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PCT/ 1 B97/ 01446 -1- 5 6- PHENYLPYRI DYL- 2- AM NE DERI VATI VES
USEFUL AS NOS | NHI BI TORS The present invention relates to certain

6- pheny!| pYPi%8H#65- ani ne derivatives that exhibit activity 2RCHBIFOLM6Xi de
synt hase (NOS) inhibitors, to pharmaceutical conpositions containing them
and to their use in the treatnent and prevlenti on of central nervous system
di sorders, inflammtory disorders, septic shock and ot her disorders. 10
There are three known isoforns of NOS - an inducible forrn1(| NOS) and two

constitutive forns {\&%—Ng Q as resBectlveI neur onal (gN-NOS) and
endot h&l i al NOS (E- CHP 27 AYERE DERIY USEFPE AS NG INHIEIZORS 1 er si on
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such ig t oxi ¢ shoc t oki nes. It has been shown
n

That Hncer palfihee e st igiome) NG rodnuible T -HOS) Pad e ponsiiutve 5
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of 1-NCS be%nl’sﬁmt’ {h@ticanBerfpatientsltredtlitawitecytWkines utR. asmnterie‘ak|34 ((Llﬂ%iedea@n 2
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decr easesorptiﬂcaﬁ énomﬂ@aem@aaﬁ &8., NduPiENOS{IINDS), mr@]m_érﬁmwm on in
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i nhi bition, ha
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rodents has been reported to_be reduced i nhibiti'on, see

Neur ovsycH &R igagrorted ingur. J, Phargigeal €73, 1’9{)5334 (1898nary of the Invention 35
Thi s fivent i onNOglraduesd bON-NDEis thutightad plaia réle inndiseasdsuth as cerd¥Pald&chehid) 6

PCT/1B97/ ;Qﬁn‘ll}aﬁd opiate tolerance. For example, i_nhibition of N-NOS decreases infarct volume after

proximal middie cerebral artery occlusion in the rat, see J. Cerebr. Blood Flow Metab., 14, p.

824-929 (1994). N-NOS inhibition has also been shown to be effective in antinodiception, as

evidenced by activity in the late phase of the formalin-induced hindpaw licking and acetic acid-

30 induced abdominal constriction assays, see Br. J. Pharmacol., 110, p. 219-224 (1993). Finally,

opioid withdrawal in rodents has been reported to be reduced by N-NOS inhibition, see
Neuropsychopharmacol., 13, p. 269-293 (19895).

Summary of the invention
35 This invention relates to compounds of the formula

U




-2- 5 wherein R err] and R err] are sel ected, independently, from
hydr ogen, met hyl and nmethoxy; and Gis a group of the formula
[err] V\her‘g&%ﬁﬁ% zero or one; Yis NRerr]Rerr], (derr]-REEBPMRyI or
aral kyl, wherein the aryl noiety of said aral kyl is phenyl or 10 napht hyl
and the alkyl nmoiety is straight or brancted and contains from1l to 6
carbon atons, and wherein said (CJerr]-Clerr])alkyl and the aryl noiety of
said aral kyl may be substituted with fromone to three substituents,
preferably fromzero to two substituents, that are selected, |ndependently,
from halSo (e. g, whateiw B’ and BHare, Sﬁbﬁrﬂtﬁﬁmr@epamemw, frumthydmghydrydm;(y, rapthylcand

ami no, (C[memox,qaaad&a ks of MR Gorfnialer 11 - err]) al kyl ami no; 15 X
is Nwhen Y is ((err] &err 1) alkyl, aralkyl, or substituted

(derr]- C[err])al kyl, and X is CH when Yis NR]err]R[err]
or two; mis zero, one or t and R3 and R4 are sel ecje
from((err]-Cerr]) alkyl| gﬂ% hthalene and ;
the aryl noiety of said ar [ any napht hyl e al kyl noiety
is straight or branched and ntains from 1 to 6 carbor atons, and wherein
said (CJerr]-derr]) alkyl agd said tetrahydronaphtKQI"&he and the aryl

noi ety of said aral kyl may oﬂ?i onally be substituted wi\h fromone to three
substituents, preferably fromzero to two substituentsydsgat are sel ected,

i ndependent |y, from hal o (e.g., chloro, fluoro, bronmo or 10do), nitro,

hydr oxy, cyano amno, (CfergAy 25 C(lerr]) alkoxy, and ég[err]-C[err])

al kyl am no; Rierr] and Rlerr] form together with thé Itrogen to which
they are aWP%{E'ﬁédSZ%°ﬁT?I@F azine, piperidine or pyrrolidine ring or an

azabi cyclic riny i NRERSA, G,k diKy06 dralky), Whereinitfle Bﬁfﬁhﬂfe& offs'éBrBrQik}!% She?fﬂ &?’_”ijCh
sai

721 oy 81 P Eahp{ar e BRA mofely & ey B Bihed S a3t o] S Farv e, and
and wher ei whereip @anp.(@emam @nd thieaerl mietyeofzaid apalkyl olay te seabstifutegiswithefsorn one to
optional | ythpg %Qﬁ&érﬁé‘tp%?er’éb& hroﬁﬂf‘er@'io B SubStitherd, tth‘é??g selQét@J qﬁdaelBFXde%} h

from zero hat are sel ected, enden
ani no, {5? ]th\,\%[(%gr]c%'l" \}?’Mfw of Bfm)( @F@r'?yf"'w'e‘?yﬂ") é"k'gﬂ ](‘&né%k‘”i!r?@ﬁyl
substi tut e@1$4lajk)€ammbered het erocyclic rings containing from1l to 4 rings

ni trogqy atons, xREeaAY v sbﬁ%“-&yl >Ry, oPSBbeMLfea (08 i i
phenyl am nqﬁ%bonyl pherlly et hyll&gnd ghgnoxy- ¥ %ﬂ'iy&ﬁ%é"s CH when Yis
PCT/ 1 B97/ 0 carbonyl, and wherein the phenyl noieties of any of

t he foregoi ng sqisserd, oemordwopy optional |y be
m is zero, one or two; and
R® and R* are selected, independently, from (C4-Cg) alkyl, tetrahydronaphthalene and
20 aralkyl, wherein the aryl moiety of said aralkyl is phenyl or naphthyl and the alkyl moiety is
straight or branched and contains from 1 to 6 carbon atoms, and wherein said (C-C) alky! 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,
independently, from halo (e.q., chloro, fluoro, bromo or iodo), nitro, hydroxy, cyano, amino, (Cs-
25 C,) alkoxy, and (C4-C4) alkylamino;
or R® and R* form, together with the nitrogen to which they are attached, a piperazine,
piperidine or pyrrolidine ring or an azabicyclic ring containing from 6 to 14 ring members, from 1
to 3 of which are nitrogen and the rest of which are carbon, wherein an example of said
azabicyclic rings is the 3-aza-bicyclo[3.1.0]hex-6-ylamine ring;

0 is zero, one
ndependent |y,
ar al kyl , wherein

30 and wherein said piperazine, piperidine and pyrrolidine rings may optionally be
substituted with one or more substituents, preferably with from zero to two substituents, that are
selected, independently, from amino, (C4-Cg) alkylamino, [di-(Ci-Cs)alkyljamino, phenyl
substituted 5 to 6 membered heterocyclic rings containing from 1 to 4 rings nitrogen atoms,
benzoyl, benzoylmethyl, benzylcarbonyl, phenylaminocarbonyl, phenylethyl and phenoxy-



substituted with one or nore substituents, preferably with fromzero to two
substituents, that are selected, independently, from halo,
(derr]-Cerr])alkyl, ((Jerr]-Cerr])al koxy, nitro, am no, cyano, CF3 and
OCF3; andvoR®24866r naceuti cally acceptable salts of such conpOIIRbES01446

The present invention also relates to the pharmaceutically acceptable acid
addition salts of conpounds of the fornmulfa |. The acids which are used to
prepare the pharnaceutically acceptable acid addition salts of the

af orenenti oned base conmpounds of this invention are those which form
non-toxic acid addition salts, i.e., salts containing pharnmacol ogically

ap;:ep% 30| earBoriynRRd whekeln taspﬁdw rhmd:]éscbh bRy dfdiRe fofégdihﬂ bﬂ&mutdﬁs iy %Pﬁunaﬁy e
nitrate, . osphat e
lactate, g&i{s&@{eg w'tg gor ﬁ’to aﬁ"gmt'ez'ﬁ P g$%£§%Wﬁ r?'f'%?'é’ tgg‘ﬁ% ﬁq %“ts ﬁ%ﬁt 8% e,

f umar at e, S@jeﬁubnmeeend@a&b Heomahalo, (arCalnityl (CrEdalkowys aitbpamine, cyano, CF, and
et hanesul pepat e, benzenesul fonate, - p-tol uenesul fonate and pam)ate [i.

e.,
11rreth|ene bi na te alts. The term"al kyl", as
used hergl n, uﬁf“ig‘é pB? ﬁé@%%&?’gg&?' tsi"}]%‘fcﬁd’@@p%'ﬁ'f’&r ated 20 m%noval ent
hydr od@r bon r adhe ateseri anmemgpnswsoa'elgtes to meamemmdenmcalmbemabm:a@d adfition lsalts
combi nati gngohBiEhdPbe tnEBrohlfd 11 “1HBCcEs. méneaét{ﬂga 19 BRIbhr% the FhattRRLullEAS! N

refers to a n subst| t uent equal s
number of 2egptableagid pdditippsalts of the @&g@aefsﬁnedd@% &?mequnes of4bis invanfion aptheseng
Sites. 25which form nditdxicesaid abdifion’ sals i.els ealtsheuntdiding bﬁérﬁﬁ&oléﬁlmy \ticEcptable

i ndi cat edam &Cléﬁgﬁ as” meorhgdro&ll&ﬂgo;ﬁiﬂ%&lﬁncﬁyﬁgﬁﬁme%ﬂ@% e?ulfgt sg{fglr .r ed

conpounds "of this i hvent
phar md€euPhasabats, asidpipsalinte acalates la radifate, NRdegitrater] tastrale .bgqrtrate, succinate,

4- phenyl einaleaf, pRmaritd)- gluydnate3Osaccharate, béniﬁatéWYJnBthsaﬂdrﬁtel etuénesulfonate

phenet hyl am_no: - aza-,bi . 0 a her

B onpounds SO natk, aRRoiibreglitcRad. no blRdad | ien ) uppehe e i

phar maceubdrhthioate)lsetept abl e salts, wherein NRerr]Rerr] i s a group of the
formula [err] 3FRe temYBafR{l*, 245’ WSed herein, unless otherwise indicated, includes saturated

PCT/1 %87/ r?%ﬁovalent hyé?ocarbon radlcgi'h ﬁavmg stralz\)g[h?rbrln%u'lgé LJ cyc?c mo{etles Lr combinations
thereof.

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

25 The term "halo", as used herein, _unless otherwise indicated, includes chloro, fluoro,
bromo and iodo. o

Examples of preferred compounds of this invention are compounds of the formula |, and
their pharmaceutically acceptable salts, wherein NR°R* is:

4-phenylethylpiperazin-1-yl;

30 4-methylpiperazin-1-yl;

phenethylamino; or

3-aza-bicycio[3.1.0]hex-6-ylamine.

Other preferred compounds of this invention are compounds of the formula 1, and their
pharmaceutically acceptable salts, wherein NR’R* is a group of the formula |

H
4,

w’
ROREN

N
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O her preferred conpounds of this invention are conpounds of the formula I
wherein Gis a group of the formula A, X is nitrogen and q is zero. O her
enbodi menWQ%‘(z? 6 s invention relate to conmpounds of the foFaTB7014fer ein
gis zero or one. 10 O her enbodi ments of the invention relate to
conmpounds of the fornula | wherein Gis &a-group of the fornmula B and
NR[err]R[err] does not forma cyclic noiety. Other enbodinents of this

i nvention relate to conpounds of the fornmula | wherein Gis a group of the
formula B, mis two and NRlerr]R[err] does not forma cyclic noiety (i.e.,
where N R err]wienen RR°RETeNHart of the same ring structure). 15

ah nbod f
wherein G 15 o g fretbbdeorbpGits s flatn bt GRERGHRST uf ol THeRING |
forma cyd$acfmpéﬂ!‘9f°@ﬁé¥ Xdymjtsegemant § i%ere-hi s i nvention relate to

conmpounds of t heinboerBbdimdnts STaRIS inveltion Telatedb @bRpdlindé bEthé ®nllad whereil § & Z€r O
and NR[errz!eg[%rrL does not forma cyclic noiety. Other enbodi nents of the

i nvention 8%t 0 conpounds of the fornula | wherein Gis a 20 group of
t he fotorul a B a@tiementwdingants. of (televentiorbretdiate compaiinds ofitbe fonmalat wbereindd istae t o

COMOUNGS 3fupt§f ! Bl 8 aha NRTH'FoBs 3t iihma GfERURoigY,. Lhe formula A and both p

and n are on o I ment his I1nvention relate to conpounds of
the fornula | vﬁﬂfé?'e‘?'ﬁb@meéﬂsa"fj'?'ﬁG‘He'BP"t'ﬂ%teﬁ%F‘?fﬂﬂ“&“% of $hg formyja | whereld G és o
and n is angroufbf the formula Ejtmnisrtwembd)dlkf‘m‘m(ms obt foim a cyclicandiéty (e, avheteN] R®

conpounds r is a group of the fornula B and mis
one. Ghera%ér%%%%n@egsfahe § |nve fion relate to corrﬁ)q(zunds of the fornula

| wher®n Gis (athgrr%l!ﬁ?dﬁ'l‘e“fsdg thig inyention selath 4o prmroupdRcof theyforpylad wherein@ ésht i on
al so rel ataﬁ@o&@of&h@hﬁﬁmamué@ﬁlanaméntddehaafbmabmahbw or 30 preventing
G onses Co. o GEPFARTAG L BBHERDSE 1) linfndd 1AL Umli0) LRGN €1

di seases (e.qg, ovolem<c shock
traumatic %ﬂf@lm@fm%fﬁﬂw‘%@ Bris Wi? G‘MINRG CLad @Wﬂ@@ﬁ@'cmﬂ'@br ative colitis,

septic shock, ki gHhiddmtenty ddHeSnvehlidhreRiESD CoMpEhds 67TRE fnfiula | wherein G is a
neur od eneratlg‘eard “iﬁ(ﬁﬁd neuron toxicity, zhei mer's di sease, chem cal

depen ciEWPHi e 'féer&‘ dependenci es on drugs, al cohol and
ni cotine), enmesPBer gabodimantscofdhyis inyantiontrelate ie perhpauinds of ke formula b whereindE lis

W her Zig[ay%'g”ps‘;fr‘ﬁéﬁ"ﬁ“gw“m“('/m&)‘fé‘f%ph'egge' et eqar {hrLt .. fhe i oi d
arthritis, om) é@pr ‘!ﬂ“b(@f'ﬁ‘%{‘g% t’&'ﬁ%\’!f"ﬁi’?ﬂﬁ%’? @S‘Pis @3&%5’!‘“&'8#&"‘%

Hunt i ngt ord group ofdlesformiPaAkp isoe, ¢is deroand 8 js tgieaucoma macul ar degenerat i on,

di abet pg “eUf OPgthBYembbdRmss &tmenmmatraxtea@dmﬁ ﬁ&f of'tﬂe fbnﬂamhereim@ |i§Jd' ng
a human, n‘grl S a conmpound of the formula 1, or

phar maceutq H‘H?f‘%&@%‘f’%\g@@ggh‘f’"?"? ‘hereof that is effective in treati ng or
preventing suchOthenemiiadomentsefdhis invertionaelatatto carhpopndscafdin forhala ¢ avherely G is

a group of the formula A and p is one.
The present invention also relates to a pharmaceutical composition for treating or
30 preventing a condition selected from the group consisting of migraine inflammatory diseases
(e.g., asthma), stroke, acute and chronic pain, hypovolemic shock, traumatic shock, reperfusion
injury, Crohn's disease, ulcerative colitis, septic shock, mulliple sclerosis, AIDS associated
dementia, neurodegenerative diseases, neuron toxicity, Alzheimer's disease, chemical
dependencies and addiction (e.g., dependencies on drugs, alcohol and nicotine), emesis,
35 epilepsy, anxiety, psychosis, head trauma, adult respiratory distress syndrome (ARDS),
morphine induced tolerance and withdrawal symptoms, inflammatory bowe! disease,
osteoarthritis, rheumatoid arthritis, ovulation, dilated cardiomyopathy, acute spinal cord injury,
Huntington’s disease, Parkinson's disease, glaucoma, macular degeneration, diabetic
neuropathy, diabetic nephropathy and cancer in a mammal, including a human, comprising an
40 amount of a compound of the formula |, or a pharmaceutically acceptable salt thereof that is
effective in treating or preventing such condition, and a pharmaceutically acceptable carrier.
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PCT/1B97/ 01446 -5- 5 The present invention also relates to a nethod
of treating or preventing a condition selected fromthe group consisting of
m grai ne Wf98R4n6t ory di seases (e.g., asthma), stroke, acutecambobrsesi C
pai n, hypovol em ¢ shock, traumatic shock, reperfusion injury, Crohn's

di sease, ulcerative colitis, septic shocksg. nultiple sclerosis, AlDS

associ at ed denentia, neurodegenerative di seases, neuron toxicity,

Al zhei ner' s di sease, chem cal dependencies and 10 addictions (e.gqg,
dependenci es on drugs, al cohol and nicotine), enesis, epilepsy, anxiety,

psychosi s, headhb IpRésER, indéhibh atsesaiafeattara\/n{éth%a "off SrRatig Q’ uﬁﬁgs%)anam n

nor phi ne Ié] %tﬁg }‘e ance an f t@/{@Rtoms I'nt | anmat P

di sease, SSTBELIPN T OLOUP QBRI oq d"'ﬁ?aﬂ‘?r'f‘ atgy, disaasesh (o.qy; Fﬂl‘@ﬂ) stroke,
cardi onyopwth;qndadm@mc sqamnatlypwmw rghaeky , traduatic nshbek)' repefusidasmjunfyaCiohimson’ s
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phar ne0eugddiciiohs (ag< efeperislescisslon drigs, caléohok had nicatuﬁaﬁf embesiy, eemlépﬁ)f Q—ﬂlidefyg or

reventi n - td I S at es
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Ssa er a carter,l er
i nvent i onsg @g&?selg{g%ggt aq}é&'n @Xmﬁ& PB’Pe{? i?0: \Hiebatig é‘eﬁ'ﬁﬁﬂ‘s?' ‘{?P(?F'%dl ng
a humdf, eeRhmPAtY rApd Renteri letaemamg\a! dn@@qum Athwmah, epmmmgmdnbms:emg; of $aldti ve
anount  of mameminan Lisbuf of §ofPbindl & the f&FnuPa pfbawa%%é&ﬂ&éw a%@@;ﬁmx@*glal?

salt ther I .nven I so rel ates

phar maceut | caf %‘% e(gfgcqve&n?%ﬁgﬂ%rgﬁ%ﬂg o] a8 ﬁ?@q} ing a condl t [ on sel ected
from the groupTeoResetiifgnidn aisgredtercto 4 pidrmapeutical rodlipesitioncior (nbibijing nitric

asthma), &:d%tha@& (Nass)ane nﬁiﬂrﬁél' |ﬁc19ﬁhg"a hUMEPV&thﬂ%uﬁg §ﬁ‘ﬂ@)‘$ mﬁnBWEﬁécﬁve
shockmre erf 5}"]8 %bﬁgr %s | sease, ulcerative colitis gptlc
shock; P é’ §c° uh ?%g"‘é‘ (9f 8t "?ﬂéﬁ?%‘fﬁa"bac‘ﬁéﬁp'ﬁo%‘aéh@?

di seases, phwnamtldzaﬂxamebgapleﬂamel mer's di sease, chem cal 30 dependencies

ngll ZS glyct gg;‘?gé@pﬂsem ﬂﬁg@ag N 'raangaﬂ@aeﬂE% 8%},&99945»:68@? Qh&%dh .%c:mﬁﬂ&s' S
syndrone { AHB3Y, él‘}‘ﬂ??'ﬁ'ﬁ? r‘?@"‘i”}'ﬁﬂ%ﬂf‘@d°t§9!de?‘aﬁ‘6@' ANORKi 'QWVME%WF@W, of a

i nf |l anmat mr:)pobmmaﬂ thelfosraala &, or a phamactlticaly a:ceﬂtbmelmtﬁeréoﬁrt hritis,
ovul agson, dil ﬁ@%re%eﬁtdaPOém.gp%éayreua%&J{ Hafhcefifilal cb,ug&[.tﬁm fdy 'uiei allf 9F'
| sease, gl auconma, macu enerati on, I C neuro
nephr opat A§vemtiae a9pdition ?P'%F“’rigﬁ‘i’fﬁlthe Broup &en%ma ofy mmwne.ctaﬂqmmgﬁovvgdlapm
i nhi bi ti n@g.gefdsthera),stroker@bute and chronio pRinLMboRslerhicshbek! trabraatic. sheék, ?eperfusmn
22‘?; Irrg(r:e%JqualéthnasC(&%ggs%b luﬁ:en%?\lret c&*}%r gggtlcasrt]\gcl? rP\L\ rlg%% el#(}sisca\llgg a%(s:gc?ap eda bl e
dementia, neurodegenerative diseases, neuron toxicity, Alzheimer's disease, chemical
30 dependencies and addictions (e.g., dependencies on drugs, alcohol and nicotine), emesis,
epilepsy, anxiety, psychosis, head trauma, adult respiratory distress syndrome (ARDS),
morphine induced tolerance and withdrawal symptoms, inflammatory bowel disease,
osteoarthritis, rheumatoid arthritis, ovulation, dilated cardiomyopathy, acute spinal cord injury,
Huntington's disease, glaucoma, macular degeneration, diabetic neuropathy, diabetic
35 nephropathy and cancer in a mammal, including a human, comprising a NOS inhiﬁﬁfng effective
amount of a compound of the formula |, or a pharmaceutically acceptable salt thereof and a
pharmaceutically acceptable carrier.
The present invention aiso relates to a method of treating or preventing a condition
selected from the group consisting of migraine, inflammatory diseases (e.q., asthma), stroke,
40 acute and chronic pain, hypovolemic shock, traumatic shock, reperfusion injury, Crohn's

disease, ulcerative colitis, septic shock, multiple sclerosis, AIDS associated dementia,



The present invention also relates to a nethod of treating or preventing a
condition selected fromthe group consisting of mgraine, ipnflammtory

di seases ‘YQ?@',""égt hrma) , stroke, 40 acute and chronic pain, O ¢
shock, traumatic shock, reperfusion injury, Crohn's disease, ulcerative
colitis, septic shock, multiple sclerosi<$ AlDS associ ated denenti a, WO
98/ 24766

PCT/ 1 B97/ 01446 -6- 5 neurodegenerative di seases, neuron toxicity,
Al zhei ner' s di sease, chem cal dependenci es and addictions (e.g.,
dependéncnesodegentratiye, diseasash oburogn toxicityy tAlzhelmer'e idisease, chqmital glependanoiéscangd,

psychosi s, dchﬁi@ﬁe's t(t_;urwe pefdinkies r&‘serugét QlEUhoqj'o?t ﬁi@o‘iﬁe)SYé?ﬁés%rmeﬁ S)anx.et

nDrphlne I nduc erance and Wﬁ? ¥HB annatoné
di sease, BYERRSk (8t rauma, naditafesPiFRtoRY qistiess S "‘B'WP aw morely d'nduced
cardi onyomw‘rince andUlvithdsgwal symptoms, infiramatony-Hbowel ndiéease, Sostioaniritis, rhklmatoid
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G111 or ont mpmap, & HGs iRl CHerfive, S Bt ° obPRR B T0d THhsile o' ¢ e

to al | oppliasmbceutieati agceptabiesalt thereafeoi somers of conpounds of the fornula |
fmd {nxtgrgs t&sg@@%nasaadfoh?malul?Mamapeémwsaénacmmm td\@”éxlélntli\ &R&F.laﬁtdsl of
reat npnt _def.i ned a at _coptain_or e ive or a
| b0tk | FHRBE e, B YeaEongin ras Thls FHRUEY st lo.al BRicel kpest.and ™
that 20 sterecisomensrof chygowge rof thecfotmula band triidures thenaof,cand toaplpaamh_cbyhcal _
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tool s in netabolism pharmcoki netic studies an I ng assays. tailed
Descri ptl'@ﬁp‘?ﬂ"‘?he I nventi on The conpounds of the formula | nay be prepared .
as descri bed i Fotniuda f cdboesvineydes earhponnds?identizainte rtease ategictéd huti & ithenfacidhbe s s

ot her ?’b J'g} %r@qg'fl}%%gﬁ r]: rb of rolheﬁ %&'{\g ]are Be Ia@h%%]sotoﬁidse e]reofR[ Qﬂéh] and

Rl err structur In the reactio scu33| on that
fol | ow arE""éFé’I“f“ﬁ%H‘aé(sbeab‘i?\/‘é as researshogndodiagnestic tools in metabolism pharmacokinetic
PCT/ | B97/ &ididSandiin binding dEsays.

Detailed Description of the invention
The compounds of the formula | may be prepared as described in the following reaction
25 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.
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[err] WD 98/ 24766
PCT/IBQ?/O&@&@MT*%- 5 The starting materials used in the procedures
of Schenes are either comercially avail abl e, known in tRETABL7/aif46
readi | y obtainable from known conpounds using nmethods that will be apparent
to those skilled in the art. Referring to-&chenme 1, conpound Il is prepared
by reaction of 1,4-dibronobenzene with an organolithiumreagent, preferably
butyl lithium at a tenperature from-100[err]C to about 10 O[err]C,
foll owed by addition to 2-(2,5- dlnethylpyrrolyl) pyridine at a tenperature
from ab&ut about O[err]C to about 50[ er rSGHEME an et hereal sol vent,
preferably diethyl ether, for about 1 to 24 hours. Conpound IIl is prepared
by reacting Il with a boroni ¢ aci d derivative of the fornula p-
OHC(CH err])[err] (G- HerglR err] 2 in a solven
e oo i o vl

of an al coho y etfh&nol , ti M xed w

consi sting
and acH,

hal ogenat ed BRN, tenper t frontabout @. to about
1 50[err]C, fd¢ uOUt 1 t 2% hours paIIadlu S
ei ther pal |_ad+ '«ero,? adlun}tmdeX|dat|on state '
phosphi ne Pfgands rbreferably tetrakis- triphenygphog . um
Compound 1V is prepared by reacting Il with tosj hyl i sd€yani de in the
presence of potassiumt-butoxide and ethanol, in N ethereal solvent such

as 1, 2-di net hoxyet hane, at a 20 tenperature from about -1 jerr] C to about
100[err]C for about 1 to 24 hours. Conmpound V is prepared tromlV by basic
hydrol ysis of the nitrile using an al kali netal hydroxide in an agueous

al cohol - based sol vent, such as aqueous ethanol, at a tenperature from about
25[err] C to about 125[err]C, for about 30 minutes to 48 hours. Conpound VI
is prepared fromV by dehydrative coupling mnth anmonia, a primary or
secondary am ne of the fornmula R3R4NH ef Ja~ F§e25 dehydrating agent
such as a caflypgiddri de, for exa ‘ t hyl am nopr opyl ) -

car bodi | m dez. reduca sol vent t hat ydrocarbon or a

N, N-di al kyl.am de __sgch as;dinethyI‘ K tenperahmgeHﬁrmntabout
O[err]C to about 100[err]C, fe . rs. Co t
prepared from VIl by debl ockijng u 1 f am ne hydrochloride in an
aqueous or al coholic sol vent} ef erabl y aqueous ethanol, at a tenperature
fromabout 25[err]C to 30 abqut 100[err]C, for about 1 to 48 hours, and
may i nclude debl ocking a protétting group such a the t- butoxycarbonyl group
by reaction with trifluoroacetic acid &K a rel ated pol yhal ogenated acetic
acid or a gaseous hydrogen halide such as HCl, in a hal ogenated

hydr ocar bon, ethereal solvent or ethyl acetate, at a tenperature from about
-70[err]C to about 100[err]C, for about 10 mnutes to 24 hours. 35
The final conmpound in Schene 1, 1B, wherein G=B, is prepared by reduction
of VII with

G=
n=1,q=0



borane, a trial kyl borane, alane, or |ithium alum num hydride in an

et hereal solvent, such as ethyl ether or tetrahydrofuran, at a tenperature
fromabout -100[err]C to about 1 00[err]C, for about 30 mnutes to 24
hours, arwloogR#meéal |y using cesium fluoride and an al kal i nmptaimaoredskal i ne
earth carbonate in an aqueous al coholic solvent, at a tenperature from
about 25[err]C to about 125[err]C for 40 &1 to 72 hour s. WO 98/ 24766
PCT/1B97/ 01446 -13- 5 Referring to Scheme 2, conmpound VIII is
prepared fromlIl by reaction with 3-pyridyl boronic acid and a pal |l adi um
catalyst, in either the palladiumzero or palladiumtwo oxidation state,

wi th liggands typically conprised of tri r triaryl phosphines, such as
tetrakls- tri phenyl phosphi ne pallamlﬂn§¢$?%%gaqueous al cohol i ¢ sol vent at
a tenperature from about 25[err]C to about 125[err]C for about 1 to 48

hours. Conpound I X is prepared from VAl by alkylation with an 10 | kyl or
aral kyl halide or sulfonat |nBan e eal gy alcohollc aqueous al€o ol i Cgy
or dial kyl am ne- bgSedysol , such ~| thyl f or maaiNe a_Leepekat yr &
from about O err] CYo_abox ’5[err]C orNaNput 30 ? holur sN™N\

fol | owed by reductloH with a borohydrlde al um nu
reagent, such um bor ohydri de, i™Can etherea ,
aqueous- al cohol ol vent, typical I'VgJF] g@gﬁUTT enperature f rom about
O[err]C to abou [erri(:for about f (6 72 15 5. The final conpound
in Schene 2, conpound | A-a; where G=A, n=1, and q=0, is prepaged fromlX by
debl ocki ng wi t h hydroxyl am ne hydrochl oride in an al coholic or aqueous-
al coholic solvent, typically aqueous ethanol, at a tenperature from about
25[err] C to about 125[err]C for about 1 to 72 hours. Lilhe process of
Schene 2, the preferred value of Y In fornmulas | X and a is benzyl. 20
Cbnpounds of the formula | A-a wherein Y } S e eppverted into the
correspondi ng conpounds wherein Y is oth !S!ﬂ by debenzyl ation
usi ng hydrogen oNHg@HwmTi um formate i n t heNr es€nce of a nobl e netal
catal yst, such as—pattadiom™in an etbgredl, hal ogenated hydrocarbon,
al coholic, or aqueous al coholic solvﬂiii at a tenperature fromOQO[err]Cto
100[err]C for a tinme from 30 m nutes\{ @224 hours, followed by reductive
amnation with with an alkyl 25 or aral kyl aldehyde in the presence of a
bor ohydri de- based reagent such as sodi um cyanobor ohydri de or sodi um
triacet oxyborohydride, in an ethereal, hangeHﬁ?ed hydr ocar bon, al coholi c,
or aqueous-al coholic solvent, at a tenperature fromO[err]C to 100[err]C
for atine froml to 72 hours. Referring to Gehgse 3, conpound X is
prepared by reductive am nation of 2-(4- 30 mﬂnﬁmnpheﬂywnethyl) pi peri di ne
w th benzal dehyde and a borohydri de-based reagent such as sodi um
cyanobor ohydri de or sodiumtriacet oxyborohydride, in an ethereal,
hal ogenat ed




hydr ocar bon, al coholic, or aqueous-al coholic solvent, at a tenperature from
about O[er%g o bout 100[err]C for about 1 to 72 hours. Conpound Xl is
prepared from cor%ound X by reaction of conpound X with an OPGHEERITOL46umM
reagent, typically butyl lithium followed by addition of the 35 resulting
organol i thiumreagent to 2-(2,5-dinethylpyerolyl)-pyridine, in an ethereal
sol vent such as ethyl ether, at a tenperature from about -70[err]C to about
100[err] C for about 30 mnutes to 48 hours. The final conmpound in Schene 3,
| A-b, wherein G=A, n=1, gq=1 and Y is benzyl, is prepared from conpound Xl

by debl &cking w th hydroxyl am ne hydroctgoMeMie4i n an al coholic or
aqueous- al coholic solvent, typically aqueous ethanol, at a tenperature from

about 25[err]C to about 40 125[err]C for about 1 to 72 hours. WO
98/ 24766 Va BO7/ 01446
-14- 5 Conpoungs of tfie fHrmul £Ha-b can be

correspondi ng conpou wher ghy
descri bed above for a1
anal ogous conpounds WwhH an benzyl. Rebe ene 4,
compound XlII is prepaped £Kom 6-Qr -(2, 5- d|nethyl%y??%lyf?ﬂpiﬁ?dlne
F’oni %3 i n°T he presence of a palladium 10 catal yst,
in either the palladiumzero or palladiumtwo oxidation state, with |igands
typically conprised of trialkyl or triaryl phosphines, such as

t et raki s-tri phenyl phosphi néllpal | adium in an aqueous al coholic solvent, at
a tenperature fromabout 25[err]C to about 125[err]C for about 1 to 48
hours. Conpound Xl Il is then prepared f Il by reaction of XIl with the
enam ne of a ketone or al dehyde,s typic oline or pyrrolidine
enanmne, in a aromatic bsqroca or hal ogenat ed
hydrocar bon sol vent, pfrkgferjably N erature from about
25[err] C to about 150[err]l for foll owed by an aqueous
hydrol ysis step, typica I i i
reduction with hydrogen lr annnnlun1f¢fhate in the presence of a noble
netal catal yst, such as(BaIIadlunl in an ethereal, hal ogenated hydrocarbon,
al cohol i c, or aqueous al coholic. soly, iag at a tenperature from about 20
O[err]C to about 100[err]C for about™¥0 minutes to 24 hours. The final
conpound in Schenme 4, 1A where G=A, =1, X=CH, and Y=NR[err]Rerr], is
prepared by reductive am nation of conpound Xl wg# agnonia, a primary

am ne, in the presenc ri de- based reagent
such as sog'gﬁfgﬁgﬁgﬁ%$@EFerde or, .09 un1ﬁ3 36 6 i?ride, in an

et hereal, haboggngy ;ed ocarbon()alco ol i cf q Hohol i ¢ sol vent,
at a tenperature“froma out 25 0] 100[err] C for about 1 to
72 hours, followed by debl ocking w T yrefiNoe, hydrochl oride in an

alcohollc or aqueous-al coholic sol vent, typlcallyliﬁueous et hanol, at a
tenperature from about 25[err]C RBRﬂﬂout 125[err]C for about 1 to 72 hours.

