxture to warm
to anbi ent tenperature, syiel t he correspondi ng phenyl boronic acid 25
derivative of formul : I © . Reacting tge phenyl bor oni c acid
derivative of for a Vizmth 2- rB-m)6(25d|rre yl -

pyrrol -1-yl)-pyridi 1), sodijum carbonate
tetrakis(trippenyl phosphj ne)pal | @di un(O in 2t hanol / wat er or

THF/ wat er, atwp tenperatdre fromlabout roomteppes/ature to about the reflux
terrperature off the reaction mxture, preferably al_ahout the refl ux

t enper at ur e, el ds the 30 =correspondi ng- compou fror mul azVvl | 1.

[

Al ternativel y? the reactang of fornula VII can b replated with
anot her conpound of the fogula [err] - @ WAErein Pis a nitrogen
protecting group such as trztyl, acetyl, benzyl, tri hyl acetyl, t- 35
but oxycar bonyl, benzyl oxycayporyhk: trisghl oroet hyl oxyc§r bonyl or anot her
g x : '

appropriate nitrogen

m .
L =
T
F 2 =
o | W D_ll
g e :
©
o e 2
- = -
R T |
o, (@)
. . IN
~— | N ON 6
. = 2
O T
2|3
~ ™
o X <1
m.
e



WO 98/ 34919 _ : : ' : o
PCT/ | B98/ 00112 _ -22-
5 protectﬁaﬂ, L1§YgP and wherein the hydr ogen that is bonded Sr/vRobi1gt ect ed
nitrogen 1sa i when. P is a protecting group that fornms a ring
with the protected nitrogen, as in the cgﬁe of P =
2,5-dinet hyl pyrrolyl. Such protecting grotups are well known to those of
skill in the art. The above conpounds of the forrmula VIIA are either
commercially avail able, known in the scientific literature or easily
obtaining'¥sing wel I known net hods andﬁgggﬂ@ﬂ%s. 10 The benzyl
substituent can be renoved fromthe co f formula VI11 by reacting
such conpound with ammonium formate in water or a |ower al cohol solvent, or
in a mxture of one or nore of these solvents, at a tenperature from
about roomtenperature to about the refl ux tenperature of the
reaction mxture. This reaction is preferably carried o al_ the refl ux
tenperature in the presence of about ZQQQpaIIadl hydr d on carbon. The
resulting 15 conpound of formula IX is S 3 he desired
conpound of forrmula 1A by reacting it i NE'NH., a sol vent

sel ected fromwater, |ower alcohols and sol vent s,
at a tenperature from about roomtenperat unre R ot he refl ux
temperature of the sol vent, preferably at about™t he refl ux
t enperat ure. ' The procedure of Scheme 1 can also be -used to

make conmpounds of the formula | 20 wherein R err] #hd R err] are other
~than as specified above and depicted in the scheme. This can be
acconpl i shed by using a conpound of the fornula

[err] as the starting material and then carrying out the series of
reactions, as described above, that . are repregented in Schene 1 as
reactions |V->V->VI->VIB [11->IX->IA .25 _ $ﬂM$qE 2 illustrates a
met hod for preparing conpouy of the formula | wheneipHiS 1S . hydr ogen
into the correspondi ng conpounygs of formula I whereifn Gis other than
hydr ogen. Rgzejz?ng to Schenme 2, a conpound of the fornula I A
can be converted into the 0 correspondi ng conpound of forpyl a I C by
reacting it with the conpound of the fornBD& GX, ; Werg¢ is iodo,

) bonate in

chl oro, 'or brono, and [G1S CHZCHZN err]R[erﬁh and Mg a55|
ei ther. 30 dinethylfor TydD H%r acetong atya t | NT ropgpbout
room tenperature to about the reflux t : the m xtur &,
preferably at about tHe reflux tenperature. CohpOgyd

the fornul ae

| C can also be formed,| as illustrated in Schene 2, as bnylrst preparing
t he ' correspondldg compounds of fornula IB and then converting them
if so desired, into the correspondi ng conpounds of formula IC

Conpounds of fornula | B can

fornmed by reacting = xXii

HO



35 the correspondi ng conpounds of for mila lAwth a corrpound of the
formula GX; wherein X is WO 98/ 34919

PCT/ | BO8A{A9 ddr3a019 PCT/BIBIO0L1223-

5 defined as above and Gis. CHZC( O)NR3R4 and pot assi um carbonate, in .
ei ther DVF or acetone, at a tenperaturfg_from about roomtenperature
to about the reflux tenperature of the reaction mxture.. This
reaction also is preferably carried out at about the reflux tenperature. -
The resulting conmpounds of formula of IB can be converted into the

correspondj ng asﬁg&Q?PﬂHQQEs%hTét%m} %ebﬁnﬁb%ﬁ‘ﬂﬁ&é BiAnd R Wﬂelle % ig!Mm

al um num hydri de um num chlorid sol vent, or wt or ane
in THE. O hehydPgsn Rirs I’@%Irwhﬂ@mr%dﬁj%@)%'eﬁ’tds‘? Clarhyerges. hEhese oompewléa aresych

as dii sobut ylefaldtth HEBhEME T A@mpbinds bRRERAe GA"s0 be used.. This reaction is
generally carroid out at te erat ures rang:ogg fromroomtenperature to

about the reflux Refemng teachemg (i the Gpmpgya EPyi i isfeReted with gxggss gotassium
preferably caaborfle and ol eduh@leuitebff tosyt chiefideain akétbr, at a tempegd?@ﬁoma%aw¢ e

sovl. ents jnhcl ud t her or ers such as .ethyl eth i oxane
gl yme, 154[J Tﬁgmi'eiss(a $e9r%fF'F e\fg temperature of the re X‘é@ r§ gl@ﬁ'g?‘frgt‘g@ehow
..certai n conpdaermdia Rx wherelhR iIsCa-Cl)akgl\and X diiddoecidert or bromo, &uthen atideand the

Rerr] and R?%écﬁ%ﬁ{u?e Q%Rh&%ﬁﬂné g aﬁJN%d e feabrse S%engJeraﬁﬁQ gﬁgm%{rﬁr% gt 0C

“prepared. S oces
depi ¢ted in s@n&@@"cmemuw qtth? refwes&qmneamre Ofthe miieet Thhééﬁ&h@’c)@d@eﬁs@ﬂipognﬁwerre

1 invol ved i ny t:rtaefoﬁxm h@sm%mfarmoam&m\ma are tﬁ&pb&aﬁ%a\ﬂmghmécbon&&eﬁ&ng

depl ct ed In SC ene . eCI | Ca rogen an UOfO at
ol ol thatd! ompoidiof foghu by @amsurmthcpptafwﬂm%owe. s ctrapRlising vates a6 e

cor r espondi N@oRERNYHiOREEdh Carfisd dhrried oft at a tempefEIé1Pom At REMUSePatlrd € about
conver sion of co unds of tHe fornmul.a V bnfeo b&yhﬁg'se of the fornmu
{) o b 5

VI
in Scheme 1. thﬁ"fg %’[}‘?eﬁt'r‘f& BIFFFIS8 ch\?é“'i‘tg'er'setfe@@éﬁrep% in
Schene 3 as andauouedtq]eamdtthatﬁemrﬁratméarly, as shown in Schene 3, conpounds
of the fornula | &l do &515 tﬁéneregagﬁ' mﬂﬁ%@%&tﬁqQa@éﬁtg%@ b%rgzyﬁn

ort ho p03|t|onrelat|vetot ine ring
converti mP t iRoRidmp@RGeians Bt 8 @eraé’@(fwmééo% mﬂmwtemers@reetn@bwt 807, do forve the

cor r espondi n&onespond.r@mwbmro@mrﬁux@w Prefatly Hel dRtsleis b&m&@&ia@a%o&qﬁmﬁuw
VIB, in a matter anal o%?gs to . conversian_ of npounds of formula

V into those GRPEaFes oReaption V‘Pf fhﬁ SSWNge cqmpopRd of f°""“'%o\ﬁ'p}’8¥5‘n8%ty'of“h'f‘6‘r Hul as
VI A and . VIB mhydmfnrabemm atatoor -n&°¢, fondvedtbpmechaamesf twyrmeaﬁh ﬂ@wma_@ne

gggggg”‘lis OF & fdor! Pl %glv:%néﬁ:r‘@e Sl ﬁ&rﬁﬁeﬁtﬁé ﬁ%@s[ ﬁgggéegfpgﬁngﬁ F?yﬁ:&ro&gzn%&n ds
of the f o#Suldarivativeiaffasnwa®.i s NR[ err]R[err] and NR[err]R4 forns an

N- net hyl pyrrolin i 3

N oY R e e B0 R 6 Al of AL Wt SBI B

in an anal og®¥oH1-yl)-pyridings KYlhn sodim <RfoPRRie taﬂdstemnmenxlmSmwmﬁxr@m in

formula | D i strahdiard of @HF/QQ@F ai/\b Eéhpgraturé”ﬁom about room tem erature to about the reflux

nethanesulfon Iog rgyrrolldl car pﬁ%%/ hc acid tert- ester to form
rabyy & 6b

the compound® of ithg "Xm|Xt”reG o the 6‘?“8%? TREFIBUPEE 8 as
- C( =0) OCHIICS Idpregsppndingdedbobhd ohrmailan VIR, Alternatively, bthe) zedctanp biefoyrhula Milbesnyde or

a si m | ar grgéb@ceg@m,%ﬂ_@g&nptogmn&%%uﬁhe pyrrolidine nitrogen. Al so,

R via
_ Br”™ "N” NP |
wherein P is a nitrogen prote'ctin'g grbup such as trityl, acetyl, benzyl, trimethylacetyl, t-
35 butoxycarbonyl, benzyloxycarbony!, trichloroethyloxycarbonyl or another appropriate nitrogen



t he rresyl ate | eaving group can be repl aced wi t h anot her appropr| ate IeaV| ng
group. Preferably, WO 98/ 34919

PCT/ 1 B98/ 00112 ' - 24-
5 a cat ﬁ?ﬁ@’é’fmunt of tetrabutyl amoni um i'odi de ( TBAI) |ltsCTa 3%’?1"?% the
reaction mxture. This al kyl ati on reacztzlon is typically carried out"
in the presence of an alkali netal al koxide,“preferable : pot assi um
tert-butoxide, in a high boiling polar organic solvent such as

di et hyl sul f oxi de (DVMSO) or DWMF, preferably DVSO. The reaction

o o1 abl ¥ arieciad Boup pREWASSE e kot b s 7 Pg e Wb AR

formula Xl | wheh@ss tafp&:térmﬁ)gquthaf fofntsr amidgawithRhe grbiested nitroger, eﬁl incthé gékelcs P
referably ac h [.e [

ggent andy Cé)gr?e eﬁ‘é(ﬁ’g urg%hnﬁr%ﬁwg%ulpg%?gtvﬂe?rkn%‘gn %gg%sgetf %kh'ﬁ"(he au'f,ﬂ%t hyl

ether or gl yrabyveasommnés)lovéhﬁ forpulneYliA are eithgt wninmereictly dwaitabler soavai ingthe

agents can a'sEQnth‘@ ndé%%ﬂe 8|5éé%ﬂle irfthd YW kndbbrtHEROHD 2RY 7L

Di borane can al so be use oregoi ng reaction Is ene g'?f conduct ed at
a tenperatire f r omne bsnzyhenbgiituant ean 'lee’ﬁiﬂ@fe&tff@ﬁ’éh% 60@960!1 O&fﬁ@ufae\fll' B reacting -

E enper az ure @her éb@ndb@nﬂp\intrpé}nrﬁbﬁﬁhﬁlfo&nat@ rnemérew laMovidr aloghol sol@?@ B int R bfux
enperat ur e.

'As l trated %ﬁ_lhene , Iatlon of th
conpound of 8F RUPY® PHMGRE ST VER. 5t 2 mpe'at" HW')”?S%HE ‘T‘H’i*@“tﬁ"e@% t he
conpound of frempetare | df. thd néadtione mixturedn This @edtien dad Ipyeferatnd eatied] out at thel réfiixhe
present of aﬁ%ﬂase?atérgcpt S oSSk B GREG Yo% §aua9 %iémx@%/gﬁ[c% ”at- 8@@"' um

car bonat e, cesr um-car bona
DVBO or atfet @nnnpcpunu of fomtéé Xrigbery converted ik tbe desired a@mmuntbmmlam by feaotmg &bout

room t enper atyh Gy bRkt inf & ok |sictbd® mr%r fower ?Iﬁoho#spérﬁf Pl :Hsz\%fathes%bom

the refl ux terrperature or mul

"NR3R4 do not SP¥ens. &t 7 tamperlise fpra Gbeyt rm'sawatuwo about thetfﬁ@xrfﬁfi‘wfe of the

“iLllustrated |sa|v§ﬁhja§faaﬁyatrgdomqmén@wnpal@ay@ for the formati on of the

.conmpound of 25 mula |E. uct u formula |G depicted.in Schene 5,
ot PSCAee f Bon o B e Spapaiess O BE Aoty

“i-ncl udes such co (pigedure o
prepari nga hcwhbermzl%rmbcﬂz(ara athexdhagd as Ispexified dbave @sd depicted in the schenbe eThis/gahibeses

described in 5&'3@5'%@“ amF I k.t he benzene ring of the
benzenebor oni¢ adi d Cont ai sog%cyn%l oal k Dlgubstltuent Such i nternedi at es

can be used in the processes of Rchenes N and 3 to form conpounds of
the forrmula | wherein one or both of R ) %0 and. I§{err] are cycl oal kyl
- groups. Referring to Schene 6, the conp @ of formul'a XIll is allowed to
reflux, in the presence of magneswg@ |n THF or ethyl ether for about
8 hours, after which cycl obut'anone i R%dded to the reaction i xture.
"This reaction yields the conpound of fornmula _. Xl V. Reduction of the

conpound of PSMAFRtNG Velgdd! Al thep Farping Ayt Be serrs o FRartiogsas deacriber gbove, that
pal | adi um on amh@!ibntedm Schemiedras adsetihe IV-swLVENI-sURBAsIACt hanol , at a

compound B o st Ml SHBRGE oS earh Sroub o iEF oA kP G o
XV with benzwydbognmlruetmmméseomsemwndé of forinals €wherein G is other than hydrogen.
Referring to Scheme 2, a compound of the formula IA can be converted into the
- corresponding compound of formula Ic by reacting it with the compound of the formula GX,
wherein X is iodo, chloro, or bromo, and G is CH,CH,NR*R*, and potassiurh carbonate in either
30 dimethylformamide {DMF) or acetone at a temperature from about room temperature to about
 the reflux temperature of the mixture, preferably at about the reflux temperature. Compounds of
the formulae IC can also be formed, as illustrated in Scheme 2, as by first preparing the
corresponding compounds of formula 1B and then converting them, if so desired, into the
corresponding compounds of formula IC. Compounds of formula 1B can be formed by reacting
. 35 -the corresponding compounds of formula IA"with a compound of the formula GX, wherein X is .



'such as potassium cesiumor sodium car bonate,_ In a solvent such as
acet one, dichl orot hane, chl orof orm or nethyl ene chloride, at a
tenper.ature from about roomtenperature to about the , 9
PCT/ | Bog/ WA %8B4919 A | B mishachis
5 reflux tenperature of the reaction mxturgs preferably at about the
reflux tenperature, yields the - correspondi ng. conpound of formul a XVi.
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Scheme 4 exemplifies methods of preparing compounds of the formula | wherein G is

NR®R* and NR®R* forms an N-methylipyrrolin-2-y ring. Compounds of the formula { wherein G is
NR’R* and NR®R* forms other nitrogen containing rings can be prepared in an analogous
fashion. Refemring to Scheme 4, the t:ompouﬁd of formula ID is allowed to react with 3-
35 _methariesulfonyloxy-pyrrolidine-‘l-carbox'ylic acid tert-butyl ester to form the compound of
formula Xll. Other nitrogen protecting groups such as -C(=0)OCH,CszHs and COOR (wherein R
- is benzyl, phenyl, t-buty! or a similar group) can be used to protect the pyrrolidine nitrogen. Also,
the mesylate leaving group can be replaced with another appropriate leaving group. Preferably, _



boronic acid derivative of fornula XX as descri bed above for the synthesis

of conpounds of the formula VI- (in Schene 1) and XVIII (in Schene 6).
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of the 30 fornula Il
the method illustrated in Scheme 5 and described above for the formation of the compound of

\/

26 formula IE. Structural formula |G, depicted in Scheme 5, includes such compounds.
| Scheme 6 illustrates a method of preparing the benzeneboronic acid intermediates use
-in the syntheses described in Schemes 1 and 3 above wherein the benzene ring of the
benzeneboronic acid contains a cycloalkyl substituent. Such.intermediates can be used in the
processes of Schemes 1 and 3 to form compounds of the formula | wherein one or both of R’
30 andR%are cycloalkyl groups. - Referring to Scheme 6, the compound of formula Xill is allowed to
reflux, in the presence of magnesium metal, in THF or ethyl ether for about 8 hours, after which
cyclobutanone is added to the reaction mixture. This reaction yields the compound of formula
XIV. Reduction of the compound of formula XIV using, for example, hydrogen gas and 10%.
palladium on carbon, in a lower alcohol solvent such as ethanol, at a temperature of 'about room
35 temperature, yields the corresponding compound of formula XV. -
- Reaction of the compound of formula XV with benzylbromide in'the presence of a base
such as potassium, cesium or sodium carbonate, in a solvent such as acetone, dichlorothane,
chloroform or methyliene chioride, at a température from about room temperature to about the



~The correspondi ng conpound of forrmula | wherein the al kyl substituent on

“t he pyrrolidine nitrogen formula IP is replaced with hydrogen can be
obt ai ned o 9smaste ng t he conpound of formula XXII w thPRCVIBIFOMAXy|
anal ogue of XXIl, as referred to above) with trifluoroacetic acid or .

hydrochloric acid in a solvent such as di oxans, or ether, preferably

di oxane, WD 98/ 34919 : :
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t hese conpounds
30 compounds wherein G is other than hydrogen.

Scheme 8 illustrates an alternate method of preparing compounds of the formula |

wherein G is NR’RYCy-C.,) alkyl. Referring to Scheme 8, a compound of thé formuia XIX is

“reacted with bromine in acetic acid ata tempér_ature from about 0°C to about 60°C, preferably at

about room temperature. This reaction produces the corresponding compound having a bromine

3’5 substitu'ent para to the fluoro substituent, which can then be converted into the corresponding

"boronic acid derivative of formula XX as described above for the synthesis of compounds of the
formula Vi (in Scheme 1) and XVl (in Scheme 6). _
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reacting the product from the precedlng reaction with lithium aluminum hydride and aluminum
chioride in THF or borane in THF as described above for the formation of compounds of the
30 formulalC. . |
' The corresponding compound of formula | wherem the alkyl substituent on the
pyrrolidine nitrogen formula P is replaced wnth hydrogen can be obtamed by reacting the
compound of formula XX!I with (or an alkyl analogue of XXll, as referred to above) with
trifluoroacetic acid or hydrochloric acid in a solvent such as dioxane, or ether, preferably dioxane,
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gzt
([err]H NVR) ARPEEP ‘f‘eﬁ?l‘éﬁ"éﬁ}e esire solidsa & readily nce spectra were
measur ed for sol ut Thesstivencoteoatrels of thisomehtnrang fﬂaﬁlphﬂfrﬁ]:éubﬁmly latcepfible Ghlfsedre | OD

or CD3SOCD3 %qupé‘saﬁogqm.&tbl‘% 2., flef poesels” @E,%?“'ﬂ’[f?]m{’ %Ha o

downfield - fromt etrarre re deno ed
as foll owdl sa"dsﬂ‘ﬁm they a@oﬁ%? de: fugctlon as therapeutic agents m the treatment of the

aforementioned disorders and diseases in an affiicted mammal.

The active compounds of this mve_ntlon and their pharmaceutically acceptable salts can .
be administered via either the oral, parental or topical routes. In general, these compounds are
most desirably administered in dosages ranging from about 0.01 to about 250 mg per day, in

'35  single or divided doses (i.e., from 1 to 4 deses per day), although variations will necessarily occur
dependihg upon the species, weight and coriditioh of the subject being treated and the particular
route of administration chosen. However, a dosage level that is in the range of about 0.07 mg to
about 21 mg per kg of body weight per day is most desirably employed. - Variations may



riplet q, quartet, m nultiplet b, broad. ‘WD 98/ 34919
I

t

-PCT/ 1 B98/ 00112 : : ' _ _ . ' - -30-
5 EXAMPLE 1 pcT/IB98/00112 -

4- (6- AM Iw)lngﬁl %PN-Z YL) 3 I\/ETHOXYPHENO_ A )
Tol uene-4-sul foni ¢ acid, 4-brono-3-nethoxy-phgnyl ester . : Under
a Nerr] atnosphere in 300 ms of acetone was conbined 7.00 granms (Q)
(37.04 mol ) of 4-bronoresorcinol and 32.76 g (237.0 mmol) of '

pot assi um car bonate followed by 10 6.246 g (37 04 mol) o; I

I | f t u
Do ronesy " R bl oo 530 BedlS A LNE Jeb e St i
" was added. Thegsponse to saisl medicomentags Weiasen the typsofeharn@cdutical HBmiiation shosthand
reaction mxt MEQnﬁéeernﬁ@Qll\@ﬂtengl Liiech Wich rédt:f‘lﬂ)ﬁ&tratnon is cépn%i aft di ebwb .:%EJP.Eés

filtered through a pa elerr concentr at I'n vacuo to

13.0 g dsags lgvrls ?ﬁ'%ﬁﬂéim”&%""atn"fg’ieaﬂf@?a& TBnggHMaYHPe (Bfe $13p Geauetss \aéﬁera on
4]9]99 gf 18 i I()Cﬁh@'%bs&(%g¥ l%ﬂ&seﬁﬁéﬂ@éﬁpwﬁd Wehott o’huéi@‘a’h?ﬂarrrﬂﬁl Bk eﬂéif—’ fvided O
,

?CD%I [err ]19’ [@? 81/?3@3’ ?%e%ﬁ? ﬁ’sg"e"‘o“f?%?‘g §?¥F'a' sjnall sloges f%‘ﬁj’"""%"%‘!? (tEf°2$Ji)°““'79 47
| S?Brllebno- 3- netiaggz Lod- 1Y, 817 (a-1h, Q-. rr]) .at nospher e
was. i ssol ved 10 0 TE e gmmeungs of e ey el 5%69335%%‘3 ; ﬂ?famw%%ﬂs&"
into a sol utiwih m&emlqaﬂy IGoptatiles carﬂerephdmmsahydalm@f thesthefe matee previbosly
this soluti Onm?ﬁ@a?e@%@%ugﬂ anﬁ,séé’nLﬁ fayPbe c%ec? @i@sﬂl’ﬁj@r Ely qﬁ;ﬁﬁbd&s@?d MdAe

resul tant sol ution heated to refl ux e reaction was

cool ed and® co?ﬁf'&'ﬂal"!ét“?oﬂq"ﬂ ﬂ'\‘P&%ﬂSBt'ct"@ems of thﬁﬁﬁ?@&@l‘ ¢8R kg gdminjslere dn @ wigle variety
neutral i zed wftdiferpeldsageimt, Ldthéy AeY bE msbnneawexérroa@b%auehﬁba &Bébptable

ether (3 x 200 extr cts were sat ur at ed NaCO3
(2 x 4((30 m s)'"i‘gi"a"}%? 30%'%’"?38;‘%%8% d%%ea%esl ?'8%? W#fs( $PrRYS1.00
ms). The aquerearss, |salyes, suprdsitories, jelies,dgels, epdstas tidtions) mmﬁntsataqubdnyduspehénm'fsi C

acid (HC) aﬂﬁ,e&Qﬁe gslbkﬁﬂy %I&lésgy;v\yepr % detﬁ% S %%&Qrs inc ufe %&giy z]ﬂlu%tp ?Ir ﬁllér ! ed -.

200 ms). The organi c extract
over magnégl Lﬁf?%l%@@sf rediar arfl AAUPUS o RRNElRXIE agraanid rsolvents;oetx:o dfidrepvdr,4080 ¢

(81% of desigafmaceuticalPBRpRLitioM| &R 15 ¥§ia9lb|dmé§ﬂnéwgﬁhlo?tﬁ0&b@g ln %eneral the
Recrystal li za I on féa@m hexane/ et &.’d@ et her ™ af f orded e

compound as & VWP‘T"@ y-54actlye pqmpopRdsgRfcthis invention are pl"*se["‘el“r T‘-Hg WQECTS@T 8kr])

[err] é' 92 ( seofiténtratinddvels sangin from aB&tSB%&H}abouV?OWb)(\ﬂe@zHﬁ) : Z 63b( dd- 1H),

8.18 -1 . -.2-met ho enzene

Under ( a N2 H)at rmsph'(izorrec’rall RIBY %Fﬁaté‘mbsab'g% eﬁ%@'%@""éﬁ SPRIENs §”‘i§‘8§¥ micropgystghine
mmol ) of 3% clillesenspdBumaitrates x3igitre sarbormtedl dital§@8 phpsphate &rid gigrine mayfbepoipged um
carbonat e f ol digiaeenR4ricus3in egrantsrguﬁh bd Sartf (mtréfergﬁg RS Zﬁ(:ltatc? Erotgblg@a st;;]aﬁ

reaction was followed to refl"'ux- wth stirri
alginic acid and certain complex silicates, together with granulation binders [ike

polyvinylpyrrolidone, sucrose, gelatin and acacia. Additionally, lubricating agents such as
magnesium stearate, sodium lauryl sulféte and talc are often very useful for tabletting purposes.
30 Solid compositions of a similar type may afsd be employed as fillers in gelatin capsules; preferred
 materials in this connection also include lactose or milk sugar as well as high molecular weight
polyethylene glycols. ~ When agueous suspensions and/or elixirs are desired for oral
administration, the ective ingredient may be combined with various sweetening or flavoring
agents, coloring matter or dyes, and, if so desired, emulsifying and/or suspending agents as well,
'35 together with such diluents as water, ethanol, propylene glycol, glycerin and various like
~ combinations thereof. o . |

- For parenteral administration, solutions of an active compound of the bresent invention

in either sesame or peanut ol or in aqueous propylene glycol may be employed. The aqueous _



hours and concentrated in vacuo. The solid resi due was par_titioned- bet ween

ethyl acetate and water. The aqueous | ayer was extracted with ethyl
acet at e (Wworesdaaioni s) and the WD 98/ 34919 PCT/IB98/00112

PCT/ 1 B98/ 00112 -31-.

5 comnbi ned organic ext racts were washed Wi t.lag-lM sodi um hydrOX| de (NaOH) (2
X 100 ms) and brine (1 X 100 ms) and dried over sodiumsulfate,
filtered and concentrated in vacuo to yield _ 5.38 g (100% of crude
product as a colorless oil. [err]H NMR (CDCl [err]) [err] 1.37

(s- gH) : ]7- g 8 $ohutiond shodid pé s(l&b@"ﬁuﬁerﬁd (PeféraBly pH)gredter ¥an (85 iAelessary and thé 1Bdid
Smee:Dzyl oxy- 2(9 {‘F}E’i]‘%we’ﬂﬁ&ﬁ‘?yf%‘f% H‘p%seaqﬁuaous solutions are smtabler{ar [ntraveppus injection
at nospher e i npuffoses.s Toé oty Ispiotions! areT siftabia sor sintebadiciiar3 Sitrgm(stial BndTstilcutaneous

gl ar ] ¢ anaBo M. T BNSGRAA T o1E BRI fher s BRNeREng, §, oraiy
| i thium was aghkteuiplighediy wdw@hammbpmqyeewela@owntothosaraklliadal thedrtbel ow
-70[err] C4pThe reaghd; nf@] 2? %o"@ﬁa %'té faﬂtqln@{er tl?e?ggﬂlé ]chL&[nd;’ of dBlre%]rﬁt

whi ch 15 p0|nt 3. 43 orate
reaction was AYSNEEHPIEAl whep '“8?““9 mflammatpg[ ‘iﬂ"ﬁ']‘@sfoé Fheaﬁkmaalldlthlﬁ @malbezdose by

hours. The regsjtdfereats; émarsegéwsaswd;em&he@l otrhdhtsdhd MeSiikefin accordance it 'sBh@sld
anmmoni um chl or.i de I\i{ I and allowed to warmto ambi ent tenperature. \ter
'EHB%% uhes Pﬂ%ﬂ“

(100 m's) wasP €-sol.ution, the pH was adjusted to 5.0 with 1 M
HCl and the Tmamt;ant copoutids o theaformander mtmbmuos n&dylbe degrainetl aisthg X

200 rﬂs) he with bri 0.1 s)
and dri ed 1%-ver %@Ef{eﬁ%@g tEéfﬁgf)at oF eiq g"'ﬂ&%“a‘?s g tF% fortutie }S%ngﬁt 0
yi el d crude mr@dmeha' B!@Samw bﬁ(dﬁglmmd\MHGanMProcgdstealdesmbeﬂ oy Shhnaltithggl al in
acet at e/ hexan %&-%_6&1 965‘«%/(‘)1993 andf ?y sﬁ_lllock_t al., I|n Proc

4- benzyl oxy- -ne Noxy- ronic aclid as an NIVR
(oocierr]) 8 pR 151190-1 0484390, dhg abisty 9f compounds of theriomyulse. azw;nmbs 57
( bs- 1H), 5QnMnbin)JOS may be detefrlinédlusiid) the BroBedutes- débribed byl Gchriidr &'d).; in PA:.

> ( 4- Benz§P 0xyoARA-RG Y-S A B8 PPy 385300 GO AR By Panson st ndufigl Ghom. B6RePP-

Under a nitr o@sag-aaems(mmy emuasbllmpdahmedn;ﬂmﬁt& of tl@elfbnﬂﬁamlu)hmfneuronal NOS

2-b 6-(2 6 10 .07 ) of
LT s e s Vo R
(0] sodl um U-%rﬁioﬁﬁ?t@ ITQ

tetrakis(tri phenyl MIQIEB Tﬁ&tﬁ@i o EShHpED ar(ooz vagg'la)ct)es:;ég ﬂ% rﬁﬂrjgstoq}f\e ﬁhaggiﬁg ! at

and 3 nls _of wate e solution was allo
whi ch poi A? tmceﬂléf&@n? S?Fhrﬂxst't?P@"\%s< 10 UM for inhioitiam efietthas indugible, ernglronatNOS.

resul tant yell ow resd ﬂuganvvaﬁerma:ﬁ is Misened bia@te\/\tamm%téminpla.@eﬁtam be understbad00

ms) and water (200 ni e .a s extracted again with ethyl
acet ate L ("}f tﬂ?té'?g YRy ?M@ﬁ‘i@'ﬁﬁﬁdﬁ%@é detals qf fnese ex Wﬁ‘é‘%ﬂ"%t h
brine (1 X 204 ninggrreated. dProted nuclear magrestic sesdnalme spkdtat S5 NMRY and ¢™anstiear

concentrat ed |Jn£bn¥3§t9 l'é@:rﬁ?ﬂcé/ Eﬁgﬁﬂla We}édﬁf#ﬁ%qqgrt soﬁlﬁ?r@z ﬁ%]ehtg}gf:ﬁé{l@&lg r(r(]ﬁ%g) 4?ut o

crystallized n stan % ecrystallization o I'S"SO
et hanol af% or%&@D or CD;SOCD; and peak positions are expressed in parts per million (ppm) downfield
from tetramethyisilane (TMS). The peak shapes are denoted as follows: s, singlet; d, doublet: t,

triplet; g, quartet, m, fnultiplet. b, broad.




