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6- PHENYLPYRI DYL- 2- AM NE DERI VATI VES The present invention relates to
certain 6-phenyl pyridyl-2-amne derivatives that exhibit activity as nitric
oxi de synthase (NOS) inhibitors, to pharmaceutical conpositions containing
them and to tWePM&se in the treatnent and prevention of ceXCTAPIBYous
system di sorders, inflammtory disorders, septic shock and other 10

di sorders. There are three known isoforns of NOS - an inducible form
(1-NOS) and two constitutive forns referred to as, respectively, neuronal
NOS (N-NOS) and endot helial NOS (E-NOS). Each of these enzynes carries out
the conversion of arginine to C|truII|ne mhlle prodUC|ng a nol ecul e of
nitric oxide (NO in respongePHE NE| DERIVATIMES) s bel i eved t hat
excess nitric oxide 3 y of
a nunber of di sordep‘m\gkeégcoﬁllg5 %'bgﬁ‘?élpt%swe'% F)ésph% ?Imrﬂigiﬂam% rglél%ged
by |-NCS is thaohaphexhibit adtivity zasr nitris ¢mdﬁ§$@a§@s"‘i0ﬁtmh'hwmv@ spmwwcal
hypot ensi on SU%Bmgssl{.a%e SortbiRhY R ah@% adh et .h tﬁ@rﬁfeadrﬁbn%hewfaﬁt.orl bt has
been shown tha ncer patients treated with cytokines such as interleukin
1 (IL-1), 20 .cnmanr@mqua system_disgrdes, tm'ﬁﬁ'f“aﬁ@dr%%qf%e'? aOPHE SPaoigndsetheer
cyt oki ne- i nigicegbopdipgck and hypot ensi on due to NO produced from macrophages
i.e., inducible NOS_(I-NOS), see Chem cal & Engineeri g

33, (1993). |-NOS i HRemsiargues knpwn.isatomms of,NOS™an '"%"%h%t?"ﬂéi*?"@%ﬂ‘dtm

I-NCS plays a rc@h&.tumdfbﬁnmtdmuwys edspetthens Aurohal NOS (NNDS)and BRdOtRIRI
system such as i '

hi bi t f . 1-NOS h n .25
Shown 1 o ame  NGS EBbRL, ERn BF Hie en=ylie, FavieR duene cRivRreiy ob SiGR e,
268, p. R286 (mﬁﬂl)r)e wSilp progdgeing re mbleadpmfantnclmiﬂecm)ammesbmiss tbyvarious
| ecti [ I
1o 54 (100510 NETRD iCHe SaTquRbRNICREERHE A (NO) probucilPERER piaysfttie B
such as cer ebr an thesitnlogy, ofpmwnbeanﬂdlwﬁqsen@ GP@*T&H@Q" mammals¢ afrslesample,
i nhi bi tion of NydgRdglesd RRRBSIO thauai@wbnagql Mraan%ﬁéeeges%ammive ey svdhc

cerebral artery occlusion in the rat, see Cer ebr. Met ab., 14,
p. 924-929 (19JWPOTeRSIRAUSHAT EXG Bpck 28d dherapyuith %eﬁ@msttak'm;s e'ftfheetbp% in

?nt i nFCI cepti orhgoa& @at d@ﬁb‘ee%ahé’n@&gda‘t/éd w'thrbytt&anésamhpgmﬁer@hkhhe -1,
ormal i n- |n uce cki ng and acetic nduced a

constrictio aé’é‘&BE“q‘ ’gggl'ﬁb or tj‘"%bﬂ?;ﬁ'ﬁ%lﬁgalcm’ (ﬁ% suber?ff@ A e ng%)ock and
Final |y, opi oi chygbtensibib Hoe méd picducedidemt svab@phdges|i.g. dpduciteeNOS (HigOSkdexed

by N- NGB i nhi bi dyl 00§55 MEMAPRKGD BRAAETAE U, 1553). N ANIERSRS dehIiihse

this. It is also believed that |-NOS plays a role in the pathology of diseases of the

central nervous system such as ischemia. For example, inhibition of I-NOS has been
25 shown to ameliorate cerebral ischemic damage in rats, see Am. J. Physiol., 268, p.
R286 (1995)). Suppression of adjuvant induced arthritis by selective inhibition of |-
NOS is reported in Eur. J, Pharmacol., 273, p. 15-24 (1995).
NO produced by N-NOS is thought to play a role in diseases such as cerebral
ischemia, pain, and opiate tolerance. For example, inhibition of N-NOS decreases
30 infarct volume after proximal middle cerebral artery occlusion in the rat, see J.
Cerebr. Blood Flow Metab., 14, p. 924-829 {1994). N-NOS inhibition has also been
shown to be effective in antinociception, as evidenced by activity in the late phase
of the formalin-induced hindpaw licking and acetic acid-induced abdominal
constriction assays, see Br. J. Pharmacol., 110, p. 219-224 (1993). Finally, opioid
35 withdrawal in rodents has been reported to be reduced by N-NOS inhibition, see
Neuropsychopharmacol., 13, p. 269-293 (1995).



REPLACEMENT SHEET -2- Summary of the Invention This invention relates to
conpounds of the fornula [err] and the pharnmaceutically acceptable salts
thereof, wherein R and R2 are selected, independently, from hydrogen and
(err]-Cerr]) alkyl, tetrahydronaphthal ene and aralky with the proviso
that R err] vaomgh/¥ggmrr]| cannot both be hydrogen wherein the rergbs7omidet y of
said aral ky( i-s phenyl , or naphthyl and the alkyl noiety is straight or
branched and contains from1l to 6 carbon atons, and wherein said
(derr]-Cerr]) alkyl and said tetrahydrg%aphthalene and the aryl noiety of
said aral kyl may optionally be substitute® with fromone to three
substituents, preferably from zero to two substituents, that are sel ected,

i ndependently, fromhalo (e.g., Sih of the Mventibs ono, i o0do), nitro,
hydr oxy, cyano, amino, (Clerr]-Cerr al koxy n Cerr]-Cerr])
al kyl ami no; or R Taﬁd"\f@%’ﬁr' tes g &P F’“Wst?fth?\%'m & ogen to which they are

attached, a piperazine, piperidine or pyrrgspdine ring or an azabicyclic
ring containing from6 to 14 ring nenbers, from1l1l to 3 of which are
nitrogen and the rest of which are carbon erein exanples of said
azabicycli® rings are the foll ow ng {
PCT/ 1 B97/ 00132 -3- [err] WD 97/ 36871

PCT/ 1 B97/ 00l 32 -4- wherein R ay e sel ected from hydrogen,
(err]-Cerr])al kyl, phgayl, X S -ﬁ_'err])al kyl-C( = O-, HX
=0-, (_C[err]-C[err])aI?oxy-( ='8)-, naphthyl -
RY ()
SN RO
10 »
RY 'lag (D

and the pharmaceutically acceptable salts thareof, wherein
R' and R? are selected, independently, from (C,-C,) alkyl,
15 tetrahydronaphthalene and 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 whersin said (C,-C,) alkyl and said tetrahydronaphthalene and the
aryl moiety of said aralkyl may optionslly be substituted with from one to three
substituents, preferably from zero to two substituents, thet are selected,
20 independently, from halo {g.q., chloro, fluoro, bromo, iodo), nitro, hydroxy, cyano,
amino, (C,-C,) slkoxy, and (C,-C,) alkylamino;
or R' and R? form, together with the nitrogen to which they are attached, a
piperazine, piperidine or pyrrolidine ring or an azabicyclic ring containing from 6 to
14 ring members, from 1 to 3 of which are nitrogen and the rest of which are

25 carbon, wherein examples of said azabicyclic rings are the following

30
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C(=0 -, and Rerr]Rerr] NC(=O - wherein R err] and'R[err] are sel ected,

i ndependently, from hydrogen and (C(Jerr]-Clerr])alkyl; 5 Rlerr] is
sel ected from hydrogen, ((err]-Cerr])al kyl, phenyl, naphthyl,
phenyl - (C err wootsgefil ) al kyl - and naphthyl (C[err]-Cerr])al kyl -; and

wherei n sai d pi perazine, piperidine and pyrrolidine rings nmayCsfBi7gMae| y be
substituted with one or nore substituents, preferably with fromzero to two
substituents that are sel ected, independently, from((err]-Cerr])alkyl,
amino, (C.-Cerr]) 10 alkylamno, [di-((®&r]-Cerr])alkyllanm no, phenyl
substituted 5 to 6 nenbered heterocyclic rings containing from1 to 4 rings
nitrogen atons. benzoyl, benzoyl nethyl, benzyl carbonyl,
phenyl am nocar bonyl, phenyl ethyl and phenoxycarbonyl, and wherein the
phenyl noieties of any of the foregq pet INyepkks nay optionally be
substituted with one or nore substit prefefably with fromzero to two
1 5 substituents, that are sel ecteq ly, from hal o,
(derr]-Cerr])alkyl, ((err]-Cerr] 3 #Cro, am no, cyano, CF[err]
and OCF[err]8 nis 0,1 or 2; mis 0,1, or 2; each Rerr] and each Rerr] is
sel ected, independently, fronl(C[err]-C[errT)ejkyI, aryl-(Cerr]- 20
Cerr]al kyl wherein said aryl is selectg Nom phenyl and naphthyl; allyl
and phenallyl; X and Y are sel ected, infependently, from nethyl, nethoxy,
hydroxy and hydrogen; and Rlerr] is sellected from hydrogen and
(derr]-Clerr]) alkyl; with the proviso at Rlerr] is absent when Nis
zero and Rlerr] is absent when m25 1is zero. The present invention also
rel ates to1phe pharmaceutically acceptabl ¢ acid addition salts of conpounds
of the formula 1. The acids which are } 0 prepare the pharmaceutically
acceptabl e acid addition salts of the H ent i oned base conpounds of this
jf addition salts, i.e., 30
salts contai ning pharnacol ogically acceptg®l e ani ons, such as the
hydrochl ori de, hydrobrom de, hydroiodide, nitrate, sulfate, bisulfate,
phosphat e, acid phosphate, acetate, |act trate, acid citrate,
tartrate, hgtartrate, succinate, male ate, gluconate, saccharate,
benzoate, nethanesul fonate, ethapgsul
R°R*N

NR3R4

20
.

and

25
~ A
N

30



WD 97/ 36871 PCT/ 1B97/ 00132
-5 - benzenesul fonate, p-toluenesul fonate and panoate [ie.,

1, 1- ret hyl ene- bi s-12- hydroxy- 3-napht hoate)] salts. The term "al kyl", as
used herein, unless otherw se indicated, includes saturated nonoval ent
hydr ocar bon V287368 havi ng straight, branched or cyclic 5 HBIBY08825,
conbi nations thereof. The term "one or nore substituents"”, as used herein,
refers to a nunber of substituents that equals fromone to the maxi num
nunber of substituents possible based on-a4he nunber of avail abl e bondi ng
sites. The term "hal 0", as used herein, unless otherw se indicated,

i ncl udes chloro, 10 fluoro, bronp and i odo. Exanples of preferred conpounds
of this invention whereindiandfd greagfelectas ffasm hydragen, (Girfes)alkndi ghenyl, naphthyl,

phar maceut i cajg, y? fmm@(éla)e ﬁétéé)- vebeagbmo%ﬂﬁéi Rlg¥eAyi- d(So)- naphthyl-

4- phenoxycar bony E) peraz azg 4- (4-T1 uor ophe 1 acetyl)pipérazin-1 -yl ;
15 4- phé&Adh e@ﬁ?lﬁ)ﬁﬂéﬁ“ n "‘1“59?‘" Ri. %eﬁ\oﬂ?rﬂ%%d’f‘ AYdesRie fram n- 1
-yl; 4-phenyl aga.—ag&ag,{mmlag)dn@l .azin-1 -yl; 4- benzoyl nmet hyl pi perazin-1 -yl ;
or 4- benzyl car nylplpera2|n preferred conpounds of

this invention arePRcéhpdlasae fm t'WQ’QQBFn{ﬁ acsfa'kvétnﬂh"’t"ﬁ{bl’?apﬁﬂw nehed¥kiCoal | y

accept abl e sakirikywans aaphthNAIGFCldfkyetr] is a group of the formula [err]
wherein NR[err] R[er

Ehis T nvent  on. arEe R Sniag Ffersain piserifine of® PTofBrRIie® Siry HREBRHIM: al | y
accept abl e sabulsstituthe rwitm dde] er moR} substituents, prefargblyf with cfrdrorzerd ao twoD
g&f’?gg% /00 13§ut_)set)i_tuents that are selected, independently, from (C,-Ccalkyl, amino, (C,-C¢)
10 alkylamino, [di-{C,-Cglalkyllamino, phenyl substituted 5 to 6 membered haterocyclic
rings containing from 1 to 4 rings nitrogen atoms, benzoyl, benzoyimethyl,
benzylcarbonyl, phenylaminocarbonyl, phenylethyl and phenoxycarbonyl, and wherein
the phenyl moieties of any of the foregoing substituents may optionally be
substituted with one or more substituents, preferably with from zero to two
15 substituents, that are selected, independently, from halo, (C,-Cj)alkyl, (C,-C,)alkoxy,
nitro., amino, cyano, CF, and OCF,;

nis 0,1 or 2;

mis 0,1, or 2;

each R® and each R® is selected, independently, from (C,-C,)alkyl, aryl-(C,-

20 C,alkyl wherein said aryl is selected from phenyl and naphthyl; allyl and phenaliyl;

X and Y are selected, independently, from methyl, methoxy, hydroxy and
hydrogen; and

R is (C,-C,) alkyl;

with the proviso that R® is absent when N is zero and R® is absent when m

25 is zero.

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

30 salts containing pharmacologically acceptable anions, such as the hydrochloride,
hydrobromide, hydroiodide, nitrate, sulfate, bisulfate, phosphate, acid phosphate,
acetate, lactate, citrate, acid citrate, tartrate, bitartrate, succinate, maleate,

fumarate, gluconate, saccharate, benzoate, methanesulfonate, ethanesulfonate,
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[err] wherein Rlerr] is aralkyl, e.g., benzyl, and Rerr] is

(4-fl uoro)phenyl acetyl. SpeC|f|c preferred conpounds of t he present

invention include the follow ng: 20

1 (4-(2-[4-(6: Anlno yridin-2-yl)-phenyl]-ethyl}-piperazin anone;
-(4-{2-[4- (@' Ppyr|d|n 2-yl)-phenyl]-ethyl)- plpera2|n1”"1.%““}’.m":‘“tl:B

-yI) 2- met hoxy- et hanone; 1

-(4-{2-14-(6- Ami no-pyridin-2-yl)-phenyl|-ethyl}-piperazin- 1

yl ) - 2- phenoxy- et hanone; 25 -5-

4-{2-[4-(6-Am no-pyridin-2-yl)-phenyl]-ethyl }-piperazin- 1

yl )-cycl opentyl - net hanone
4-

I - . .
[ 4- (8- Am no- d%ﬁf‘meﬁu'?'wey Bﬂ‘éﬁ‘in‘*%“‘&'}‘m 12N pEpSEienli-es 1 i-methyionaibls(2-
t hanone; 3-{ ZhyldfoxlyB-vuphtroaps)l satisn- 2- yl ) - phenyl | - ethyl} 3-aza-bicyclo[3.1

_g B:?agl n3(]). y;?;n E%Bht@?@ll {a%g{l haéfor‘\’égg her%ﬁ;rI Iys?%é r ls qg&XatedeHéXJdes

PCT/ 1 B97/ 00132 sa?uratbd monovalent hydrocarbon radicals having straight, branched or cyclic
-(4-{2-[4-(6g A yl]-ethyl}-piperazin-1

-yl)-2-(4- fG?Jo[pg&gt' eny ﬁaﬁ%},@@dg {4-[2-(4-Phenet hyl - pi perazin-1

y et hyl ] - phenyl } prrtprm norg.%ratprpﬁgbstgugmq as used herein, refers to a number of

(6- Ami no- py kBt T eqBRE Mok orfd tolthe MakiRRIR AbMber oPsubsthusB phsbe O

nol ;
4- (6- Ani no-hased an theoymber of ausilaplechonding sites.oxa- 9- aza- bi cycl o[ 3. 3. 1
yl')-anmine; 6nedertn Haldt: é?os‘é@H&anr?‘tﬂi’é@@Mih‘eﬁMQé(fr)dtd%kéaehﬁmd@s énlora,

7-
Co V) 3 i AR ShARe e . 1
e
e

(
2-
e

-yl

2-[
eth
{

]

6

t hyl ] - phenyl } -Bxampids rof Drefeaed nempéundé-df 2his4ndatibly larg corapeutids ot the
thyl]-ph Y,
2-14- (6- Ame{r%}(;'uf)'?/? dlahd éh%’gﬁw% Y agqeptable salts, wherein MRS 1s: 4
ex- 6-yl)- di net Hypheankyrarbonylpiperazin-1-yi;
-4-(4-fluorophenylacetyl)piperazin-1-yl;

) -
4-
t ha
2-
non-
yl]
-{4
yl)-
-yl) -
(3-{
.Qh
15 4-phenylethylpiperazin-1-yl;

4-phenoxymethylcarbonylpiperazin-1-yl;

4-phenylaminocarbonyipiperazin-1-yi;

4-benzoylmethylpiperazin-1-yl; or

4-benzylcarbonylpiperazin-1-yl.
20 Other preferred compounds of this invention are compounds of the formula

{, and their pharmaceutically acceptable salts, wherein NR'R? is a group of the

formula
H,, }K
l‘-.. N
25
RIRY w\\“‘“ﬂ' i
H
wherein NR3R* is NH,.
30 Other preferred compounds of this invention are compounds of the formula

= |, and their pharmaceutically acceptable salts, wherein NR'R? is a group of the

formula



6- [ 4- (2- Ami no-et hyl ) - phenyll-pyrldln 2-ylamne; 15
6-{4-[2-(8-Aza-spiro[4.5]dec-8-yl)-ethyll-phenyl}-pyridi n-2-y| am ne;
6-{4-[2-(4 1sobutyl - pi perazin-1 -yl)-ethyl]-phenyl}-pyridin-2-ylam ne;
2-(4-{ 2- 8,6 Ami_no- pyri di n-2-yl)-phenyl)-ethyl)-piperazin- 1

-yl) - N—|sopr B68L et ani de; PCT/IB97/00132
4-{2-[4-(6- Am no- pyridin- 2-yl) - phenyl ] - et hyl') - pi pera2| ne- 1 -carboxylic
acid p- 20 tolyl-am de; 6-(4-(2-[4-(3-Phenyl-propyl)-piperazin-1

-yl ]-ethyl)-phenyl)-pyridin-2-ylamne; 1 -6-

-(4-{2-(4-(6- Ami no-pyridin-2-yl)-phenyl]-ethyl)-piperazin-1

-yl )-2-(4-chloro- phenyl)-ethanone;

8-{2-14-(6- Ami no-pyridin-2-yl)-phenyl]-akl }-3-benzyl- 1 ,3,8-triaza- 25
spiro[ 4. 5] decane-2,4-dione; N( 1

-(2-(4-(6-Am no- pyri di n-2-y|)-pheny||-eI)-pyrrolidi n-3-yl)-2-(4-fluoro-
phenyl) - acet am de;

8-{2-14- (6 Am no- pyridin-2-yl)- phenyl] aza- bicycl o[ 3. 2. 1] oct - 3-
yl am ne;

3-{2-(4- (6 m no- pyridin-2-yl)- phenyl] ethyl)-3-aza-bicyclo[3 .2.1 Joct-8-
ylam ne; 2-Am no-1 -(4-(2-14-(6-am no-pyridin-2-yl)-phenyl]- ethyl)

-pi perazin- 1 -yl)-3- phenyl -propan- 1-one; WO 97/ 36871

PCT/1B97/ 00132 -8- 6-{4-[2-(4-Am no-pipgridinl Ryl)-ethyl]-phenyl
}-pyridin-2-ylam ne; 6-{4-[2-(4-Benzhy | § pi in-1
-yl)-ethyll-phenyl)-pyridin-2-yla

- [ 2-J(4- Benzhydryl - pi peridin-1

-yl)-et hyI’J - phenyl } - pyri di n- 2-yl am ney

6- { 4- [ (Cyci®hexyl - net hyl - am no) - et hyl enyl]-pyridin-2-ylamne; 5

6-{4-[ (Cycl ohexyl - net hyl - am no) - met hygs] - 2-gvet hoxy- phenyl } - pyri di n- 2-yl am ne
, 6-(4-(Phenet hyl am no- et hyl ) - phenyl'| - pyri di n-2-yl am ne;

6- [ 2- Met hoxy- 4- (phenet hyl am no- net hyl ) - phenyl ] - pyri di n- 2-yl am ne;

6-[ 4- (4- Ami no- pi peridin-1 -yl nethyl)-phenyd }-pyridin-2-ylam ne;

6- {4-[ (Cycl ohexyl - net hyl - am no) - net hyl ] - 2-f | uor p- phenyl ) - pyri di n- 2-yl am ne;