of the forss

A -c

G=A, g=1
X=CH, Y=NR3R4



Referring to Scheme 5, conpound XIV is prepared from
3-(4-bronophenyl)-glutaric acid by dehydration with acetic anhydride or a
simlar dehydrating reagent, followed by reaction with 30 benzylanmne in a
hydr ocar B¥R 3824%fat i c hydrocarbon, or hal ogenat ed hydrocar bpcTasdveads at a
tenperature from about 25[err]C to about 180[err]C for about 1 to 48 hours,
foll owed by dehydration with acetic anhygsri de, or a simlar dehydrating
reagent, at a tenperature from about 25[err]C to about reflux for about 1
to 48 hours. Conpound XV is prepared by reduction of XIV with borane,
borane nethyl sulfide, alane, or lithiumalum numhydride in an ethereal or
hydr océrbon solvent, 35 at a tenperatuscHEnme® about O[err] C to about
100[err] C for abouér 30 mnutes to 48 hours. Conpound XVI is prepared from
conpound XV by reagtion of conpound B¥ with an organolithi um rgagent,
typically butyl Ligium followed byjaddition of the resulting
organol i t hi ug? .;g‘\li R® 2-(2, 54 dj TERyy | gyrrolyl)-pyridine,
sol vent, such as D Rature from about -

about 100[err]C fOF about 30 ni nut &6 48 hours. The fi nal gound i n
Schene 404p 0 A-d, | whey A, Y=H, q¥0, and X=N, is prepared bj
debenzyl ati dn DE-ToMpdUN® XVI usi ng
presence of a noble netal catalyst}, sudh as palladium in
PCT/ 1 B97/ 01446 -15- 5 an et her edf
aqueous al coholic solvent,  at aQe ratgre fromO[err]C to
time from30 mnutes to 24 hours, foyl owed by debl ocki ng wi th hydroxyl am ne
hydrochl ori de in an al coholic or aqueous-al coholic solvent, typically
aqueous ethanol, at a tenperature €fshenRydt 25[err]C to afyosbeh2@jerr]C
for about 1 to 72 hours. Conmpounds of the fornmula | A-d, which are prepared
usi ng the procedures of Scheme 5, 10xpngan be converted into e anal ogous
conpounds wherein Y is alkyl or aral kyl, by reductive am nation with an

al kyl or aral kyl al dehyde in the presence of a borohydride-based reagent
such as sodi um cyanobor ohydri de or sodiumtriacetoxyborohydride, in an

goholic, or

et hereal, hal ogepated hydrocarbon, alcoholic, or agueous-aj® -'»;I ic solvent,
at a tenperatu om g ]Cto 100[err]C for a tRye fro 72 S.
15 The Ipre ar at i Hsof ot her conpounds of theXTg N N
specifically d o the foregoing experinenta tion canbeN
acconpl i shed using co tions of the react} d ed above w | |
be apparent to t eactH©ns di scussed
or illustrated a , pressure is not cri Nl ess otherw se indicated.
Pressures fromabout 0.5 atnpspheres to about 5 atnospheres are 20

general | y acceptabl e, and anbient pressure, i.e., gWouberdzy)f nosphere, is
preferred as a matBW4d of conveni ence. The conpounds %Vlforrml ae | ("the
active conmpounds of this invention") which are basic

1. NH,*O,CH-, Pd-C

Y

2. NH,OH HCI

A -d

G=A, g=0, X=N
Y=H



in nature are capable of forming a wide variety of different salts wth
various inorgani c and organic acids. A though such salts nmust be

phar nacequ(?gleXﬁGaccept able for adnministration to 25 ani maPST/IBR7/6144607 t en
desirable in practice to initially isolate a conpound of the formula I from
the reaction m xture as a pharnmaceuti cal l4¢.unacceptabl e salt and then
sinply convert the latter back to the free base conpound by treatnent with
an al kal i ne reagent and subsequently convert the latter free base to a
pharmaceutically acceptable acid addition salt. The acid addition salts of

E he ?Cts' v tehbas err@mmﬁkateﬂéns hbécﬁmhﬁlé@ﬁbédﬁfbs%”f%cﬁ@ﬁéﬁ 1-5 apy ?‘“ﬂf edmharcitany f
reating the un val ent. a .
the. choserPvRIaE: Grovgh ety deael ybaftae vl abuE caneepis YhalPomRB Ryl
sui tabl e chegianarentst@mﬂéﬂski"egutme@sl met hanol or et hanol. Upon car ef ul

evaporation of rté?é‘mﬁg)ka/eaﬁemet klecdi‘ﬁ:%hﬁ@ﬂ .§%épdre'aadyt reha.ohaﬁckli-a‘b@%aé&eﬁe The
active conmpounds of this invent g' har maceutical |y acceptabl e

salts are Wieén lﬂrg%{?'“ﬂfﬂg‘ feaaenhi qrsf,e@b tytyl "&hw@y abéé%’@%%!att’ﬁef% i'1q0f(§/ “t gpout

} nhi ?i fot fa@cl\iﬁ%@aw{mdmm fwmzedt mmeﬁﬁlptymﬂ) pminefapa @ehrﬁﬁh@?tu@rfﬁnﬁfﬂoﬁt htsbut
unction as_therapeutic a s in the tr nt .o e _af grenention

di sor der s 9%5Rd° @Peu 06 in @ "Rheo{?"?'ﬁ" Bty P d'eWL ‘&E’t if‘?feaobeﬁﬂgéﬁﬁds“%fs this

i nvention Gumj;otuhﬂalllr i90 lpeapeed eyt recaa!lmgyuamttepthmlndm aeill tdericative bef thelformutd @F ed

oo ounds QR Ko BERIBISHOR I U o8 Binslefi 3F anl BB pRleradf! Hfanat

conpounds are esir m nistered I n dosages ran | out

0.01 to alsetienaihsmixeg Vp@rwqﬁ%rwnd iarhalpgenated, gydsocgrbop; ahadempera@&frqm about 268Gym 1

to 4 daseso RSdut 4804k, forbbARYIH2¥ Rbrs RS ;smlédmfﬁtss&a%afatyby efitfeF PhNadRREAMS NI
upon the species, weight and condition of the ect being treated and the
WO 98/ 24766 palladium-two ~ oxidation state, typically with phosphl e ligands, greferably tetrakis-

PCT/ | B97/ GrphéhylprioSphibe pgiladiumcul ar route of -adm ni stration chosen. However,

a dpsage | evel ddioyhd v B kP foaing B ih 1oy Aot farkhOhine freSBhoR kg

nevert hel @8 sﬂﬁ'ﬁdrb”&ﬁ‘f?én%ﬂdn‘c:}hﬂ}%ri“ taﬂeat%%%%|58§’e@fs”&’h|aﬁél-2’1!i@ieﬁﬁ"¥eﬂ?§Fe€f &nd
its ingb Vlt&HﬁératﬁﬁbSﬁ@rﬁSébohD-‘lSaqdjtd@ﬁbwam foragbovet |to 22 Wowrs. h €olnpendoV is

h f d d | i
D o rsiret s & bt AR of i winf oo Bt Rl foronilo i 48 ap Blout T ©

bel ow t he dwhelbabedrsdivent, subke aafaquessiaiethanalngea rtaypdna!unetfrm taheut 2522 ¢ abamit

while In qge eg?ﬁézf‘o?n §6'1J1|J1L3L§i{og% &%e%@s HFVPEFB fi‘ixﬁ*\PP& g&@’dﬁé d& any

har nf ul rovi ded that such rger dose are into
several sifapling @Q@?W@P"’%MWS’UN&*@W"?MW@% &fithe; faenuiy R R Nhtefigeted\hy a

conpouzsls dehydratiigi Agennisuci a8By dafbodiiliide] for e@ehpRY, INPEth@IN-(dim&tAyIEhRaprosyn- 15
b Phar TaEBHIhEEL 1% SR LARICS SRlohb Rl Rludlalot 3 3 PN ISR bl e

three route |nd|cate @ SUE PF ed
out in si rﬂyhéh!liormmtie.pat@ tdmperature/from abautt0°Cub abdut 1009Ge farcabedt 1tloe4’aatmucst.| c

agents of dofpund VAN febarét (bR AIBY BESERING st RydxFISmirR" hydifoéhloride in an
| aqueous or alcoholic solvent, preferably aqueous ethanol, at a temperature from about 25°C to
30 about 100°C, for about 1 to 48 hours, and may include deblocking a protecting group such a the
t-butoxycarbonyl group by reaction with trifluoroacetic acid or a related polyhalogenated acetic
acid or a gaseous hydrogen halide such as HCI, in a halogenated hydrocarbon, ethereal solvent
or ethyl acetate, at a temperature from about -70°C to about 100°C, for about 10 minutes to 24

hours.
35 The final compound in Scheme 1, IB, wherein G=B, is prepared by reduction of Vil with
borane, a trialkyl borane, alane, or lithium aluminum hydride in an ethereal solvent, such as
ethyl ether or tetrahydrofuran, at a temperature from about -100°C to about 100°C, for about 30
minutes to 24 hours, and optionally using cesium fluoride and an alkali metal or alkaline earth
carbonate in an aqueous alcoholic soivent, at a temperature from about 25°C to about 125°C for

40 1to 72 hours.



of different dosage forns, i.e., they may be conbined with various

phar maceutically acceptable inert carriers in the formof tablets,
capsul es, | ozenges, troches, hard candi es, powders, sprays, 20 creans,
sal ves, swuppe4mseries, jellies, gels, pastes, |otions, ointPEIVIB7/026E0US
suspensi ons, injectable solutions, elixirs, syrups, and the |ike. Such
carriers include solid diluents or filleng, sterile aqueous nmedia and
vari ous non-toxi c organic solvents, etc. Mor eover, oral pharmaceuti cal
conpositions can be suitably sweetened and/or flavored. |In general, the
t herapeutically-effective conpounds of this invention are present in such
dosage sf or 5 aRefAringCONSRBAE 3L, icOmpbuhdaeVif i§ gfwh@e foh M 5yLYekiction - Al 3-Byriigo Ut
70% by megght. For qral F&W1Q%?Hrﬂtlog tﬁ I@}g_contalnlng varilous, &
exci pi ent BOTQYE foidanga- paliagive, cafqiyshdn £Eher tie, palladiumrem, pepaliadive-twe oxidation
cbar bonat statedi ®dthcligandsp hypispha tomprissd gifyitialky oratriatyt phogphings dsuth oas tetviakils-
vari ous djsj ; I o
{api oca i ErenRogie e 4 2hiedut SRoRE ENERTH Spightud i iBubasc
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acaci ag Agdiljilor BRRKY Halidé B¥uifETtké, MamaREes), SBCHbIS SadiBARAIMHBNS bEALIRfiSminedi um
| auryl su|fate and ta en v feful for tablettin qlt;ﬁ)oses.
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PCT/ | !397/ Qgr#éo%naslzvh rgind‘}’liy%{?\te marruslsenéyg%e&e%g iy?a%r? 'ﬂgiﬁ thl'ga%hgggﬁiﬁHﬁium
sol uti ons AP UOET MABTE 107 CI Rt ravenods 1 nj ec_?l on purp%sés. € ol 1y
sol ut i onsfosnatesini thebpresense ofne raable: imetal sgatalysht suchhuas PRkadiumdins @b cetberedlous

i nj ecti oNphREGdNaRE hydrbbabdt, BRMNGAE dPaq@dous blcoRdie SEiva! di lal tompertitflefont 08 td ©
conditions is readil accon};)l I shed bKIFSt andard pharmaceut| cal techni ques

vel | knowtOT’E fertirae HRm 3P gyiniytes tored hafirs. foligyied:hy spruclive amipation withyith 3p b e
\t/\g ad {m'sni &t Qv’ratwneTlmae/en chaPpresehte Obf hhborﬁﬁyﬂﬁwtaaskﬁ reafert Néuchn aé oRiduA |by
en treagl : | Yy
vy of " or SpEndeDAARLRS Sl SRl Sicer . B shafll, thib Sl il 7Y
accor dancaicefiolie, osaawreus-alcphnie selventt at @temparatute fram 0°C to 100°C for a time from 1 to
72 hours.

Referring to Scheme 3, compound X is prepared by reductive amination of 2-(4-
30 bromophenylmethyl)-piperidine with benzaldehyde and a borohydride-based reagent such as
sodium cyanoborohydride or sodium triacetoxyborohydride, in an ethereal, halogenated
hydrocarbon, alcoholic, or aqueous-alcoholic solvent, at a temperature from about 0°C to about
100°C for about 1 to 72 hours. Compound Xl is prepared from compound X by reaction of
compound X with an organolithium reagent, typically butyl lithium, followed by addition of the
35 resulting organolithium reagent to 2-(2,5-dimethylpyrrolyl)-pyridine, in an ethereal solvent such
as ethyl ether, at a temperature from about -70°C to about 100°C for about 30 minutes to 48
hours. The final compound in Scheme 3, lA-b, wherein G=A, n=1, ¢=1 and Y is benzyi, is
prepared from compound Xl by deblocking with hydroxylamine hydrochloride in an alcoholic or
aqueous-aicoholic solvent, typically aqueous ethanol, at a temperature from about 25°C to about

40 125°C for about 1 to 72 hours.



The ability of conpounds of the fornmulae | to inhibit NOS nmay be determ ned
usi ng procedures described in the literature. The ability of conpounds of

t he for muWVED824768 | nhi bit 15 endothelial NOS may be deter nPREIBHIYOIALS ng
the procedures described by Schmdt et al. in Proc. Natl. Acad. Sci.

US A, 88, pp. 365-369 (1991) and by Polisock et al., in Proc. Natl. Acad.
Sci. U S A, 88, pp. 10480-10484 (1991). The ability of conpounds of the
formulae | to inhibit inducible NOS may be determ ned using the procedures
described by Schmdt et al., in Proc. Natl. Acad, Sci. U S. A . 88 pp.
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Referring to Scheme §, compound XIV is prepared from 3-(4-bromophenyl)-glutaric acid

by dehydration with acetic anhydride or a similar dehydrating reagent, followed by reaction with

30 benzylamine in a hydrocarbon, aromatic hydrocarbon, or halogenated hydrocarbon solvent, at a
temperature from about 25°C to about 180°C for about _1 to 48 hours, followed by dehydration

with acetic anhydride, or a similar dehydrating reagent, at a temperature from about 25°C to
about reflux for about 1 to 48 hours. Compound XV is prepared by reduction of XIV with borane,
borane methy! sulfide, alane, or lithium aluminum hydride in an ethereal or hydrocarbon solvent,

35 at a temperature from about 0°C to about 100°C for about 30 minutes to 48 hours, Compound
XVl is prepared from compound XV by reaction of compound XV with an organolithium reagent,
typically buty! lithium, foliowed by addition of the resulting organolithium reagent to 2-(2,5-
dimethylpyrrolyl)-pyridine, in an ethereal solvent, such as ethyl ether, at a temperature from
about -70°C to about 100°C for about 30 minutes to 48 hours. The final compound in Scheme

40 5, lIA-d, where G=A, Y=H, g=0, and X=N, is prepared by debenzylation of compound XVI using
hydrogen or ammonium formate in the presence of a noble metal catalyst, such as palladium, in



an oil. 10 [err]H-NMR ([err], CDCJerr]): 2.30 (s, 6H), 6.03 (s, 2H),
7.20 (dd, J=1,8, 1H), 7.64 (m 2H), 7.73 (dd, J=1,8, [err]H), 7.90 (dt,
J=1,8, 1H), 8.00 (m 2H). [err]CNWR ([err], CDCl[err]): 13.6, 107.2,

118. 1, 12®0X82a%s. 9, 127.0, 128.6, 132.0, 1337.3, 138.8, 15fcBisoterddé. NS
(% : 327/329 (100/98, Br[err]/Br[err] parent+1). 15 B.

2-(2.5-Di met hyl oyrroly)-6-(4-(4- forrryl hengl ) phenyl ) ) -pyridine To a 100 nL
round- bottoned fl ask equi pped with condenser and N2 inlet were added 630 ngy
(1.93 muol ) 2-(2,5-di nethyl pyrrol yl)-6-(4-bronmophenyl)-pyridine, 289 ng
(12.93 muol ) 4- fornyl phenyl boronic acid, 817 mg (7.71 mmol ) sodium

car bona e gn Jeih%rém n@(ag&%@edrmio)sa@& aic%ﬁélﬁkéusahbédﬁgﬁﬁbfﬁo‘ﬁb %tha?fa éﬁﬁhours

nmL et hanol, and The m'xture was heate

cool ed, p&aFedG |"R 609\& 84’ | fima f0mR 30 minytes o 24c howys. Tatlawedt by, dmklﬂﬂgum c
| ayer was hymkylﬁinm thbdrbcmcmﬂe inlrdneslcohaiiel o WquRRLREIEohoRd doilvéie, tyBiRaINUfueous

h t 2%E t | t
Lo af for deBageng HlaBoarefi fin abipd At Db Herctirabbytd o P2 b8um  or 1) © 223
(s, 6H), 5.94 (memm)qs of theforjula 1AL, Whish atd-Drepated/dsingthe aid):edu?es&ﬂ s@mma?s,c
3 74090 - NVR
(l[_?arr 10 céﬁ be%figenqsbﬂl:ltozhegﬁ%ié’ﬂc;g% pﬁi:zngg voﬁ\%i‘zlfzg)lsl%gyl é’élké%{g%ﬁ[}ﬁ\)e
140. 5, 148’“ atig “ba“‘i oparafigy aldghydein the pregsnceof;abprahysiidesiased reagent sch
2- (2. 5- Di aetdotiupy cyanblydryhybriqel of Sedium ariacatdxgydrdhyardyy il clncstibreal; Mylogéliaka To a
100 L SN f RO LIBHBRE. o adidou qubmsgom.gmé%grg&.gém%qﬁdﬂgo*&{ Clogff g2dded

354 ny (3, _}30'[ assl u tOXI de an oxye ane.
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-60[err]C r .50. m nutes the reaction
var med and! ?Wse f'"gl ﬁgedp'fe?ﬁu %ﬁﬁ?‘nfﬁogéraas? °%\@E sg %&?g c B108pNetgH are
evaporldt edenassly acheptahie;iand embightopresayre, he.abayt 1\atrodspbers, isipreferedi as amatierand

net hyl eneopa,lnoé,{,gﬂ,e The aqueous |ayer was reextracted with nmethyl ene 40

chl ori de, and nic |ayer washed w th agqueous sodi um
. Brﬂpoungs %@Jrggﬁl d-ﬁ‘é%e Q/c?we compounds of this invention") which are basic

Iglcg ? |r ggg? Emiﬁastge are Gapdble df foguing \sewide odiietyn of wiffeeent salsnedthevaripos dtoeghnic Tane
resi due Wggahibae/iB! QRhARRYUcBaldi rhiist Be PRhrmaceutically acceptable for administration to
25 animals, it is often desirable in practice to Initially isolate a compound of the formula | from the
reaction mixture as a pharmaceuticaily unacceptable salt and then simply convert the latter back
to the free base compound by treatment with an alkaline reagent and subsequently convert the
latter free base to a pharmaceutically acceptable acid addition salt. The acid addition salts of
the active base compounds of this invention are readily prepared by treating the base compound
30 with a substantially equivalent amount of the chosen mineral or organic acid in an aqueous
solvent medium or in a suitable organic solvent, such as methanol or ethanol. Upon careful
evaporation of the solvent, the desired solid salt is readily obtained.
The active compounds of this invention and their pharmaceutically acceptable salts are
useful as NOS inhibitors i.e., they possess the ability to inhibit the NOS enzyme in mammals,
35 and therefore they are able to function as therapeutic agents in the treatment of the
aforementioned disorders and diseases in an afflicted mammal.
| The active compounds of this invention and their pharmaceutically acceptable salts can
be administered via either the oral, parenteral or topibal routes. In general, these compounds
are most desirably administered in dosages ranging from about 0.01 to about 250 mg per day, in
40 single or divided doses (i.e., from 1 to 4 doses per day), aithough variations will necessarily
occur depending upon the species, weight and condition of the subject being treated and the



usi ng 25% et hyl acetate in hexane as eluant to afford 220 ng (40%) of the
product. [er NVR ([err], CDCl[err]): 2.26 (s, 6H), 3.78 ( 5.98
(s, 2H), %’ 97’]’2(‘7@”] J=8, 1H), 7.41 (m 2H), 7.6-7.7 (m mf’m?%y“f[err]
J=8, 1H), 7.89 (t, J=8, 1H), [err].17 (m 2H). [err]CNWR ([err],
CDCl[err]): 13.6, 23.3, 107.1, 118.3, 128.0, 127.4, 127.5, 127.8, 128. 5,
128.7, 10 129.3,137.6, 138.7, 140.3,141.0, 151.8, 156.3. M5 (9% : 384 (100,
parent+1). A byproduct eluting after the product was characterized as the
oxazole, 40 ng (7% : 15 D.
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cellulose, sodium citrate, calcium cbarbonate, dicalcium phosphate and glycine may be

employed along with various disintegrants such as starch (and preferably corn, potato or tapioca

starch), alginic acid and certain complex silicates, together with granulation binders like

30 polyvinylpyrrolidone, sucrose, gelatin and acacia. Additionaﬂy, lubricating agents such as

magnesium stearate, sodium lauryl suifate and taic are often very useful for tabletting purposes.

Solid compositions of a similar type may also be employed as fillers in gelatin cépsules;

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

35 for oral administration, the active 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, together with such diluents as water, ethanol, propyiene glycol, glycerin and
various like combinations thereof,

For parenteral administration, solutions of an active compound of the present invention

40 in either sesame or peanut oil or in aqueous propylene glycol may be employed. The aqueous

solutions should be suitably buffered (preferably pH greater than 8) if necessary and the liquid
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however, that the invention is not limited to the specific details of these examples. Melting
points are uncorrected. Proton nuclear magnetic resonance spectra ('H NMR) and c* nuclear
magnetic resonance spectra were measured for solutions in deuterochioroform (CDCls) or in
CD;0OD or CDsSOCD; and peak positions are expressed in parts per million (ppm) downfield
30 from tetramethylisilane (TMS). The peak shapes are denoted as follows: s, singlet; d, doublet; t,
triplet; g, quartet, m, multiplet, b, broad. | '

EXAMPLE 1

35 A. 2-(2 5-Dimethylpyrrolyl)-6-(4-bromophenyl))-pyridine
To a 100 mL 3-necked round-bottomed flask equipped with septum and nitrogen (N>)
inlet were added 3.54 gram (g) (15 mmol) 1,4-dibromobenzene and 15 mlL dry ether. The
solution was cooled to -70°C, and 6.25 mL (10 mmol) of a 1.6 M solution of butyl lithium in
tetrahydrofuran added dropwise over 5§ minutes. The reaction was stirred 5 minutes at -70°C,
40 then warmed to room temperature over 15 minutes. To the resulting solution was added a
solution of 1.72 g (10 mmol) 2-(2,5-dimethylpyrrolyl)-pyridine in § mL. ether, producing a deep



hours (due to the limted solubility of the starting material in
tetrahydrofuran). The reaction was cool ed and evaporated, and 20 niL

et hanol , WOP8724%8 um carbonate, and 1 g cesium fluoride addBETIBH®I#46e

m xture refluxed 14 hours. The reaction was cool ed and evaporated, taken up
in 10 water and ethyl acetate/nethanol, -md the organic | ayer separated,
dried over sodium sulfate, and evaporated. The resulting solid, 80 ng (52%
was taken up in nethylene chloride/nethanol/ether and precipitated with 1 N
HCl in ether, then evaporated. The residue was triturated with
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6-[4[err] G(f@ JPF}th 4%{,[@: %qufhkz‘,% ?%0@ Z'Jﬂ - bi phenyl - 4-yl]-pyridin-2-ylam
i ne A CNMR (5, CDCl3): 13.6, 107.2, 1181 1202 123.9, 127.0, 128.6, 132.0, 1337.3,

2- I(245 IDi n@htayllﬁyg r1gg-|,_yl )-6-[4[err]-(4- Ehtetnet h)él fIp| pEr azin-1- )él rre'; Eyl\l)z bi Iphte
ny y pyri di Q otto ask equi pped wi inle
were added 176 ¥§ Q?b &7%%%% é}g'gf parent#1).

2- (2, 548 net hyl pyrrol yl)-6-(4-(4[err]-fornyl bi phenyl 4-yl))-pyridine

Ex | 1B L 0 7 L th | 30
l(JL ?(r)mSS ) 15)5 6916“”'“' bﬁ-s-a- hﬁ 15eh | E‘?n o anobg'rsohag(rjl de.
The reaction \/va'Eo §t1PPr'@d'°é.'f‘d‘P6‘Eﬂ‘iﬁ‘eldeﬂ?ﬁ'é ayipred withy °I§e’ﬁ€ﬂﬁ'§’ ‘metaﬂ'e?en%/

agqueous sa@30umg Le3anom 4R S-alimethyigyrroigiHg- (é-btumhaﬂmmmmensg/h\g 4t.03 mivel) 47 he

organi ¢ | Gy WASIWIRREHRS! alilel Be e .0 theltl Siiurflchlndl¥, o125 gtgmséus, 8

and evapor at resi chro tograp e on s

met hand® / ﬁm@'ﬁénﬂﬂ’h%ﬁh'waﬁd'@m&m ethanels ‘P'\S‘r"d"&ye‘eﬁgﬂ(eﬁ%“’%‘f’asarfﬁaiﬁd

[err] H NNReMﬂoF h4 nolie] Esvidd, pouréd fto (ater, Gdd):l ex&a&ecﬂ info éthyl dtklate. ZT&?»OI(QEI“GZH) ,
3 60 (7862%H¥)$;r wQ wasrgedﬂglwﬂne ?_@e r?d@\?]a rate &fa Hweg%sn{ua ch}'%atéd?;wz 3%"@8
1H) 8.16 qemss:mf:% syl acetate in h[e:eanp]aeemm tg piéard P40 mp(Gq%of the:prodycts, 33

53.1, 53.2, 2 , 126 9
127 4. 128 4 128 ﬁ(g’C g .23 14 BH¥, 5641@;*? 129 (gly=s] Zﬁ). 74 (m 2H),780 (m,

151. 7, 3% %0, 7.90 (ﬁd"gsf"i)ﬁéﬁ%m B orhd 16 S, 1oiobs g 39- 3 1403

PCT/ | 897/ 01446 BC-NMR (5 CDCl): 13.5, 107.1, 118.4, 120.2, 127.6, 127.7, 130.3, 138.7, 140.5, 146.4,
156.0, 191.9. '
MS (%): 353 (100, parent+1).

30 C. 2-(2.5-Dimethylpyrrolyl)-6-(4-{4-(cyanomethylphenyliphenyl)-pyridine
To a 100 mL 3N round-bottomed flask equipped with septum and N, inlet were added
354 mg (3.16 mmol) potassium t-butoxide and 5 mL dry 1,2-dimethoxyethane. The mixture as
cooled in a -80°C bath (CHCI¥CO;), and a solution of 317 mg (1.62 mmol)
tosylmethylisocyanide in § mL dry 1,2-dimethoxyethane added dropwise. After a few minutes, a
35 solution of 540 mg (1.53 mmol) 2-(2,5-dimethylpyrrolyl)-6-(4-(4-formylphenyl)phenyl))-pyridine in
10 mL dry 1,2-dimethoxyethane was added dropwise, and stirring continued at -60°C for 50
minutes. Then 5 mL methanol was added and the reaction warmed and then refluxed for 15
minutes. The reaction was cooled and evaporated, and the residue taken up in water with 0.5
mL acetic acid and methylene chloride. The aqueous jayer was reextracted with methylene
40 chioride, and the combined organic layer washed with aqueous sodium bicarbonate solution,



-22- 5 M5 (% : 527 (parent=1, 100). B.

6-[4[ err] - (4-Phenet hyl - pi perazi n- 1- yI met hyl ) - bi phenyl - 4-yl ] - pyri di n- 2- vl am
ne To a 100 nL round-bottoned flask equi pped with Nerr] inlet were added
190 ng ( WBSBR24T60| ) PCT/IB97/01446
2-(2,5-dinethyl pyrrolyl-6-[4[err]-(4-phenethyl -pi perazi n-1-yl nmet hyl ) - bi phen
yl -4-yl]-pyridine, 10 126 ng (1.81 mmol.3g.hydroxyl am ne hydrochloride, 1 nL
water, and 5 nmL ethanol. The reaction was heated at reflux for 36 hours
followed by treatnent with an additional 50 ng hydroxyl am ne hydrochl ori de
and refluxing for 24 hours. The reaction was cool ed, poured Into dilute

aqueous hydaQvbl Sdiven e@fath , amflevipolted. wrﬁdﬂreefdbybaaa@%maﬁ:gram@a oAlsmealgell ayer

ctnyl ncotsgeas i aball el AL\ M i 0 1

sodi um sul f at e'H-HMR @)\ ai2:a8. (s;T8H, 8.8 i(s) 2H), 588 (smeeT n'ees tJeB L1, 7.41 (m,

hydr ochl 10 559 of

colid, 02"9&6-??9‘?%“%% Hrole Do ek 7o 328, 46, B2 G 2nf. 10 0 (5570 O 2
2.81 (m 2H), SCHNMRE, CDAR): 18.6@3@407. 12.|—1)18 361200, apz;mz;mgz 8,1428,5, 1281,
([erre 312335%71&")1,3871 ?479:(.%1 gHs1 sﬁ&ﬁa(m 2H), 7.41 (m 2H), 7.47 (t, J=8,

1H), 7.59 (m % 2H). 20 [err] G NVR
([err], CoDCI [@?r‘}"’) 3%‘3(1&;“"8’3 N 53 2 60 6, 62.8, 107.2, 110.8, 126.1,
126.9, 127.2, ABypraducl@ting aftéCBe produ@Ivas chdradcterized BS the/hxaddlé) 48, mgldrtk)4,

141. 0, 155. 7, 158.4. M5 (%: 449 (parent+1, 100). Anal. Calc[err]d for
Cerr]Herr]Nerr]3HCI [err]/2H err]O C 61.59, H 6.55, N 9.58. Found: C
61.64, H 6.31, N 9.51. 25 CH; EXAMPLE 3
3-r4' - (6-Am no-pyridin-2-vl)-bi phenyl - 4y|rretﬁy| - 3-pza-bicyclor[3. 1. g hex-
6-yl am ne Prepared as in Exanple 2, usine azZQ-1 | o[ 3. 1. 0] hex- 6-yl am ne
t-butyl carbamate for the reductlve am on step,L A) in 67%yield as an
oil: 30 [err]H-NMR ([err], ])Hzt‘v s, 9H), 1.52 (bs, 2H),
2.26 (s, 6H), 2.43 and 3.11 (ngl ti s, 4H), 2.94 (m 1H), 3.61 (s, 2H),
5.97 (s, 2H), 7.14 (dd, J=1, 8¢ 34(m 2H), 7.57 (m 2H), 7.70 (m
2H), 7.78 (5, J=7, 1H), 7.87 J8 1H), 8.16 (m 2H). [err]CNWR ([err],
CDCl[err]): 13.6, 246 284 306 542 586 1070 1182 119.8, 126.8,
127.115127. 3, Ethvipyrolyl) 4 i ghegyl -

151.7, 156. 5 35a 1oo mL rouh@bét?&neda?a‘ik (eﬁﬁbﬁitwhfh coheéﬁser asd Np wire aadaaval

o htaﬂ& P 2074, A PZ 1 S-ihoth i A &.0-BE ARy o P e apa
met hyl ene7 mm QShmtha&orm adelutionrgbrefiugr & 10 sg!umfssoﬂ@ngwﬂemmemawaterem
yi el d of {dagd Slolyl diepvaskCalranus 16 Maintaih sbilititr redlining BO-6b PIRAEY foF 45 WHiafand &P

112- 1%0 g[l% }ugher ethanol), Refluxing was maintained for a total of 2.5 hours. The reaction was
cooled to 0°C and the pH adjusted with 6N hydrochloric acid to 1, and the reaction was extracted

into ethy! acetate. The organic layer was washed with brine, dried over sodium sulfate, and
evaporated to afford the product as an oil, used directly in the next step.
'H-NMR (5 CDCl3): 2.24 (s, 8H), 3.70 (s, 2H), 5.85 (s, 2H), 7.14 (5 J=8, 1H), 7.38 (m,
25 2H), 7.61 (m, 2H), 7.68 (m, 2H), 7.77 (5J=8, 1H), 7.87 (t, J=8, 1H), 8.13 (m, 2H).
3C.NMR (8. CDCly): 13.5, 20.8, 107.1, 118.4, 120.2, 127.3, 127.4, 128.7, 129.9, 132.9,
137.2, 138.8, 139.5, 141.6, 151.7, 156 4.
MS (%): 383 (100, parent+1).