3.10 g (80% of the desired product as a tan solid. ' lerr]H

NI\/R(CDCI[err]) [err] 0.98 (t-6H), 1.33 (s-9H), 157(m4H) 1.98 (s-6H),

2.32 (s- %9 CH 30 (mlH) 4.18 (bs-1H), 5.30 (bs-1H) pcgvBsdedirzlH,
86343?(3

6. 68 (d- 7.20 (dd-1H). _ WD 98/ 34919

PCT/ | 898/ 00112 - 32-
5 _ [err]C NWR (CDCl [err]) 10.13, 20. 5% 21.05, 26.61, 28.03, 55.29,
80. 03, 110.77, 117.19, 127.69, 128.11, 120.80, 135.79, 136.09,

136. 57, 144.30, 153.60 F. :
4-16-(2.5-Di nethyl -pyrrol -1-yl)-pyridin-2-yl]-3-nmethoxyphenol

Under a ni*trogen at m)sphere was conbi ned _1.(8. 063 mol ) of

2-(4-benzyl oxy- 2- . 4- INO-PYRIDIN- -Y -3-METHOXYPH
met hoxy- phenyl ) - 6-4( 2, 5Tgu ' . / ’idiﬂnﬁg 15.25 g (241.9
ol ) of anmoni unﬁ resul tant slurry
was al | owed t o retnder & Nyatospharesn 300 wiis offacetone wagpcantined 00 graosi(@IN(3TP4t ur e
was al | owed I t r 2
oA Al4- i &R shEaBIE gD gﬂ%ngﬁ%gggs.arh cQH:gnat@ lowed b

uM nyl on ne e and t resi due was washe t1onal nmethano

organic 10 6.24%0 ({7 Qﬁnmwaa of pririuenesulferyd chieridga Jlie reastion was ?Mﬂt“afﬁﬂuywm ow

resi-due was Qﬁiﬁﬁd fof ws&rbsimanpmm 5.96 rfilb *ogd zga:ﬁ@waemét%ﬂ%dﬂeswasamewatrﬁé
(200 nis). S extrac in wth %lp acetate

ueous
(200 M s) ana‘ﬁ't' F?g “@aﬁﬁ?‘ﬁ éﬂ% 4€ hayssy %E? e é"'i%l%*w@f %P'Fﬁ fed itp 808 200
m s) and dri ek oPdRtyl sthet ﬁmauhrbagrfa pdd dfioRIited, ﬂﬂ@oﬁ&ﬂﬁﬁé& fnaia&ﬂ: tbrynemm to

e R sl Broguct o, o praf o SBLE s BISRSbardshef ch 405 g ifbacae 0 (20

(s-3H), 3508S¢ienc@Hysing 4:1 hexaBe: 2thy| avethid) tp afiord 90.¢@lg (AdP4) ofithé fitle ebnipdind. 6. 82

(dd-1H), 6.95 (s- g -

e o port di %Nﬁ? cogk) 8. 1.93 (s%]thZIBO (5-3H), 3.57 (-3H), 688 (2H) T.4T (H)
at nosphere vvé§2&9n%‘|)r%ﬂ7®1912 g (20 11 mmol) of phenol and - 16 77 g
(241.3 mmol ) of hgdroxyl 518, l”irr -]QJ, ride in 120 nls of ethanol and 20

m s of wat er. The resultan ure was allowed to reflux for 16
“hours at which poPﬁﬁert%@tr‘?@&d{"ﬂoHtm°5Phe"e wes digsalvegald-09 (3vR8dmmgl) @b othe tile

-ambi ent  2enNpPesMolhi®ire dtep AIIA ratsroratmdcdnfamw@caoo mlsTde%tHaﬁQ lalna am m%Eof w)éfélr | poyv

d tiL d di
bi car bonat o M soluborS 5 a5, B3 Mg ¥ bl e aof i Eaciion, ™
et hyl acet at wag Begted?@0refil>sior 2rivutsheThe reactlooovwl aoeldd and zbmaenteateéd HCYBUNS €

washed with 9;5 &%‘nér%éi}( i&t? @Q a%ﬁéutl%%d‘ulth %Qet%‘aﬁ $hd| EH{Boaucats ext?égtgu‘;\}n@: ethyl

filtered and conce in vacuumt Cru as a brown
whi ch was  ether (3 x280misdgFheptesming em& wsfre washed a/lt@éﬂm"@@d(f‘mosﬁ éﬂ@‘bwlshm ng

4:1 hexans: widwed @cgbart:aqttﬁataaaumaify&@me @K@%gu(x%c?@ mid}. RO dHGdods FaykeivhOW -

foam whic crystallized tate/ hexane to afford the
title corrpouﬁ'ﬂdsf‘fé’ ‘ké/{ peegtratsd f‘)ﬁd'°°h'°”° C 34 (HCY) and the aq“%”ﬂﬁ#’(%ﬁ"@?‘ﬂ Vith err]
0. 83 (t-6H), ethylthef (3 3200 mik). 98he orgarid extiacl AvefdTwdstled with 28nd (2200, mls) ‘dried 2. 32

| (s-3H), 2. 880\(eg ?r%'épuesiullli'i Qtﬁfa(erﬁt;r@i ’ang bgr%elgtratg’ﬁ vacuo]lo agforg 4151951 (a?%) of &esnrecrb

EXAMPLE 2

phenol which crystallized upon standing. Recrystalllzataon from hexanefethyl ether afforded
30 3.7 g of the title compound as a white crystaliine product.
'H NMR (CDCly) 5 1.92 (s-6H), 2.31 (s-3H), 6.89 (s-2H) 7.47 (d-1H) 7.63 (dd-1H),
8.18 (d-1H).
C. - 4-Benzyioxy-1-bromo-2-meth zene
. Under a N, atmosphere in 50 mIs of acetone was comblned 3.689 g (18.17 mmol) of
35 4-bromo-3-methoxyphenol and 7.533 g (54.51 mmol) of potassium carbonate followed by 2. 38
mis (19.98 mmol) of benzyl broml_de. The reaction was followed to reflux with stirring for 16
hours and concentrated in vacuo. The solid residue was partitioned between ethyl acetate
“and water. The aqueous layer wa's extracted with ethyl acetate (1 X200 mis) and the



35
6- [ 4- (2- DI METHYLAM NO- ETHOXY) - 2- METHOXY- PHENYL] - PYRI DI N- 2-

YLAM NE WO 98/34919 Under a nitrogen (N2) at nosphere PETARPSPOLL2f
acetone was conbi ned 200 ng - (0.92 nmol ) of phenol and 383 ng (2.78
mmul ) of potassium carbonate foll ewed by 1463ny WO 98/ 34919 -

PCT/ 1 B98/ 00112 - 33-
5 (1.017 mol ) of N-(2-chl oroet hyI)d| met hyl ami ne hydrochl ori de. The
reaction was allowed to reflux with stirring for 16 hours and

concentr at gd ¢dhweal¢eganE@tr§¢d Wéte WaShedURth WiVSsdaRifr HyBioQHSQNaOH) 2 xbmb\m@rand

et hyl - acet ate an oxi de:. ( Na The aqueous
ext ?/act ed &fl‘ g{h1 0@{"&?@“35\@/‘?‘{:‘?@' f‘id"&" i'%?enﬁ'?fe "‘PH%‘E“HBW% i"h‘éﬂf”?) YR
extracts mer%saghmﬂ%wotdstudembductasa&dﬂiﬂe‘ss(mIZ x 100 nms) and brine (1 X 100

m s) and dried ovey, If t N cuo
to yield crude pro u@Wc%%wagéﬁ S'J i 'ﬂeg”&'%) §%§?85§|I§) geé%?ﬁ?
60 (EM Sci encg31 (nRHp 7881metH). di chl ororret hane met hanol : anmom num hydr oxi de
to affordy, 16 m%ﬁ@gﬁﬁhﬁg—%&%& as an off-white solid.
Fifty mllrgrans of the orres hloride salt of the title
conpound was prepaHB@Ffl?chﬁt@@iPhWr'rwg"#cﬂf@FMWﬁ THF was adred $.88 pé1&¥npoahd
l n ethyl acet@LocdbflogdfbBsio2in@hdkyberBml aftR s%ﬁ.k.&n weglco%?éa%afa@é aft fo7Hk -

6. [4' ( 2- DI METEHIARMMES. o PiASM solution sf wmw"wmﬂefd orgies dethm&mer@re was

A.  3- Fl uor o- 6mbingiied GedW Z0RE. The reaction mixture Wasdstik@ alrl78P@ yordt. Habiire e dhich ask
equi pped L th fﬁ I et e adde

3-f1 uoro- xyrl’°é C'E'E“P'g &E%B’ﬁ %8‘{‘%? \&asoagdﬁq_ Ffdeﬁ?%f' ap pligweddo st o

12 hours 20 -7&8t%C rfcmoan adxmpwalaz Grieyrst h&he aéagtioromidtael wasr quedched| with 66 smiad
was poured i %]a?uﬁ@& Sponihfim chloride %@n@%&@éﬂo%? aittille ff eratT.Pee 3&?”' ¢
W t de So

Iayer was was er an N Sodi um r oxl utiton, dried
over sodi um sUP¢ amley weﬁqadc@datgdlmatselathno the pHl q*@ﬁdadjuateg to BADwith 1aM HCI and the

r2n >2<t5ur (23 g];) ' Z@g@faﬁt solutlon was extracted w[tﬁéth}l'éc% éﬁ kebd ﬂnls) Cﬁg dofibinkd extfackOvere

si.n
Corr] O D (et iehiirine. 71 x §00 i) and g oven speium i, st andycopeantatenn 7
11339, I 125. 0, vatidétolyield crude piodlctas alpitk solid Whith Was dGSaized Mith. eihylﬁéétéelhexane g
B Fl uor o- AN n e
round- bot t ome #A rdriﬁgﬂggp@ oé% ﬁ qu 'Z'Tﬁ%h%dh?\lrﬁ"bofﬂngtac'dzas an 3@\”& dgglf
4.08 g (20 rmlﬂMB (8DECLL®1.88 G-HhohB3 (;-6&91 L3e(schl), L0 (lbt—Ztl)ﬁdes—aﬂi)]GﬁOf(drn'ah _
The 30 sol utg ?f‘fdc‘ﬁﬂltﬁ §T102FR7'P{(?(dEJ1§) and 9.6 nL (24 mol) of a 2.5 M

sol ution of buty hexane was added slowy over 5 m nutes.
The react®n was sFirred-{4Baz aph-642.5-dimathvios@l-fyl)-pyridine. ( 24

nol ) triethyl bor ghderadsben %ﬂﬁbsﬁﬁéré %aao;ﬁaﬁ@d ms@gi (RLo7-mRbS bf 3-6rohfRle-2,5-
m nutes. The reaction 4] dfto warmto roomtenperature
~and stirred fgpeﬁng-wgalrgyl)-?wgﬂ e, ana ntpgnol of benzyloxy-2-methoxy-phenyl oromc acid,
427g (40.30 mmol) _ of. sodium carbonate and 292 mg of

tetrakis(triphenylphosphine)palladium(0) (0.25 mmol) in 27 mis of ethanol and 3 mis of water.
30 The solution was allowed -to reflux for 18 hours at which .peint the reaction mixture was
concentrated in vacuo. The resultant yellbw_ residue was partitioned between ethyl acetate
(200 mis) and water (200 mis). The aqueous layer was extracted again with ethyl acetate
- (200 mis) and the combined organic extracts were washed with brine (1 X 200 mis) and dried
over sodium sulfate, filtered and concentrated in vacum to yield crude product as a yellow oil
35  which crystallized upon standing. Recrystallization of this solid from absolute ethanol afforded
3.10 g (80%) of the desired product as a tan solid. _
‘ 'H NMR (CDCly) 5 0.98 (t-6H), 1.33 (s-9H), 1.57 (m-4H), 1.98 (s-6H), 2.32 (s-3H),
3 30 (m-1H), 4 18 (bs-1H), 5.30 (bs-1H), 6.39 (d-1H, 6.68 (d-1H, 6.92 (s-2H) 7.20 (dd-1H).



di lute hydrochloric acid and extracted with et hyl acetate. The organic
| ayer was washed with 35  brine, dried over sodiumsulfate, and evaporated.

The resi %mﬁrl turated with hexane to a . whi t e solpcehmss/ffi1p

(64% . [err]H-NMR ([err], CDOJerr]): 2.22 (s, 3H, 2.30 (s,
3H), 6.7-7.3 (m 2H). - VO 98/ 34919 3. _ : )
PCT/ 1 B98/ 00112 : . - 34-
13 5 [err]C—Nl\/R([err], CDCl[err]): 25.4, 263 111.5, 111.7,
112.1, 112.3, 124.9, 126.0, 126.1, 130.8, 130.9, 159.9, 160.6, 162.3,

163. 0,
(C(‘)D(iI;Q1 1P|13 202_522§08, 26?1 2P03 552 ]8003 11 77 117.19,

2- (2. 5 Di r?et hyI. pyrro[\w\% pyri

To a 100 nlL A2L6RI-1BS01.02880.f1353%, 1@@@9.p¥3§§7vﬁ4ﬂﬁocﬁﬁ§§nser and N2 |nI et were
added 3.08 ¢ (12 SERinetfn-BY AR lyl)pyridine,
2.06 g (12.27 rrrm 26 inkerf B YT éﬁé"@“"ﬁ%?’%%?%"“’a el £ %0 g (49.1
mmol )~ sodi um - ggmwéogen ftﬂpsptp@e was combined 3.10 g (8.063 mmol) of 2-(4-benzyloxy-2-
tetrakistri ph%ﬂ%kﬁb isLeqz Efﬂlnlxe%qn Wﬂol—%l)-?kldﬁfe%ﬂ ab.25 graﬂnﬂe Minol\@t Shmoritkd

reactlonwa § “Pﬁ S oured-into wat er , t hen
‘extract ed, nf‘lSmétFl‘R/?ooa{E'éP gtha rﬁr’ﬁ%‘ﬁ?’& sluiry was gligwed to[gluix TRl ARars gt pich
brine, dri edpomethe seudtmmmmul-e‘ manoweditoeooam fafribizelt teﬂihaaru&sardimwasmrough a

chr onat ogr apﬂ%g\g/g}wé.} ,%%)aﬁs tft%a PELidbE ML G/ aEh Witk %?Irt aﬁtlflg Torgamc

()

afford 3.2
CDO [err]): soladn(was cohgentrated & Yagyo @) the zesn&n( meIlO\B H’andus M88 pasitioritd)betv@ed 4

m Y/
E err]C NVR '('%thyl cL@EﬁDgog %lilﬁ) 3n& -water 3(5@0 *ﬁsgﬂ%%uezugﬁx w%s]e@faé&'%?m I”i‘E 15
112. 39, 1P9. ethyl acetate (29 E"@ @“d 1"23°°m§“nei Srgapis extracts were “‘@2@"3‘@,lth brine (1 X 200
136. 95, 138. 191!3) 139 dfd oviPdodititn sv.ﬂf'étg fiRrelidd 3encertfhted in vacum to yidRi £.041 g &88r)

(par ent +1, &1
2-(2,5-Di met R 59??%1’91‘3"%35[34“? §°"81 net hyl ani no- et hoxy) - 2, 3- di met hyl - pheny! ]
] pyridi ne 'H NMR (CDCl) 5 0.3 (t66H).0060T{m-) 1 b8l(s BHN 2D (5+3843,13. 081 (rh-pPHE

2o et hy! anne & ¢ B ST a il B hana 115 mg (2.4 25
ol ) sodid®m hydri & (6 ' ) enphs heated for 30 mnutes to-

| et ] | g
rGrPré}J; ezc?gp5edlenetuﬁa ?NB?&H %Rnd& ér@‘?wa@ &%in@&’ 5. @Cbotﬁ)dn AR 27 phBRbi Ghda O

4
2, 3-di net hyl 1B/Eay2 1%91’“% ‘Pfé"yﬁfﬂ '"?HY—F"‘P“@!QB?? 91 2Rcnals 6 £tharol and 290mislr 18
hours, cool edater. The retifanD kel wal aowsatis Fefuk RS N6 HokFsAd WBfEh ﬁbﬁr@ trt ﬂauénon

acetate. The organic
over sodium mé’ﬁ‘%??f?@ah% E&?FH}S"?&F‘EW%’H&"%%E.ca'er@"mgg@da"%n@ﬁé? ‘f'"éphed
on si | i ca@5geleliowi regdumﬂdsmditnbnwtuem}eenethgzlrdceuatec{eomlspéndad’mtetsodlarhfbmadaoaﬁe ny

E ZZ(V%H;) fan &0‘{1 mls)3 l_‘ghe aéqugo}ls Iasyer E"E%\‘yﬁ?(:{; '3 r aih W?Pg h§ ace?atelg_)é 200 rﬂﬂarﬁmg
2H), 5.88 ( s combiped groamc (eatraqntaerelwgshecr wits b(nde (X200 1), arp. dried(aer Sodiym lH)

7.34 sulfate, filtered and concentrated in vacuum to yield crude product as a brown oil which was

A O+AMIND-]

chromato'graphed on 300g of silica gel 60 (EM Science) using 4:1 hexane: ethyl acetate to
30 afford 4.20g (97%) of pi‘oducfs a yellow foam which was crystallized from ethyl
acetate/hexane to afford the title. compound as a white solid. |
'H NMR (CDCl;) 5 0.83 (t-6H), 1.33 (t-3H), 1.98 (s-6H), 2.00 (m-4H), 2.20 (m-2H),
2.32 (s-3H), 2.88 (g-2H), 4.08 (m-1H), 6.93 (m-3H), 7.18 (dd-1H), 7.42 (d-1H)

Under a nitrogen (N,) atmosphere in 30 mis of acetone was combined 200 mg
(0.92 mmol) of phenol and 383 mg (2.78 mmol) of potassium carbonate followed by 146 mg



(d, J=8, 1H), 7.82 (t, J=8, 1H). 35 [err]C—NNR([err] CDCl [err]):
12.19, 13.41, 17.61, 45.81, 46.10, 58.39, 66.92, 106.65, 108.81

119. 46, 12309&349125 98, 127.97, 128.57, 133.22, - 135.68, 137. %T%@"’S’&

156. 84, 160. 71. MB (%: 364 (par ent+1, 100). - E.
6- [ 4- (2- Di met hyl am no- et hoxy) 2, 3-di net hyI ph%nyl ]-pyridin-2-ylam ne

WO 98/ 34919 _

PCT/ 1 B98/ 00112 ' ' - 35-
5 To a 100 nL round-bottoned flask equi pped wi th condenser and N2
1 nl et . wer edadddd?7 mmol) of M- qumynme\emmjne hydrochloride. ' The reaction was allowed to

2- (2, 5-di met glé*l&y\fnfhoétﬁﬂr%'fﬁ %410(:?5 4k %ﬁé&ﬁ#ﬂ@& HQIaE\Bchf%)sgf?d n%sﬂlnﬂﬁl ?ﬁéﬁmon d

phenyl ] - pyri | am ne rochl oride
nL wat er. Thebetween eﬂﬂyéaeett?te ﬁ"%é SP@PNW%X'%(W)S The gaesys 'agxeruwafdextrﬁtﬂéd

di lute hydr OQh{hOéthﬂ aRetatd (1V)ﬁ§d'®eﬂls)/\’aﬁd1ﬂ'@tdbﬁ{bmed organ%@&rﬁét@ weﬁéjiNH&Te@dmﬁ'Ml\@H
12 with 6 Nslgéigglzh%/_ﬂ@ox g $ Iutlon;' (flextracte tw ce

met hyl ene chl 't 2ng bripe, (14 100, mis) and frigd gyver ??Hl”%?‘gf&fei zﬁl“‘e‘e%lﬁﬂd
evapor at ed tdvacentrated in vamoy & iedicrude produchwhiciowhs eHrbreigtograpted 0 i78@ dfielicd dgel

PHRR (1 or 160 GBS RG 5 264 dengfiferbie pepranolglymng, hyaronta o o

(d, J=7, 2H);165.ntb ((52%) of the tifle7conipbind 4s68n (difavhite Hglid.6. Bﬁy(dulhgﬂar& of Hhe

? 29 (1lc—i|) J=7 co?'r@pongma gchl lgg tl?e %&'ﬂ%%ﬁ ﬂrasggr]e gré‘i#ﬂ_@"‘"ﬁ S rtfohé:f 07,

58. 39, 66. 92, e s cegpoy! n?tbyl afgtate@od addmg an ety agetate §qm'oz4atum with HGI35, 53,
137.68, 1%6.39, 157.91, 159.19. A s (% : 286 (parent+1, 100).
Anal. Calc'd. for ( O C 53.62 H728 N
11.03. Found: C 24 YL-PHENYLLPYRIDIN

-2.-YLAMINE

Exi[A\I\/PI(_E 4 A, 3—E[uorg-6 bromo—g—xyleng T | '
6- [ 4- ( 2- PYRROLI DI L- PHE YRl DI N-2-Y

Prepared as in Q%FEBW@gﬂ%éﬁﬁﬁa T eHRPPS 3’“’1 dlet wege 3‘%?'3% Bt @R 4
hygroscopi ¢ .- mmol). 3flodro-xyleBs, 10 mL acetic peid,rdnk-1NIBRNI( [28rmmol) GDGinee rAfte) 12 Rourd

S,mogm(_? 16at Zé&m?tgu'lg%n%t(%e? tﬁeS Hs;l@t\“c%l '},% ?ﬁneﬁ@oéoﬁ%ﬁ_@gd grgg gototvr&d |3to wgtiffnd?m

6.71 (d, J- 8 'extracted mlq_yetrc;eug\getbq Tj'oggargamq)layey w28 washed)with watpf) and 1'N sodium

[err] G NWR ( [Iﬁﬂfo}ude EBXtidre Fidd ovet doditin shifate ind %3a tedPth- BiRguid®2- &‘Z;,oo%g, VAT
- 106. 05, 106 108. 73, 114.44, 125.73, 1 .24, 134. 14, 5. 49,

137. 68, 156. 3’5‘*%?7"%5@'"31%9 22. 30 o (% 312 (parent+1, 100).
Anal : Calc'd. for ’HNMR](H[GBCIJ) N22B, 2196| 2.2012(38 (Sindlets, 284), 67811, 439, 608-2.9 (A01H).

Found C %1 48, . *c- Nl\}lﬁ ?5 EBCI;J\I 1%66407 18.5, 19.6, 112.2, 112.5, 1137 113.9, 125.0, 126.1,
130.2, 138.2, 158.9, 160.0, 161.4, 162.4.
B. 3- 0-0-xylene-6-boronic acid
To a 125 mL three-necked round-bottomed flask equipped with- septum and N, inlet
~ were added 4.08 g (20 mmol) 3—ﬂuoro-6-bromo-o-xylene and 20 mL dry tetrahydrofuran. The
30  solution cooled to -70°C, and 9.6 mL (24 mmol) of a 2.5 M solution of buty! lithium in hexane
was added slowly over 5 minutes. The reaction was stirred 5 minutes at -70°C, then 4.08 mL
(24 mmol) triethy! borate added, and stirring continued at -70°C for 5 minutes. The reaction
was then allowed to warm to room temperéture and stirred for 16 hours, then poured into
dilute hydrochioric acid and extracf_ed with ethyl acetate. The organic layer was washed with
'35  brine, dried over sodium sulfate, and evaporated. The residue was triturated with hexane to a
white solid, 2.06 g (64%). | |
'H-NMR (5, CDCl,): 2.22 (s, 3H), 2.30 (s, 3H), 6.7-7.3 (m, 2H).



EXAMPLE 5
6- [ 4- (4- (N- METHYL) PI PERI DI NYLOXY) 2. 3- DI METHYL- PHENYL] PYRIDIN-2- 35

YLAM NE  wo 98734910 Prepared as in Exanple 3, using PCT/IB98/00112

4- hydr.oxy- N- et hyl pi peridine, in 56%yield, np 110- 130C as the

hydrochl ori de salt. - WO 98/ 34919 34

PCT/ 1 B98/ 00112. - ‘ - -36-

5 [err]H-NWR ([err], CDO[err]): 1820(m 4H), .2.16 (s, 6H),

224(s 3H), 2.6 (m 4H), 43m _ 1 ',462(bs 2H) 6.33 (d, J=8,
.6.58 {d, J=8,1 1 7

(1 3%, fy, CHkR B Choyf %wéf‘%ﬂ e sttt *%2%'2,26-97?%6,-?-

20.9, 30.7, 480.8,13923, 159&0606.,162301@0 114. 3, 127.0, 135.7,

137.6, 140. 1, 154. % 337 shimdihs 0 ,uu e( parent +1, 100).

Anal . Calcd for Cerr|H 3, H 7.35,

EXAMPLE 6 3 08 g (12.27 mmol) 6-bromo-2-(2 5-d|methylpyrrolyl)pyndme 2.06 g (12.27 mmol) 3-fiuoro-o-

6-[ 4- (2 D |\/ET L PHENYL] - PYR. DI N- 2- YLAM NE 15
Prepared HY@ I°B'° a‘ﬂ i ng é/E ;l%g "\9}"}3 ‘%é‘ﬁ'&l carbengieo, 148 0™
225- ZZQQKBB:pbdfr@Iphgsﬂ:hmeﬁdllaﬂiumlesasaiLt ethanol, and 4 mL wat[eer rMihkt dRok [waasr |,

CDCI Lerrl): %%f%g?c%?hmg{gcoo%d 4 éc%ned‘lntg ’wa%mthen%)@%ch% nto} lac% 0 1%.E§§apg

J 8 1|-|) 7. ye( was wpghed wvithlbrine, dried over spejum skiffate, and evapgrated. (Ethvt(u[emaS]

CDCl 'O on e
20 11} (i, e ity o s A

(% : 288 {3ameit +1, 100). Anal . Calc'd. for

Cerr]Herr] N3 er‘H]NmH@ ’Ud{mg) r h%[(ereﬂ)(ﬁfd{seeni Qs (5; H8; 988 (412,204 (i,
: é())(AI:\L/I%LE 7 1El?'+ %(m 2|§|)17 9 {d, J- 1%?’7 8§(t19-84f|1H)

6- [ 4- (2- PYRROLI DI NAG-NMRHOXEPCR): MEBBIOM3EPHESY L] 06F80Rh OF. 5%, 21Y116M 1539, 119.92,

yar ochl or | A28 2070, 12005 2B 42 ok @ﬁﬁ%@ﬁ@ﬁ%ﬂaﬁ?&%&%ﬁg "‘6%3?5 (m

4H), 2. 5@ m 4H) MS(K2 208 (261, 7). 3. 88 (5, 3H), 415 J=
oH). 4.62 (bs, 2 . 3 | _ g -
1H). 7.39 (m 30 : '
ChC[err]): Ryrding 54 69 54. 78 55.91, 67.99, 106. 50, 110.18, 110. 38

112.98, 119.26, 133.D200 MBFouhb-boltdRedflask kdRipsd withosepfPh addP R, hiet were added

0.121 mL (1.2 mmol) 2-dimethylaminoethanol, 4 mL dry dimethylformamide, and 115 mg (2.4
25 mol) sodium hydride (60% in oil). The reaction was heated for 30 minutes to ensure complete
formation of the alkoxide, cooled, and 294 mg (1.0 mmol) 2-(2,5-dimethylpyrrolyl)-6-{4-fluoro-

2,3-dimethyl—bhenyl]—pyridine added. The reaction was heated at 100°C for 18 hours, cooled,
and poured into water, then extracted into ethyl acetate. The organic layer was washed with
water and brine, dried over s_odihm sulfate, and evaporated. The residue was
30 chromatographed on silica gel using .methanollmethyl'e'ne chioride as eluant to afford 260 mg
(72%) of an oil. : '
'H-NMR (5, CDCIa) 2.18 (s, 6H) 2.22 (s, 3H), 2.27 (s, 3H) 2.37 (s, 6H), 2.79 (t, J=6,
2H), 4.11 (t, J=6, 2H), 5.88 (s, 2H), 6.79 (d, J=8, 1H), 7.13 (d, J=8, 1H), 7.22 (d, J=8, 1H), 7.34
(d, J=8, 1H), 7.82 (t, J=8, 1H). . : | |
35 BC.NMR (8, CDCly): 12.19, 13.41, 17.61, 45.81, 46.1b, 58.39, 66.92, 106.65, 108.81,
119.46,123.05, 125.98, 127.97, 128.57, 133.22, 135.68, 137.90, 151.34, 156.84, 160.71.
 MS (%): 364 (parent+1, 100).




M (9% 314(parent+1 100) . © Anal. Calc'd. for
C[err]H[err]N[err]CIerr]*ZHCI*[err]H[err]O C54 69, H 6. 63, N 10. 63.

Found: Cve5698/5188, H 6.88, N 10.01. - PCT/IB98/00112
EXAMPLE 8 ' 6{4[2(67DI|\/ETHOXY—34DIHYDR01
H- | SOQUI NOLI N- 2- YL) ETHOXY] - 3- -35-

- METHOXY- PHENYL} - PYRI DI N- 2- YLAM NE WD 98/ 34919
PCT/ | B98/ 00112 -37-
5 Prepared as in Exanple 2, in 79%yvyield, np 90-100C. as the

hydr ochl orsde sal t To a 100 mL round- bottorhéd: fdvRRequligpet with Gﬁ?ﬂehﬁr fahd N, Pl Wetenddéd) |

3y, 4 23" (1 29 DTS sy e Sl rdgehiapinosthp s singy-

6.535 (s, phenﬁl]—pyndﬁe,gﬁOO(rdg hylde@xylafriifie, hySro@lorids, 9 JntBethdrid), ,and .13ML (water.2 Fipe
7.52 (s, 1 - NIV : A , 84,
55, 91( 56, 521 reagion yas gefluxsy 407 o g'.rsls‘&"mul%ﬁefdgg. %{t@ﬁ%«?aﬂﬁ?ﬁ% :Wf%',]‘e"?‘ﬂ’. %’3"
113.07, 119. ZApetaieysdpsted 1"263”392 with B Y4sodiugghyzicoxidesplutign, and extragted twige into
148,80, 149g 48meti‘aﬁé1e6&xlérﬁg e or amc |ayer was dried\6vef Qdmrﬁgﬁfa(é)ﬂda&;aﬁarateaoﬂ&
Anal . Calc'd. for (err] *2HC *5/ 4H err ]| O N
7 91. Found: %enverted todhe @brocp[]ogdel It Lﬁ]ﬂg Hed in gther to afford a hygroscoplc sohd 182 mg

- EXAMPLE 9 . (71%). 6- { 3- I\/ETHOXY-4 [ 2- (4- PHENETHYL- Pl PERAZI N- 1
VR Yo e PR (5, COCK: 216 331845 38 2268 BT 7. AR o
np 167- 182C ak=7f 2id), hpar(os; RHPBLItd siH8t 1H), 6.59 (d, J=7, 1H), 6.TE(d s, MR 7({oegar =8,
CDCI[err] ;3./6(_ , 2.75 (m 2H), 2.825 (t, J=6, 2H), 3.86 (s,
3H), - 20 'ﬁt 'GIDﬁZf-@ 4.70 (bs, 2H), 6.32 (d, J=8, 1H), 6.87 (d, J=8,
1H), 6. 95 (d J=8, Q+H)MR7(515DCI3) 121§.m173H)460ﬂ’ 2533@nﬁ622-|)1067083710§ﬁ5 21940,

7.51 (s, 1H). rr]): 32.56, 33.46,
52.98, 53.52, 12§g %27?5',“ 139423 %%jgd?%%%ﬁgé 3%?‘4@,& s 110. 01, 110. 39,
113. 04, 119. 21, 12@59%) 2_8§8P§5nt+11280)51 128.58, 132.96, 138.18, 140.17,
148. 73, 149 39, 15)5na'$2¢a|&58f012@,,Hg,ﬁao-zHCIosm H%ol\/fé 6983, rﬂaéa(naﬁaﬂt +#oun&0Q)

Anal . for 2N[err](J err] *3HC *H20: C 55.77, N 10. 01.
Found: C é% &8, HT AL 1§86, N 9. 59.
EXAMPLE 10 _ 6- { 3- METHOXY- 4- ERAME-EMETHYL - Pl PERAZI N-l

- YL) - ETHOXY] - PHENYL (P, o -
D VLAV N e RN ETHOXG 2 G DIMETHY PHENYUYRIDIND YLAMINE o

as the hydrochl ori Breparat as in Example 3, using 2-pyrrolidinyl-ethanol, in 57% yield, as a hygroscopic
- solid. -

25 "H-NMR (3, CDCly): 1.76 (m, 4H), 2.16 (s, 3H), 2.17 (s, 3H), 2.61 (m, 4H), 2.89 (t,
J=6, 2H), 4.09 (1, J=6, 2H), 4.62 (bs, 2H), 6.34 (d, J=8, 1H), 6.59 (d, J=7, 1H), 6.71 (d, J=8,
1H), 7.0 (d, J=8, 1H), 7.38 (t, J=8, 1H). '

C-NMR (5, CDCls): 12.13, 17.25, 23.52, 54.85, 55.07, 67.78, 106.05, 106.62,
_ . 108.73, 114.44, 125.73, 127.24, 134.14, 135.49, 137.68, 156.39, 157.85, 150.22.
30 MS (%): 312 (parent+1, 100).
| Anal. Calc'd. for C,9H25N30-2HCI-2H20 C 54.29, H7.43, N 10.00. Found: C 54.48,
H 7.60, N 9.64. -

35

Prepared as in Example 3, using 4-hydroxy-N-methyIplpendme in 56% vyield, mp 110-
130°C as the hydrochlonde salt



"HNWR ([err], CDCl[err]): 2.19 (s, 3H, 2.4 (m 4H), 2.6 (m 4H), 2.78 (t,
=6, 2H), 3. 83 (s, 3H), 4.10 (t, J=6, 2H), 4.66 (bs, 2H), 6.295 (d,
=8, 1 §9§A49(1§l J=8, 1H), 6.92 (d, J=8, 1H), 7. 33 wcinmokibe11Z. 48

y ‘X [err]CG-NWR ([err], CDOl[err]): 45.97, 53.56, 54.98,

55. 88 56. 92, 66.93, 106.51, 110.07, 11;]6(-) 43, 113.14, 119.23,133.02,
138. 23, 148.77, 149.46, 155.59, 158.31,. : M5 (99 : 343

(parent +1, 100)-. - WD 98/ 34919'

PCT/ 1 B98/ 00112 : - 38-

S v ot oL RGBT (B 1820 (a0, 315 6 ﬁnof%asz?gnagsvwgﬁﬂw

10. 67. 1HFo41621 (bsC2H)7 685 (d. =8, 98, 6.98 (U] J=€B] 1H), 6.71 (d, J=8, 1H) 7.06 (d, J=8, 1H)

J
J
(s

EXAMPLE 11 5
6-{4-[2-(4-Dl Ngﬁm,AM% Pl PERI DI N- 1- \(LéO ETHOXY] - 3- METHOXY- PHENYL} - _
PYRI DI N- 2- YLAM NE ~GOMR (3, CDCL): 132 33 Red0-8530. 7 48:2a Apte108.0, 140.8.1 W43, dRE0. np

215-221C as th@ﬂ/ﬁ@%b@ 15(1(? $5’ﬂr|at 159 [err]H-NWVR ([err],
CDCI[err]) 5({m sz rq ©2.07 (m 2H), 2.215 (s, 3H), 2.79
(t, %—6 H)MSM %131@%?1)* 30@7 (s, 3H), 4.13 (t, J=6, 2H), 4.62 (bs,

2H), 6.33 (d, J =8, ArilaH)c:at&d&&(:gstmsoozHcﬂsvﬁﬂ OtHE, 558964 1.95, N48.21.1 Hdlind:7.c38

(m 2H), 7.50 % [err]C—Nl\/R([err] CDCl [err]): 28.17,

30. 28, 41.57, 5557§ Hd:32cH 1886- 56. 90, 62. 04, 67.07, 106.52, 15 110.18,

110. 40, 113.05, 119.26, 132. 96, 138. 29 148M45 155.66, 158. 27. '

M5(% : 371 (parent (o) ‘ ne: ﬁ 8 L\QED ’

C[err]H[err]N[err] ‘ F nd:
48 34, H W@grewagcn B@mple 2, using 2-methoxy-4-bromophenol in 68% yleld mp 225-

EXANPLE 12 o
6- [ 4- (2- DI VE 8|_CAE'|\ﬁ hﬁdﬂ%%l P ETHOXY- PHENYL] - PYRI DI N- 2- YLAM NE
Prepared as in ExahHT‘MRZ(S CRE3In @-28- (81 BOx 974 (b Ieh@bh & (5, 3l 4409, YEBI2H), np
210- 21667 @ Hi)esbi‘éd Q%'ﬁh'é’@a &ﬁbd‘:s 1H), 8.95 (d, J=8, 1H) 7%8%!\4?2(1 el (s
CDCI[err]) 140( 6H), 4t I\S]

4. %% (bs, 2H) 634(d J8 1H), 689(d J8 1H), 696(d
J 8 1H), 2¢/. 38 (m“QN)WR?aE:bdw 4526, 45:96, 58.02, 67.15, 106.54, 1{oews! h§o.38yR16barr] ,

(1:5)(2:I [18”]1)13 819§§119'é%§ 1A3f§§8 ‘%6831%‘%915566}94%233614852210?5207411(1)55128.