15 N
RsHN‘<:’

wherein R® is aralkyl, 8.g., benzyl, and R® is (4-fluoro)phenylacetyl.
Specific preferred compounds of the present invention include the following:
20 1-(4-(2-[4-( 6-Amino-pyridin-2-yl)-phenyll-ethyl}-piperazin-1-yl)}-ethanone;
1-{4-{2-[4-(6-Amino-pyridin-2-yl)-phenyll-ethyl}-piperazin-1-yl)-2-methoxy-
ethanone;
1-{4-{2-14-(6-Amino-pyridin-2-yl)-phenyl]-ethyl}-piperazin-1-yl)-2-phenoxy-
ethanone;
25 (4-{2-[4-(6-Amino-pyridin-2-yl)-phenyil-ethyl}-piperazin-1 -yl)-cyclopentyl-
methanone;
1-(4-{2-[4-(B-Amino-pyridin-2-yl)-phenyi]-ethyl}-piperazin- 1-yl)-2-phenyi-
ethanone;
3-{2-[4-(6-Amino-pyridin-2-yl)-phenyll-ethyl}-3-aza-bicyclo[3.1.0]hex-6-
30 vylamine;
2-(4-{2-[4-(6-Amino-pyridin-2-yl)-phenyll-ethyl}-piperazin-1-yl)-1-phenyl-
ethanone; |



10 O her conpounds of the formula I include: 1

-(4-{2-(4-(6- Am no-pyridin-2-yl)-2-net hoxy-phenyl]-ethyl}-piperazin-1
-yl)-2- phenyl et hanone; 6-{4-[2-(4-1sobutyl-piperazin- 1
-yl)-ethyl]-2-methoxy- phenyl) pyridi n-2-yl am ne; 3-{

2-[4- (6- An1n8mﬁvpﬁﬂfn 2-yl)- 2- net hoxy- phenyl | - et hyl } - 3- aza- T Toreo7100132
bi cyclo[ 3.1 . J hex-6-yl am ne;

(2-14-(6- A no- pyridi n-2-yl)-2-net hoxy- phenyl ] -et hyl }-(3-oxa-9-aza-
bicyclo[3.3. 1 )non-7-yl)-anine; -7-

6- (4-(2-[4-(2- Am no- 2- phenyl -ethyl ) - pi perazin- 1

¥|{]4: FEP{'A}_’ :Arzn- rrIgE g?ﬁé{-ﬁ?g%(}é%rﬁgplpdp% %-y?l) ghenmll—ethyﬁ -piperazin-1-yl)-2-(4-flucro-

|) - et hyl ] - 2- greshhipsshapbeiy| } - pyri di n- 2-yl am ne;

-{2-[4-(6-Am noz "-2-I2t t byl 1
BN i[soér opy! - L i hengtheiper R i R ey iol 2 PaRie? <! ™
net hyl ) - 2- met hoxar4pi2A3HE-Ayinbaiyridid-3-ybmhesyl)-2thyl}-piperazin- Tryh{(14pHeny!-
(6- Am o &XE% di n-2-yl)-2-nethyl - phenyl]-ethyl)-piperazin-1 -yl)-2-
| -

e

6
2

ethanone {14-[2-(4-1sobutyl-piperazin- 1
t hyl ] - 2- met hyﬂllﬁﬂ@ﬁﬂlq&mmi -wil-phenyireting]-(33oxa-9-aza-bicyclo(3.3. 1]non-7-
6- Ami no- g)(g,lngl,len -yl)-2-met hyl - phenyl ] et hyl }-3-aza- bicyclo[3.1
6-yl am ne;
2-[ 4- ( 6- Ani n05 Hrf 3-bt-he- é\ﬂym) 2-phaeyhegviirsseain-) iyl -phasyi-pyridio2-
- phepyhir@t hanone;

) Ej S| ﬁ(r)nr gopﬁ rjlwd Iﬁ@%ﬂéﬁ%ﬁ@xmetth %Q%t%&l?gtl'te}n}ﬁ-lp séiggypé}ni&e;
E/ 9?122 6- E de-[41%- m—lﬂbﬂwﬂblbgﬂachnpﬁr ahvlm-pﬁenyl}-pyndm—2~ylamine-
met r
Vi (6 A ot R AR e AR R S aibipyeinl3 P e S
phenytimgtindamine;

o AT 10 DYl ik AR IREN ) ) - (3-oxc-9-aza- 5

3

[ 4382- Am noB @n@?a'ﬂﬂlwﬁ $1dgr Syl ethyll-phenyl}-pyridin-2-ylamine;

hyl } - 2- met hYdi-{MWisbbutyl-plperazm- 1-yh-ethyl)-phenyl}-pyridin-2-ylamine;
2-{4-{2-[4-(6-Amino-pyridin-2-yi)-phenyl}-ethyl }-piperazin-1-yl)-N-isopropyl-

y
y
y
heny
y

(

I
-yl
2-[
phe
-yl
2-[
.9

e

2-(
_y|
-(4-{
_y|
PCT/ |
-yl)-e
2(4{
yl) -1
2[
i cycl
(4-(
1]-e

)
4
)
4-
n
) -
4- (
hex-
4-{
)-1

2
)-2
/1 B9
t
2-
( 4-(
b clo
6- 2-
_y t

acetamide;
4-{2-[4-(6-Amino-pyridin-2-yl)-phenyl]}-ethyl}-piperazine- 1-carboxylic acid p-
20 tolyl-amide;
6-(4-{2-[4-(3-Phenyl-propyl)-piperazin-1-yl}-ethyl}-phenyl)-pyridin-2-ylamine;
1-(4-{2-14-(6-Amino-pyridin-2-yl)-phenyll-ethyl}-piperazin-1-yl}-2-(4-chloro-
phenyl)-ethanone;
8-{2-14-{6-Amino-pyridin-2-yl)-phenyl]-ethyl}-3-benzyl-1,3,8-triaza-
25 spirol4.5)decane-2,4-dione;
N-(1-{2-[4-(6-Amino-pyridin-2-yl}-phenyl]l-ethyl}-pyrrolidin-3-yl)-2-(4-fluoro-
phenyl}-acetamide;
8-{ 2-[4-16-Amino-pyridin-2-yl)-phenyll-ethyl}-8-aza-bicyclo]3.2. 1)oct-3-
ylamine; .
30 3-{2-[4-(6-Amino-pyridin-2-yl)-phenyll-ethyl}-3-aza-bicyclo[3.2.1]oct-8-
ylamine;
2-Amino-1-{4-{2-]4-{6-amino-pyridin-2-yl)-phenyll-ethyl}-piperazin-1-yl)-3-
phenyl-propan-1-one;



pyridi n-2-yl am ne; 6-(4-[2-(4-Am no-2, 6-di net hyl -pi peridin-1
-yl)-ethyll-2-nethyl -phenyl]-pyridin- 2-ylamne; 10

2-(4 {2 [ 4- (6- Ami no- pyri din-2-yl)-2-met hyl - phenyl ] -ethyl) - pi perazin-1
-yl | sopropyl -acet am de; 6-[4-(4-Am no-piperidin-1

-yl rret hyl ) - 2W7ﬁ§371phenyl) pyridin-2-ylamne; N-( 1 PCT/IB97/00132
-{2-[ 4- (6 Am no- pyridi n-2-yl)-phenyl]-ethyl}-pyrrolidin-3-yl)-2-phenyl -
acet anm de; 15 N (

1-{2-[4- (6 Am no- pyridi n-2-yi)-phenyl)-etdgyl }-pyrrolidin-3-yi)-2-(3-
trifluoronethyl phenyl)-acetamde; N-(1 -{2-[4-(6-Am no-pyridin-2-yl
)-phenyl ] -ethyl}-pyrrolidin-3-yl)-2-(4-tolyl)- acetamde; N-( 1

-{2-[ 4- ( 6- Ani no- py 18-{#-i2-@-Aminomlirenidin} 1-gi-Ethy}l-pbeny pbyritim 2 3Hamhine;2- (4- 20
nmet hoxyphenyl ) - ace . .

B AT T byt e i (- e ivdrlgach S SRk 2 gpog:
phenyl - et hanone; 6-_14([a_({r-Benzhydryl-plperldm- -yl)-ethvyl]- phenyl} pyridin-2-ylamine;

2- [ 4- (6- Ami no- pyri @ {)rRcVénAne&vlnfﬁét*leémebﬁRXihbn%BEWJ:]) pydRRS endinet - V1) - 2- (4-
fl uoro- phe%) et hanone

-{2-[ 4- (6- A no- py Bt %C‘E"gherv'm‘f\w![m mﬁﬂ)vﬂﬁy'wbmdphﬁnsl}wqdnzzﬂgamnmexy| -
ac;%; ani de(42t(|4 l()215[A-(@ﬁerﬁmmnawmahm-&wé‘wpDh@n-ieldlarﬁinle) pi perazin-1
- - (6] anon

2}/(4-(2 14- ( 6- Ani nS-ByptoRy-2 3-phenepwlaming-methyrahepylayridin-g-ylamiog; y . 1 - (4-

30 net hoxyphenyl ) - &-[4x4eAraino-piperidin-1-ylmethyl)-phenyl}-pyridin-2-ylamine:

2-(4-{2-[4-(6-Am ngo [éﬁ&%té@tg@&%%ﬂmﬁkwE)ﬂu%rooghenyh yridin2ytdeming; ¢+

chl orophenyl ) - et hano
PCT/ | BO7/ 0TAL32 - 10-Other compounds of the formula | include:

f2 | l(.lgl’ grz)hgaﬁyl( ;3 Q[n A ‘W{Q'IQ | Bmrind-byfRE DX Z- o thol)-pREMAL AR piberabind i-yik2 (4
2-(4-{2-[4-(6- MW@IWPm n-2-yl)-phenyl]-ethyl)-piperazin-1 -yl)- 1
-cycl ohexyl - - 6-{4-[2-(4-Isobutyl-piperazin- 1-yl)-ethyi]-2-methoxy-phenyl}-pyridin-2-ylamine;
3-{2-[4-(6-Amino-pyridin-2-yl)-2-methoxy-phenyl]-ethyl}-3-aza-
15 bicyclo[3.1.0lhex-6-ylamine;
{2-[4-(6-Amino-pyridin-2-yl)-2-methoxy-phenyll-ethyi}-(3-oxa-9-aza-
bicyclo[3.3.1)non-7-yl)-amine;
6-(4-{2-[4-(2-Amino-2-phenyl-ethyl)-piperazin- 1-yl]-ethyl}-2-methoxy-phenyl)-
pyridin-2-ylamine;
20 6-{4-[2-(4-Amino-2-methoxy-piperidin-1-yl)-ethyl]-2-methoxy-phenyl}-pyridin-
2-ylamine;
2-(4-{ 2-[4—(6;Amino-pyridin-Z—yI}-Z-m ethoxy-phenyll-ethyl}-piperazin-1-yl)-N-
isopropyl-acetamids;
6-[4-(4-Amino-piperidin-1-ylmethyl)-2-methoxy-phenyl}-pyridin-2-ylamine;
25 1-(4-{2-[4-(6-Amino-pyridin-2-yl)-2-methyl-phenyl}-ethyl}-piperazin- 1-yl)-2-
phenyl-ethanone;
6-{4-[2-(4-Isobutyl-piperazin-1-yl}-ethyl}-2-methyl-phenyl}-pyridin-2-ylamine;
3-{2-l4-(6-Amino-pyridin-2-yl)-2-methy|-phenyl]-ethyl}-3-aza-
bicyclo[3.1.0lhex-6-ylamine;
30 2-(4-{2-14-(6-Amino-pyridin-2-yl)-2-methyl-phenyll-ethyl}-piperazin-1-yl)-1-
phenyl-ethanone;
1-{4-{2-14-(6-Amino-pyridin-2-yl)-2-methyl-phenyl}-ethyl}-piperazin-1-yl)- 2-(4-
fluoro-phenyl)-ethanone;



et hanone; 5
1-(4-(2-[4-(6- Ami no-pyridin-2-yl)-2-fluoro-phenyl]-ethyl)-piperazin-1
-yl)-2- phenyl - ethanone 6-{4-[2-(4-1sobutyl - pi perazin-1

-yl)-ethyl]- 3?, %@ phenyl} pyridin-2-yl am ne; /momnTB 1

3-{2-[4- (6- AWR

2-

CDCD'N'CD'CD“"“HI\J'

m 1

r-"ﬁo-c’ 1

a-

|d|n 2-yl)-2-fluoro-phenyl]- ethyl)-3-aza Icyclo

. Q hex- 6-yl am ne;

- (4-
yl)-
yl)-
- (
- (
- (
yl

yl-

)
i
-[
- (
yl)-
- (
yl)-
- Al
icy

4-
P
3-
4-
(4-

(4
S
4-
4-
4-
m

h
0
c

(4-{2-[4-46- Am no- pyr|d|n 2-yl)-2- quorogphenyI] et hyl)-piperazin- 1
yl)

1 phenyl - et hanone; 1

4- (6- Am no-pyridi n-2-yl)-2-fluoro-phenyl]- ethyl)-p| perazm- 1

2-|

2-(4- fluoro-phen et hanone; | - Qi per.a

ethyl]-2-fl uor%? ‘%%‘i@'ﬂ)enﬁmyf B'Pﬁ'ai'{" A gﬁ?tﬁiﬁu'gwr%h e”yB’pQ’"d'“é ylamme
{2-[4-(6-Am noz-mu(2¢4ms-2;:mh¢fpana:hwwrzahemyh}heavmythm}mwamnmm--y| ) -
enyl - et har‘% é}g %'4 (6- Am no- pyridin-2-yl)-2-fluoro-phenyl]-ethyl
oxa- 9- azaPPBIVESIOPRY3 3. 1 non-7-yl ) - ani ne

(2-14-(2- Am no{-?Z—{thBanm-fpyk')jimﬁpﬂl-dzmmh\m phenyl]-ethyl}-(3-oxa- 9 -aza-
ethyl)«<2-fluy ridin-2-ylam ne;

(2t Ror REVSGEIRRE A catigBy T 1 12 Y

ethyll-2-fl uor@—(fa—liéﬂﬁql Apym-amhewl eghylirpiprrazin-1-yll-ethyl}-2-methyl-phenyl)-
{2-[4-{6- é{g agygﬁmn -yl)-2-fluoro-phenyl]-ethyl)-piperazin-1-yl)-N
ropyl -

?4 2¥n no- pi perﬁ‘&i‘i‘h’— th-Amine2Ardimethyi-pigericio-3 llrathyil-gynatiahpheny]-eyridire;

[ 2- (4- Am Qqnazmﬁe di et hyl - pi per| din-1

et hyl ] -phenyl ] = ) i N

[ 2-(4- 18 no- 2 %’%’%éﬁz‘?’l"%‘f‘ﬂ&”f'ﬂﬁ"nz -yi-2 methyl-phenyll-ethyl}-piperazin-1-yl)-N

et hyl ] - ph&ayio}»ylmciataﬂmueZ yl amine; { 2 [4-(

n
I

o-pyridin-2- y&%-??%n%n#ﬂgér%} y{m vl) -mé%q)ph )7‘}4\md3 n- yammé%za-

o[3.3. 1 ]non-

2-[ 4- (6- Ani no- pyr i Nith-{2-19H(B-Ashiensplyidiat ry)iphesylT-dthyliavrofidinedryl)i2-Bhemwh:- 9- az

bi cycl of 3. 3, echfyd: 7- VI ) am ne;
{2-]4-(6- Am no- pyri h- 2-
a- bicycl o['8. 3. 1] noN (7-42- i/4 é@nﬁrm*"oamdldm ZM)@T'PBBB'PIV'

phenyl ]-et hyl)-(9-(4-nethyl)-benzyl - 3- oxa-9-az
yl}/ pyrfolldln-3 yh-2-{3-

PCT/ | _897/ 00132tr|ﬂuoramethylphenyl)~acetam|d¢-:,

N-(1-{2-14-(6-Amino-pyridin-2-yl)-phenyl}-ethyl}-pyrrolidin-3-yi)-2-(4-tolyl)-
acetamide;
N-{1-{2-{4-(6-Amino-pyridin-2-yl)-phenyil-ethyl}-pyrrolidin-3-yl}-2-(4-
20 methoxyphenyl)-acetamide;’
2-(4-{2-14-(6-Amino-pyridin-2-yl}-2-methoxy-phenyil-ethyl}-piperazin-1-yl)-1-
phenyl-ethanone;
1-{4-{2-{4-(6-Amino-pyridin-2-yl)-2-methoxy- phenyl]—emyl}-plperazm-1 -yh-2-(4-
fluoro-phenyl)-ethanone;
25 N-{1-{2-[4-{6-Amino-pyridin-2-yl)-phenyl]-ethyl}-pyrrolidin-3-yl)-2-cyclohexyi-
acetamide;
2-{4-{2-{4-(8-Amino-pyridin-2-yi)-phenyll-ethyl}-piperazin-1-yl)- 1 -(4-tolyl)-
ethanone;
2-(4-{2-14-(6-Amino-pyridin-2-yl)-phenyl)-ethyl}-piperazin-1-yl)-1-{4-
30 methoxyphenyl)-ethanone;
2-{4-{2-14-(6-Amino-pyridin-2-yl)-phenyl)-ethyl}-piperazin-1-yl)-1-{4-
chlorophenyl)-ethanone;



-1 1-

(2-14-(6- Ami no-pyridin-2-yl)-phenyl]-ethyl)-(9-(4-nmethoxy)-benzyl -3-oxa-9-a
za- bicyclo[3.3. 1 ]non-7-yl)-am ne. The present invention also relates to
a pharmaceuti cal conposition f or treating or preventing a condition

sel ected froMa&NB6FLoup consisting of migraine 5 inflanmmatBET/IRI7AM3Eses
(e.g, asthma), stroke, acute and chronic pain, hypovolem c shock, traumatic
shock, "reperfusion injury, Crohn's disease, ulcerative colitis, septic
shock, multiple sclerosis, AlDS associ at egigpdenenti a, neurodegenerative

di seases, neuron toxicity, Al zheiner's disease, chem cal dependencies and
addi ction (e.g., dependencies on drugs, alcohol and nicotine), enesis,

epi |l epsy, anxiety, PtA-¢Rdsi(S;Arho-pyridin{2-pliHphengttdthyl}esipefsaionyylgi1sta-ess
syndronme ( ARD \ne tpnduced tol erance and wit hdrawal synptons,

i nfl anmat ory ?o% 3Bgé§§§b%éteoart hritis, rheumatoid arthritis,

ovul ation, dil at ed Z2#-{&-Wnipdainhypyridiow-w)-shenwdethylirpipdraging yi)- Hovdlehexyvlon' s

di sease, Par ki . di sease, glaucoma, macul ar degeneration, diabetic

neur opat hy, di abetic nephropathy and cancer in a manmal, including a human,
15 conprisPng an a‘!‘rﬂn@%ﬁ‘é’“iﬁ@rﬁ)’o@Hdzﬁf)'a'ﬂeomcﬂhmv&eﬂ}vfbpipafazin-1-vl)-2-

phar maceut i cal phendéifiionel € salt thereof that is effective in treating or
preventing such condition, and a pharmaceuti cal I'y acceptabl e carrier. The
present invention &-Hbl%geidviriperazins yhietyll-2fluarormhgnyl-ppidivarnamige:a
condi tion sel ect ed 3-(pM@-{6AmiHoDBYAdEODFH-2LfIUdED-gHenll-ShAl-BQz4-Bicy QSR G1h¥x-

di seases (e.g. |20. asthma), stroke, acute and chronic pain, hypovolemc
shock, traumat$¥ @8k, reperfusion injury, Crohn's disease, ulcerative
colitis, septic shaxia-{214-t6-pininogmiridire2iyl);2-Al&IS-meapilethydl pigensin:1-31)-1-

neur odegener at j.ve di s, neuron toxicity, Alzheimer's disease. chenical
dependenci es a%hf?'élgecflﬁ%?oﬁghs (e.g., dependencies on drugs, alcohol and

ni cotine), enesis, ‘effi-12st@-Aminerrytigin-2)wir2iilveiosphenedethyl}nipengziradivh)t2-(4-
respiratory 25y,dlb-dhéfyhethdridneome (ARDS), norphine induced tol erance and

w t hdrawal synptons, inflammatory bowel disease, osteoarthritis, rheumatoid
arthritis, ovul ati dhi4tB-@:Rheeetavipiperasifol yi-athyihzciso-shenviipwsiging-viaminey
Hunti ngt onts di seasp(4-PR4i6AMMoSpyIidFE250,2-0liMecsNERYI-FR]-BibefRBENSNALI ON,
di abeti c neuropath di :il_beti ¢ nephropat hy and cancer in a manmal, i ncluding
a human, conpr "H%étﬁﬂ'?ﬁ mistering to said manmal 30 an anount of a
conpound of the for{ail4(6-Aminhoapyidini®ag B2 ifOadrbyptacceps tthip-(3adxa-Bhereeof |
that is effectj.yve.l i-NG_OF. preventing such condition. The present

i nvention al soﬁ'}rg‘Z‘i'ég?'eééE?‘gagr\g%%?'r?g'ceuti cal conposition for inhibiting
nitric oxide synt haed-{206)2-Amino2ephenly!-ethyiipingrazip- rythethwl)-2-Hloenorchenyly

20 pyridin-2-ylamine;

6-{4-[2-(4-Amino-2-fluoro-piperidin-1-yl)-ethyll- 2-fluoro-phenyl}-pyridin-2-
vlaminge;

2-(4-{2-[4-(6-Amino-pyridin-2-yl)-2-fluoro-phenyll-ethyl}-piperazin-1-yl)-N-
isopropyl-acetamide;

25 6-{4-(4-Amino-piperidin-1-ylmethyl)-2-fluoro-phenyl}-pyridin-2-ylamine;
6-(4-[2-(4-Amino-2,6-diethyl-piperidin-1-yl)-ethyll-phenyl}-pyridin-2-ylamine;
6-{4-12-(4-Amino-2,6-dibenzyl-piperidin- 1-yl)-ethyl}-phenyl}-pyridin-2-ylamine;
{2-14-(6-Amino-pyridin-2-yl}-phenyll-ethyl}-(9-{4-fluoro)-benzyl-3-oxa-9-aza-

bicyclol3.3.1)Inon-7-yl)-amine;

30 {2-14-(6-Amino-pyridin-2-yl)-phenyl)-ethyl}-(9-(4-chloro)-benzyi-3-oxa-9-aza-

bicyclo[3.3.1]non-7-yl)-amine; .