30

icarboxamido)methyl)phenylphenyl))-pyridine
To a 100 mL round-bottomed flask equipped with N inlet were added 420 mg (1.099
mmol) 2-(2,5-dimethyipyrrolyl)-6-(4-(4-(carboxymethyl)phenyl)phenyl))-pyridine, 218 mg (1.099
mmol) 3-aza-bicyclo[3.1.0]hex-6-ylamine t-butyicarbamate, 211 mg (1.099 mmol) EDAC, 10 mg
35 HOBT, 7 mL dry acetonitrile, and 337 ul. (2.42 mmol) triethylamine. The reaction was stirred at



WD 98/ 24766

PCT/ 1 B97/ 01446 -23- 5 [err]H-NMR ([err], TFA salt in CDCl[err])
2.33 (bs,Woi9p247699 (bs, 1H), 3.29 (m 2H), 3.70 (m 2H), 4PGTABY/0IHME)
6.98 ([err], J=8, 1H), 7.20 (8, J=7.5, 1H, 7.60 (m 2H), 7.78 (m 2H),
7.88 (m 2H), 7.98 (t, J=8, 1 H). [err]CRHMWR ([err], TFA salt in CDC[err]):

23.7, 27.5, 57.1, 60.1, 6.9., 113.1, 113.9, 129.9, 130. 0, 130.1, 132.7,
133.4, 133.6, 143.5, 145.1, 148.7, 149.1, 157.9. 10 M5B (% : 357
(parent+1, 100). Anal. Calc[err]d for

ClerrlH errédnk\l{e%rpre}a&% nrrrzb 'ﬁBﬁHs @],éaoartéd bm&{nalrﬁﬁdde]&mnﬁtéb%p%& ofsifteadfd) udhg - 92.

F d:
5[ AL er r] SO TPhYPTE oS SR PRI A0 e fepdtct 20mRL5%) oyl 03, 1
. 0 hex- 6-yl am dB-NMR 25, CDC) mrwrimyrzrpyuzmlc;ler-r)ﬁa 449 (Bmtltqileté Yehohet fbspymy, di ne

Prepared B T, PP AR O 1 s L5 88 el Doclih

2H), 7. 19((dﬂ15r;;31a(m1em 7.25 (m 1H), 7.41 (t J=7.5, 1H) 7.53 (m 2H),

7.77 ( 1
[err] &G er r(?ﬂm% ]’]8,35 E%4 4?1@976 687§_5%51%gb3 b‘(%:?]llég] 13;3"3‘)
127. 0, 1272 » 1287, 529512' 2'6158’7.11259971411%587 1352, 2561%9@ 138. 7,

140. 5, 142. 3 1\5& 8- 535@1& parent¢P9 : 339 (parent+1, 100). 25. B.

2- Pht ham m do- 6- (4-(3-tolyl)phenyl))-pyridine To a 100 nL round- bottoned

fl ask equi pped wrth condenser and N2 |nI et were added 200 ng (0.592 mol )
2- (2, 5-di met hy By A . jphenic clof3. 1.0Mex-6ry (2. 96 nmol )
hydr ox4g am ne ad,r,gp@me@gm,d@ 4- n1_ et hanoI and 1 n1_ wat er . The reacti on was

refluxed 36 ho our, nto di, | eous bi ca nat e
ot ron and ooy T uiPeyBingh et i ovth oRRER e e % mlol etes dloed
separ at ed ,2swas el W(0L498br | mmpl) and-(ﬂ.5+dsdeth9lmr0iy®§-M&-(G-hbutﬂcarbMMn—:i-azai38

g (909, %G\ ﬁbx@yth&b&a@nﬁo ﬂét“ylfp%%ﬁﬁer@ﬂppfnﬁﬁ@t egyan ¥nB 1(%@9”%&19 531
nmol ) N-ca was | uxed ég) ours

D001 Bl andVUORARTTAE uSrogSdec 1T, ales S B SLORRRL o dPe HABHO, Mo Tl

usi ng mexamerb,erahyéddmomnmla ag dueglamine bydrechkifide napd( $6Hb eitanal bddedf aad
oil. 35 uxln ded m:ﬂﬁ”‘]‘ r‘?r Js)co 0 d m’a J!é 6 mner)
7.34 (m SH° L@i? ? 55 ;M% ‘%& Jﬁfe G

(m 2H). [b&PFP tmm“t“f'b rar"]‘ x@'ii‘ffd[ W‘rf mixtaire Bf e‘M °9‘at°19'6’ 'I‘ethi %“ §
124. 2, 12Zimied dclability oftBe poduct Ri7etByl adét@te 3 Thd ai§amic ldyar Waskisidd Gyer sodium sulfate
134. 2,134 34 $§§po§ated138' 4,139.0, 157.3,166.8. M5 (%: 391 (parent+1, 100).
40 ’

25 The residue was taken up in 6 mL dry methylene chioride and treated with 1.5 mL
triflurooacetic acid at room temperature for 1.5 hours. The reaction was evaporated, taken up in
1 N hydrochloric acid, washed with ethyl acetate, then the pH adjusted to 10 with 1 N sodium
hydroxide solution, and extracted with a mixture of ethyl acetate and methanol. The organic
layer was dried over sodium sulfate and evaporated to afford 160 mg (84%) of the product as a
30 Jow-melting solid. _ |
H-NMR (5, CDCl): 1.39 (bs, 2H), 1.78 (bs, 1H), 3.2-3.6 (multiplets, 2H), 3.41 (bs, 2H),
4.90 (bs, 1H), 6.30 (3, J=8, 1H), 6.83 (5, J=7.5, 1H), 7.06 (m, 2H), 7.29 {, J=8, 1H), 7.38 (m,
2H), 7.44 (m, 2H), 7.69 (m, 2H).
C-NMR (5, CDCl): 25.0, 25.3, 34.9, 41.5, 107.6, 110.7, 126.8, 127.0, 127.1, 129.1,
35 133.2, 138.5, 129.0, 140.5, 155.3, 158.8, 170.6.

MS (%): 385 (100, parent+1).

To a 100 mL round-bottomed flask equipped with condenser and N, inlet were added
40 160 mg (0.417 mmol) 3-{2-[4'-(6-amino-pyridin-2-yl)-biphenyl-4.yl]}-3-aza-bicyclo[3.1.0jhex-6-
ylamine acetamide, 5§ mL dry tetrahydrofuran, and 0.625 mL of a 2 M solution of borane methyl
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PCT/ 1 B97/ 01446 -24- 5 C.

3-[4[err 6- Pht hal i m do- pyri di n-2-yl) - bi phenyl - 3-yl met hyl ] - 3- aza- bi cycl or [
3.1.0 he;@f 28 ne t-butyl carbamate To a 100 ni round- b%Ferﬁ%‘“ﬁf%sk
equi pped with condenser and N2 inlet were added 130 ng (0.333 nmol)

2- pht ham m do- 6- (4-(3-tol yl)phenyl))-pyrdtdine, 59 ng (0.333 mol) N

br onosucci ni m de, 10 ng di azo- bi s(1-cyanocycl ohexane), and 10 niL carbon
tetrachl oride. The 10 reaction was refluxed 1 hour an additional 10 ng of
di azo-bi s(1 -cyanocycl ohexane) added, and refluxing continued 1 hour. The
reacti®n meﬁmenammfm The teactiod was deflunecht baves) andr additionali (625 miportiaken up
in 10 n @iy L&LﬁﬁdeeadaéHjaiBﬁgQﬁiﬁﬁéjfeW Mteﬁg e drén i rémigg, continued 12

3-aza- b|c cIo Y ‘ge an n‘%
bi car bon é!’s( 65 tRS imftestsolpbiity, ot the Sarting patey r'%‘%@ﬁdﬂﬁ“’a@n&' h@\)’&%?‘b’f’éﬂ The
resi due vmsiet aind revagoratad,cind 20 mt ethanal, dgd sddium watbenate,cand 1 § cesiumafiuofidd ayer

separat etudf sha thaiddieheg 1#bad HetenaRlEbad ALS AN BB BpRT. The

resi due was chronma I ca e usin ori de
as el tntwates andrediv a&%e/ﬁﬁ"(ae?‘%"%ﬁ'eéwwcl layey éﬁﬁmwmeq pquodwmlfp@r r]):
1.38 (s, dat) .evapdratdd.8 Then réddting 3sdlid3. 80 (my Edve) 3va§7ték§h ap) in "mdlayleRll,

J=1,8, 1 4

8.05 (m d;zlgéthanale HEY a J_?)r @ﬂ?ﬁﬂ?&ﬁ N Cl %ﬁgf etﬁ%'] ?pr§Zeg9 ZTAI‘Fnagsﬁlg% 5.
54.1, 62.was tritmtes wtmﬁslra!tyd’m@ﬂgo afford 48 mgj(Z‘g’/quf alwhite Splid] p.295°CL @gc./abode@ 7. 5,
128. 8 138k % 31 8, 134.5, 136 4, 136.8, 138.9, 155 1, 157. 2 165. 6,

166. 7, 169. 6, 16 éq?; é)garent +1. 100)
3-[4[&r]-(6- AM-'NMR@ In: 2 FPnb8R b5-31"§)l %ﬁ@ Hw ?H>323&&nb?'t‘>yé+°é[(@: 1.0 h
ex- 6-yl anHyes. 3o s 2HpM. Wbéwﬂcbm@tmm)t’vasb O€S, APR,C7. 28 () 26 densem, and

l;lz[ldfnl(gt &%%ﬁ?f&ﬁqég‘)?%m gﬂé yl(g) ﬁlzpz)henSTmS yl met hyl ] - 3-aza-

bi cycl of 3. Oh‘éQMAR/I(EaIﬁD%)t 208t $2.2C34.8 650, €7.620014, 116t9)AR2&D, §2W0,128.9nL
hydr azi ne,g9 %ggqggao&avba%dﬂnga,wg 19559‘59%@5”(3 for 2.5 hours cool ed, and

evapor at e ethyl acetate and vvashed wth
0.2 Ne&odi um MYaKBxi 3 @O atreettD-wat er and brine, dried over sodium

sul fate, and eamidaC#d'etbr ChiHN,SHCHBHO: 13 83,99, H 6@, Na40o#9. Ufound: © 53.79)ny
met hyl eng @W'cge and treated with 1.5 nL trifluoroacetic acid at room
tenperature’tor hours. The reaction was evaporated and taken up in ethyl
acetate/ 0.3 N hydrochloric acid. The a@éwfayer was separated, the pH
adjusted 35 to 10 with 6 N sodium hydrOX| de solution, and extracted into
et hyl Aacetate. . 'g'rl ed over sodium
sul f af, and e TtO t he

pyridine
To a 100 mL round-bottomed flask equipped with N, inlet were added 176 mg (0.50

30 mmol) 2-(2,5-dimethylpyrrolyl)-6-(4-(4'-formylbiphenyl-4-yl))-pyridine (Example 1B), 105 mg
(0.55 mmol) 2-phenylethyipiperazine, 7 mL methanol, 30 ul (0.50 mmol) acetic acid, and 38 mg
(0.60 mmol) sodium cyanoborochydride. The reaction was stirred at room temperature for 12

hours poured into aqueous sodium bicarbonate solution and extracted into ethyl acetate. The
organic layer was washed with water and brine, dried over sodium suifate, and evaporated. The

35 residue was chromatographed on silica gel using methanol/methylene chioride as eluant to
afford 190 mg (72%) of an oil.

'H-NMR (5, CDCly): 2.26 (s, 6H), 2.5-2.7 (m, 8H), 2.83 (m, 2H), 3.60 (s, 2H), 5.97 (s,
2H), 7.15 (5, J=8, 1H), 7.2-7.3 (m, SH), 7.44 (m, 2H), 7.62 (m, 2H), 7.72 (m, 2H), 7.79 (5, J=8,
1H), 7.87 (t, J=8, 1H), 8.16 (m, 2H).

40 B¥C-NMR (5, CDCL): 13.6, 33.7, 53.1, 53.2, 60.6, 62.8, 107.0, 118.2, 119.8, 126.1,
126.9, 127.4, 128.4, 128.7, 128.8, 129.8, 137.2, 137.7, 138.6, 1398.3, 140.3, 141.9, 151.7, 156.5.



[err]H-NVR ([err], CDCl[err]): 1.37 (bs, 2H), 1.51 (bs, 1 H), 2.46-and 3.02
(multiplets, 4H), 3.64 (s, 40 2H), 4.60 (bs, 2H), 6.46 (8, J=8,1H), 7.13
([err], JWOS$B24769, 7.2-7.6 (m 5H), 8.00 (m 2H. WO 98PCHIEDG/01446
PCT/1B97/ 01446 -25- 5 [err]CG-NWR ([err], CDCl[err]): 14.0, 38.7,
54.5, 59.2, 107.1, 110.8, 115.1, 125.7, %26.8, 127.1, -
127.3,127.7,128. 6, 138. 3,138. 5, 139.0, 140. 6, 141. 3, 155.7, 158.3. M5 (%: 357
(parent+1, 100). EXAMPLE 5 10

2- Amino- N-[4[err]-(6-an no-pyridin-2-yl)-biphenyl -3-vl]-propi onam de A

2- (2. 5-Bi et hy| ggrdep! 827)(pdredtét,@do)ni t rophenyl ) phenyl))-pyridine Prepared as
i n Exanpl e 1B, using 3-nitrophenyl boronic acid as an oil in 66%yield.
[err]H-NMR ([err], CDCI[err]) 2 24 Ss, 6H) 5 96 (s, 2H) 7.15 ([err],

J=8, 1H), 7.54 BiBJ4! ‘ £ igh aming. 88 (m  2H)

21 é54( mlng) 81d'8 16@%11. rlabad-bak@mea ﬁadw\éau{pbﬁ win N@lmt[v@rré ]aaaealﬁoﬁng 104613

129. 9, 132. '9"‘2&82%(21%"'@3‘1@"’%1%@ -4 P%ﬁ%e%%y""'fsffz'g"l%e%y‘) -Highenyh4-yispysidine,

(par entigl, 126Ghg (1.840mmol) hydroxyBmine hydrochloride, 1 mL water, and § mL ethanol. The reaction

2-(2. 5 D T Wl ALY o 38 o 08060 AP o s b0 ™

round- bot t one enser and Nerr
520 ngy ( 1.hydroghigride and reﬂuxmg for 24 hours The reaction was cooled, poured into dilute aqueous

2- (2, 5- di rmidkuchipid dod, ¥hg wﬁsh(edw(trBemyltamﬂbemué aquecny/thyer way adjastedtto pHifo With

7 05 | |
f:ar bonrr?g % N%ggﬁﬂf%?o;ag gﬁf’@?’@é&ﬁgﬂ% a@tﬂge '{y' Q%?asng r%% 8861% V?aqc"&%boc{]nd)
The red&tiwih brins, déied ayercsodiymsuyifatepgnd ewenoated. archefer@rwas wpnverted e, Mg
t hrough CelydkoRhiorddeesalt ubihg awwetwm@& ¢4b mb @9@@ oﬂ@sélﬂ ﬁb hw-zssoc

acetate/dil'ute aqueous sod ﬁp}/? oxi de sol ut] on anic |ayer

separ ated and warshMG (%Q':I’P'ﬁrlz i 8 28kim. %l%ﬂ @u?'f)af‘és( ¢ Pat ed
to an oil,)=800Hy19.16 88 =75 a9l ¥.b4 WI%H)[ mzs Im,mhe(mléﬂ), 2.42@, (=8, 16h)7.58. 77

b 2 " 1H), 7.04 (m 1H), 7.14
( 3 7H)23 ‘?’I%ab&%(ﬁ‘)%’ 999&(% 7 75 ([Serr]H) J=8, 1H)rn 7H234 (t, J(zran

30 "1Hpo 8. 14 (TFig-NMR (5, 0BGk caaWRsuessuq B0BDE2.B107.3,:1103, 526.1,026, 1212, 6,

114. 4, 117,23, 7.1, 138.6, 141.4,
1423, 14723 e des e 1 Mé* 04 505 10l deb, 18, foe’ 0 c
2-(t-Butyl car baMﬁ)f%&rM?d?a'RP‘fh[‘ O ] - (6- (2. 5-di net hyl pyrrol yI) pyridin-2-yl)
- bi phenyl - 3-yl ]Ananruwmmmadﬂsznrmaxaimomc 6N69)(H b6} %3, fRodad: eogn.eped
with Nerrd ?hr,q q er e added 200 ng (0.590 mmol)

2-(2,5-di ne yrronI) 6- (4- (3-am nophenyl ) phenyl )) - pyridine, 117 ng
(0. 5902%mml ) N—t- E_ﬁl__)ﬁ_

Prepared as in Example 2, using 3-aza-bicyclo[3.1.0]hex-6-ylamine t-butyl carbamate for the
reductive amination step (2A) in 67% yield as an oil: ,
30 'H-NMR (5, CDCls): 1.46 (s, 9H), 1.52 (bs, 2H), 2.26 (s, 6H), 2.43 and 3.11 (multiplets,
4H), 2.94 (m, 1H), 3.61 (s, 2H), 5.97 (s, 2H), 7.14 (dd, J=1,8, 1H), 7.34 (m, 2H), 7.57 (m, 2H),
7.70 (m, 2H), 7.78 (5, J=7, 1H), 7.87 (&, J=8, 1H), 8.16 (m, 2H).
BC-NMR (5, CDCL): 13.6, 24.6, 28.4, 30.6, 54.2, 58.6, 107.0, 118.2, 119.8, 126.8,
127.1, 127.3, 127.5, 128.7, 128.9, 132.1, 137.1, 138.6, 138.9, 142.0, 151.7, 156.5.
35 MS (%): 535 (parent+1, 100).
followed by removal of the protecting groups with hydroxylamine hydrochloride in
aqueous ethanol (as in Example 2B) and treatment with trifluoroacetic acid in methylene
chloride at room temperature for 3 hours to give overall 65% yield of the trifluoroacetate salt,
triturated with tetrahydrofuran, mp 112-119°C:



but oxycar bonyl al anine, 113 ng (0.590 mol) EDAC, 159 ng (1.30 mmol)
4- 40 di et hyl aminopyridine, and 10 nL dry acetonitrile. The reaction was
stirred at_room WD 98/ 24766

PCT/ | BO7TPA P 7%06- 5 tenperature for 12 hours evapor at ed, PGB esi due
chr omat ogr aphed on silica gel using nethanol/nmethylene chloride as el uant
to afford 230 ny (76% of an oil. [err] H2®VWR ([err], CDCl[err]): 1.46 (s,
9H), 1.48 ([err], J=7, 3H), 2.24 (s, 6H, 4.55 (m 1H), 5.62 (m 1H), 5.96
(s, 2H), 7.11 ([err], J=8, 1H), 7.23 (m 2H), 7.47 (m 1H), 7.57 (m 2H),
7.69 (m 1H), 781(m 2H), 8.05 (m 2H). 10 [err]CGNWR ([err],
CDCl[e$r]): 13'rSNMRIBOTFASItE) CEOLD, 2.3 (b8, 2HI0BID(bs 111D, 229 (,2H), 3. 701N, ZH).
122.6, 124 1 8 4

e 1&2346411(5' %% g8 %Bﬁ-aﬁm%%l@ispﬁ%t?‘w ?%gy iré 758 (h 9y 7.68%, 1),

2- Ami no- I\I?&L{l l(')6 am no- pyri di n- 2-yl - bi phenyl 3-yl [ - propi onani de 15

To ?Olgglrrt r o¥acNIR (3, TRR @alt inasThCI90 2B I7PEHS \B7t 1D 60Vt €8.6.] 113, 94390120 o2gstes] 230
m:J

2-(t-but y135m6§%6 133k ?1%)36 Nléfﬂ[gsrﬁ 1(‘%7 &gé Wbt hyl pyrrol yl)-pyridin-2-yl)
- bi phédyl - 3- y| MS ((opsofparendd, t 25 nL et hyl acetate. The sol ution was
cooled to Of erAM Sl §£3ﬁ£4ﬁ§13(@2ﬂ@)2ﬁﬂ/2H28“e& fstisr 19,981 NOLEJ. " Fbura®" ¢30
m nutes and 1 hour at_roomtenperature. The resulting precipitate was
col l ect ed*Bti -9 H TBY in 20 nL nmethanol, treated with 1 nL water and 157
ng (2.255 nmmol) 20 hydroxyl am ne hydr&(thWLEde,-and refluxed 2 days. The
reaction was cool ed, evaporated, and taken up in ethyl acetate/dilute
hydrochl oric aci d The aqueous Iayer was separat ed, the pH adjusted to 10
W t h GSN SOd| unls n.: u\xlg"', n-';n., '9."4 AA.-I” _-‘ b S . D) N6 '6 [5_._-] i e. The
organi c | ayer was(A&b nd edl um sul fat e, and

decolori zing corbgd Bh ol %ﬁ“*‘%ﬂ%?‘*’?ﬁ 1 alitl 385 6P JRERHEC | The

rosul ting of | HOMRP, GREHC32cS: BB, A4S (3RS R 708 ©8I4=1 851y 725N HC

i(Feﬁ her &ﬂﬁgf&ﬂaaﬁ?@ h gr75r% (0 2%@%7 l_i)n{fEHfgﬂdi[(ﬁé T18, "ﬁgmf’ [é!gd’,?tds'," NVR
%" ﬁfb 705([err] J=7.5, 1H), 734(m oH), 7.43 (t,

J 8 1H), 7 62‘3CmMRI®, ,CDZ:I3931:X6n21ZH)O7 9. 8.3( 019.9, 1BY.3, RLY.0, 127.4, 127 127, NVR

(5575 55 Sk p)iaey 0 Vet BT afa s ifddalasid sgs 110,00 G20 0T 2y,

(parent +1, 100MS (R B3&iparepthl| BB ): 1657 (C=0). EXAMPLE 6 35

25 B. 2-Phthamimido-6-(4-(3-tolylpheny))-pyridine
To a 100 mL round-bottomed flask equipped with condenser and N, inlet were added
200 mg (0.592 mmol) 2-(2,5-dimethylpyrrolyl)-6-(4-(3-tolyl)phenyl))-pyridine, 206 mg (2.96
mmol) hydroxylamine hydrochioride, 4 mL ethanol and 1 mL water. The reaction was refluxed
36 hours cooled, and poured into dilute aqueous sodium bicarbonate solution and extracted into
30 ethyl acetate. The organic layer was separated, washed with brine, and dried. The residue, as a
brown oil, 138 mg (90%), was taken up in 10 mL dry tol(xene and treated with 116 mg (0.531
mmol) N-carbethoxyphthalimide. The resulting solution was refluxed 20 hours cooled and
evaporated. The residue was ch'omatographed on silica gel using hexane/ethyt acetate as
eluant to give 130 mg (56% overail) of an oil.
35 "H-NMR (5, CDCl3): 2.40 (s, 3H), 7.15 (m, 1H), 7.34 (m, 2H), 7.42 (m 2H), 7.65 (m,
2H), 7.79 (m, 3H), 7.92 (m, 3H), 8.07 (m, 2H).
BC.NMR (5, CDCh):  21.6, 118.8, 120.1, 123.5, 123.9, 124.2, 122.2, 122.4, 127.5,
127.9, 128.3, 128.7, 131.9, 133.7, 134.2, 134.5, 135.3, 138.4, 139.0, 157.3, 166.8.
MS (%): 391 (parent+1, 100).
40



2- Ami no-N-[4[err]-(6-am no-pyridin-2-yl)-bi phenyl -3-yl]-3-phenyl - propi onam
de Prepared as in Exanple 5, using t-butoxycarbonyl phenyl al anine, wth the
coupl i ng HQAPE2M6f ceding in 58%vyield, and the debl ocking | REBIYIMMY ¢t o
afford the product as the hydrochloride salt, np 180-200[err] C (dec.) WO
98/ 24766 -24- PCT/ 1 B97/ 01446
-27- 5 [err]H-FNMR ([err], CDCl[err]): 2.81 and 3.37 (multiplets,
2H), 3.74 (dd, J=4,9, 1H), 4.62 (bs, 2H), 6.43 ([err], J=8, 1H), 7.10 (8,
J=7.5, 1H), 7.2-7.4 (m 8H), 7.47 (t, J=8, 1H), 7.65 (m 3H), 7.97 (m 2H),
9.53 (bs, 1H). Ces-14-G-Rithalimido-pyridinEfD-bisheny)3-yirethl]l-3-afa-Bicycld)¥ 1.8lhex-80. 8,
118.0, 11§M§¥%§%§% 127. 0 127.1, 127.2, 128.8, 129.2, 129.4,
1137.6, 1 , 140.7,141.4,155.4, 158.2,172.4. 10

(%: 409 (par en{ro,g 10Qg{§.)roqumg f)ask equipped with'condenser and N2 inlet were added

6135[ 4- ( 1- Beqatyihg b0.8335mMob Qiphmbmdmaa-@xﬂadbmaxew» PRy 69 may0. 888 Mmany-ani ne

h di
To a 100 oRPPEREERIEEITte Y Bt hotahi. i bk kel Eeﬁp%fé"ﬁ"ﬂ? 2Ther o
added 201 regctiop was refiwsed Bmwn |adc}mqs'@r Hhing otdiaze-KigkE-cyanveysiphexanehaddedand 21
(1974)), Te@ukiRl éohtidted W, The reaction was then cooled, fltered and evaporated

20((1 |2 ur5n ggfﬁé 221![ Ne 5 OJ ﬁ@ai Bg‘iﬁ‘ff HHE P’)Q' ‘{}g?%eéﬂ%glf AN H%ﬁﬁwﬂb%%p r(‘gazﬁa'r'f"gé i um

9 nL et hanz}laza-auy:blols nrmtmswmmne anEh28 mgx0.a3%mvnd soduimbieaibch@teh OThesrea@dn My
3-pyridiylgarq h;&d@"z'rﬁ Bed, ﬁﬁ%v&?‘ér&tﬁ&' e Fé%@hé Wd?ﬂakgx’?gp in Qﬁw raﬁﬂa-g%d

reacti on was then coo POUI’e ter an extracte I NtoO
acet at 45 Twalenapdrtne qreanis layeissepairdy wished wih Rdne, d?"P‘é(?"B'vé‘?d‘%(fP{ﬁW and
sul f at e, ﬁé\&pﬁmombeékldu'ﬁh&s rcmméwgrapaail ansi m@t ??ir@gi’i?ﬁarﬁﬂméﬂghe?acwide

n t [ el uant O arrtor e roauc as an
gls: g3r5r8 Q%ﬁ%%og}w%'ﬁg glé% ’ﬁ@‘\ll\/R( err], CDC err])l:o 2.25 (s, 6H),
5.97 (s, 2H, 7. &E'Vﬁ & FPCLY =838 (sPH), .63 ("ﬁdZH)J 32-35 (m,HH), F.564m( &), 24,
7.74 (8, Jd, J=htd) 4HY 7887.6 % 4?{#)')765 rﬂ@l-lg"ﬂn?(h‘) aHff'r@({nWtH)lb*bs M, 29, (M 1H)

C- NVR DA | § 127

Lerr) R (eril, wwgcacr]s)%ﬁw% 504; 8o ek 316045, am12faslyg o
151.8, 15612%.5, m(a%zuszmspmmmzmz 1308)13430135.4, 136.8, 138.9, 155.1, 157.2, 165.6,

2-(2.5- DIrT.Fé ¥5r%wd) 6-r4-(1-benzyl-1.2.5.6-tetrahydro- pyr|d|n 3-yl)-ph
enyl]- pyri 100 L round-bottoned flask equi pped with condenser

and N2 inl et vveM§ G &87 Paenttd. 100)-077 mol )
2-(2,5- dlnethylpyrrolyl) 6- [4 (pyrld 3-yl)-phenyl ] - pyrldlne 10 L dry

25

To a 100 mL round-bottomed flask equipped with condenser and N inlet were added
130 mg (0.222 mmol)  3-[4-(6-phthalimido-pyridin-2-y)-biphenyl-3-yimethyl}-3-aza-
bicyclo[3.1.0]hex-6-ylamine t-butyl carbamate, 20 mL methanol and 0.3 mL hydrazine. The
reaction was heated at 50°C for 2.5 hours cooled, and evaporated. The residue was taken up in
30 ethyl acetate and washed with 0.2 N sodium hydroxide solutiim, water and brine, dried over
sodium sulfate, and evaporated, '
The residue, 110 mg, was taken up in 6 mL dry methylene chloride and treated with 1.5
mL trifluoroacetic acid at room temperature for 2 hours. The reaction was evaporated and taken
up in ethyl acetate/0.3 N hydrochloric acid. The aqueous layer was separated, the pH adjusted
35 to 10 with 6 N sodium hydroxide solution, and extracted into ethy! acetate. The organic layer
was washed with brine, dried over sodium sulfaie, and evaporated. The resulting oil was
converted to the hydrochioride using 1 N HCI in ether and triturated with tetrahydrofuran to
afford 21 mg (20%) of a solid, mp 184-156°C.
TH-NMR (5, COCly): 1.37 (bs, 2H), 1.51 (bs, 1H), 2.46 and 3.02 (multiplets, 4H), 3.64 (s,
40 2H), 4.60 (bs, 2H), 6.46 (3, J=8, 1H), 7.13 (3, J=7.5, 1H), 7.2-7.6 (m, 5H), 8.00 (m, 2H).



35 acetonitrile, and 128 uL (1.077 nmmol) benzyl brom de. The reaction was
heat ed at 70[err]C for 14 hours cool ed, evaporated, and the residue taken

up in 5 Ko and 4 nL water, and treated with 149 ngf;(fzr B07/6TRk)
sodi um cyano org‘ﬁydrl de (a few nL dichl oronet hane was adde 0 |rrpr ove

solubility). The reaction was stirred at,roomtenperature for 20 hours
poured into dilute aqueous sodi um bi car f¥hat e sol ut i on, and extracted with
ethyl acetate. The organic |ayer was 40 washed with bri ne, dried over

sodi um sul fate, and evapor ated. The residue was WO 98/ 24766

PCT/ 1 B97/ 01446,-28- 5 chromat ogr aphed on si el usin
ot harl / mot hy TGO, GRS, 3600Fbrv 5 50 1615 TG, 31 ouUTS T 1288 Bt

2- (2, 5- divzeishy27op, rie8byd38:313815,(189Joc ™08, 141.3, 1656 1§8.3.ahydr o- pyri di n-3-yl ) - ph

11-pyri di 309 H NVR . cbal ©2.26
() big " 2t a1 R Gy 198, |0, 4536@%] 576 (5, 2. 10 5. 08

(s, 2H), 6.28 (bs, 1H), 7.13 (8, J:, -75(m 7H), 7.73 (8, J=6,
1H), 7.85 (t, J=8, 1H) 8.05 (m 2H). [err]C—Nl\/R([err] CDCl[err]): 13.6,
26.6, ,49.2, 54,6, .6 07..0 : . 3135 252 126. 9, 127. 2,
128. 419128’ 7, Z5Qine NI CaminacpyadinZcy)-DiohenylSu-pioplonamides) 7 156. 5. MS (9
420 (parent +1, 100) and 15
2- (2, 5-di met hyd pV&s0bielk 4 ) hNBH dmg) phenyl] pyr|d| ne,
) : \ . DO s. 6H),
2.67 (m 1H), Preearedisip i ophep b@f%acgamoﬂ"vﬁifzvtey =8
1H), 7.2-7.5 ('#-NMRIX5, CDCI3: e[zer(s ]sﬁ)m(s;m)),ﬂsw.léa AH) =854 ¢H)=8, 8- 1. 6(7m
r r 3, 42.3, 53.5, 60.3,
A 2, L 7‘]“62%{165’% '11)97%2%1“38?'3"56 go8s b % e 108 v
129. 5 129 9, i@-BIMR (81333@;) 1?:85,71071%1“64 186271208 ‘(23()2 12348, Gg'éﬁeﬂﬂ&%

100) . C. 1299, 132,9, 138.5, 138.9, 139.2, 141.9, 148.7, 151.8, 1558.
6- [ 4- (1- Benzyl tetr?ré@bo pyrldl n-3-yl ) - phenyl ] - pyri di n- 2-yl ani ne

To a 100 mL rd\ﬁ%éf bongdﬂﬂam equi pped with condenser and N2 inlet were
added 25 135 ng (0.322 mmol)

2- (2, gy di met hyg BYHE0bieth; vn[rtﬁvliéﬂ %%m&qw%&g@gﬁdro pyri di n- 3- yI)
phenyl | - pyri dine, r’r’% L Mol ) hydr oxyl.amn rochl or| de, 5
ethanol , and 1'% Q& fou E°"f°€2f€tﬂ38'h eéﬂ%”*é’f‘\"&?@ﬂ“&é’ iz “!%é‘leé%addéﬂd t he
resul ti ng52p mec{(1pittramel) 262, b4linjdthyipymoiyl)-6-(4-(3-nitrophenyl)phenyl))-pyridine, 445 mg (7.05
1,2,5,6-t 1Y, 5 041 de,
Fi1ter ed "ThapP Yo ofle, Ipihl platiiny 8¥id Mol pataflAl T\t (60 02

was r ecowlishiaiosthang added ﬁ‘? IdtsF%lY% th%@"?rgm('!%%d) of Thgreagtiop "Fqse@ﬂﬂ’s@e“%@"bn

oi | . p&r rcbbledNRd(fliteretiwith@Xanbethrohigh Calitd5 Thefiltedtd waslevaporated, fkin up idéthyim

20, 3. 7]ac£t§teltglhpe’aqﬁe(§§ s()Eﬁm hydroxide solution, and the organic layer separated and washed

with brine, dried over sodium sulfate, and evaporated to an oil, 400 mg (84%).