M5 (99 : 302 (par erMS 1%): 1288)parent+1, 100). Anal . Calc'd. for

Jerr] Herr] N3 ergda. %%[EF d H,N.6leMcilt, 3% &, ) "cB4.od) HG 240N FRYRd: C

30 53.57, H7.16,
EXAMPLE 13  Found: C51 80, H693 N 10.44.

25 - ' - EXAMPLE 7 :
6-[4-(2-PYRROLIDI YL-ETHOX -3-METHOXY-PHENYL]-PYRIDIN-2-YL AMIN
Prepared as in Example 2, in 65.5% yield, mp 202-210°C as the hydrochloride salt.
"H-NMR (5, CDCL): 1.75 (m, 4H), 2.59 (m, 4H), 2.92 (t, J=6, 2H), 3.88 (s, 3H), 4.15
(t, J=6, 2H), 4.62 (bs, 2H), 6.33 (d, J=8, 1H), 6.89 (d, J=8, '1H), 6.97 (d, J=8, 1H), 7.39 (m,
30 2H), 7.52 (s, 1H). ' ' ,
BC-NMR (5, CDCl;): 23.49, 54.69.-54.78, 55.91, 67.99, 106.50, 110.18, 110.38,
112.98, 119.26, 132.92, 138.27, 148.86, 149.46, 155.69, 158.27.
-MS (%): 314 (parent+1, 100). _
- Anal. Calc'd. for C;gH;3N30,92HCle 1/sz,O c 54 69, H 663 N 10.63. Found: C
35 54.88, H 6.88, N1001




6- [ 4- (2- PYRROLI DI NYL- ETHOXY) - 3- ETHOXY- PHENYL] PYRI DI N- 2- YLAM NE
.Prepared as in Exanple 2 (using 2-ethoxy-4-bronmophenol), in 69%é ield,

190-- W098._1949¢9as t he hydrochl oride salt 35 [ er rP¢E: P{lérr]
“cDC[err]): 1.415 (t, J=7, 3H), 1.77 (m 4H), 2.63 (m 4H), 2.92 (t, J=6, -
2H) , 4.15 (m 4H), 4.59 (bs, 2H), 6.3%7%d, J=8, 1H), 6.91 (d, J=8,

1H), 6.97 (d, J=8, 1H), 7.41 (m 2H)', 7.51 (s, 1H). . WO

198/ 34919 -

PCT/ 1 B98/ 00112 - 39-
5 : 5 [ err] C-pibpairéd ag |h]5xarﬁ§l€2.[le VQ%)/Ieldlmpgm-1 088 :3he Wydirobhloridedsalto,

112,15, 11365, 119, BIMEIP.GOCR2 B #H) 3,88 {1,d=6,3H). 388 (534 27 (5.5, 378 5

MB (% : 328 (3bbr28a (s] 3HYGM®B.(t, J=8, 2H), 4.66 (bs, 2N 8I31 (€al=6! tH), 64T (s, 1H), 6.535 (s,

760, N o 05, 15T (LRl SOFUL YA S IIUR S PR Rl T err1 9 € 5E 58

EXAMPLE 14 BC.NMR (5, CDCL): 28.50, 51.54, 55.84, 55.91, 56.04, 56.57, 67.30, 106.58,

e [4-(2- DIdVEF'dé‘h?'th 'iPW 114:33 59056 Y10 B6ERDE 45, R 3 N‘a?tfﬁ;é%é\"?uﬂs

1- I'sopropyl - 3- benz benzene nder at nosphet e

- |n 300 nL of 4 éﬁowé% S5R0d1¥R4 n (146.0 mol) of

3-i sopropyl phenol MS@%)4Q3§ éiler(t-21910@ mol ) of potassium carbonate foll owed
by 17.36 nL 15 (146.0 The reactl on_was allowed to
et wi th st i GO T St N AZHOR TS (@ S5 Baraty N BomiRnGad
added and heabsisagHea®, NFTo] nued for anot her 24 hours. The reaction '

mxture allowed to cool to anbient t - e and solids were renpved -

Wﬁsltratlon and washed with acet%@ﬂ%flltrate was concentrated
|n vacuo . The sol i d6{2MEd REENB A YL ! XY EaYR) :
and water. The aqueous Iayer was exbsﬁg%,q%_\yﬂpéﬂg!%t hyI 20 acetate (1 X 300
nm.) and the conbi ned organi c extracls th 1M NaOH (1 X

200 L) and brine ( Prepanssi@sin fxample % ip Bieyield.onp 102G as be hydrpehiaridel salhd
concentrated in vagugur . cndxi}OQkﬁz_fé in@ﬁh) 127'3%4"99{) tz%zy'(te.xéb 3R), 8%eYs, (3809

of crude product (the tit uX
[err]H N (dﬁé<{e’rﬁ] ZH) é??]@ 58) B2 dtly J=8. )76@6 (‘HZ’TB 12")'8679"{(14-#9 1H, Hp
(s-2H), 6. 78@, 89), {2 (RRH)2487 (m] 281, 7(81{dMH).] = 7.88 Hz), 7.30-7.45 (mGH)-

i mosphere i n 400 HENIR BoPBOR. (A Pabtbrrdl T2 B5HRoR0 03508 gs 1084

(148.0 mml ) 1d0.01- 10088, AP$.04,3119ex17 Y2590 - 126128 £ 28,512 N126.68,01 321965 1d8.1810140. 131
‘NBS eﬁ%gﬁblggz%%sfzr%@%at er), followed by 60.0 g of silica gel 60
0 e A

(EM Sci ence) e reaction as allowed to stir in the absence of |ight
for 48 hotfrs. SiliMa(%kl43%4parentth10®noved by filtration and was

washed with di chl ofrieiaRant: th@ZNg@mﬁeﬁ O: 1 & 65.8,%1 4186, NREHE CFohd:nc Bllgha OH
(2 x H 6.56, N 9.59. |
EXAMPLE 10
6-{3- OXY-4-[2-(4-M -PIPERAZIN-1-YL)}-ETHOXY]- L}-PYRIDIN-
30 -  2XYLAMINE o |
Prepared as in Example 2, in 71% yield, mp 75-95°C as the hydrochloride salt.
H-NMR (5, CDClLy): 2.19 (s, 3H), 2.4 (m, 4H) 26 (m, 4H), 2.78 (t, J=6, 2H), 3.83 (s,
3H), 4.10 (t, J=6, 2H), 466 (bs 2H), 6.295. (d J=8, 1H), 6.84 (d, J=8, 1H), 6.92 (d, J=8, 1H),
7.33 (m, 2H), 7.48 (s, 1H). -
35 13C NMR (8, CDCl;). 45.97, 53.56, 54.98, 55.88, 56.92, 66. 93 106 51, 110.07,
110 43, 113.14, 119.23, 133.02, 138.23, 148.77, 149.46, 155.59, 158.31,.
MS (%): 343 (parent+1, 100).



200 m_) and brine (1 X 200 m.), dried over sodiumsulfate, filtered and
concentrat.ed i n vacuo to yield 44.46 g (98 % of crude product (the
title congpuwySlerds ayellowllqwd [err] H NMeCtARRSIopra2r | )
[err]l 23 (d-6H J 6.84 Hz), 3.28-3.35 (m1H), 5.02 (s-2H), 6.64 (dd- 35
1H J = 3.12 Hz; J = 8.72 Hz); 6.89 (d-1H, Jaz 2.91 Hz) 7.30-7.42 (m6H).
C. 4 Benzyl oxy- 2- |sopropyl benzeneboronic acid . Under a N2
at nrosphere in 300 nL of anhydrous THF was added 44.46 g (145.7 nmol )
of 1-brono- 2-i sopropyl - 4- benzyl oxy- benzene. The solution was cooled to
-78[err] C and «3HCle2H.Oe%

N Anal "R 49 H,N,0,03HC) 2H,00%(C,HyO): C 4805, H 7.30, N 10, 5.
5 64.1 nL (1boun2: Grl85, B6.e8, N.18.0M sol ution of butyl Iithium was added
dropwi se while mai nt ai ni ng t he ten%ﬂﬂ_rfg&bel ow -70[err]C. The
reaction-mxture was stlrred at or 1. ' hours at V\/mch
point 27.26 mL (1608$4-2410IME HNQCRIPERIPEN-1-Y], (RAGB-METHO; ENXL
al'lowed to stir at |ess than -60[errm_mmgltlonal 2.0 hours The
reaction nmixture nt te eragure and
Guenched Wt h 200" Blerated asi e AARIT{RS. P 3 2250k a5 BOBIE . added
to this solution, tiheavisyescad] 1J5'(rﬁdZH)01 35@nvm-t)m oois, 280) 2.218(st Bi”), 2.79 (t,

ncotat o extr adte 3 SR 38T el e 25 U B 2P P S50 B ek e v
sul fate, filtdrapdHRBO6CDH N8 MH)I8Im, 2H), 750 (s,9dcuo to yield crude product as
To 80 g (43 9 of { LR (b EUCRM, Shabater, BE8L 8584 By §2.08 5707, 10882, O ¢
[ err] H NVRS( CIX9.18& 11 #9.40, [183.95, 111336 (182.86+138.28; 148.85 1I4Q)15 155.66-15828. (m 1H), -
g %g |(_;)ZH)7 32 ?94%,@1%) 371 (pa,q,hmqo)z 2? ﬁz J g 50 Hz) 7.05 (d-1H;,. J =
D. ’ Anal Cak':,!)d for Cz1H30$\l402-3HCI-512H20 ‘C 48.05, H 73 N 10.67. Found: C
2- (4- Benzyl oxys 34,its008, apdd.esdhenyl ) - 6- (2. 5- di et hyl - pyrrol - 1-yl)-pyridine

Under a nitrogen atnosphere was conbi ned éﬁﬁﬁﬁg‘@(&' 04 mol ) of
2-brono-6-(2,5- 20 dlnethyl pyrrol 1 yI *ne 16 76 g (62.04
mol )  of 204- benzy| GX¥(2D N X i -5 L BNINE

(248.2 mmol) of so ’ ‘ ‘ i - o )

tetrakis(triphenyl gh%bg} eﬁlaELsg p%g 'ﬁ%%a ﬂ%ﬁ?%%h%4 bmmpheno')zz{énnf yle]t e h%?r?ol
and 27 nL of 216°C as{pethydrochtpridesgt-uti on was allowed to reflux for 72 hours
at_whi ch point t he. g {0BDH, KLREE (16, 3H) zsﬁer@ﬁnéwheg'—d 2940w, he

resul tant residue was partitioned between et 300
wat er (300 m?“ﬁ?&éh@éﬂé I8y &), B8 (6xt=ﬁ-at!t)e@9%§hu\in8vm h7&ml2tac€§ht5e
(200 ni) a8d 1hH). t he conbi ned organic extracts were washed with brine (1

X 200 nl), dried owgr ul f I ed_and concentrate
~vacuo to yield crud "H\%gddgcgoz%) awéarm“@ SPPE é@té%hs‘ms 67.69r 0639, { g’@d
upon st andi ng11ZRE; YR8 BH19.3R11BRM, ABB.YHi189.6]14022 MesT4hs8Let e et hanol : hexane

af forded 21.35 g ( 9. he ti|t conpound-as a tan solid. 30
[err]H NVR (CDd [er§|r & ?621{‘?”88‘* |J|°6)J = 6.85 Hz): 2.16 (s-6H), 3.28-3.31
(m1H), 5.10 (s- Anal Calc'd. for _C17H23N30202HCI-‘/2H20);' C 53.27, H 7.84, N 10.96. Found: C

30 53.57,H7.16, N 10.71.

E o
| B-14-(2-PYRROLIDINYL 3 Y-PHENYL}-PYRIDIN-2-YLAMI
a Prepared as in Example 2 (using 2-ethoxy-4-bromophenol) in 69% yield, mp 190-
. 198°C as the hydrochloride salt. '
35 'H-NMR (5, CDCly): 1.415 (t, J=7, 3H), 1.77 (m, 4H), 2.63 (m, 4H), 2.92 {t, J=6, 2H)
4.15 (m, 4H), 4.59 (bs, 2H), 6.35 (d, J=8, 1H) 6.91 (d, J=8, 1H) 6.97 (d J=8, 1H), 7.41 (m,
2H), 7.51 (s, 1H)



J =851 H), 7.00 (d-1 H J =

2H),5.88(52H)65(d J = 2.70;

2.49 Hz), 7.15 (d-1 H J = 789Hz)727(d1HJ:851Hz 7.33
(dd- 1H, JWO983e89Hz: J = 7.06 Hz), 7.39 (dd-2H J 6. 2BCTBISPOLIZ; g
Hz),745(d2HJ:727Hz)784(dd1HJ:768Hz J =7.89 H). .
E. 4-[6-(2,5-Di nethyl-pyrrol -1-yl)-pyridif-2-yl]-3-isopropyl - phenol 35

Under a nitrogen atnosphere was conbined 21.20 g ( 53.46 mmol ) of

2- (4- benzyl oxy-

2-i sopropyl - phenyl) 6- (2, 5- dlnethyl pyrrol -1-yl)-pyridine and 67.42 ¢
(1.06.9 ndl) of .‘CNMRn(B,nCDmJ ot4eit, e23a9d 52.76,0547&f 64048, | 6Bc6L MOBWAr 0%0.2i8 i n

300 nL of t T I t fl Ov
an ei ght(:) hgﬁr per 3)1 é}’eé%%&]g‘%ﬁ%a? ?%ls“tigv\é X%ﬁ%%gghﬁ’ﬁ%@% > reV\iDU)E;8/ 34Sr19
PCT/ 1 B98/ 00112 MS (%): 328 (parent+1, 100). - 41-
5 reaction m Xturﬂne’ﬂ’aéale'P f&Y‘%‘%Ln—L Qahck?*/zﬁ'&‘yg% é.{(ﬁ”pﬁrsité{r% 286 ga%g%d

t hrough a pad of nbve the caf e celite pa

washed with n@qﬁdnﬁl5441h'é7t37ﬂﬂ9éﬂe was concentrated in vacuo and the
resul tant 4yel |l ow resi due was partitioned Méet hyl acetate (200
m.) and water (200 m_ .The aqueous ayer was extract ed aa| n W|th et hyI

acetate (200 ‘ Y RI724 £7YIBL SR Y,
brine (1 X 200 m_)Aand Mmmt@@sulfate flltered and
concentrated in vagu eraCﬁyl eld 15,5 ~of desired

2

tan solid. SIPISPhRRAR T‘?F?%’) m‘@ﬂzgﬂ ”@I—(M@O m"?f”)éé

Hézj 2. 15 (s-Bidppropylphbnd.and 40135412913 mbhol} los potassium c&bﬁnate'Sfo&Bve(dSbyZH)SG BL61
1H, J

(110315 o ghon oS e oo 5l oy g

0 83 Hz; J = Mors15 i) beppy) bromide was added and heating was contmued for another 24 hours. The

4- (6- Ani no- PYreh&ioR réixtite) wa;s éSIE:QIQE "H)%cfm@aﬁ’lblleslt temperﬁture nd scglggenferéirerﬁyvédzgg

at m)sphere was conbi ned . eno

(609. 0 nmol ) Watag apdbwsherdivib an}meoEEPﬁ Biratewas ﬁormsmraﬁqsi ity vaquoh A solith psigige i

of wat ewas pepftioh@bbEnléditetiyl ddettt@antbfatér TABBGudDs fa?ér'v&b?é efx@éctéaamt}ﬂ#ﬁﬁ at
10t B bk Bl ko oSS b e s Sand AR P 6
‘was partitionza® ri]ie)taﬂébmee(tl By150anie dried o(la'&ﬁdtqthﬁulmmi fitbrédiarel concentrated in vacuo

et yl acet at 10902 1 B to yERES PP RI05) Sk BB T §E EchoRORU R Y el
washed with Bine (1 X 400 mL), dried over sodiumsulfate, - filtered
and concentrated ity MﬂIRU(@DbQ% ¥ ﬂ @-eH; l:!df"7 Bé Plgjl»é@taﬁlﬁ:—ﬁ-l )08 9&"!& -$1)5.78-6,88 (m-

Chr omat ogr ap %‘9 on Og} silli casr(;{@ M Sci ence) arting wth
hexane: et ﬁ?/l ef-at &-15n¢= #éﬁ@h&%%‘t ethyl acetate concentrati on
yielded 10.0 g (868) of 1.8 4 Ahz gieeh®! | d. whi ch was

{g(r:]rgzlt aljl I zed fromgt hyN acet te/h @@ﬂ‘eletf’f‘f%% ot%g?cﬁ_lﬁdélwglfgo%&nggg&g%as a
Hz); 3.03-3. 1{048.0n friro)) 4f 87-ls(>bsp)3-|3)henﬁjloﬂ(8-benzene 23.683 g( 11155 , mmohH 0 of . KBS
(m1H), 6.78 (dnLiirda frorfr water) Tohoweh 1) 500% dridiiica géi 68 (B sehee). THe Fedutid was
30 allowed to stir in the absence of light for 48 hours. Silica gel was then removed by filtration
and was washed with dichloromethane. The combined filtrate was washed wnth 1M NaOH (2 X
. 200 mL) and brine (1 X200 mL), dried over sodium sulfate, filtered and concentrated in vacuo
to yleld 44.46 g (98 %) of crude product (the title compound) as a yellow liquid.
'H NMR (CDCly) 51.23 (d-6H; J = 6.84 Mz), 3.28-3.35 (m-1H), 5.02 (s-2H), 6.64 (dd-
3B H; J=3.12 -Hz; J =8.72 Hz), 6.88 (d-1H; J = 2.91 Hz) 7.30-7.42 (m-6H).
cC. 4-Benzyloxy-2-i - ebo c id '
Under a N, atmosphere in 300 mL of anhydrous THF was added 44.46 g (145.7
mmol) of 1-bromo-2-isopropyl-4-benzyloxy-benzene. The solution was cooled to -78°C and



30 (m1H). G

6-[.4- (2- Di net hyl am no- et hoxy) - 2-i sopropyl phenyl ]=-pyridi n-2-yl am ne -
Under a Ngopagpesehere in 175 nL of acetone was conbi ned 3. OpérAmobmoizs. nol )
of - - phenol and 17.13 g (52.56 nmol) of cesium carbonate followed by
2.83 g (19.71 mmol) of N (2-chl oroet hyd ) di met hyl am ne hydrochl ori de.
The reaction was allowed to reflux with stirring 35 for 16 hours and
concentrated in vacuo . The solid residue was partitioned between et hyl
acetate and water (Herr]O. The ‘aqueous | ayer was extracted w th ethyl

t at 1:X d ;
et (1o 809, eos ot b RPEBL RSP SEIR SRR,
sul fate, filt@pERiningdthe trmrertyrabelewi-r0°Gadiie reastig @war%wasleﬂrmd@duwc for 1.0

WO 98/ 34919  pours at which point 27.26 mL (160.2 mmol) of triethyl borate was added. The reactton was
PCT/ 1 B98/ 0011 -42-

5 whi ch was C%Pwﬁ‘ét*%jwaﬁh%?f BN gBP°C Jorotn afdiianal 2,8 howss. (He sertionceixtures Wag
95: 5: . 05 " allodid b aaamab baibienmhberaml'e amranammchwmf 000 2 drOsatfrdted diHGCO (

76 9 f TIh di
hydr/%c(rjll o ae BT {0 R Bpdse.o iRl FeoH G gt 8 510zt AR ansye
di ssol vi ng- t hrestifant sohtionpas redtracteddwtbrdtr(yl ocatdtd e ZOQG\LnLThéiélﬁyladdatég estrt hyl h

ether (3 nl) r overni.

whi te or eci plv?%f’l \%Jéél‘l%ﬁ%tﬁ“bf'ﬂh% Hc% é(r) e@e)é dégdbve?amn ?&h‘a{e ﬁlgered and, 9 @g&
[err] 1.19 (d-'@auo Jo yield cggielproductas goinkssoliHvhiclowastriBiraied \(nmatlﬂ)l acézatélhe{ane to

2H, 4.98 |‘|Zéffor04164§()é(43%of&ettlélco?r?ohmas@taﬁgolér@d;Md 8.26 Hz), 6.81
(leJ 872H@N é’(f :249Hz 7.09
(d-1H 3 252 29 Hz) ’/‘Rz(é’DPél i‘ha‘ -6H; 8-56185rE3) 412418('7'-1?'4 5713/ 2&%61% (dd- 15
EXAMPLE 15 1H; J = 2.28 Hz; J = 8.50 Hz), 7.05 (d-1H; J = 2.28 Hz), 7.32-7.48 (m-5H) 8.15 (d-1H J=

4- (6- AM NO- P @@3’# YL) - 3- CYCLOPROPYL- PHENCL

- Cycl opropyl zyl oxy- benzene : QICI opropyl rragne5| um brom de
(J.0 C., 57, 3499-B503, 2(88¢ i v

THF) i 24ded VI ot okl %**%ﬁ%hghéf%ﬁz% #g%“sﬁ’zﬁmﬁ%f@ %5%%%% 1y
di chl ori d%o ( mnﬂfgy'-pvrrol 1-ylehyddime- (876 nig) . (6364 cmnpl)et¢fon4-b¢nzauw—2-lsopromﬂhe

m xture was Sﬁelniérﬁéﬁoraﬁlcrﬂtﬁdn Qea’peg abys £ fn%:) of sod.@mheéméaa?&danhhﬁ%ohsakﬁd
to reflux for 7 on m xture was cooled to room

t enper at ur e afﬁtéa%Yﬁ( Qﬁ%é@&'PWSPW@Bﬂ‘awm@? (5% ymaly ﬁe?“?’(E{-[‘Erqu]a@)" anghd7 mL of
resul tant mi watere Thasolutihiwed aliowed to watlidfo5% Hm:iravwhicﬁ pbifit theiréhclidiGhidurdiwashe

then dried wi %Hcémg@‘é ?A oY H’R@Fegm%hﬁé%t}e S. p@ %ar@d%n ee%tgr ﬁ\&l)eggﬁ%% (g&c mB)

The crude ct was chronat ogra on si
met hyl ene2 hlaﬂﬂl"@éef((g)olm'-)t 6heaacfuemc$ layepwgs £8GRted afait wih eihyll azetaten(@oimtl) and

[1€gr7] T S(IYR( ( %ﬂ&&ﬁﬁ.ﬁé& %@FIIE lextribtdwald- &Qshérﬁ"g’g@?}% & %%d%l_f)%ﬁ) gﬂ%%{% sofum
1H), 7 17 (t,s¢ jatg, f'p;gredqu)j conceptyated ipsvacyy tgpfjeld crude product as an amber solid which

crystalllzed upon standing. Recrystallization of this solid from absolute ethanol:hexane
afforded 21.35 g (87 %) of the titie cbmpound as a tan solid.
30 "H NMR (CDCl,) 51.16 (d-6H; J = 6.85 Hz); 2.16 (s-6H), 3 28-3.31 (m-1H), 5.10 (s-
_ 2H) 5.88 (s-2H), 6.85 (dd-1H; J =2.70; J = 8.51 Hz), 7.00 (d-1H; J = 2.49 Hz), 7.15 (d-1H; d =
7.89 Hz), 7.27 (d-1H; J = 8.51 Hz), 7.33 (dd-1H; J = 1.66 Hz; J = 7.06 Hz), 7.39 (dd-2H; J =
6.23 Hz; J=7.68 Hz) 7.45 (d-2H J= 727 Hz), 7.84 (dd—1H J=7.68 Hz; J = 7.89 Hz).

35 'Under a nitrogen atmosphere was combined 21.20 g ( 53.46 mmol) of 2-(4-benzyloxy-
2-isopropyl-phenyl)-6-(2,5-dimethyl-pyrrol-1-yl)-pyridine and 67.42 g (1.06.9 mol) of
ammonium formate and 2.00 g of palladium hydroxide in 300 mL of methanol. The resultant
slurry was allowed to reflux. Over an eight-hour period, 10.0 g of catalyst was added. The



B. -~ 1-Brono-2- cyclopropyl 4- benzyloxy benzene 30 ' Prepared as
|n Exanpl e 14B usi ng 1-cycl opropyl - 3-benzyl oxy-benzene, in 84%yield.
"H NWVR ( ﬁ@@bbeylp]) [err]: 0.62-0.66 (m 2H), 0.97-1.00 (m peEhposmoirz 2. 14

(m 1H), 4.99 (s, _2H), 654(d J=3 Hz, 1 H), 6.65 (d, J=4 Hz, 1 H),.
7.32-7.46 (n1 6H) . 44- _
2- Cycl opropyl - 4- benzyl oxy- benzeneboronlc acid Prepared as in
Exanpl e 1 D using 1-brono-2-cycl opropyl - 4-benzyl oxy-benzene, in 35 98%
yield as.a pink oil. The crude product was not purified but directly
converted nt :

Cocl oot apyP - gk Sidure wos slowsd o copi i abien fempersure o passed tymugh;a pad o

yrr
[err]H NVR ( Cpoifie[terrempvegthecsa Sta The celite pzﬂ)ﬂasovaegecbwm‘arr@manqmthezﬁfme Ma3 3

(m. 1H), 5. O8dngentrated in vadid and tirebulBt y@mw reklbue \Zas?@a'rtﬁioﬂéi ﬂéﬂveé'*gthyl Scdifte (d,
%C?’ / :_ing 8/ 00 1 1(30%%@7%&@200 mbL). The aqueous layer was extracted again with ethyl acetate (200

- 43- 5 mL) and the chnbmed organlc extracts wer2e vgasged with brine (1 X 200 mL) and dried over
2-(2-Cyclgpro enzy y pyri

Pr ((epa%d i@ %\éﬁg’ ﬁ‘E‘F re&sﬁ" e@%ﬁ%é’)’ ol tﬁy'ﬁlgﬂffg&@gt@rﬁ@ﬁ%ﬁﬂrp(9ﬁ"°é_
acid. vastdta@ sblidono- 6- ( 2, 5- di net hyl - pyrrol -1-yl)-pyridine, in 50%

b 520 86 (m_ory HNEEOED DT (gt 88 pon 916 ket 120 3 b S5 e

5.88 (s, 2H),1|'B. $88 (ss2H) 161 (05- B4 J (R4 25 8-80 H2)§.80 (2-TH} J(<R.A HE), P 4-7 1)+
7.32- 10 7.4 100 JZOEBQI-(Z‘SI 7.4y =18 h), F84(ba-197P< s D = 851
Ms (% : 395 (parent+1 10

3- cyclopraﬁyl Hz). [6- (2. 5- d| rret hyl - pyrrol - 1- yI) pyri di n-2-yl ] - phenol
Prepared as in Exaan e A&I B ngg;h yridin-2-y1)-3-isopropyiphenol :
2-(2- I | - en

i 1ot by - pyr 1 of - 1- YT PORER TP WS ST ITeE 50 AT 0mPPe ebgne! ans
97% vyield. 1432 g (609.0 MmdyRf h@DCkylaening hydrechiofide O 680 6L @2 efhahol 24,30 mL of

6 42 (5, 1hy "o RuYERith b bl oo 1 pour B i g i iy,
1H), 7. 512? d, mlgtu@ wps allggwﬁd torogdo gmbienttgnperaturegnd concentrated in vacuo. Tﬁe resuitant

4- (6-"Ami'no- DYHrb\WI fesidue wds parfilicRRd BWkerP&RY) Ql:etate (300 mL) and dllute E&c&tgﬁpﬁgrbaﬁté n

Ex le 1G h I | -4-[
yl ?m;y(ral di nuag{’}?]“l'gﬁi‘ﬁ(ﬂ%"%"gﬁyﬁa@r Opﬁacfeﬁﬁsa d’é’BlFéhYE?‘Eﬁt?te |(£¥(6 hPhland the
[err] H NVR ( Gibjned otganicasxtricts Weré AvashédLwiibring ) x 4ho7ra_)0dr7eﬁ dvet scdiidm sulfate,
_ iH)g O'é 49114[ E mﬁlt%% ’ap§ ceL o t?at%d_ igdaiu& %S&E’éd %'!?elﬁr uct 3s %gro(vh gum. Chromj:gograﬁlé, 1
“H), 7.46 2%, on=®0¢ief silicalgpl 60 (EM Science) starting wita Bﬂ]r@xmﬁtﬁyﬁh@t{maﬁq incrpasing]the

9.57, 13.18, eli% %&ﬂcgé?atao& }%ldgg 10. 6%58% oigiﬂmép%d&é gs ;%Ink s%?d wljflér? w§9

(%) (% 227 (parent +1
recrystalllzed from ethyl acetate/hexane to afford the title compound as a tan solid.