{2-(4-{6-Amino-pyridin-2-yl)-phenyll-ethyl}-(S-(4-methyl)-benzyl-3-oxa-9-aza-
bicyclo[3.3.1}non-7-yl)-amine; and



WD 97/ 36871 PCT/ 1B97/ 00132
-12- an NOS inhibiting effective anount of a conpound of the formula 1, or
a pharmaceutically acceptable salt thereof and a pharmaceutically

acceptabl e carrier. The present invention also relates to a 'H;'Fo {
i nhi bi ti ng N¥®9#%rrammal , including a human, conprising aﬂﬁf 2 é?. ng to
said manmmal a NOS inhibiting 5 effective anount of a conpound of the
formula 1, or a pharmaceutically acceptable salt thereof. The present
invention also relates to a pharmaceuticalliconposition for treating or
preventing a condition sel ect ed from t he group consi sting of mgraine,

i nflammat ory di seases (e.g, acute and chroni c_pain,

hypovol eni ¢ 10 shd@k‘4‘(ﬁrﬁ'ﬂﬁﬁtﬁ‘/ﬂd'ﬁ‘r?o\dkphef‘@b@m'h@ @H“?"H?’EW‘?E"ZM’%‘H?‘P g-aze-

di sease, ul cerggyd(as@hjnbhs;,wﬁaﬁmbc shock, rrul tiple sclerosis, ADS
associ at ed denenti neur ode enerahl neurqqn t OXi

Al zhei ner' s di sease! ha@ﬁ%ﬁﬁ"&'& enepa B\éﬁ%tf'%ﬁo "'3%“&#‘8? 8?@”?%“‘5'%“'33""9
dependenci es oor Qrew@dtingl & oturiditiond selecred | frem, tenapoun copsistns yof avigraivkey,

psychosis, head.trau Spi r S AR
nmor phi ne i nguchaTgW%& e(rgg% —§n’aa S\%\A‘%ﬁdgm\g\(ﬁer L&ﬁé%{, éxm%%%“ m‘FE dem'BoweI
di sease, ost eostrdckr traunsatic sheckmepsrfusian injuryt ¢nohnfs ldisaaseo nicenitive telitis, septic

G2l nvopal MY sndd ity w&doggrﬂudﬂggsa‘atghugmenaé %u%d@gérﬁéé& GgLEson s

di sease, gl auconma enerati on I'C ‘neuro y etic
nephr opat hy anteurem eicity Adzhwnwsa disease} Bmﬂga‘éwamc'eémr#dﬂfmnm

| nhi bi ting ef T ggdendéncidondrugs, aﬁ:oﬁslrmeumn d) &fhes.é piidpsy, anvél? psy€hosis,

pharmaceutical |y acceptabl e sal her eof har maceut 1 cal accept abl e

carrier. THE pheadtauimgy aguit 'F'?SB.'F%*B’Vr 9135{?%"'5 sf‘%"&’"ﬁeﬁﬁﬂf’oﬂ“??’@ﬁ?l'ﬂ@“@ﬂ

preventing a ctiltaideosnd Kith@ia@ddi ymplose urgrammtmrlsdvﬁéumagé dEtébarthAes,
i nfl ammat ory d| seas acute and chronjc

hypovol eni ¢ shB® H’%&H'Bﬁf'% @'Hif(t,'ﬁ"' F@E"e‘i Fﬂ§i°5}’(°P?l Yir §¢ "tE:rsBHﬁl §°'(%| 'Q@S%e,
ul cerative col Hhmmgtaeﬁﬂusmsekmkinsm disqake, g!anbernasnequla’iﬂegehlefa[ﬁoasﬂahhitnat ed

dementia, neur g&lﬁg&ﬂﬁy a&éﬁ(&g dh{pﬁ?o}%&y &?&JE%SF dtl;ﬁ‘malb‘l .&Qﬁdgﬂgra ﬁurﬁ+r§ease

chem cal dependencies ‘an ep ncl es on d¢ohol
or nicotindp, ecermefsing apianquny Ofeﬁ"l)@P@P?UNdpsS/éhﬁoéqfs\U’ahbam ] mi'amaceatiww

respiratory di gideppablesstRdherdsf thaFiPBHecti iR Beffhng HPreRAtdPLRhE3AEiAN hnd

wi t hdrawal synptons, inflammatory bowel disease, ost eoar%)hrl t1s, rheumatoid
arthritis, ovuP@hpraceytigally agceptable carrier.

The present invention also relates to a method of treating or preventing a

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

20 asthma), stroke, acute and chronic pain, hypovolemic shock, traumatic shock,

reperfusioninjury, Crohn's disease, ulcerative colitis, septic shock, multiple sclerosis,

AIDS associated dementia, neurodegenerative diseases, neuron toxicity, Alzheimer’s

disease, chemical dependencies and addictions (g.g.. dependencies on drugs, alcohol

and nicotine), emesis, epilepsy, anxiety, psychosis, head trauma, adult respiratory

25 distress syndrome (ARDS), morphine induced tolerance and withdrawal symptoms,

inflammatory bowel disease, osteocarthritis, 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 mammeal, including a human, comprising administering to said mammal

30 an amount of a compound of the formula 1, or 2 pharmaceutically acceptable salt
© thereof, that is effective in treating or preventing such condition.

The present invention alsc relates to a pharmaceutical composition for

inhibiting nitric oxide synthase {NOS) in a mammal, including a human, comprising



30 cardionyopathy, acute spinal cord injury, Huntington's disease,

Par ki nson' s di sease, gl auconma, macul ar degeneration, diabetic neuropathy,
di abetic nephropathy and cancer in a mammal, including a human, conpri sing
adm nistering to said mammal WD 97/ 36871

PCT/ | B97/ 0019998671 5 NOS inhibiting effective anount of a PCHESUMM32f t he
formula 11, or a pharmaceutically acceptable salt thereof. Conpounds of
formula | have chiral centers and therefore may exist in different
enantiomeric and diastereom c fornms. Thisi2nhvention relates to all optical
S isomers and all stereoisomers of conpounds of the fornmula | and m xtures
thereof, and to all pharmaceutical conpositions and nethods of treatnent
defi ned above am&OS:dnhikiting @ffestiye @maunenef eeeqrentundebf) thédiormulacl, loraad 11

above include &BFW&B&GQéaIIv%B&étQﬂE ssl?tﬂerf'é’cﬁ%ngglfﬂ eBHct.a J@%aé&!ﬁpé @gﬁlet hat

one or nore hydrogen, carbon or other atons a
thereof . Such conpdiiA@LeSAAYINYANtiGR alsgrelatss F‘e%@&ﬂ!ﬂd Oéﬂ‘(bll?dﬁmgm)%waanammhb in

met abol i sm phaﬁaaamgklanﬁ&msn S&&dbr%ﬁ\gaadnin%téﬂdgdwQanasn‘ié\%ﬁaal Qeﬂéé.'uﬁﬂbutmg
Descriptio {Fée | nvent i ounds of fornmu

be prepare LYe PHaunt ‘ﬁ ﬂt??é"ﬂoam’ BW'}?JWB%{E %3 @EH@?ﬁ?@t'ﬁﬁM %P%ﬁﬂsl on
Unl ess ot hervmga&thérdot:at ed, Rerr], Rerr], Rerr], Rerr], R[eLr] R[;alr(r)]n
AT C A L e A TR
PCT/ 1B97/ 00132r- feevergitigENE condition |selected from the group consisting of migraine,
inflammatory diseases (g.g., asthma), stroke, acute and chronic pain, hypovolemic
10 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 (g.q.,
dependencies on drugs, alcohol and nicotine), emesis, epilepsy, anxiety, psychosis,
head trauma, adult respiratory distress syndrome (ARDS), morphine induced
15 tolerance and withdrawal symptoms, inflammatory bowel 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 a NOS inhibiting effective amount of a compound of the formula i, or a
20 pharmaceutically acceptable salt thereof and a pharmacsutically 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.g.. asthma), stroke, acute and chronic pain, hypovolemic shock, traumatic shock,
reperfusioninjury, Crohn’s disease, ulcerative colitis, septic shock, muitiple sclerosis,
25 AIDS associated dementia, neurodegenerative diseases, neuron toxicity, Alzheimer’s
disease, chemical dependencies and addictions (g.g., dependencies on drugs, alcohol
or nicotine), emesis, epilepsy, anxiety, psychosis, head trauma, aduit respiratory
distress syndrome {ARDS), morphine induced tolerance and withdrawal symptoms,
inflammatory bowel disease, osteoarthritis, rheumatoid arthritis, ovulation, dilated
30 cardiomyopathy, acute spinal cordinjury, Huntington’s disease, Parkinson’s disease,
glaucoma, macular degeneration, diabetic neuropathy, diabetic nephropathy and

cancer in a mammal, including a human, comprising administering to said mammal



WD 97/ 36871

PCT/1B97/ 00132 -1 5- SCHEME 2 [err] WD 97/ 36871

PCT/ 1 B97/ 00132 -16- SCHEME 3 [err] WD 97/ 36871

g’%l' g 135337_/ 0013v2v0-91,g68“SCI-IEI\/E 4 [err] SUBSTI TUTE SHEET (RULE 261)CTIIB m’ 132
PCT/1B97/ 00132 -18- SCHEME 5 Br [err] WD 97/ 36871
PCT/ 1 B97/ 00132 -19- The starting materials used in the procedure of Schene
1 are either commercially available, known'¥n the art or readily obtainable
f orm known conpounds by nethods that will be apparent to those skilled in

the art. Referrln e
l\‘CIIOS mhubgmg ef]fectwe amount of a compound of the formula Il, or a

pharmaceutically acceptable salt thereof.
Compounds of formula 1 have chiral centers and therefore may exist in
different enantiomeric and diastereomic forms. This invention relates to all optical
5 isomers and all sterecisomers of compounds of the formula | and mixtures thereof,
and to all pharmaceutical compositions and methods of treatment defined above that
contain or employ them, respectively.
Formulae | and Il above include compounds identical to those depicted but for
the fact that one or more hydrogen, carbon or other atoms are replaced by isotopes
10 thereof. Such compounds may be useful as research and diagnostic tools in
metabolism pharmacokinetic studies and in binding assays.

Detail cripti f Inve
15 The compounds of the formula | may be prepared as described in the
| following reaction schemes and discussion. Unless otherwise indicated, R, R?, R®,
R% RS, RS R7, R®, R? and R'° and structural formula | in the reaction schemes and
discussion that follow are defined as above.



conversion of the conpound of forrmula 11 into the conpound of formula |11
may be 5 carried out by first converting the conpound of fornula 11 into

t he correspondi ng 2- am no conpound by reacting it with amonia in a polar
hydr oxyli c or pol ar nonhydroxylic solvent at a tenperature of about

100[ err] C t oW&BE87>50[ err] C and a pressure of about 50 to RCEAB7GIL p.s.i.
for about 1 to 24 hours, preferably using a stainless steel bonb. The
pyrrolyl group is then added using hexane-2,5-dione, 10 either neat or in
a non-pol ar solvent such as toluene, in t{g presence of an acidic catalyst
such as acetic acid or hydrochloric acid, at a tenperature from about room
tenperature to about the reflux tenperature, generally the latter, for
about 1 to 72 hours. The conversi on of SCHEMEanpound of forrmula Il formed
in the above reaction 15 into the conpound of fornmula IV is carried out
using a transition netal nediated coupling reaction with a suitably
substituted aryl iodide or bromgde. Mre specifically, the |ithium
derivative of the compound of fqgqrrmula Il is generatedipn an ethereal or
hydr ocar bon_sol vent at a tenperdiure from about -100[grr]C to about room
tenperature? preferably at abgut ™y8[err]C, using an dl kyl lithium such as
butyl lithium 20 for about |10 to|120—/Rutes, fol by qﬁpition of a
catal ytic netal reagent s f chl ori de and to rdom
tenperature to effect transmetalati®n. This is fol ition of the
aryl iodide (e.g., 1 -iodo-4-(2-ch|oroethyl)beﬁ?éne) 8F broni and a
transition netal, such as palladiumin the form of —

tetraki stri phenyl phosphi ne pal |l agiium followed by heating/to a tenperature
of about 2B 30[err]C to about 100[err]C, typically to dgdht t he refl ux
tenperature of the solvent, for about Rito 24 hours. The conversion of the
conpound of formula IV to the desired qonpound of‘pd?nula | isl&éconplished
by first renmoving the pyrrolyl protectilgg group using, typically,

hydr oxyl ani ne or hydroxyl am ne hydra¢hl ofyde in a polar, protic solvent 30
such as an al cohol, at a tegperaturglof frfoma roomtenperature to
about 150[err]C, generaILy a\_2 : enperature of the sol vent,
for about 15to 72 hoursR” Thi ytion of the appropriate
NR[err] R err] group by(gispl= : 0 group with an am ne of
the formula HNR[err%B%erPk) S rotic or a WO 97/ 36871

PCT/ | B97/ 00132 c
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-20- polar, protic solvent such as an al cohol, dinethylfornman de (DW),
nmet hyl i sobut yl ketons or N-nethyl pyrrolidone (NWP). optionally in the
presence of a catal yst such as sodiumiodide, at a tenperature of from
about room tenrgp ?R Megie to about 200[err]C, typically at about the reflux

t enper at ure of € solvent, or at about 5 140[err]C in the ®§TaBITHH132

di nmet hyl f or mam de and N-net hyl pyrrolidone, for about 100 hours, generally
fromabout 12 to 24 hours. Referring to Schenme 2, conpound VI is prepared
by reacting V with p- fornyl benzeneboronic-18eid in a solvent consisting of
an al cohol, preferably ethanol, optionally m xed with water of a

hal ogenat ed hydrocarbon, at a tenperature from 10 25[err]Cto 150 [err]C,
for atime from1 to 24 hours, using a P&HEME 2m based catal yst, either
pal | adi um zero or palladiumtwo oxidation state, typically w th phosphine
| i gands, preferably tetrakis-triphenyl phosphi ne pall adium Conpound VII is

prepared by reacting VI with tosylnethylisocyanide in_tRe presence of

pot assi um t - but oxi de aféet hanol , aps, her eal @ ;as

1, 2-di met hoxyet hane, at d tef era 15 frpm e 100[ err] C,
for atime from1 t% 22 Ty o -».nd Vi m VIl by basic
hydrol ysis of the nitritgAdsing an al kali P&I h droxi d&’in an aqueous

al cohol - based sol vent, such as aqueous ethanol, af a tenperature from 25
[err]C to 125 [err]C, fbr atime from 'nutes to 48 hours. Conpound I X
is prepared fromWV Il by dehydrative c inq“hjth annDnia, a primry
amne, or a secondaﬂ&iﬂéﬂﬂam

carbodii m de, for exaffue, NN (dietsyl am NeRrapyh,b- carbodii m de
in a solvent froma hal ogenated hydrocarbdn or N, N-dial kyl ani de, such as
di et hyl f or ram de, at atamaaqﬁefrmnmeH]CtoJONeH]C for a tine
froml to 48 hours. Conpound X is prepared from | X by debl ocki ng usi ng
hydr oxyl am ne hydrochl oride in aQ aqueous or al coholic solvent, 25

pref erably aqueous et hanol, at enpes,at ure from25[err] C 100[err] C,
for atinme from1l to 48 hou |ﬂ&#ude debloc y 8 ng
group such a the t- pgtox bonyl slde p-_by_xeac ion I §r oaceti c

acid, or a related pon dfenat etitacet i E¥%ci '\
halide such as HCl, inera hal ogenated hydrocarbdn, :thereal solvent or
ethyl acetate, at a tenmperatdf® from- 30 70[err]Cto 100[1err]C, for a
time from10 mnutes to 24 hours. The final conpQund in Scheme 2, 1, is
prepared by reduction of X with borane, a trialkyl} borane, alane, or

l'i thi um al um num hydride in an ethereal spgt™ent $ as ethyl ether or
tetrahydrofuran, at aitempearaiure #iro rr]Cto BeOfterr] C, for a tine
from 30

X




WD 97/ 36871 PCT/ 1 B97/ 00132
-21 - mnutes to 24 hours, and optionally using cesiumfluoride and an

al kali metal or alkaline earth carbonate in an aqueous al coholic sol vent,
at a tenperature from25[err]Cto 125[err]C for a tine from1l to 72 hours..
Referring t oWOM@¢1 3, conpound Xl is prepared by dehydr at i REMBEUWIINg of 5
N- phenet hyl pi perazi ne wi th 4-bronophenyl acetic acid using a

car bodi i m de- based dehydrating reagent, such as N-ethyl,

N- (di net hyl am nopr opyl ) - car bodi i mi de, in-1-sol vent such as a hal ogenat ed
hydr ocar bon or di al kyl am de-based sol vent, such as dinethyl formam de, at a
tenperature fromO[err]Cto 100[err]Cin atinme froml to 48 hours.
Conpound XI was converted to conpound SCHEME 3r eduction with borane, a 10
trial kyl borane, alane, or lithiumalum numhydride in an ethereal solvent,
such as ethyl ether or tetrahydrofuran, af mrtenperature from-100[err]C to
100[err]C, for a time from 30 m nutg hours, and optionally using
cesium fluoride and an al kal i pe{g alxhl i BBarth carbonate in an
aqueous al coholic solvent, at trrper ature from25[err]C to 125[err]C for
atinme fromlto 72 hg petind X1l is then converted to 15 the
organol i t hi um deri vat | n the presence of an organolithiumreagent, such
as butyl lithium and added to x4-nethyl-2-(2,5-di mgj hyl pyrrolyl)-pyridine
in an ethereal solvent, such as ethyl ether, at a fenperature from
-70[err]Cto 70[err]Cin atime from30 mnutes tg24 hours. The fi nal
~conpound in Schenme 3, conmpound 1, is prepared by | oc ﬁhg usi ng

hydr oxyl am ne hydrochl oride in an aqueous_ef_a$coOR Q! vent, 20

pref erabl y aqueous ethanol, at a teMr om 25[ eL}yC to 100[err]C,
for atime from1l to 48 hours. RF*N cherreuqc compound XIV is
prepared by dehydrati ve coupli ngyof Jdi benzyl am ne ) r omophenyl acetic
acid effected by a dehyq ng~age At such as a car bod‘ m de, for exanple,
N- et hyl - N- (di et hyl am néprgpyl ) - carEl odiimde, 25 in a solvent from a

. hal ogenat ed hydrocarbon or N, N-di al'’kyl am de, such as di nethyl f ormam de, at
a tenperature fromO[err]C to 100[err]C, for atime from1l to 48 hours.
Compound XIV is converted to conpound XV by reduction with borane, a

trial kyl borane, alane, or lithium alum numhyllride in an ethereal solvent,
such as ethyl ether or tetrahydrofuran, at a flgnperature from-100[err]Cto
100[err]C, for a time Z CHy

NHa*OHHC1

—————

(\ HaC ELOH/HQD

X111l



30 from30 mnutes to 24 hours, and optionally using cesiumfluoride and
an al kali nmetal or alkaline earth carbonate in an aqueous al coholic
solvent, at a tenperature from25[err]Cto 125[err]C for a tinme from1l to
72 hours. Conpryéithesyy IS then converted to the organolithiumderivative in
t he presence of an organolithiumreagent, such as WO 97/ 38E€T/ABI7/00132