'H-NMR (5, CDCls): 2.26 (s, 6H), 3.77 (bs, 2H), 5.99 (s, 2H), 6.67 (m, 1H), 6.92 (bs,
1H), 7.04 (m, 1H), 7.14 (m, 1H), 7.23 (1, J=8, 1H), 7.867 (m, 2H), 7.75 (5, J=8, 1H), 7.84 (1, J=8,

30 1H), 8.14 (m, 2H).

BC-NMR (8, CDCl): 13.5, 107.0, 113.6, 114.4, 117.3, 118.2, 119.8, 127.1, 127.3,
128.6, 129.7, 137.1, 138.6, 141.4, 142.3, 147.0, 151.6, 156.4.

MS (%): 340 (parent+1, 100).

O

35

propionamide
To a 100 mL round-bottomed flask equipped with N; inlet were added 200 mg (0.590
mmol) 2-(2,5-dimethylpyrrolyl)-6-(4-(3-aminophenyl)phenyil))-pyridine, 117 mg (0.590 mmol) N-t-
butoxycarbonyialanine, 113 mg (0.590 mmol) EDAC, 159 mg (1.30 mmol) 4-
40 dimethylaminopyridine, and 10 mbL dry acetonitrile. The reaction was stirred at room



2H), 6.21 (bs, 1H), 6.40 (8, J=8, 1H), 7.04 ([err], J=7.5, 1H), 7.2-7.4 (m
7H, 7.45 (t, J=8, 1H), 7.84 (m 2H). [err]CNWR ([err], CDCl err_,@: 26. 5,
49.1, 540984768 107.1, 110.7, 122.9, 125.0, 126.7, 126.8PF 973461
128.3, 129.3, 134.9, 138.1, 138.2, 138.3, 138.4, 155.8. M5 (9%9: 342 .
(parent+1, 100). Anal. Calc[err]d for CJeer]Herr]Nerr]2HC 1/2H err]0: C
65.25, H 6.19, N 9.92. Found: C 65.62, H 6.42, N 9.93. WD 98/ 24766

PCT/ 1 B97/ 01446 -29- 5 EXAMPLE 8
6-[4- (1 -Benzyl - pi peridin-3-yl)-phenyl]-pyridin-2-vlam ne Prepared as in
Exanpl & 7@&mperaigretfoe 12 mbears nevdparhted,§ araimthexrasiplhe cABmatographddoonl stia mgl ¢S89 of
a solid, - . r A X I[err]): 1.75 (m
oH), 2.0 %‘"%gﬂzr?‘{@'%lf%ﬁmﬁﬁﬁ‘,"“"’k".tg{%f%d ?‘{md ”'ﬁﬁ{‘:’ 3??%%“?? H), 4.58 (bs,
2H) . 6.40 ([ er MH-NMRG, CDRJ): 7486, 819, 13845, JTT)3H)72.24 (5, BHY, 455 1) 1H)75.82 (it
J=8, 1H), ( efds / . {8 .57 ¢ 77 Ta, a1/ >
53.7, 61. 3,%'%???.6@]2{%’?'51, &”1{31 gq%%@eé%ygml{zr@ f515') &’Béﬁ'} 713%.&%,1{3'3?31,

129. 3, 133(8, 2H3&08(M.24B. 3 145.7, 156.1, 158.3. 15 MBS (% : 344

g piz e?ntlo+é, 10?)’3-Q-EMA!\(B’,_LEDe|3): 13.5, 18.(;, 28.3, so.le, 80.4, 106.9, 118.2, 118.9, 11A9.7, 1226,

- Di.p i,0z 2- -phe -pyri din- 2- e A

N- Benzvl - 3%%1693&{%%213?% ﬁgf’%ﬁéggo%é 1R¥'4' 1%%61%5%%%%& ound- bot t oned
fl ask equi pped M@ (4): 1§01 & (payent+tl, 460)wer e added 250 ng (0. 984 mmol )

2- (4- bronobenzyl ) - pi peridine (prepared as described in Tetrahedron Letters,
7, 631 (1977)),. 110 uL (1. b |, 7 nL nethanol, 74 ng (1.18
mol ) sodi um cyR&s O P e i oSl —argeeqieshci d.  The

react itdn was stTora €D @t rowndrhottempd: fizsk Leqaippéd itlo W2dniblywerd cidded230 mg (0.451
benzal deh sodi.un @JP% NG I i N o I PN N Qt.al  of
16 hours %"ﬂ‘i"%’ poprhggaﬂto i y&é“e@queoﬁgﬂ'gcﬂﬁﬁm%@ygg’mﬁtﬁg @&"pt?tg?%%,ﬁand
ext r act ed Propiopamsidaand 28 sileathyl agetate o Thepoletion as coglad ta A5G oM sefuratedyvithidCl,

1 0. OVt UATAS o e rPRAY e tom Bl T NS proitate was.
chromat ographed on silic usi ] y | :
and the prOIFEEd st SsRRYedIn 2P rmlc Belnal RARLHINT b wAiE 39AP0CH BraoRevedl ¢ | n
et her Zool hydveidmind hyrdéehingitie, candirefiuxgd 2qlags uThes cshiction wasdcooledd evapotated, and t 0

:;’ED | a‘;‘f g;%}# %§H§ eﬁw?lz?‘zé%m% ?Hé‘c_)c éﬁg Lahﬂ'zl% éJWUEFlH %Yég@s[ &hphrated, thedpH (M
adjusted t0 10 with sodium hydroxide sofution, and extracted with ethyl acetate. The
organic layer was washed with brine, dried over sodium sulfate, and evaporated. The oil was
taken up in methylene chioride, treated with decolerizing carbon, filtered through Celite, and

25 evaporated. The resuiting oil (90 mg) was converted to the hydrochloride salt using 1 N HCl in
ether to afford a solid, 73 mg (40%), mp >215°C (dec.).

'H-NMR (5, CDCl): 1.39 (3, J=7, 3H), 3.57 (q, J=7, 1H), 4.66 (bs, 2H), 6.40 (5, J=8,
1H), 7.05 (8, J=7.5, 1H), 7.34 (m, 2H), 7.43 ¢, J=8, 1H), 7.62 (m, 4H), 7.93 (m, 2H), 9.57 (bs,
1H). )

30 3C-NMR (8, CDChy): 21.5, 51.1, 107.2, 110.7, 117.9, 118.3, 122.6, 127.1, 127.2, 129.3,
138.3, 138.6, 140.6, 141.3, 155.4, 158.3, 173.9.
MS (%): 333 (parent+1, 100).
IR (KBr, om.™): 1657 (C=0).

pn e 24}
C O

EXAMPLE 6

35

Prepared as in Example 5, using t-butoxycarbonyiphenylalanine, with the coupling step
proceeding in 58% yield, and the deblocking in §7% vyield to afford the product as the
hydrochioride sait, mp 180-200°C (dec.)



2H), 2.60 (m 2H), 3.15 (dd, J=3,12, 1H), 3.77 (Abg, J=13.5, Dn = 41, 2H),
7.00 (m 1IH), 7.2-7.4 (m 8H). [err]CNWR ([err], CDCl[err]): 22.4, 24.9,
28.9, 36xlpopdsds 58.2, 61.5, 127.0, 127.2, 127.6, 128.3, ?P%/%g?o 129. 2,
131.1,131.4, 139.0, 140.9. M5 (%: 344/ 346 (parent+l, Br[err erri

100). B.

2-(2.5-Di et hyl pyrrolyl)-6-[4-(1-benzyl -'%ﬁ'peri di n-2-yl net hyl ) - phenyl ] -pyrid
ine To a 100 nL 3N round-bottomed flask equi pped with septum and N2 inl et
were added 40 175 ng (0.509 mmol) N-benzyl -2-(4- brom)benzyl) pi peri di ne

?89610 ngH/ g%"t]‘&hf %h‘ﬁ@'gl 4‘ “\3‘?3575&\?‘3'!"3?% %‘(F)ﬁ &r?i(‘? g&nﬁg%%@%gﬁhmea

PCT/ | B97/ €43 ¢6 Jassaﬁ) 5.100@ 060 S ERW T4 QresH)17.47 (LI=8S 1H)T s (@AGsH), TR7VES
stirred aﬁlH %E for 5 mn, then warned to room tenperature over 20

m nut es. c? e stlrrlng reaction was then added a solution of 105 ng
(0.610 nmol) 2" GZNMR&Q ROCh | 48/4.15618y 107-2,110.8i 118.0, 185, 122.8r 126e8, N27.0, t7d. t he
reacti on, 174 Rbdg, fi@rzkwmms%sﬁsaw%@twﬁomue .g%a'hewfz% 4 hours
t hen guenched with a eous am’@ |um chi oride solutioh. Af'ter extraction
into ?hyl aceM§t(é’? @éﬁ }ayer was washed 10 wth brine, dried over
sodium sul fate for 16 hours to effect BRAMPRE Blation to the pyridine, and
evapor ated. The resi due was chronat ographed on silica gel using

met hanol / net hyI ene chl oride as el uant to afford 36 rrg (16% of an oil.
[err] H NVR ([ e€f4-(1-Benzyifled.5.6-tet in-Syi)-phenylpyridiar2-gamine1 64 (m 1H),
2.22 (s, 6H), 2.6-2.9 (m 4H) 3 11 and 3. 25 (mJItlpIets 1H), 3.54 and

4. 07 ltiple J=8, 15 1H), 7.2-7.4 (m
7H), ggn;Z er'E‘sz -Qime s (m 2H). [err] C-NWR
([err], CDCI [ eT? P)1°°I!§- B)“"QEO*B’"‘EQH‘?@“ E‘MPRF" veiD. @"dss'serzama‘iz inlet werepaddeds. 9,
118. 1, 11816mg %260 Imaip 8-pridyltdfonte. ackP 8rek, RS Chim. 188 A, (1a ),0720138 - (ézo

T00) " 20 Timoh. B2 irealiinm o823 BiaribpBeryraedion:  obE g | (545 bR, ST e
nggdlog qarbaneten ti2Gmp (@ iriimfrioh $atrakigiiphgayiphespbine paihdwnsermlaemam andl1emL wer e
a 266 illed ﬁ&&%km&é refluxed 20 hoursz1 00 mg weplyrI%Ylbor%mc acid aﬁ reflux g oyrid

2-(2,5-dimethyl pyrroly EX peny
i ne, 29 rRPninyed foF Zhyrs, W poHrest 'F’H’é”atﬁfﬂ‘r‘ﬂ eé%’?ﬁ!l‘?ﬂ)‘ﬂ
wat er . Tharetaeacme)orgarﬁc lawswarseﬁdsuetedsttemrh drieddbver sodiim Suifdte) shd avapoeated.

hydr ochl

dilute h;./f(ﬁr 'ﬁ@efl %:?g‘gmﬁ& @9@3%%%1&%&‘%! uﬁﬁgwwgﬂzeﬁ@ &QQF guéggglg%q? ayer
was adj us%f@éf’ e Prduat@san o B0 MEGERlUmM hydr oxi de sol ution and extracted with
et hyl 2scet at e. "HIRRIR (5, CDCls): 2.25 (s, 6H), 5.97 (s, 2H), 7.12 (5, J=8, 1H), 7.31 (dd, J=5,8, 1H),

7.64 (m, 2H), 7.74 (5, J=8, 1H), 7.83 (m, 2H), 8.16 (m, 2H), 8.59 (m, 1H), 8.90 (m, 1H).
BC-NMR (3, CDCly): 13.8, 107.2, 118.3, 120.1, 123.7, 127.4, 127.6, 128.1, 128.6,
129.1, 134.2, 135.9, 138.6, 138.8, 148.2, 148.5, 128.8, 151.8, 156.0.
MS (%): 326 (parent+1, 100).

30

pyridine
To a 100 mL round-bottomed flask equipped with condenser and N, inlet were added
350 mg (1.077 mmol) 2-(2,5-dimethylpyrrolyl)-6-{4-(pyrid-3-yl)-phenyli]-pyridine, 10 mL dry
35 acetonitrile, and 128 ul. (1.077 mmol) benzyl bromide. The reaction was heated at 70°C for 14
hours cooled, evaporated, and the residue taken up in § mL ethanol and 4 mL water, and treated
with 149 mg (2.37 mmol) sodium cyanoborohydride (a few mL dichloromethane was added to
improve solubility). The reaction was stirred at room temperature for 20 hours poured into dilute
aqueous sodium bicarbonate solution, and extracted with ethyl acetate. The organic layer was
40 washed with brine, dried over sodium sulfate, and evaporated. The residue was



organi c | ayer was washed with brine, dried over sodiumsulfate, and
evaporated. The resulting oil was converted to the hydrochloride salt using
1 N HC iwoeskeisét o afford a solid, 17 nmg (48%, 30 np 70- FSTABPT/AI446
[err]H-NWR ([err], CDCl[err]): 1.32 (m 2H), 1.52 (m 3H), 1.63 (m 1H),
2.6-2.8 (m 2H), 3.21 (m 1H), 3.53 (m .Z&), 4.08 (m 2H), 4.50 (bs, 2H),
6.42 ([err], J=B, 1H), 7.05 ([err], J=7.5, 1H), 7.2-7.4 (m 7H), 7.47 (t,
J=8, 1H), 7.81 (m 2H). [err]CGNWR ([err], CDCl[err]): 22.4, 23.8, 25.3,
36.2, 38.7, 50.9, 61.8, 106.8, 110.8, 126.7, 126.8, 35 128.2, 128.8,

128. 9, gl28ngm afbar%pﬁed Jrﬁshcl’geljtﬁﬂa hethbAd/methyleht-Hiorided#s eluani foferd e (%) : 358
(parent+1 100) . | c[ errf d for Jerr]JHerr]Nerr]2HCerr]Herr]QO C
59.50, H PWBC”’R"‘S’"B? Found C 59.54, H 6.98, N 7.32. WO 98/ 24766

PCT/ 1 B97/ 01446 2-(3,$-danethyIpyrrolyl)-G-[4-(1-benzyl 1,2,5,6-tetrahydro-pyridin-3-yl)-phenidfcpiddirie 10

6-(4-1 (% gnaggg ayl) - pi peridin-2-yl met hyl ] - phenyl ) - pri di n-2-yl am ne
Prepared as in % usi ng di phenyl acet al dehyde in the steg@lanal ogous

to 9A, 59% vyi el't-NMR (5 GREW: 1R26(s.Bklo24Te(mi 2Hh Zﬁ?dmo?@aaéﬁ (PheHnd.26l65 Hbn,
and a 1% 1 I t f ta1fS =
di hydr‘?ch%??%?“s’él?ms AR A e AL g e G S
1.4-1.7 (M*)ér‘b”mzﬂ)s 4 (serles of multiplets, 8H), 4.49 (bs, 2H) 6 43

([err], J=8, 1Mc-NMRO@, €BCLY=73.8, 2614)49.2] 545, 6209,18%D, 118.4-1494, (e3.519292, 7. 47

(t, J=8, 9 r I 0, 23.8, 29.7,
38,7, 49. éﬁg% ;%E %&Q ?[9% fﬂé%l}"&%d%& 413565%%51?2 - 128.3, 129.5.
130.9, 138.4, MBUW; 320,(1-'@!'8“1'561@) and8.2. MS (% : 448 (parent +1, 100).
Exﬁgﬂ(g %) 1m3t . ;l-(g rsr;drl]methylpyrrggl)-s-(4-(1-benzy:-p:pegﬂg-r?.yn -phenyl}-pyridine, 170 0 mg (ﬁ-’é .5%):

2-(4- ((2-(2.5- d"ﬁ@{%?ﬁr #}a&? Y"bﬁdy%g (3 ?%ﬁf&l‘%é‘ﬂ’ef%ﬂ ﬁﬂefh"aﬁéﬁé 20
To a éoo 2H), rscggr‘(ﬁzm)trogw Jksamgdngaggcgedméno@ewﬁ )$Hnm<86t(l als8f epediwi t h
a condens inlet were adde ng mo

2-(2,5-di ﬁet pyrroty )-6-(4- fornyl phenyl)-pyrl di ne, 20 nL benzene, 0.384
nL (2.4 nmol) A%MBK&IGDQI&)“.LI%?@S@:\@%@J@3 &a4, ens ﬁg%‘bﬂ?ﬁhé?%&lﬂéﬁi 2%4bi d.
The sgjgut kope 39 71 Pfd#%@@'s“lz@? wmmolfsawaim k947 14818048657, cool ed, and 25
m. 3N ydrochl Qrlc ac 8 ?% e m xture was stirred at room tenperature
for 25 1 hour MhER: 4eP (REERD ?99 et hyl acetate and water. The organic | ayer
was separated, washed wi th aqueous ‘sodi um bi carbonate sol ution and brine,
dried over sodigys s :

To a 100 mL round-bottomed flask equipped with condenser and N, inlet were added
25 135 mg (0.322 mmol) 2-(2,5-dimethyipyrrolyl)-6-[4-(1-benzyl-1,2,5,6-tetrahydro-pyridin-3-yi)-
phenyll-pyridine, 112 mg (1.81 mmol) hydroxylamine hydrochloride, § mL ethanol, and 1 mL
water. The reaction was refiuxed 40 hours cooled, and the resulting precipitate, 6-[4-(1-benzyl-
1,2,5,8-tetrahydro-pyridin-3-yl)-phenyl}-pyridin-2-ylamine dihydrochloride, filtered and dried, 22
mg (16.5%), mp 270-272°C. Additional material was recovered from the filtrate, 60 mg (55%) of
30 . the free base as an oil. |
‘H-NMR (5, CDCly): 2.35 (m, 2H), 2.64 (m, 2H), 3.40 (m, 2H), 3.71 (s, 2H), 4.58 (bs,
2H), 6.21 (bs, 1H), 6.40 (5, J=8, 1H), 7.04 (5, J=7.5, 1H), 7.2-7.4 (m, 7H), 7.45 (t, J=8, 1H), 7.84
(m, 2H).
3C.NMR (5, CDCly): 26.5, 49.1, 54.6, .62.8, 107.1, 110.7, 122.9, 125.0, 126.7, 126.8,
35 127.1,128.3, 129.3, 134.9, 138.1, 138.2, 138.3, 138.4, 155.8.
MS (%): 342 (parent+1, 100).
Anal. Calc'd for CaaHyaNz2HCI1/2H,0: C 66.25, H 6.19, N 9.92, Found: C 6562, H
6.42, N 9.93.



The crude oil solidified on standing, 460 ng (~100%, and was used directly
in the next step. [err]H—NI\/R([err], CDCl[err]): 1.95 (m 2H), 2.195 (s,

2.91 (m 2H), 5.91 (s, 2H), 7.09 ( 7. 36
(b 1H) %V(%E%']’f@ 7.71 ([err], J=8, 1H, 7.81 (t, S’CT{'ﬁ?m%k%?
30 2H) [err]C—NNR([err] CDCI[err]) 13.5, 20.0, 29.3, 37 6, 107.1,
118.4, 120.1, 127.0, 128. 2 128.1, 130.89-131.2, 136.4, 136.7,
138.8,151.7,155.6. M5 (%: 343 (parent+1, 100). 35 B.
2-(4-((2-(2, 5-Dinethyl pyrrolyl))-pyrid-6-yl)benzyl)cycl opentanone To a 100
mL round-bottonmed flask equi pped with condenser and N2 inlet were added the
crude Paterial from above (2 nmol) andEXAMELES 5_4j chl or oet hane. After
di ssolution, 25 nL ethanol was added, followed by 631 ng (10 mmol) anmoni um
formate and 109 T S m xture was refluxed lhours

then treated and pal | adi um on-car bon
(Pd-C) and r ef Prgrared pgjn Exarmh 7C priag theiptermediate, FromHExampleol B do afferd 50 mer ed

t hrough Cgbdej & adolih ne;;;ggamb and nethylene chloride. The filtrate was

evapor at ed, WO 98/

PCT/ | 897/ 01446 HN¥R G C‘?%!réeri' TR A (2B 262 (Bnt) e B3N 45D 3,88 .

bi car bonaig, £68 is| o), 6140es5, Q=g2H) C7.05.(53 U=5 PR BL-2 4, (m\Vas)) erch4vig, Lkg b e dr i ed
over sodi um8 isul fate and evaporated. The residue was chromat ographed on
silica ge( g ng et hyl acetate/ hexane as eluant to afford 410 ng (60%
overal 1) of a YONMR [&reDCH)NNIE.T, [T, 42.7CBET] 1.0 63.6,1106®, (1n0.7,1#26.8,1127®, (m

1.9 (m 1H), 2.38 (m

2. 6%2?@ 1%3% 1253 gg(ifgzgg%gsﬁ 14—1?3830'4@%%6&(?@37 10 ([err], J=8,

1527 (m WB)%):734p(parpatr 1005=8' 1H). 7.83 (t, J=8, 1H), 8.01 (m 2H).
[err]C— NVR ([err], CDCJerr]): 13.5, 20exaM&.B9 35.3, 38.1. 50.8, 107.0,

118.1, 119.6, 126.9, 128.5. 129 3, 136.3, 138.7, 141.5, 151.6, 156.6. IR
(neat, cm [err] : 1735 (C—O)_ . 345 (parent+1, 100). C.

b r BRI ‘ aingpent yl met hyl ] - phenyl ] -

pyri dl ne ;I'o a AQ@B¥[.g)g@d'ob@bérﬂﬂE ﬁ géﬁew pped w t h condenser and

N t

o Ca 80275 oo T A BRG pnEphfried: 122K aSReb with Mo i were added 250, mg 0984 1,

met hanol ,m@el) 24@dromoliebz)cpiperding  (epeteryasa deserbddy i Detrdhaddon d ettars, Rg 689. 715
mol ) SO%W‘?))CH%BQRO'ZPW ﬂ{nh&iﬁbe&'aﬁeﬂyheub - ﬁ&ﬁamﬁ m%cﬂtw

reacti on was heated at %err hour s, cool . ourec?dl nt o
aqueous syaneherahydriden Adt fg‘ﬁl‘m"i’soﬁf aﬁ’fé’ Afid+ ke vﬁé%""@&t‘?'a(?ctswq/\ﬁ HOUP® hy|
acet at e, temgeratues, Golipwed by ladgidonahberizekdehyde hsdiiunm eyandisdrehydrides rand @adeticnacid,

sul fa&g, for a total of 16 hours then poured inio dilute aqueous sodium bicarbonate solution, and

extracted into ethyl acetate. The organic layer was washed with brine, dried over sodium
suifate, and evaporated. The residue was chromatographed on silica gel using
methanol/methylene chloride as eluant, and the product further purified by conversion to the
hydrochloride salt in ether followed by basification using agueous sodium hydroxide solution to
30 afford 175 mg (52%) of an oil.
'H-NMR (5, CDCl): 1.29 (m, 2H), 1.53 (m, 3H), 1.6 (m, 1H), 2.26 and 2.79 (multiplets,
2H), 2.60 (m, 2H), 3.15 (dd, J=3,12, 1H), 3.77 (Ab,, J=13.5, Dn = 41, 2H), 7.00 (m, 1H)}, 7.2-7.4
(m, 8H).
BC-NMR (3, CDCly): 22.4, 24.9, 28.9, 36.0, 51.0, 58.2, 1.5, 127.0, 127.2, 127.6, 128.3,
35 128.5,129.2, 131.1, 131.4, 139.0, 140.9.
MS (%): 344/346 (parent+1, Br /B, 100).

To a 100 mL 3N round-bottomed flask equipped with septum and N, inlet were added
40 175 mg (0.509 mmol) N-benzyl-2-(4-bromobenzyl)-piperidine and 7 mL dry ether. The solution
was cooled to -70°C, and 0.38 mL (0.610 mmol) of a 1.6 M solution of buty! lithium in hexane



and evaporated. The residue was chromat ographed on silica gel using

met hano/ njiguglates 25 chloride (wth a small anount of tri etpgieoeaie as
eluant to afford both diastereonmers as an oil Less polar diastereoner, 140

ng (63%): [err]HNWR ([err], CDCI[err]) .51 (m 2H), 1.63 (m 2H), 1.86
(m 2H),[err] 2.22 (s, 6H), 228(m 3H) .33 (s, 6H, 2.99 (m 1H), 5.93
(s, 2H), 7.10 ([err], J=8, 1H), 7.27 (m 2H) 7.71 ([err], J=8, 1H), 7.83
(t, J8 1H), 7.99 (m 2H). 30 [err]C—Nl\/R([err] CDCI[err]) 13. 4,
20. 3, 32.4, 42 3, 7

1256, 8258 4pyiSe per § mintes” orod redcin wag ghysl gecHiior S350 Inen Wi o
100) . Mor gogroltempeatatarst evee 8Beninuids) 'ﬁgﬂ'(em"ng [reactipMHwhb/Re( [aedeq a sﬂﬁiﬂn[ mfrmp)

1.51.8 (m ﬁ'(& %102mﬁﬁa c?3(2 sﬁ&onahgtgﬁ?olﬁpynﬁm in ? rﬂ@d\(ydéiher. %‘kacfika ’tu@ﬁng)

2..60
7.27 Em Zﬁ)‘k orangs, (’F%rsf']’ed \?"8°°’.“Ll4f’“p?’a§'59 ('?" 4Jh°8'|';p if\qp qupn d Yﬂth Aqyeous
[ er r] G- NVRinfrhétitirh chichieg $adutioh) ‘AftéBextractin. ibto 2Thyb acelfte She orjhnio layé? wads wéshed,

72. 1, }(2/5 v? grﬂn%,?gne(dl&\?eri dlﬂ{g@%}ﬁa e]f8|8 6@ hoJrg ?o %ﬁﬁ*%@r ondaﬂr%EgtoA]ihe Jp4gduZe 51 5,

158. 7. aren
6-[ 3- (2- Di %pmﬂeam'rh%rqwe? ype ﬁ'@fymﬁ@iamhed qsiop I9pL ysinei rasthanal/mpthppprochlorideD
98/ 24766  as eluant to afford 36 mg (16%) of an oil. PCT/ | B97/ 01446

-33- 5 d- b fl d
2 e PO b TG IR S5 S TR OB,
2;] (2, ;5 di nm)h;'hpynd al2g| (nutliplets; ), B.54edrdyd. o {muitipats,| 2)1)3519% l(s;gﬂ-mw tl)‘& (3, J=8,

t t .
ﬁygpgxy‘? pﬁbhdfﬂ (fr(?pc%zj?i%ggolrﬁbgﬁr)éac ﬂ81 n?g?ﬁﬁxﬂg (24 hou;nsmtaeat ed
with additional @ymm(aycamshemymnsmzm 50:8)88.2061.5)68@, 406.8rt1Ady 1196,
hours. |t Mgy ‘i%‘ﬁé‘ 1‘éz%' ‘P% Qb'%efbs'ﬁﬁﬁ%ﬁ"1'2§t1€1z"dw%% 4 3, %61501['4'?'5055535

aci d, and washe acetate e agueous ayer was adjusted t

10 with 6N3&di um hydr oxi de solution, and extracted with two portions of

et hyl acetate. WMbBg%Ro#is (pa@nion gHi0).C Iayer was washed with brine, dried over
sodi u ul fate, and evaporated. The resulting oil (109 ng, 98.5% was
converted to the h drochl orlde salt u3| ng 1N HCI I n et her to afford 115 ng
(83% of a white-&Mt{iBenzy petiy)-phe -garpiner NVR ([err],
CDCl[err]): 1. 4‘906'1'00 R)H}ounﬂoﬂiﬁo&\& ﬂa%ki)eqmﬂtpéiﬂm{rmonaétker ahd N3 n(l&lwe?é‘l)addea 389

325 "1ty 00 g8 8Rar mitby e Faimpfbyronly s ppibe fbqi  Sinpt o,
(m 2H). [4&my @WWQNWOEW'PEN drychiozide.34 mQ'P“!?"O'ZB‘dZ miwater. be gpactipy. 3
71.9, 396.was réfhtked 84 H@d&itnonh?&yd?ox&&ﬁﬂrk hylirszhidridel was sed 1 BompletéIRe reaction),
cooled, poured into dilute hydrochioric acid, and washed with ethyl acetate. The aqueous layer
was adjusted to pH 10 with 6 N sodium hydroxide solution and extracted with ethyl acetate. The
organic layer was washed with brine, dried over sodium sulfate, and evaporated. The resulting
oil was converted to the hydrochioride sait using 1 N HCI in ether to afford a solid, 17 mg (48%),
30 mp 70-85°C. )
'H-NMR (3, CDCly): 1.32 (m, 2H), 1.52 (m, 3H), 1.83 (m, 1H), 2.6-2.8 (m, 2H), 3.21 (m,
1H), 3.53 (m, 2H), 4.08 (m, 2H), 4.50 (bs, 2H), 6.42 (5, J=8, 1H), 7.05 (5, J=7.5, 1H), 7.2-7.4 (m,
7H), 7.47 (t, J=8, 1H), 7.81 (m, 2H).
3C.NMR (5, CDCls): 22.4, 23.8, 25.3, 36.2, 38.7, 50.9, 61.8, 106.8, 110.8, 126.7, 126.8,
35 128.2,128.8, 128.9, 129.0, 129.6, 131.1, 131.3, 138.3, 141.0, 156.2, 158.6.
MS (%): 358 (parent+1, 100).
Anal. Calc'd for CyqH2sN32HCI3H,0: C 59.50, H 7.28, N 8.67. Found: C 59.54, H
6.98, N 7.32.




20 M5 (99: 296 (parent+1, 100). EXAMPLE 12
6-[3-(2-(4- Mt hyl pi perazin-1

-yI) cyc tth) phenyl ] - pyri di n-2-yl am ne Prepared

usi n{‘Qﬁf‘ﬂH %yl pi perazine, to afford a 64%yield of thePﬁfﬂBﬁ?@g t as a
mxture of di astereonmers as the hydrochloride salt, np 212-224[err]C
[err]H-NVR ([err], CDCl[err]): 1.44 (m ), 1.51 (m 2H), 1.7-1.8 (m 2H),
2.21 (m 2H), 2.25 (s, 6H, 2.3 (m 1H), 2.4-2.6 (m 8H, 2.88 (m 1H),
4.60 (bs, 2H), 6.34 ([err], J=8, 1H), 6.99 ([err], J=8, 1H), 7.16 (m 2H),
7.40 (t, J=8, 1H), 7.77 (rn 2H) . 13C—NNR'\$!err , CDCl[err]): 20.1, 27.3,
27. 4, 5325 42.1, 46.0, 52.7, 55.1, 7 , 110.5, 30 126.6, 129.1,
137.0, 138.2, 142.8, 156.1, 158.2. M5 (% 351 (parent +1, 100). EXAMPLE 13
6[4(P|Per|d| £ AR .
N-Benzyl - 4- (4-B+6Hr 0 getored flask
equi pped with Er@nmgenn &H@MNQ g, ndsvag Weylmmbmeﬁ tge §tbii andlogous| tp 9A,

3-(4-Db
Ch(e & rgl%w;gmd ){g?w&@ruyca QQ%YﬂélBCiﬁ t(x@ro?d?;’f\&lﬁﬁhéﬁiadégi?nﬁ L éertaesi JQ" g.em%gmfuene_

The r@actdeB‘ﬁc'H(‘P Wa?émF‘%‘h? B‘S?@EP‘% &WE"“H'&B‘%"&?“ BPICEHENt rat ed. The
resi due was t akERMRIE] ODER): M.4acEim, csa—qnmriu (BOriesdt iRt B 4. wgﬁeﬁﬂi C for

L0 o 4R AW AR08 53 158 a0, S 5k B

resi due \@. di ssolved in 80 nL dry tetrahydrofuran and treated with 40 nL

(80 mol ) of amg ﬂﬂ«»ﬁ&u;ie:gggﬁo bReAD6. 7784 V4o 558 5! 4456, 617 6! %éﬁq%'goi‘éér

The reacti on was our s’ cool ed and eva orated I ssor ved

in 801%rL 126TaieA.3.480.5 1304 4384 1493 144.¢; 18BQi 1682 ar bonate and 3.5 g cesium

fluoride. The meawni:i £48 (paent+-¢fdooxed 16 hours cool ed, and concentrated. The
resi due was taken up in water and et h%*et ate. The organic |ayer was
separ at ed, vvashed W|th br| ne, dri ed o]

gm suI fate and evapor at ed.
ridineP-viamipe acet at e/ hexane as

1.78 &g]
(d, J
([err],
129. 2, 13&m@lph¥§gﬁ)—ﬁyrﬁﬂ\5, 30 mL benzene. 0.384 mL (2.4 mmol) 4-morpholino-1-cyclohexene, and
10 mg camphorsulfonic acid. The solution was refluxed with removal of water for 13 hours
cooled, and 25 mL 3N hydrochioric acid added. The mixture was stirred at room temperature for
25 1 hour then diluted with ethyl acetate and water. The organic layer was separated, washed with
aqueous sodium bicarbonate solution and brine, dried over sodium sulfate, and evaporated.
The crude oil solidified on standing, 460 mg (~100%), and was used directly in the next step.
'H-NMR (3, CDCly): 1.95 (m, 2H), 2.195 (s, 6H), 2.33 (t, J=8, 2H), 2.91 (m, 2H), 5.91 (s,
2H), 7.09 (3, J=8, 1H), 7.36 (bs, 1H); 7.85 {m, 2H), 7.71 (3, J=8, 1H), 7.81 (t, J=8, 1H), 8.07 (m,
30 2H).
BC-NMR (5, CDCh): 13.5, 20.0, 29.3, 37.6, 107.1, 118.4, 120.1, 127.0, 128.2, 128.1,
130.8, 131.2, 136.4, 136.7, 138.8, 151.7, 155.6.
MS (%): 343 (parent+1, 100).