'H NMR (CD;OD) 81.11 (d-6H; J = 6.85 Hz); 3.03-3.10 (m-1H), 4.87 (bs-3H), 6.48-
6.53 (m-2R), 6. 60-6 63 (m-1H), 6.78 (d-1H; J = 2.28 Hz), 7.01 (d-1H; J = 8.30 Hz), 7.43-7.45
30 (m-1 H)

Under a N, atmosphere in 175 mL of acetone was combined 3.0 g ( 13.14 mmol) of
phenol and 17.13 g (52.56 mmol) of cesium carbonate followed by 2.83 g (19.71 mmol)'of N-
(2-chloroethyl)dimethylamine hydrochloride. The reaction was allowed to reflux with stirring
35 for 16 hours and concentrated in vacuo . The solid residue was partitioned between ethyl
acetate and water (H,0). The aqueous layer was extracted with ethyl acetate (1 X 200 mL)
and the combined organic extracts were washed with 1M NaOH (2 X 100 mL) and brine (1 X

10_0 mL), dried over sodium suifate, filtered and concentrated in vacuo to yield crude product .



EXAMPLE 16 _ 6-[ 2- CYCLCPRCPYL- 4- (2- DI METHYLAM

NO- ETHOXY) - PHENYL] - PYRI DI N- 2-

YLAM NE R%) 08734919 Prepared as in Exanpl e 14G using of PCT/IBYS/00112

4- (6-am pyTi d9n yl)-3-cycl.opropyl - phenol and 2- di met hyl am noet hyl
chloride in a presence of CSlerr]CJerr] |n_4g boiling acetone (81 %yield).
[err]H NMR (CDO [err], [err]): 0.64-0.67 (m*™“2H), 0.81-0.83 (m 2H),
2.06-2.09 (m 1H), 233(s 6H), 2.71 (t, J=6 Hz, 2H), 4.05 (t, J=6
Hz, 2H), 6.42 (d, J=8 Hz, 1H), 647(s 1H), 674(d J=8 Hz,lH)

358(20/5 d. 2J 8 @Eg:pewgg 1ch7 28 p’hed] lé%@ g%}%ﬁ:gigflmso (EM Sé?ence} usmg 95:5: %g
'PCT/ | B98/ 001H%hloromethane methanol:ammomium hydroxide to afford 3 g ( 76 %) of aminopyridine ad4-

o- [ 2- CYCLOPREPRIES (- PTRRGETHPRICIS. ervcfiapsy polbEE e iepipupnapng 25 o) was.

YLAM NE prepared by diSyobjngrtbel titles compdErd irp HighldraBethsnen (ROofL) and adding diethyl

4- (6-am no- p)éﬂ.{?fj ;:{l?)‘yr Qr_a;t)lﬁlatgé' Gt REP Pie M Qﬁﬂz%sg%ﬁq’&rvemn héa‘ncé }hre] white precbpltant

1- (2-chl oroet rdine in a presence ol |
acet one (B4 wepifitered andidied. "HNWR (CDCl[err], [err]): O. 63 0.66 (m

-2H), 0.80-0.84 (MR (éasbb)h 8@(&-@& ﬁi'%,as%nggg (s6 n} 229315301 -1|]d'|)3;61 (&

2.59-2. 62 74
(d, J=8 (m2HHi|_D 41&&)Hz>e4@z(t-@ﬂa4~.§7 H), gfﬁ)(d-"'i 15826 Hz); 681 WHM 8'% Heb (t,

J=8 Hz, 1H). .97 (dd-1H; J = 851N&“z 0% 2.48R4), FReE@IH L= 21400)z), 7.26 (d-1H; J = 8.51 Hz),

EXAMPLE 18 1 3-[ 3- (6- AM NO- PYRI DI N- 2YL) - 4- CYCLOPROPYL - PHENOXY]
- PYRROL| DI NE-/174-7-78 (m-1H). | CARBOXYLI C ACI D TERT- BUTYL

ESTER 15 Prepared as in ExarrplEMﬂ_lLEjﬁlg of

4- (6-am no-pyridin-yl)-3-cyg [

3- net hanesul f onyl oxy- pyrrol 70 pUT Yl ester in a
presence of KO -B#in 'HNI\/R(CDCI[err]

[err])© 0.63-0.67 dy r%bﬂ)lma%egmocr&ﬁtdérﬂozﬁ") o bl 94l (G2 2R s

3 3. 45-3. 60 2
- 6HZS7 (d, J=8 nmél 'rm; mi of THF) %é%addea t"')aﬁxaﬂsaqzto (aﬁtryred ;?'ﬁge @&*bwﬁgenzx

7.45 (t, 2b=8 bbkhzend 7.9 g, 30 mmol), [1,3-bis{diphefiphosihtnofppdpafelhickel (1 Qithloride (70 mg)
_ -EXNE\!\I'/PHI\_(E é\g(RZR%Z? BFKI-(%’S - BR% g@%ﬁ%&ﬁﬁ%@um was stirred at room temperature for

YLAM NE 2 hours and tRem peatetitoiapfik i T2 hours.alTherreastiarhyiiurelwag Lookd-#p) room
ducti f -
reduction o gfn;;e’ﬁatgr@ a%F‘dﬁﬁe@W@'{ ﬁjdor}nl qg ethy\ é")cﬂésr)(%t?O)C ¥fie %EEI%BIV llt')‘ xﬁﬁé‘@gé Whshed

-pyrrolidine-1-car I C acl
_ with 5% hydrochlonc acid (HCI) bnne then dried with magnesuum sulfate (MgSQ,) and

25 concentrated in vacuo. The crude product was chromatographed on silica gel using hexanes:
: methylene chloride (5:1) to afford 4.0 g (36%) of the title compound.
'H NMR (CDCls) 8: 0.67-0.70 (m, 2H), 0.93-0.96 (m, 2H), 1.87-1.90 ( m, 1'H), 5.04 (s,
2H), 6.69-6.71 (m, 2H), 6.77 (d, J=6 Hz, 1H), 7.17 (t, J=8 Hz, 1H), 7.32-7.45 (m, 5H).
B. - 1-Bromo-2-¢ Q - -benzene |
30 Prepared as in Example 14B using 1-cyclopropyl-3-benzyloxy-benzene, in 84% yield.
| 'H NMR ( CDCI;,) 5: 0.62-0.66 (m, 2H), 0.97-1. 00 {m, 2H), 2.10-2.14 (m, 1H), 4.99 (s,
2H), 6.54 (d, J=3 Hz, 1H), 6.65 (d J=4 Hz, 1H), 7.32-7.46 (m, SH)
C. = -benzeneboroni
Prepared as in Example ID using 1-bromo-2-cyclopropyl-4-benz_yony-benzene, in
35 98% vield as a pink oil. The crude product was not purified but directly converted into 2-(2-
cyclopropyl-4-benzyloxy-phenyl)-6-(2,5-dimethyl-pyrrol-1-yl)-pyridine. | .
-~ 'H NMR (CDCly) 8: 0.68-0.75 (m, 2H), 0.92-0.98 (m, 2H), 2.09-2.13 (m, 1H), 5.08 (s,
2H), 6.69-6.84 (m, 2H), 7.39-7.45 (m, 5H), 8.08 (d, J=8 Hz, 1H).



Example 28, in 50%yield. 30 . "H NWVR (CDCl [err]) [err]: 0.62-0.64 (m
- 2H), 0.81-0.85 (m 2H), 1.95-2.09 (m 3H), 2.37 (s, . 3H), 2.77-3.18 (m
4H), 4. 48 bg3492¢) . 4.81 (bs, 1H), 6.40-6.44 (m 2H), 6.68 RCI/IBPERONZ  1H),
6.83 (d, J=8 Hz, 1H), 7.28 (d, J=8 Hz 1H), 7.45 (t, J=8 Hz, 1H). .
EXAMPLE 20 :

3 ) . 7
ether. Aresultant m xture reaction
m xture was then Prepared\as |gg:;fxgnglgg1E usmg 2—cyc|opropyl—4-benzyloxy-benzeneboromc acid

ECT/ | B|98{j 0011\%%1 2f-bro1no-6 @. 5-d|methyl—pyrrol- -yI)-pyndlne in 50% y:eld o - 45-
0y 500 & 800 ot MR 1cBn s i 2R At A S LR
?nhygg ous ethsﬂ sgﬁﬁ] 2H)T h@sr(.eaent; lsmé': (&vam] gu(geﬂmg!z |1H) 7d14@?ﬂaamay Ftazxe
or m nut es an n c ydrol yzed w aqueous
anmoni um &4 of 4™ @Nﬁé”’)(g(‘%gﬁi ﬁ") {rﬁ%tdjr 82{% extract was dried (MySOH4)
and .concentrated MS (%) |395(4amm+1 me) crude product vvas chr omat ographed on
30093|I|cageIU|ng§_ A HQetnd ; go 5 g (84%
of the title co onda er | '
(CDCIb[ er Ir]) [ er ?}) ;reﬁéreti 85 i nfxatrifje 15 oSing. Zl:(@-((ynippmp})l-4-bsnm-PB®y()rﬁ-(2§H)
a2501|2_|) 547 Tgt('\mpi 1’-)%Pp29i3mé with grhpnom@m%ﬁl@ and Z6% 'F%(Oil) in 97% Qﬁld( d, J=8
3- Oycl obuf§| -phenolHN B (CDCly) &: OGO-QﬁPd@? )r927 8o RED. ¢ ?%ZBQJ(W”Bﬂ et (ﬁanol
(EtOH) were cgibsge, éHi%ELe(‘sZYHPWss (d, J=6 Hzphﬂwldg(eyﬂsqwtmmlzz;((&gj—sz& 6

4- (6- AM NO PYRI DI N- 2- YL) - 3- CYCLCBUTYL PHENO_ 35 A '

1- (3- Benzyl oxy- phenyl) - cycl obut anol . In a flane-dried flask was
pl aced magnesi um and under a N2 at nosphere added a sol ution of

1- brono- 3- penzyl oxy- benge 4 Hamheet Ny

nmol ) and 10% pal Tadj umon ¢ A resul tant m xture
was hydrogena%"é)d ??J(dAJ'@@ 1HS ghgzﬁ éﬁlg 1968) at 40- psi for 24 hours. The
reaction m XEUr e Wit Bicociapinopy|-giedolo f cel ite and

concentrate d _un der r?éﬁgrg a -Flb %ngﬂg q GEUﬁ%ul%atlrag[ 3-c¥ —[?Q(g% d?rgét?ﬁ g)&?ol qn

120 g of silica ge SI'hg hexanes-

of the ti®0e !ibmﬁdhtﬂ-)d]@f&n@mﬂbblﬂ@%*&l in agueous EtOR, in 57% y[ebirr] H NWVR
(CDA[err]) [err]: : 1A (

o Ler? é qﬂﬁ%R](C?@IgSHOMSJB&n%D?O&zO%mS%130954HZ?m 1‘1%6%&“)
(bs, 1H), 6. 71H) 831 jdss 38 Hz]_|.l§- 7Hz_LgH) 6.41 (d( $=8 Ha=gH).5.80)(dy=8 Hz, 1H), 707 (d,

C. 1- Cycl ojugt,.)ﬂ 1|’.1 b%%ﬁ’h% bﬁpzene 25 Prepared as in Exanple

1€ uet o 3 cyel obiil Lo L S e e 12 o4 Wte, e

2H). 2.3025 157.802.34 (m 2H), 3. 52 (q J=8 Hz, .05 (s, 2H),
6.78-6.86 (m 3M). \L &k b odafitHogl . 732

-[2-CYCL

30 ' Prepared as in Example 14G using of 4-(6-amino-pyridin-y!)-3-cyclopropyl-pheno! and
2-dimethylaminoethyi chloride in a presence of Cs,CO,in a boiling acetone (81% yield).
"H NMR (CDCl, 5): 0.64-0.67 (m, 2H), 0.81-0.83 (m, 2H), 2.06-2.09 (m, 1H), 2.33 (s,
6H), 2.71 (t, J=6 Hz, 2H), 4.05 (t, J=6 Hz, 2H), 6.42 (d, J=8 Hz, 1H), 6.47 (s, 1H), 6.74 (d, J=8
_ Hz, 1H),6.82(d, J=8 Hz, 1H), 7.28.(d. J=8 Hz, 1H), 7.44 (t, J=8 Hz, 1H).
'35 MS (%): 298 (parent+1, 100). -



7.45 (m 5H). " D 1-Brono- 2-cycl obut yl - 4- benzyl oxy- benzene.
30 Prepared as in Exanple.14B using - '

1- cycl ob li)fnzyl oxy-benzene, in 97%yi el d. peT/iBSEbdi: NVR .

(CDCI[errﬁ?T&?r 1.81-1.85 (m 1H), 2.04-2.11 (m 3H), 2.41-2.44 (m 2H),
.73 (q, J=8 Hz, 1H), 5.05 (s, 2H), 6.68 (d, J=8 Hz, 1 H), 6.98 (bs,1
, 7.35-7.46 (m 6H). [err]C (CDCl[err]) [err]: 17.84,

28. 60, 40.64, 70.19, 113.09, 114.45, 114.85, 127.45, - 127.99, 128. 55,

133.02, 136.68, 145.51, 158.17. 35 : E. :

2- Cycl obuByI - 4- benzyl oxy- benzeneboroni c %ﬁg% - - Prepared as in

-Exanpl e 1D using 1-brono-2-cycl obutyl -4-t Foxy- benzene, as a bei ge

solid in 58%Yyield. 8f2-CYCLO DIN-1-Y| -ETHOXY)-PHENYL]}-PYRIDIN-2-

PCT/ 1 B98/ 00112 - 46-

5 [err] H N (DO [err]) [err] | AN 85 (m 1H), 1.98-2.03 (m

1H), 2.10-2.15 ( mPrepdred 25 i3 Exam@is14G using n(fm(fizmyno-mn@@yloﬁ-cyclapsomwhem)and6 78

(2d( 2_‘] C§C :_Igbu 31 )t/('liachIZroQ&yﬂ Pycrroh&ha lg r? pré.%nt?e c%‘@sgdd@is rlrrg%c;/mng aceton? (84 % lfb%e;r  di ne
Prepared ¥ in Exth?N ébl HP- é'i'%‘% K'Bb%ﬂ)yPBQTD@ér(E‘yEékﬂ 75e1n%1e onPt

acid and 10 230h ﬁwOﬂWr @séé,&xﬂlmthyd cbayzrrgom‘:]l;ﬁ/b:)&wﬁnﬁsas(s 1R, 'éﬁbfé)(wﬁbd

: H NWVR ﬂ)q

FH?7 (7524250 466(84”9(7%,) @giﬂau(nt;mgwslgz (bs, 1M, 7.13 MS(?/()J 2052 |
1 . = . m l . y = , ) . )

(parent+1, 100). 15 G _ ﬁ@lﬂﬁﬁ

3- Wclobu’tfyl-4 [ 6- (RI3IGAMIMNS

Prepared as in Exarrpl e 1F USb&\QaéxV%c%t‘ibw Lsgmﬁlggﬁ}gwoxy phenyl )-6-(2,5-
di net hyl -pyrrol - Py ridine, 1n 97%y _
@a

(cDd [err]) [err]! ? indExprple RRusing 014f@ammszmqﬁ-y!&mcwprmtpbegg angh
4H), 2.16  3-metiihesiiichyloxy-pfolidme-1ahhoxfic 48id (téﬁ-buiﬁ%stbizm aldﬂsenée gf‘k(ﬁttﬁr lan)
. 7.13 (d, J=8 Oégu/ 721 (d, J=8 20 Hz, 1H), 0 (d, J=8 Hz, 1H),
(t, J=8 Hz, b yield) MS (% : 319 (parent+1 100) .
4- (2B~ Ani no- P INMER (CIGly b 083687| (mb2ity D.8R0A, 2H), 1.44 (s, SH), 2.02R1 B, ed

by heat i ng
2- (2- cycl obuf PO SASSEL T S5 43R 5y A6 3708 WD Rd3S 14 (50,2 897 ) 48 Hz. TH),
pyridine wit ﬁsmmw HGI1H)n7%ﬁq(1debi§é'|ZEﬂdl—|74éﬁ -&@é‘b’riﬂﬂed in Exanple 1F, as a

eI eSS be (Mo o Bk (i dooy 92 1o (m 4. s b
[err] (m 1H (m IQA (m 4H) : (d,
25 -[2-CY PROPYL4-(1-METHYL- YR OLIDIN-3-Y] -PHENYLI]-PY! IN-2-
© YLAMINE

Prepared by a lithium aluminum hydride (LiAlH,) reduction of 3—[3-(6-amind—pyridin-
2yl)-4-cyclopropyl-phenoxy] -pyrrolidine-1-carboxylic acid tert-butyl ester, as described in
Example 28, in 50% yield. o

30 - 'H NMR (CDCl, ) 5: 0.62-0.64 (m, 2H), 0.81-0.85 (m 2H), 1.95-2.00 (m, 3H), 2.37 (s,
3H), 2.77-3.18 (m, 4H), 4.48 (bs, 2H), 4.81 (bs, 1H), 6.40-6.44 (m, 2H), 6.68 (d, J=8 Hz, 1H),
6.83 (d, J=8 Hz, 1H), 7.28 (d, J=8 Hz, 1H), 7.45 (t, J=8 Hz, 1H). | '
|  EXAMPLE 20
6-AMINO-PYRIDIN-2-Y| )-3-CYC TYL-PH
35 A (3~ loxy-pheny()-cyclobu |

in a flame-dried flask was placed magnesium and under a.N, atmosphere added a
solution of 1-bromo-3-benzyloxy-benzene_(10.53 g, 40 mmol) in 30 mi of anhydrous ethyl
ether. A resultant mixture was heated to reflux for 8 hours. The reaction mixture was then



1H), 6.58 (d, J=8 Hz,

J=8 Hz, 1H), 6.37 (d, J=8 Hz, 1H), 6.54 (d,. J=8 Hz,

1H), 6.79 (bs, 1H), : 7.03 (d, J=8 Hz, 1H), 7.39 (t, J=8 Hz, 1H).

M5 (%.: 3vdegpenent+1, 100). 30 .PCT/IB98/00112
EXAMPLE 21 ' o

6- [ 2- CYCLOBUTYL- 4-( 2- DI METHYLAM NOETHOXY) RIEENYL] - PYRI DI N- 2-

YLAM NE Prepared as in Exanple 14G using

4-(6-am no- pyr| di n-2-yl)-3-cycl obutyl - phenol and 2- di met hyl am noet hyl
chloride, as a pale yellowoil in 77%yield. 35 : [err]H NWR

E EDC'J[ gr r ]5 8cooﬂed&8 @’c%u&vved B;H) e, é’roaﬂse’— 2B&itidnof ‘éwobut%ng’l% (.P.&c sa)"'be, 840113

) 1
(bs, 2H), 6. 43211 ?,a 96@ %Qq_ﬁﬂ 49 lq)mol)en ég ml of anll;?ﬂ%ra:s efhyd ehgr T@_q:.ﬁeac@n-p@s&grreq] -ag
Hz, 1H), 6. 98otmstempéiature’ for 130( Minuids Gintizhenl Eholed’toA8°C bind Aydiolyed wikh aqueous

gg#%gg%g 1 1a£nmomum chlonde (NH,CI) (20 mi). The organic extract was dried (MgSO,) and concentrated 47-

5 [ erin va&EudMRhe OREE [peadudt)wasethrdmatdgrapéd o2 308 3, silid8 9BBysingtheXBnesathy? 7,
66.11, 105,9 o 2 45,

Ve (50 i% ?apatgage]sm 9% ﬁ%éf‘g 43 (84%) of the St conourtt ytiow i

EXAVPLE 22 "H NMR (CDCly) 851,601 @9OnCIUTXD3-2.1{ fm PRS- DBAKM, 2H), 2.50-2.54

- YL- ETHOXY) - Is YR Bl 1 _ .
VLAMNE RRERM). 563}'§ ?sg (d. P-Is Hz 1H) 7.09 (d, sugz 1H), 7.13 (bs, 1H), 7.28-7.45
4- ( 6-ani no- pyPAn- 2-yl ) - 3 cycl obut yl - phenol and

1- (2-chl oroet hyl ) -pyr r opicdtiimi-phéndPo yi el d. [err]H NWVR

CDCl 8 61-2. 64
po1 (1. 18 L "L digp? e chmosihe i 50 oY plnct (0 el eqrinpict-fbenig
4.43 (bs, 2I—|)pheﬁyl)46/cbdutan1#$gl-23 6 thiipl) aid10% palfdith onlafbohizPd/GH).5 . A Fesithnt J=8
e A ol ecteited 405 b St o3 s, i ortSh
106. 26, 115. 1@xtur1_e1\@sg‘ﬂtered throughlal ppd38 celites@ndopncenBFted Onder vacuo. The crude priviliicf 94 :

338 (parent +Lyaslffmat hed on 120 g of silica gel using hexanes-ethy! acetate to afford 2.9 g (83%
EXAMPLE 23 fap 6-[ 2- CYCLOBUTYL: 49 ('Franes-ety! acetate fa afiord 2. g (83%)

- METHYL- PYRRAf theitile semeuns e appleress Pl.PYRI DI N- 2-
YLAMNE 'H NMR\(CDCl,) 5: 1.81-1.86 (m, 1H), 1.95-2.02 i}m tH), 2082 2,14 (m, 2H) 2.29-2.34

acia T AP Gulmlrinafl B8 1 e W K Bl nre e e '98%27"1%"0

4- (6- am no- pyt, &8 Hz,2H)1 ) - 3- cycl obut yl - phenol and 3-
net hanesul f onyl oxy= pyr rfb! QMLS'!-}:!EEE ng_géi g acid tert-butyl ester, (88%
yi el d). ' :
25 . Prepared as in Example 1C using 3-cyclobutyl-phenol, in 98% yield.
'H NMR (CDCl,) 5: 1.81-1.86 (m, 1H), 1.98-2.02 (m, 1H), 2.11-2.15- (m, 2H), 2.30-
2,34 (m 2H), 3.52 (g, J=8 Hz, 2H), 5.05 (s, 2H), 6.78-6.86 (m, 3H), 7.21 (t, J=8 Hz, 1H), 7.32-

7.45 (m, 5H).
D. -Bromo- obutyi-4- toxy- n _
30 Prepared as in Example 14B using 1-cyclobutyl-a-benzyIdxy—benzene, in 7% yield. .

*H NMR (CDCl,) &: 1.81-1.85 (m, 1H), 2.04-2.11 (m, 3H), 2.41-2.44 (m, 2H), 3.73 (q,
J=8 Hz, 1H), 5.05 (s, 2H), 6.68 (d, J=8 Hz, 1H), 6.98 (bs, 1H), 7.35—7;46 {m, 6H).
®C NMR (CDCl,) & 17.84, 28.60, 40.64, 70.19, 113.09, 114.45, 114.85, 127.45,
127.99, 128.55, 133.02, 136.68, 145.51, 158.17. '
35 E. 2-Cyclobutyl-4-benzyloxy-benzeneboronic acid
Prepared as in Example 1D usmg 1-bromo-2-cyc|obutyl-4-benzyloxy-benzene as a
beige solid in 58% yield.



[err]H NNR(CDCI[erf]) [err]: 1.45 (s, 9H), 1.70-1.79 (m 1H), 1.82-1.87
(m 1H), 2.00-2.09 (m 5H), 2.17-2.22 (m 1H) 3.45-3.60 ( m 4H),

3.79 (q, 1H) 4 52 (bs 2H), 4.92 (bs, 1H), Wﬂwl

1H) | 89‘?38’5%1% He. 71 (d, 958 e, 19, 690 (bs, Pyimsionis? 24
(m 301H) 7.44 (t, J8Hz 1H).

6-[2-Cycl obutyl - 4-(1-net hyl - pyrrolldln 3- yl"%y) phenyl] pyrldln 2- yI anm ne

Prepared by a LiAlH err] reduction of
3-[3-(6- am no- pyridi n-2-yl ) 4-cycl obut yl - phenoxy]

pyrrolid| -1l-carh ter ester. as descrl ed in Exampl e 28,
in 73 %yi eI d. ﬁmé&:&ﬁa)g{%& i?—&&lﬂ/ﬁh é[%fz[qgrf"] )[%»HP‘]Z 15 (m72H) ?‘?g:g'r?ﬁ '
1H), 1.78-1. &mn, ZHm 3.864q, J<8 192/ 18), 648 (dnJ=8 H,, 113, 74)-(Bs, 1&573%877(4%,3#@., 2.39 (s,
OH), 2.43-2.49 (m 1H), 2.79-2.84 (m 4H), 3.78 (q, J=9 Hz, 1H), 4.43 (bs,
2H), 4.844.88 (m 1H), 6.42 (d J =8 Hz, lH) 6. 646 68 (m 2H) 6.90 (sb,
1H), 7.19 (d, J=8F. ) 1 1-4-bRnz 3 B-(BiB-dinethy) Kifhed
PCT/ | B98/ 00112

5 [err]C Nl\ﬁ-?g P &SR (& “5']‘9 2f§°‘%"é“y'ﬁ Be’§§'°xysﬁe"§§"eb§§"ff°"‘f£é
55. 16 6210412-bmm8§-(2 ﬁ@e@yl-pyrro -yl)-M'ﬂmssn I&Ayw 130. 29, 137.68, 145.41.
&(N‘I’;«)LE 234 (par engNmR 1981, 5: 1.69-1.74 (m, 1H), 1.77-1.82 (m, 1H), 1.96-2.01 (m, 4), 2.16 (s,
4- (6- AM NO- P¥H}: ér%(g--#ﬁﬁslfémwm)véﬁﬁmm 6484 (d, J=8 Hz, 1H), A02 (bs, 1H), 7.13

1- (? _Be_nzyl OXy, Jeh EBYIH) - Ca4cT 4R 7TAN Tl81 (t, Jlal?z 1H). f '{oba flame-dried flask
cont ai ni ng magnesi a solution o r ono-

3- benzyl oxy- benzeﬁ)ég?(é)o épﬂentﬁgqﬁﬂo |n 40 m of anhydrous et hyl ether.
Under a N3 ataos plietyeiobiy ) < gl Riink lbnbjo . ref l ux for 8
hours. The reacti ty e Was, o]

dropwi se additi onw?‘mgaclc% (lanntaamﬁ'e 1§ %L'?S‘E &%BEE‘&{ beggyﬁ@qyp\?sgny%@gﬁ)
(3.54 m, 40dimeswl-pryrel- 'M')'ﬁ.*l”dlﬂa 'aﬁﬁ%dre&us ethyl ether. The reaction was

stirred at room MFE tsurqerioF 0k ar and
hydr ol yzed b?;%p ue'-cinﬂ\ls amg 1 9%91% mu‘?ﬂ-laletr?f]r%ﬁg)pbggg%% j@hﬁhg

organi c extr 8dei &8 ?K/@Weﬁ" Hf)"'ﬁn?j%fhﬁc@ﬁt?é?&i Jré Hgatio7.21 (d, J=8he
crude pr@iucHzyms, L0 @Ry, ap)) 2 @2 =30, gHsi | i ca gel using hexanes-ethyl

A -0

acetate (EtOﬁ)Q to aff 49 (379 of the title conpound as a pale
yel low oi | .- "?5%1 t‘cﬁéﬁ‘f)err]) 8 1.79-1.84 (m 2H), 194202
(m 6H), 5.06 (s H2H) , 466Airiospyridin@-yi)-3-cycllaytylbhinel 7. 07 (d, J=8 Hz,

7.15 (bs, 1H), 7.3 Zre%”by(nfbﬂanm {2-cyc utyl-4-benzylo>§61hené[ cfs EEChiRBREN Y rolﬂ%”"'

Under a N2 at npsphere in

1- ( 3- benzy| oRYidinge¥ih NHOHeHCI i gqueapsciiObinas despriteddn Exagple Hivais g, offavhite splil, of
concent r asedintdyly, yiad 10% Pd/ C (1 g). A25 resultant m xture was

hydr ogenat ed ( Tet iﬁhedran Ass g 1360, 1993) at 40 &s‘_i for 2

hours. The reacti dn NHR(EGRG) &a 6%“? § 6R.cUt Wil Gh(m ol 93-1.8%(M.t48) o6 (a.

concent r at edJ+8H£&MHY,&C370(d, J=8 Hz, 1H), 6.54 (d, J=8 Hz, 1H), 6.58 (d, J=8 Hz, 1H), 6.79 (bs, 1H),
. 7.03(d, J=8 Hz, 1H), 7.39 {t, J=8 Hz, 1H).
MS (%): 241 (parent+1, 100).
30 / . EXAMPLE21
6-[2-CYCLOBUTYL -4-(2-DIMETHYLAMINO-ETHOXY)-PHENY] [-PYRIDIN-2-
Prepared as in Example 14G using 4~(6-amino-pyridin-2-yl)-3-cyclobutyl-phenol and
. 2-dimethylaminoethyl chloride, as é pale yeildw oil in 77% yield. |
35 "H NMR (CDCly) 5: 1.69-1.86 (m, 2H), 2.00-2.06 {m, 4H), 2.33 (bs, 6H), 2.73 (t, J=6
Hz, 2H), 3.80 (q, J=8 Hz, 1H), 4.0 (t, J=6 Hz, 2H), 4.43 (bs, 2H), 6.42 (d, J=8 Hz, 1H), 6.64
(d, J=8 Hz, 1H), 6.75 (d, J=8 Hz, 1H), 6.88 (bs, 1H), 7.21 (d, J=8 Hz, 1H), 7.43 (t, J=8 Hz, 1H).



to afford 1.3 g (77% of the title conmpound as an oil. "H NWR
(CDCl[err]) 8 1.56-1.79 (m 6H), 1.99-2.04 (m 1H), 2.93 (q, J=B Hz, 1H),
6..62 = wol9sisaes®d Hz, 1H), 6.71 (bs, 1H), 6..80 (d, J=8 Hz, PdrIBYSM@1Xd, -
J=8 Hz, 1H). 30 ~C. - 1-Cycl opentyl - 3-benzyl oxy- benzene :
Prepared by heating 3-cycl opentyl - phenol withybenzyl brom de and potassium
carbonate (K2CJerr]) in acetone, as described in Exanple 1C, to afford the .
title conpound in 9% vyield. [err]H NVR (CDCl [err])
[err]: 1.54-1.79 (m 6H), 2.03-2.06 (m 2H), 2.96 (q, J=8 Hz, 1H), 5.04 35

(s, 2Hy, 6578 (d, FeSum(cBElys: @7D§ﬂ2§.8§,938(2§ 4283, 5857 18 11t 1050585 11%06, 418 .43,

7.30-7.45 (m 5H). )

1- Br ono- 2-cycﬂ)’|p§%ﬂf‘§¢-231-15'éﬂ§-yl oxy-.benzene K Prepared by an NBS
brom nation of 1-cys @pesyparentbenayl oxy-benzene, as descri bed in
Exanple 14B, in 76%yi el d. WO 98/ 3§ala _ - '

PCT/ 1 B98/ 00112 _ 2 . -49-
5 [err] H NVR 8-RIXYGLOB DLIEAIN BHENYL RBYRIDHG.2( M
4H) .- 2.03-2.09 (m 2H), 3.34 (q, T 1H, 5.01 (s, 2H), 6.65 (d,
J=6 Hz, "1H), 6.90 (s, 1H), 7.31-7.41 (m . E

2- Cyct opent yl - 4- beRreparedyashe rEzemEbd|46niSinga’eﬁsdamino-pyridin-z-yl)-s-wcldBﬁtgﬂmeeﬁl doyl
lithiation of 4o iGBRRAET- ; 63 enzyl oxy- benzene with n-BuLi

fol I qwed by a?j-gi’zitilpn oﬁy IIt BE%ngy%Ieogcri bed in Exanple 1 D, in 80%yield.
10 [err]H NN Gl 81 1.99-1 86 (M. SH), £89-2.080m( 4, BAY-2.62. (0 4H), B 1((tn
(2;10 : 2|2—|j 91-2. 9%dim, 2?%93.%{6@&4 Rz, 1H), 4.14 &5 10 74, hds (ok=Bnf .41 b s=aGez! Inf- 87
2-(2- oyl dBenﬁé? (94 J5B iz 1K G 7B B Hze 1R 8.8 Grsndbilay 1208181 Ha 1) 748,k i Y5 ne

Prepared by aHREAH)r oss-coupling of 2-cycl opentyl-4-benzyl oxy-benzeneboronic

aci d wth 2-b = 6.2 .9-di - rol -1- -pyridine, as described
"h Brarple 1 E in SaMRfrer e T65F 2 R Blars e, oy ATt
(m 4H), 1.74114.36813024,28%.79.1.91-1.95 (m 2H), 2.17 (s, 6H), 3.30 (q,
J=8 Hz, 1H), 5.10 {074 A 2H), 6.86 (d, J=8 Hz, 1H), 7.03 (s,
1H), 7.16H) (d%féé%(éaféﬁb{ﬁgo)’z? 7. 47 (m( 7H), 7.84 ('lt_? J=8 Hzl,( 1H).
MS (% : 428 (parent+1, 100). EXANPLE 23

3- Cycl opentyl - 4-[ 6- §.2.Bydi
Prepared by a reduction o '

2- (2-cycl opentyl - 4- benzyl oxy-phenyl ) - 6-

pyrrol -1-yl) - pyri dane Waieaminsipuidif-2 R PIGE - AN i AOE 68d On
car bon { % on C), as described in Exanple 1F, in 48%yield.
"H NVR (CDd [ 1.51-1.55 (m 4H), 1.74-1.79 (m 2H), 1.88-1.91 (m

2H), 2.142%s, Prepéfed a8 i?Exgmple 20-8sirdz4-(61adino-pyridin-2-y)-3-2ydlobufyl-gHenéichnd 3-8
Hz, 1H), 6. 85méth§nlesgxl1h9n¥|9§§ roﬁﬂnae;%é{r&%%_{tﬁi tel_‘}-tutyl ez‘te?.%sa(‘%jyielé):-ég ez, 1M,

7.33 (d, J=8 He, 1) r, _ _

. -'H NMR (CDCly) &: 1.45 (s, 9H), 1.70-1.79 (m, 1H), 1.82-1.87 (m, 1H), 2.00-2.09 (m,
5H), 2.17-2.22 (m, 1H), 3.45-3.60 ( m, 4H), 3.79 (q, J=9 Hz, 1H), 4.52 (bs, 2H), 4.92 (bs, 1H),
6.43 (d, J=8 Hz, 1H), 6.66 (d, J=8 Hz, 1H), 8.71 (d, J=8 Hz, 1H), 6.90 (bs, 1H), 7.20-7.24 (m,

30 1H), 7.44 (t, J=8 Hz, 1H).