PCT/ 1B97/ 00132 -22- butyl lithium and added to '
2-(2,5-dinethyl pyrrolyl)-pyridine in an ethereal solvent, such as ethyl
ether, at a tenperature from-70[err]C to-17[err]Cin a time from 30
mnutes to 24 hours to provide conpound XVI. Conpound XVII is then prepared
from conmpound XVI by hydrogenolysis with hydrogen or ammoniumformate in
the 5 presence of a noble netal catal \BGHEMEi4h as pal | adium in an

et hereal, hal ogenat ed hydrocarbon, alcoholic, or aqueous al coholic solvent,
at a tenperature fromgerr]Cto 100[err]C for atinme from30 mnutes to 24
hours. Conpound XVIII1 is then prepared from conpound XVII by reductive

am nation with an al dehyde of_ketgne in the presence @f a borohydri de-based

reagent such as. sodium can ohydride or 10 sodiu Br
tri acet oxybor ohydrite~Nww anr~etdjer 844°SMpal o arbon, al coholic,

or aqueous- al cohol sollvent, at a tenperat fromJerr]Cto 100[err]C
for atinme froml1lto 72 h . Conversi on of™NConp XVIIlT to | by
debl ocking is carried out usi ng hydroxyl am ne h chloride in an

aqueous or al coholic sq]vent, preferably aqueous ethanol, at a tenperature
from25[err]Cto 100[er)?l]VC, for atine from1l to 48X¥5 hours. Referring to
Schenme 5, conpound XI X is prepared by reaction of the known (EP 470794 Al,
see Chem Abs., 116:193935) 2-brono-5-nethyl anj e \@i,_,gh an al kyl lithium

typically butyl lithium in an ethereal oR grocar bpn” sol vent, at a
tenperature from-100[err]Cto O[err]C fo m fut 28H,A0,CHOI | owed by
; eSte,, typrcdlly tedethyl borate,

addition of an 20 kylCHgr ar Orate~este,
at a tenperature O0[err] o] e C, and stirred while the
tenperature was adj ust@to Oferr]C td‘c?@ reflux tenperature of the
solvent, typically 88 [err]C, for 1 to hours. Conpound Xl X is converted
to XX by reaction BMWLA 64Jr ono- 2- ( 2, 5- diyfet hyl pyrrol yl ) pyri di ne and an

al kali carbonate in38-4W vent consisting of an al cohol, preferably ethanol,

optionally 25 mxed with water of a hal ogenated hydrocarbon, at a
tenperature from25[err]J]Cto

Zz CH, P
/1. RICHO, NaCNBH, N N\
HpN H ) =

[
Y o€ . R2CHD, NaCNBH, R Hoe
XVI] RZ Y 3

NH,OH"HC

SUBSTITUTE SHEET (RULE 26)



150[err]C, for atime from1l to 24 hours, using a palladi umbased catal yst,
ei'ther palladiumzero or palladiumtwo oxidation state, typically with
phosphi ne |igands, preferably tetrakis-triphenyl phosphi ne pall adi um
Conpound XXI was prepared from XX by first debl ocki ng usi ng hydroxyl am ne
hydr ochl ori dWa%36871 aqueous or al coholic 30 solvent, preferciyiBy7emsecous
ethanol, at a tenperature from25[err]Cto 100[err]C, for atinme froml to
48 hours, followed by reaction with N-carbethoxyphthalimde in a

hydr ocarbon solvent at a tenperature fraoggroomtenperature to the reflux
tenperature of the solvent or 180[err]C, typically 110[err]C for a tine
from1l to 48 WD 97/ 36871

PCT/ 1 B97/ 00132 -23- hours. Conversi onSGHEMEpound XXI to XXI| was carried
out by reaction with N brono succinimde in a chlorinated hydrocarbon
solvent, typically carlwn tetrachloride, papb) a catalytic amount of a
radical initiator such Jas gzobisisobutyrgnitrile, at a tenperature from

roomtenperature to 1001rr] C Q2 ti rom 10 mnutes to 24 hours.
nvert-e@—i—é—)()(l y reaction with an am ne, such

Compound XXI'I was the
as phenethyl amne, in § hydroc&bon, halggenated hydrocarbon, ethereal, or
pol ar aprotic solvent, taych as acetonitrichg, with an alkali carbonate base,
at a tenperature fromroomtenperature to 100[err]C for a tinme from 10

m nutes to 48 hours.xwormpound XXl Il was tipen converted to the final product
10 in Schenme 5, 1, by debl ocking using hydrazine in an al coholic, aqueous,
or ethereal solvent, a tegperature fromroomtenperature to 1 50[err]C
for atine from1l tq, The preparaf On oftHot her conmpounds of the
formula | not specifically |described i# odoi nt eMpirithent al section
can be acconpli shed usi mge€ombi nati ong eact iran-cgscr i bed above
that will be appare i 1€d Yn thtart. In each of the reactions
di scussed or illustrated®dbove, pressure is not critical unless otherwise

i ndi cated. Pressures from about 0.5 atnospheres to about 5 atnospheres are
general |y acceptabl e, and anbi ent pressurefxi.e., about 1 atnosphere, is
preferred as a matter of conveni ence. 20 The conpounds of fornul ae |
("the active compounds &f tfhiy i nvention”) which are ic gn nature are
capabl e of form ng a wde &

H,C

KX1 X l‘ii 0 XX 11
® )
HNRLRz ﬁ} NH?""E

XXIII




vari ous inorganic and organic acids. Al though such salts nust be

phar maceutically acceptable for admnistration to animals, it is often
~desirable in practice to initially isolate a conpound of the formula |I from
the reaction_m xture as a pharnaceutically 25 wunacceptable_salt and then
simply conveMOYREM atter back to the free base conpound byP¢TERUMR with
an al kaline reagent and subsequently convert the latter free base to a
pharmaceutically acceptable acid addition salt. The acid addition salts of
the active base conpounds of this inventi®n are readily prepared by
treating the base conpound with a substantially equival ent anmount of the
chosen mneral or organic 30 acid in an aqueous solvent nediumor in a
sui t abl e or gaHtecstaging anaterialg psediie the pragadure of Ssheme d| are gither eamraengially

evapor ati on ofyalidlle, KRbWAM the labtCor Al Sﬂraﬁﬁbkqorﬁﬁiﬁov&rﬁc&%ﬂuhhé@lﬁhbﬁio%d-
WO 97/ 36871 PCT/ 1B97/ 00132

-24- The act ithat ¥fibsarperegt tpithess siilled inothesad:  Refieringnta Sabamg iledhey
accept abl e saddnSerdion dI388 UbmPGUNKIES fortlildil kb Shé cempounBRY TOMEREHSMAY Be
ability to erefore they are able

inhibit the NOS enzyne in manmals, and ther ef
to functiof a‘é‘”‘t‘#e‘?‘ﬁﬁ&ﬂ'f%“&&%rﬁf‘%t’?encwuf'? gL farmHie gpta the corresRoRdiRg Zoned
di sorders andanting ecomesount N reictihg dt evitth ammomid in Bhpolac hiyiex@enpo ok Of
this inventio t hei r.pac ' cept.able salts -he
adm ni stered '{\:olng%eif’fﬂ%r g?' e?oarqgal ,&mpdae?aglﬁ{%?fg%bog’? 1?)§plecté’l J’broé'ﬁ%%@. BI*H‘dg%ner al ,
t hese conpounrtesswrecheinut §63p rehbbty5QU s for ebeut T to 2 bavrespretenabin gsifg om
about 0.01 t er | | Foddby | e from
l1to 4 doseso%gér%migoss Q;’;E,gmg] tﬁ}h‘gﬁ%&go{grg ﬁigP ?%)ﬁ’segvmqkyﬁg@gshggéﬁ%gbdé%ﬁr
dependi ng1@pofithengeatredn @nonmpolasispivenidsushagi tolugne.dn the,presengecaftanbadidig

treated and thRalpstidubl b aéeticRiéldorMyddRAlont 8Eib 24t PR nipBRIER frdiP ¥E(R Foont
dosage level that is in tg\?‘ agqqe of about O. to about kg of

07 ngy 21 per
body wei ght p&MPEEWPLo A ’P’éﬁ?’?p%r%*%ﬁa?’a%med?titﬁn@'r?ﬁ?”‘g%n hel ess

occur dependimsprsaipon the species of animal being treated and its 15

phar maceut  cal 1 or AT aRon AL Llrcomiund B o ute Ferdite e Bl Betan i ch

phar maceuti cal for mi
such admni M9 stintt thercampooad of detmeda IV isrcasriadeoutnsirgna trepsitios agts! Ineadidted bel ow

the 1over |iMdupfify b04tuBhohRA% ulB sUbRinids 18 0P BRSHEE S Ml e 11

other cases still 1arger doses may
specifically, the lithium derivative of the compound of formula Il is generated in an

ethereal or hydrocarbon solvent at a temperature from about -100°C to about room
temperature, preferably at about -78°C, using an alkyl lithium such as butyl lithium,

20 for about 10 to 120 minutes, followed by addition of a catalytic metal reagent such
as zinc chloride and V\_Iarming to room temperature to effect transmetalation. This
is followed by addition of the aryl iodide (e.q., 1-iodo-4-({2-chloroethyl)benzene) or
bromide and a transition metal, such as palladium in the form of
tetrakistriphenylphosphine palladium, followed by heating to a temperature of about

25 30°C to about 100°C, typically to about the reflux temperature of the solvent, for
about 1 to 24 hours.

The conversion of the compound of formula |V to the desired compound of
formula | is accomplished by first remaving the pyrrolyl protecting group using,
typically, hydroxylamine or hydroxylamine hydrochloride in a polar, protic solvent

30 such as an alcohol, at a temperature of from about room temperature to about
150°C, generally at about the reflux temperature of the solvent, for about 1 to 72
hours. This is followed by addition of the appropriate NR'R? group by displacement’
of the chloro group with an amine of the formula HNR'R? using a polar, aprotic or a



enpl oyed wi thout causing any harnful side effect, provided that such | arger
doses 20 are first divided into several snmall doses for adm nistration

t hroughout the day. The active conpounds of the invention may be
adm ni stered al one or in conbination with pharmaceutically acceptable
carriers or WOY8MIE by either of the three routes previ ouskgriseonss ed,
and such adm nistration may be carried out in single or nultiple doses.
More particularly, the novel therapeutic agents of this 25 invention can
be admi nistered in a wide variety of difpgrent dosage forns, i.e., they may
be conbi ned with various pharnmaceutically acceptable inert carriers in the
formof tablets, capsules, |ozenges, troches, hard candi es, powders,

sprays, creanmjarsalpratic, solygmdsisuchi a3, arel lalcehol, gdirﬁethmhﬁﬁudd oD, g
oi nt nent s, Q i ons s, an
The 11 ke. " suhefscBUBRERMeM Y. mifiEghaMdia AL Higneifi g Gesife pF7 .
agueous rredl ccatalvstsueh atisodiun iadise; 8t ategperatureaif ront ahouetaom teni‘phra&meb or al

phar maceut i cgly, oGPE@@%tt'yBi@ahP%ﬂbﬁt fY feftik Yeﬁﬂ@&hﬁa"%@@g \3ht fo %t%t; S In

general , the therapeuticall ective conmpounds "RV &Rt
VWO 97/ 368751 140°C in the cases of dlmethylformamlde and N-methylpyrrolidone, forRGPOLBIY/ 00132

-25- present Hd&,ssggﬁbrgmpﬁgg afbgﬁm;zeg 26@@GReNtration levels ranging from
about 5.0%to about 7Q% b ht. For oral adm nistration, tablets

cont ai ni ng vari oudeiBEpht rﬁcge@ﬁc:h %%“?ﬁ”&f’o‘(fr'?s‘t’%ﬂqfﬁiﬁé’vdewtmgogeﬂﬂﬂsmd| um

citrate, cal Cotmylbezbsbaldhic 8i6 # & solver h@ﬁﬁ&tﬁfg&:f@n afgofold biktdraBly BBHANBE
tarch (and preferably

corn.” pot at o oAl HRGa ST, waier o4 B Hafhoeare fvariterbunatiantoepapsture from

si | i cat es10t RfChar 150 1) fgr anivieafroror i 24idbers| sing pPaladiuty bayed éﬂtbld&ne
mgnes: um st il BARIARRENS or WMRULANGNG Buapto S6F. AR W, Bipee
for tabletti rigapds p@i@gb’vmak@'%mthtOSMm pdlladiom. LaprpouhdiViltisypeparey al so
be enpl oyed a5y dobédrgM v Wﬁh %ﬂétﬂyl%@%id@%n thé ﬁ\’(egér{c%dofg%{%&'uﬁ'] ?bu.}t@xtb?

connection also include | actose or ar as wel
wei ght pol yet3i|s8hanolix e ptheraphgolvery suehias &%@ﬁm%mthm/aéﬁ tempsratuse ar e
desired 05 Gforh - FOUPOHCSTOCHG, 96r o M8 fAM 1 6 24 HBlAD! Cdthpdlhd \hﬁ.sC&HmrQ@d Wi th
vari ous svveetfenl e ‘; flav%rdl nygm ggr}@n tc,;ol orin Lratltler tolrh‘t% ang if so
desired, eml'S?y! 8 FReF JIvaralysis; L the, pitilg usiye A 2lkeli wRatel hydseidenisy ay ¢ h
such di I uent saqaeousaﬂlmhol—bt&admdlvanprmwasnmueous ethanol, at a temperature from :
25°C to 125°C, for a time from 30 minutes to 48 hours. Compound I1X is prepared
from VIIl by dehydrative coupling with ammonia, a primary amine. or a secondary
20 amine effected by a dehydrating agent such as a carbodiimide, for example, N-ethyi- -
N-(dimethylaminopropyl)-carbodiimide, in a solvent from a halogenated hydrocarbon
or N,N-dialkylamide, such as dimethylformamide, at a temperature from 0°C to
100°C, for a time from 1 to 48 hours. Compound X is prepared from I1X by
deblocking using hydroxylamine hydrochloride in an aqueous or aicoholic solvent,
25 preferably aqueous ethanol, at a temperature from 25°C to 100°C, for a time from
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 gaséous hydrogen halide, such as HCI, in a
halogenated hydrocarbon, ethereal solvent or ethyl acetate, at a temperature from -
30 70°C to 100°C, for a time from 10 minutes to 24 hours. The final compound in
Scheme 2, |, is prepared by reduction of X with borane, a trialkyl borane, alane, or
lithium aluminum hydride in an ethereal solvent, such as ethyl ether or
tetrahydrofuran, at a temperature from -100°C to 100°C, for a time from 30



gl ycol, glycerin and various |ike conbinations thereof. For parenteral

adm ni stration, solutions of an active conpound of the present invention in
ei ther sesame or peanut oil or in aqueous propylene glycol may be enpl oyed.
The aqueous | ons shoul d be suitably buffered (preferabl ter 20
than 8) if @é?@’é‘?@‘ and the liquid diluent first rendered i%g%%’%ggmese
aqueous solutions are suitable for intravenous injection purposes. The oily
solutions are suitable for intrearticular, intranuscular and subcutaneous

i nj ection purposes. The preparation of atd’-these solutions under sterile
conditions is readily acconplished by standard pharmaceutical techni ques
wel | known to those slli,illedinthe,ar . 25 . A&ditlonal%, it is also
possibl e to adinyieste 24 hrs3nd, ertiogallyousing cevur fluopde 2nd @n; gikalimppil of

t opi cal | y whenlkalssoéarthgarbunbeaiman aqueocooaldotalio selvarft, steetesiperatara drom@5°0ay be
done by way of crea | gl Li S, stes, patches, ointnents and the

i ke, iyn accortag%geg\?mbﬁ%géfgﬁo ar’ggg%a’}(’?n%éeut i cal practice. The ability of
conpounds of the f 8eferringtolSchemiedhichinpoyidSXisiprebared diyedehydretive3oupling nf) -

edure e | | e WR=1g L 3 f e
B o T e
procedur es dedglehydselingoteagent; gueh agN-ethy|. Nridimethydaminopogu)-cebpdimids. in.a 88,
pp. 365-369 (L3Rént fieH d3la Imédeﬂ%dg???gg?gh dr Balkylanti9d-base@GBRent>SSlich 44 S- A

88, pp. 10480-10484 11991). T
"%iﬂ'lﬁt@ytewe@&ffﬁamw?SfthQ *Cormutig from d toff bi t
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of the conpouretisyl ether betetrahydrbfurdn, tad aiternpératurdfromed00naito NOSC Opsor BRime
det er mi ned usi . r e i edt. i Proc., Natl .
road sor Uy dfth 30U LG bl BEA bt Rl biuRllionHE B o Kt Rbear ™
that were testos@lkaling earith¢dshonage arpn guspny aleohidlic [selveitiat artemnnbriabiire from of

ei ther induci hg»cob 1¥B4CoRRb tilhllfﬁlgoerﬂ- ?30%%%@. RSSO0 is%hérlt .hd;ﬁ&{tﬁée & by

the followi ng exanples. It w under st ood, however,

i nventi on 1% r1B® orgepplitaiym derivatives ifctbipAresener af A organplitbivien eeaet) such &% ti ng
poi nts are unGRtyl RENRH, and'2dtedtd W fletH/l-2R S Wink thyifyraRAyRdine in an ethereal
solvent, such as ethy! ether, at a temperature from -70°C to 70°C in a time from 30
minutes to 24 hours. The final compound in Scheme 3, compound |, is prepared by
deblocking using hydroxylamine hydrochloride in an agueous or alcoholic solvent,
20 preferably agueous ethanol, at a temperature from 25°C to 100°C, for a time from
1 to 48 hours.

Referring to Scheme 4, compound XV is prepared by dehydrative coupling
of dibenzylamine with 4-bromophenyiacstic acid effected by a dehydrating agent
such as a carbodiimide, for example, N-ethyl-N-(dimethylaminopropyl)-carbodiimide,

25 in a solvent from a halogenated hydrocarbon or N,N-dialkylamide, such as
dimethylformamide, at a temperature from 0°C to 100°C, for a time from 1 to 48

hours. Compound XIV is converted to compound XV by reduction with borane, a

trialkyl borane, alane, or lithium aluminum hydride in an ethereal solvent, such as

ethyl ether or tetrahydrofuran, at a temperature from -100°C to 100°C, for a time

30 from 30 minutes to 24 hours, and optionally using cesium fluoride and an alkali metal

or alkaline earth carbonate in an aqueous alcoholic solvent, at a temperature from
25°C to 125°C for a time from 1 to 72 hours. Compound XV is then converted to

the organolithium derivative in the presence of an organolithium reagent, such as



spectra (H NVR) and ([ err] nuclear nmagnetic resonance spectra were neasured
for solutions in deuterochloroform (CDC [err]) or in CDlerr]OD or
CD[err] SCCD[ err] and peak positions are expressed in parts per mllion
(ppm downfield fromtetramethylsilane (TMS). The 15 peak shapes are
denoted as fEPPUME™ s singlet; d, doublet; t, triplet; g, REEEBYIOI32mM
multiplet, b, broad. 5 EXAMPLE 1 .