35 B. 2-(4-((2-(2,5-Dimethyipyrrolyl))-pyrid-6-y)benzyl)cyclopentanone
To a 100 mL round-bottomed flask equipped with condenser and N, inlet were added
the crude material from above (2 mmol) and 4 mL 1,2-dichloroethane. After dissolution, 25 mL
ethanol was added, followed by 631 mg (10 mmol) ammonium formate and 100 mg 10%
palladium-on-carbon. The mixture was refluxed 1hours then treated with additional ammonium
40 formate and palladium-on-carbon (Pd-C) and refluxed for 1 hour. The reaction was then cooled
and fiitered through Celite with ethanol and methylene chloride. The filtrate was evaporated,



M5 (% : 328/330 (parent, Br[err]/Br[err] , 15/19), 91 (100). B.

N- Benzyl ( (2. 5-di net hyl Pyrrol yl) pyrid-6-yl]henyl) pi 20
To a 125 WP@H%@ necked round-bottoned flask equi pped w tﬁl!’(glep 93}#1?%% N2

inlet were added 2.93 g (8.88 mol ) N-benzyl -4-(4-bronophenyl) pi peridi ne
and 30 nL dry ether. The solution was cofred to -70[err]C, and 6.66 nL
(10.85 nmmmol ) of a 1.6 N solution of butyl lithiumin hexane added dropw se
over 5 mnutes, After stirring a further 5 mnutes at -70[err]C, the
solution was warned slowly to roomtenperature over 25 mnutes. A solution

of 1.88 gtakarpurss ethyl acetale pndaquoous sadiumbicarbagate Griptign, thei alganic layer sepamtedir

;et her dwlgfwemélﬁadgirtdeﬁrdr Odn‘Wdl Sevé}\/e?dlﬁn rr'smuteeSandatruiarap&aea eacrnea Tesidfel Was ,
ur ne .

reaction &Hg%a‘ﬁ%rﬁgmegdg%&ﬁ% é\%’ﬁ‘gggseﬂ{ %ﬁg'%g’g‘{%‘?o% %3; FQ@ At 'Qms?"l oned

bet ween eeveyall) gtefoame and water, and the organic |ayer separ at ed washed
Wi th brine, antifjure@, epel): Spdwmﬂw m@m e, qvgangn '1Hét2306‘5¥rﬁ"ﬂ-l) Y9k, ght

to effect rearomatlzaflono i ne oration of the
ol verlb.  SeZ2R4ncltD- A48 (phTHnBEL PhACHTBHIETT4. 1 1Hb/5 Aot 3y (5t

acetate/h | Jipweds By JEEHRR BB/ B YHE BD1 de as eluant to afford
REPNE s A Tyt Dy 2. 16

(m 2H), 2.23 (S:NMR)G. o 60" (ﬁ?-”-?% ;30035%?81@083 P, (1§812|1096F21§59(s
2H), 7. 121480k, 1358, 13613) 138/7,247.5M516, 158¢., 7. 73 (d, J=7, 1H), 7.85 (t, J=8,
35 1H), 8.03 eg‘H?‘['g ﬁew%gcw ([err], CDCl[err]): 13.5, 33.4, 42.5,

54. 2, 63 5, 10 127.1, 127.3, 128.2, 128.7, 129.3, 131.4,
136. 315138, 3, 1M5 (%): 34%B(perertst, 100).156. 8. NS (% 422 (parent+1, 26), 91
(100). C. 4-(4-(2-(2.5-D nethyl pyrrol y)pyrl d- 6-yl ) phenyl ) pi peri di ne 40

To a 100 m_ ro d £l -

added 1.21 :

di met hyl pm ] dpqlm)-pw\dchosmyeq ﬂﬁﬁbﬁwaﬂw p@h mdﬁesersod Ny inlet wene added205aw0

140 o100 gggg (o2 S @ty Eﬁg&" Wéi’w”%mwmmﬁﬂ?ﬁ?? R, 1

t rea’?ga V\{ ﬁ? "é%ﬂ“ ’1% tiqe ﬁﬁ F‘gsg P@F’I"uxed 3 hours. It
was then mobtmbmmhet ahd € dd(0t7hE oungll) aCetici acid. Wihe iestibrawas heated atr809C\fbrdte
chlori de. yﬂsﬁ ﬁ%god?@@mﬁ Qﬁﬁk&ﬁum Bﬁgrﬁandwsbl&o‘ﬁt hi nideib Wa§ 2N

aqueous SO nat e so utlon ani ¢ | ayer separated,
washed wi Pfraged M’é“ etipy} acatatp, and the afoanis mer washedwith bring drieg over sediues Sufatas f or d

734 ny ( 7&d)evaporaed OThe refsidue Wi dimetbgeaphbd ofCBTtd gol bidg mith8Rblgweathyien, 2. 20
5, A0l o iy o e g g it (=
Less polar duaslereomer. 0 mg (6
'H-NMR (5, CDCh): 1.51 (m, 2H), 1.63 (m, 2H), 1.86 (m, 2H),5 2.22 (s, 6H), 2.28 (m,
3H), 2.33 (s, 6H), 2.99 {m, 1H), 5.83 (s, 2H), 7.10 (5, J=8, 1H), 7.27 (m, 2H), 7.71 (3, J=8, 1H),
7.83 (t, J=8, 1H), 7.99 (m, 2H).
30 BC-NMR (5, CDCLy): 13.4, 20.3, 27.3, 28.2, 32.4, 428 453 71.8, 106.8, 118.0, 118.4,
126.7, 128.6, 129.4,135.7, 138.4, 143.8, 151.5, 156.8.
MS (%): 374 (parent+1, 100).
More polar diastereomer, io mg (4%):
'H-NMR (5, CDCly): 1.5-1.8 (m, 8H), 2.20 (s, 6H), 2.32 (s, 6H), 2.45 (dd, J=10,14, 1H),
35 2,60 (m, 2H), 2.95 (dd, J=5,13.5, 1H), 5.81 (s, 2H), 7.10 (5, J=8, 1H), 7.27 (m, 2H), 7.71 (5, J=
1H), 7.84 (¢, J=8, 1H), 7.87 (m, 2H).
~ BC-NMR (5, CDCL): 13.4, 23.5 27.5, 30.85, 41.0, 42.3, 43.3, 72.1, 106.8, 118.0, 119.5,
126.8, 128.6, 120.4, 136.0, 138.4, 142.7, 151.5, 156.7.
MS (%): 374 (parent+1, 100).
40 D. 6-[3-(2-Dimethylami opentylmethyh-phenyll-pyridin-2-ylamine




1H), 8.01 (m 2H). [err]CNWR ([err], CDCl[err]): 13.5, 33.7, 42.5, 46.7,
106.9, 118.1, 119.6, 127.2. 128.5, 128.7, 15 136.4, 138.5, 147.7, 151.7,

156. 8. Myd 94 4%32 (parent+1, 100). D PCT/IBY7/0
6-[4-(Pi perldz 4-ul)-phenyl]-prridin-2-ylamne To a 100 niL roundl Eottorred

fl ask equi pped with condenser and N2 inlet were added 100 ng (0.302 mmol)
4-(4-(2-(2,5-di nethyl pyrrol yl)pyrid-6-yl-$¥henyl ) pi peri dine, 10 nL et hanol,
1 20 nL water, and 417 ng (6.04 nmol) hydroxyl am ne hydrochl ori de. The
reaction was refluxed 20 hours cool ed, and poured into dilute aqueous
hydrochl oric acid, then washed with ethyl acetate. The aqueous |ayer was
adj ust®d to pHold 109 M. Bung-beltmes fsl requippRel with candeaseannd dix timetovere addédc e

with et hnhoaﬁfq-@? at@wsThﬁ.nmﬁbz-@ddHéﬂ@yjlpyﬁ-oﬂy@#{é-(iﬂ@ﬁ\ H@‘g%wcfoge@g, ﬁ?’"d“ ed

over sodi ﬁ % %g gt mape re‘iultl n
convertec? PRy ﬂ?/d?o | 8P m ey N6 28icm 7%t'H@P')t6Yda‘T’W@m!P9a tan
solid, 3Mhydgchl@Riz  The reastion a‘lzn;veeﬂm&i‘[ 24 rto@s {renteq HItNI\Rd(tibﬁilrI}ydr&Whﬁﬁ r] )

1.63 ( m h%ﬂ:chlénd%oar(ﬂeﬂ% a &ﬂﬁ@r ouH‘D lt w%s %n(d&)ligg%v 'ﬁé)ﬁ}%%(’

Sbg 1%1:')) hvgf 9f§°f(°rﬂ°'°zflﬂd “'TSQF? r'éh RM i%@?er]Themqwem wasaamste pbl Wowith,

1086. ? 156, ﬁdnuﬁﬂ@dﬁzxadb%mﬁvn Ja'ha étradti@Bwith twolporans 30 ethfiodtefhitel SBhedeondd?)

254 par

6-[ 3- (2 % ?VLE%S ggn&%g{g c R s“h"}"’“"ﬁ‘ n T BYAPPERISS: 2THA BRNND 35

Pr epar ed °A§148{ng: 88,531 was £cn ‘*ﬁgﬁo g&#&%‘ﬁé&'?ﬂ riaft aising AN Gl dn ethar aFford t15d of

t he | ess nppisan) bsPWhite safid, o mapmoat ion of I sorrers assigned the cis

stere chem str, e, salt, 198- 205 err] C rr] H NVR

([er r1] CDCl [eér’j"?Ff (%Q%xg% . 158 4, ?‘Fh 183 (m, 2"' Jn( .1‘Jf-¢|1) 22948, (m

411H)52 (2b8BH! .ty (ral 2151), 234 (EH—saassrigga(?d(bs fg#tu?tag@dmmm% 7.92 (5, a-emgm zdtra
r :

(m 2H), Q@S’@a@'ﬂ«-—g'\%ﬁe{éd@ .. WD 98/ 24766

PCT/ | 397/01446 C-§¥R (5, CDCly): 2%r27]@m121%r42}q, ASDCITH &, rPB.7, 200.6, 12656,2,

52616 igsﬁiziéﬂ 1392, #2462, &5% 254128 58 :I\))/IS (100/;5 é5él? o t+1, 100)

par en : :
Anal .2%al c[erﬁ% "’)f%g g&[*’é‘?’]‘jh[‘@&’r]N[err]zHo Herr]O C 62.72, H 8. 01, N
9.54. Found: C 62.66, H 8.12, N 8.83. EXAMPLE 12

7.23

Prepared as in Example 11, using N-methylipiperazine, to afford a 4% yield of the
25 product as a mixture of diastereomers as the hydrochloride salt, mp 212-224°C.

'H-NMR (5, CDCly): 1.44 (m, 2H), 1.51 (m, 2H), 1.7-1.8 (m, 2H), 2.21 (m, 2H), 2.25 (s,
6H), 2.3 (m, 1H), 2.4-2.6 (m, 8H), 2.88 (m, 1H), 4.60 (bs, 2H), 6.34 (5, J=8, 1H), 6.99 (5, J=8,
1H), 7.16 (m, 2H), 7.40 (t, J=8, 1H), 7.77 (m, 2H).

C-NMR (5, CDCh): 20.1, 27.3, 27.4, 32.5, 42.1, 46.0, 52.7, 55.1, 70.0, 106.7, 110.5,

30 126.6, 120.1, 137.0, 138.2, 142.8, 156.1, 158.2.

MS (%): 351 (parent+1, 100).

EXAMPLE 13

35

A. N-Benzyl-4-(4-bromophenyl)piperidine
To a 250 mL round-botiomed flask equipped with condenser and N, inlet were added

4.77 g (17.72 mmol) 3-(4-bromophenyl)glutaric anhydride (prepared as described in J. Org.
Chem., 21, 704 (1956)), 1.90 g (17.72 mmol) benzylamine, and 80 mL toluene. The reaction
40 was refluxed 1.5 hours cooled, and concentrated. The residue was taken up in 80 mL acetic

anhydride, and heated at 100°C for 16 hours then cooled and evaporated several times with



10 EXAMPLE 15

6-[3-(2- |_ohexyl am no) - cycl opent vl net hyl ) - phenyl ] - pyr

Pr epar ed('vgé%l/%"%:anpl e 11, using cycl ohexylam ne, to affornger r‘?ld % y| el d
of the nore polar isoner after separation of isoners, assigned the trans
stereochem stry, as the 15 hydrochlorid¥-salt, np 175-185[err]C.
[err]HHNMR ([err], CDCl[err]): 0.9-1.4 (m 6H), 1.5-2.0 (m 11H), 2.33 (m
1H), 2.52 (dd, J=8.5,13, 1H assigned trans stereochem stry), 2.81 (m 2H),
4.56 (broad s, 2H, NHerr]), 6.38 (d, J=8, 1H, 7.02 (d, J=8, 1H), 7.21 (m
2H), 75 43oluepe Jo-8emovd exqess Oacelic aphjdridé.cr TheCregkdue (Yas dissoh@RICIT 80rip).:dr@2. 5

ii 01 6 2? Z%tr%l%roﬁlraﬁgndnrea@ ﬁth ﬁm@ 58031%75!1 of & 23N 86}&509 of %age n%ggg%.tlﬁie it 06- 7’
(par ent + Icetrqty@ofurg(h aThe '68?‘\9[‘ &aﬁ]rgflumq 18 hours cooied and evaporated hen dissolved in

Cl err] H esg ﬂanthhm}l ldodl frested witte 8.5]g-§odium| darbofiaté hnd 8.5 gteSiut Muolid® . THe. redctiond: C

61. 78, H
6-[ 3- § ene %Ijrétr’nrs% cd(])(%g%b o Tms'dﬁe %1 ]ak?ﬂ/'r’pd‘ weter 2nd eie
Prepat®d asstate Bt%lﬁ‘@?@!c fayer Ué’r FRPaF ﬁ]ﬂd rine,; Gried roves spdiung @Dél of

the | esrs] dVabérateds OTTRI reaiauee».«asenwmwgmd nacli toh %maerlg% u?ggftﬁﬂ&}i%id&%%&hﬁe as

St er eoche a rrde sa np err
[err]l—l—Nl\flrg'ﬁgoyﬁ ’dsﬁ%‘pj’ M]"?gpk‘?sz (m 6H), 1.75 (m 2H), 2.20 (m 1H),
2.36 (dd, J=10'HISMRIB)CDCIT- BI8 (MdHARDS (m, B3, ewamdwz 302 (MH)r 3.56 (s, 6. 41

Sds J1320 5’59775‘7%“)“‘“””3”*'“9 771 4 Je.2 7 2 7.32(1m2 5|2_|)8 97 gg e

1):
34.2,186. 7, 44 NMQI%C 3)7 31062§ 11@]3é 111% 137012%?% 1292’81&92.112849
139.1, 13&s%, 14588. 4, 140.4, 142.7, 156.3, 158.3. 35 M (% : 372

(parent+|, 100),. A0 I r rr]N[err]2HCI 5/ 3H err] O C
63.29, H 7.29, bﬁ@?%ﬁ/@ﬁ%&&é@é ’ﬂ—‘ﬁ%’é@ﬁN 8.66. EXAMPLE 17 40

6- [ 3- (2- (N- Phenet hyl am no) - cycl opent yl net hyI )-- phenyl ] - pyridi n-2-yl am ne
WD 98/ 24766 B N-Benzyl-4-(4-(2-(2.5-dimethyl | eridine

phenefhyi am nel e — B B el et e

separ at i overefadiesh @8 g (mingwam{:m;ywmmommwmndm end 3@k idey ether.
hydrochl ofjed@siah ivas Sd1el 0 - 7038 £1d'6 66 mL (10.65 mmol) of a 1.6 N solution of butyl lithium
in hexane added dropwise over 5 minutes., After stiming a further 5 minutes at -70°C, the
solution was warmed slowly to room temperature over 25 minutes. A solution of 1.83 g (10.65
25 mmol) 2-(2,5-dimethyipyrrolyl)pyridine in 10 mi dry ether was then added dropwise over §
minutes, and the reaction, which tumed slowly dark red, stirred at room temperature for 3 hours.
The reaction was quenched with agueous ammonium chloride solution, partitioned between
ethyi acetate and water, and the organic layer separated, washed with brine, and dried over
sodium sulfate, allowing it to stand ovemight to effect rearomatization of the pyridine ring. After
30 evaporation of the solvent, the residue was chromatographéd on siflica gel using ethyl
acetate/hexane followed by methanol/methylene chloride as eluant to afford 1.21 g (32%) of an
oil. '

'H-NMR (5, CDCl3): 1.86 (m, 4H), 2.16 (m, 2H), 2.23 (s, 6H), 2.58 (m, 1H), 3.05 (m,
2H), 3.59 (s, 2H), 5.95 (s, 2H), 7.12 (d, J=8, 1H), 7.2-7.4 (m, 7H), 7.73 (d, J=7, 1H), 7.85 (3, J=8,
35 1H), 8.03 (m, 2H). -
BC-NMR (5, CDCly): 13.5, 33.4, 42.5, 54.2, 63.5, 106.9, 118.1, 119.6, 127.1, 127.3,
128.2, 128.7, 129.3, 131.4, 136.3, 138.3, 138.5, 148.0, 151.7, 156.8.
MS (%): 422 (parent+1, 26), 91 (100).
C. 4-(4-(2-(2,5-Dimethylpyrrolyl)pyrid-8-y)phenylpiperidine
40 To a 100 mlL round-bottomed flask equipped with condenser and N, inlet were added
1.21 g (2.87 mmol) N-benzyl-4-(4-(2-(2,5-dimethylpyrmolyl)pyrid-8-yl)phenyl)piperidine, 30 mL



[err]H-NMR ([err],

CDCl [err]
1.75 (m 1H), 1. 93 (m 2

): 1.29 (m 2H), 1.40 (m 1H), 1.59 (m 2H),
2.51 (dd, J=8.5,13, 1H), 2.6-2.8 (m 5H), 4.

H) 55
(broad s S5kl err]) 6.40 (d, J=8, 1H), 7.05 (d, 10 J=Gcrhdbvofad- 7. 4
(m 7H), ¥ : H, 7.81 (m 2H). [err]C-NVR ([err], CDCl|err]):
2.5, 30.8, 32. 6 36 4,40 3,47.6,49.70, 64.5, 106.8, 110.6, 126. 0,
126.6,128. 3, 128.6,129.0, 137.25 138.2,°P80.0, 141.8, 156.0,158.2. M5 (% :

372 (parent+1, 100). Anal. Calc[err]d for
C[err]H[err]N[err]HCI[err]2H[e'rr]O C 63.69, H7.27, N 8.91. Found: C
63.80, H 15 7.41 I\/Eth | perazin-1

(4
-yl)- c§cl ehangh hed ﬁﬂ"’?ﬁ Wg‘r‘?ﬂ)laf“wq'ﬁ W‘“%‘ey%%qn 1Pem9>r19ya aliadivm-onreamen e 11,
usi ng- N- ney. h}?ﬂqonepﬂibamalceﬂukm ‘Bfidup trdatad Wibagditdnadl ahmbdiem 26tmaty sritLRd-Casnd
t
Ter e He nalanf ﬁ.ﬁ%ggfa@a e B6q)y dhd il ufifuchtidue R, bitandi Fia Thishigene,
3H), 2.4- Qh'q"d@m B filtrate gwag ﬁyamted-4tass" (4Br Badthy, acetate Ngadeaquepus @omyrr( d.
~[J =8, Ic 1H) bicarBenatel soldtion, addShe ofgdblc (ayer Sdparated, ﬁsﬂegéwng:ﬁigg.lgﬁedggveg%ogg}ngzH) :
err err ,
50. 1, %‘"%5 'é‘] e"f&@;lfm%&g"ﬂ%?@g T "Zaﬁég 1,137.0,138. 2, 143. 1 , 156. 2,
158. 1. I\/IS (9) - "HBHIR (52 EBRL)11-80 0D) 4HIZ:E0, (SCBHC 2R (N 1ioR.78 (m, 2H), 3.23 (m,

% ezrll Hl[zg%a% blfsgr(s%iihgls /(g Hﬁ—?rﬂ éaﬁfh rﬂﬂ rzhgh.71'~“gg5.7=32‘i3n) .88 @ b=gN

[ 3-(2- (N-Hé) 939 ?rf@)-cycl ohexyl et hyl ) - phenyl ]-pyridin-2-ylam ne Prepared
as in Exanple Pﬂ:rummcmmnmgzybzsmm 42.6, 46.1,0108.901 1820 01)10.6) 12702, 12855, pegduct

as a pixt as the hydrochloride salt, np 170-185[err]C.
err N ‘err 1.3-1.4 (m 4 1.6-1.8 (m 4H), 2.57 ,
f8 i I PRI IS dd

J=9, 13, 2H), 2M753(%()m%3% arem , 108).84 (m 1H), 3.77 (dd, J=9,38, 2H), 4.58
(broad s, 2H, pbH§ lamige 05 (d, J=8, 1H), 7.2-7.4 (m

7H), 7.46 (t, Jr%a@ Wi Brlhelol ba, §Pid: ftd haoe

25.6, 27.0, 28
128.1, 128003ng (RIN2BNmet3-(4(2-RIstimethylpyralyhpyviris-gpheadpperidins 10 mLieharp), 1IVB

(99 : 3(? 2 foRNabdt! ank 413 08Y 8.04 Gnmot) hydroxg&ﬂﬂﬁe hﬁﬂJcﬁlBﬁfer ]ﬂefréﬂchon was reﬂuxed 20
CH:[ gzr r2]5H[ er%x]z@%per rd] 2%%') e egiévlte aqueous hygrbchlonc a%le then was%ed wntﬁ etrhyl aceta%e
PCT/ | B97/ THeddgueous layer was adjusted to pH 10 with 6 N sodium hydroxide solution and extracted
twice with ethyl acetate. The combined organic layer was washed with brine, dried over sodium
sulfate, and evaporated. The resulting oil (77 mg, 100%) was converted to the hydrochioride
25 salt using HCl in, ether to afford a tan solid, 32 mg (32%), mp dec. above 150°C.
'H-NMR (5, CDCl3): 1.63 (m, 2H), 1.80 (m, 2H), 2.60 (m, 1H), 2.68 (m, 2H), 3.14 (m,
2H), 4.68 (bs, 2H), 6.36 (d, J=8, 1H), 6.97 (d. J=7.5, 1H), 7.22 (m, 2H), 7.41 ¢, J=8, 1H), 7.79
(m, 2H). '
BC.NMR (5, CDCly): 34.1, 42.5, 46.8, 106.9, 110.5, 126.9, 128.3, 137.6, 138.2, 147.0,
30 155.9,158.3. '
MS (%): 254 (parent+1, 100).

EXAMPLE 14

6-[3-(2-(N-Cvclohexylamino)-cyclopentylmethy-phenyil-pyridin-2-ylamine
as Prepared as in Example 11, using cyclohexylamine, to afford a 76% yield of the less

polar isomer after separation of isomers, assigned the cis stereochemistry, as the hydrochloride
salt, mp 198-205°C.
'H-NMR (5, CDCly): 1.0-1.9 (m, 16H), 2.21 (m, 1H), 2.34 (m, 1H), 2.45 (m, 1H), 2.82
(dd, J=5,13, 1H, assigned cis stereochemistry), 3.21 (m, 1H), 4.52 (broad s, 2H, NH>), 6.40 (d,
40 J=8, 1H), 7.04 (d, J=8, 1H), 7.23 (m, 2H), 7.45 (t, J=8, 1H), 7.81 (m, 2H).



-38- 5 EXAMPLE 20 6-(

[ 2- (2- Et {rxdgreby| am no) - cycl ohexvl neth yl - phenyl ] - pyri di n-ptayalonoisae
Prepared as I n anple 11, using 2-ethoxyethylam ne, to afford a 100% yield
of the product as a m xture of di astereorrers as the hydrochloride salt, np
70-90[err]C 10 [err]H—NNR([err] CDCI[err]) 1.21 (t, J=8, 3H)
1.2-1.7 (m 8H), 2.5-2.9 (nmultiplets, 3H) 3.4-3.6 (m 7H), 4.54 (broad s,
2H, NH[err]) 6.39 (d, J=8, 1H) 7.03 (d, J=7.5, 1H, 7.22 (m 2H), -7.44

t J=8 . 1.8 . LOMIR oS :
(28. 7. 530. 4 322%‘“'\41%% 00?63)8 08y 62' 3@15&3 %3121533?0!“11 %965191%3619% 5,
129. 3, 16?0.@ 12638 1291.’11517@13&4,21447 1562,25848. 2. 15 M5 (99: 354

(parent+1, 10 Cerr]Herr]Nerr] HC 9H err] O C 44. 90,
H8.73, N 7. 1%3#"&88%5“?2&“2 °8L 8.82, N 6.82. EXAVPLE 21 20

6- (4- ( 2- ( 4- Bersngal.[f3aied. ém%l'!mfjalzﬁ%ljzﬂ oﬁ@iyﬂdéﬂm)'ﬂQéﬁeﬁwrF: [$/62.68, M 8121 am n
e Preparggdggg in Exanple 11, using N-benzyl piperazine, to afford a 67%

yi el d of the product as a m xture of q: as;grgg{mrs as the hydrochl oride
salt, rrp205 21 5[err]C [err] H-NMR ([ [err]): 1.0-1.8 (m 8H),
1.819(m 3H), 2.4-2.6 (m 8H) 2.92 (m 1H), 3.51 (singlets, 2H), 4.53
(bs, 2H, NH[erg. ) f P i idmina /-3 (M 7H),
7.45 25 (t, J= err]): 19.8.
24.5, 25.7, 26°rgpar3@ a§1m §);ar@le b Lfmg5cgc h _ 8@5%’ yield of the more
106. 7, 11©oﬁr 1lid6mér, lafter Separdtidh, b Jisdmérs.adsigred. (ﬁ';e I&Bs (stereochemistry, as the
138. 441 (parent+1, 100). Anal. Calc[err]d for
C[errz‘]5 gr?l'?ﬁfri%'#‘f"]s?ﬁd"éﬁ/g?g”f@H[err]o C 60.36, H7.34, N9.71. Found: C
60. 53, H 30 7.'BIENMR (8. CDC) ERAMPY B, B]), 1.5-2.0 (m, 11H), 2.33 (m, 1H), 2.52 (dd, J=8.5,13,

SyE |4 dl( ﬁ g #ghé@%@%&kéﬁ%ﬂ&&f)ﬂﬁgg%g Na. %s %(rltaoc%' G T«@z()y%%%t(t]yﬁs Rigny! -

N (N soBrQ?p(Ql JBe i A (% B M'Pﬁed'Q dth7f7c9r(H‘ 3”1)4% yield of the product as
a mxture of dPENMR rwcas)a&zmeshydsqphsorwr 94, 133.6034.5800.3084 6 54.5;

(92, B T ik, g b (ot o2, 5. 6

(hept ets, J=6,M8Kl): 3_wOSparettrd P05, 2H, NH err]), 6.40 (d, J=8, 40 1H),
.02 (d, J=8, l4dai. daidd f&razarg)wszﬁcﬂézwo é:%%ﬂaH)is& £Po.68) Fbid: © 61.78, H

8.01, N 8.12.

EXAMPLE 16

25

Prepared as in Example 11, using phenethylamine, to afford a 85% yield of the less
polar isomer after separation of isomers, assigned the cis stereochemistry, as the hydrochloride
salt, mp 170-185°C.

30 'H-NMR (5, CDCly): 1.52 (m, 6H), 1.75 (m, 2H), 2.20 (m 1H), 2.38 (dd, J=10,13, 1H),
2.7-3.0 (m, 4H), 4.53 (broad s, 2H, NH>), 6.41 (d, J=8, 1H), 7.04 (d, J=8, 1H), 7.14 (m, 2H), 7.2-
7.3 (m, 5H), 7.46 (¢, J=8, 1H), 7.79 (m, 2H).

3C-NMR (3, CDCl): - 21.2, 28.9, 30.7, 34.2, 36.7, 44.6, 49.9, 61.7, 106.9, 11 0.8, 126.3,

126.8, 128.6, 128.9, 139.1, 137.3, 138.4, 140.4, 142.7, 156.3, 158.3.
35 MS (%): 372 (parent+1, 100).

Anal. Calc'd for CasHaeN32HCIS/3H,0: € 63.29, H 7.29, N 8.86. Found: C 63.31, H
7.35, N 8.66.

EXAMPLE 17

40 8-[3-(2-(N-Phenethylamino)-cyclo imethy)-phenvyl]-pyridin-2-ylamine



WD 98/ 24766

PCT/ I'B97/ 01446 -39- 5 [err]C-NVWR ([err], CDCl[err]): 22.75, 24 5,
25.7, 26. yyo efhdaes 60. 5, 50.2, 53.8, 61.5, 65.8, 106.7, 110. 990144
129.1, 137.0, 138. 2 143.0, 156.1, 158.2,169.2. M (%. 450 (parent+1 100) .
Anal . Calc[err]d for C[err]H[err]N[err]SHCI 1/2Herr]Qerr]Herr]O: C
57.98, H 8.32, N 10.91. Found: C 57.77, $-7.90, N 10.85. 10

EXAMPLE 23 6-14-((2-(Phenethyl)-[2.2.1] bicyclohept-1

-yl)met hyl ) - phenyl ] - pyri di n-2-yl am ne Prepared as in Exanple 11, using
N-phenet hyl am ne, to afford a 73% yield of the product assigned the trans
st er eGchenmi st rRreparpd 89 Sxample 1 1.cismgearhenethyiamine, to affordcs B§%:vieidzof the mare
CDCl [er r pblar liséndr. 4ftémsegdriition] ob Gsdnvars,2 ldssigried Othe( bramsa diefoochdistry] . 85 then

4 (dd, J=10, 14, 2 2.7-2.8 4 3.10
(dd J= 4%!‘5'“@?-'!'“55'5'@%%0@1%%9%5 gtereochem stry;_D 4.54 (bs, (ran IIili)H[err]),
?t41J(Fl J=8, 'H-NIR (s; .GDCH)d 1.28=(M, 2H),H.40 {n21H), &Sﬁm.ﬂbl)ns'](ra?n(lxm 93N, 471 46
e r
$1 7 hezk 2l Lalrel o, 265 q o i ot B Reigd) o ELEUB 10 kg, 6. os &7
126. 11012@=8% 1HLOB2-7.41(e8 7H), 7884t d=8, m 781 (m;QHi; 140. 4, 142.8, 156.2, 158.2.
M5 (99: 398 (p¥-smirtd, cHER) 224)80.8, ﬁaé 264! 40.9, i7<br497o 64.5, 106.8, 110.6, 126.0,

g[grzr] H[ir%%Nzéia;mg% rorggschs 1582350 0 141 §35e ) 30 Found: C 66.00]

6- [ 4- ((2- (3- aass Iy yaMRdpdert+ L1AGX - 6- y| ami no) - [ 2. 2. | ] bi cycl ohept - 1-yl ) met hyl
) -phenyl] - PyL Irfd). 'bﬁ?chd’*o?@zﬁ% RRABRIAG,0ASc 63, 68X ATRI7E N lg1, USduRE: C 63.80, H
ex-6-ylamn

3-aza-bi cyc o e, to afford a 78%yield of the product as
a mi xBur 43¢ N 5<§stereorrers as the hydrochloride salt, np 248-260[err]C 30
(dec.). [err]HHNWR ([err], CDCl[err]) EXAMPLE(18r cad d, J=9, 2H), 1.29 (m
4H), 1.53 (m 2H), 159(broads IH), 1.89 (broad s, 1H), 2.12 (m 1H),
2.21 (ddd, J=3, 14, 24 2H), 2.48 (broad s 2. 78 dd, J=4,13, 1H

assi gned t r an$-i3t{&(&Methyipipetaziny-yvincysishexyimef enlEpvrigin-2dengine o NH[ err] ),
6.39 (d, J=8, Pl'bﬁaraﬂ ad%n Edamﬂeﬁ15us:ﬁd-|)~»m&hilﬁlpémm£f$,aff3m41ﬂ 96, yidid Sof tAd]) ,

5773 " @“é@aj“"%"éeg"[“’i&% %N%é‘[’i' 'Jﬁc"'%gcé["?g?]'%?”ﬁé'gs 2?13 625126 7,

128.9. 137 1, 'H2EVIR (5, OTIE, 1.136 @), BER.13-1.WEm( 99), 2.27 6, Sifa a2 7 fm, 8H)09.90 Anal |
Cal c[err r WNHes kd @Gkd /4 Q24! £18 fu4pf; e, H
LS | 1 S R B A o et
m
13C-NMR (5. CDCl): 13.8, 24.5, 25.7, 26.9, 30.5, 37.2, 45.9, 50.1, 55.5, 65.8, 106.7,
25  110.6, 126.6, 129.1, 137.0, 138.2, 143.1, 156.2, 158.1.
MS (%): 365 (parent+1, 100).
Anal. Calc'd for CoaHaNgIHCI5/2H,02/3(C4H0O): C 57.26, H 8.11, N 10.41. Found:
C 57.15, H 7.81, N 10.11.