 Prepared by a LiAlH, reduction_'of 3-[3-(6-amino-pyridin-2-yl}-4-cyclobutyl-phenoxy}]- |
pyrrolidine-1-carboxylic acid tert-butyl ester, as described in Example 28, in 73 % yield.
_‘H NMR (CDCly) &8: 1.67-1.71 (m, 1H), 1.78-1.87 (m, 1H), 1.97-2.04 (m, 4H), 2.29-2.
35. 38 (m, 1H), 2.38 (s, SH), 2.43-2.49 (m, 1H), 2,79-2.84 (m, 4H), 3.78 (q, J=9 Hz, 1H), 4.43 (bs,
2H), 4.84-4.88 (m, 1H), 6.42 (d, J=8 Hz, 1H), 6.64-6.68 (m, 2H), 6.90 (sb, 1H), 7.19 (d, J=8
Hz, 1H), 7.42 (t, J=8 Hz, 1H). ' ' '



M5 (%: 333, (parent+1, 100). - H. . :
4- (6- Ami no- pyridin-2-yl)-3-cycl opentyl - phenol . Prepared by
heat i ng éﬁgr}é@ gntyl -4-[6-(2, 5-di methyl -pyrrol -1-yl)-pyri @mbdnphenol

wi th NH2 I'n aqueous ethanol, as described in Exanple 1 G in 61%
yield. 30" HNNR(CDCI[err]) [err%‘8 145153(m4H) 1.61-1.70
(m 2H), 1.86-1.93 (m 2H), 3.08 (q, 4.64 (bs, 2H), 6.35
(d, J=8 Hz, 1H), 6.43 (d, J=8 Hz, 1H) 6.63 (d, J8Hz, 1H), 6.74
(bs, 1H), 7.02 (d, J=8 Hz, 1H), 7.45 (t, J=8 Hz. 1H) . - M (9 :
255 (parent+1, 10 ) 3 : L

PCT/ I( 598/ 0112 03)C NMR (com.ﬂ? 1%%9,5199339 32.88. 38.12, 42.15, 55.16, 62.41, 76.81, 106.(_)%0_

5 111.68, 114.44, 130.29, 137.68, 145.41. - EXAVPLE 25

6- [ 2- CYCLOPENTYL- 4;d 2+ ' : ETHOXY) - PHENYL} PYRI DI N- 2-
YLAM NE ﬂé@"%%@%‘ﬁbw n.al kyl ati on of

4-(6-am no-pyridin-2-yl)-3-cycl opentyl - pRAMPLER4 h 2- "
di met hyl am noet hyl chl ori dg%@ggﬁg@_@_ﬁé&mmwgpggm ? ng acetone,

as described in 10 Exarrp err]H NWVR

(cDA [errP) [err] ™. 5314 (m 2H), 2.32 (s, 6H), 2.71

EE J;El) Hz, T3H)ﬂarr%—d1ri§d fiakk o&ﬁt&n ma%haslunﬁl(hﬁ@\nbhaddecﬁa E@utiomd}‘lgf’ongo?’{g '
S,

oo 1 6. od tetlotBgnzsse 59 4%e G0ampfn 4pymi of apfyaris i e, infer a N,
[err] C NMR ( GDGspiesre the rdsﬂ&nt%xturﬁ&waémgatéd tofefidior 8 Rourb.8ThaFeadtibn Mikturd Was 10,

110. 86, 113. z]:gbled e %léliog%?-b}?éodrggmige?";dqﬁl%n of &acpentaroné (FA:c.s.> 8o, 8a04-3415,

MS (% : 326 arent +
EXAVPLE 2§ 1968) (3.54 ml, 40 mmol) in 10 mi of anhydrous ethyl ether. The reaction was stirred at room

sL[Af/I EECIQSPEME&raﬂIré %PE(B%AQ' %e%YéooE&r"péV& fHﬁWHyzEYBb Qlabbctis ammonium

4- (6- ami no- pylPl?rMer(NyJ.;}} ()283“%9’5? 8’;9@'?1? 9¥t:arﬁ:ﬁg?ﬁ)¢rne§r{ygso4 and concentrated in vacuo.
1- (2- chl or oefrhy kiud® rddakt déﬁ&rbrﬁaté@%néﬂﬂinda;oo g smca gel using hexahellMiRyl acetate

Sy 5151 qleOhdy g 2o Taflor g ol sqrodiadasaimgion 8 a3 (bs "oty 6. 41
(g J18 128, 1H), & 6K (GDCI33: HZ9-1.84)(m, 2H), 1.94-8.024m( dH),Js:oE (szH);szs[ éc?;l]gﬂé WR
ECE)CI [(I;?r]) B 1%@’4”}7‘%2%%9”?1 %713&%4%6953 22%51*@")5 09 66.84, 106. 10, |
111. 05, 112B99, B4yclepentyi-pler®d 137.61, 146.28, 157.87, 158.77.

M5 (% : 352 (pareghdéra NQQ’)mosphere in 30 ml of EtOAc were combined 1-(3-benzyloxy-phenyl)-
EXAMPLE 27

3- 4- (6- AM NSIRRIBRNZ )0 J0HErprelic BRhOK FanCrRIRd Bk Nend) 10% Pd/C (1 g). A

25 resultant mixture was hydrogenated (Tetrahedran Assymetry, 1360, 1993) at 40 psi for 2
hours. The reaction mixture was filtered through a pad of celite and concentrated under vacuo
to afford 1.3 g (77%) of the title compound as an oil. |

"H NMR (CDCly) &: 1.56-1.79 (m, 6H), 1.99-2.04 (m, 1H), 2.93 (g, J=8 Hz, 1H), 6.62
(d, J=8 Hz, 1H), 6.71 (bs, 1H), 6.80 (d, J=8 Hz, 1H), 7.13 (d, J=8 Hz, 1H).
30 -  C. -Cycl |-3-benzyloxy-ben
Prepared by heating 3—cyclopentyl-phenol with benzyl bromide and potassium
carbonate (K,CO;) in acetone, és described in Example 1C, to afford the titie compound in
99% vield.
. 'H NMR (CDCl3) &: 1.54-1.79 (m, 6H), 2.03-2.06 (m, 2H), 2.96 (q, J-8 Hz, 1H), 5.04
35 (s, 2H), 6.78 (d, J=8 Hz, 1H), 6.84-6.89 (m, 2H), 7.19 (t, J=8 Hz, 1H), 7.30-7.45 (m, 5H). -
D. - 0-2 ' -benz - '
Prepared by an NBS bromination of 1-cyclopentyl-3-benzyloxy—benzene as described
in Example 14B, in 76% yield.



30 CARBOXYLI C ACI D TERT BUTYL ESTER- Under a N2 atnosphere in
20 nL of anhydrous THF was conbi ned 173 ng ( 0.92 mol 2:Tof

(R) - N- BOSVO-983#18xy- pyr rol i di ne, 200 ng (0.92 mmol) of PCT/B9S/O01LZ
4-(6-amino-pyridin-2-yl)-3- - met hoxy- phenol and 267 ng ( 1.02 mmol ) of
tri phenyl phosphi ne. The reaction was al | owed4s-o + cool to OC and with
stirring 160 ul of diet hyI azodi carboxylate (1.02 mmol) was added. The 35
reaction mxture was allowed to warmto anbient tenperature and the
reaction was stirred for 18 hours at which point the reaction mxture
was. concensrat ed i fH MMRCDERY ST e4b-55D(ny, 26),i 10869180 (m, 4Hth0d-2.08 ah.atH), 1.35@,

rt?rlsale' (‘{h;a( %%%H{Z) 14"@%%&%@%2@ um'%&‘lke’alg %J?(O_H) ﬁégg”ﬂm%gn\(lzmemrat ed in

vacuo to yield benzyl neboronic a

PCT/ 1 B98/ 00112

5 crude product \/\/nll;"é2 ared Y fniation S r1-br?1"éc(>j-2-c¥1d%8ngl'4 Penzylf)xy-benz g (15%31'
Sci ence) usi riglioved by addlt'OTmeEthc@t%@bﬁéWeﬁxéwb 18 G0 W& ng of crude
product (yhe titl eneREROGHRL) B 2501 8REn, 8,4 08 (m, 2%@9& byghnﬁ-ﬂ & bg dext

ste
6- [2 ( 1- METHRH)SRR. P18 R, QHY@@')‘E\%WZHI\/@T‘H@)‘(@‘J#ﬁml]'L PYRI DIN-- 10 2- YLAM NE
Under a N2 atnosphere ipy oy - ABdhe ; 2

nmol of rude - ) '
3- [4) (6-am no- pyri éﬁeﬁa"??Ib)' 338 ‘?rﬁ%/ %Wpﬁwe?{&(%Ioaml-érl:'eaﬂl@(y?enzeneboromc acid
car boxyl i ¢ acwith 2-BrotolB(2)\s-dirasthylpyraid -yD-pydding, aé destiibetr i Examyple 3E,in 58 ¥ yield.

sol ution lithiu o) ) at ed
S M or | 5" o) QMBI & 5518 (5 + 00 7d GRS el X6 HhSHHORPES
reaction m xt@H)e3.320, Jad HZu1H)y5 8 tsn2H)2 8.84i(s, I2HR&.86 (doJ-Bvbaa aH), 798 (sl 1H)f 7.16\
NaOH and 264 dd' J—%in/\@ﬁ)?"rzs-Ehﬁ(ﬂ ﬂﬂi”(tsﬁ-latl-& re filtered and washed with

et hyl acetate fe was concentrated in vacuo to yield 290
my of crude pr oducMSéé)a‘zél(@é?W’S?hmo) ~ vyellow oil which was

chr onat ogr aphed ong25 gmgma%ﬁ&eﬁ%@umﬁgm@s 05

di chl oromiéhane: met hanol : amom um g XI d%t 0 afford mn; /(%1 of the
title 20 “Conpound”™§B2ED| By Pe SREVEIOD ENSTRABZY IR -RhE WP (%

salt by dissopyroRtyl-pyridine with caifrimuhmrmtfdsraﬂte ‘andl Mlpagadii.lnfﬂhy&i:xmél ot le&bon

sol ution sat i ' and triturating with

et hyl acet at g&gﬁﬂ M&Paygscﬁ% f%f%’”ﬂe‘?) [err] 1.98-2.03 (m1H),
2.28-2.44 (m2H), 'H §9R ((€DCH) 5: 1B17USP(NG @HE. rh 74-1.79 (n813H), 38?89’(@“%-9).,2114@2

(bs-2H), 4.84 @Z? Jlé"hz ﬁ+§3§ gt @dZILI)HSb‘é(g' Josﬁgbﬂg) 88 &911%9@5%6#?

(m2H) 7 12 (dd
J = ). 21t (d, J=5 1 Hz 1H),'7.33 (d, J=8 Hz, 1H), 7.83 (t, J=8 Hz, 1H) " EXAVPLE 29
4- [4 (6 AM NO PYRUBI(94): zgyg)(pé}emam@w- PHENOXY] PI PERI DI NE- 1-

CARBOXYLI C ACI D TERT BUT g, , |

Prepared by heating 3-cyclopentyl-4-[6-(2,5-dimethyl-pyrrol- 1-yl)-pyndm-z-yl]-phenol
with NH,OHHCl in aqueous ethanol, as descnbed in Example 1G, in 61% yield.
30 'H NMR (CDCly) &: 1.45-1.53 (m;4H), 1.61-1.70 (m, 2H), 1.86-1.93 (m, 2H), 3.08 (g,
J=8 Hz, 1H), 4.64 (bs, 2H), 6.35 (d, J=8 Hz, 1H), 6.43 (d, J=8 Hz, 1H), 6.63 (d, J=8 Hz, 1H),
6.74 (bs, 1H), 7.02 (d, J=8 Hz,1H), 7.45 (t, J=8 Hz, 1H). -
MS (%): 255 (parent+1, 100). .



Under a N2 atnosphere in 15 nL of anhydrous DMSO was conbi ned 57 ng (0.51
30 mml) of potassiumt-butoxide followed by 100 ng ( 0.46 mmml) of
4-(6-am ?%B#%' n-2-yl)-3- - met hoxy- phenol . N BOC- 4- hygepyaosibfgr i di ne
mesyl at e 0.51 mmol ) was then added and the resultant mxture
was heated to 105[err]C for 4.5 hours. Another 142 ng (0.51 mmol) of

nmesyl ate was then added and the reaction was %eated for an additional 75

m nutes. The reaction was allowed to cool to anbient tenperature and
water (100 m's) was added. The 35 aqueous solution was extracted with ethyl
acetate (2X1 50 nls). The organic | ayer was washed w th water (2X100

ms), 1M NROH (2 X 100 nm), vmth brlne (ﬁ%@—%@L), drled over sodlum
sul fate, filtered ang- POP sler METHY LAIING-ETHS i

was chr omat ogr aphed ' _ V\D 98/ 34 — ] —
-52- _ PCT/ 1 B98/ 001 5 on 30 g of silica gel 60
(EM Sci ence) usi ngPgparedt bty bn aliglatine oh éxX@-aminb-eyddid-2y t)i-3%§tﬂomtyoibheobluﬁm 2-

' E&Xﬁ/gﬁ% gghe bilhte h?la&%@w}%} K%ﬁn-'%g\fy}%% §é”‘5{\§€&|nﬁe gﬁ% dcfoRe,! AdiEea 11 ©P-

" N- 4- YLOXY)1OPHEX@mRle BMRI(67% Keld)- YLAM NE 10 Li t hi um al um num
hydride reduction 44\fr(@p® g)msﬁwu%ﬂsﬂ)ykh %H%ﬂ@n}’z Y3 71 [t J=6 Hz,
‘pi peridine-1- carboxyllc aci ester as descrl ove e

reduction of 49) 31p40, J=8 Hz, TH), 4.06 (t, J=6 Hz, 2H), 443 (bs, 2H), 6.42 (d J-8 Hz, m) sss (d,
ani no- pyr i di nd=2ymz), 18y, B4 exys alaemwézcayﬁmlﬂzbl(mev—bHeafmoxxé gCJ-G‘szMgert

butyl ester provided, ft i romat o

CH2d [err]: MeOH N (C%@s’rﬁ%%/g#%f“?% A% '532?%8 »1191*3?1 £13.13,
conmpound. 185 11461 13038, 13BN 31CHET.9%168.32.[err] 1.81- 2 03 (de) 2.29
(s-3H), 2.26-2. 3.79 (s-3H)-4.33-4.43 (m3H),
6.37 (dd-1H J % ﬁﬁ)zmﬁpaﬁ%‘mg@) 6.51-6.57 (m2H), 7.11 (dd- 1H
J = 0:62 Hz; J 7.68 Hz) 741(t 1H, J EXAWMPEB267), 7.61 (d-1H J = 8.52

HZ) PENTYL-4-(2-P OLZIDIy-‘IYL-%‘%M@E}-PYRID[N(-Z— .
6- [ 4- (ALLYLOXY) - 2- NETHOXY— PHENYL -P naer a N2

atmosphere in 75 nL of acetone was conbikeMINE 00 g (13.87 mmol) of 4-
(6-am no- @yri di n- Zvasba:eaam Eowreph@wngan(é-ﬁnu%dpygmﬁ&? ) Zcydipéntyl pherfioband!M
car bonat e —ﬁf—&dorg g yrgdm m%/ g' 62 mol ) of all yI chl oride. The

a " ERTnEt P

reacti on was with stirring for 16 hours
~and concentrated it NMB&@DCIaFI'ﬁé 5:3(-)1 sfd(nn.emmmes/\a:s 4¥8r 2.80 {tpsvecHz, 2H), 3bmt(ween
et hyl acetate ) Foy2 ) mry T, Y,

| JJBW1H§41§3€JM@ g 21-‘ 995@5 2H) 1881 ] ??Qb? 41{}1 &bs [E3-1R

with 25 brine ove ium
concentrat ed & (ﬁaét?d“%-é”l/ﬁ@ﬂ(ﬂbs 1H) 71396&%&“%151”&734&(! %8 Ko [1H whi ch was

trituratedswith he%@wm(tfocfu)lat%@ﬂzis@ﬁé‘sf@ﬁh6‘37 2478, 950, 88.84, 106. 1?"‘11%90'9

duct (the fjtl lid. H NVR
PR Fer ) A P R g8 it a5 B85 (0.2 5 - 5,10 b)) 5. 26
(d-

iH J = 10MS§%fiab2 (darehs1( sholH, J = 17.22 Hz), 6.05 (m1H), 6.38
(d-1H J

8.09 Hz), 6.55 (m2H), 7.11

- 30 CARBOXYLIC ACID TERT BUTYL ESTER
Under a N, atmosphere in 20 mL of anhydrous THF was combmed 173 mg ( 0.82
mmol) of (R)-N- BOC-3-hydroxy—pyrrohdme,_ 200 mg (0.92 mmol) of 4-(6-ammo—pyndm-2-y!)-3-.
methoxy-phenol and 267 mg ( 1.02 rhmol) of triphenylphosphine. The reaction was aliowed to
cool to 0°C and with stirring 160 ul of diethylazodicarboxylate (1.02 mmol) was added. The
35 reaction mixture was aliowed to warm to ambient temperature and the reaction ‘was stirred for
18 hours at which point the reaction mixture was concentrated in vacuo and redissolved into
ethyl acetate (150 mis) . The organic layer was washed with 1M NaOH (2 X 100 mL), with
brine (1 X 100 mL), dried ovef' sodium sulfate, filtered and concentrated in vacuo to yield .



30 (d-1H J = 7.68 Hz),7.42 (t-1 H ) =7.67 Hz)., 7.64 (d:1H J = 8.30

Hz) . EXAVPLE 32-33

4- (6- AM NQoRB¥BkdH N- 2- YL) - 3- I\/ETHOXY- 6 ALLYL- PHENOL ~ AND  pCT/IB98/00112

4- (6- AM NO PYRI DI N- 2- YL) - 3- METHOXY- 2- ALLYL- PHENCL Under a N2 .
atmosphere in a round bottom fl ask equi pped w.th a 'stir bar was added 35
4- (6-am no-pyridyl -2-yl)-3-nmet hoxyphenol and allyl ether. The
reacti on vessel was evacuated under reduced pressure and was then

purged with nitrogen gas. The reaction vessel was inmmersed in an oil bath

heated t0 5 crude %M&g@kgﬁgghﬁﬁﬁ%toﬁtépﬂwgn Lo g:TbE ém&&ﬁ GBQEIW Sl X smgt{"jI S

temperature. Analysis after coo ace
hexane) revedftdaceizigheraneq ?f@"de'-i% ang OfPﬁ-E’e rpéitsilé?ﬂ(@ﬁ t'ﬂ%@sfmoundisvhlch was caMEld

98/ 34919 - directly into the next step. .
PCT/ 1 B98/ 00112 - 53-

5 inmmersed in an oil bath heat ed to 230[—%5%9@542& an addltlonal 20
m nutes. The resul tant -

DH 4 ; <t A X ERI Y
acetate S%rmisﬂ?ﬁ% conbi ned W|th 15 g of Si I i ca gel 60 (EM

Sci ence) e was concentrated in vacuo and the resultant brown
powder was pl aced Under a Naratrhdsphére drd15oml af sihlydioas JaF u(aisauey)sswdugjwmzaﬂdon

h t d f f f
crude 6 al | 12 phenobcoariscbitiine 4 ElethSmine pyain it 2B reni rolile
al Iyl " phenol W"Y'@@ﬁlﬂéﬁfﬂ?l@g estprand 2.4 mid2.31 mmol)iefa 180@sciition ohighiam aluminum
afford 1.05 thybidde. Ythe daction mnxtu@e ﬂbé )ﬁéat@&‘ﬁﬁl‘éhuxaﬁr Q e seanﬁqlgég %Qﬁo%@h&a %mflegé

[err]H N (gDQPéerre])TLerrl
(bs- 2H) he reactian TWU(wmare@"mue@ﬁneﬂm ith 8 4i70f (wpter 8 ulGof 3N
(m1H), 6. 95 Naﬂl—[l.arlld) 2647ul DB wiater. Iﬂ‘H)a,ahﬂnnﬂﬂT\ 6dts Mare filtered and washed with Bk etate

(O LertL) S nd RiEvms oo 1 vabys 455188 248 e b S
(m1H), 7. 42 yeliawlb) which was chromatographed on 25 g of silica gel 60 (EM Science) using 95:5:.05
EX(A b A o PISSITeE; meshanaLarumanium dreide o afigrd 85 mg ( 31 %) of g, fite, \p
at mospher#? i FoRPRYRdy 3%6?'P¢§5M6Wb$% Yesisvengverte 0o g7 mg6e2H@INsHI) byo Hisdolig in

ani no- pyri di %oﬂb)ﬂrﬂetl?an@'@nb%&m&t ahil of lan REHRP QbiutioR s%é.rar{éd fn ﬁéﬁéﬂdl&o%céwa@ﬁbo'
The ‘et hanol ol utiqn ogenated (50 PSI) for 45 mnutes at

anbi ent terrp@t“gfﬁ rgin gfﬂt@ertvkg ra&’n m xt ure vvas then filtered through a
pad of celite whi CH NWR (@RGIHd 188-DOR(i1H), -2 ethanpb. 385;—3H 2hen, G@(ﬂ%—' ned
o AR U B b DA
Hz), 1.58 mmaH). 22125d(1h 2FP,833) 7B 68 Bz 3HHP-728 (mAIHLY. e(aotd-1Ht—u =8.510z83 Hz; J

= 8.30 Hz), 6.47 (s-1H), 6.88 (dd-1H, ‘J = . J = 7.47 Hz), 7.19
(s-1H, 7.40 (dd-1 H J =7 47 Hz: J = & . ,
EXAMPLE 35 =4-(C-, -PYRIDIN-

B A R
Under a N, atmosphere in 15 mL of anhydrous DMSO was combined 57 mg (0.51
30 mmol) of potassium t-butoxide followed 'by 100 mg ( 0.46 mmol) of 4-(6-amino-pyridin-2-yl)- 3-
. methoxy-phenol. N- BOC-4-hydroxy-p|pendme mesylate (142 mg, 0.51 mmol) was then added
and the resultant mixture was heated to 105°C for 4.5 hours. ‘Another 142 mg (0.51 mmol) of
mesylate was then added and the reaction was heated for an additional 75 mmutes The
reaction was allowed to cool fo ambient temperature and water (100 mis) was added.The
35 aqueous solution was e_xtract_ed_thh ethyl-acetate (2X150 mis). The organic layer was washed
with water (2X100 mis), 1M NaOH (2 X 100 miL), with brine (1 X 100 mL), dried over sodium
sulfate, filtered and concentrated in vacuo to yield crude producf which was chrofnatographed



6- [ 4- (2- DI METHYLAM NO- ETHOXY) 2- IVETHOXY—5 PROPYL- PHENYL] PYRI DI N—

YLAM NE 30 Under a N2 at m)sphere in 20 nL of acetone was conbi ned
150 ng ( ,gmi ) of 4- - o
(6-am I’IOQ’[Y)yI‘I nLZ yl ) - 3- met hoxy- 6-pr opyr¥phenol  and 819 rcar_nggm%%l ) - of
cesium carbonate fol |l owed by 125 ng (0. 87 mml) of

. N-(2-chl oroet hyl ) di'nmet hyl ani ne hydr ochl ori de. _ The reaction was

allowed to reflux with stirring for 16 hrs and concentrated in vacuo . The
sol i d r5esbnl@e gwhsiliqzege BO (EM Sdietre) usina2: bethyl|acetsistherane(te 3ordi21 0 mecbfler@e The

or gani ¢ exLAgkye tige colRnBARNS il ciebbiafy hb i ARsH), dried over sodium

‘sulfate, concent rate vacuo to yield crude product

whi ch was chr omat ographed on 25 g of EMMEéE-é@I 60 (EM Sci ence) using
9:1 di chl or one! i Biil4. G54 ] ' yridine as a
pal e yeIIow50| . ng of. the correspondi ng

hydr ochl oXLAMING| t of the ' V\098/34919

PCT/ | %%8/ 00112 thfélum aluminum hydnde redclisctxon ?—[4 (G-ammo-pyndm-Zyl) 3-methoxy-phenoxy}- 54-
title conpound was prep; I ssol vin CcO

i chl or o BPRAIE-HrH aalE Soa 16t byt s? g descived 2Bae ot st PRP e G

cl oudy S0bmhb%nﬂmymnﬁﬁmxy%acbxﬂrpyndrdmeJ-caslmxylmmdnd tert butyl abteoprovided)s

added, and_t he soI t |n v, 0 ' solid

oo e e gel ity R s AP GRS EOR NN b8 REGRAE, Rod

(CDc:I[err];t)ep@e:fth]etmea&npa:urﬂH J = 7.47 Hz) 1 60 (m2H), 2.40 (s-6H), 2.55

(i, 107 2 bty s, By ek 55 oot iy g,
H,"J = 7.879KeBH) #.3831.43 (m-BH), 8.3 (4d-88 J140.62 Hiz:5/1= 8.40 Hz){F.51-6.57 (m-2H), 7.11 The
title compaund _%ﬂée@m‘?sggrggmrm PLORARY. 451 @iH: he P5pgadur es

descri bed
EXAMPLE 36 15 EXAMPLE 31

6- [ 2- | SOPROPYL- 4- ( PYR

E
) H J = 6 . 1(m2lgz’ 2.43

(bs- 210, 2. 84- Under a N simasphese s 75/mlsef 3pelgnewgs cq bgfdé %949 (iHe{pmolofy
(dd-1H, J¢ s=ar9m6f yHihR-2 :)%-ﬁetih&ykﬁ)enol 6ar09.04 g (2ﬁ7§9nl&1502¢ﬂ)cesﬁm83:afudmitbl; J =

éXiﬁ/PEE) SfPY%ed y 3. %5‘ mL (41 %2 mmol_;zgf ally? cfﬂond{a T%e ’reactlon \Zas allowezi to heat at 45°C

6- [ 2- | SOPRIP¢tiriAg ( Rir AERidDrNafit YorOkatdaHENYL}o PYRieDbdid JeditiviMwhle partitioned
'H NMR ,

10" 7, 55U ph! e Tant L% b byl 50 gty g ighRh vy

2. 72- 2578bfina GHK,109. mk), Jrigd o(ems:@uiym splifate.- filtered ang @mceniatad) in vecuey wsldzH)

g jé I(—I(zj;j Hdduc]t g Sgrefﬁgw |§|3hd thlch ﬁasStﬁtuHﬁéd wifh r@iaﬁéjgé'nfjf {tbred tc&‘aﬂ:r@g 2k|7g (QGJ ‘Yg

7.18 (d-1Pf crgd%prgglct shgntler@)“povndzlas 2 a@ie 1?14OW§°M 7.48 Hz J = 8.10 Hz).
EXAMPLE 38 "H NMR (CDCly) & 3.80 (s-3H), 4.45 (bs-2H), 4.55 (d-2H; J = 5.19 Hz), 5.28 (d-1H; J =
10.58 Hz), 5.41 (d-1H; J = 17.22 Hz), 6.05 (m-1H), 6.38 (d-1H; J = 8.09 Hz), 6.55 (m-2H), 7.11

30 (d1HJ 7.68 Hz),7.42 (t-1H; J = 7.67 Hz)., 7.64 (d-1H; J = 8.30 Hz).

o EXAMPLE 32-33
6-AMINO-PYRIDIN-2-Y1)-3-METHOXY-6-ALLYL-PHENOL ___ AND
4-(6-AMINO-PYRI IN-2-YL}-3- METHOXY-2-AL LYL-PH

_ Under a N, atmosphere in a round bottom flask equipped with a stir bar was added
35 . 4-( 6-amlno—pyrldyl-2—yl) ~-3-methoxyphenol and allyl ether.

The reaction vessel was evacuated under reduced pressure and
was then purged with nitrogen gas. The reaction vessel was immersed in an oil bath heated to

230°C and was allowed fo stir for 20 mir)utes at this t::mperature. Analysis after cooling by
TLC( 2:1 ethyl acetate: hexane) revealed some starting ether. The reaction vessel was



6- [ 2- | SOPROPYL- 4- ( 1- METHYL- AZETI DI N- 3- YLOXY) - PHENYL] - PYRI DI N- 2-

YLAM NE [err]H NVR (CDCl[err]) [err] 1.12 (d-6H; J = 6.85 Hz),
2.40 (s WD 98BS (m 2H), 3.16-3.22 (m 30 1H), 3.83 (mZFD’CTﬁBWP&s 2H), .
4.73-4.79 (m1H), 6.40 (d- 1H, J = 8.09 Hz), 6.55 (dd-1H" J = 2.50 Hz;.
J=8.30 H). 6.63 (d-1H, J = 7.47 Hz), 6.795%d-1H J = 2.70 Hz), 7.17
(le J =8.30 Hz), 7.42 (t-1H J = 7.68 Hz).

EXAMPLE 39 6-

[ 2- | SOPROPYL- 4- ( 1- METHYL- PI PERI DI N- 4- YLOXY) - PHENYL] - PYRI DI N-2- 35  YLAM NE
[ err] H NVRs ( Gagiersetrin an biebath hdatédbto @36%€H0pr ah atidfiold Zbilr)mutés $ﬂe( resant Browttbil
2.00-2.05 (m1

2 26593 { mdpen bl metnahil st acefaté SodtoR nd Bt vin 18 oTBcd gel 6g (e
8. 10 HZ) 6. 6Scignde): This mixture Waé 2ortegntrajied-in Vactd ahit jhe résultaht bubskn|polwder wasplacd Hz ;
J =

pcT/ 1 Bog/ 00117 WOAEBR F555GR 9¢! (190 9} colymp an, gromataggaphed ypino §:2_ethyl pgefaly;
7.18 (d-1H Jhexars: tg2ffp)i 4 grofamde §eallgliphenpl confamimatedywithjsome 2-allyl phgnalQ Crudp 6-
EXAMPLE 44 allyl Z[:henol was rechromatographed using 1:1 ethyl acetate hexane to afford 1.05 g (33 %) of '

6- [ 2- | SOPROPYL- HYL- PY | DI N- 3- YLOXY) - PHENYL] - PYRI DI N- 2-

YLAM NE 10 5'3"Y'PhePP'mRP@wel‘{W'T) [err] 1.12 (d-6H;, J = 6.85 Hz),

1.98-2.02 (m1H), ™ RORACHTL( &BakNd-21; B36.22 Hz), A 38 B!3H), 46B@s2HPS. ((37(‘!134‘9),.