6-{4-[ 2- (4- Phenet hyl - pi perazin- 1 -yl)-ethyll-phenyl}-pyridin-2-ylamne A
2- Am no- 6- bromopyridine In a 300 nL bom22nere placed 40 g(1 68 mmol)

2, 6-di bronmopyri dine and 125 nL 30% aqueous anmoni um hydr oxi de, and the bonb
seal ed and heated at 170[erg;C 10 400 psi, for 3 hours. After cooling, the
contents wer BUklithiym.candjadded t B2, %@Pﬁw@vﬂ‘ﬂhﬁmddlmtlmarbaimgahsnlv&dm ed

over sodium §erfété%hyl'éhfé'? étféﬁteﬁnsbaéﬁﬂ& RS 70vREY 956% ﬁ#ﬂﬁ ffoﬁﬁécﬂfhﬁx

h togra on Si usi ng 2% net h ano ene orirde as
gl Lgﬁ tg al‘o f‘b&& hayrs; ‘@,("6")35e §pmgo ']dgﬁ%" y&qnmu%mw is[ theﬂ]nrpnaml from

(cbderr], dbbri:ﬁ&urﬁl XYL byBhydtad®nBlysi SRith - hylifogen or arﬁﬁoﬁ%n folr?m%felﬁ'lstl'(eoar ent,
B[err]/BrI%err I met hvl pyrrol - 1 ) pyri di ne

Toall ouﬂafsﬁ ‘gnaeé"'?'? H?%'@ﬂfﬁ"f?ﬁeﬂ‘%%ﬂ’a W“'S‘Paﬂ“l@tf’?'ﬁﬁ h@!eﬂﬂmtﬁﬁer and
ni t rogen | nI bydroearborg citttho &), .08 aguebi8 altbhblic sdh@Rt, %@aﬁenﬁbé}mﬁbﬂld‘% to400 .

reacti on 20 198" £ IR HorR 3B LReR TF 23 oy oponit SR B e vt 0. 5
(product), Ofrem( sorapaundgXVilkibyrriediigtive aroioktich withuaredidelyde 6t ketbneairethit €,
ey 307] 001 3344, 6 nCBUY BTGB SELgH engerl s, 9 36, pvspetrapvige g
sul f at e, 18ndSediupdrisgasenybrrabydrids, in an wthereshs halegeoated hivdwcanos, dlcawlige!
using 5% net Bﬁiﬁﬂeobﬁalﬁﬁﬁtfﬁ!ﬂ's@ﬂ@nﬁ lat Qr'tévﬂSer"aﬁlré‘f‘rBW CDél ‘flb?{(flr AL e ;I’Eﬁ
product as a t \%zr“altrlng éueelrlgwofso g oupd VI o tockipg is r b16 (s,
6H), 5.89 (s '9Hp hoprs 7Cpppergory ?L%‘FUMPW('d by sleblockipg i aar qut byJ=8,
1H) . [err] C hbiy bmﬁi{rlaﬂhrn]e hyideddhl gride lid -ad. aql@dusSor él@@noﬁc sbKEntd prefébi{:
139.8, 140. 6aque us %thanol at a temperature from 25°C to 100°C, for a time from 1 to 48
15 hours.
Referring to Scheme 5, compound XIX is prepared by reaction of the known
(EP 470794 A1, see Chem. Abs., 116:193935) 2-bromo-5-methylanisole with an
alkyl lithium, typically butyl lithium, in an ethereal or hydrocarbon solvent, at a
temperature from -100°C to 0°C for 1 minute to 24 h, followed by addition of an
20 alkyl or aryl borate ester, typically triethyl borate, at a temperature from -100°C to
0°C, and stirred while the temperature was adjusted to 0°C to the reflux
temperature of the solvent, typically 65°C, for 1 to 48 hours. Compound XIX is
converted to XX by reaction with 6-bromo-2-(2,5-dimethylpyrrolyl)pyridine and an
alkali carbonate in a solvent consisting of an alcohol, preferably ethanol, optionally
25 mixed with water of a halogenated hydrocarbon, at a temperature from 25°C to
150°C, for a time from 1 to 24 hours, using a palladium-based catalyst, either
palladium-zero or palladium-two oxidation state, typically with phosphine ligands,
preferably tetrakis-triphenylphosphine.palladium. Compound XXI| was prepared from
XX by first deblocking using hydroxylamine hydrochioride in an aqueous or alcoholic
30 solvent, preferably aqueous ethanol, at a temperature from 25°C to 100°C, for a
~ time from 1 to 48 hours, followed by reaction with N-carbethoxyphthalimide in a
hydrocarbon solvent at a temperature from room temperature to the reflux

temperature of the solvent or 180°C, typically 110°C, for a time from 1 to 48



M5 (% : 251/253 (parent, Br[err]Br[err], 100/98). C.
2- (4-1 odophenyl ) et hanol) 10 . To a 500 nL 3-neck round-bottoned flask
equi pped wi th dropping funnel and nitrogen inlet were added 20.5 g (150

mmol ) 2-(4- am nﬁ’gmenyl)et hanol and 100 nL hot water to giv C’&gﬁ’?@ﬁ% on A
ed

sol ution of ¢oncentrated sulfuric acid in 10 nL wate

dropw se, and the solution cooled to 4[err]C. A solution of 13.5 nL
concentrated sulfuric acid in 50 nL water was added dropwi se while

mai ntai ning 15 the tenperature between OGR&rr]C and 5[err]C, then a solution
of 13 g (188 mml) sodiumnitrite in 50 nL water was added dropw se at the
sanme tenperature. After stirring 30 min at O-5[err]C, a solution of 85 g

(512 ol ) poheussi Genvessira®f camPaend XX e XX was GafiReow Ryifrction WiR N-he

reacti on was gohfWadctiRinidd Nht @ hﬁlaﬂhé@arpav@bwr@orarw@htrrtﬂdcéuqr carbdaur .
The reaction was then heatedtog?err C for to 20 room

n
tenperature, BYacRiRude,cth; At 5o iy (? X“’Q%Pn’l_"}t"’tefhé“@'f‘ hyf
acetate | ayer aXEisoBETYAshityilel bt aﬂ;mum:m mom'fmkétauteaosobetufm tind

bri d d I f h .
cLlrngrat o[:;lr ph gver g‘?‘ﬁl“?tg%\ i u%‘{'?‘igréf evgﬁ% 3? Iﬁe" é@%?g?itm%)?éne as
el uant to aff cadti®@)withger( Brﬁuﬁ%ua)f a4 pherptivdansine ain @ hiydrgbarbyre | hatagesatedd. 25

H NVR 57
Eanr r ]2H) | eE ﬂ?@ WMTEF r? lg‘fger e éJegt’(snEh %U)agit%'?%%‘%]ﬂi%wﬂ? fi
138.3. MB(%: cawna(tpaaspntatamperﬂurezfrqmmmwhwyﬂuyaatmwm@rad@e“lioora 500
L round- bot t eggg, Lghews%ugp%ngwuha ?@Pw Bndn-CURGErte W@%ﬁ [erdudnd

N err] inlet were ded 4-1 odopheny hano

chl or of or 1P ainScheme vil. pyigep ?ﬁgﬂﬂg)usmﬂrﬂvéf%@a imag G|°Qb9|t§=n ageoys, % Qﬂl'_e"ﬁf!%

nol ) thi onyl s@hdeR) dtdPtetiberRurdlifrdmit defrPieRipdtatare tad808Cdo0 HINE roRY Sito 32 M N,
and the reactjon then heated at reflux for 2 hr. The reaction was cool ed,

the solvent DO4fh 97/36871
PCT/ 1 B97/ 00132 - 28Thegepnatidnasd pthencorhpuinde of tiel orinalad notgpecificallyldgkcrivedt at e,

bi oar bonat o sB1UP | RS Sipbfim@Ratiackfh Sinrbe 3Bt athalsRea AIMERMRTR R Bl e
) g oil
was chr ondifogrenptions dascrbdd ahove that el by agmrmthyhose skilled in the art.
In each of the reactions discussed or illustrated above, pressure is not critical
unless otherwise indicated. Pressures from about 0.5 atmospheres to about 5
atmospheres are generally acceptable, and ambient pressure, j.e., about 1
atmosphere, is preferred as a matter of convenience.

20 The compounds of formulae | {"the active compounds of this invention")
which are basic in nature are capable of forming a wide variety of different satts with
various inorganic and organic acids. Although such salts must be pharmaceutically
acceptable for administration to animals, it is often desirable in practice to initially
isolate a compound of the formula | from the reaction mixture as a pharmaceutically

25 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
combound with a substantially equivalent amount of the chosen mineral or organic

30 acid in an agueous 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.



acetate in hexane as eluant to afford 32.6 g (99% of the product as an
oil. 5 [err]HHNMR (CDCl[err], [err]): 3.00 (t, J=7, 2H), 3.68 (t,
J=7, 2H), 6.99 (m 2H), 763 (m 2H). [err]CNWR (CDCl [err], [err]): 38.6,
44.6, 92.3, 128.8, 130.9, 137.7. E

2- (2. 5- Di met MAFPAB - 1-y1 ) - 6- (4- (2- chl or oet hyl ) phenyl ) - pvr PEmE7TRG322 1 L
3-neck round-bottoned fl ask equi pped with addition funnel and 10 nitrogen
inlet were added 10.0 g (40 mmol) 2-brono-6-(2,5-di methyl pyrrol -
yl)pyridine and 200 nL dry tetrahydrofur24. The solution was cool ed at
-78[err]C, and a 1.6 Msolution of butyl lithiumin hexane (25 nL, 40 mmol)
was added dropw se over 10 min. The reaction was stirred at -78[err]C for
20 min, then a 1. Jhriastyacdmaounds ofithis inyantion and their phatreace(fiediyricceptdifle ol )

was added dr o Sfe QY é@wasﬁn&ﬁtdfgga ey PSasbIE Y Bo ibné%%él%c The

reaction was then allowed to warmto roomte erature, and nmol )
2- (4- i odopherffY@e iy MERMMAS. ded Kharetomithey af%ﬂhlemﬁmsyorze@thegapeunc agents

t et r aki st ri phergib pireaRMBhN Of RAY laPstbmBtioHas diSiEérs Odhdaiedsel |iHXGH afidied
hour s, o%ed and filtered through Celite. The filtrate was evaporat ed,
e

and the r dﬁ%’“{" ken up in ethyl acetate, washed wth brine, dried over
sodi um sul fate, arTthe Abtivamroahdxhf tHiknvemtiontind theiphbimicalBshill BESdELIS| | | ca

] d d to hed lica
ool e 1y BB O B LB, e TR TR Ty S
t he product abemcmmunpelare] HON\Rs(rmmapemié,tpreﬁén db$ages .rdfying froﬁnl'ﬁbouﬁ 10

S t, ' J 2|7_|) 2H) ,o 8 z&aﬂzﬂt Zggz%gz&f)day,ﬁ %ﬂ'\g%%é f%ﬂ (d%sészztf:&_d frfag\r’z ctf} %s per 2 (d,

(cd[err ]0 [ é#aw] ylthquphgyarigtiony, wnﬂmeqessam oocur Hegentlingli®nghe §@itiek, whigbt 7.
129. 3, 137. 1, ahd&oRditidme f th@ subjest t?emglﬁgatgd aMStt{e()@a icatat lr&ﬁé‘é?ﬂ%ﬂ\istrwgr)

C L ot et s o et 70 1
were added g pegkd 9 b@dy WaRht per #Layfa? ﬁtgg}:bﬁﬁﬂw érﬁblb%eec%!' )‘raﬁatédims(rﬁay (145
ﬁmo?; Oﬁ;g?’&&eg?#th% ﬁ%%‘%‘b’c ﬁf’?ﬁr\%ﬂ'@ "‘*I‘WS“‘Fe%P@FPS rva@i‘ém?'e‘H"RB( é’&a?eéra“;%'tﬁour s,
cool ed, aHd individued TépEBIelto said medicament, as well as on the type of pharmaceutical
PCT/ | 897/ 001:)fgrmulation chosen and the time period and interval at which such administration is
carried out. in some instances, dosage levels below the lower limit of the aforesaid
range may be more than adequate, while in other cases still larger doses may be
employed without causing any harmful side effect, provided that such larger doses
20 are first divided into several small doses for administration throughout the day.
The active compounds of the invention may be administered alone or in
combination with pharmaceutically acceptable carriers or diluents by either of the
three routes previously indicated, and such administration may be carried out in
single or multiple doses. More particularly, the novel therapeutic agents of this
25 invention can be administered in a wide variety of different dosage forms, i.e., they
may be combined with various pharmaceutically acceptable inert carriers in the form
of tablets, capsules, lozenges, troches, hard candies, powders, sprays, creams,
salves, suppositories, jellies, gels, pastes, lotions, ointments, aqueous suspensions,
injectable solutions, elixirs, syrups, and the like. Such carriers include solid diluents
30 or fillers, sterile aqueous media and various non-toxic organic solvents, etc.
Moreover, oral pharmaceutical compositions can be suitably sweetened and/or

flavored. In general, the therapeutically-effective compounds of this invention are



-29- the solvent was evaporated. The residue was taken up in ethyl acetate,
washed with saturated aqueous sodi um bi carbonate solution and brine, dried
over sodium sul fate, and evaporated. The resi due was chromat ographed on

silica gel using 2% methanol in nethylene chloride as el uan ,E‘ ?rix{ d 7.8
g (88% of tl’f'ég’ fidct as a 5 light brown solid. 'H-NIVR((DE} err {err]):

2.97 (broad s, 2H, NHerr]), 3.05 (t, J=7, 2H), 3.68 (t, J=7, 2H), 6.85 (m
1H), 6.88 (m 1H), 7.33 (m 2H), 7.68 (6, J:7, 1H, 7.78 (m 2H). M5 (9:
232 (parent, 60), 183 (100). 10 G-2b

6- {4-[ 2- (4- Phenet hyl.- pi pi er azi n- 1- yI) ethyl] phenyl] - pyr|d| n-2-yl am ne To a
50 nL round-bottoned fl ask eq& h condenser Jo 4 ﬁ&f}"

added 20 ngPregeNtdn suGhgespae F‘& a(tf°5?ﬁr5t’388? P?dﬂ%ﬂwg\‘ Waken %Pam ne
hydr ochl or i deabolit 70PQ6Y wetghemol ) di i sopr opyl et hyl am ne, 208 ng (1.9 mmol)
sodi um car bonat e, nd t.h r r at ed
at 15 reflux for th’lﬂ ga%mé %‘f%é’"' tﬁée ﬁ?@a'"qﬁt Vy]‘g‘[s %Q&{’ Rtg g{?{hr ggt ed
into ethyl acedcabc&ystéﬂhm oelg»basacsddaymnmm cajciunacasbonatet d:caJanhyfmhsptmbori c

d, aft
o010, 201t P R RO el B 855001 G
into ethyl acetteéﬂreblv Tore. mtgmféan'wa'\ﬁhb alginicheald and eertain eamplex siligatesyor

sodi um sul f at fagsaw PRI oS’ AR B N‘{fiﬁyrfd’iﬂ@r’i@itﬁméﬁh‘égla@n@ A8

silica gel usi 2% and % met hanol in nme | oride as eluant to
afford 71 ny RCERR Md"f%"br'%\?et'“%%ﬂe&t% %H?"§<§Imﬂ¥"ﬂﬁ“TfI°aIaffsf‘&‘W uryl L NVR

E gDCIJ [ gr r ]1 [ Sulfdté andtaftdarb G¥teR Wry udefidtfdr fablettihg pdrpdges( Bollddompositions di - 41

(m 2r). 1161+ &miorvperiay aliote smelivah e HdgEl geigtinapaudes; refprrast matghis  °
106. 9, 110 7, inkRfs.cbnnettiod o thelubid Sactoselo? thilk sudar @s Well B8 high mdaidas weighd. 3,
L10: 91, 190 L, pfinapd Byl A o855 i hgro Wy sty o
76. 00, H 8. 01adrinistratign, the apWyeOdngradi@ntl may be combined with various sweetening or
PCT/ 1 B97/ 0013%&1\7&9{9 agents, coloring matter or dyes, and, if so desired, emulsifying and/or

15 suspending agents as well, together with such diluents as water, sthanol, propylene
glycol, glycerin and various like combinations thereof.

For parenteral administration, solutions of an active compound of the present
invention in either sesame or peanut oil or in agueous propylene glycol may be
employed. The aqueous solutions should be suitably buffered (preferably pH greater

20 than 8) if necessary and the liquid diluent first rendered isotonic. These aqueous
solutions are suitable for intravenous injection purposes. The oily solutions are
suitable for intraarticular, intramuscular and subcutaneous injection purposes. The
preparation of all these solutions under sterile conditions is readily accomplished by
standard pharmaceutical techniques well known to those skilled in the art.

25 Additionally, it is also possible to administer the active compounds of the
present invention topically when treating inflammatory conditions of the skin and this
may be done by way of creams, jellies, gels, pastes, patches, ocintments and the like,
in accordance with standard pharmaceutical practice.

The ability of compounds of the formulae | to inhibit NOS may be determined

30 using procedures described in the literature. The ability of compounds of the

formulae | to inhibit endothelial NOS may be determined by using the procedures
described by Schmidt et al. in Proc. Natl, Acad. Sci. U).S.A., 88, pp. 365-369 (1991)
and by Pollock et al.. in Proc, Natl, Acad. Sci. U.S.A., 88, pp. 10480-10484 (1991).



EXAMPLE 2
6- ((2-(6-(t-butoxvcarbonyl am no) - 3- azabl cycl o[ 3. 1.  hex-3-yl)ethyl)phenyl) -
pyridin-2-ylamne: The title conpound was prepared using the procedure
described in Exanple 5 1G using _

6- (t - but oxy c¥PHFA "%th no) - 3- aza- bi cycl o[ 3. 1. O hexane, in 48BETABSYMINS a
brown oil. [err]HNWR (CDCl [err], [err]): 1.43 (s, 9H), 1.50 (m 1 H), 1.70
(m 1H, 2240 (m 1 H, 2.64 (m 1H, 2.75 (m 1H), 3.15 (m 1H), 4.46 (m
1H), 6.42 (d, J=8, 1H), 7.05 (d, J=7, 1Hjg- 7.22 (m 2H), 7.47 (t, J=8, 1H),
7.81 (d, J=8, 1H). 10 [err]CG-NWR (CDCl[err], [err]): 28.4, 31.4, 35.2,
36.4, 54.5, 56.9, 79.4, 106.8, 110.75,126.7, 128.8, 137.4, 138.3, 141.1,
156. 1, 158. 2 Thegability aiScempourgigsof( ther égrmulag0D Yo i@wil@itz-intnduc(ble NOS may be

6- Am no- pyri Q!e(’ér%ndgd)usmml:}O&BU%E}d'egcrﬁ%g'bS: @ﬁﬁﬁ&[é %T in ﬂ gei&aﬁ'%%\%??m ne.

15 To round-botto wer e
added 135 WM Pp- 365-369 (1991) and by arveyg_al m,LM_Cm 269, pp.

6- ((2- (6-(t- nespoyrEEABOMIZAN Mhk- a%uambltﬁé/ebﬁhlauﬂas%fﬂélfé R dnula | fo jnhibit

ST 1 ubradbilopBoS B HpRaniied it S Rrperoute deasTihep b fesd od Syndene
reaction was irePaieoNatl cAca) $ei. NESIAE S8 7U682-688 vrgbosd wi th tetrahydrof uran and
T 1900 err] C. [ o HONRROAPERSY lbp formia indt were SeSiot, Sl AARcitod 88 1< 119
3.10 (T 3H)7,1231M')I‘or(|rrhlbmd)\othtﬁer4nlec(!m odurorfal ABS(d, J =8, 1 H)r gC-lﬁll\/(Rd
.\(]f r_Ze b:)se in CD(CIHT' ?d_?sen{mz'g §m ?ér%suagef?éy (tg%félo“g%d ﬁxarg%'eﬁ U&

110. 8, 25'012@nderstopd, koweavey, tsat thg mentionds not liniee! to thel §@cllic ckﬁvlé%theQQS
(parent +1, lQQmeresal Mel@ﬁ%cpoﬂ\tg Qe q\@drfeuﬂder Ho%&?hﬁ%é%rq@%%g@g%er r1):

C4529 H396 oun 30, H3
_(4-{2-[ 4- (BO%A hH YR} #nd,C wbeapweamtp resengnge pPansiazw ene-measured-foneny | -
- et hanone Asolutionsin deutar(lachloroform (CDCI ) orin CD OD or ChDaSOCD andr p%iak pOSItIOTam ne
O env ovri
6- ((2-(4-(t- glrjé &’%Y nggp ncr)\r})\ért)s per mill c%rzw I(:?pm) dom)n?neld¥rom tetrame%hylsslane {TMS). The
15 peak shapes are denoted as follows: s, singlet; d, doublet; t, triplet; g, quartet, m,
multiplet, b, broad.

ridin

Ina 300 mL bomb were placed 40 g(168 mmol) 2,6-dibromopyridine and 125
mL 30% agueous ammonium hydroxide, and the bomb sealed and heated at 170°C,
10 400 psi, for 3 hours. After cooling, the contents were extracted into ethyl acetate,
washed with brine and dried over sodium sulfate. Then the solvent was evaporated.
The residue was chromatographed on silica gel using 2% methanol in methylene
chloride as eluant to afford 18.5 g(67%) or a light yellow solid.
'H-NMR {CDCl,,d): 106.8, 116.8, 139.9, 158.8.
15 MS (%): 173/175 (parent, B’®/Br®', 100/98).
B. 2-Bromo-6-(2,5-dimethylpyrrol-1-vl)pyridine
To a 1 L round-bottomed flask equipped with Dean-Stark trap, condenser, and
nitrogen inlet were added 21.3 g(123 mmol) 2-amino-6-bromopyridine, 400 mL
toluene, 14.1 g(123 mmol) acetonylacetone, and 20 drops acetic acid. The reaction
20 was refluxed 5 days (tic in 1/1:ethyl acetate/hexane, R,=0.8 {product), 0.5 (starting
material})), cooled, poured into ethyl acetate, washed with saturated aqueous sodium



WD 97/ 36871 PCT/ 1 B97/ 00132
-31- The title conpound was prepared using the procedure described in
Exanple 1 G using t-butoxycarbonyl pi perazine in 57.5%yield with

met hyl i sobut y| as solvent at reflux for 5 days as a | %?

soli)é. [err]ﬁ*ﬁi&{; [err], [err]): 1.45 (s, 9H)y246(n$ .61 (m
2H), 2.84 (m 2H), 5345(m 4H) 4.48 (broad, s, 2H), 6.42 (d. J=8, 1H),
7.05 (d, J=7, 1H), 7.25 (m 2H), 7.47 (t, J=8, 1H), 7.84 (m 2H).
[err]CGNWR (CDCl [err], [err]): 28.4, 33.3 53.0, 60.3, 106.9, 110.7, 126.38,
128.9, 137.7, 138.3, 140.7, 154.8, 156.0, 158.2. M5 (O/c) 383 (parent +1,

14), 283 (70 197 72 143 ), 99 (10

6- %(Z(pl p(era)z?'ﬁa'f‘"gﬂ )WP')" ﬁﬁén‘ﬁ‘? 3%‘1( ﬁY%)sde'hﬁ'i“F?ée' Titkeyarerated: o Hh8und
was prepared us:uugmbehmhmam‘wmddmsﬁbaheld:slm 5Bk angphamoiB menhBeris chiaridd as a
| i ght brown spgl r 1 2. 49 br oad
sl, Y4ty 2. 58 Ifg°2i1|)1g ‘{zu?g%f(‘%“"ﬁ%%?Wﬁ’k@‘"‘g}("ﬁ@"%ﬁ‘ﬁ"oa? s, (6 41
(d, J = 8, 1H), 7.'64NB (CDCL, 3): 2116{(s, 6H)28.885(s( BRH). T4} 7 (0, BB, (i), 73&'8(d,1l—|),

7.84 (m 2 Ler ﬁ,{r] [err]): 33.1, 46.1, 54.5, 61.0, 106.8,
Tio 7 Moa b AT AR SR o sy Tise o he (9% 283
- (parent, 100). C. "C-NMR (cocg, 6) 13.3, 107.6, 120.3, 126.4, 128.7, 139.8, 140.6,

1- (4-{2-[4- (61éyrgno- pyri din-2-yl )-phenyl ]- et hyI } - pi perazin-1-yl) - 2-phenyl -
20 ethanone To a 50 nL round-bottomed {1 a ui pped with nitrogen inl et
were added 150 ngy ¥18.(%3: #RtyeH3 (parent, Br a8k o8b8).