EXAMPLE 19
30

6-[3-(2-(N-benzytamino)-cyclohexyimethyl)-phenvll-pyridin-2-ylamine
Prepared as in Exampie 11, using benzylamine, to afford a 72% yield of the product as
a mixture of diastereomers as the hydrochloride salt, mp 170-185°C.
'H-NMR (5, CDCly): 1.3-1.4 (m, 4H), 1.6-1.8 (m, 4H), 2.57 (dd, J=9,13, 2H), 2.73 (m,
35 1H), 2.84 (m, 1H), 3.77 (dd, J=9,38, 2H), 4.58 (broad s, 2H, NH.), 6.40 (d, J=8, 1H), 7.05 (d,
J=8, 1H), 7.2-7.4 (m, 7H), 7.46 (t, J=8, 1H), 7.82 (m, 2H).
BC-NMR (5, CDCly): 25.2, 25.6, 27.0, 28.6, 38.0, 50.8, 51.3, 56.1, 60.1, 106.7, 110.6,
126.5, 126.6, 128.1, 128.3, 128.5, 137.1, 138.3, 141.2, 141.9, 142.5, 156.2, 1568.2,
MS (%): 372 (parent+1, 100).
40 Anal. Calic'd for CasHagN32HCI3/2H,0: C 63.69, H 7.27, N 8.91. Found: C 64.03, H
7.25, N 8.90.
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PCT/ 1 B97/ 01446, -40- 5 peTssills 25

6-[ 2- (N-IWl ﬁ%’?‘ﬁﬁ ani no) - 5- phenyl - cycl ohexi net hyl ) net hyl ) - phenyl] pyri di n- 2-
yl ami ne Prepared as in Exanple 11, using N-phenethylamne, to afford a
77.5%vyield of the product as a m xture-¥ di astereoners as the

hydrochl oride salt, np 178-192[err]C (dec.). 10 [err]H-FNMR ([err],
CDCl[err]): 1.2-1.5 (m 6H), 2.2-2.5 (m 3H), 2.84 (m 4H), 3.03 (m 1H),
3.13 (m 1H), 4.49 (broad s, 2H, NHerr]), 6.41 (d, J=8, 1H), 7.02 (d,
J=7.5 §1H), 7.2-7.4 (m 12H), 7.46 (t EXAMPLE29 7.74 (m 2H). [err] CNWR
([err],CDCl[err]): 32.6, 33.0, 36.7, 338 7, 38.8, 43.8, 44.7, 48.1, 60.4,
106.8, 110.8, 1259 1263 . 6. . 8. : 28.8, 129.6,
137.3, 138.3, &t gthyiamnopcyciang e B-2-4aming s> (par ent +1,
100). Anal. CaPabsred Jad i &xa:@le nn] M{my z-pmparetﬂymﬂme,/m @ft’{mdrsr ]nm% gietd of the

(G er 1] H G0l Pk o fioffe 4 iadbeboris sbin nidrociiaan mfo-diRc, H 7- 29, N 6.17.
6-[ 4- 102- (Phen&i—NMR] (8] COCla)1 | 1310l -8kt 1.2-1y7 ety 2.5-29Hewitipletsy BHYi3pd-2.6y | ani
ne Prepar @‘éﬁﬁ 1y relna+96% vi el d
of the prodﬁ assl gne ?Heﬂﬁ)?%?g’rg%)égﬁg%ei%k@mﬁg 1“8 F’gr%l) %g«
[err]HNwﬁs(E'é)r?P"('cdﬂ'l')[err]) 1.08 (m 1H), 1.15 (m 1H) 1.2-1.4 (m 4H)
1.57 (m 2H) BCOHMR 18, CUCL)1HE.2, 26.0,58.2 2008, 321:1) 46.2, §618,(sMo0, 6bi5, 66226 %70 M

4H) 2.77 5 H d, J=8, 1H), 7.05 (d,
JS)S, 1H), é%""gﬁ) 9247?28?%5‘%&’4? 5? 5}"2? E ( 7.81 (mzH) (
[err] @ NWR ([eMs](%)mqDenenw 100p. 1, 27. 4, 36 4 36 6 37.1, 39.0, 41.7,

49.7, 52.5, 68amal. 3di6d Sor cLHN;02HEPILO: 18G4 60, A7 N A28 PoundZ S 94 6834 3,
138. 3 1 %8% %4% 3, 156.1. 158.2. M5 (9: 398 (parent +1, 100).

Anal . Nf § Cerr]Herr] N err] 2HC H[err]Ol/2(C[err]H[err]O) C 66. 28,
H 7.67, N 8.00. Found: C 66.57, H 7. 4EXAMPLEGM EXAMPLE 27

6[((2(3 aza-bicyclo(3.1 _

J hex- 6-yl am no) - 5- phen I_-c cl hex Irreth I

pyri déf- 2 yI anfHeCritBenzvinipe 2L

3-aza- bi cycl o[ Prepared hs>dn fEx;inam 110 usihg) I\Ial’:émyld»peraiﬁ% tpi affocti af678dpickdr ofdthet as

Coc.) - Bt pd pBG e BFie o€ ot WEGEL R Sal g s C) PHL T T o
and 4. 58 (broadl'l-UMRgEetJ@Cis).ZI—ﬂ 0-1.8 (m, 8H), 1.8-1.9 (m, 3H), 2.4-2.6 (m, 8H), 2.92 (m, 1H),
3.51 (singlets, 2H), 4.53 (bs, 2H, NH,), 6.40 (d, J=8, 1H), 7.03 (d, J=7, 1H), 7.1-7.3 (m, 7H), 7.45
25 (t, J=7.5, 1H), 7.79 (m, 2H).
®C-NMR (5, CDCly): 19.8, 24.5, 25.7, 26.9, 30.5, 37.2, 50.1, 53.0, 53.5, 63.1, 65.9,
106.7, 110.6, 126.6, 126.9, 128.1, 129.1, 128.2, 137.0, 138.0, 138.2, 143.1, 156.2, 158.1.
 MS (%): 441 (parent+1, 100).
Anal. Calc'd for CogHagNa3HCI3/2H,0: € 60.36, H 7.34, N 8.71. Found: C 60.53, H
30 7.35 N8.97.

ylamine
35 Prepared as in Example 11, using N-(N-isopropylacetamido)piperazine, to afford a 84%

yield of the product as a mixture of diastereomers as the hydrochioride salt, mp 180-200°C
(dec.). :
'H-NMR (5, CDCl): 1.147 and 1.148 (doublets, J=6, 6H), 1.2-1.8 (m, 11H), 2.6 (broad

m, 8H), 2.95 (s, 2H), 4.088 and 4.082 (heptets, J=6, 1H), 4.53 (broad s, 2H, NH,), 6.40 (d, J=8,
40 1H), 7.02 (d, J=8, 1H), 7.17 (m, 2H), 7.45 (t, J=8, 1H), 7.79 (m, 2H).



40 NH err]), 6.40 and 6.44 (doublets, J=8, 1H), 7.02 and 7.05 (doublets,
J=7.5, 1H), 7.18 (m 2H), 7.25 (m 5H), 7.40 and 7.45 (triplets, J=8, 1H),
7.89 and ltiplets, 2H). WO 98/ 24766 46 _
PCT/|8977‘7&%471’6“%@21- 5 [err]GNWR ([err], coai[err]) o g 4e 1,
30.9, 32.9, 34.6, 37.1, 39.9, 53.0, 64. 939-66. 5, 106.8, 107.2, 110.8, 110.9,
125.9, 126.8, 127.0, 127.1, 128.3, 129.777138.4,138.5. 156.2, 158.2. M5~
(%: 439 (parent+1 100). EXAMPLE 28 10

N- Met hyl - (2- am nopyri d- 6-yl - benzyl i dene) - oxi ndol e Prepared as in Exanpl e

T kturt of i sk PRy AR st st T B0t St BE8PNEE g ABpdec )
[ er r ] H NNR0.6[ t26r4, 12€DC17d, 138.2, 3361561, 1382, 18.50 (broad s, 2H, NHerr],
6.47 (d, J=8, V):645%Qp€,gm+.}'- 0)_1H), 6.86 (t, J=8, 1H), 7.12 (d, J=8, 1H),

7.24 (m 1H), 7. t =8, 1 7.70 2H), 7.85 15 (s,1 8. 02
(m 2t [or 1] ATRLRATIET PN SHE[ VerERotudly £ 708,488 32. N 16bb, Faud: &
1441, 4545, 156 3 168, 45, M (% %M;ﬁ%é; Anal . Cal clerr]d
for derr] Herr]Nerr]1l/4Herr] G C 7600, > 31, N 12.66. Found: C 75.93,
H 5.30, 20 N 11.87. EXAMPLE 29 N Met hvl - (2-am nopyri d-6-yl -benzyl) - oxi ndol e
Prepared by regiqtd-hefdthybxalz : bt01 - Afrhngh-theAfiPpuriaR Hyishinb he pr oduct
e T XL or ) P a7 SRR, it NnalhighS o B <y T ©
?I;) , J§ : 52:1((:;& asdigdedithe tramg_sée@omnﬁstw. mel)195-204® (@ec.pad s, E H NHerr]), Og' 42
(@ 3B 1ty BR ¢eaght 13 g?;ﬁ@v:%-?b%“i&w?*%‘v g En?izi*;h»fémm
([err], @33 (eead]s) 1HR@ 4804 485, 5=10,34.2H)187-28 (m,04H)03.18 {ad, W=4.131H, assigaeds
(136- 7,33 (1)2r(5n9ste&@chehﬂ&rﬁ,5-4.§43&s,fm-l3ﬂiz§i,6.4113@, 58, 147 72438 =7, 1937.3,7.3. (. ), VS

: reqt,+1,
N- ( 2- Di nétﬁa%%}ngle‘@#g%@(‘%:}r\ﬁ@%d- 6- vl - benzyl i dene) - oxi ndol e 35
Prepared as i nGuMR(5 CEC/):uD.8g28I4( 1.7 36:6,187.3130:9040.Ay #3.8x50: F98, 1088,

afforg, a ' ' u fy 46l rs as the
o ST o A T it A, e o
Anal, Calc'd for CoyH3iNa2HCIH,0: C 68.39, H 7.22, N 8.60. Found: C 65.00, H 7.22,

N 8.60.

EXAMPLE 24

25

pyridin-2-ylamine
Prepared as in Example 11, using 3-aza-bicyclo{3.1.0}hex-6-ylamine, to afford a 78%
yield of the product as a mixture of diastereomers as the hydrochloride salt, mp 248-260°C
30 (dec.).
"H-NMR (5, CDClLy): 1.04 {(broad d, J=8, 2H), 1.29 {(m, 4H), 1.53 (m, 2H), 1.59 (broad s,
1H), 1.89 (broad s, 1H), 2.12 (m, 1H), 2.21 (ddd, J=3,14, 24, 2H), 2.48 (broad s, 1H), 2.78 (dd,
J=4,13, 1H assigned trans stereochemistry), 3.02 (m, 4H), 4.55 (broad s, 2H, NH,), 6.39 (d, J=8,
1H), 7.02 (d, J=7.5, 1H), 7.18 (m, 2H), 7.44 (t, J=8, 1H), 7.79 (m, 2H).
35 BC-NMR (5, CDCls): 22.4, 25.5, 25.8, 27.35, 32.5, 36.3, 36.8, 38.3, 41.3, 49.5, 52.6,
53.6, 106.8, 110.6, 126.7, 128.9, 137.1, 138.3, 142.5, 156.2, 158.3.
MS (%): 375 (parent+1, 100).
Anal. Calc'd for CosHaoNy3HCI1/2H,01/2(C4H0): C 58.82, H 7.42, N 10.57. Found:
C 59.02, H 7.50, N 10.64.



[err]H-NWMR ([err], CDCJerr]): 2.33 (s, 6H), 2.59 (t, J=7, 2H), 3.90 (t,
J=7, 2H), ‘36?§é4.;6?road s, 2H, NHerr]), 6.48 (d, J=8, 1H), 6p&pmioro144d ,

7.14 (d, 7.24 (m 2H), 7.51 (t, J=8, 1H), 7.71 40 (m 2H),
7.85 (s, 1H), 8. 02 (m 2H). WO 98/ 24766
PCT/ | B97/ 01446 -42- 5 [err]C-NVR4{ err], CDCl[err]): 37.6, 45.1,

55.6, 107.0, 107.7, 110.4, 121.1, 122.4, 125.9, 126.2, 129.1, 131.7, 136.3,
137.8, 157.6. Not all carbons were visible in this scan due to limted
conmpound solubility. M5 (%: 385 (parent+l, 100). Anal. Calc[err]d for
Cerr]#Herr]Nerr]2HCIH err] O C 60. GEXAMPEE®5 N 11.78. Found: C 60.61, H
10 6.13, N 10.12. EXAMPLE 31

N- ( 2- Di net hyl am noet hvl '
reduction of ESk&r¥-E3eNely3 :

afford a 97% YP@pdreﬁfastxhéEﬂamﬁuﬁ. m a«-pnan*emylemie d: aﬁﬂreraemsmas of ltree

1y 0EhT ol SEL bR o Bl ) A AE e, 25 (211
3.7-310 (m SHIH-NMRAB, COCRRO!.2-1.521, 6M)[2:8-2.5 (mB3m)2 28d (m) 48), 303)(m, THY,@.1d,

) 8 1, ) 1 6484 {&g by, §H8ﬁ§2(1 ! J-E}H)il?; 70Pe %ﬂrs 30, P27, 15Hf]81C‘5’,I|]NR

([err] mg.ewnnga%* 38.2, 45.6, 46.9, 55 9, 107.0, 108.1, 110.7,
122.0, 124. 7 @éﬁqnﬁn (512:"bc9)3 328 ébo 3339 33871%@8943335"9148113803;10%‘531508

- oxi ndol e, Prepared by
sbnel .,'.u.t._. g 15

155.8, 158. %'
6-[ (N-5- |1§6>?ai%ﬁ 9| 1r?ét5h§/?§5 412(31§: b@'é) d??razﬂ%?le We yiep: 3p%q Hﬁﬁ’ §~ Waﬁ«n’ﬁ%2

Pr eparsed 168@m Exanpl e 13, using 5-brononet hyl i soxazole to al kyl ate

6- [ 4- (pi peri di : h ] ridin-2-ylamne, in ethyl acetate, in 90%
nmp 122- 127[err?8%/°f erﬁ@ﬁ rﬂ%l‘ @ CDCl[err]): 1.81 (m 4H), 2.18 (m

2H), 2.485 (mAnaHCaled MCW'\BEMCI 132%512@.,!*1@9 C 66,4997 H(Tt8 Nch.37. Paynd: C

NH err], 5§4§7H(7dzg Aslip, 1H), 6.38 (d, J=8, 1H), 7.01 (d, J=8, 1H), 7.24
(m 30 2H), 3 (t, J=8,1H),7.81 (m ég!Lﬁi 18 (d, J=1.7, 1H). [err]CNWR
([err], CDCI[err]) 33.2, 41.8, 53.4, > .4, 106.8, 110.6, 126.8,

126. Qo 137.7, 138.2, 146.4, 150.1. 155. 9, 158.2, 168 9. M5 (% 335

(parent +l , 1003. ;

C[err]H[err]N[ 15.72.
Found: C 70.83repared as xngxampE1173us|ng N-phenethylamine, to afford a 96% yield of the

product assigned the cis stereochemistry, mp 170-1 80°C (dec.).
' 'H-NMR (5, CDCl): 1.08 (m, 1H), 1.15 (m, 1H), 1.2-1.4 (m, 4H), 1.57 (m, 2H), 1.68 (m,
25 1H), 2.0-2.2 (m, 2H), 2.61 (m, 1H), 2.69 (m, 4H), 2.77 (m, 1H), 4.50 (broad s, 2H, NH,), 6.42 (d,
J=8, 1H), 7.05 (d, J=8, 1H), 7.12 (m, 2K), 7.22 (m, 5H), 7.47 @, J=8, 1H), 7.81 (m 2H).
BC-NMR (5, CDCly): 22.1, 27.4, 36.4, 36.6, 37.1, 39.0, 41.7, 49.7, 52.5, 68.5, 106.8,
110.7, 126.0, 126.7, 128.4, 128.6, 128.9, 137.3, 138.3, 140.1, 142.3, 156.1, 158.2,
MS (%): 388 (parent+1, 100). :
30 Anal. Calc'd for Cz7H31N3'2HCI'H20'112(C4Hmoj: C 66.28, H 7;57. N 8.00. Found: C
66.57, H 7.41, N 7.64,

35 pyridin-2-ylamine
Prepared as in Example 11, using 3-aza-bicyclo[3.1.0]hex-6-ylamino, to afford a 56%
yield of the product as a mixture of diastereomers as the hydrochloride sait, mp 200-220°C
{dec.).
"H-NMR (5, CDCly): 1.2-3.2 (multiplets for 18H), 4.53 and 4.58 (broad singlets, 2H,
40 NH,), 6.40 and 6.44 (doublets, J=8, 1H), 7.02 and 7.05 (doublets, J=7.5, 1H), 7.18 (m, 2H), 7.25
{m, 5H), 7.40 and 7.45 (triplets, J=8, 1H), 7.89 and 7.87 (multipiets, 2H).
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PCT/ 1 B97/ 01446 -43- 5 EXAMPLE 33

6- [ (N- Acejyd'bs 4- (pi perdin-4-yl)-phenyl]-pyridin-2-ylam from
Exanpl e 13, ug?)n% i odoacet am de to al kyl ate 6-[4-(piperidi Eﬁif)y Rﬁﬁﬂ
phenyl ] -pyridin-2-ylamne, in 55% np 224-227[err]C. 10 [err] H NWR
([err], DMBO-d[err]): 1.76 (m 2H), 2.174fm 1H), 2.51 (m 2H), 2.88 (s,
2H), 2.91 (m 4H), 5.94 (d, J=4.5, 1H), 6.39 (d, J=8, 1H), 7.01 (d, J=7,
1H), 719(m 1H), 7.30 (m 2H), 7.44 (t, J=8, 1H), 7.90 (m 2H).
[err]CGNWR ([err], DVsO-d[err]): 33.0, 41.1, 54.0, 61.7, 106.7, 108.0,

126. 3, 5126. 8 TQ%NMB @F0GK): P5S, 26.1180.9332.9,59.6 371729.9. 5310 64.9, 66.5, 108:8,( %) -
311 (par em'r'zlmdﬁohogAmﬁs 1§§h0{ﬂdhd7ﬁ0f236[ 394, Hh@nrﬁbllseﬁsdpéé%H[GrHO C
67.69, H 7.26, N ouns .03, N 17.37. EXAVPLE 3

6- [ (N- Benzovl nM?H%) 437 (parepiE H”r 4 yI) phenyl] pyri di n-2-yl am ne Prepared
from Exanpl e 13, using phenacyl brom dEXAMPLE 281 ate 6-[4-(piperidin-4-yl)-
phenyl ] -pyridin-2-ylamne, in 75% np 180-200[err] C as the hydrochl oride
salt. err]H-NI\/R (l[err], CDCI[err]) 1.8-2._0 m 4H), 2.27 (m 2H), 2.55
(m 1M, 3.12 YsMetmiy2-amingpyrid6-vi-bepzylide dolead s, 2H, NHerr]), 8.40 (d,
J=8, 1H, 7. 03P:(edared 28. ih, Exﬁhi))le 11 2!&|r{gmrl n?dtbyloxﬁmd% {omaffoddl)a, 1009 yield bf {He,

J=7.5, 1 . |

33. 2. 42, (00, B Mg o qpledombifps i nyglRhlonde b BE e L™ T L) |
136.1, 137.6, 118NBIRIGECOCHS3.26 (51580146010:8:au s, BB, KB, 6.67 B, Up&r tH)t 6.80 (4,00) .
Anal . Cal 95,
Anal . Cal o] 6 ob . o6, 95 lHgy 1 gk raqy WO 1= 44,970 R, 24, s

6-[ N- (8, 4@d*ﬂe§H%Q9l?é'ﬂzyl )) - 4- (pi peri di n-4-yl ) - phenyl ] - pyri di n- 2-yl ani ne
Prepared from Egzang g5, 18DCI)Si 06.13167.7 108 H)odpleenzyd, 1a1omie..4 a2abkyiat.e

6-[4- 35 n L djn2s ' in 89%

15([)- 185[ e 9%5*?1:?5 oh“#r‘ oégggrﬁ?}e gﬁdilngrﬁqu[ err], CDrCr:F[ err]):
1.85 (m 4H) Msxﬁ)(aﬁamm)enhztmm(m 1H), 3.06 (m 2H), 3.56 (s, 2H), 3.86
(s, 3H), 3.89 Aﬁal c%hﬂdfoflc H(,blacamﬁo @%006H%1(ﬂ,12%§8i=oﬂdd) ,cﬁs&*?-h(mo 2H),
6. 95 Ha 1H, 2H) | 5 (t, J=8, 1H), 7.82
(m 2%&“ Q}é PTC—NNR([err] CDCI[err]) 329 422 538 55.91, 55. 935,
60.4, 62.8, 106.9, 1110.7, 110.8, -  EXAMPLE29

I

N-Methxl-(z-aminomﬁd-s-!l-benz!!)-oxindolé
Prepared by reduction of Example 28, to afford a 60% yield of the product as a mixture

25 of diastereomers as the hydrochloride salt, mp 45-55°C (dec.).
TH-NMR (5, CDCly): 2.91 (dd, J=10,14, 1H), 3.14 (s, 3H), 3.52 (dd, J=4,14, 1H), 3.73
(m, 1H), 4.53 (broad s, 2H, NH,), 6.42 (d, J=8, 1H), 6.725 (d, J=8, 1H), 6.80 (m 1H), 6.88 {t,
J=7.5, 1H), 7.05 (d, J=8, 1H), 7.21 (m, 3H), 7.46 (¢, J=7.5, 1H), 7.81 (m, 2H).
- BC-NMR (5, CDCly): 26.1, 36.5, 47.0, 107.0, 107.9, 110.7, 122.1, 124.6, 126.7, 127.9,
30 129.6, 138.0, 138.3, 138.5, 144.2, 155.7, 158.3, 177.0.
MS (%): 330 (parent+1, 100).

EXAMPLE 30

35 Prepared as in Example 28, using N-(2-dimethylaminoethyl)oxindole, to afford a 91%
yield of the product as a mixture of diastereomers as the hydrochloride salt, mp 165-190°C
(dec.). :

'H-NMR (5, CDCly): 2.33 (s, 6H), 2.59 (t, J=7, 2H), 3.80 (¢, J=7, 2H), 4.55 (broad s, 2H,
NH.), 6.48 (d, J=8, 1H), 6.85 (m, 2H), 7.14 (d, J=7.5, 1H), 7.24 (m, 2H), 7.51 (t, J=8, 1H), 7.71

40 (m, 2H), 7.85 (s, 1H), 8.02 (m, 2H).



40 112.6, 121.7,126.9, 127.1,137.7,138.3, 146.6,148.3, 156.1, 158. 3. WO
98/ 24766 7/ 01446
J44- 5 WOBRATGES on - 404 (parent+1, 100). Anal. Calc[err] Foxithdris
CerrJ]Herr]Nerr]dJerr]2HCI 7/4H err] O C 59.11, H 6.85, N 8.27. Found: C
59.19, H 6.92, N 8.21. EXAMWPLE 36 10  -42- '
6-[ (N- (3, 4- Met hyl enedi oxybenzyl ) - 4- (pi peridi n-4-yl)-phenyl]-pyridin-2-vlam
ne: Prepared from Exanpl e 13, using 3, 4-nethyl enedi oxybenzyl brom de to

al kyl ate 6-[4- (piperidin-4-yl)-phenyl]-pyridin-2-ylamne, in 82% np

150- 165[ er r | C EsNMreEhgOchr (8708, 4861, 8061 107611077 NER, 1Ren ) {22.4°588 8,e128]2)

1.87 (m 1 3. m 2H),.. 3. 51 (s, 5.94
ORI R K RN %E%’?"se.wg% e s Sogs o to Fieq
1H), 7. 2%o(nppurﬁl-$p§ubllw 7.46 (t, J=8, 7.83 (m 2H). [err] CNWR ([err],
CDCl [err]) : 33.)s (AR - 385 (Paterits1 63@)8 100 9 106.9, 107. 9 109. 8, 110.

122.6, 126.9, 12‘/ CS; w&ﬁ% é 146, 7, 147 156. 1, 158. 3 VS
(% : 388 (par dHeh ai%@)' 24N 269!%1%% 69-63H 5.94, N11’78 Found: C 60.61, H

Cl er rioH er93] N[1ere] J err] 3/ 2H err] 2HCI: C 59.14, H 6.20, N 8.62. Found: C
59.22, H 20 6.32, N 8.53. EXAMPLE 37

6-[ (N-2- Furyl) met hyl') - 4- (pi peri di n- 4-%&]] pyridin-2-ylam ne Prepared
from Exanpl e 13, u5| ng furfuryl brom de to aI kyI ate 6-[4-(piperiding-yl)-

25 phenyl | - pyN-{2ED -{2-amindpof xindoleC as the hydrochl ori de

sal . Terr] bW (Lers e of Ekhoad o g(l%a%as iy bl i o
1H), 16. 3@ffprha 97% viell ofghe erodge!@s amydurv ob diagigreomens 35, the Rydroghigrige (sﬁ*; nzw)

7.37 (m 1ibi)|35o§(6§cﬂt J= 7 5 1H) .80 (m 2H). [err]C—NI\/R ([err]
cDCI[err]): 33,1 136.8 128. 8 110, 6126 8, 127.0,
30 137.6, 138”2“”'3@@%&621}5(51%@ 83959 6”15’8952(“ w'sg(‘%“‘)s%aﬁa @ﬂa\%-én‘t‘ﬂ

éogé : ﬁnaH) Las e[oar 8Hixi4.f4v (oharr s, RH] NE3)] W2 (d, <R, HEY, 3. 78-deu=8] §H), 6.88 (mHTH), H
N-[4]err ? e%g m nc')'61 p7y$ @I Jﬁ'% Zm 9 Qgﬁ‘é%?‘,?g)ﬁ"%wlfc 53.(93 %)hé’t-’ﬁém 2'? 2.3.4
-t et30ahydr oi SEaNMRO(S GBCK): 36.5, 38.2, 45.6, 46.9, 55.9, 107.0, 108.1, 110.7, 122.0, 1247
126.6, 127.9, 128.4, 129.7, 130.9, 138.0, 138.3, 143.5, 155.8, 158.2, 176.8.
MS (%): 387 (parent+1, 100).

EXAMPLE 32

25

Prepared from Example 13, using 5-bromomethylisoxazole to alkylate 8-[4-(piperidin-4-
yl)-phenyl]-pyridin-2-ylamine, in ethy! acetate, in 90%, mp 122-127°C.
'H-NMR (5, CDCla): 1.81 (m, 4H), 2.18 (m, 2H), 2.485 (m, 1H), 3.00 (m, 2H), 3.735 (s,
2H), 4.57 (broad s, 2H, NHa), 6.17 (d. J=1.5, 1H), 6.38 (d, J=8, 1H), 7.01 (d, J=8, 1H), 7.24 (m,
30  2H), 7.43 (t, J=8, 1H), 7.81 (m, 2H), 8.18 (d, J=1.7, 1H).
¥C-NMR (5, CDCly): 33.2, 41.8, 53.4, 53.9, 102.4, 106.8, 110.6, 126.8, 126.9, 137.7,
138.2, 146.4, 150.1, 155.9, 158.2, 168.9.
MS (%): 335 (parent+1, 100).
Anal. Caic'd for CooH22N4O 1/4(C4HgO,): C 70.76, H 6.79, N 15.72. Found: C 70.83, H
35 6.62, N15.73.



Prepared as in Exanple 2, using

5, 6- di met hoxy- 1, 2, 3, 4- tetrahydr0| soqui noline for the reductive am nation
step, w wogglga;%yl eld for the final debl ocking, np 205-20%®iteb%o1446 VO
98/ 24766 :
PCT/ 1 B97/ 01446 -45- 5 [err] H NWR (3[err], CDCl[err]): 2.72 (m 2H),
2.77 (m 2H), 3.52 (S, 2H), 3.66 (s, 2H) 3.72 (s, 3H), 3.75 (s, 3H), 3.8
(broad s, 2H), 6.39 (d, J=8, [err]H), 6.43 (s, 1H), 6.53 (s, 1H), 6.98 (d,
J-7.5, 1H), 7.3-7.4 (m 3H), 7.5-7.7 (m 4H), 7.85 (m 2H). [err] CNWR
([err] CDCl[err]: 28.2, 50.6, 55.4, 5%5_%_5, 107.5, 139.5, 110.9,

111. 4, 5125 9, 126.1, 126.9, 127.0, 127=5; =9, 136.7, 138.5, 138.6,
140.9, 147.2, 147.5, 155.5, 158 6 10 M5 (% 452 (parent+1, 100).
Anal . Calc[errk . Gindtandind 2- 63, H 6.57, N 9.12.
Found: C 75.75; N

6-[ (N-(5-1sot hP é‘iﬂ?rﬁf’l f"ﬁ@t ﬁﬁ'?p'ﬁ *(3[3 'ﬁﬁ!ﬂq maee*w%ﬁ@raﬂmaie i @peridin-4-¥mi ne
Prepar ed pHenyl)-pyddimplglainine, inB5kgy mp-228cg27reizol yl brom de to al kyl ate

64ierid| nyl]: i di,n-2-ylam ne, _Jj 0% 140-145[ err] C.
[egr] NIIC\)/R ([er '?"‘X%CPP%?’ i 123%?%#1%@%—8%# G’fn%agt%&p@zjg %ﬂﬂ"ll-i)]
3.02 (m 4 5.98.(8354(5s 1H26{89 (& JSRIH).T.OUSI=TL 1hi), 769 96, 1H), 7.30-(n,2H). 1334 (.7, 06
(s, 1H), ]_824,_, mgoz(m 2 (t, =8 1H) 7.75 20 (m 2H), 8.35 (s 1H)
[err]C—NI\/R( gmr 55.4, 107.1, 110.

122.2, 126.9, 1 NYR @3 ,-ds138334’ "11416 530 ﬁa" 9061576840 11?93312%61373,“/5
(99 : 351 {3v9,aabsl15419)Qb9.4/4m2lo. Calc[err]d for (Jerr]Herr]Nerr]S

jléé(il\H/kﬁlgfr] a C %@/g)’ 3|1-|1 ?ﬁaﬂeﬁtﬂl\lﬂ;ai' 58. Found: C 67.08, H 6.51, 25 N 15. 23.

6- [ ( N- ( 5- Thi azéingh Caic'digr CweHiNRi1RH0H 6 %69 H .26 81 54. Funrdyi G679, HiRDde
Prepared fromgyExanpl e 13, using 5-thiazolyl brom de to al kylate

6-[ 4- (pi peridin-4-yl)- 30 phenyl]-pyridin-2- Ia mne, in 99% np
151-154[err]C. [err]H NWR ([err], CDCl .81 (m 4H), 2.145 (m 2H),
2.50 (m 1H), 3,00 (m 2H) 377(5 2H) 457(broadS 2H, NHerr]), 6.39
(d, Jz8, 1H), &. Di : ,,eJ—8 1H), 7.70 (s,

1H), 7.81 (m Iggzge%fru%y 42. 1,

53.8, 54.3, 106'%
146. 6, 153pr&ni$6yr€dui=5&laannel\/ﬁ 75%), mpafBD-20ptC esmﬂydrddm)me san
'H-NMR (5, CDCL): 1.8-2.0 (m, 4H), 2.27 (m, 2H), 2.55 (m, 1H), 3.12 (m, 2H), 3.85 (s,
2H), 4.57 (broad s, 2H, NH,), 8.40 (d, J=8, 1H), 7.03 (d, J=7.5, 1H), 7.28 (m, 2H), 7.45 (m, 3H),
25 7.55 (1, J=7.5, 1H), 7.83 (m, 2H), 8.01 (m, 2H).
BC-NMR (5, CDCh): 33.2, 42.0, 54.6, 64.8, 106.8, 110.6, 126.8, 127.0, 128.1, 128.5,
133.1, 136.1, 137.6, 138.3, 146.7, 155.9, 158.1, 186.7.
MS (%): 372 (parent+1, 100).
Anal. Calc'd for CagHasN3O 2HCI3/4H,0: € 62.95, H 6.27, N 9.18. Found: C 63.13, H
30 6.38 N9.07.

EXAMPLE 35

Prepared from Example 13, using 3,4-dimethoxybenzyl bromide to alkylate 6-[4-
35 (piperidin-4-yl)-phenyl}-pyridin-2-ylamine, in 89%, mp 150-165°C as the hydrochloride salt.
'H-NMR (5, CDCl): 1.85 (m, 4H), 2.18 (m, 2H), 2.54 (m, 1H), 3.06 {m, 2H), 3.56 (s,
2H), 3.86 (s, 3H), 3.89 (s, 3H), 4.6 (broad s, 2H), 6.40 (d, J=8, 1H), 8.82 (m, 2H), 6.985 (m, 1H),
7.02 (d, J=7.5, 1H), 7.27 (m, 2H), 7.45 (t, J=8, 1H), 7.82 (m, 2H).
C-NMR (5, CDCly): 32.9, 42.2, 53.8, 55.91, 55.935, 60.4, 62.8, 106.9, 1110.7, 110.8,
40 112.6, 121.7, 126.9, 127.1, 137.7, 138.3, 146.6, 148.3, 156.1, 158.3.