215220 (mdihin S ke e Al e T gy

7.39-7.43 (m 1H). 'H NMR (CDCls) 3.44 (s-3H), 3.46 (d-2H; J = 5.82 Hz), 4.59 (bs-2H), SOSANRLHD, 41

VoA ne T el bR ER ki 7 B B h 2R R R, Rb“%%é%
1.94-2.02 (m 1K), 2.24-2.46 (m2H), 2 37EM_PL§§_3H) 2. 77 2.83 (m3H),

3.14-3.21 (m1H), 4.45 (hge 1H),

6.62-6.65 (m2H), 6.84 (d- 41 (dd-1H,
J = 7.47 Hz; Undeg ad\» qqinysphgre ina Parr bottle was dlssolved 1. O g (4 682 mmol) of 4-(6-

EXAMPLE 42 amino-pyndln—2-yl)-3-methoxy-6-a|lyl-phenol m 25 mL of absolute ethanol. The ethanol

Bk A e st ol G et g B T s

1.48-1. 96 ( mmiikdure \Qasfliﬁer( iteBad) throlghld pd BB:e(MId)\ waS M@Shed with additional methanol.
: The combined filtrates were concentrated in vacuo to afford 1.20 g (99%) of the desired

product. o
'H NMR (CD,0D) 6 0.94 (t-3H; J = 7.47 Hz), 1.58 (m-2H), 2.52 (m-2H), 3.73 (s-3H),
25 6.42 (dd-1H; J =0.83 Hz; J = 8.30 Hz), 6.47 (s-1H), 6.88 (dd-1H; J = 0.83 Hz; J = 7.47 Hz),
7.19 (s-1H), 7.40 (dd-1H; J = 7.47 Hz; J = 8.09 Hz).

YLAMINE
30 ' Under a N2 atmosphere in 20 mL of acetone was combined 150 mg (0.58 mmol) of 4-
(6-ammo-pyndm-2—yI)-3-methoxy-6-propyl-phenol and 819 mg (2.32 mmol) of cesium
carbonate followed by 125 mg (0.87 mmol) of N-(2-chloroethyl)dimethylamine hydrochloride.
The reaction was allowed to reflux with stirring for 16 hrs and concentrated in vacuo . The
 solid residue was partitioned between ethyl acetate (150 ml) and H,0. The organic extract
35 was washed with brine (1 X 100 mL), dried over sodium sulfate, filtered and concentrated in
vacuo to yield crude product which was chromatographed on 25 g of silica gel 60 (EM
Science) using 9:1 dichloromethane:methanol to afford 131 mg ( 68 %) of aminopyridine as a
pale yellow solid. One hundred forty-five mQ of the corresponding hydrochloride salt of the



-3.06 (m1H), 3.16-3.23 (m2H), 4.43 (bs-2H), 4.64 (m1H), 6.43 (dd-1H J =
= 2. )

0.83 Hz; J =8.30 25 Hz), 6.64-6.70 (m2H), 6.86 (d-1H; J 49 Hz),
71772%653,34;)9 T7.41-7.45 (dd-I1H, J = 7.47 Hz; J = S%mbEnor12
The title conpounds of Exanples 43-75 were prepared usi ng pr ocedur es
anal ogous to those described in Exanpl 8.2

EXAMPLE 43 30

6- [ 4- ( 2- DI METHYLAM ‘NO- ETHOXY) - 2- I\/ETHOXY- PHENYL] - PYRI DI N- 2- YLAM NE -
[err]H NWR (CDCI[err]) [err] 2.34 (s-6H), 2.74 (t-2H), 3.79 (s-3H), 4.10
(t-2H), 4,49, ? 58
(m2H). 7. 12 n?Hzlnd wa%przpfr?_ibf% sg%mp{érje title comgo/uHiT tthtlronﬂet}'nane_an% aggmg_lz)
7.65 (m 1 H) diethyl ether saturated with HCI. The cloudy solution was concentrated in BcAloPlsEprégyl 35

6-(4- 2- ( BENG Ll Lo e o SR Vs 2N ks BRI Sid which

YLAM NE

PCT/ | B98/ 001 Was triturated with ethyl acetate. - 56-
5 H = {
o) - 3,62 Egr ;L) NMﬁM dn%rd 93 {i@f-lr J 2!43'4:4;!)513!51) Sm-&Hg‘Mo q—u%ﬁ) 2]55({#249)1

(bs-1H), 18. 3376&2214-’3 szésﬂﬂ-?»“)@‘féﬂ%? 7‘-(%722H;) 47'81125-%"8 QPP(WH:J—

'573 gg Hz) , 7. 8239 Hz§3€.50-5H), 7.14 (MM, (=261 Ha), 74T (3R, .HZ)'BB?RE55'€\I/SS =

6-[ 2) METHOXY- 4- ( 2 Th%/isjesemppiqds of %"E%%?)W%ERWF’ ¥sing the N%edmmeﬁﬁlbe‘io
' [err]H NVR ( GEameler2)30[ err] 1.78-1. 82(m4H) 2.60-2.65 (m4H), 2.90 (t-2H,
J 5.82 Hz), 379 (s-3H), 4.13 (tg = 6.02 Hz), 4.44 (bs-2H),.
637(d 1H J 810) 655(s 1H) 6. 55=0. (mlH) 7.11(d-1H; J
748Hz)157397 QPYLZ4-tPYRRS :

EXAVPLE 46 o o | ]

NO- PYRI DI N- 2- YL) - gl M SN MR fCBC'I{NLAM f\lo ETHO)6(86 FEQER?&Z g (m-2H), 2.43 (bs ZTHZKT"NR
(CDCl [err]) B22AP-50).3453 @s@H). 4.81-%54 ('1@-3'21-4)6 384ddytH;( = 9192 Hz% J%B 60 Xiz), 6H02H)
7.06 ( dd- - 6.69 (M-2H), 6:B37dAHAP= biao Hd), 7.17 (B2 )52 1 G-4A- (R 1H:( 417,47 HY),

7.67-7.71 (m1 H). EXAVPLE
47 2- 4- (6- AM NO- PYR! DI N- %METHOXY- PHENOXY] ACETAM DE
"H NVR (@D30D) [ ep3-ISOrRDRYL -BiF Z Lo0YI ARINES (d- 1H J

2- ~BIRPE =, 7
009 1) 20 S hukadh o e B Sash ﬁéﬂ?mw%‘* o5 tm-Th).
1.71- 1 84 (m-2H), 1.97-2.02 (m-1H), 2.20 (bs-1H), 2.72-2.78 (m-3H), 3.15-3.22 (m-2H), 4.14-
4.32 (m-2H), 4.47 (bs-2H), 6.42 (dd-1H; J = 0.83 Hz; J = 8.33 Hz), 6.65 (dd-1H; J = 0.83 Hz; J
= 7.48 Hz), 6.75 (dd-1H; J = 2.71 Hz; J = 8.51 Hz), 6.89 (d-1H; J = 2.50 Hz), 7.18 (d-1H; J =
25 8.31Hz), 7.44 (dd-1H; J = 7.48 Hz; J = 8.10 Hz).

EXAMPLE 38

"H NMR (CDCL) § 1.12 (d-6H; J = 6.85 Hz), 2.40 (s-3H), 3.10 (m-2H), 3.16-3.22 (m-
30 1H), 3.83 (m-2H), 4.47 (bs-2H), 4.73-4.79 (m-1H), 6.40 (d-1H; J = 8.09 Hz), 6.55 (dd-1H; J =
2.50 Hz; J = 8.30 Hz). 663 (d-1H; J =7.47 Hz), 6.79 (d-1H; J = 2.70 Hz), 7.47 (d—1H J =8.30
Hz), 7.42 (t-1H; J=768 Hz). .
ra =4 HYL-PIP _ IN-4-Y1 OXY)-PHENYL]-PYRIDIN-
'35 YLAMINE - - o |
| "H NMR (CDCly) & 1.15 (d-6H; J = 6.85 Hz), 1.82-1.90 (m-1H), 2.00-2.05 (m-1H), 2.31
© (s-3H), 2.29-2.33 (m-2H), 2.70 (m-2H), 3.16-3.23 (m-1H), 4.34-4.45 (m-3H), 6.42 (dd-1H; J =
0.62 Hz; J = 8.10 Hz), 6.65 (dd-1H; J = 0.62 Hz; J = 7.47 Hz), 6.74 (dd-1H; J = 2.70 Hz; J =



EXAMVPLE 48
6- [ 4- (2- AM NO- ETHOXY) - 2- NETHOXY- PHENYL} PYRI DI N- 2- YLAM NE .

[ef r]H NWRO(98B#€I9) 8 3.08 (t-2H J = 5.10 Hz), 3.78 (s-3H), PCTERORMIIAH),
6.45 (dd-1H J 25 = 0.62 Hz; J = 8.30 Hz), 6.60 (dd-1H J = 2.28 Hz; J =.

8 30 Hz), 6.65 (d-1H. J =2.28 Hz), 6. 87 ss5.(dd-1H J = 0.83; J = 7.47
Hz), 7.40-7.44 (m2H).

EXAMPLE 49 - 6-{4-[2- (3, 4- DI HYDRO- 1 H | SOQUI NOLI -

N- 2- YL) - ETHOXY] - 2- METHOXY- PHENYL} - 30 PYRI DI N- 2- YLAM NE [err]H
NVR (CDCl [grr § 4 1 7 Qe Q) 4 = Sp2H) ,
R s H)§ 8.51 Ll?)f Blss%d% 2= 9237o(mg4'}")s d21+? 4 ggé?‘gz,irlf @“Sﬂ*s?og’-ﬁs*?-J

6. 57- 61(m82143 z7 01714(m5H) 7.42 (t- 1H' J =789 Hz), 7.68 (
d-1 H J 8. 50). EXAMPLE 40 EXAMPLE
50 35 2-14 VETHOXY- PHENOXY] - ETHANCL -
CorsTH R (coal | ROl e dlet m%wﬁ;mﬁbx@mzm
405407(mZH)A_1\M 455(bslH) 640(ddIHJ 0.62 Hz; 8.09 Hz),

?dga-l 6H58 m gHL,g 1&&&5 (cﬁéls #Z_gd-b‘H J= 6375%{3%9-%3%‘%%) 2558% rr?-ZH) 7, 8¢

PCT/ | B98/ 0011(8-3H), 2.80-2.84 (m-3H), 3.15-3.20 (m-1H), 4.49 (bs-2H), 4.83-4.85 (m-1H), 6.38-6.44 Jh-

o- (2. ETHOKY- 1 557 558 B2 FER KA R SR =LY BT = 9) Mgz (m

PHENYL} - PYR DIN-2 YLAM NE EBAM.E&EDCI[err]) [err] 0.86-1.65
(m 18 H), 2 H1SHPROD: R (Hy R 3. b I g2
(s-3H), 6. -

Hz), 7,433t MOJ:747H2)765(d1HJ—851H2)

EXAMPLE 52 "H NMR (CBELYs 1.2t (d&Hp 3 DleMBTHEY L. SAYRROA- N2 24-2 46 (m-2H), 2.37

VR (GO0 (P 112 8 13- 5731 b4 s S ddbe a5 crpmigaesap iy s

(m2H), 15 1H)9%IeB6.63 (r+2H216)84 (B-187J El2s703d), 7. 4-BO7 (r8-1B)17,414dd-Bd:. L3 7(@miZH) |,

4.52_(bs- 2H),J_68§§ % S1H J = 8.10 Hz), 6.53-6.58 (m2H), 7.11 (d-1H;

J =7.47 He) “1H J = 7.26 Hz), 7.64 (d-1H J = 8.51 Hz).

EXAMVPLE 520 - EXAMPLE 42 -
6-[2-1ISOPROPY| ~4-(2- -2 ~-BICYCL HEPT-5-YLOXY)-PHENY1 ]-

PYRIDIN-2-YLAM _
'H NMR (CDCl,) & 1.14 (d-6H), 1.48-1.96 (m~4H), 2.40 (s-3H), 2.44-2.88 (m-2H), 3.03
-3.06 (m-1H), 3.16-3.23 (m-2H), 4.43 (bs-2H), 4.64 (m-1H), 6.43 (dd-1H; J = 0.83 Hz; J = 8.30
25 Hz), 6.64-6.70 (m-2H), 6.86 (d-1H; J = 2.49 Hz), 7.17-7.20 (m-1H), 7.41-7.45 (dd-1H; J=747
- Hz; J = 8.09 Hz).
~ The title compounds of Examples 43-75 were prepared using procedures analogous
to those described in Example 2.

30 _
' 'H NMR (CDCl,) 5 2.34 (s—SH) 2.74 (t—2H) 3.79 (s-3H), 4.10 (:2H), 4.49 (bs-2H),
6.38 (dd-1H; J = 8.09 Hz, 0.62 Hz), 6.54-6.58 (m-2H), 7.12 (dd-1H; J = 7.47 Hz, 0.83 Hz),
7.42 (+-1H; J = 7.68 Hz), 7.65 (m-1H). -

35




6-{4-[2-(2, 5- D NETHYL PYRROLI DI N- 1- YL) - ETHOXYI - 2- METHOXY- PHENYL] 20

PYRI DI N- 2- YLAM NE [err]H NVR (CDCl[err]) [err] 1.19 (d-6H; J =
6.22 Hz), wb shhadis?4 (m2H), 1.82-1.89 (m2H), 2. 76- 2. ikt 3- 02-_
(t-2H, J 664 Fz), 3.80 (s-3H), 4.09 (t-2H J = 6.64 Hz). 4.53 (bs-

2H), 6.38 (d-1H, J = 8.09 Hz), 6.50-6.57 (m2H), 711 (d-1H J = 7.47 M),

7.43 (t-1H J 7.26 Hz), 7.64 (d-1H J°% 8.51 Hz). 25
EXAMPLE 54 . 2-[ 4-(6- AM NO- PYRI DI N- 2- YL) - 3- METHOXY- PHENOXY- 1
-(2.2.6.6- TETRAVETHYL- Pl PERI DI N-1 - YL) - ETHANONE: LR/ MB:

MrH = 398 (t heoreth = o _ :
L E 55%30 1§ RIMRT(CERE) 5 2.34 (s-3H), 2.84 (1-2H; J = 6.01 Hz), 3.62 (s-2H), 3.79 (-3H), 4.10

6- [ 2- METHOXY- #-2H1J HIEMW)WW-H B), B-38-{RNET +I8X¥)HZP e 57 WBHPVHQ {d-2H; J =

{;A:'\),/LDNE 2. o5 1ETH 725 %"YE&&-&%J@WU {vg%f-:l) '}ag?’g%s%é’ig W 42585(m2H)

4.76 (bs-2H), 6.40 (dd-1H J = 0.62 Hz; mm;ﬁewz) 658661(m
2H) , 708(dd1H RrBbxi: 4

J =..1.24; = 8. 10, D '
PCT/ | 898/ 66112 'H NMR (CDCl,) 5 1.78-1 82(m-4H) 2. 60—2 65 (m—4H) 2.80 (t-2H; J = 5.82 Hz), 3.5%-

g-[4-(2- DI VETHYLAM. NG, BTLORY 2 Bt “\’?-%HQES SR PYRI DI i’p@ AT N 655657
[err]H NVR (o{%’ﬁe% )“’EH"el ?Y’}ﬁgﬁ%)%g bwfsﬁj’ -1Hyd 7189H8h (m2H), 2.33
(s-6H), 2.72 (t-2H J = 5. 60 Hz) CEMMZH J =643 H), 4.07
(t-2H, J = 5.60 Hz) A5 (b iz 3 =7.89
Hz), 6.54-6.57 (m OL 7" 47n ),

10 7.70 (8- 1H J TENMR qqppls)szu (s-6H), 277 (t-2H) 4.09 (t-2H) 638-647 (m-2H), 7.06 (dd-
EXAMPLE 57 qH;y=249Hz J= 76 H 746-7 1
6- { 4- [ 2- (BENZYL- METHYL-'AM NO ok 5 W&JH@N\E PYRI DI N- 2-

YLAM NE [err]H NNR(CDQ[erﬁ]ZS)sM&Mg(t 3H J = 7.47),
1.74-1.82 (m2H), 2{36-A8NSHVRIBINAY()3-fETHS D RCEFAMIDE Ei)z(s 3H)(d
3.91 ( t-2H, J = 6 37 (d-
1M J = 7.89 Hz), ?é‘?ﬂ%@é’?’%ﬁé (5°37“')2‘i537(sﬂ')(4&72 4”1%57‘6’((’%1#4- 809-Hg), 10
Hz) . 20 6.61 (dd-1H; J = 2.08 Hz; J = 8.51 Hz), 6.72 (d-1H; J = 1.87 HEXBEPL&1ES) = 7.47 Hz),
6-[ 4- (2-ET %HE METHOXY- PHENYL] - PYRI DI N- 2- YLAM NE
[err]H NMVR ( ? fer_r] 1.23 (t-3H, J = 7.06 Hz), 3.55-3.61 (m2H),

.79 (s-3H), 3.76-3.79 EXAMPLE 28 _ '

: -[4-(2-AMINO-ETHOXY)-2- - -PYRIDIN-2-Y|

* "H NMR (CD5OD) § 3.08 (t-2H; J = 5.19 Hz), 3.78 (s-3H), 4.87 (bs-4H), 6.45 (dd-1H: J
25  =0.62 Hz; J = 8.30 Hz), 6.60 (dd-1H; J = 2.28 Hz; J = 8.30 Hz), 6.65 (d-1H; J = 2.28 Hz), 6.87
(dd-1H; J = 0.83; J = 7.47 Hz), 7.40-7.44 (m-2H). |

| EXAMPLE 49
6-{4-[2-(3.4-DIHY -ISOUOI--YL THO THOXY-PHEN

30 PYRIDIN-2-YL AMINE _
'H NMR (CDCl,) 5 2.86-2.93 (m-4H), 2.98 (t-2H; J = 6.01), 3.77 (s-2H), 3.80 (s-3H),
4.22 (t-2H; J = 6.01 Hz), 6.36 (d-1H; J-= 8.09 Hz), 6.57-6.61 (m-2H), 7.01-7.14 (m-5H), 7.42
(t-1H; J = 7.89 Hz), 7.68 ( d-1H; J = 8.50).

"H NMR (CDCl,) 5 2.02 (bs-1H), 3.81 (s-3H), 3.81-3.84 (m-2H), 4.05-4.07 (m-2H),
4.55 (bs-1H), 6.40 (dd-1H; J = 0.62 Hz; J = B.09 Hz), 6.53-6.58 (m-2H), 7.11-7.12 (m-1H),
7.4 (-1H; § = 7.80 Hz), 7.64 (dd-1H; J = 2.49 Hz; J = 6.64 Hz).



20 (m2H), 4.124.15 (m2H), 4.49 (bs- 1H) 37 (d-1H J = 8.09 Hz),
6.54656('m2H) 7.11 (d- M J = 7Hz) 7.41 (dd-1H J = 8.10
Hz; wasssisl9 7.63 (dd-1H, J-= 0.63 Hz J=17.87 ROT/[BIS/00112
EXAI\/PLE 59

6- [ 4- ( 2- DI METHYLAM NO- ETHOXY) - 2- | SOPROPOXY- RHENYL] - PYRI DI N- 2- 25  YLAM NE
[err]H NVR (CDCl [err]) 8 1.26 (d-6H, J'= 6.02 Hz), 2.33 (s-6H), 2.72 (t-2H;

J =5.81 Hz), 4.07 (t-2H, J = 5.81 Hz), 4.414.47 (m3H), 6.35 (d-1H J
= 8.09 Hz), 6.53-6.57 (m2H), 7.20- 7.23 (m1H), 7.39 (t-1H J = 7.68

EXAMPLE 60 30
6- [ 4- ( 2- ETHOXY- ETHO&S S =25 SOPREPO Y PHENTE T PY RO 20 Y AN

[err]H NMVR (Mﬂﬂaemmmmm-l 27 (m9H) 3.58 2H J = 6.85 Hz),
505 to). 6 555 w**%ﬁéﬁﬁ%ﬁ%’wﬁn Lt ”@%3%"%9 G ).
(m1H), 7.69 382 ($13H),5.39 (7-188J FiB)30 Hz), 6.52-6.58 (m-2H), 7.13 ( d-1H; J = 7.47 Hz), 7.43 (t-1H;

EXAVPLE 64q 35
6-[ 2- MET v-a- (AT RBr 0 Bl SA  P BwL - PYR D N 2- YLAM NE 'H
NVR (CDCl [err]) [err] 0.96 (d-6H J = 6. EXAMPLES52 68 (g-2H;, J = 6.86 Hz),

H), 7.68 £d-1H J = 8.50 Hz). . EXAMPLEST

180187(m | 3.7 . 1B 7 (bs- 2H) ,
6.37_(dd- 1H; % ] e ’
PCT/ ' B98/ oon&iﬁﬂ_—lﬂm— -59-

5 Hz), 6.51 (d-1HH NMR @D81) bizi)12 (aeiﬁ.n(ﬂdzifﬂaz)h m-zsi&mtﬂ—l) dorz&s &-iﬁn)
(7 dlfH( dg' & Z;Qf%% Bivamy, 3.27 bE2ry) 330 (-39, 535425 2 4 8 tbson 636 {F: o

EXAMPLE 62  8.10 Hz), 6.53-6.58 (m-2H), 7.11 (d-1H; J = 7.47 Hz), 7.43 (t-1H; J = 7.26 Hz), 764 (d-1H; J =

6-[ 4- (2- Dl I\/E%1 NO- ETHOXY) - 2- ETHOXY- PHENYL] - PYRI DI N- 2- YLAM NE

[err]H NWMR ( Tr]) [err] 1.37 Hz ( t-3H, J = 7.05 Hz) 2.34 (s-6H),

2.73 (t-2H, J = 5.60 Hz) 10 4. 02 (g- ZHMELMS Hz) , 08 (t-2H J =
, SR ‘,

5.60 Hz), 4.53 (bss
(d-1H, J = 7.68 Hz 3
EXAVPLE 6%0 =2-

6- [ 4- [ 2- (BENZYL- I\/ETHI-MMRA(MDNQ) aETisqw 2-ETEORE), PHENY LS (MYR), Db B9 (m-2H),

TLNE 15, arpars M AEIRLETC 0 A ab ooy el o3

Hz), 4.12 Hz 2. @Sﬂ(dJF#JS&IBHﬁ)GSOAEﬂB(n(-ﬁS)ZHﬂ (d-6:;38= 147 H), 7.43 @-1H; J = 7.25. 09
Hz), 6.51 (dvighty.eh @ap 98 edikiz) 6. 55-6.57 (m1H), 7.23-7.35 (m5H), 7.42
(t-1H, J = 7.68 " T g

25 -

IN-1-YL)- |
LR/MS : M+H = 398 (theoretical = 398)
. EXAMPLESS

30

'H NMR (CDCls) 8 1.23-2.35 (m-4H), 2.35 (s-3H), 2.65(m-1H), 2.90-2.99 (m-1H), 3.80
(s-3H), 4.46-4.50 (m-2H), 4.76 (bs-2H), 6.40 (dd-1H; J = 0.62 Hz; J = 8.10 Hz), 6.58-6.61 (m-
2H), 7.08 (dd-1 H; J = 0.81 Hz; J = 7.68 Hz). 7.41-7.46 (m-1H), 7.61 (dd-1H; J = 1.24; J = 8.10
35 Hz). '



4,12 (t-2H J = 5.81 Hz),

Hz), 7.73 (d-1H, J = 8.50 Hz).
EXAVPLE 64 . 20 : |
6- 2- ETH%—(,QB%}f METHYL- BUTOXY) - PHENYL] - PYRI DI N- 2- YLAM NE - pcT/mmsssoons2

" [err] H-NWR err]) 8 0.97 (d-6H, J = 6.64 Hz) 1.39 (t-3H, J = 7.05
Hz), 1.60-1.75 (m © 2H), 181187(m1 3.99-4.06 (m4H), 4.49
(bs-2H), 6.36 (d-1H, J = 7.89 Hz), 6.51 (d-T ;' J .= 2.08 Hz), 6.57
(dd-1 H; J = 2.28 Hz; J :8.50_Hz), 7.23 (d-1 H J =7.47 Hz), 7.41 (t-1 H
J = 768Hz)773(d1H"J-850Hz) 25 - '
EXAMPLE 65 1
-(6- AME NO-3- AZA-BICYCLq310]HEX-3 YL)- < NOPYRIDIN—Z YL- 3-
ETHOXY- PHENOXY] - ET8-{AMOIIH A CHIH 2Y (A J

477487 (man. B W‘@‘f%%) G 4?9*708*%141%93'9-2@ %233#&?“??788@%

(m1H). 30 5.60Hz),3.90(t-2H;J~= 643 Hz), 4. 07 (t-2H; J = 5.60 Hz), 4.45 WL@%@M-‘!H J=

2- ETHOXY- M M-
SR AT Sl
2. 57- 2. 631q m741G)(d-144; 69810"'2 (t-2H J = 5.81 Hz) 4.02 (g-2H J 5 85 Hz)',

4. 44 (bs 2H) 1H, J = 8. 09 Hz) ,
; 7 J = 7. 68 sz' 7.71
HE PYRIDIN-

6.53-6.58 (m2H),
(d 35 1 H J = ) “" Swrny AL 7%
PCT/ 'B98/ 001 M2AMINE - 60-

5 {2-[4- (6- AM No- PUAINER @'%C"}E)”?(ﬁ’hdxw/ ﬁ%EW\BYWﬁ §54483H. 284 (24, =

BI CYCLQ[ 3151. (}03E5).6362 (3HNE.91 ( t-2H; J = 6.52 Hz), e (§2H; MW, 8(10120;144%(5; )ZHi e137](d-
1.37-1. 41
1H), 2.76- 3 sﬁm;ﬁm)%@é@%"sﬁ?ﬁiﬁ“zg“ﬁgqﬁég? rﬁ”?"é)zsw (bs- 2H) ,

6. 35- 6. 38 (m1H), 10 6.52-6.55 (m2H), M (m1H), 7.39-7.43 (m1H),
7.69-7.72 (m1H) . gf4-(2- -ETHOXY)-2-MET. YL}-PYRIDIN-2-YLAM EXAVPLE
68

- (6- AM NO- 3- AZA- Bl E\”@ﬂ%{%‘)‘i'a)é]%@'é”vb 795[@ CESATINO-BIRP P (581 §7§-399
VETHOXY- P2EENQHEH), ETHANGINEN-2H), 4.49 (bs-1H), 6 B2 (d-} MROQQDLGM]@) (=), sah {d-

5775 327?7(%1%?.;’%%'%%’26@@8%% W0 ol o oot 8 ey 1

"Hz), 6.81 (sHa). 6.89 (d-1H J = 892Hz)699(d1HJ:747
Hz), 7.50 (d-1H; J:871 Hz), 7.93 (d- gkanpLE so 7. 47 Hz).

EXAMPLE 69

-2-1ISOPR

25 YLAMINE
: - "H NMR (CDCls) & 1.26 (d-6H; J = 6.02 Hz), 2.33 (s6H), 2.72 (t-2H; J = 5.81 Hz),
4.07 (t-2H; J = 5.81 Hz), 4.41-4.47 (m-3H), 6.35 (d-1H; J = 8.09 Hz), 6.53-6.57 (m-2H), 7.20-
7.23 (m-1H), 7.39 (t-1H; J = 7.68 Hz), 7.68 (d-1H; J = 8.50 Hz).

30
'H NMR (CDCs) & 1.21-1.27 (m-9H), 3.58 (q-2H; J = 6.85 Hz), 3.75-3.78 (m-2H),
4.08-4.13 (m-1H), 4.39-4.47 (m-3H), 6.35 (d-1H; J = 8.08 Hz), 6.55-6.58 (m-2H), 7.22 (d-1H; J
= 6.88 Hz), 7.37-7.41 (m-1H), 7.69 (d-1H; J = 7.88 Hz).
B B2 Y-4-(3- ~-BUTOXY)-PHENY| }.P 2-Y

~ "HNMR (CDCl;) 5 0.96 (d-6H; J = 6.65 Hz), 1.68 (q-2H; J = 6.86 Hz), 1.80-1.87 (m-
1H), 3.81 (s-3H), 4.01 (t-2H; J = 6.65 Hz), 4.42 (bs-2H), 6.37 (dd-1H; J = 0.83 Hz: J = 8.10



3- {2 [ 4- (6- AM NO- PYRI DI N- 2- YL) - 3- METHOXY- PHENOXY] - ETHYL} - 3- AZA- :
Bl CYCLJ 3. 1. 0] HEX- 6- YLAM NE ' [err]H NI\/R(CDCI[err]g)mierr 1.39
(s-2H), 2wo608Be#19H J = 8.50.Hz), 2.57 (s-1H), 2.82 (t-2H 8/001125 (01
Hz), 3.10 (d-2H; J = 8.90 Hz); 3.81 (s-3H), 4.04 (t-2H J = 5.61 Hz), 4.45

(bs-1H), 6.39 (d- "1H 3 = 8,00 Hz), 6.5d-6.56 (d-2H), 7.11(d-1H J. =
7.47 Hz), 7.43 (t-1H J =7.68 H), 7.63 (d- 1 H J =8.30 H). 25
EXAMPLE 70

6- [ 2- | SOPROPOXY- 4- ( 2- PYRROLI DI N- 1- YL- ETHOXY) - PHENYL] - PYRI DI N- 2-
YLAMNE 5 Hz), 651 (d-{1eror3 bIsNMR), 6GBQH4-oR7 ] > 2[28HZ J &84 14); Bhb (db-H; @ DBekiz) |

i 414 as (04 q R Y rafeides wuatasthen, o 7 27 (. 1m a0

J:768Hz)739(t1HJ788Hz)7@AMﬂﬂ2J—50H2)
EXAMPLE 71 . A :
6-{ 4- [ 2- (BENZYL- METH ' * .

2- YLAM NE H NMR[(@DB};HS NWRHg CBG]H:[-é? ?p;s F[Zkﬂr3]4 (&6'2)72(76{&411 1 5:66HIR

)3 agh ey LS e g Hzﬁﬁgs&%5§a%b%g<@ 49 disast -
(m2H), 23n'72'®47?h{:131w 78%Hz)(T. %7|4|3(rrr1H)§ 70dd-H2)J = §30bz d-1 H J =

8.50 Hz). WO 98/ 34919 EXAMPLE 63 _
PCT/ 1.B98/ 00112 . - : o -61-
e _ 6-{4-[2-(BENZYL- -AMINO}-ETHO ENYL}-PYRIDIN-2:

6- [ 4- ( 2- DI VETHAMIMNE NO- ETHOXY) - 2- METHOXY- 5- PROPYL- PHENYL] - PYRI DI N- 2-

z{tL Ag/l H)N!E 3%%9 (s-3H NML‘%B{;@% &'%L ?{S’é%h%%r(l""% gé’.*.@_"?gb&isl@ &Zj’- 363 g
Hz, 0.62 Hz),(sBHEMAB GRH =264 H), 232(HI0K-2H; J 3 6:02H2174 4% (bs@HR D M Jd-1H: U0=

7.42 (t-1H 6 7.6 _ _ _ -
[y LR J8.09 Hiz)08 57%d-1H:7s £2.06Mz} 18)55-6.57 (m-1H), 7.23-7.35 (m-5H), 7.42 (t-1H; J = 7.68

6- [ 5- ALLYL- 4-%QFWWWERM5Q@ZETHOXY) 2- METHOXY- PHENYL] - PYRI DI N- 2-

YLAM NE HNNR(CDCI[err])M 2.80 (t-2H, J =
5.81 Hz), 333(d o = 6. 65 ] iy : t2H J =5.82
Hz), 4.54%Qps-2H), YL-BUTOXYEPHENYLLPYRIDINS-YIAMINE * (d- 1H. J
= 0.62 Hz; J = 8. 1% mk (cﬁcﬁpa ()suﬂH .LB(M(Higl 134 (t-3H=0= 6’2)51112) 1661953

S&’NPZE“%“ 204, 1.81-1.87 A b Ry 40 (0P B 2 bt 789 i 651 (-1

- YL- ETHOXY) - PHES&HE). BYSRI(DI-NH:2) = 2.28 Hz; J = 8.50 Hz), 7.23 (d-1H; J = 7.47 Hz), 7.41 (+-1H; J =
7.68 Hz), 7.73 ( d-1H; J = 8.50 Hz).

25
OXY-PHEN _
"H NMR (CD) 6 1.38 (t-3H; J = 6.85 Hz), 2.00-2.20 (m-2H), 2.60-3.90 (m- 6H), 4.13-
4.14 (m-2H), 4.77-4.87 (m-4H), 6.62-6.97 (m-4H), 7.44 (d-1H; J = 8.72 Hz), 7.90-7.95 (m-1H).
30

"H NMR (CDCly) 5 1.37 (t-3H; J = 7.05 Hz), 1.76-1.84 (m-4H), 2.57-2.63 (m-4H), 2.89
(t-2H; J = 5.81 Hz), 4.02 (q-2H; J = 5.85 Hz), 4.12 (+-2H; J = 5.81 Hz), 4.44 (bs-2H), 6.36 (d-
1H; J = 8.09 Hz), 6.53-6.58 (m-2H), 7.22 (d-1H; J = 7.47 Hz), 7.40 (¢1H; J = 7.68 Ha), 7.71 (¢-
3% 1H; J = 8.51 Hz).