6- ((2- (pi perazi n- 1cyk)atibydohahemahopyr i di n- 2-yl am ne, 15 mL net hyl ene

henyl acet yP chi orTeRSOE Fetekrut tRltowed aek Bdorms tnfiopthAeRReat ur .
The 25 resi dusitnogen iolet eweed adgled 20dilg (503NNl 2-(¢caminephenylPetbanarend O n
TELY L ere, ¢ Rbo e AhSteA, Kok s bUSoRAMSY aifo 30 15 1
2.60 (m 2H), mk.Wée( was adfjed opgise andtHp sotatoeﬁcqa‘@d RH} 7C.3A Faltion of-H3. 54 53
(7b£1$a((jt SJ EH) mL@pégerftered]stﬁunc'Laé'a in6PAL (niiter‘llvss aﬁdetﬂ-ﬁ%pw?se%vlflgﬁa‘dﬁmré?? 0
33.1,41.0, 48 *’7“946"‘99'5% bswv"ngcgﬂ"fcﬁffo tﬁ‘?ma ~'f°'ut1°z'6°f§ 39 1§8gnme 8°‘{3"'“128 7,
128. 9, 135. 1, nitdké i 50 MiBwéter W added BlopRiseld? She’same temperature. After stirring
30 min at 0-5°C, a solution of 85 g {512 mmol} potassium iodide in 100 mL water
was added dropwise, and the reaction was allowed to warm to room temperature
and stirred for 2 hour. The reaction was then heated to 60°C for 30 min, cooled to
20 room temperature, and extracted into ethyl acetata (2 X 250 mL). The ethyl acetate
layer was washed with agueous sodium thiosulfate solution and brine, dried over
sodium sulfate, and evaporated. The residue was chromatographed on silica gel using
20% and 50% ethyl acetate in hexane as eluant to afford 30.7 g (82.5%) of the
product as a light yellow solid.
25 'H-NMR (CDClI, é): 2.74 (m, 2H), 3.79 (m, 2H), 6.93 (m, 2H), 7.57 (m, 2H).
"13C-NMR (CDCl,, 4): 38.6, 63.3, 91.7, 131.1, 137.6, 138.3.
MS(%): 247 (parent, 23).
D. 2-{4-todophenvljethyichloride
To a 500 mL round-bottomed flask equipped with dropping funnel, condenser
30 and N, inlet were added 307 g (124 mmol} 2-(4-iodophenyl)ethanol, 200 mL
chloroform, and 10.0 mL (124 mmol} pyridine. A solution of 13.5 mL {186 mmol)
thionyl chloride in 50 mL chlioroform was added dropwise over 15 min, and the

reaction then heated at refiux for 2 hr. The reaction was cooled. the solvent



169.4. M5 (%9 : 401 (parent+ 1, 100). WD 97/ 36871

PCT/1B97/ 00132 -32- Anal. Calc'd for (Jerr]J]Herr]Nerr]err]1/4Herr]O C
74.14, H 7.04, N 13.83. Fund: C 74.48, H 7.05, N 13.86. EXAMPLE 4
4-{2-[4-(6- Ani no-pyridin-2-yl)-phenyl]-ethyl}-piperazine-|-carboxylic acid
5 phenyl am dWOM3RE750 i round- bottoned flask equi pped wit PCHIBITPER | nl et
wer e added 150 ng (0.53 nmol)

6- ((2- (pi perazin-1-yl)ethyl)phenyl)-pyridin-2-ylam ne, 60 uL (0.53 nmol)
phenylisocyanate, 10 niL 1, 2-dichloroethaps, 10 nL ethyl acetate, and 64 ny
(0.53 mml ) 4-dinethyl am nopyridine. The reaction was stirred at room 10
tenperature for 14 hours, evaporated, and chromatographed on silica gel

usi ng 5% net Hevagerated, aed the|residuectakery ¢pde ethyl adatiatet washedfviicy ﬂNZQErd&glo(IQG% of

. PGt i g gl b Ml LA e o5
1H)H) 6. 42 En (Pvagoratey. Tlherl)esu ting) oif was ahformatpgrapherBor silicalget W8ing 120% ety 7. 86

(m 2H). [errdc&éwﬁ» héxahb a8 elubint {oedffdra 32%%?9%60%93% &26§ga&f%é08 9156 0

110. 119 128, 13

153. gf S ( : 402 'ﬂ‘i&i‘ﬁ&%ﬁ’ i@@)‘f me"ale’ &P8 ltgJ £dy 2H), 6.99 {m, 2H), 763
C[err]H[err]Nherzﬂ).O[err]1/2H[err]0 C 70.22, H 6.88, N 17.06. Found: C 20
70.27, H 6.60, g&m

- (4-(2- 4- (6- Am no yr ! dW;L?'F) p%re‘h‘bﬁ 9%E’h§?§ Bl 5819az1|33 %
-yl')-2-(4-fl uoro- Eoh{g, ; DY §-(840 ! g
001 5 o S R o gt
di et hyf or h%rﬁ"@!%qenlw@t nyyere0 addednitBi0) 9440 gumal) Rebrpinaciatd, 8-dimtblylpydfb iy (1. 1
ol ) et hyl (Sl ABhduhTO0 AR PR arBRRAH. Mol iH WastBoltl af ZebcTHRY )
a 1.6 M solution of butyl lithium in hexane (25 mL, 40 mmol) was added dropwise
over 10 min. The reaction was stirred at -78°C for 20 min, then a 1.0 M solution
of zinc chloride in ether (100 mL, 100 mmol) was added dropwise over 40 min
15 keeping the temperature at -70°C. The reaction was then aliowed to warm to room
temperature, and 11.0 g (40 mmol) 2-(4-iodophenyl)ethyichloride was added,
followed by 200 mg tetrakistriphenylbhosphina palladium. The reaction was refluxed
for 3 hours, cooled, and filtered through Celite. The filtrate was evaporated, and the
residue taken up in ethyl acetate, washed with brine, dried over sodium sulfate, and

20 evaporated. The residue was filtered through silica gel with methylene chloride,
concentrated, and chromatographed on silica ge! using 1% ethyl acetate in hexane
as eluant to afford 7.3 g {(69%) of the product as an oil.

'H-NMR (CDCl,, 8): 2.19 (s, 6H), 3.10 (t, J=7, 2H), 3.73 (t, J-7, 2H), 5.91
(s, 2H), 7.12(d, J=7, 1H), 7.32 (d, J=8, 2H), 7.72 (m, 1H), 7.82 (m, 1H), 8.01
25 (m, 2H).
*C-NMR (CDCl;, d): 13.5, 28.9, 44.7, 106.9, 118.1, 119.8, 127.1, 128.7,
129.3, 137.1, 138.6, 139/.4, 151.7, 156.6.
MS (%): 311 (parent+1, 100).
6-{4-(2-chloroethvl)phenyl)-pvridin-2-ylamine hvdrochloride

30 To a 500 mL round-bottomed flask equipped with condenser and nitrogen

inlet were added 8.0 g (29.0 mmol) 2-(2,5-dimethylpyrrol-1-yl)-6-(4-(2-

chloroethyliphenyl)-pyridine, 250 mL ethanol, 50 mL water, and 10.1 g (145 mmol)

hydroxylamine hydrochloride. The reaction was refluxed for 36 hours, cooled, and



di i sopropyl et hyl am ne. The reaction was stirred at roomtenperature for 18
hours, poured into water and extracted into ethyl acetate. The organic
| ayer was extracted 30 into 1 N hydrochloric acid, the aqueous |ayer washed

with fresh et tate, and the aqueous |ayer basified w eous
sodi um hydr ox \Dégngég htlon and extracted into ethyl acetate. T;emofog%gi C

| ayer was washed with brine, dried over sodiumsulfate, and evaporated. The
resi due was chromatographed on silica gel WO 97/ 36871

PCT/ | B97/ 00132 -33- using 3% net hanol in-3fethyl ene chloride to afford 100
34% of the product as a tan solid, np 143-145C. [err]H NWR (CDC [err],

L
L)) o234 (G sahinghar Sudlardd? g ik W o o 10 b oiie ot ™

6.9-7.3 (m 6hpith Zatéﬁtéd aqubols sddilym bicdiBon@e sdAufion frat brire; MNES o @IPGobien | |

156,510 o, Sigteandagebofinqd Tod iy waP kbl spnel thfoaighr ysog 3%

158. 2, 160. 1, me®Banb) inrpethyleny/Bhiotigie asigigarta aghord: 1.8 gl (B8%) ofGhe product/esa .

Cal ¢’ d for Gn' [err]O C 71.75, H 6.50, N 13.39. Found: C 71. 46,
H 6.68, N 13 35 HoRpisid,

6-{ 4- [ 2- (3. 4- Di hydr-NMR (GBEki Fo12H. fhrgad sy NHep BB, It} Jpyih i 2388y (tani ne:
Prepared as Imaaémlestmuamgs észm?»mr tﬁsa«hyﬂmovww DQ|7' R ﬁsﬁ% %
yield, np 15 130-132C. [err]H N CDCI[err] [err ): %m 3.76
(bs, 2H), 6.3¢Hd, J =8, 1 H), 70 73(m7H) 746(tJ8 1H), 7.87
(d, J=8, 2H). 13C M& %mﬂtﬁén’a]\t dwr‘rd@now , 33.6, 50.9, 55.9, 60 0,
107.0, 110.7, 125. , 4.2

137.7, 138.% 140. & & : koY .
Calc'd. for Cerr] Hiperﬁq tN[.eoun}i boﬁoeﬁdmsk bﬁu?pnad with dn’hdé’ﬁser Eang“nleCwaﬂa 05, H

7.11, N 12.62.544e9 20 mg (0.65 mmoll 6-(4-(2-chloroethyliphenyll-pyridin-2-ylamine
hydrochloride, 125 mgl{0.98 mmol) diisopropylethylamine, 208 mg (1.9 mmol)

sodium carbonate, and 5 mL dry dimethylformamide. The reaction was heated at
15 reflux for 18 hours, cooled, and poured into water, then extracted into ethyl acetate.
The organic layer was extracted into 1 N hydrochloric acid, after which the aqueous
layer washed with fresh ethyl acetate, basified with 1 N aqueous sodium hydroxide
solution, and then extracted into ethyl acetate. The organic layer was washed with
brine, dried over sodium sulfate, and evaporated. The residue was chromatographed
20 on silica gel using 2% and 5% methanol in methylene chloride as sluant to afford 71
mg (28%) of the product as a tan solid mp 111-113°C.
'H-NMR (CDCly, é): 2.64 (m, 6H), 2.84 {(m, 2H), 4.52 (broad s, 2H}, 6.41 (d,
J=8,1H), 7.04 (d, J=7, 1H), 7.1-72.3 {m, 7H), 7.45 (t, J=8, 1H), 7.84 (m, 2H).
3C-NMR (CDClI,, 6): 33.3, 33.6, 53.2, 60.3, 60.5, 106.9, 110.7, 126.1,
25 126.8, 128.4, 128.7, 128.9, 137.6, 138.3, 140.3, 140.9, 156.1, 158.2.
MS (%): 387 (parent+1, 100).
Anal. Calc’d for C,gH;,N,#1/2H,0: C 75.91, H 7.90, N 14.16. Found: C
76.00, H 8.01, N 14.17.



EXAMPLE 7 25
6- Am no- pyri di n- 2-yl') - phenyl ] -ethyl } - pi perazin-1 -yl)-furan-2-yl -
Vield mp (CDQ [err], [err]): 2.55 (m 2H), 2.65 (

yield, np 152- 154C [err] H NWR err err m . m
2.82 (MYOHPHT g1 (bs, 2H), 4.55 (bs, 2H), 6.44 (m 2PFTIES7OE3Y m 1
7.02 (d, J=8, 1 H, 7.23 (m 2H), 7.45 30 (m 2H), 7.83 (m 2H).

2

H)

H) ,

Pr

(4-(2-14-(

epared as in Exanple 1, using (2-furoyl)piperazine, in 51

[err]C—‘Nl\/R(CDCI[err], [err]): 33.2, 53.2 (broad), 60.0, 106.9, 110.6,

111. 2,

159.1. M5 (%:
PCT/1B97/ 00132 -34- Anal. Calc'd. for ﬂerr!H[err]N[err]CIerr]3/4H[err]Q

67.76, H 6.59, N 14.37. Found: C 67.
6-{4-[2- (4- m Tol y| g-HpaeLILE

S i Iel ; "'I H 60 et —np
@V—J&m&d[err] [err]: 2.32 (s, 3H), 2.69 (m 4H), 289

Prepared 5 a

158-160[ err]
(m

7.07 (d, J=
2H). [err]

126.9, 128.9, 137.7, 138.3, 140.630143.6, 148.0, 155.9, 158. 3,

377 (parent+ 1, 100). WD 97/ 36871

5, N 14.44. EXAVPLE 8

usi ng pI per azi ne,

2H), 3.23 (m THd)titlelcombolihé wﬁ*ﬂ)’epaﬁed‘l&l e\}rr&edilld)das@nt@dﬁn %xérﬂ%lg

B (7 hing i f BptaRyostbdnvefminchyd-Ba-Siagklotd igblpbang; n 4ag6

110. 7, 113. 2,broén oil.

116. 9, 120. 6, 126. 913.,2,?,“&&13&,3, 1?&33(&[

373 (parent+ 1)

7.62, N 14. 862. SdendH).(z 78 (m51HH371519n N-l)14 AH(m BPR\VBIR2 @, 158, 1H), 7.05

6 (4 {2-[4- (3rdTJ1_f7|

(
[
4.
(

3
e

r
m

5

2-yl am ne:

trifluot®net hyI rﬁTb‘Mﬁ f%‘?‘ﬁ‘er 71384, B 4623% 3i 86, 5%:5.1569, JEL4C106 8,
r] H NVR (CD@.7sr136.7e123.3; 137&816813 4H)m %5%81 (fas ZF%zé 26 (m 4H),

1 (bs,
2H) .

2H),

15

20

25

Pre

6. ‘kﬁs?% 3]95 (pareh'l 1om ' ’ M

ylamine:

To a 25 mL round-bottomed flask equipped with nitrogen inlet were added
135 mg (0.342 mmol) 6-((2-(6-(t-butoxycarbonylamino)-3-azabicyclo[3.1.0lhex-3-
yhethyl)phenyl)-pyridin-2-ylamine, 10 mLmethylene chloride, and 3 mL trifluoroacstic

acid. After stirring 30 min at room temperature, the reaction was evaporated and the
residue triturated with tetrahydrofuran and ethyl ether to afford 195 mg (76%) of a
yellowish solid, mp 187-190°C.

'H-NMR (CDCl,, d): 2.33 {(m, 2H), 2.95 (m, 1H), 3.10 (m, 3H), 3.47 (m, 2H),
3.6-4.0 (m, 2H), 6.95 (d, J=8, 1H), 7.13(d, J=7, 1H), 7.49 (m, 2H), 7.76 (m, 2H),
7.94 (t, J=7, 1H}.

'*C-NMR (free base in CDCl,, 6): 25.8, 32.7, 35.2, 55.0, 57.3, 106.8. 110.8,
126.7, 128.9, 137.5, 138.3, 141.0, 156.1, 158.2.

MS (%): 295 (parent+1, 100).

Anal. Calc’d for C,,H,,N403(C2HF302): C 45.29, H 3.96, N 8.80. Found: C
45.30, H 3.93, N 8.80.

vigld 39)8 9

Tt el b di g made e

7.

%

86

C

I

qp‘; Of’r'g&%l 2gﬂpep¥+ it E%erﬂﬁ'f‘é} (Xl.) gt m)l }-phenyl ) - pyri di



20 [err]CGNWR (CDCl [err], [err]): 33.4, 48.7, 53.0, 60.2,
106.9,110.7, 112.0,112.1, 115.7, 115.8, 118.6,122.5, 126.2, 126.9, 128.9,
129.5, 131.2, 131.6, 137.7, 138.3, 140.7, 151.4, 156.0, 158.2. M5 (9%: 427
(parent+ 1,41). Anal. Calc'd. for C[err]H[err]F[err]N[err] H
5.91, N 13. 1WO¥RH: C 67.30, 25 H 5.95, N 13.28. EXAMPLE I&’F”M”
-(4-{2-14-(6- Am no- pyridi n-2-yl)-phenyl]-ethyl]-piperazin- 1 -yl)-ethanone:
Prepared as in Exanple 1, using N-acetyl piperazine, in 47%yield, np
201-203[err]C. [err] H NWR (CDCI[err], [e3F]): 2.08 (s, 3H), 2.49 (m 4H),
2.62 (m 2H), 2.82 (m 2H), 30 47 (m 2H), 3.64 (m 2H), 4.47 (bs 2H)
6.43 (d, J=8, 1 7.05

7.84 (m 2H) .WQ“M@WQ er[ﬂef'ﬁ]’ “s'['%ﬂ}e]l’f“‘ﬂ'%d"sgpsb"é in ﬁ’f"ﬁi}"’ 21% u§'“952 7,
53.3, 60.1, 1Q6u18xychifonylpipsring.in §2359% yibRi‘with indthylisdbtilylRetond @s Solvérittht 2,

168. 9. VO 9 /32537%@ iabe b .

PCT/ 1B97/ 00138Tsd0r G gavseps.a ight brayn 89lig- 1 100). Anal. Calc' d. for
Clerr]H err] N err]'@NMRTODBH, 8)H1.A546, 9HY, 246X, AFOUE1 (@, 261),22.84 kin/26K, N
17.10. EXA

1 (a2 (4 PETAR Mo Ab) 4R (ropdy 3y 20 4% 0 ST . 208 4, A7, 1 725 (m, noxy-
et hanone: Pr epidy, d8 R8I a=Bxahpl B84 (muithg 4- ( 2- et hoxyacet y) pi per azi ne,

53% vyield, np 148-, (&S r r H)
AR Wy 831?%f_%&| g7 E%W%%Wm ioéS 51%7 gzﬁ% 1?5)94

(s, 2H, 4. 531%5,15&)3 1404, 154.8.388,0.118B.2.7 03 10 (d J=7, .24 (rn

2H), 7.46 (t, J=8,mskhe): 535&4&&@%;, Grdv& HW(@@th%rcl‘rb), dﬁﬁbb)
33.2,41.8,44.9,52. 853 4{593_ 9. 128 9 ég7 7,

138. 3, 140. 80 155, &- g -viigthviighe Ber oA '1?09999{5?"“" ¢ d.
for Cerr]H ewas M@ﬁfebGIsihU the piixﬁiurﬁ!zséﬁbid 3:9Exd)hp’l5 2835n Slie%mdld 4s Hfigt0, 15
H 7.66, N 15.79.
brown solid.
'H-NMR (CDCl,, 4): 1.69 (s, 1H}, 2.49 (broad s, 4H), 2.58 (m, 2H), 2.85 (m,
2H), 2.91 {m, 4H), 4.49 (broad s, 2H), 6.41 (d, J=8, 1H), 7.04 (d, J=7, 1H), 7.26
15 (m, 2H), 7.46 (t, J=8, 1H), 7.84 (m, 2H).
BC-NMR (CDCl,, d): 33.1, 46.1, 54.5, 61.0, 106.8, 110.7, 126.8, 128.9,
137.6, 138.3, 140.9, 156.1, 158.2.