Anal. Calc[err]d for Jerr]Herr]Nerr]S: C 68.54, H6.33, N 15.99. Found:
C 68.21, H6.49. N 15.63. WD 98/ 24766

PCT/ | Bo7/WQA8R4™686. 5 PCRABRNISL #4641

6-[ (N-(2-Pyriydynethyl)-4-(piperidin-4-yl)-phenyl]-pyrdin-2-ylam ne
Prepared from Exanpl e 13, using 2-pyridydsbrom de to al kyl ate

6-[4-(pi peridin-4-yl)- phenyll-pyridin-2-ylamne, in 97% np 180-190[err]C

as the hydrochloride salt. 10 [err]H-NMR ([err], CDCl[err]): 1.82
(m 4H, 2.19 (m 2H, 2.53 (m 1H, 3.02 (m 2H), 369(s 2H) 4.54
(broadss, 2H, M @) 14p4 (dRredB+1( 800)J=8, 1H), 7.02 (d, J=7.5, 7.14 (m

1 7.26 5 4

1|I:I)D [err](Cle\/él;D(’t'cgm%%% errf@c%é“% "]igﬁ’% Ng?(%‘}fg 5§1§g" gm
121.9, 12882, NB®.8 127.0, 136.3, 137.6, 138.2, 146.8, 149.1, 156.0,
158.2, 158.7. 15 M5 (% : 345 (pRampiebe 100). Anal. cal c[err]d for

C[err]H[err]N[err]ZHCI 7/4H err]O: C 58.86, H 6.62, N 12.48. Found: C
58.99, H 6.66, N 12. 24 EXAIVPLE 42 20

6- ( ( N-03- Pyr i d\e-lfhe{34-Methylegedioxsbend i nylpytidin-gyBminesni ne
Prepared from ¢ ﬁfr&rﬁ&xbﬁ 199330 de-J\ethéHBdQQyBeﬁzﬁ'bl‘oYA;@éﬁ: ailéylazte56~[4- 1c
err

6- [ 4- d 1 860t

oot h(ephﬁiééqshhy%@@fwmﬁéwFﬁé{ PRoV B oo thp A B0-AB4C( 45198 yropgHoe St ALy

ﬁlH[lO (]rr; 2H) z?mrér(a. cbdly: 2,898m(m 241, (8. 258, £.53 (MHH), 4.062m, LAy, Bsh (s{ 2H,
err , o

Nrlerrl 393%8“7‘ ,gzr-t}hgau é‘)kg 377@23(7%%2?,13)sgeggm}hmﬁéﬁgklsﬂwﬁ o)’

[ er r] G5NVRAG[(6LFS, IHDOI(aw BH) - 33.1, 42.1, 54.1, 60.4, 106.8, 110.6, 123.3.

126.8, 127.0, I&3nGr (%3§D§13)§s3c7 8.2, %3% %2 314 » 106563 1?7915&; 811590 12256,

158. 2. MSé éﬁare t,’) Ic err] d

Clerr]H ef ?@I{Wr’}é éﬂéﬁ[@rs#}@ 7c16h691§5 339, N 11. 65. Found: C 54.93,

H 30 6.51, 114@(1%) E¥#\ ifakeint+43100).

6-[ (N- (2- I i dazg) thy. i i d

Pr epar ed from V@F% f&ézﬁésﬁﬁzgﬂﬁﬁﬁﬁld’y#gi ?ﬁ%@feﬁpyg“zrg t?ev i H

am nat?@ 66{2. N@B'ﬂ (pi peridin-4-yl)-phenyl]-pyridin-2-ylanne, in 88% nmp

160-163[err] C. [err]H NVR ([err], CDClEeamPLE32.81 (m 4H), 2.28 (m 2H),

2.54 (m 1H), 3.00 (m 2H), 3.75 (broad s, 2H), 6.395 (d, J=8, 1H), 6.94

(m 1H, 7.00 (d J=7.8 1H, 7.20 (m 2H. 7.43 (t. J=8, 1H),
8-[(N-(2-Furyhmethyh-4-(piperidi -pheny! lamine

Prepared from Example 13, using furfuryl bromide to alkylate 6-[4-(piperidin-4-yl)-
25 phenyl}-pyridin-2-ylamine, in 100%, mp 75-85°C as the hydrochioride salt.
'H-NMR (5, CDCh): 1.8-1.8 (m, 4H), 2.11 (m, 2H), 2.48 {m, 1H), 3.02 (m, 2H), 3.56 (s,
2H), 4.6 (broad s, 2H, NH,), 6.21 (m, 1H), 6.30 (m, 1H), 6.38 (d, J=8, 1H), 7.00 (d, J=7.5, 1H),
7.25 (m, 2H), 7.37 (m, 1H), 7.43 {t, J=7.5, 1H), 7.80 (m, 2H).
BC-NMR (5, CDCLy): 33.1, 42.1, 53.8, 55.0, 136.8 128.8, 110.0, 110.6 126.8, 127.0,
30 137.6, 138.2, 142.1, 146.7, 151.6, 156.0, 158.2.
MS (%): 334 (parent+1, 100).
Anal. Calc'd for Ca1H23N;,0O2HCI3/4H,0: C 57.60, H 6.56, N 9.60. Found: C 57.66, H
6.69, N 9.47.

EXAMPLE 38

35

tetrahydroisoguinoline
Prepared as in Example 2, using 5,8-dimethoxy-1,2,3,4-tetrahydroisoquinoline for the

reductive amination step, with a 88% yield for the final deblocking, mp 205-209°C:



7.79 (m 2H). [err]CGNWR ([err], CDCerr]):32.6, 41.6, 54.0, 55.7, 107.0,
110.7, 127. 0 137.9, 138.4, 146.0, 40 155.9, 158.3. WD 98/ 24766
PCT/IBQ?,év Q662 7~ O MS %9: 334 (parent+1, 100). Anatmso@eisberr]d
for (Jerr err Nerr]/2H err]CJerr]: C 67.56, H 6.64, N 19.22. Found: C
67.48, H 6.89, N 18.91. EXAMPLE 44 10

6-[ (N-(4-(m dazol vl ) nmet hyl)-4-(pi perldlnsﬁf yl') - phenyl ] -pyridi n-2-yl am ne
Prepared from Exanpl e 13, using 4-im dazolyl al dehyde to reductively

am nate 6-[4- (piperidin-4-yl)-phenyl]-pyridin-2-ylamne, in 92% np

174 B vy SN EBBL LRI . 47 R 2,580 2 W6 0 Bpla 5 04 o
(broad s3.72ks. 338 (Hrdad s528) 6(30,(d. =8, 1H)1B,436s,9MH)( a6 &7l 1K), 6198)(d, J=7CH) 1631,
J 7 4, 1?%5 @ nc,5]2,|=;)( 7735157, 5,;30,2 J=8, 1H), 7.56 (m 1H), 7.88 (m

[er 8, 41.4, 53.3, 54.1, 106.7, 108.0,
126 3, 126.7, PsN B (81§¢Cb 8, 554, 8585623, 10/5.( 129:5, 330.9( 4t.6n12519,

100) . Anede.1,Gab®l e27d,d2f. er126[9ensd H[1ear5] Nes,rlad/o2 v, nh£5) gysig 1566.67. 56, H

N 19. ZZM{&‘#Eng/%N%HQ'Q‘ 72, 20 N 19.07. EXAMPLE 4

.64,
6-[(N9(4 Pyri (pl (:),"I’Idln 4-vy) - phenyl ] - pyridi n-2-yl am ne
Prepared fromABRlaGpicd farasthei0g12Hgr CAISAS, £66.5008.62 hFaledt © T5Th, Et6.9%| y
am nate Qgo29> [4-(piperidin-4-yl)-phenyl]-pyridin-2-ylamne, in 74% np

158-163[err] C as the hydrochl ori de salt |§err HNWR ([err], CDCl[err]):
1.81 (m 4H), 2.10 (m 2H), 252(mm (m 2H), 351(5, 2H), 4.57
(broad s, 2H, NHerr]), 6.39 (d, J=8, 1H) 7.02 (d J=7, 1H), 7.28 (m 4H),
7.4346t, J=8, [err]

CDCl [err]) 3

137.7, 30 13BreparegjepmyExampie 13, using 57“"1'3%9‘36 b'%ée%? a"w@“t %4-%"'(‘ﬁax'>ent +1,
100) . AngHenyif-pyrifire2-yiachife0in 968 irip] tdbawsdaN err]1 5/ 4H err] O C 72.00, H 7.28, N

15.27. Found: 4O itk 62cobiR 1765 (N, 48y, 346 RAD £48' on 30, 3.02 (m. 4H), 3.835 (s,
2H), 6.385 (d, J=8, 1H), 8.98 (¢, J=7.5, 1H), 7.0 (s, 1H), 7.24 (m, 2H), 742 0, =8, 1H), 7.75
20 (m, 2H), 8.35 (s, 1H).
BC_NMR (5. CDCly): 33.1, 41.9, 54.1, 55.4, 107.1, 110.75, 122.2, 126.9, 127.0, 1337.6,
138.4, 146.5, 155.9, 157.4, 158.3, 166.6.
MS (%): 351 (parent+1, 100). |
Anal. Calc'd for CaoHzNeS'1/2H;0: C 66.82, H 6.45, N 15.58. Found: C 87.08, H 6.51,
25 N15.23.

EXAMPLE 40

Prepared from Example 13, using S-thiazolyl bromide to alkylate 6-[4-(piperidin-4-yl)-
30 phenyl}l-pyridin-2-ylamine, in 99%, mp 151-154°C. '

'H-NMR (5, CDCly): 1.81 (m, 4H), 2.145 (m, 2H), 2.50 (m, 1H), 3.00 (m, 2H), 3.77 (s,
2H), 4.57 (broad s, 2H, NH>), 6.38 (d, J=8, 1H), 7.01 (d, J=7, 1H), 7.25 (m, 2H), 7.44 (1, J=8,
1H), 7.70 (s, 1H), 7.81 (m, 2H), 8.74 (s, 1H).

BC-NMR (5, CDCly): 33.2, 42.1, 53.8, 54.3, 106.8, 110.6, 126.8, 127.0, 136.4, 137.6,

35 138.3, 141.7, 146.6, 153.3, 156.0, 158.2.

MS (%): 351 (parent+1, 100).

Anal. Caic'd for CxoHzN.S: C 68.54, H 6.33, N 15.99. Found: C 68.21, H 6.49, N
15.63,



[(N—(2 Furyl)met hyl)-4-(pyrrolidin-3-y)-phenyl]-pyridin-2-ylam ne A

2.=2-di methyl pyrroly))-6-pyridyl]benzylidene a 125
m_ round ‘Bbtgg #3681 ask equi pped with Nferr] inlet were agg’ggﬂggg"%?‘i 11. 96

2-(2,5- d| met hyl pyrrol yl)-6-(4-(4[err]-fogeyl bi phenyl -4-yl)-pyridi ne
(Exanple 1B), 1.9 g (11.96 mmol ) diethyl malonate, 60 nL benzene, 51 ngy
(0.6 nmol ) piperidine, and 10 ng benzoi c acid. WO 98/ 24766
PCT/ 1 B97/ 01446 -48- 5 The reaction was refluxed overnight, cooled, and
pouredsi nto water and ethyl acetate. Tgcameiga ¢ | ayer was washed with 1IN
hydr ochl ori c aci d, aqueous sodi um bi carbonate sol ution, and brine, dried
over sodium sulfate and evaporat ed The resi due was chrorrat ographed on
silica gel i Payridwi i pavlitpyridin2eylanfileorr d t he product as
a yellow oil, r _J?
e 105 ‘h%%r& Hz&ﬁ é(@nple[ % \]ng %rﬁ{ﬂeﬁrﬁimdeqaCithé ]S%;k(%pegiém@-yl)

2H) | 5 939'('@'1*2%06""-% 7"'(%1'"9? mpﬂﬁg"”"/“% "e%ﬁ'ydmj"m*’ﬁ (m 2H), 7 87 (t
J=8, 8. 09 'INMR 8, colony:r I €2 R4k, r18](m, @Qﬂiﬁ(fﬂ )1R) 180D (m, 12H) 03.69 45, 2,

61. 7, 61 18 2 2
128. 6, 129%’ %‘% (%'bi%?, 2)"5 f‘s‘%’ g:’?i‘b]" 261 '171@ @370, 15 7614 @AM, 7-264@. 2H) | R
(neat, cnv[am] 2H), IPR T, $=B-O)), 7.8% (m, 2H), 8.55 wB1HY: 419 (parent+1, 100). B.

Et hyl -3-(2-(2 [ i ] n n n To a
250 L round- botc?gﬁsd@y#ﬁw) Oj&ﬂ };%g %twcggggnggéggzgézﬂ qgéts 9\,\,1372) added

4.32 g (10383 1356 1382, 1468, 149, 0, 158 2, 158.7.
di et hyls- 4- [ 2- ( MSeeh: 385 (pakemyrt WOJ' ) - 6-pyridyl ] benzyl i denenmal onate and 100

20 L et hanol Jochis af e L GoHRRLMISTC 4aBe U R 0L elh:

(10. 33 nmol) pc'?tass rumc L~ water, and the treactl on Eea‘ted at
60[ err] C B:#BrNi1gR¢. The reaction was cool ed and quenched with dilute
hydrochl oric acid, then taken up in etgyimmeeinte and washed with acid and
brine, dried over sodiumsulfate,  and evaporated. The residue was

chr omat ogr aphed on 5| l'ica gel usi ng rret hyl ene chl ori de/ ethyl acetate as

el uant20t o af f olBel(M\g gvijra hfpiperidioridiyl ming H NVR ([err],

coai 3[err]: 2. %ga% fioth, Ern%ﬁ (SMush s-pﬁ,aynlbreﬁ.deaw antgsgq;s.penamaynlkb

5.93 (S, 2 ,
J=8, (lH) @'W&P(?ﬂ‘"'%%am"[ P‘r g)RWF@ é m@ﬁ“{‘m"]‘ée ‘%‘3 5. 32 9, 39.7,
52.4, 107.1, 119-NMR {58DCh): 130 (a 42210, (] 26), Q. 51L05 W, 20D 2H5A58Gs,

105/5’ 837}16?%)2# eéﬁ?ﬂgﬁro?%#ﬁgg[@&é =45 70N, u=F B f, T2P(m, A9, 7.43 ¢, o=8
2- (2. 85D M), POy Aid). Y182 (B 2H). §.98 (i JHp\BrS4dm. &iHh- 3- yI ) - phenyl | - pyridine To a
125 nL round- bt QRGeS EBEk): &YW, ARSIsdM, ldd.£ 068N $10.6, 428 .3Nk26 ) 18 .0 MRi3ey, added
136.8, 137.6, 138.3, 146.6, 148.4, 150.3, 155.9, 158.2,
MS (%): 345 (parent+1, 100).
Anal. Calc'd for CoHadNgIHCI3/2H,0: C 54.85, H 6.29, N 11.65. Found: C 54,93, H

30 6.51,N11.31.

EXAMPLE 43

Prepared from Example 13, using 2-imidazolyl aldehyde to reductively aminate 6-[4-
35 (piperidin-4-yl)-phenyi]-pyridin-2-ylamine, in 88%, mp 160-163°C.
TH-NMR (5, CDCly): 1.81 (m, 4H), 2.28 (m, 2H), 2.54 (m, 1H), 3.00 (m, 2H), 3.75 (broad
s, 2H), 6.395 (d, J=8, 1H), 6.94 (m, 1H), 7.00 (d, J=7.5, 1H), 7.20 (m, 2H), 7.43 ({t, J=8, 1H),
7.79 (m, 2H).
BC-NMR (5, CDCls):32.6, 41.8, 54.0, §5.7, 107.0, 110.7, 127.0, 137.9, 138.4, 146.0,
40 1559, 158.3,



2.84 g (7.61 mol)
ethyl 3-[2-(2, 5-di nethyl pyrrol yl -6-pyridyl]phenyl -3-cyano-propi onate, 50 niL
et ha 1 mL concentrated hydrochloric acid. The siyxgobh4ies
heat ed ag&#%ﬁﬁ% 10% pal | adi um on-carbon and 2.4 g (38.07 mMmvl) amoni um
formate were added, and the reaction hea d at 80[err]C for 4.75 hours,
wi th additional catalyst and anmoni umfo mate at 1 hour intervals. The
reaction was cooled and filtered through Celite, and the filtrate
evaporated. The residue was taken up in ethyl acetate, washed wth aqueous
sodi u hydr oxi d over 40  sodi um sul fate, and evaporated. The
r esi d was t ﬂgr‘%g 5&“’%’6 ‘m_ ﬁm/ toluene, treated with 5 nlL triethyl am ne,
and heated at AMIMc'ﬂdmr Caotials 172H00:r Sn6T.5&rH dd, Nnt2Z 0Bbwedl; ©&ZH8dHW t h
WO 98/ 247569 N 18.91.
PCT/ 1 B97/ 01446 -49- 5 dilute aqueous Eédﬁoéhl oric acid and brine, dried
over sodiumsul fate, and evaporat ed. e was chromat ographed on
silica gel using rret hyI ene chl ori de/ net hanol as eluant to afford 204.5 ng
(8. 19 of an oj ; vAd H) 2. 64 (AB,
j=8 5 /% Dn=47 4 yi}=D) |g§ :-u 80 (m 1H).
5.92 (s 2H) f?reegeq 6r§m mmp'q 1§3“%Q9 *Mazowldewdsm(rﬁsmmw amingte §-44- 10
i 385 15% (O:Berirgn -4.1y))-phem) pyhﬂm-z&ié}ﬁtné i 9% mp $210¢¢ (aeblyBs (Heytidochibhde!sh '] )

1567, 143 5 rswms%vé(??i% 1%@%3%34%%%@?wzssz@sz@naq@aiﬂzw)

MB (99 : 339 (bpadaen2H, INH.),B038. (d.15=8D1H), 6.90 (broad s, 1H), 7.00 (d, J=7.4, 1H), 7.27 (m, 2H),
2-(2.5Di Yi-RY i di n-3-yl)-phenyl]-pyridine To a 125
Tha b PRI b rhor SN

m_ round urp condenser and N2 inlet were added 230
ng (1.73 mmol) cé‘IN!Mﬁ @ﬁ%oﬁgéébﬁoﬁ@rﬁﬂdﬂw 11080186 3f 196ahh. 13T8e 1% ut i on
was cool edsis0164€Ms86, and 4.04 nL (4.04 nmmol) of a 1.0 Msolution was

l'ithiumalum de i et rahydr of uran was added. The reacti on was
stirred 20 mn qﬂg]é@/aéé" B I\tir&?gﬁ ‘ature, and cooled to -70[err]C. The

reacti on was tAmhtGaic'dvfor Bob:dell2H: G 667 56,1H A48 18.22. Frowid) C67.98,516.72,

di metsy! pyig.ery! )-6-[4-(pyrrolidin-3-yl)-phenyll-pyridine in 2 nL dry

tetrahydrofuran, and stirred 1 hour at__. ] C and 14 hours at room
tenperature. The reaction was carefull d with dilute aqueous

hydrochloric acid, then taken up in methylene chloride and aqueous sodi um

20 oy oxi de Sl ERRRbl BRI BB P 08 o o 1
[err] H NMR ([ePfP]’”e‘tfﬁe‘\“[éFF]PJe 13 aﬁg (“"rﬂy g “"2“2'% le 1§ n“’:"’cg""éy?/%'(‘wtel

2. 89 251d,[4-fptferitith-4-Hij-phenyl-pyridini2-ylhtiine, B.74%, (nms&-l‘tlli:i"CBas&Be Gydrochiofide 44tf) , 3. 40
(dd, J=8,10, 1’|I:P-NM§' (g’. (()Bél’a): %1 (r%.' 493) 5?0 (raz'a,l_gﬂ), 2.52 (m, 1H), 2.94 (m, 2H), 3.51 (s,
2H), 4.57 (broad s, 2H, NH,), 6.39 (d, J=8, 1H), 7.02 (d, J=7, 1H), 7.28 (m, 4H), 7.43 (t, J=8,
1H), 7.83 (m, 2H), 8.52 (m, 2H).
BC-NMR (5, CDCly): 33.4, 42.2, 54.4, 62.1, 106.9, 110.7, 123.9, 126.9, 127.1, 137.7,
30 138.3, 146.7, 148.1, 149.7, 156.0, 158.3.
MS (%): 345 (parent+1, 100).
Anal. Calc'd far CnHa4Na5/4H,0: € 72,00, H 7.28, N 15.27. Found: C 72.23, H 6.97,
N 15.47.

EXAMPLE 46
35

A. Diethyl-4-[2-(2.5-dimethylpyrroly-8-pyridyllbenzylidenemalona

. To a 125 mk round-bottomed flask equipped with N inlet were added 3.3 g (11.96
40 mmol) 2-(2,5-dimethyipyrrolyl)-6-(4-(4-formylbiphenyl-4-yl))-pyridine (Example 1B), 1.9 g (11.96
mmol) diethyl malonate, 60 mL benzene, 51 mg (0.6 mmol) piperidine, and 10 mg benzoic acid.



7.10 (d, J=8, 1H), 7.33 (m 2H), 7.70 (d, J=8, 1H), 7.83 (t, J=8, 1H), 8.00
(m 2H) [err]CNI\/R([err] CDCl[err]): 13.5, 3 47. 2,
54. 8, 1089‘898’?‘17@61 119.7, 125.5, 127.1, 127.2, 127.4, 127%5%%8%4&36.5,
138. 6, 145. 3,151.6,156.6. M5 (% : 318 (parent+1, 100). E.

2-(2.5-D net hyl pyrrol y)-6-(N—(2-furyI)ne-t4ﬂyl)-4-(pyrrolidi n-3-yl)-phenyl]-p
yridine 35 Prepared using the procedure In Exanple 43 to carry out
the reductive amnation with furfural, in 65%yield as an oil. [err]H NWR
([err], CDCl[err]): 1.92 (m 1H), 2.21 (s, 6H), 2.36 (m 1H), 2.59 (t, J=9,
1H), 2578Ttenreabtihn was 9efluker ovedpight3 cdded, and-pouredHijto v@aterjandngthyl tdeetal@, 7bhe
(Ab[err] B8 with 1R%yéra m&t@ i (451 oddTe b d

J=2.3 1 1&@3&@ Iaﬁf‘wé@was% \m _}r c acl a@cﬂeo 5 (:113 :clllﬂhnata):agmfn Q’xd

(d, J=8, ygpq)e dpe@gve(rtsodrgmguli anfl eggp d2 é remdum ggprgmp&gra ed on smca
PCT/ | B97/ géiading niethyiene cmondeiemi! acetitetd\bidrd fherprdduciGisG yetiow bi), 4.30% 86.5%3. O,

43.1, 51.7, 54, . : : 9, . 1,
127.3, 128.7, 1'%6“@%‘ 58‘1:%9 ﬁ%be'sﬁ” i@?i?‘%4é%§ﬂﬁ# é‘, é’i’s%‘.%g,(‘!téa}éz‘)ws
(%: 398 Qpar(q;nr%l:;H);Le@; (s, BH), 7.17 (d, J=8, 1H), 7.55 (m, 2H), 7.77 (m, 2H), 7.87 ¢, J=8, 1H),

6-[ (N-(2- E%)(,Jn)mthyl) (pyrrolidin 3 yI) phenyl] pyridin 2-ylam ne 10
Prepared as in, I n (}/ hydr ochl or| de
salt. [err]H NI\/I§ R’"E‘Tgr@] CD@@CI E%f"r]“) 1f 29(91(7n161 ijoe 12 1@5 5( ﬁ?o i'l—st -5 183 (t
J=9, 1H), 128.6,026/9 1409, 1327928(8)14012])141.3, 153.6, 155.6,184.11466.7.3. 65 (m 1H), 3.69

Ab J=14 55 (bs, 2H, NH 6.19 (d, J=3, 1H). 6.30
Edd[eﬁr] "RB%"?%'" ﬁmﬂzﬁ"?(,S? 02 (d, [3”7])1H) > % (m 2H),H)7.3'6

(m 1HP, 7 45 MS(‘VJLSAMGM*?' 880(m 2H). 15 [err]CGNWR ([err],
CDCl[err]): 33.1, 43.1, 52.0, 54.2, 61.75, 106.8, 107.7, 110 0, 110.6,

126.8, 127.1,127 . e9 158. 2. M5
(9% : 320 (pare
Cerr]Herr] N derd M[-G@WBWBP@M ﬂ?{keffqu pped UfBGOfEEDSqFIaﬁdIB inig} werg ddedound:
g [5? 67, H3t§ Od?i' rﬁﬂo?@net% [2- Sd-d:rr\]'\ethylp rrolyl)- 6-p ndyl]benzyhdenemalonate EaMG0-E 47

| - -

o L2 N D OE) LAY Sl BUSAN DL 56 shol o ¢ e
final debbtyaokierig 2$tmb mter.aﬁnﬂdhejrannme@mm 60%C avemigitd, Thepe&dioy opecedied. 25

E“i)r r] ;" 2"\/51& QEhEhed mn[x@rﬂyhl)ocmaw%mgﬁen‘iak@n op wﬁ'e'ﬁiyl atetéfe énmwalll'fgd with goid (M

2.98 (t, 3“"9”'§fﬁ~|j’"é%°‘§f sf’ﬁ""‘f"‘fa‘eﬂ'é é"ép!épefeeb Z&%N—U{'Héﬁ F']f?'“a'e %]B"i]"? J=8,
1H), 7. 03silich gel ssindmetbiene Ghi@idie(ethyl Ridjate s elifant to, afrB3.00 4i(78%) o8 4n il 2H) .
25 'H-NMR (5, CDCly): 2.21 (s, 6H), 2.96 (m, 2H), 3.71 (s, 3H), 4.355 (t, J=7, 1H), 5.93 (s,
2H), 7.17 (d, J=8, 1H), 7.47 (m, 2H), 7.74 (d, J=8, 1H), 7.88 (, J=8, 1H), 8.08 (m, 2H).
3C-NMR (5, CDCly): 13.5, 32.9, 39.7, 52.4, 107.1, 118.4, 113.75, 120.3, 127.8, 128.6,
135.4, 138.8, 151.8, 155.8, 169.5. |
IR (neat, cm.™): 2244 (CN), 1739 (C=0).
30 MS (%): 374 (parent+1, 100).

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

2.84 g (7.61 mmol) ethyl-3-[2-(2,5—dlmethylpyrrolyl)-s-pyndyllphenyl-s-cyano-proplonate. 50 mL

35 ethanol, and 1 mL concentrated hydrochloric acid. The solution was heated as 700 mg 10%
palladium-on-carbon and 2.4 g (38.07 mmol) ammonium formate were added, and the reaction
heated at 80°C for 4.75 hours, with additional catalyst and ammonium formate at 1 hour
intervals. The reaction was cooled and filtered through Celite, and the filtrate evaporated. The
residue was taken up in ethyl acetate, washed with aqueous sodium hydroxide, dried over

40 sodium suifate, and evaporated. The residue was taken up in 50 mL dry toluene, treated with 5
mL triethylamine, and heated at reflux for 1 hour. The reaction was then cooled, washed with



[err] C.NWR ([err] CDCl[err]): 21.0, 27.4, 33.2, 43.0, 54.9, 62.4,
64.9,106.8, 110.7, 126.8, 127.5, 137.5, 138.3, 146.4, 156.0, 158.2. 30

M5 (% ent+1l, 100). Anal. Calc'd for P 7/01446
C[err]H[errﬁGFerr]HCl [err]H err]O C 56.43, H7.73, N 10. BQCTﬂgﬂnoc}

56.13, H 7.52, N 10.40. EXAWPLE 48 35

8-[ 4- (6- Ami no- pyri di n-2-yl ) -pheny] | - 3-i s#%ut yl - 3- aza- bi cycl or 3. 2. 1] oct an- 8-
ol A

8-[4-(6-(2,5-D nethyl pyrrolyl)-pyridin-2-yl)-phenyl]-3-benzyl - 3-aza-bi cycl o
[3.2.1[octan- 8-A 40 To a 125 nL 3-necked round-bottoned fl ask
equi pp2d 9dilutenaguepus, RydserhioRE @cid) andrhrise, driadcover gedium sulfte,andsevagonated) )The

g C_t?/r ?ggwﬁeéiau&v.ds rehidmdtdtiriphed \on) sifuar gelliuing Bétbyidie EllorideinethandiCad 8ludt 166

44 19 drofuran. The solution was cooled to
-60[err] Cf=1 05%204;%‘9 (E‘L'Qgtt%‘jn'y of a 2.5Msolution of butyl lithiumin
hexane was add&ﬂNMRj(ﬁvﬁB@s)arzcﬂ1t(heﬁl’hcﬂQﬁWnJ%ﬁ5 M7 c0n=08, 2H)N3.43 (dd6a57cs, HHE.
Then a s =
Oi%g{? r@ ﬁofﬂ f&aﬁﬂPb)oz(bs 1H) 73,0, J=8, 11D, 7.34 (m, 249, 7.72

3-ben one in ur an(v\/as

added¥@rob\ﬁr%"é) 74%& t”ﬁ%‘ﬁb c%(Bh 2H}irred at -60[err] C for 10 ninutes, and
then at room t EgpevRi@Irepdl)r 13.5008.0540.0, h@dﬁ ?aﬁbl mzlvassqgﬁzvlc@em;m ?ﬂnTh
aqueous P%K;iglon and taken up in ethyl acetate e
organic Iw 3@2 Q‘é%?gﬁeéggﬁd shed with nore aqueous amoni um chl ori de
sol uti on and bIR (neat, emi"sd1798@nd 4688 @FOLul f at e, and evaporated. The residue
was chronat ogr gighes: 832 Ghrehd, f). Usi ng net hanol and nethyl ene chloride to
afford 413 ng (16% of a yeIIow oil which solidified, np 58-68[err]C.
[err]ENVR ([err], CDCI[err]) 1 45 (m 2H) 1.84 (m 2H) 2.22 (s, 6H),
2.46 (bs, 2H), D22-655-Dimetliv il)-6-12-(syP -338 bdridine , 5.94 (s, 2H),

7.14 (d, J=8, ¥6"L1 3 rﬁl: 7ouﬂ Bt"rﬁéd) ﬂasZ e%ﬁi pédf%r?wndg%e? fnc( ﬁiinietf%vere“i%deﬂ 865

t J=B, 1 8.0 , 41. 8,
S o) oL B0 s 1 D@lunm Nordsang B rhlo fyatranggiotyrans Phe Soiiier was cosied s

137. 6, 138060°C15and 41046 miL. (418 inifol) ef6al 1M solttich, wa (khiun @lubhinum hydride in

2 3 46- S aBhfTRIGH WA o) TRY i B3 M55 Mikaeh 47 bk, o1 2

as. igof’;q%p,ee to[-910} Hrmeaﬁ-@r s reied ih 4 Soktipn 98 187y ST DD 2251
2.35 (m didpthyigyrralylf-6-[4-@Yirolidia-34yl)-pivenyipdriding .iD2 niLsdry Wthahydfofliwan( ghd siiréd 11H) ,
7.55 (m r?o'ﬁ') at -77078 ag\g ’14%%§rs a’k 'T%om zerﬁgérétbre. ‘]ﬁ‘% re;l'_lpon vﬁs%reﬁmj quenched with
dilute agueous hydrochloric acid, then taken up in methylene chioride and aqueous Sodium
25 hydroxide solution, and the combined organic layer washed with water, dried over sodium
sulfate, and evaporated to afford 145 mg (79%) of an oil.
'H-NMR (5, CDCl): 1.80 (m, 1H), 2.21 (s, 6H), 2.27 (m, 1H), 2.89 (dd, J=8,10, 1H),
3.11 (m, 1H), 3.19 (m, 1H), 3.28 (¢, J=8, 1H), 3.40 (dd, J=8,10, 1H), 3.5 (bs, 1H), 5.92 (s, 2H),
7.10 (d, J=8, 1H), 7.33 (m, 2H), 7.70 (d, J=8, 1H), 7.83 (t, J=8, 1H), 8.00 (m, 2H). '
30 BC-NMR (5, CDCh): 13.5, 34.4, 45.3, 47.2, 54.8, 106.9, 118.1, 119.7, 125.5, 127.1,
127.2, 127.4, 127.6, 128.6, 136.5, 138.6, 145.3, 151.6, 156.6.

MS (%): 318 (parent+1, 100).

35 Prepared using the proceduré in Example 43 to camy out the reductive amination with
furfural, in 65% yield as an oil.
'H-NMR (5, CDCl): 1.92 (m, 1H), 2.21 (s, 8H), 2.36 (m, 1H), 2.59 (1, J=9, 1H), 2.78 (m,
1H), 2.97 (m, 1H), 3.18 {t, J=8, 1H), 3.44 (m, 1H), 3.75 (Ab,, J=14, Dn=19, 2H), 5.92 (s, 2H),
6.24 (d, J=3, 1H), 6.32 (dd, J=2,3, 1H), 7.10 (d, J=8, 1H), 7.34 (m, 2H), 7.38 (d, J=2, 1H), 7.70
40 (d, J=8, 1H), 7.83 (t, J=8, 1H), 7.88 (m, 2H).