20 YLAM NE | [err]H NVR (CDO [err]) [err] 1.79-1.82 (m4H),
2.58-2.68 (m4H), 2.92-2.96 (m2H), 3.32-3.34 (m2H), 3.78 (s-3H),
4. 14- 4. 1%%,%@1, 4.41 (bs-2H), 4.94-5.04 (m2H), 5.90:6. 0GcBbhborLz

. 6.35 (dd- = 0.83 Hz; J 7.88 Hz) 6.49 (s-1H), 7.10 (dd-1H, J = 0.83
Hz; J = 7.68 Hz), -7'40(m1H) 7.48 (1M . 25

EXAMPLE 75

643- ALLYL- 4- (2- DI METHYLAM NOETHOXY) 2- METHOXY- PHENYL1- PYRI DI N- 2-

YLAM NE - [err]H NVR (CDCl[err]) [err] 2.38 (s-6H), 2. 80 (t-2H;

J = 5.81 Hz), 3.45(5-3H) 3. 45- 3. 47 ('mmﬁ, 4.12 (t-2H, J.=5.81
Hz), 4.47 Ibs-2H), 4.92-4.99 (m2H), 5. 9% 1H), 6.40 (d-1H J 30 =
8.09 Hz), 6.71 (d-3H2-{4-I6-AMINGBYR - HOXM:PHENOXK-ETHMZ)3-AZA44 (t-1H J

= 7.47 Hz2), TubPciors1 ¢ AN ahiNg 8- 72 Hz) . The title
conpounds of repared using procedures anal ogous

to those descri bedHi NMEX@Ih@h)eSs1 I7-bAt(n23HBA.78 (bs-2H), 2.47 (d-2H; J = 8.71 Hz), 2.55 (s-
EXAMPLE 76

o[ 2. NETHOK- T PR (A0 2GS BB NN 47 GEAE 5038 (mtH)
"HNWR ( CB8O (62855 {"ér?'r')}720<32-52m (TrR95143 (Mp1H)pZ.89-232 (M) , 3. 79 (s-3H),

4. 44 (bs-2H), 483486(m1|—|) G.QME%Q@; J:B.09) 6.47-6.52
(m2H, 7.12 (d-1H “ 39 46 (m 1 65 d-1H, J =
8.30_ Hz). A OAMIN A, _ : 2-[4-(6-/ v _.

PCT/ "B98/ 001 8 H NO - 62-

3 1 2- METHOKY- 4- (1- Dé“l“ﬂﬁ/ﬁcﬁ’-??ﬁﬁzﬁfl ﬁ'tﬂzf7ﬁﬂé%£§%1%ﬁﬁﬁ§‘“”) 384 (s-

YLAM NE 15  3H), 3.73-3.77 (h-NNR3 BEBER3)n-281), 1. T4 22 thB2K)6 3H|d-112.J388.6$ H3)HB.81 (s-

o 5 et (r s o b A b D (G e

(mIH, 7.635cHg). J = = 8.50 Hz).

EXAMPLE 78 ~ EXAMPLE 68 -

6- [ 2- ETHOXY- 4- (PYRRQL| . . N- 2- YLAM NE

Bis HCl salt: RO D8 EHOKY-PHE . A
3. 46- 3. 5120 MBIC o3k 5( 3H) 4.16 (g-2H), 5.33 (bs-1H),

6.73-6. 77 (m1H), ‘ﬁrﬂ?R?c@@ﬁs)(arﬁ*ég'@-’ZH? 2567 @b § 3% 87 (3% zE@\ (mlH,

7.91-7.96 (m1H) NPLE 79
6-[ 2- Isoprop@)@i-l'l?-)(iiplﬂr(ﬂ@m diF B-.98-Hg), §:8¢ I(s-piH)c Ap4 (-2bly thel i561 Mz, 14245i (b 1H), 6.39 (d-

(11 T%R (CDCI 3k, 8=1;08844 .5 56/ (a2HH); 701?1(&'494 X -179711%) 37%3Qt”’(|—?'2|'>—~ 7.6 89 P62 -
. 1H; J = 8.30 Hz).
25 - . EXAMPLE 70 .
{2-1SOPROPOXY-4-(2-PYRROLIDIN-1-YL -ETHOXY)-PHENY! -PYRIDIN-2-
YLAMINE _ o
"H NMR (CDCl;) 5 1.26 (d-6H; J = 6:02 Hz), 1.77-1.84 (m-4H), 2.61-2.65 (m-4H), 2.90
(t2H; J = 5.81 Hz), 4.41-4.48 (m-3H), 6.35 (d-1H; J = 8.09 Hz), 6.53-6.58 (m-2H), 7.21 (d-1H:
30 J=7.68 Hz), 7.30 (t-1H; J=7.88 Hz), 7.69 (d-1H; J =8.50 Hz).
| EXAMPLE 71 |
40 - -AMINO)- 2ISOPROPOXY-PHENYL)-PYRIDIN-
"H NMR (CDCly) 5 1.27 (d-6H; J = 6.02 Hz), 2.34 (s-3H), 2.83 (t:2H; J = 6.01 Hz),
35 3,61 (s-2H), 4.10 (t:2H; J = 6.02 Hz), 4.41-4.48 (m-3H), 6.36 (d-1H; J = B.09 Hz), 6.51-6.57
(M-2H), 7.23-7.34 (m-5 H), 7.41 (-1H; J = 8.09 Hz), 7.70 (d-1H; J = 8.50 Hz).



4.414.48 (m3H), 4.85(m1 H), 6.38 (d-IH J =7.88 Hz), 647652 (m2H),
7.21-7.25 (m2H), 20 7.41 (t-1H;. J:789 HZ), 7.68 (d-1H; J 8.50 Hz).
EXAVPL EBSwyo 98/34919 : PCT.’IB98/00112

6- [ 2- METHOXY- 4- ( Pl PERI DI N- 4- YLOXY) - PHENYL] PYRI DI N- 2-'YLAM NE .
'H NVR (CD30D) 8 2.04-2.20 (m4H) 3.27-3. 395(m2H) 3.58-3.61 (m2H) 3.91

(s- 3H), 4.84 (m1H), 6.80- 6.98 (m4H), 7.48-7.52 (m1H), 7.83-7.93
(m1H). 25 EXAMVPLE 81 |
6- [ 2- METHOXY- 4- (2. 2. 6. 6- TETRAVETHYL- Pl PERI DI N- 4- YLOXY PHENYL] -

PYRI DI N- 2- YLAM NE 'HNNR(CIMEEE__23138(m14H)
2.11-2.15 (m 2H), T A5

(d-1H J = 8.08 Hz S14-@-IMETHYLAMINO-E THOXY 5-FRO) RIDIN
Hz; 851Ml4(d 1H J = 7.47 Hz), 744 (t-1H 1 = 7.67 Hz) 7.66
gg 1H =850 231 NMR (CDCls) & 2.34 (s-6H), 2.74 (t2H), 3.79 (s-3H), 4.10 (t-2H), 4.49 (BERATLE
6- [ 2- | SOPROPGKXY8 4dd FIYRROBIOBIHE, B.67LHAXG. 56BNt RHI YRIZDINHB; YIsAMINEZ, 0.83 Hz),

"H- NI\/R (CI?S:I 3}429115217(7%8%7]65}%‘& 1 Hz), 1.93-2.16 (m2H), 2. _85-_3. 20

(m 84 (m1H), 6.36 (dd-11H, J = 0.83 Hz;

J 810Hz) 6.46 (d-1H J 35 208|—|z).EMM&E¢?éd-1H;Jz166Hz J =
7.90Hz) 7.21-7. 25 o mt 1N o] (N e b 3
Hz) .. WD 98/ g ‘ o
PCT/ 'B98/ 0011 ¥LAMINE : ' -63-
5 'H NMR (CDCls) 5 2.38 (s-6H), 2.80 (t-2HEXAI\E3EH8}°:333 (d-2H; J = 6.65 Hz),

3-[4- (6- AM NO- PYRI DI N- 2- YL) - 3- METHOXY- Y- N BOXYLI C
ACI D TERTIBUTREO (ssiid 13 (t2H; ¥ = 582 Hr)os. P‘}H E\ﬁéﬁz J(A@%P Eﬁl 5%39-90 (f‘cﬁép) Gl
(s-9H), 3.79 (da=131) = 029z 4 =EN(( muwm—mamwm mas&mm#am Hz), 7.41 (t-
(bs-2H), 4.89 d J:229HzJ 8.54 Hz), 6.38 (d-1H J
= 8.10 Hz), T'%?‘lg)"’t"g) ﬁﬁ’ ﬂ* 7.10 (d-1H; J =7.68 Hz), 7.42
(t-1H J = 7.90 Hz), 7.62 (d-1H J 8 51_&A.MELE_7Jﬂz).

EXAMPLE 84 5. .
DI N- 3- YLOXY) - 2- = - -
(CD30D) HeP sm_lh[Eerr] 3.93 (s-3H), 4.15-4.19 (m2H), 4.57-4.62 (m2H),
5.26- 15 5.29 (m ll-HNMRﬁ (CDEL) G070t .82) (rmaB), 238ldms (haH)B2.50-2188)(m-2H),/2.34-d.34 H,

by 70d0re) ok %(s—a'ﬂ) s14417 302, 437 B a'dasbaT(22RP 5idbie.0 T ept

EXAMPLE 85 6.35 (dd-1H; J = 6.8 PizMEFIABEH2),-§.49 (s-1H), 7.10 (dd-1H; J = 0.83 Hz; J = 7.68 Hz),

IIOO

~METHYL- AZETI ?IBI— #92%) I?FENYL] PYR DI N-2- YLAM NE [err]H
NVR (cDal [ err 4 fBP) 7884 3.09-3.14 (m2H), 3.79 (s-3H), 3.79-3.87
C(m2H), 4254 EXAMPLE 75
' -A -4~ 2-DIM MINO- HQXY -2-M OXY- ENY. -PYRIDIN-2-
YLAMINE |

H NMR (CDCl,) § 2.38 (s-6H), 2.80 (t-2H; J = 5.81 Hz), 3.45 (s-3H), 3.45-3.47 (m-
2H), 4.12 (+-2H; J = 5.81 Hz), 4. 47 (bs-2H), 4.92-4.99 (m-2H), 5.94-6.01 (m-1H), 6.40 (d-1H; J
30 =8.09 Hz) 6.71 (d-1H: J = 8.50 Hz), 7.15 (d-1H; J =747 Hz) 7.44 (t-1H; J = 747 Hz), 7.50
(d-1H; J = 8.72 Hz).
The title compounds of Examples’ 76-94 were prepared using procedures analogous
to those described in Examples 1 and 27-30. |
. EXAMPLE 76
"35 B2 Y-4- -3-Y| OXY)-PHENYL]-PYRIDIN-2-Y E
H NMR " (CDCl3) 8 1.92-2.14 (m-3H), 2.85-3.20 (m-3H), 3.79 (s-3H), 444 (bs-2H),
4.83-4.86 (m-1H), 6.37 (dd-1H; J = B. 09) 6.47-6.52 (m-2H), 7.12 (d-1H; J = 7.68 Hz) 7.39-
7.46 (m-1H), 7.65 (d-1H; J = 8.30 Hz) '



0 (bs-2H), 4.764.81 (m1H), 6.34-6.44 ( m2H), 6.52 ( d-1H J = 2.07 Hz),

7.09-7.12 (m1H), 7.40-7. 44(m1H) 7.61-7.65 (m1 H).

EXAMPLE - PCT/IBY8/00112

6-[ 2- ISOEQDog?]gg“’-lz ( PYRRCLI DI N- 3- YLOXY) - PHENYL] PYRI DI N- 2- YLAM NE

[err]H NVR (CDCl [err]) [err] 1.27 (d-6H, J = 02 Hz), 2.00-2.15 (m2H),
3.03-3.26 (m4H), 3.90 25 (bs-1H), 4404ﬁ(m3|—|) 4.87 (m1H), 6.38
(dd-1H, J = 0.83 Hz; J = 8.10 Hz), 6.47 -6.52 (m 2H), 7.20 (dd-1H, J
= 0.83 Hz; J =7.68 Hz), 7.24 (d-1H-J = 1.04 Hz), 7.41 (t-1H, J =8.10
Hz) , 7.67 (d-1 H J =8.31 Hz). ' -
EXAMPLE 87 | | ~ EXAMPLET7

6-[ 2- | SOPROPOXY- 4-§ D AETD) NOIN-3 % RHE AU

[err]H NMR ( r]) [e r]l 25(d 6H J 602 Hz) 191213(m2H)
2._35(bs 1H), 3.19 (m4H), 439445(m3H), 4.80-4.83 (m1H),

6.34-6.36 (m 1H), ' MMR( (COCK) &)1.95-2494mpH), 2.38 (s-3H)6 20834 8Rlim-BH). B.78 G-, Hy;

é 538H§1 Hz) ’44705(%‘9%? ZhadBol b1y 6. 36 1lb ] 4%93"846-55?%&@7”5 (d‘JlH =747
EXAMPLE gg) 3z), 739-744(m—1H) 7.63 (d-1H; J = 8.50 Hz). -

6- 2- METHOXY- 4- ( PYRROLI DI N- 3- YLOXY) - PHENYEKa@MR: B |
"H NMR (CD[ err] QD) HCI sal t . ) , . -2.25- mlH),
3.21:3.64 (m5H), Y RRQLIDIE Rr-BHE Yk
(d-1F, J = 8.51 Hzlis HTI &k (mdeHcogoa) ﬁ1@8-1 43 (a2 ie-zs@oﬁaﬁﬁzam-s 51 (m-

\F/D\gT/9|8/BSg/9(])-(9)11§” 3.57-3.65 (-3H), 4.16 (q-2H), 5.33 (bs-1H), 6.73-6.77 (m-1H) 6.90-6.93 (m-1H), %gj—

5 . 16 7.00 (m-1H), 7.50-7.53 (m-1H), 7.91-7.96 (m-1H). EXAMPLE 89
6- [ 2- METHOXY-4- (1 - METHYL- PYRROLI DI N- 3-Y FENYL] - PYRI DI N- 2-
YLAM NE : 'HNI\/R CDCI3 81._ B- . mlH), 2.27-2.44 (m2H),

2.38 (s-3H), 2.74- aylarging hs- 2H) , 4. 824. 87

(m1H), 6.36(dd-1Hy b]MR (@D& %HZI;ZSJ(d%HgJQQSUZ)Hz)Gl§17521§-g'n-2ﬁ 52%:4-:&@2 *4!-|Z< 11
(dd-1H J = 0 62 Hz; he) 7. 41 (t-1h Ij |
8. 30 44448 (m-3H) 485(m-1H) 38 (d-1H; J'= 7.88 Hz) 6.47-6.52 (m-2H), 75i83 0

6- [ 2- METHEOXY-7444((f4 H;MET HB8. HBYRB - 1B1; N=3.5018Y) - PHENYL] - PYRI DI N- 2-

YLAM NE 15 [err]H NVR (CDd 3) [er%ﬂﬁ%@ 03 (mlH) 2.28-2.44
(m2H), 2.38 (s-3H), 274286(m- (s 3H) 4.43 (bs-2H),
4.84-4.87 (m1H), €2 [HO) LHBPYRH A 3. 46- 6. 51

| ( m 2H), 7 12 (dd- JJH %Miﬂc%gﬁ 5HZa.. 2]2<r(n7-4ﬁ)83'ﬂ§)3 397(%)(5 5&5‘61% m-2ﬂ) 8811 -
_ '3H), 4. o4 (m-1H), 6.80-6.98 (m-4H), 7.48-7.52 (m-1H), 7.83-7.93 (m-1H).
25 PLE 81

menm-g-xmmmg -
"H NMR (CDCl) 5 1.23-1.38 (m-14H), 2.11-2.15 (m-2H), 3.81 (s-3H), 4.43 (m-1H),
4.70-4.75 (m-1H), 6.40 (d-1H; J = B.08 Hz), 6.51 (d-1H; J = 2.28 Hz), 6.57 (dd-1H; J = 2.29
30  Hz; J=851Hz), 7.14 (d-1H; J = 7.47 Hz), 7.44 (t-1H; = 7.67 Hz), 7.66 (d-1H; J = 8.50 Hz).
-[2- OPOXY-4-(PYRROLIDIN-3-YLOXY)-PHENYL}-P -2-YLA
~ "H NMR (CDCl;) & 1.27 (d-6H; J = 6.01 Hz), 1.93-2.16 (m-2H), 2.85-3.20 (m-4H),
4.41-4.47 (m-3H), 4.81-4.84 (m-1H), 6.36 (dd-1H; J = 0.83 Hz; J = 8.10 Hz), 6.46 (d-1H; J =
35 2.08 Hz), 6.51 (dd-1H; J = 1.66 Hz; J = 7.90 Hz), 7.21-7.25 (m-1H), 7.37-7.42 (m-1H), 7.69 (d-
1H; J = 8.51 Hz). E



EXAMPLE 91 20

6- [ 2- METHOXY- 4 ﬁaE METHYL- 2- AZA- B cvaLg 2. 21] HEPT- 5- YLOXY) - PHE -
PYRI DI N- NO/P3i349 '"H NMR (CDCI 3) [err] 1.48-1.%F ’2%‘2 2.40
(s-3H), 2.61-2.75 (m2H), 3.05-3.18 (m 2H), 3.80 (s-3H), 4.40
(bs-2H), 4.664.70 (m 1H), 638(dd 1H, J = ®383 Hz; J = 8.09 Hz),

6.50-6.53 (m2H), 7.13 (dd-1H J = 0.62 Hz; J = 7.47 Hz), -7.42 (t-1H J =
7.88 Hz), 7.62-7.64 25 (m1 H). |

EXAMPLE 92 6- [ 2- METHOXY- 4( 1 |
- METHYL- PISPER! DI N- 4- YLOXY) - PHENYL] - PYR [EM_LLa YLAM NE . 'H
NVR (CDCl 3) [err] ok, 8dap Q hey1 23R T B R P HERO R A m2H) , 2. 68
(m2H), 30 3. ’ ML BT T= Hz; J =
8.10 Hz), 6.SARE ERJd-1H, J = 0.62 Hz; J = 7.68 Hz),

7.41 (t-1H J = > 5 g .
EXAI\/P(LE o ﬁ&m@oncﬁ}l@]& 4@@5#{} 339 s-8H); Qgﬂzbo (m-2H), 4.264. 30(m2H) 4.45

- ETHYL- Pl PER(Sr344-89 (o). £.35etdedityd PR2RYEZ] o SERATTIFY © 38 (daflfNe= 8.10 Hz), 6.44

"H NMR (GCl Q-1ier £ p.28.H39, 110 @HH; I =7.68 BH, a2 (--1H; 96 RaB Mz medib-1H2J 4B.51
(g-2H), 2. 745‘%{% 35 2H), 3.79 (s-3H), 4.334.42 (m3H), 6.36 (d-1H, J =

8.09 Hr) 57 (m2H), 7.11 (d-1H = 7.47 Hz), 7.39-7.43 (m1
H) . 762 -7.64 (m1H). EXAMPLE 84

EXAVPLE 94 |

PCT/ I'BOS/ 00112 &4 =EYLOXY)-2-M Y= LPYRIDIN-2-YLAMI - 65-
5 6- [ 5- Al NMR (GESOROME aall( 539BT619H), PYIRRCIY (DI-2H)3 4.57-B62) (MFRHING 26~

PYRI DI N- 2=YL
(BRI g e a0 o Lt b P
(m1H), 3.3228)342(¢d- tlﬂ)J %2&§Z(Js-©3 HZ)47%-7(96§D*2}=0, 4.86-4,89 (m1H),

4. 95- 5.06 (m2H), 591598(m1H ,ﬁp@@ 38(m2H) 7.09 (dd-1H J

= 0.83 Hz; J = 7.67 M), 1. A1 10 (dd;JH 09 Hz) 7. 48
(s-1H) . B-{2-M 5 Y

prepared using prdqaemR amcns)szmqﬁahpgms MQn\t-ilQSZE'isiSSiH)IQ)mS an(uﬁmanpla 14.
EXAMPLE

6- [ 4- ( 2- R TRAEHEBY- S350 04 (/i SRkl "PY%“"LS?%E"%?IAM’RE”) 15

[err]H NVR ( TBG7[4dr(miH)] 261-7.68(B3HLs- 6H), 2.33 (s-6H), 2.73 (t-2H J = 5.81

Hz), 4.06 (t-2H J = 5.81 Hz), 4.5 28, 6.39 (dd-1H J = 0.83
Hei 0 =8.30 He), 6,51 (dd-1ft I = 0 62 FF T
- POXY-4-(PYRROLIDIN-3-YL OXY)-PHENYL}-PYRIDIN-2-YL AMI

'H NMR (CDCly) & 1.27 (d-6H; J = 6.02 Hz), 2.00-2.15 (m-2H), 3.03-3.26 (m-4H), 3.90

25 (bs-1H), 4.40-4.47 (m-3H), 4.87 (m-1H), 6.38 (dd-1H; J = 0.83 Hz; J = 8.10 Hz), 6.47 6.52 (m-
2H), 7.20 (dd-1H; J = 0.83 Hz; J = 7.68 Hz), 7.24 (d-1H; J = 1.04 Hz), 7.41 (t-1H; J = 8.10 Hz),

7.67 (d-1H; J = 8.31 Hz). ) |

| EXAMPLE 87

_ - oP ~(PYRROLIDIN-3-YLOXY)- -PYRIDIN-2-Y
30 "H NMR (CDCls) § 1.25 (d-6H; J = 6.02 Hz), 1.91-2.13 (m-2H), 2.35 (bs-1H), 2.86-

3.19 (m-4H), 4.39-4.45 (m-3H), 4.80-4.83 (m-1H), 6.34-6.36 (m-1H), 6.44 (d-1H; J = 2.28 Hz),
6.49 (dd-1H; J = 2.28 Hz; J = 8.51 Hz), 7.19-7.24 (m-1H) 7.36-7.41 (m-1H), 7.67 (dd-1H; J =
3.53 Hz; J=8.51 Hz).
3B . 82 Y-4-(PYRR -3 -P - IN-2-YLA
_ - "H NMR (CD,0D) HCI salt: § 2_.00—'2.10 (m-1H), 2.15-2.256 (m-1H), 3.21-3.64 (m-5H),
3.94 (s-3H), 5.34 (m-1H), 6.78-7.00 (m-4H), 7.54 (d-1H; J = 8.51 Hz), 7.93 (dd-1H; J = 7.68
- Hz; J=8.39 Hz). '



7.26 Hz), 6.61 (s-2H), 741746(m1H)

EXAMPLE 96 6-[ 2, 6- DI METHYL- 4- (3 Pl PERI Di

N- 1- YL- PReBOX¥ag:8HENYL] - PYRI DI N- 2- YLAM NE 20 - [err] tbadyiRobO0XGL 3)
[err] 1.45-1.60 (m2H), 1.68-1.81 (m4H), 2.08 (s-6H), 2.52-2.85 (m '
6H), 4.01 '(t-2H) 4.53 (bs-1H), 6.42 (d-1H) 6. 53 (d-1H), 6.60 (s-2H), 7.49

(t-1H). EXAMPLE 97

6- [ 2, 6- DI METHYL- 4- (2- PYRROLI DI N- 1- YL- ETHOXY) - PHENYL] PYRI DI N- 2- ' _
YLAM NE 25 : [err]H NI\/R(CDCiB) [err] 1.81-1.90 (m4H), 2.10 (s-6H),
2.66-2.74 fm4H), 2.96 (t-2H), 1 4. 52 (bs-1H), 6.42 (d-1H),
6.56(d-1 H}, 6.65 (s-2H) 7.47 (1- 1H) é&hm_t&_ -
EXAMPLE 98 6-[2- 1

6-[ 2. 6- DI NETAI-%%%%&@ (4 I\/ETHYL PI PERAZI N—l YL) PROPOXY] .PHENYL}
PYRI DI N- 2- YL 2[7 1, 92-1. g %
(s-6H), 2.32 (s-3H N%Rs@‘)?'aisé 1(%%—93 ("3“9)92 $id (2238 (8'3 ). BT4:§6 (m- 48
(bs-2H), 6. fzan-()cwn?(d,sH; 4=453(b8-3Hj-|z,82-1;87 (130, d‘ﬁ’é(dd—ﬁ-l 3% 4.88IH2H = d.08Hz), 6.45-
gxiﬁpﬁé 9&) 67512(%-55971?(‘163145 8 Hz;J = 7Z7ﬁ WE (t-1'|'-'r)J 7.83 Hz), 7.63 (d-1H; J=

6- [ 2. 6- DI METHY30-Mz)( 2- MORPHOLI N- 4- YL- ETHOXY) - PHENYL] - PYRI DI N-2- 35 YLAM NE
[err]H NVR (CDCl[err]) [err] 2.05 (s 6H) 58 (m4H), 2.78 (t-2H, J =

E 90

5.65 Hz), 3.71-3.74 (maH). 4 10 (£ = 5. 60 Hz) 4. 54 (bs-2H),
6.41°6. 44 (d - 1H) ,6-R-METHG YL-PXRROLIDIN-3-YL OXK)-BH RIDIN-Z
(m1H). vy 8/ 34919 | | o
PCT/ | B98/ 001 " - 66-
5 H NMR (CDCIy) & 1.98-2.03 (m-1H), 2.28244\p1-2H) 838 (s-3H), 2.74-2.86 (m-

6-{a-2- (BENZam wmﬁm D@ EHDEL4:67. (Br-TH) NEEW&JRHEWIG) IR o),

(s-3H), 2.83 %15 ("32'1) é‘%i" %eér]i’)r%a[H%A 7](3‘55 (LR (F%ﬁ 7§3£"' 01
Hz), 4.49 (bsk2851HE.42(d-1 H), .54 (dd 1H J =062 H; J = 7.22 He),

6.61 (s- 10 2H), 7.22-7.35 (m5H) 4é2;gmé§5§[n 1H) .

_EXAI\/PLE 101

(@ RE' | 208(s 6H) , 449(s 2H) 461(bs 2H) ,
(bs-2H), 6. 40-6.68 (Thr (CDCly) #Dia.1%8 (m-ISH) 2.40’(s- :75H)4 S6157s &”E&F)a 05315 (m-
EXAMPLE 102 3 , 3.05-3.
2H), 3.80 (s-3H), 4.40 (bs-2H), 4.664.70 (m-1H), 6.38 (dd-1H; J = 0.83 Hz; J = 8.09 Hz),
6.50-6.53 (m-2H), 7.13 (dd-1H; J = 0.62 Hz; J = 7.47 Hz), 7.42 (t-1H; J = 7.88 Hz), 7.62-7.64
25 (m-1H). | - .
-[2-M -4-(1-METHYL -PIPERIDIN-4-YLOXY)-PHENYL}-PYRIDIN-2-
"'H NMR (CDCl) & 1.81-2.03 (m-4H), 2.29 (s-3H), 2.26-2.30 (m-2H), 2.68 (m-2H),
30  3.79 (s-3H), 4.33-4.43 (m-3H), 6.37 (dd-1H; J = 0.62 Hz; J = 8.10 Hz), 6.51-6.57 (m-2H), 7.11
(dd-1H; J = 0.62 Hz; J = 7.68 Hz), 7.41 (t-1H; J = 7.68 Hz), 7.61 (d-1H; J = 8.52 Hz).
EXAMPLE 93
{4-(1-ETHYL -PIPERIDIN-4-Y! OXY)-2-M Y- L}-PYRIDIN-2-YL AMIN
"H NMR (CDCly) 5 1.09 (t-3H; J = 7.26 Hz), 1.80-2.31 (m-6H), 2.41 (g-2H), 2.74 (m-
'35 2H), 3.79 (s-3H), 4.33-4.42 (m-3H), 6.36 (d-1H: J = 8.09 Hz), 6.51-6.57 (m-2H), 7.41 (@1H; J
| = 7.47 Hz), 7.39-7.43 (m-1H), 7.62 -7.64 (m-1H).
EXAMPLE 94



[ 4- (2- AM NOETHOXY) 2. 6- DI METHYL- PHENYL] - PYRI DI N- 2- YLAM NE - -

rr]H NVR (CD3OD) [err] 2.02 (s-6H), 3.01 (t-2H J = 5.18 400(t oH

= 5 18WeYss19  6.43 (dd-1H J = 0.83 Hz; J = 726Hz)1’/€’f 2iH ]
0.83 Hz; J = 8.52 Hz), 6.67 (s-2H), -750(dd1HJ=726Hz J =

.52 Hz). 20 e EXAVPLE 103

_[2- 1| SOPROPYL- 4- (2- PYRROLI DI N- 1 - YL- ETHOXY) - PHENYL] - PYRI DI N- 2- |

LAM NE [err]H NVR 23 (CDBCD) [err] 1.19 (d-6H J = 6.85 He),
99 (s-6H), 298302(m1H) 3.61  (t-2H J = 4.98 Hp), 4.41 (t:2H
4.77 Hz), 6.6§ ' > METHDYR641H: SBYRREOL , 2GyLHz), 6. 97

(dd-1H; J = 8. 51 i J =2 49 Hz), 7.09 (d-1H J = 2.49 Hz) 7.26 (d-1H J

= 8.51 ##Mlﬂés(ml H) .