MS {%): 283 (parent. 100).

20 ethanone
To a 50 mL round-bottomed flask equipped with nitrogen inlet were added
150 mg (0.53 mmoli 6-{{2-(piperazin-1-yl)ethyl)phenyl)-pyridin-2-ylamine, 15 mL
methylene chloride, 0.070 mL {0.53 mmol) triethylamine, and 0.070 mL (0.53 mmol)
phenylacety! chloride. The reaction was stirred 1 hour at room temperature. The
25 residue was chromatographed on silica gel using 2.5% methanol in methylene
chloride to afford 126 mg (59%) of the product as a tan solid, mp 135-137°C.
'H-NMR CDCl;,, d): 2.31 (m, 2H), 2.48 (m, 2H), 2.60 (m, 2H), 2.79 (m, 2H),
3.45 (m, 2H), 3.67 (m, 2H), 3.73) s, 2H), 4.53 (broad s, 2H), 6.42 (d, J-8, 1H) 7.03
(d,J=7, 1H), 7.2-7.4 (m, 7H), 7.47 (t, J=8, 1H), 7.82 (m, 2H).
30 BC-NMR (CDCl,, 6): 33.1,41.0,41.7,46.0,52.6,53.0,59.9, 107.0, 110.7,
“126.8, 126.9, 128.6, 128.7, 128.9, 136.1, 137.6, 138.4, 140.5, 155.9, 158.2,
169.4,
MS (%): 401 {parent+ 1, 100).



EXAMPLE 12 1

-(4-{2-[4-(6- Am no- pyridin-2-yl)-phenyl]-ethyl)-piperazin-1-yl)-2-phenoxy-
et hanone: Prepared as in Exanple 1 ,using 4-(2-phenoxyacetyl)piperazine, in
57.5%vyield, np 127-130C. 20 [err]H—NI\/R (CDC[err],[err]): 2.49 (m
4H), 2.60 (nWVOIp687» 81 (m 2H), 3.59 (m 2H), 3.65 (m 2H)l,'C'DﬂBS71004335, 2H) ,
4.68 (s, 2H), 6.43 (d, J=8, 1H), 6.8-7.0 (m 3H), 7.05 (d, J=8, 1H),
7.2-7.4 (m 4H), 7.47 (t, J=8, 1H), 7.83 (m 2H). [err]CNWR (CDCl[err],
[err]): 33.2, 42.1, 45.4, 52.7, 53.3, 6030, 67.7, 106.9, 110.7, 114.6,
121.7, 126.9, 128.9, 129.6, 137.7, 138.3, 140.5, 155.9, 157.8, 25 158. 2,
166.4. M5 (% : 417 (parent+1, 100). Anal. Calc'd. for

Clerr] H err] N err]Apats Chiciditef §4H6N,08174H,02, CH461482 MD4,3N IAB.8Fofund: CC

71.55, H 6.93 1 WEB 30
(4-{2-[4-(6- A?#%g gyfléglﬁ -yI'} - phenyl !-et hyl } -piperazin-1
-yl)-cyclopentyl - methanone: Prepar ed arrpl e 1, using
4- (cycl opent anecar D@sy4.-1¢ , ace _
97/ 36871 - 36-

[err] H NVR Popkgaviamide [err]): 1.55 (m 2H), 1.74 (m 2H), 1.79 (m 4H)
2.48 (m 4H), 2.63rd 8§1502M) rovhdtottoMedidsk eguip ngd Wuth%oga% ifilet Wore 3&'3@

Lo 1y 7 a3 p e 1953 el Sieelpeiser et T

{popRflrerl- v, 60
33.3,41.0, 41(0853 fimdi), pHedylBpcysdates, 106nLl) 25:!.6&&0%&&& 10, m&h%ab%&t&,anw?- 7,

138. 3, 140. 6, 156. 0. 8. 379 en 100 Anal .
Calc'd. for C%‘gr"r‘q I(-Ré?rTﬁPg ?@é‘?"ﬁ?ﬁ‘ﬁ%{"&"r’] 0 °f6{ﬂ“/ wag %"@Pﬁ,“n@&‘&. 29.
Found: C 7004tempdratu@ifor h haursevapbrardd. Bnd ¢hrofratographed on silica gel using 5%

6-{4- [ 2- (5- Meflaitlanari gn@m&ebérﬁaéﬁb%%l&nﬂﬁ%a 208 Mg 6% dr tRd'5idberaRY " 1 di

-2- ylamne: Prepared as in
5- et hyl - 2, 5- 8lifeamne $O° 6 3. 3. 1] heptane, in 29%vyield, nmp 1 32[err]C (dec.)

as the hydr ochl or i gengml(EDC,, 8): 2.55 (m, 4H), 2.68 (m, 2H), 2.85 (m, 2H), 3.52 (m, 4H),
4.49 (broad s, 2H), 6.39 (s, 1H), 6.42 (d, J=8, 1H), 7.0-7.4 {m, 7H), 7.48 (t, J =8,
16 1H), 7.86 (m, 2H).
3C.NMR (CDCl,, 6): 33.3, 44.1, 52.8, 60.1, 106.9, 110.8, 119.9, 123.1,
126.9, 128.9, 137.7, 138.4, 139.0, 140.6, 155.0, 156.0, 158.2.
MS (%): 402 (parent+ 1, 10Q).
Anal. Calc’d for C,,H;;NsO¢1/2H,0: C 70.22, H 6.88, N 17.06. Found: C
20 70.27, H 6.60, N 17.22.

=]

phenyl}-ethanone
To a 50 mL round-bottomed fiask equipped with nitrogen inlet were added

25 200 mg (0.7 1 mmol) 6-({2-{piperazin-1-yl)ethyl)phenyl)-pyridin-2-ylamine, 10 mL dry
dimethyformamide, 109 mg (0.71 mmol} 4-fluorophenylacetic acid, 204 mg (1.1
mmol) ethyl(é-dimethylaminopropyl)carbodiimide, and 0.36 mL (2.1 mmol)
diisopropylethylamine. The reaction was stirred at room temperature for 18 hours,
poured into water and extracted into ethyl acetate. The organic layer was extracted

30 into 1 N hydrochloric acid, the agueous layer washed with fresh ethy! acetate, and

the aqueous layer basified with 1 N aqueous sodium hydroxide solution and

extracted into ethyl acetate. The organic layer was washed with brine, dried over
sodium sulfate, and evaporated. The residue was chromatographed on silica gel



FAB

Cal c'

53.6
6- (4-
-yl]-
N (4-
[err
4.50
7. 2-
[err
128.
160.
der
6. 18

- phe
N-(b

PCT/
(m
(m
52.6,
133.
1, 1

6. 61,

MS (% : 309 (parent, 4), 279 (7), 167 (18), 149 (100), 113 (19). Anal.

1, H 6.94, N 12.05. EXAWPLE |5
{2-[4-(4-Phen I-th| azol - 2-yl) - pi perazin-1

ethyl }- NG pyri di n-2- vlamine: Prepared as in Exanplo

d. for err]Herr]Nerr]3HCO: C 53.34, H 6.83, N 13.10. Found: C 15

7/00132
0N ng

phenyl - 2-t hi azol yl ) pi perazine, in 30%vyield, np 158-161 C. 20
JHNWVR (CDCl [err], [err]): 2.65 (m 4H), 2.87 (m 2H), 3.58 (m 6H),

bs, 2H), 6.42 (d, J =8 1H, 6.78%s, 1H, 7.04 (d, J

7.
D 1553 using 3 meinanal in ingthviene chiprige f atioid 0D TR0 §54% ket
9, 171.0. al¥en 686d, ?4:{p415q|:1t+ 1, 100). Anal. Calc'd. for

= 7. 1 H,

(
4(rn 5H), 7.47 (d, J 8 lH) 785(m 4H) [err]C—NNR(CDCI[err],
): 33.3, 48.4, 52.4, 60 ,. 101. 107 ‘é26

127. 6,
pragugtas o

rln[ﬁgrw[e”]fwﬁ@%%] 2%479:1,%),5'4@( 2H5\,'21.§o?r9;2t'1:)95%(£2§|?; 92, H

2- (4-{2-[ 4- (6305 (0, 2y, BBE NS, M) 3Tcisy RH), .53 Kbrosd sc2idiziBrat {, Jyi8, -1H),

gxlzoyl ngﬁos??pl @e’e&@t zgsa&nJ g%'a(@ lr% &nn‘pﬂ?ZS[err] C (dec.) as the

hydrochl ori de salt C.NMBAEDOY, IB:BR12, 39.9, 41.8, 46.0, 52.7, 53.1, 59.9, 106.9, 110.7,

'25‘597/ 205415347 11657, rﬂi}éé\"\ﬁé %ﬁgﬁ 2 igo Ea[ Q&?L) 13§ & 1%727 (3. %,E&'ﬁo 3. 56

2H) , 7931@5}92 21é°r]d

[err], [err]): 31.6, 42 4, 51. 7

54.1, 59.2, ®6): 499-(ParedtliOr 500037 1, 128. 0, 128.7, 129.0, 129.6,

50 b el ke S e 9 2

N 9.93. ge8nN133563. 39 H 6 N 10.06. EXAMPLE 17

Prepared as in Example 1, using 1,2,3,4-tetrahydroisoquinoline, in 51% vyield, mp

15 130-132°C.

‘H-NMR (CDCl,, 4): 2.8-3.0 (m, 8H), 3.76 (bs, 2H), 6.39 (d, J=8, 1H), 7.0-

7.3 (m, 7H), 7.46 (t, J=8, 1H), 7.87 {d, J=8, 2H).

SC-NMR (CDCl,, 8): 29.0, 33.6, 50.9, 55.9, 60.0, 107.0, 110.7. 125.7,
126.2, 126.7, 127.0, 128.7, 129.0, 134.2, 134.5, 137.7, 138.4, 140.9, 156.0,

20 158.4.
MS (%): 330 (parent+ 1, 100).

Anal. Calc’d. for C,,H,3N,: C 80.21, H 7.04, N 12.75. Found: C 80.05, H

7.11, N 12.62.

25

methanone: Prepared as in Example 1, using (2-furoyl)piperazine, in 51% vield, mp

152-154°C.

"H-NMR (CDCl,, 8): 2.55 {m, 2H), 2.65 {m, 2H), 2.82 {m, 2H), 3.81 (bs, 2H),
4.55 (bs, 2H), 6.44 (m, 2H), 6.96 (m, 1H), 7.02 {(d, J=8, 1H), 7.23 (m, 2H), 7.45

30 (m, 2H), 7.83 (m, 2H).

h 3C-NMR (CDCl,, 8): 33.2, 53.2 (broad), 60.0, 106.9, 110.6, 111.2, 126.9,

128.9, 137.7, 138.3, 140.6, 143.6, 148.0, 155.9, 158.3, 159.1.
MS {%): 377 (parent+1, 100).



10

6-{4-[2-(4-1sobutyl -pi perazin-
Prepared as in Exanple 1, usin

85-88[err] C

1H), 2.11 (dWOPZ3¢87RH), 2.5-2.

1-yl)-ethyl]-phenyl)-pyridin-2-ylam ne:
g N-i

[err]H-NMR (CDd [ er
7

(d. J =8, 1 H), 7.03 (d, J =7.5, 1H), 7.24 (m 2t), 7.45 It, J=8, 1H),

(m 2H). 15

158.3. M5

(A

sobutyl pi perazine, in 44.5%vyield, np
r], [err]): 0.88 (d, J=7, 6H), 1.77 (m
(m 10H), 2.83 (m 2H), 4.48CKWIB37/00232) ,

6. 40
7.82

[err]CGNMR (CDCl [err], [err]): 20.9, 25.3, 33.2, 53.0,
53.3, 60.2, 66.7, 106.9, 110.7, 126.9, 138 9, 137.65,138.4, 140.7,156.0,

339 (parent+ 1, 42). Anal. Calc'd. for

C[err]H[err]N[err]l/ZH[err]O: C 72.58, H8.99, N 16.12. Found: C 72.98, H

9.12, N 16.44. 20 Anal. Calc’d. for C;;H,N,0,3/4H,0: C 67.76)A6t8d; NL84.37. Found: C
6-{4-[2-(1,2

yl am ne: Prep

(m2H),3.1-3.2 (mSH & 7
(m 2H), 7.9- a}mﬁ(xﬁmpm H)US"'[Qe‘ﬁrt}’lZl’Nma(lUDCh"[GQﬁ# yreldpm]?)a 1§@°¢5 27.2,

33.2, 56.2. 66.9, , ‘
133.0, 136.0, 141 %MM RLIcBEs; (21/03"7“5 3*';&;3?‘5}‘]% 5892]139

Calc'd. for CHERrips{ e Brgd Ik hﬂ’zﬁ[%gﬁjtm 3H62.094(d. Ji=@. 3%). R16.(88.
Found C 64. 81w), .90 (w, 20, 9435«..1 8Y\PHE 7.86 i L2H).

PCT/ 1 B97/ 00132 - 3§
6- (Di benzyl ani no) etq:iﬁw%/ls'gg%l ) OB 334 §P i8S €9-310€:8. 43047y 1Ei’ts{‘}ﬂrpl e 1,
usi ng di bemayi séBne20i6, 126%, i28l9], 1377, 2088.2,083&:8, 140.85161\e, hzepabs@.i de

7

7,

é:féa tsbr?ﬁylggghtg?pht hal en- 2-yl ami no) - et hyl ] - phenyl } - pyri di n- 2-

using 2-amnotetralin, in 18%yield, np
320- 322[err]C as the hydrochl orlde SEKAM_LEBJ]I—I-NI\/R (CD[err]OD
hydr ochl ori de sal tg ) ;

[err])

83
28. 4,

2, 339k, a1 2

salt. [err] H NWR nr hydrochloride salt: 2.91 (t, J =
2H) , 3[80 ](t (7&95%' ]3?3 pér?ﬁ{-ﬁ) A 6.97 (d, J=8, 1H), (7 15 (d, J 7,
1H), 7.4-7.5 (m 14nd)., cacherﬁumu/wm Cdd6.46, H 7.63, N 14)86.[ EourjdZ- CIVR

(ChdO[err].

20

25

30

[9614k) 4 P9sOn 1226 63.6, 111.8, 112.5, 128.2, 130.3, 130.7,

Prepared as in Example 1, using (3-trifluoromethyiphenyl)piperazine, in 62% vyield,
mp 189-191°C.

'H-NMR (CDCl,, 6) 2.68 {m, 4H), 2.88 (m, 2H), 3.26 (m, 4H), 4.51 (bs, 2H),
6.43 (d, J=8, 1H), 7.0-7.4 (m, 7H), 7.47 {t, J=8, 1H), 7.86 (m, 2H).

3C-NMR (CDCl,, é): 33.4, 48.7, 53.0, 60.2, 106.9, 110.7, 112.0, 112.1,
115.7, 115.8, 118.6, 122.5, 126.2, 126.9, 128.9, 129.5, 131.2, 131.6, 137.7,
138.3, 140.7, 151.4, 156.0, 158.2.

MS (%): 427 (parent+1, 41).

Anal. Cale’d. for C,,HFsN,: C 67.59, H5.91, N 13.14. Found: C 67.30,
H 5.95, N 13.28.

EXAMPLE 10

Prepared as in Example 1, using N-acetylpiperazine, in 47% yield, mp 201-203°C.

'H-NMR (CDCl,, 8): 2.08 (s, 3H), 2.49 (m, 4H), 2.62 (m, 2H), 2.82 (m, 2H),
3.47 (m, 2H}, 3.64 (m, 2H), 4.47 (bs, 2H), 6.43 (d, J=8, 1H), 7.05 (d, J=8, 1H),
7.1-7.2 {im, 2H), 7.47 (t, J=8, 1H), 7.84 (m, 2H). '

BC-NMR (CDCl,, é): 21.3, 33.3, 41.4, 46.3, 52.7, 53.3, 60.1, 106.9,

110.7, 126.9, 128.9, 137.7, 138.3, 140.6, 156.0, 158.2, 168.9.



130.9, 131.1, 131.3, 132.4, 144.8, 145.9, 148.5, 156.7. M5 (%: 309 (4),
215 (25), 198 (100), 155 (22), 135 (13), 119 (47), 103 10 (21). Anal.

Calc'd. for

Cerr]JHerr]Nerr]3HC : C 64.48, H 6.01, N 8.36. Found: C

64.84, H 6.31, N 9.07. EXAMPLE 20
6-{ 4- [ 2- (8- AWRSIBFRTH[ 4. 5] dec- 8-yl ) - et hyl ] - phenyl } - pyri di n- ZFRAHE?
Prepared 15 as in Exanple 1, using 8-Aza-spiro[4.5]decane, in 63%yield, np

130-132[err]C. [err]HNVR (CDC[err], [err]): 1.3-1.7 (m 12H), 2.47 (bs,

4H), 2.59 (m 2H), 2.86 (m 2H), 4.49 (b8 2H), 6.42 (d, J-8, 1H). 7.04 (d,

J=7.5, 1H),
(Chlferr],
110. 7, 126. 8,
1, 79) Anal .

7.2- 3(rn 2H) 46(t J=8, 1H), 7.83 (m 2H). [err]CNWR
[err]) 5, 38.0, 40.7, 51.5, 60.8, 106.8, 20

128. 9“31"&1’ éziéwsntﬂM’OP) 156.1,158.2. MBS (% : 336 (parent+

Cal Garl. ddie’d Jor & HoINg Ot |dNror3a] HI7.4B] Rr7.EY. Eouhd: 7@ 701218. 75,

12 36. Found: C 77.74, H8.74, N 12.41. EXAMPLE 21 25

6-{4-[ 2- (4- D‘Hﬂt"r&z

Prepared as

yield, np 14 176

1.8 (m 2H);

(m 2H), 3.4- m Ptend)qd amajsxgmle 12msmulmz-rﬁemxmewmpém&m.1ih|)5397' 04

in Exanpl e 1, u5|ng 4- (Ngmmm_uyl am no)p| per|d| ne, in 60%
R [l
0 (

{d, J=7, 1 H), e,z $1(‘§L11gd-0&746(t J=8, 1H), 7.82 (m 2H). [err] G NMWR

(CDCI[err]

[ BeF 6, 41.5 53.1, 60.4, 62.3, 106.9, 110.7,

126.8, 128.9, 137 '§-NMIBICDC!, 1411 2049 (ratH), 2.839m0 2HUER-88m, 2135 3(4fisedll 1,
100), 280 (453 48X 264?55 65 (ml,\éﬁ)d9476§@§721-n.453 (bs, ZH) 6.41 (d, J=8, "'f 7.03

PCT/ 1 B97/ 00132 -39- “Ana Lg
72.03, H 8197ld. § -17618@-7ﬁ8dwc12“b’725®'9-’ﬁ#é 77 -8R 'I'@ 28% EXAMPLE 22

err] N err] 172H[err O C

1C.NMR (CDC,, &): 33.2,41.8, 4.9, 52.8, 53.4, 59.0, 60.0, 71.8, 106.9,
110.7, 126.9, 128.9, 137.7, 138.3, 140.5, 155.9, 158.3, 167.4.

MS (%): 355 (parent+1, 100).

Anal. Calc'd. for CogHgN,O;: C 67.77, H 7.39, N 15.81. Found: C 67.80,

15 H7.66, N 15.79.

20

ethanone: Prepared as in Example 1, using 4-(2-phenoxyacetyl)piperazine, in 57.5%
yield, mp 127-130°C.

'H-NMR (CDCl,, 6): 2.49 (m, 4H), 2.60 {(m, 2H), 2.81 (m, 2H), 3.59 (m, 2H),
3.65 (m, 2H), 4.51 (bs, 2H), 4.68 (s, 2H), 6.43 (d, J=8, 1H), 6.8-7.0 (m, 3H), 7.05
(d, J=8, 1H), 7.2-7.4 (m, 4H), 7.47 (t, J=8, 1H), 7.83 (m, 2H).

3C-NMR (CDCl,, 8): 33.2, 42.1, 45.4, §2.7, 3.3, 60.0, 67.7, 106.9,
110.7, 114.6, 121.7, 126.9, 128.9, 129.6, 137.7, 138.3, 140.5, 165.9, 157.8,

25 158.2, 166.4.