25 2H). [err]C—NNR([err] CDCl[err]): 13.5, 24.7, 42.0, 47.1, 78.9, 107.0,

118. 3, 119, 125.6, 127. 1 128.6, 137.5,138. 6, 147. 1, 151.

(9%: 374 WB{?P’@‘HG% 100). Anal. Calc[err]d for ;CT’E;@’OI“S

CerrJHerr]Nerr]OL/4(Cerr]Herr]derr]): C75.92, H7.39, N 10.62.

Found: C 76.13, H 30 7.37, N 10.33. C. .sp-

8-[4-(6-am no-pyridin-2-yl)-phenyl]-3-aza-bicyclo[3.2.1 ]octan-8-ol

Prepared as in Exanple 11D in 84%yield as a solid, np 108-120[err]C.

[err]H-NVR ([err], CDCl[err]): 1.46 (m 4H), 2.29 (m 2H), 2.47 (m 2H)

3? 395( 1H)2H)7 2“1&?%((8500&%; a%l4, ﬁ%eizﬂz)ﬁﬁ 5400 e?d; 1068, 168.2, ﬁovaR 00, 1
err err

cDal [err])"9§412§9 7‘51%% 377!334%“ (’%? Q"ﬁiﬁzg“‘?ég%‘é 13-15926

138. 4, 138.6, MSHEH; 386fpatent+1580). M5 (% : 296 (parent+1, 100) HRVS

Calc[err]d for CJerr]J]Herr]Nerr]O 286.1763. Found: 286. 1776. 40 WO

08/ 24766 . < fin-2-viam PCT/ 1 B97/ 01446

-52- 5

8-[ 4- (& Ami no- rmpaetaraszn &kémﬁmﬂwlmﬁ%whumyslao&oaaashemyarb@n&r%e%aﬂ] oct an- 8-

| P d 27%, 67- 20 H NMVR
Clern) oo for bR BBt 158 45 1hyy 23, TR 2510557 40 B0l D ARST 5
(broad m (BHH), 21385JH3H), zts)s (M2 18} 3(89) (AB =18 DBB2(,12H) 2455 (b$, 2K, Nm.,s.m;, e
NH[ er r 48, 4 4 . (.
(m[GZH%? 565 ﬁ@(sﬂﬂ sdc?ud .#93 1%)%4&(& / r1|1\-g7éré3¢ 4 7%7&% frsl-ﬁ%%'g‘@ w2
25.6, 41.3H. 574‘4 -‘6% 15 77%? (KSZH)m? 4 111 1, 125 6 127.0, 138.6, 138.8,
155. 7,45158. 4. Me-KMR: (5.300CI1H)pa3ani4s.ly, 53.0054.2 15, 1688.c{o7t halo.bo110.6, 126.8,

Cler 11 H ened N.gp) oo A kOuuss, S §/ssld, faghy N 9,17 Found: € 5750, 1

7. 34, N8 EXAMPLE 49

8- [ 4- (6- Ami no- M5 (% 329 (parentyIhedR).l | - 3- f ur an- 2- yl net hyl - 3- aza- bi cycl o[ 3. 2. 1]
oct an- 8-ol PrepaaegdaR tbrC et actfaHye tEefas! HE 28, N 9188.hFaund3® 56.67,64 I N

t he final qdhq%bng step to afford the product as a solid,

187- 202[eP'r] [err]HHNWR ([err], CDCl[err]): 1.41 (m 2H), 1.78
(m 2P, 2.435 (m 2H), 2.65 (m ZFWm 2H), 3.68 (s, 2H), 4.52 (bs,
2H, NHerr]), 6.24 (d, J=3, 1H) 632(dd J=2, 3, 1H) 6415(d J=8, 1H),
7.03 (d, J=7. 5 :

7.84 (m 2H).

Prepared as in Example 48, using isobutyraldehyde, with a 73% vyield in the final
deblocking step td afford the product as a solid, mp 55-70°C.

25 'H-NMR (5, CDCLy): 0.93 (d, J=6.5, 6H), 1.76 (m, 1H), 1.87 (m, 1H), 2.2-2.4 (m, 3H),
2.49 (dd, J=8,9, 1H), 2.64 (m, 1H), 2.78 (m, 1H), 2.98 (t, J=9, 1H), 3.37 (h, J=7, 1H), 4.56 (bs,
2H, NH>), 6.40 (d, J=8, 1H), 7.03 (d, J=7.5, 1H), 7.32 (m, 2H), 7.45 (t, J=8, 1H), 7.81 (m, 2H).

BC-NMR (5, CDCly): 21.0, 27.4, 32.2, 43.0, 54.9, 62.4, 64.9, 106.8, 110.7, 126.8, 127.5,
137.5, 138.3, 146.4, 156.0, 158.2.

30 MS (%): 296 (parent+1, 100).
Anal. Calc'd for CygHsNa2HCI2H,O: C 56.43, H 7.73, N 10.39. Found: C 56.13, H
7.52, N 10.40.
EXAMPLE 48
35

40 To a 125 mL 3-necked round-bottomed flask equipped with septum and N, inlet were
' added 1.86 g (5.70 mmol) 8-bromo-2-(2,5-dimethylpyrrolyl)-pyridine and 40 mL dry



[err]CG-NWR ([err], CDCl[err]): 25.1, 41.5, 53.6, 53.8, 78.5, 107.3, 108.6,
110.1, 111 0, 125.6, 127.0 138.4, 139.0,141.9, 145.1,155.6, 158.3. 25

M5 (99: gf% eent +1, 100). Anal. Calc'd for PCT/IBO7/01446
Cerr]Herr Ferr]Qerr]HCI Herr]O C59.23, H6.27, N9.01. Found: C

59.17, H 6.50, N 8.71. EXAMPLE 50 30

8-[ 4- (6 Am no- pyri di n-2-yl) - phehenyl ] - 3- ﬁ\énzyl 3-aza- bicycl o[ 3. 2. 1[ oct an- 8-
ol Prepared as in Exanple 46, deblocking after step A to afford the

pr oduct as a solid, np 185-200[err]C (dec ) [err]H-NI\/R ([err] CDCI[err])

141%71 179(mqﬂ,2410&d 20 2 2H) . 3. 62
tejrabydrofusan. SThe slufien was cooked 19 -§Gs¢ ?Pd82731'ﬂ§- ®. #4 moe)cpf aﬁw solutiqy)

7 23 (m o?—bﬂtyl lifhidrh fﬁgt?xra]ﬁgwaf/%ﬁdede |§enan|daha solftichBtifrbd 16 min atlgbwc 7'Fh§i’| a(m
78 7, 1o?°'§m'i1‘?) d 4L’1§5 (%8‘1\' 1’2%‘% 5‘?593?'3‘6 E%sw%lraéﬁ ‘gé"‘iﬁée 4n ?%8‘"5 éﬂs 4,

155. 7 1 trabydrbfordridvas &fded (pawise ant thd Giaption/stimed aCa80eC dorfi0rminutes, and then

L1 )1 51 bl el oSl 7S Pl lepbAdeil i it B
CLAI M@ 1 solntiemansbiaken ¢n lntemyl @Qﬁtﬁ%ﬂ th gqu,nc {ayer was separatwép{qqhﬁ with moegn ¢

R[ ﬁ] rl a@Quﬁ&Jéeéiﬁradmum rehREAGE @6i0tidny and breri®, layied eqansodhmd &mma anBtevyporated

met hox n is a s zel r

TN ARl e oolpnbd Sy SPETIM BuA el S eyenE G e,

of said #fdingy(16%}ofdhyalipw oihwhith solidifiedmp $B-681H t he al kyl npiety is straight

?E:[ 2; ?]nf:hegr ?gf‘ ,G,Eﬁt(gll eﬁmf)r qrqslg cér'r'gl ie:tg%le'9 ga??a‘?'ﬁ }Mzsr(s‘g ble-ﬁsu%b | 't ut ed

wi t h ¥6r oR)e? r%@“ &uBE) S1¥ Rt A hdd (hes.sideteddf ("F- pePRRtR: (&) from

B ke AN “g; it
Pk S 568 s 8. 18P

E\S\:[Der H i %grs;%ﬂ)? bnéﬁﬁr?%vVO'IShﬁdeRPeiﬁ]T dR84R( err] are sel ect eél

i ndependent | 'y, m§ g ddal @arbd=£lreby.]) al kyl, tetrahydronaphthal ene and

20
Prepared as in Example 13C in 73% yield as a solid, mp 185-180°C.
'H-NMR (5, CDCL): 1.52 (m, 4H), 2.19 (s, 6H), 2.35 (m, 2H), 2.53 (m, 2H), 3.48 (m,
2H), 5.91 (s, 2H), 7.12 (d, J=8, 1H), 7.55 (m, 2H), 7.72 (d, J=8, 1H), 7.85 (, J=8, 1H), 8.04 (m,
25 2H).

BC.NMR (5, CDCh): 13.5, 24.7, 42.0, 47.1, 78.9, 107.0, 118.3, 119.9, 125.6, 127.1,
128.6, 137.5, 138.6, 147.1, 151.7, 156 .4.
MS (%): 374 (parent+1, 100).
Anal. Calc'd for C4Hz7N2O1/4(C4HgO4): € 75.92, H 7.39, N 10.62. Found: C 76.13, H
30 7.37,N10.33.

Prepared as in Example 11D in 84% yield as a solid, mp 108-120°C.
'H-NMR (5, CDCls): 1.46 (m, 4H), 2.29 (m, 2H), 2.47 (m, 2H), 3.39 (m, 2H), 4.635 (bs,
35 2H, NH,), 6.365 (d, J=8, 1H), 6.94 (d, J=7.5, 1H), 7.41 {t, J=8, 1H), 7.44 (m, 2H), 7.75 (m, 2H).
BC-NMR (8, CDCly): 24.4, 41,5, 48.7, 78.3, 107.3, 110.8, 125.3, 125.5, 126.9, 1384,
138.8, 145.8, 155.6, 158.4.
MS (%): 286 (parent+1, 100).
HRMS Calc'd for CigH2iN3O: 286.1763. Found: 286.1776.

40



aral kyl, wherein the aryl noiety of said aral kyl is phenyl or naphthyl and
t he al kyI noi et is straight 25 or branched and cont ai ns 6
carbon atWRF82 %& wherein said (CJerr]-Cerr]) al kyl and 35@9@9%{496

t et r ahydr onapht hal ene and the aryl noiety of said aral kyl may be
substituted with fromzero to three subs®¥tuents, that are sel ected,

i ndependently, from halo, nitro, hydroxy, cyano, amno, ((err]-Cerr])

al koxy, and (Clerr]-Cerr]) alkyl am no; -54- 5 or Rerr] and
Rlerr] form together vvlth t he nltrogen to WhICh they are attached a

pi peradine, pi Redf4dri idj : 3-298-hicvalp < g

cont ai ni ng frop}egakga;ﬂ, é)ggﬂler@rf@gﬂgwefdr 9@13712@0% of V\/m ch are nitrogen and

the rest of whjch are car or a& armaceuti cal |y acceptable salt of such

conpound. 2. 'H-NMR.&nGREH: &80 & dre$H.G-38 @.2H. 1. i 3Di 224pad 8% one.
0 g 2H)32.425 (bsAzwpmmdzmcleeg%nmt@sﬂ(w méma»mtﬂmlé&?ﬁm 7.64 @,

pi peridin i, per. C | e a 3-aza-bicyclo[3

1. 0] hex- ;gtsgﬂﬁhgaéﬁtgdoiﬂﬁy\?ﬁgr@i ?F‘}sé%?’ﬁ 23@7 azi ne, piperidine and

pyr r-ohodi ne ri RGNMRE, GRGIONaL0.§, 25155 @561 41.5:t54dk, W58N784% 107.4n0111, 125.6,
substi tue t428f d, independently, fromamno, (Cferr]- C[err])
al kyl am nﬁt?so[ gh&é]é ‘agea‘ra? qgéﬁ'% al kyl'l am no, phenyl substituted 5 to

menber ed heterU&t(élh S35¢ i Hdot@%i ni ng froml1lto 4 15 rings nit rogen

at ons, benzoyl AndleOae foret EHLN.CBHTI Az aChsned, H plae.ny lsarTi resuad:b @t .60, H
phenyl et hy ghenoxycar bonyl, and wherein the phenyl nvieties of any of
t he foregm hg substituents nmay optionally be substituted with one or nore
substffuents, that are selected, inE&MRAER4 |y from halo,

(derr]- C[err])al kyl , (C[err] C[err])al koxy, nitro, am no, cyano, CF3 and
OCF3; and the B b I ! h ,

4, A conp ‘ v '

4- phenyl et hyl thpearaQ |aﬁ4nlE)§HmPM48 wemm;urfptapmam Wolytylﬂ in tbh@ndtdqeploe!mmstep or
3-aza-bi qx%tf&b?melp.%h}%sﬁsmiaambrisv-zézoc A Corrpound accor di ng to claim1

wherein NR3R4 | Slr_d»
NR[ erfd Rl err] "b“Mﬁ[@r‘F$°'3)6 1 41 ("‘ AHbHJPrfﬁ‘c RA3p ('E‘o?ﬁ‘)ogﬁf |('Bn2"f')®ﬁ 0P{@at i ng

or prevemn)mea(svnnﬂutszqm 21 Mied, B4l (g =3 119), aamm, 0£H)$,I1$-I)Im5q& JEBOTHY, ne
i nfl am‘rat.p6 .Sﬁng,E@qg}{goj&% 1 cyt‘g aJ]_g m}ojé?’&ﬁ %wovol enm c

shock, trau erfu h ut 'd| se ‘ul cerative
colitis, septl 305NM)%K5 mw: @#ed, ééﬁeﬁ%ﬁ@a Rﬂl§81ﬁ?§§olﬂ%ﬁ. éaoaemtm..tzss

neurodegemroa{;;a\ge"gg 6,925 2514504508 168%i city, 30 Al zheiner's disease,

chem dependenci e ions, enesis, epilepsy, anxiety, psychosis,
head %?au %I O S@p&?’&?’fi? 1%@ stress syndrome (ARDS), norphine induced

t ol erance and ma! hCalelddr CpHRN0F2HCIHI0! DraRerty 6123)\N(8.01i skame:, C 58.17, H

ost eoart Wﬁ , rheumatoid arthoursitis, ovul ation, dil ated
car di onmyopat hy, acute spinal cord IEJ(A”Q/ Hunti ngton's di sease, Parkinson's
EXAMPLE 50

30

Prepared as in Exampie 46, deblocking after step A. to afford the product as a solid, mp
185-200°C (dec.).
"H-NMR (5, CDCl): 1.41 (m, 2H), 1.78 (m, 2H), 2.41 (bs, 2H), 2.63 (m, 2H), 2.91 (m,
2H), 3.62 (s, 2H), 4.58 (bs, 2H, NH2), 6.41 (d, J=8, 1H), 7.02 (d, J=7.5, 1H), 7.23 (m, 1H), 7.31
35  (m, 2H), 7.37 (m, 2H), 7.45 (t, J=8, 1H), 7.51 (m, 2H), 7.83 (m, 2H).
3C-NMR (5, CDCL): 25.4, 41.7, 54.0, 61.8, 78.7, 107.3, 111.0, 125.6, 126.8, 127.0,
128.2, 128.8, 138.4, 138.9, 145.4, 155.7, 158.3.
MS (%): 386 (parent+1, 100).
Anal. Calc'd for CasHaNaO1/4CHCly1/2(CHy00): € 63.34, H 6.73, N 8.13. Found: C
40 63.11, H6.44, N8.12.



di sease, gl aucoma, nmacul ar degeneration, diabetic neuropathy, diabetic
nephour sopat hy and [err] 5 cancer in a mammal, conprising an anount of a
corrpoundmp[ﬁ&ng toclaine 1 or 14 that is effective in tpmm;'gmpm
preventing such condition and a pharnmaceutically acceptable carrier. 7.

A method of treating or preventing a coggjtlon sel ected fromthe group
consisting of mgraine inflammtory di seases, stroke, aculhis SaeetiHasiBeer Replaced
pai n, hypovol em ¢ shock, traumatic shock, reperfu5|on inju

di sease, ulcerative colitis septic shock mul tiple sclero

associat ed denenti a, neurodegeneratlveé#£®gases, neuron toxicilt

Al zhel nmer' s di sease, chem cal dependen nd addi cti ons, enES|s
epi | epsy, anxiety, psychosis, head trauma, adult respiratory di stress
syndrome (ARD®) A dsRipBind 6t teTdimeutsl t ol erance and wi t hdrawal synptons,

i nfl ammat ory bowel di sease, osteoarthoursitis, rheumatoid arthoursitis,
ovul ation, dilated cardionyopathy, 3 Q splnal cord injury, Huntlngton S
di sease, Par ki nson’ s di seBse gl audona, ]nacular degeneratlon 15 diabetic

neur opat hy, di abetic nephou 8 ancer in a conpri sing
adm nistering to said mamal ; of Ni-l.porrpouné accor d| ng to clains 1
or 14 that is effective in ng or preventing such condition. 8. A

pharmaceutical conpositi aqg”fo ibiting nitric oxide synthase (NOS) in a
manmal , conprising a NOS inhibitiRig effective anount of a conpound
according to clains 1 or 14, 20 and a pharnmaceutically acceptable carrier.

9. A nmethod of inhibiting NOS in a mammal, conprising admnistering to
sai d1omnmmal awhié8ini misizietot aripge,of iSétQH%Qéﬁrmntoncfor&Nmmmmﬁnaﬁ?wdcﬂ! et o
cl ai ms lserHcteh‘lmaéQenaemﬁ REAhYBeEH, infdrbxyC AERAPaAd MBINGRY: ahd &as lafouY of the

preventing a condition Sel ected fromthe group consisting of mgraine,
i nf 1 amefP lf)*’dl seases, stroke, acute and choursonic pain, 25 hypovolemnc
shock, traumatic shock, reperfusion injury, Crohn's disease, ulcerative

colitis, septic shock, Itlple scIerosrs Al DS asseoy{ct ed denenti a,

neur odegenerati ve dise S xrcity, Al zh s di sease, chenica
dependenci es and addicgion epllepsy anxi g psychosi s, head
trauma, adult respirat |stress syndrone ( ARDS) Dr phi ne i nduced

tol erance and wit hdr awal |syrrpt ons, inflammat ory(GHg;,l di sease,
osteoarthoursitis, rheun¥toid art hour siti S, I at| on, dil ated

cardi onyopat hy, acute spinal cord injury, Hunt| ngtﬁ a»4di Sease, Parkinson's
di sease, gl aucoma, macul ar degeneration, diabetic opat hy, diabetic

nephour sopat hy and cancgrq in a manmal , conpri sing a i nhi biting
effective anount of a c n%ound accordi ng to clains 14 and a
phar maceut i calyh¥refGfi8RERRY Bnezar ri er. A met hod of treating or

g AR I T S e i WIREE RS AP e Bhedld it B aenTer
shock, tnaphimgt ared 1hé aikid, moiety srstraightoor branphnd;and@bmhms fromli 1ste &@rboulamms:ahnd/e
colitis, wivatBh 'sGidTBRENak{itin ! fyiSrdicty 8Fdatd ardfkiiThay be substituted with from one to
thoursee substituents, preferably from zero to two substituents, that are selecled, independently,
from halo (e.g., chioro, fluoro, bromo or iodo), nitro, hydroxy, cyano, amino, (C4-Cs)alkoxy and
20 (Cs-C,) alkylamino; '
X is N when Y is (C+-Cs) alkyl, aralkyl, or substituted (C4-Cg)alky!, and X is CH when Y is
NR°R*;
q is zero, one or two;
m is zero, one or two; and
25 R? and R* are selected, independently, from (Cy-Cs) alkyl, tetrahydronaphthalene and
aralkyl, wherein the aryl moiety of said aralkyl is phenyl or naphthyl and the atkyl moiety is
straight or branched and contains from 1 to 6 carbon atoms, and wherein said (C,-Cg) alkyl and
said tetrahydronaphthalene and the aryl moiety of said aralkyt may optionally be substituted with
from one to thoursee substituents, preferably from zero to two substituents, that are selected,
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associ ated denenti a, neurode enﬁratl e di seases, neuron toxicity,

Al zhei nees _di sea ci es and addicti ons, | epsy,
el ety W kgy m e il
(ARDS), norphine i ndu and wi t hdrawal synptons, inflammatory 40

ul't respiratory di stress
bowel di sease, osteoarthoursitis, rheurmatsy.d arthoursitis, ovulation,
di | at ed cardi onyopat hy, acute 56 5 spinal cord injury, Huntington's
di sease, Parkinson's disease, glaucona, macul ar degeneration, diabetic
neuropat hy, diabetic nephoursopathy and cancer in a mammal, conprising

adm ni s§ ermmemnaﬁlf&rrnmamcm flubvd] Broinb g ioabf, Ao Mﬁir@){ww&ho Qdmifo, (C
conpound l;(dl n an r 14. 12. A conpound accordi ng to c'l aim
ket thd L pRaring

1 wherein and aryl groups of Y, and the
(derr]-Cerr] )Qtlﬁ'(yand Rirfom, temher M“ﬂ theynitragea thwhish they age ottanbedifa fiferazing, R4,

are each igylaame @?B}r}d{‘ diﬂ!@ ring thﬁnb&‘cﬂ&inﬂﬂ &htafrﬁrfﬂ‘ﬁ'&ﬁ 6% 49 nft ﬁUﬁé Eﬂ'&ﬂ'&“? nts

sel ected i ndePendent QF brom) I odo,

cyano, anitfd ("@f@?'ﬂ 9§Ftaf'§ K‘EB'(?“‘"H 'fa Fl-derr]) aI kyI ani no. 13

A compound accmraobhlagmaeutbdaﬁy acceftabib ealofsustedothpoumkr azi ne, pi peri di ne and
pyrrolidine NRgrr] %m zero to two
substituents an% ms&gﬁﬁ?%ﬂd%ﬁo@w}m nol eqf%ggrgﬂ q‘%%}o}ﬁgﬂg d substituents
are substitutedw t hAf"l"B‘RP‘i"@rW"B‘"Q {Rocaitok hetei B R isa piperidine, piperagipe or A
conpound SgtreiRfireChngop 2 3-dva-bipyolop3, 10w Harmige 6ihg,6- [ 4- ((2- (phenethyl )-[2.2.1

bi | ohept - 1-y h -2
b8 (5 (3. i) WERiRH) Sl GBbindisbdole“aol iEine, ings may, pajgpaty be
)nei%yls)‘bﬂ'bﬂ%y'ﬂ] ORg,/ 1] rmrﬁsgh juanis, r@eferably wnt from zero to two substutuents that are

(N p&@l&@!@bﬂl@?{@ﬁﬁeﬂﬁ plmamylanmwcl I amiho, mm#dsjakwaminb [phehyli N- 2

I

[ 2-

B e e Cy——
e

T oy !
<

ex- 6- weaznyhoyeraozimﬂw - be/uylgmowl. rmenylammcamwl. phenylethyl and phenoxy-
nyl | - pyeaidhp Qn'dWIﬁ‘ﬁre phenyl monetles of any of the foregomg substituents may optionally be

t % }sgb mtﬁg‘g ?fbe A 76? %@PI g ?;{(]%A@UX gﬂtg?rom ze%gto two substituents, that are

2- di metshigttadi indexpeindently( from rhalvo (§+CHalH, yIC+-Celalkpky, chitree Jaming, regiariop CF; and
2- di metdpg,am noet hyl ) - (2-am nopyri d- 6-yl - benzyl ) - oxi ndol e;
(N-5|soxazol nmet eridin-4-yl)-phen yr|d|n2ylamne
(N-acet am dcﬁn W%@%W'#ﬂﬁgfﬂe?taf}ﬁéf‘ﬂﬁﬂfs‘ﬁ' pHL'EP | ami ne;

(N- benzoyl mst. hyI )Ad:elbpwnd raccbrdingﬂftoyia)mpmpdm NB@R‘i nsl umhany]éthvmmazin-byl
(

N-453, 4 ¥sb€v‘3§ﬂg@ﬁ>’ﬁ?ﬁﬂéw dninét oﬁ Xkc%:aa[gﬁ gy“ el - pyrl di n-2-yl am

6[(N—(2 uryl er| yl am ne;
N-(5-i sot h|5azol y'f‘)cﬁ'ﬂgﬁiﬂ )a_cgp_r:ti ‘ﬁé}af"ﬂ"r‘lv glejy NR MQT%?W‘WW'ZGW ani ne,
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wherein NRR® is NH,.

30 6. A pharmaceutical composition for treating or preventing a condition selected
from the group consisting of migraine inflammatory diseases, stroke, acute and choursonic 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, emesis, epilepsy, anxiety,

35 psychosis, head trauma, adult respiratory distress syndrome (ARDS), morphine induced
tolerance and withdrawal symptoms, inflammatory bowel disease, osteoarthoursitis, rheumatoid
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8-

6-
6-
6-
6-
6-
6-

(5-thiazolyl)nmethyl)-4-(piperidin-4-yl)-phenyl]-pyridin-2-ylamne; 35
(2-pyridyl)methyl)-4-(piperidin-4-yl)-phenyl]- pyridin-2-yl am ne;

EW 44986 ) "MBi ket A HeB {aéeQI n-4-yl)-phenyl ] - pyri dearaBgricasdsne;
(
(

2-1 mdazol vyl peridin-4-yl)-phenyl]-pyridin-2-ylan ne;
4-im dazol yl Wll HIB llperl din-4-yl)-phenyl]-pyridin-2-ylan ne;
4- pyridy)) nme di n- yI) phenyl ] - pyri di n-2-yl am ne;
N-(2-furyl))methyl)-4-(pyrrolidin-3-yl)-phenyl]-pyridin-2-ylam ne;

5, O ALk, Zied cBRIYobatry, 'SRONB Yokl E5r iy AlfIntor's Fisedse,
4- (a%mimn By rdisgpse. 2 olangoni o MACKiaR - degengrationy | diabetic -Buropathipi odjabieti 3. 2.
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] oct anmedhddksopathy and cancer in a mammal, compnsing an amount of a compound acoordmg to

oL ORI e g M W SRR A AR s S, S » Wt

i ndependecaptaple ¢éamden hydr ogen, hydroxy, methyl and nethoxy; G is sel ected
fromg 2. 2. 1] b, CyCthﬁQIthb@ d't?@%ilmlorsd}%ioc?-”aegmﬁ ioh! I‘}:ted rom the group

3-

[2.2.1] blgclohet 1-

substi t err

azabi C9figing 05 migraing ém‘ag‘"liY°W dirpasgs ’Pﬁnt"éée 1§pd.ic8 pam BRRoMplemic) -

f ur anyl seadky trauméfic sineiy reperfudiamhinjuyy, reroimy )hseasabebeﬂameadolmb,ysepﬂc shock,
NR err] '??[lﬁtgflé ’sclemﬁgx'ﬁsm@ la!@o'gﬁfegyée ntu?xhé?ﬁj&le%#%nwlﬁ&%s s nri,HJBﬁ tt&lé’t&ed by
met hyl or 1 am noet h

or one; Atlhpganydﬁ'éwﬁ qﬂmptsﬁﬁl]dpfeé\mm%( e{“éradpwq@r rqry%ﬁiq(ywﬂemsyaraamﬁgw

5 zero

vvhteLfs: n pﬁﬁﬂoﬁﬁ% hedmmetxmaohdaalrekpmadykgrktress @h@mﬂe (ARDS) hﬁdrpmhmmwi yl,

ne e X en

oot hi asgetafes S atureial biRAANY knnoMHIaY bowe: is¥dee éﬁs@asﬁa%ﬂss Heumgtond o
from1 PG“‘B"’%F( tseyklationy mafe‘aﬁardmpaatw- f55te se'cflmrq injyrer gntingtRy's diseaset he

ar %I : W}[)Pﬁfk)hsﬁﬁ s Sa]!séaﬁr abhyéonmy ntacuiat Dédgehdtation, vut:raiseﬁ;cr Qm%:ﬁa?hy 0 didbéilﬁﬁ ted
sSubstli tu er ue S a I e se cte

i ndepen&gﬂﬂ {708?‘ é'\é FrOgEN 9%&%‘“"%&5‘%8‘ png ol 'P%m@afl hl or o,
f 1 u®Oo, oba gwmnwndlae@mymgmqlm@1 thptis sﬁsdlvwlamtmmmenﬂwssm ?onq!ien r]) al koxy
and (Cerr]-@err]a pa Hﬁ)ﬂc&lﬁc&ocorgéiﬁod\kmbn’ﬁgltﬁtnb)ﬁifdégéc?ﬂthaégh%é)] inderr])

al kyl, aral kyl , or substi.tuted
NR3R4: Mmamm 1, &ccording to claim 1

ng a kog uﬁﬁl{xlil)lg e#é’ctnve amount of a c:ompoumin Yis
according to ciaim 1, and a pharmaceutically acceptabie carrier.

9. A method of inhibiting NOS in a mainmal. comprising administering to said
25 mammal a NOS inhibiting effective amount of a compound according to claim 1.
10. A pharmaceutical composition for treating or preventing a condition selected

from the group consisting of migraine, inflammatory diseases, stroke, acute and choursonic
pain, hypovolemic shock, traumatic shock, reperfusion injury, Crohn's disease, uicerative colilis,
septic shock, multiple sclerosis, AIDS associated dementia, neurodegenerative diseases, neuron

30 toxicity, Alzheimer's disease, chemical dependencies and addictions, emesis, epilepsy, anxiety,
psychosis, head trauma, adult respiratory distress syndrome (ARDS), morphine induced
tolerance and withdrawa! symptoms, inflammatory bowel disease, osteoarthoursitis, rheumatoid
arthoursitis, ovulation, dilated cardiomyopathy, acute spinal cord injury, Huntington's disease,
Parkinson's disease, glaucoma, macular degeneration, diabetic neuropathy, diabetic

35 nephoursopathy and cancer in a mammal, comprising a NOS inhibiting effective amount of a
compound according to claim 1 and a pharmaceutically acceptable camier.

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

40 multiple sclerosis, AIDS associated dementia, neurodegenerative diseases, neuron toxicity,
Alzheimer's disease, chemical dependancies and addictions, emesis, epilepsy, anxiety,
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g is zero, one or two; mis zero, one or two; and Rlerr] and Rlerr] are
sel ect ed, ﬁ?ﬂ%?ﬁﬂﬂently’ fromhydrogen, ((err]-Cerr]) alkyl,
-C(O(derr]-(err])al kyl, cycl ohexyl, tetrahydronapht hal ene PERABHCIH46y| ,
wherein the aryl noiety of said aral kyl is phenyl or naphthyl and the al kyl
nmoi ety is straight or branched and contai-h& from1 to 6 carbon atons, and
wherein said (Cerr]-Cerr]) alkyl or -C(O((err]-CJerr])al kyl and said
t et rahydr onapht hal ene and the aryl noiety of said aral kyl may optionally be
substitgte% i th fronuone to three substituents, preferably fromzero to
(27 Forr) ommcesn v brmmrar o kg i

. réwa me/in to 0, ,
(d err]- Aghbhesié! o atﬁg e&c&ﬁ{ r 4, - C&ﬁr r1) af'%ﬁ aﬁ'ﬁ%ﬁ“ﬂ'}‘h"ﬁﬁgﬁ theumatoid
Rlerr] form. together w't teH S IaPYoBRAY. 25Utk SAINR! condyinjtrye Huttingidmsdisease,
pi per azi n&ANHNSERS; (liseaserr glppcorna.i dnavelar | depenérafich, aa&lgg{wc},é&oﬂahﬁ? diabetic
cont ai ni ngephioursopath® ahd candad in"8 s to 3 gf which are nitro and
the resf QfnidikH Cé?feggv% car b@nf; and V\ﬂgl'r %&I'irﬁﬁﬂssgmpdﬁ D '?}%F%{H weeaiq)mmaﬂiawgps
pyrrol i dine and azabi cyel e d Qgwound aeeerding tagplaimd. and Rierr] nay
optionally be substituted wth one or nore substituents, preferably with
fromzero to two substituents, that are sel ected, independently, from
(derr]-Cerr])alkyl, amno, (Clerr]-Clerr]) alkylamno, [di-(Cerr]-
C6) al kyl Jam no, (Cerr]-Cerr])al kyl acetam do, phenyl substituted 5 to 6
menbered heterocyclic rings containing froml to 4 rings nitrogen atons,
benzoyl, benzoyl nethyl, benzyl carbonyl, phenyl am nocarbonyl, phenyl ethyl
and phenoxycarbonyi, and wherein the phenyi noieties of any of - 59 -
the foregoing substituents may optionally be substituted with one or nore
substituents, preferably with fromzero to two substituents, that are

sel ected, independently, from haftss$ Bekn Rp0kdgl ) al kyl, (CJerr]-
C3) al koxy, nitro, am no, cyano, H‘I a pharmaceutically
acceptabl e salt of such conpound. [Jnd sel ected fromthe group

consi sting of:

N (5-thiazol yl)met hyl)-4-(piperidin-4-yl)-phenyl]-pyridin-2-ylam ne;
N-(2-furyl)nmethyl)-4-(pyrroidin-3-yl)-phenyl]-pyridin-2-ylam ne; and
N- (2- met hyl ) propyl ) -4-(pyrrolidin-3-yl)-phenyl]-pyridin-2-ylamne; and
maceuti cal ly acceptable salts of the foregoi ng conpounds.
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