EXANPLE ‘104 'H NMRACOR1;55 DOMEDENfh-1AY RRGEA. T (N-1H), 2.42 (s-3H), 2.64-2.74 (m-

300 O 12 PTG (BB TA fhd Yo ey o Bebldpab g

(m6H, 2. 006216(151-2(% 289-5.98 (m-1H), 8,365.38.(662H)n7.aHdd-181; 92 0(86541_2:—9 78732). .42

|—|®

e

<—-I\J-<CDOOII <

(m1H), 5- 8.30 Hz), .54 (dd- 1H; J =
063 L. P2 ‘%d%'%"( MZ?’Z—@QQ% .}khﬁsjm 6.95 (dd-1H J = % 04 Hz; J =
2.49 tpe Jite @ﬁg}g_cp.wds of E@arr;pgm ?mmwere prepared using procesures

EXAMPLE 105 alo ous to those described in Example 14.
6-[4-(2-(3.5-D I\/?ETHYL Pl PERI DI N—l YL) - ET - SOPROPYL- PHENYL-
PYRI Dt N- 2- YLAM NE HNNR( r] 095(d 6H 'J = 6.64
Hz), 1.15 (d-6H k-B-(5-D3 5 NAMINE

ﬁ@ﬁiﬁé&lﬁ(ﬂ 33H2s-6H‘§ 43, fsbéﬂ)zi% (tQH4§ _(glgly ,J,g N ,36 (t-2H \o

3.17-3.24 (m 1H), 4.
PCT/ 1 B98/ Bo112 wWo B

- 67- 5 2 570 ;4.9 (s RHAD.IH-16; 65 068 Har = .30 Hz) 65 Hel- 1H6J 760.G2ckz: I, J
= 2.49 Hz; ) d-1 H J = 2.49 Hz), 7.19-7.22 (m1
H, 7.44 (t- ﬁﬁ*zj%"kg()s@ﬁ 7839'746('"1&) - |

EXAMPLE 106 _ EMM&E_EQ

6- [ 4- (2- DI METHYLAM |
oot o e (W o8 ] s

[err]H NMR (CDA 3),

J = 5.82 %), 10 H\WR

(bS 2H), 6. 375|-()drd1H1-zﬂ)158(6s01H12642@M€(53(3HH) 660(5—29!)#4@(2‘7!—!)HZ) 6.73
(dd-1H J = 2.70 Hz; J = 8.52 Hz), .70 Hz), 7.18 (d-1H, J=
851I—|z)740(dd1HJ:7.27Hz;J:. .
EXAMPLE 107 D DIN-1-YL- -PHENYL}-PYRIDIN-2-

6-[ 2- TERT- BUM_Z Di I\/ETHYLAI\/I NO- ETHOXY) - PHENYL] - PYRI DI N- 2-
| 25 "H NMR (CDCl;) & 1.81-1.90 (m-4H), 2.10 (s-6H), 2.66-2.74 (m-4H), 2.96 (t-2H),
4.14(t-2H), 4.52 (bs-1H), 6.42 (d-1H), 6.56(d-1H), 6.65 (s-2H), 7.47 (t-1H).
|  EXAMPLE 08
_ B6-| ET ~4-[3-] [ -PIPERAZIN-1-YL)}-PROPOXY]}-PHENYL
PYRIDIN-2- | | |
30 : H NMR (CDCl3) 5 1.92-1.99 (m-2H), 2.05 (s-6H), 2.32 (s-3H), 2.52-2.56 (m-6H), 3.99

(t-2H; J = 6.22 Hz), 4.48 (bs-2H), 6.42 (dd-2H; J = 0.83 Hz; J = 8.30 Hz), 6.53 (dd-2H; J =
0.52 Hz; J = 7.26 Hz), 6.61 (s-2H), 7.44-7.48 (m-1H). :

35 YLAMINE | .

" ' NMR (CDCly) 5 2.05 (s-6H), 2.56-2.58 (m-4H), 2.78 (t-2H; J = 5.65 Hz), 3.71-3.74

 (m4H), 4.10 (+:2H; J = 5.60'Hz), 4.54 (bs-2H), 6.41-6.44 (d -1H), 6.53 (d-1H; J = 7.26 Hz),
6.61 (s-2H), 7.44-7.48 (m-1H). |



15 YLAM NE "H NMR (CDOI 3) [err] 1.19 (S-9H), 2.34 (s-6_H),
2.73 (t-2H J = 5.60 Hz), 4.07 (t-2H J 5.81 Hz), 4.44 (bs -2H),
6. 39 (d-%gg,g@gg 09 Hz) 6.61 (d-1H J = 7.26 Hz), 6.70 (Opcikosdorz

2.70 Hz; 6.98 (d-1H J = 8.51 Hz), 7.07 (d-1H, J = 2.49 Hz),
©7.36-7.40 (m1H). | | 6 - EXAMPLE

108 20

6- [ 2- TERT- BUTYL- 4- ( 2- PYRROLI DI N- 1- YL- ETHOXY) - PHENYL] - PYRI DI N- 2-

YLAM NE [err]H NVMR (CDA 3) [err] 1.18 (s-9H), 1.80-1.83-

|

(MmA4H), 2.65-2.67 (m4H), 2.93 (t-2H J =z 81 Hz), 4.13 (t-2H, J =
5.81 Hz), 47(bs-2H) 638(d1HJ%L§-&%i’,660(d1HJ:
7.47 Hz), 6.70 (ddé{412-(BEM M THYL -AMING DX AMEES PHENY
705(d1H - 249Hz)737(t1HJ=768Hz)

- 68- ME CLAI MB

1. A corrpound ofH NMB (EBEI P 2,05 (s-6H), 2.33 (s-30), 2188 &2k d =18 Q% 12), 1B (SFH) 409

. selected, in N s r r L iy h = g
S err% aﬁggﬁ ﬂ@i&m) hg@r(sém 845 e ﬁ(?g'igr{]bé%”?f( 7.22 ), 661 (5
hydr oxy 22 %mﬁ' |7|6653y48((ft:’[ fr] ~“derr])al kyl, and (C2 -

Clerr])al koxyal kyI : mM@g_@lsel ect ed f rom hydr ogen,
am nocar bonyl - ([ ey, -C] T ] errd , 0)&JA | am nocar bonyl -
(derr]-C3) al kyl -£*3d#= DhSSiR ot ar BTyt (&ﬁ#@) al kyl -

~and N( :Q[ errL ) (RlerH WE[(eDcr_Lyaqmes}eyg,I«w (s-zﬂ\gwé[meTzré)Fs QR]ktjﬁf-Zl-?)k@fmiBE{JQﬁ.r]
are selecte ydr ogen err err al ky

t et rahydronap% )haﬁoﬁrﬂqujsy-’ 5§ ("Qa"r{)gl kyl, wherein the aryl noiety of said
aral kyl i phenyl or naphthyl and the aIEZ;A_I\AmE_‘EﬂZy is . straight or

branched and cont a4.ps PGE S A BIRBTAYVCBRENPPWISING. P
err err al
( C[ I-9 D r?/ NMR (coaoo) 8 2.02 (s-6H), 3.01 (t-2H; J = 5.18 Hz), 4.00 (t-2H; J = 5.18 Hz),
6.43 (dd-1H; J = 0.83 Hz; J = 7.26 Hz), 6.51 (dd-1H; J = 0.83 Hz; J = 8.52 Hz), 6.67 (s-2H),
7.50 ( dd-1H; J = 7.26 Hz; J = 8.52 Hz).

20

LAMI . |

" H NMR 23 (CD;0D) 5 1.19 (d-6H; J = 6.85 Hz), 2.99 (s-6H), 2.98-3.02 (m-1H), 3.61
(t-2H; J = 4.98 Hz), 4.41 (+2H; J = 4.77 Hz), 6.68 (d-1H; J = 8.26 Hz), 6.81 (d-1H; J = 8.72

25 Hz), 6.97 (dd-1H; J = 8.51 Hz; J = 2.49 Hz), 7.09 (d-1H; J = 2.49 Hz), 7.26 (d-1H; J = 8.51
Hz), 7.74-7.78 (m-1H).

ETHOXY)-PHENYL)-PYRIDINE -
30 "H NMR (CDCL) & 1.17 (d-6H), 1.20 (d-6H), 1.67-1.82 (m-6H), 2.00-2.05 (m-2H),
2.63-2.66 (m-4H), 2.92 (t-2H), 3.51-3.52 (m-1H), 4.05-4.16 (m-4H), 6.30 (d-1H; J = 8.30 Hz),
6.54 (dd-1H; J = 0.62 Hz: J = 7.25 Hz), 6.74-8.77 (m- 1H), 6.95 (dd-1H; J = 1.04 Hz; J = 2.49
Hz), 7.24-7.27 (m-1H), 7.40-7.44 (m-1H).
' EXAMPLE 105 _
35 6-{4-[2-(3.5-DIN -PIPERIDIN-1-YL)- .2-ISOPROPYL L
IDIN-2- E |
"H NMR (CDCl,) & 0.95 (d-6H; J = 6.64 Hz), 1.15 (d-6H; J = 6.84 Hz), 1.16-1.40 (m-
4H), 1.50-2.80 (M-6H), 3.17-3.24 (m-1H), 4.09-4.11 (M-2H), 4.43 (bs-2H), 6.43 (dd-1H; J = .



sai d tetrahydronapht hal ene and the aryl noiety of said aral kyl may
optionally be substituted w th fromone to three substltuen
pref er abo 98/38919zero to two substituents, that are sel ect e®CE. 112

i ndependently, from hal.o; nitro, hydroxy, cyano, amno, ((err]-Cerr])

al koxy, and (Cerr]-C4) al kyl am no; - - -67- or R3 and R4 form
together with the nitrogen to which they are attached, a piperazine,

pi peridine, azetidine or pyrrolidine ring or a saturated or unsat urated
azabicyclic ring system containing from6 to 14 ring nenbers, from1 -
to 3 of wsi ch.7aHz; hit8r09g4ez), 6.65 @rtH; ¢ =07.2600HH)WB 7®{dd-1H; J = 248 dh Jaﬁ&aokgzg@ras and

the rest of @Z"M'ﬁ £ 59 dJP%‘n%?m-JHh744(t-ﬂ-r|“1'13"f‘§‘§ﬁ£)” sai d pi perazine,

pi peri di ne, et'i'difie” a erin and salr'd azabicyclic ring
syst ens nmay optlonally be substltuted\MﬁﬂﬁMﬁMiEﬁ more substituents.
preferably : | O 2 b Lt e o ‘ R

i ndependent |y, fr 0 err err

al kyl ani no, 1 di - o) = BRBMA. SPeritEe (P J 55

Bet er o;:yqlgl Csf1'71|?,9ﬁt(ﬂw-1lH 4@P@I2fl' Ni 8@ szpmsb (bs2214), GGTlGi TH; Ur=081 SOHA 6.6% (d- 1H
enzoy enzoyl nmet hy nzyl car. n ny.

phenyl et hyl afd- %M&%@Fﬂ%\}r%'@%ﬁyé\ﬁ@%g "H‘E)%'Pg B‘ﬁg']n§/ E%q%l’ egs @f“‘hﬂy
of the foregeisngizy Fuot(td-tientS7.0RMz,AB{ T.68HE)L ¥ be substituted with one or
nore_substituents, preferably w.t I o0 to two substituents,
that ‘are sel ected, |ndependently, fron122¥%@£képzrr]- C3) al kyl ,
(err]-Clerr])al s 4R DMAET IdYAAMINOETHOXYPEENRY]1-PYRIDIN-2-

REPLACENET gt%'—ﬁ - o o | _69-
5 erein sai d piperazine, eridi ne azetldlne and
“pyrrolidi ne ri ngs HANMR GRCL) 8 1. 19&‘?&50@3'% &@Wl?ﬁ? &gt £ 602 0% (t2Ke had to

-(Jerr]-C4) glghyz, 944(&&961 | 6138 thewmegsoa 9:&) Y (('d-‘ll(lq errrzbﬂz) 6.70 (@A1a by -

th t de t 1
e, My Y9eh e S5 et & datodh bty o S A e B 1, ﬂa%—wﬁ Tt ©
avai | abl e bondi ng site; or CBQEaﬂgigmggp of the formula A 10
[err] 20

4 NMR (CDCly) 5 1.18 (s-8H), 1.80-1.83 (m-4H), 2.65-2.67 (m-4H), 2.93 (t-2H; J =

5.81 Hz), 4.13 (t-2H; J = 5.81 Hz), 4.47 (bs -2H), 6.38 (d-1H; J = 8.08 Hz), 6.60 (d-1H; J =

. 7.47 Hz), 6.70 (dd-1H; J = 2.48 Hz; J = 8.30 Hz), 6.98 (d-1H; J = 8.30 Hz), 7.05 (d-1H; J =
25 2.49Hz),7.37 (t-1H; J=7.68Hz).



wherein Z is nitrogen or CH, n'is zero or one; ¢ is zero, one, two or three

and p is zero, one or ‘two; 15 and wherein the 2-am no
pi peridi nwgsmgﬁepl cted in structure | above nmay optional | pcheBesoo112 -
~replaced with or Jerr] '

and wherein any of the alkyl noieties in forgyla | may be straight or
branched and any of the alkyl noieties having at |east three car bon atoms

can al so be cyclic; or a phar maceut |1ibx§IS

salt of such conmpound 20 2, A compound accord

wher ei n GIS NR3R[err] ((Jerr]-C4)al kyl and%err] S ne
plpera2|ne or pyrrolidine ring. - ) conpound accordlng to
claim1 wherein Rlerr] and R2 are selected from ' hydrogen and
(Jerr]-Cerr])al kyl. A compound of the formula

REPLACEMENT SHEET - _ © -70- 5

4. A conpound according to claim1l wher ei S

-a group of the forrmla

NR[err]R[err](C[err] C4) al kyI and QlR[err]R[

G007 G,

10  wherein R' and R? are selected, independently, from hydrogen, (Cs-s)alkyl, (C,-Ce)alkenyl, (C-
Ce)alkoxy-(C4-Cj)alkyl, halo, hydroxy, ( C4-Cg)alkoxy, (C4 - Cy)alkyl, and (C, - C,o)alkoxyalkyt;
and - 3 _

G is selected from hydrogen, aminocarbonyl-(C,-Ca)alkyl-, (C+-C5) alkylaminocarbonyl -

(C+-Cy) alkyl-, di{(C4-Cs)alkyljaminocarbonyl-(C,-C,) alkyl-, and N(Rs)(R‘)(Co-C4)alkyl-, wherein

15 R®and R* are selected, independently, from hydrogen, (C;-C;) alkyl, tetrahydronaphthalene and

aralkyl, wherein the aryl moiety of said aralkyl is phenyl or naphthyl and the alkyl moiety is
_ éﬁaight or branched and contains from 1 to 6 carbon atoms, and wherein said (C,-C;) alkyl and
said tetrahydronaphthalene and the aryl moiety of said aralky! may optlonally be substituted with
from one to three substituents, preferably from zero to two substituents, that are selected,

20 mdependenﬂy, from halo, nitro, hydroxy, cyano, amino, (C,-C,) alkoxy, and (C,-C,) alkylamino;

or R* and R* form, together with the nitrogen to which they are attached, a piperazine,
piperidine, azetidine or pyrrolidine ring or a saturated or unsaturated azabicyclic ring system
containing from 6 to 14 ring members, from 1 to 3 of which are nitrogen, from zero to two of
which are oxygen, and the_reét of which are carbon; _

25 ~and wherein said piperazine,' piperidine, azétidine and pyrmrrolidine rings and said
'azabicycl'ic ring systems may optionally be substituted with one or more substituents, preferably
with from zero to two substituents, that are selected, independently, from (C,-Cg)alkyl, amino,
(C,-C) alkylamino, [di-(C+-Ce)alkyl}amino, pheny! substituted 5 to 6 membered heterocyclic rings

o containing from 1 to 4 ring nitrogen atoms, benzoyi, benzoylmeihyl, benzylcarbonyl,

) _:":0 phenylaminocarbonyl, phenylethyl and phenoxyéarbonyl. and wherein the pheny! moieties of any ‘
of the foregoing substituents may optionally be substituted with one or more substituents,
preferably with from zero to two substituents, that are selected, mdependently. from halo, (C1

- Cy)alkyl, (C4-Cs)alkoxy, nitro, amino, cyano, CF; and OCF,;

(WS S s
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[err] - 71- [err]

WO 98/34919 is Sheet Ha Been Replaced I - PCT/IB98/00112
Hll\l\lllll\ll\llll\fll\ -
5 and wherein said piperazine, piperidine, azetidine am_:l pyrrolidine rings and said

azabicyclic ring systems may be attached to -(CD-C;)aIkyI-O- (wherein the oxygen of said -(Co-'
C.)alkyl-O- is the oxygen atom depicted in structural formula 1) at a nitrogen atom of the NR®R*
ring or any other atom of the ring havmg an avallable bonding site;

or G is a group of the formula A

CHZfITz

- A)
(CH,),

wherein Z is nitrogen or CH, n is zero or one, q is zero, one, two or three and p is zero, one or

two; :
15 and wherein the 2-amino piperidine ring depicted in structure | above may optionally be |
replaced with '
or
=
N ONH,
or a pharmaceutically acceptable salt of such compound
20 2. A compound according to claim 1, wherein G is NR’R*(Co-C,)alkyl and NR°R*is
a piperidine, piperazine or pyrrolidine ring. |
3. A compound acco_rd_ing to claim 1 wherein R' and R? aré_ selected from
hydrogep and (C,-C,)alkyl.

| O YA




[err]. 5. A COITbOUI’]d accardi-ng fg claim1 wherein Gis a group of

the fornula A and Z |s nltrogen A conmpound according to claim1l
uherelr Svodsses ol nitrogen, each g¥yibodidlsp ' S-
one and g !

-72- 5 I Illl I“ &“ﬁllﬁl‘:%tl calconposi tion for treati ng or
preventing a condition select t A& group consisting of m graine

i nfl ammat ory di seases, stroke, acute and chronlc pai n. " hypovol em ¢
~shock, traumatic shock, reperfusion injury, Crohn's disease, ulcerative

colitis, septic sh ck cler Si s D ciated de

neur odegensgr ati ve Hi sedd &4 °“i%‘{ﬁ°8ﬁrd'"g§ dal"B WA& /-‘\I%‘}%é %E?SQW&F%%L is

cheni cal depearmeupsif the famdiaaddi cti ons; enesis, epilepsy, anxiety, 10

psychosis, head trauma, adult respiratory dlstress syndrRFp (ARDS),

nmor phi ne -i nduced " tolerance and withdrawal synptomns; '|&fl ammatory bowel

di sease, osteoarthritis, rh toid - arthritis, ovul &tion, dilated

. cardi onyopat hy, acute spinal| drd injury, Huntington's digease,
Par ki nson' s di sease, gl auco ‘macul ar degenerati b, ‘g‘dlag_ CuHeur opat hy,

di abetic nephsopat hy @nd tancer in a manmal, cofprising an anount of a

conpound according to clai 1 that is effectlve n treat{ing or

preventing such condition and har maceutically accgptable carrier.

8. The use of an anmount of a c®npound according to c for the

preparation .of a medi-canent that is effective in fffeating or

preventing a condition selected fromthe group corjsi sting of m graine

i nfl ammatory di seases, stroke, acute and chronic pain,*d?vaolenic shock

AT

lrms SHEET HAS BEEy
REPLACED




traumati c shock, rgngLusLan4#+#ﬁk—{Johh s disease, ulcerative colitis,
septic shock, nultiple scl er.osi s,” Al DS associ at ed denenti a,

neurodegwmssﬂ&m diThis 8 %m city, Alzheiner:'s PCT/IBBF’Q'B&%e
chem cal dependenC|es mi s, emesis, epilepsy, anxiety, psychosis,
head traumg, ad y distresm-syndrone (ARDS), nor phine

i nduced tol erance and wt hdr awal - synpt ons, inflammat ory bowel

di sease, osteoarthritis, rheumatoid arthritis, ovulation, dilated _
‘car di onyopat hy, acute splnal cord injury, Huntington's disease, Parkinson's

di sease, gl aucom, - macul ar eneration, diabeti, eur opat hy,

di abati c nephropat hy and cancer m@m ' 9. A

phar maceuti cal conposition for i MBI ng3nitric oxid nt hase (NOS) in a
manmal , according to claim1, coaﬂxising a NOS inhibitijng effective anount
of a conpound 30 according to claim1l, and a pharmace cally acceptabl e
.carrier. 10. The use of a NOS inhibiting effective
anount ~of a conpound accordi ng aim1l fo! tﬁe Erepar ation of
t he.medi canent for inhibiting @ a gammal . HC 311, A
phar maceut i cal conposition for t g or preventing q condition selected
fromthe group-consisting of mgraine, inflanmatory di ses, stroke, acute .
and chroni ¢ pain, 35 hypovol em ¢ shock, traumatic shock, reperfusion
injury, Crohn's disease, ulcer ave colitis, septic o shock, multiple
scl erosis, AlIDS associated d , heurodegeneratiVe difseases, neuron

toxicity, Alzheinmer's diseas€ al dependenci es addi cti ons,
enesi s, epilepsy, anxiety, pgychosi s, head trau_rLb}C adult respiratory

di stress syndronme (ARDS), norphine ced

-73- ~ 5 tolerance and withdrawal synptoms, inflammtory bowel disease,
osteoarthritis, rheumatoid arthritis, ovulation, ed

car di onyopat hy, acute spinal cord injury, Huntington's glase

Par ki nson' s di sease, gl aucoma, magtl ar degeneration, het'i ¢ neur opat hy,

di abetic nephr osopat hy and d¢ancer Yin a mamal , ising a NOS
inhibiting effective amount of a \ onpound accor o to claim1l and a
pharmaceutically acceptable carrierN 12. The use of a NOS
i'nhi biting effective anobunt of a cadnound accordlng toClaim 1, for the
preparation of a nmedicanent for treating or preventing a condition selected
fromthe group consisting of mgraine, inflammtory di seases, stroke.
acute and chronic pain, hypovol em c " shock, traumatic shock, reperfusion
injury, Crohn's disease, ulcerative litis, septic s mul tiple
.sclerosis, AIDS associ ated demgpgi 4, ndurgdegeneratiye di $eases, neuron
toxicity, Azheiner's 'diseasé % } sdependencilgs d addi cti ons,
emesi s, epilepsy, anxiety, pyschy h trauma, dult respiratory

di stress syndronme (ARDS), nnrphlne | t ol erance ngvmjthdramal

. : H
N N
”’°>E ]¢°“3 . [j
N
H,C -Lv CH, N
- ' 5. A compound according to claim 1 wherein G is a group of the formula A and Z is
nittogen. '
6. A compound according to claim 1 wherein G is a group of the formula A Zis
nitrogen, each of n and p is one and q is two.

| - I
(o unwm " R
* b - i ;



synpt ons, iana'rrrrafory bowel di sease, osteoarthritis, rheumatoid arthritis,

ovul ation, dilated — —e&redi—ewfrpat—hy——acut e spinal cord injury,

Hunt i ngt%rjg,_qbfyease L.agase, glaucoma, 20 MagHrABISI0112
degener atlon di abet i &° abetic nephr osopat hy and cancer in a
manmal . nd of e fornul a [err]
wherein R err] and R2 ndepen ently, from hydrogen, hal o,
hydroxy,. (Cerr]- C[err])al koxy, (err]-derr])al kyl,
(C2-Cerr])alkenyl, and (C2 - Cerr])al koxyal kyl ; and 25 Gis

sel ected from hydsogeny éh é;fiﬁ)o b
(Jerr]-cd)al koxy‘; (] e e%\%tf, El M‘on for treatmrgbor npreventmg a condition selected

(C err] - C3) alrduy the, greu] eansipting] of migraines Inkgrhmaaton @hs&amngtroke (a](cperan}i ofi®pic pain,

-al kyl , 1)

gndyN( I[?g; E ]R[Hevrp [’]“’%ﬁ ““e']r°F - rfe;rtars%“%?(ké‘?émg]%ﬁh@%%h er r‘%&é % eﬁﬂvea?og@é?% ect ed
'8

i ndependent | §1ock ryiiiple sclemsisir Hi§Snasspeinted dpmentia, ppyrodegrgrative diseases, neuron
tetrahydr Ona@flé@a)\%é%@dilséésﬂ &i@mrcav\b@éﬁﬁeﬂméé"&dadd}dhrdﬁ@'é?ﬁéénsoéplléﬁs!yd%nxrety

aral_-kyl i s phen ht and the al k noi e I s strai of " branched
Bna oot AP o PR hedl BeuT. SR BRI B S YBHETE, HRDSH P ER dtend
al kyl and satoerahed aﬁmﬁtlgmft;swhpﬂomaemmndt&if bavwll disease, ostBdafirils, gﬁ%@?ﬁt&d t

al kyl ma ona . substi.tute ro oeIo ubstjtuents,
S? ef er/abl yyf r’@‘ﬁﬁl'sz Hutop, ﬁ\'}%"s%@?’?‘?&%ﬂ °”Eeh%ﬂ' ), BRI @l“gcpw%"q§%85ﬁ?§nt ly,
“from hal o, niarkiogon's dnseawdgleugomacymamuaraﬂegeoera(idﬂ: edinheti€) hewabpathyy , disbetc
{Talr 117 CG) bl B copger i g ma mam'a*agmrrrﬂ% o amounket slcompbund apooriig g i, oy
t 0 Wh, Ch1§ hel that is @ee;tyg lirctieating pi preveminthauch condition and a pharmaceutically acceptable

carrier.

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

20 multiple sclerosis, AIDS associated dementia, 'neurodegeri'erative diseases, neuron toxicity,
Alzheimer's disease, chemical dependencies and addictions, emesis, epilepsy, anxiety,
psychosis, head frauma, adult reSpiratory distress Syndmme (ARDS), morphine induced
tolerance and withdrawal symptome,_ inﬂarnmatory bowel disease, osteoarthritis, rheumatoid
arthritis, ovulation, dilated cardiomyopathy,_acute spinal cord injury, Huntington's disease,

25 Parkinson’s ‘disease, glaucoma, macular degeneration, diabetic neuropathy, d_iabetic
nephropathy and cancer in a mammal, cornprising administering to said mammal an amount of a
compound according to claim 1, that is effective in treating or prevenfing such condition.

9. A pharmaceutical composition for inhibiting nitric oxide synthase (NOS) in a
mammal, according to claim 1, comprising a NOS inhibiting effective: amount of a compound

30 accordingto claim 1, and a pharmaceuticélly acceptable carrier; _

10. A method of inhibiting NOS in a mammal, comprising administering to said
mammal a NOS inhibiting effective amount of a cempound according to claim 1.

11. A phal'rnaceuﬁcal composition for treating or preventing a condition selected
from the group consisting of migraine, inflammatory diseases, stroke, acute and chronic pain,
35 hypovo!ernic shock, traumatic shock, reperfusion injury, Crohn's disease, ulcerative colitis, septic

shock, multiple sclerosis, AIDS associated dementia, neurodegenerative diseases, neuron |
toxicity, Alzheimer's disease, chemical dependencies and addictions, emesis, epilepsy, anxiety,
psychosis, head trauma, adult respiratory distress syndrome (ARDS), morphine induced

[T l“llj L T
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piperidine, azetidine or pyrrolidine +ing or a saturated or ‘unsat urated
azabicyclic ring system containing from6 to 14 ring nenbers, froml

to 3 of whbolsawie nit er—tH’:‘ to two of whi ch ECWWE#, and
the rest of which are L ~and wherein said piperazine. :
pi peridi ne, azetidine rings .and said 10 azabicyclic ring

systens nmay optlonally e su stltuted with one or nore substituents,

preferably with fromzero to two substituents, that are selected,
i ndependently, from ((err]- Clerr])al kyl, am no, (Cferr]-06)
al kyl am nog | dierdnCd Ghd Mithdthdal kgplnaeheomﬂmﬁm& b%%ﬁ&ukéddé esktevaltits, MBHFRRGET

het erocyclic rlng% contaj ning from ring nitrogen atons
benzoyl , benz¥{ritetmyptionydias cHHiBBYRPRIY. ac"‘e Eﬂ’i%ﬁ\ﬁ%jrﬁ’\"r’(%a WYRgtpn's disease,
ppenﬁl e}g hyl WKIHMEOWQ%@O@thon@dm_%lﬂirle:dEgébnlé%tlﬁhemébetl&Dgébrbﬁa;]hyOf didbatic 15
of the foregoi ng substituents nmay optignally be titute th one o :
nore subst i tu'eer‘i'ﬂ?”pa y a"ﬁ@f‘%%b% %‘ % W‘E’ﬁ? "k'\%fﬁ"%ﬁ%%%"fetﬂ'@?ﬂngf#?hat
are sel ect ed, cdrripd&qnfzbdaﬂhb;b,cla‘immandnabharmé@manﬂacceptable dajenl kyl .

(derr]- alkoxy itr 0
wherein gi%d pi perlé'l neR | per| d| ne%a‘z’re?‘:g?n?i@gan on%mf’?o ieatecr’lefmr"? r%'bs gaH
said az adzinsigtingi of migraipes ytﬂarmn‘c!tomrﬂyseases(astdse,he@ta end ¢lezprie iphin Chyrabdlgrhic O-

(wherein the guuden, Ak adlx - r@%@%i’b% lrg@g clofid @lals¥dse! ulcé?rétwreh@olkr%éﬁﬁﬂ ?159(“

deplcted in structural formila i frogen atom o
- ring or at anfultitlesplergsisnn MBS asseriated dgmentiai AeHredesensmtivesiseasssnaruRe) xicly,

or Gis a grOppheithersh@iséRE méhémé‘al dependencié€landi  addictions, emééﬁereﬁﬂéﬁsﬁ bl§<|ety
nitrogen or CH, n |s zero or erpo, one, two or_three and

zero, onel®r PEYChosifghead trauma, adl '%s%iﬁﬁ’%ﬁ@fr%?snsﬁnﬂ@mf Eﬁﬁ% FeRbing 'ﬁ%“cFan
depi cted in stlermts aAd withdrawvs symiptons| infamavhatyry lbdwel  diseasé, estedarithitisyl thBumatoid

REPLACEVENT Sl_JEntns ovulation, dilated cardiomyopathy. acute spinal cord injury, Huntington'’s disease,
' | Parkinson's disease, glaucoma, macular degeneration, diabetic neuropathy, diabetic
nephrosopathy and cancer in a mammal, comprising administering to said mammal a NOS
20  inhibiting effective amount of a compound according to claim 1. '
| 13. ©  Acompound of the formula .

VIIA

wherein R and R? are selected, independently, from hydrogen, halo, hydroxy. ( C4-Cgalkoxy,
(C+-C;)alkyl, (Cz-Cs)aIkenYI "and (C; - Cyp)alkoxyalkyl; and
25 G is selected from hydrogen, (C;-Cglalkyl, (C,-Cs)alkoxy-(C1-Ca)alkyI amlnocarbonyl-
(C1-Cs)a|kyl- (C+-Cs) akkylaminocarbonyl -(C4-C;) alkyl-, dl-[(C,—Ca)alkyl]ammocarbonyl-(C1
Cs)alkyl-, and . N(R®)(R*)(Cy-Cy)alkyl-, wherein R® and R* are selected, independently, from
hydrogen, (C,-C;) alkyl, teh'ahydronaphfhalene_and aralkyl, wherein the aryl moiety of said
aralkyl is pheny! or naphthyl and the alkyl moiety is straight or branched and contains from 1 te 6
30 carbon 'atoms. and wherein said (C,-C;) alkyl and 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, independeritly, from halo, nitro,
hydroxy, cyano, amino, (C,-C,) alkoxy, and (C;-C,) alkylamino;

(mmogmww - WI
o ms e e [ REPLACED




or [err] | and P is a nitrogen protecting group such as trityl,

acetyl, benzoyl ~trimethylacetyl, t- but oxycar bonyl, benzyl oxycar bonyl ,

or anothegoagRERnL' i at El‘hiasﬁd’eﬂ@\@l}edﬂm Bedi ng group, and - whpeembsidosan form
aring W|th t he protect n whi ch case the hydrogen that is
depicted in formula | a@% Imi attache.g‘_to such nitrogen is absent,

and wherein any of the in fornula VI1 A may be

straight or branched and any of th_e al kyl noi eti es having at | east
three carbon atons can al so be cyclic. _ 14. = A conpound of the

f l 4 N ‘ - L
err] “and® R ar o 447480 5 o o el Bl S S8 S,
(Cerr]-der rqngeama@ﬁ}etldme or(ngfrelidmi -riop o B] sphurdted or l(l@atuqearaz]apleuclmmg systend
(derr] -  &ohthihidh W@H(W nngatﬂgml;e% from 1 to tﬁf"ﬂudﬁ dré nf{’ro ol §89SB b AE St | NI

group such as trityl, aceé% benzo trime cety
but oxycar bony/ 'Cht?é?@W?B(? fPE)EﬂﬁSHfWhGP arg DA appropr I at e ni trogen

protecting group, ahadwherein VRl 9ipéra£?né: ad'bef'réllﬁén refidintd aid tohrdiiBRe Mngt amb eghid
ni tr-ogen, ,in whi.ch case the depi ct ed above as being

Dt noped 10" SRS RIHE el My aftaly be Sloskitied wit Sty Rare s dniiuents, PIsferaic
al kyl noi et i awgthifront Zego mnmamnstmﬁts that are selected, ina@pdnaéni| fontl €RIC; oL, alPBe

Lrgzl g g Z: rai % %3 k@E@l@é,r g allﬁrlgammo phenyl su%gﬁ(uéeti]sé e aI gwg:-? Inze’c%hg rings
T _contamlng from 1 to 4 ring nitrogen atoms, benzoyl, benzoylmethyl, benzylcarbonyl,
phenylaminocarbonyl, phenylethyl and phenoxycarbonyl, and wherein the phenyl moieties of any
16 of the foregoing “substituents 'may optionally be substituted with one or more substituents,
preferably with from zero to two subStituents, that are selected, independently, from halo, (Cy-
Cs)alkyl, (C,-Cs)alkoxy, nitro, amino, cyano, CF, and OCF; '
and wherein said . piperazine, piperidine, azetidine and pyrrolidine rings and said
azabicyclic ring systems may be attached to <(C,-C,)alkyl-O- (wherein the oxygen of said -(Cq-
20 C,alkyl-O- is the oxygen atom depicted in structural formula 1) at a nitrogen atom of the NR°R*
ring or at any other atom of such ring having an available bonding site;
or G is a group of the formula'A

C\E/(CH f“

®
(CHz)n

wherein Z is nitrogen or CH, n is zero or one, q is zero, one, two or three and p is zero, one or
25  two;

and wherein the 2-ammo plpendme ring deplcted in structure | above may optionally be
replaced with
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or

and P is a nitrogen proiecting. group such as trity!, acetyl, benzoyl; trimethylacetyl, t-
butoxycarbonyl, benzyloxycarbonyl, - or ‘another appropriate nitrogen' protecting group, and
wherein P can form a ring with the protected nitrogen, in which case the hydrogen that is
depicted in formula | above as being attached to such nitrogen is absent.

14. A compound of the formula

wherein Y is fluorb or benzyloxy; _

R* and R? are selected, independently, from hydrogen, halo, hydroxy, { C,-Cg)alkoxy,
(C4-Cy)alkyl, (C,-Cg)alkenyi, and (C, - C,g)alkoxyalkyl; and , '

and Pis a niirogen protecting group such as trityl, acetyl, benzoyl; trimethylacetyl, t-
butoxycarbonyl, benzyloxycarbonyl, or another appropriate nitrogen protecting group, and
wherein P can form a rin-g with thé protected nitrogen, in which case the hydrogen that is
depicted above as being éttached to such nitrogen is absent.

(AR

TTHIS SHEET HAS BEEN
REPLACED