30
“ methanone: Prepared as in Example 1, using 4-(cyclopentanecarbonyl)piperazine, in

MS (%): 417 {parent+1, 100).
Anal. Calc’d. for CpgH,eN,0,1/4H,0: C 71.32, H 6.82, N 13.31. Found: C
71.55, H 6.93, N 13.25,

53.5% vield, mp 185-187°C.

fln?rw pi per|d|n 1 -vl)-ethyl]-phenyl}-pyridin-2-vi am ne:

pd



6-{4-[2-(1.3-Di hydro-isoindol -2-yl)-ethyl]-phenyl}-pyridin-2-yl am ne
Prepared 5 as in Exanple 1, using dihydroisoindole, in 19%yield, np

140- 143[err]C. [err]HNWR (CDCl[err], [err]): 2.97 (m 4H), 4.00 (bs, 4H),
4.51 (bs, 2H), NH), 6.42 (d, J=8, 1H), 7.06 (d, J=8, 1H), 7.20 (m 4H)),
7.32 (m 2HWO/M%71(t, J=8, 1H), 7.86 (m 2H). [err] C-NVR PCDIBI789133
[err]): 35.5, 57.8, 59.2,106.9, 110.8, 122.3,126.7,126.9, 10
128.9,137.7,138.3, 139.9,140.8, 156.1,158.2. M5 (%: 316 (parent+ 1. 92),
197 (43), 132 (1 00). Anal. Calc'd. for-ggterr]Herr]Nerr]1/2Herr]O C
77.75, H6.84, N 12.95. Found: C 78.03, H 6.78, N 12.58. EXAWPLE 23 15
2-(4-{2-[4-(6- Ami no- pyridi n-2-yl)-phenyl]-ethyl}-piperazin-1-yl)-N-isopropy
| - acetam de: Pr em-lNMﬁ {GDGln SEXhED I, 2H). dsT4im, 2H), 1.79 (m, 4H), 2.48 (m, 4H),

4- (N-i soprop a r I [of H-NI\/R
o [y P88 ah@azzg.ﬂ 36l ig.n gﬁgga/?e 2 4162 Ai% Eeaz

2H), 2.96 (s Jmmm?@# Ohg= 7311:". ('H)2Hh7525(tbs' =81 H) 3(6\.22|)(d J =
8, 1 H) 6 92 20 J=8
el fli[%%ﬁ(cu CDC?Jsthfﬁh 41; 02§1(2£5n452$*)52§ é@siée 102 &
53. 4, T60-2 56‘9 a 251901 515873, 1306 é4° 7‘5150-1‘35@%1"1&16 7, 156.0,
158. 2 169.1. MBS (‘i@s 93j323fg)mm¢11,1065)0) 198 (75). Anal. Calc'd. for

ggg”ni igfgg[eg;kgpf”gd%ﬁé ASNG'aFir8: d96%77%r 8 58N %20 Point: &° 1

(4-{2-[4-(6- A40.40-HY9iN12.02| ) - phenyl ] -et hyl } - pi perazin- 1 -yl)-acetic
aci dethyl ester: Prepared as in Exaw ng
4- (N- car boet hoxynet hyl )p| pera2| ne, i rel d, as a l ovv- rrel ting soI d. 30
"H NVR (CD® [ err] &-{4d 5-dinze : : i®2- (m
2H), 3.20 (s, X H,
7.04 (d. J=7 ﬂ%& ére%re%ﬂsl I{%mp?'qdéls?vp%gﬁnﬁgﬁl %é;'anazﬁg%&i?@s giﬂe%ta&
97/ 36871 in 29% yield, mp 132°C (dec.) as the hydrochloride salt. PCT/ | B97/ 00132
- 40- FAB MS (%): 309 (parent, 4), 279 (7}, 167 (18), 148 (100), 113 (19).

Anal. Calc’d. for C,gH,(N,3HCI: C 53.34, H 6.83, N 13.10. Found: C

15 53.61, H 6.94, N 12.05.

ylamine: Prepared as in Example 1, using N-(4-phenyi-2-thiazolyl)piperazine, in 30%
yield, mp 158-161°C.

20 ‘H-NMR (CDCl,, 6): 2.65 (m, 4H), 2.87 {m, 2H), 3.58 (m, 8H), 4.50 (bs, 2H),
6.42(d,J)=8, 1H),6.76 (s, 1H), 7.04 (d, J=7, 1H), 7.2-7.4 (m, 5H), 7.47 (d, J=8,
1H), 7.85 (m, 4H).

3C-NMR (CDCl,, é): 33.3, 48.4, 62.4, 60.2, 101.5, 107.0, 110.7, 126.1,
126.9, 127.6, 128.5, 128.9, 129.3, 135.1, 137.6, 138.4, 140.6, 151.9, 155.9,
25 158.2, 160.9, 171.0.
MS (%): 442 (parent+1, 100).
Anal. Calc’d. for C,gH;NsS1/4H,0: C 70.02, H 6.21, N 15.70. Found: C
69.92, H 6.18, N 15.31.

30
~ ethanone: Prepared as in Example 1, using N-{benzoylmethyl)piperazine, in 66%
yield, mp 225°C (dec.) as the hydrochloride salt.



"3CG-NWR (CDCl [err], [err]): 14.25, 33.3, 52.9, 53.0. 59.6, 60.2, 60.6,
106.9, 110.7,126.8, 128.9, 137.6, 138.3, 140.8, 156.0, 158.2, 170.3. IR
(cmerr], KBr): 1740 (CCO. M5 (%9 : 369 (parent+ 1, 100), 197 (35,

1185(70), 119 HRVE (99 : 369.23070 (parent+ 1, | cul at ed
369. 22905) . ﬁéﬂ%&’ 125 (4-( PCHRborodsE

2-[4-(6- Ami no-pyridin-2-yl)-phenyl]-ethyl}-piperazin- 1 -yl)-phenyl-

nmet hanone: Prepared as in Exanple 1, using (N benzoyl)pi perazine, in 43%
yield, np 125-127C. 10 [err] H-NVR-BZDCl [err], [err]): 2.4 (m 2H),
2.5-2.7 (m 4H), 2.85 (m 2H), 3.5 (m 2H), 3.8 (m 2H) 4.53 (bs, 2H),

2\' tH) ! 368411(H;j 2" 33&% ngép%i[é;”q &'{ml( %ﬁﬁgﬁe’;{q(}n 24, 38 6 Qagm, 0
?2025601é51861§)58k]-§79 Kg%gﬁ},&.ﬂ-?%dn J6H, 2.824m, 2H), '2.93?571, 2?218 137.7, 31?§5§’>

n , y
105 (100). Anal . Caﬁ?&‘"‘&“ 'EBF}Cf\erP]"I-T['I\@?T\/I%éT r%éﬂgfg é&%; 8.4

6.83, N 14.3311d:6\nd7.1C128.0)0,28t7,60 2860, Teale, £33, 5E1@M?LES?Q 138.9, 139.1,

6-{4-[2-(3-Ph |- r,ol 1-yl)-ethyl]-phenyl}-pyridin-2-ylam ne:
Pr epar ed Zogagg% Eﬁé 1381? usi ng 3-phenyl pyrrolidine, in 54%yield, np
100[err] C (dec.) aMSt(ﬂfa AQIr (pafehtt 1.0¥W@al t . 1H NVR as the hydrochl ori de

37700 (m 2ig, 6 A GaEH drBpbiodueinhd: Chazd) y gt § dosTratnd
7.59 (m 2H), 075%%9(%1622111)N1¢0§7 (t, J=8, 1H). 25 [err] C-NMWR

(CDCl[err], [err]): (the aliphatic argtm_pj the aromati c carbons are
doubl ed, p055|bly due to restricted rotatron 31 9, 32 7, 32.8, 34.2, 55.0,

56.5, 56.91057 5 G44E2-4lsobutyhniperazin-i-vipthyip 2! Bropayed 130, 0
131.2, 131. 9,a§3&)&mp&4® &nﬁﬂ%aﬁutylpi&r&malﬂ?ﬂS%ﬁﬁWmd\ﬁ é&@c 344

(cfg (ra]n Lfrerlr] ﬁfgi r M&hﬁ"e?ﬁ] é%%)d"eé'gzl SH), bé??‘,“' Nﬁgl %ﬂ ‘ﬁoﬁﬁ&z 262 90,
H 6.93, N 9.48.5-2.7 {m, 10H), 2.83 (m, 2H), 4.4 (bs, 2H), 6.40 (d, J=8, 1H}, 7.03 (d, J=7.5,
1H), 7.24 (m, 2H), 7.45 (t, J=8, 1H), 7.82 (m, 2H).
15 3C-NMR (CDCl,, §): 20:9, 25.3, 33.2, 53.0, 53.3, 60.2, 66.7, 106.9,
110.7, 126.9, 128.9, 137.65, 138.4, 140.7, 156.0, 158.3.
MS (%): 339 (parent+1, 42).
Anal. Calc’d. for CoHyN,1/2H,0: C 72.58, H 8.99, N 16.12. Found: C
72.98, H9.12, N 16.44.

',Avﬁil'.l

20

ylamine: Prepared as in Example 1, using 2-aminotetralin, in 18% vyield, mp 320-
322°C as the hydrochloride salt.
'H-NMR (CD,0D, &) hydrochloride salt: 1.8-2.0 (m, 2H), 2.4-2.5 (m, 4H),
25 2.9-3.0 (m, 2H), 3.1-3.2 (m, 3H), 6.99 (d, J=8, 1H), 7.1-7.2 {m, 5H), 7.59 (m, 2H),
7.83 (m, 2H), 7.9-8.0 (m, 1H).
*C-NMR (CDCl,, é): 15.5, 27.2, 28.4, 33.2, 56.2, 66.9, 112.0, 112.9,
127.5, 127.9, 128.8, 129.8, 130.3, 131.2, 133.0, 136.0, 141.7, 145.9.
MS (%): 344 (parent+1, 100).
30 Anal. Calc’d. for C,iH 4Ny 2HCI1/2H,0: C 64.94, H 6.63, N 9.88. Found:
" C64.87, H 6.83, N 9.86.



WD 97/ 36871 PCT/ 1 B97/ 00132
-41- EXAMPLE 27 6-(4-{2-[4-(| -Phenyl-1 Htetrazol-5-yl)-piperazin- 1
-yl]-ethyl }-phenyl)-pyridin-2- ylam ne: Prepared as in Exanple 1, using
4- { N-phenyl tetrazol -5-yl ) pi perazine, in 50%yield, nmp 212-214[err]C 5
[err] HNVR (voDgriedmr|, [err]): 2.55 (m 4H), 2.64 (m 2H), PeT8897(00m322H) ,
3.28 (m 4H), 4.52 (bs, 2H, NH), 6.42 (d, J =8, 1 H, 7.04 (d, J =7, 1 H,
7.23 (m 2H), 7.4-7.6 (m 6H), 7.81 (m 2H). [err]CNWR (CDCl[err] [err]):
33.2, 48.7, 52.1, 60.0, 107.0,110.7, 123g7.123.8, 126.9,128.9, 129.7,
129.9, 130.1, 135.0,137.7, 138.4, 140.5, 155.9, 157.5, 10 158.2, 160.8. M
(9% : 427 (parent+1, 100), 197 (85). Anal. Calc'd. for
C[err]H[err]N[err]I/ZH[err]O C 66. M_Q N 25.73. Found: C 66.03, H
E .

6.24, N 25.88. . p 4 £ ,
2-{2-[4-(6-Anm no- repared as in Example 1,

. 2. 3. 4-t et r alsgidg drheezxpmm.l mneney-ekamnnzqs-izoaac iad the hﬁlreq:hloﬁni saft. i n Exanpl e
1, 3- b 11
O err] C (des.) as TRMAFICDd0, HEYAREMEAR) SRS Ok, [ 20Rs8 7 207
2.9-3.1 (md GH;4 (bg, 4H), 6, 971(411)‘ =8 W) R152d) =2, 5&'L(‘b§-7 Skin, MM, 7674180 d, J

=8, 1 H), 7. 7 dJ-?l 7.28 (m 2 7.47 20 (t,
J=8, 1H) g‘éﬂ ﬁgﬁga)-%%érsr"%?NNR err%még‘arz]g 31. 6H) 34.8, 47. 2(

55.9, 65. 3 107. o’Cﬂ Dfila-aﬂi3992 251, 63:8; 12832,1130:83130.7.138. 1,
138. 2, 138.4,130%0.181.1,5313, 18%34,1144\B, {48.0, 344.5( R8st +1 81) 197 (100).

Anal . Calc'd. f Ho 1/ 4H 13, H 6. 47,
N9, 15. Fgund 25 %r%e r%{z'sk%e” ;E{?r (13), 119¢47) 103

4-{2-[4- (B0ARNO- pyridin-2-yl)-phenyl]-et hyI) pi per azi ne- - carboxylic

3-chl or opheny| | soBYA GHER T Crtlatbi¥ici s B2 48 R BTELB Ao %’95 nd)c 6484,
[err] H NVR (BDEBeNd.07[err]): 2.49 (m 4H), 2.60 (m 2H), 2.80 (m 2H),
3.47 (m 4H), 4.69 (bs, 2H,_NH), G.W& 1H, 6.96 (d, J =7, 1 H),
7.1-7.4 (m 6H), 7.24(t, 8 3 X 2H) . o ing; Prepared
15 as in Example 1, using 8-Aza-spirol4.5)decane, in 63% vyield, mp 130-132°C.
'H-NMR (CDCl,, 6): 1.3-1.7 (m, 12H), 2.47 (bs, 4H), 2.59 (m, 2H), 2.86 (m,
2H), 4.49 (bs, 2H)}, 6.42 (d, =8, 1H), 7.04 (d, J=7.5, 1H), 7.2-7.3 (m, 2H), 7.46
(t, J=8, 1H), 7.83 (m, 2H).
*C-NMR (CDCI,, 4): 24.3, 33.5, 37.5, 38.0, 40.7, 51.5, 60.8, 106.8,
20 110.7, 126.8, 128.9, 137.6, 138.3, 141.1, 156.1, 1568.2.
MS (%): 336 (parent+1, 79).
Anal, Calc’d. for CyH,N;.1/4H,0: C 77.72, H8.75, N 12.36. Found: C
77.74,H 8.74, N 12.41.

25 :
Prepared as in Example 1, using 4-(N,N-dimathylamino)piperidine, in 60% yield, mp
174-176°C.

'"H-NMR (CDCl,, 8): 1.5-1.6 {m, 2H), 1.8 (m, 2H), 2.0 (m, 2H), 2.29 (s, 6H),
2.60 (m, 2H), 2.80 (m, 2H), 3.15 (m, 2H), 3.4-3.5 (m, 1H}, 4.51 (bs, 2H, NH), 6.41
30 (d,J=8, 1H), 7.04 {d, J=7, 1H), 7.24 (m, 2H), 7.46 (t, J=8, 1H), 7.82 (m, 2H).
C-NMR (CDCl,, 4): 28.1, 33.6, 41.5, 53.1, 60.4, 62.3, 106.9, 110.7,
126.8, 128.9, 137.6, 138.3, 141.0, 156.1, 158.2.
MS (%): 325 (parent+1, 100), 280 (45), 197 {65).



WD 97/ 36871 PCT/ | B97/ 00132
-42- [err]CG-NMR (CDO [err], [err]): 33.0, 43.7, 52.7, 60.0,107.3,110. 9,
121.4,121.5, 127.0, 127.9, 128.7. 128.9, 137.7, 137.8, 138.6. 140.4. 155.3.

155.9, 158.4. 436 (parent+1, 24), 283 (27) 155 950)

Anal . Cal ¢ dw?B'f'g‘é%lerr] H err]N[err]OCl: C 66.12, H 6.01, Tﬁﬂﬁ%wg%&und C
65.92, 5 H 6.21, N 16.18. EXAMPLE 30

4-(2-[4-(6-Am no-pyridin-2-yl)-phenyl]-ethyl)-piperazine-1 -carboxylic acid
p- tolyl-am de: Prepared as in Exanpl e 43%usi ng 4-net hyl phenyli socyanat e,

in 79%vyield, np 160-162C. 10 [err]H—NIVR(CDCI[err] [err]): 2.28 (s
3H), 2.52 (m 4H), 2.64 4.52 (bs, 2H,
NH). 6.42 (d, J=8. Aqql{)°°'6‘¢4i1°fl(3szs_'}'9“2'7'£$f fﬂlf 9ﬁd“78 %7 N 1? 80y Foupd: € 47
(d, J=8, 1H), 7Z.084H(8B72k)16.4&r '] CNVR (CDCl [err], [err]): 20.8, 33.25,

44.1, 52.8, 60.1, 107.0, 110.7, 120.3. 126.9,,128.9, 129.4, 136.4, 137.7,
138.4, 140.6, 155.2, 155.9, 158.2. 1 (%: 416 (parent + 1, 71),
283 (100), 2332 (7814- -7 -n,. . ' Prafpered

%ergrg] Hl[ae('ro\r N&! rd @p% usmg’ dck‘yc]rmgt%hdol}le,]ig 1356 qu ua 1‘&-?2398 H7.13, N

4-{2-[4-(6- Am no- p‘}-r—NhhrlCDO}sL P): pROTYIM, -4¢t) h4.0D-(ps, ptH) a#iGlclbs, 2idaNgDx§.4R2c aci d

4- met hoxy- P sin j
ot howy phony! RESE8, 12, 78 (0, EBERAL.Of 20 85, 4l 7 SXGATIM, Zn WEWDR A, )
[err]): 2.53 76 @H2HI2. 66 (m 2H), 283(m 2H). 3.49 (m 4H), 3.75 (s,

it{)l) 471. i77(gs 2H, vaplifin R@cﬂé (JSL 365 510%9 1988. 4,%(&?%22@ Q%s(ﬂ 1269, 25

(cDA [err] MO 3%197%33" 1?384% 1@9 %21'@ 36"25%1 3 107. 1, 110 8 114 1,
122 4, 122.6, 126 RSl %56]43&0&515(352)719%3&)5%%@160) (158 11559, 7158.3.
Anal . Cal ¢' d. IOf or TFT'FI[de?‘I)"j%PZIg%"'P'i égé'f"}] %ﬁi%%eﬁrﬁlg“ é%%ggﬁq:% §2 N

16. 06. Found: 7€.03, H 6.78, N 12.58.

1%
acetamide: Prepared as in Example 1, using 4-(N-isopropylacetamido)piperazine, in
78% vyield, mp 163-165°C.

'H-NMR (CDCl,, 8): 1.14 (d, J=6, 6H), 2.55 (m, 8H), 2.6 (m, 2H), 2.75 (m,
2H), 2.96 (s, 2H), 4.07 thp, J=6, 1H), 4.52 (bs, 2H, NH), 6.42 (d, J=8, 1H), 6.92
20 (m, 1H), 7.03 (d, J=7, 1H), 7.24 (m, 2H), 7.46 (t, J=8, 1H), 7.82 (m, 2H).
C-NMR (CDCl,, 8): 22.8, 33.4, 40.7, 53.2, 53.4, 60.2, 61.6, 106.9,
110.7, 126.9, 128.9, 137.7, 138.3, 140.7, 156.0, 158.2, 169.1.
MS (%): 382 (parent+ 1, 100), 198 (75).
Anal. Calc'd. for C,,H,NgO: C 69.26, H 8.19, N 18.36. Found: C €8.97,
25 H 8.36, N 18.B8.

ester: Prepared as in Example 1, using 4-(N-carboethoxymethyl)piperazine, in 16%
vield, as a low-melting sold.
30 'H-NMR (CDCl,, 6): 1.26 (t, J=7, 3H), 2.5-2.7 (m, 10H), 2.83 (m, 2H), 3.20
“{s, 2H), 4.17 (q, J=7, 2H), 4.49 (bs, 2H), 6.41 (d. J=8, 1H), 7.04 {d, J=7, 1H),
7.25 (m, 2H), 7.46 {t, J=7, 1H), 7.82 (m, 2H).



30 68.80, H 6.80, N 16. 20. WD 97/ 36871

PCT/ 1 B97/ 00132 -43- EXAMPLE 32 . .
4-{2-[4-(6- Am no-pyridin-2-yl)-phenyl]-ethyl}-piperazine-1-carboxylic acid
cycl ohexyl am de: Prepared as in Exanple 4, using cycl ohexylisocyanate, in
79% vyi el d, nPpOIBR8TE2C. 5 [err]H-NVR (CDO [err], [errp¢Tasrdoiszn 3H),
1.3 (m 2H), 1.8 (m 3H, 2.0 (m 2H), 2.48 (m 4H), 2.63 (m 2H), 2.82 (m
2H), 3.36 (m 4H). 3.63 (m 1H), 4.30 (d, J=5, 1H, NH), 4.54 (bs, 2H, NH),
6.41 (d, J=8, 1H), 7.03 (d, J=8, 1H), 7.86- (m 2H), 7.46 (t, J=8, |H), 7.82
(m 2H). [err]CNWR (CDCl [err], [err]):
25.1,25.7,33.3,34.0,43.7,49.4,52.8,60.2,106.9, 10 110.7, 126.9, 137.6,
138. 4, 140.6, 155 ‘?);-NNW(GDC!;,S:B 214.06, 8393, 5208 §30/ 6vl6; 60.2,560.6, 388.9,100) .

9 9 I f rINJerr] O
f/zini??]ol 7} 13261&( ééﬁhﬁ%ﬁ’aﬁc? o, 1 5%[9*&%,5'] ﬂ;§532, N 17. 19.
EXAMPLE 33 15 IR {cm.”, KBr): 1740 (C=0).

4-{2-[ 4- (6- Ami no- (yg (g nsasw.afemeﬁwdo)eféwts}smésemﬁe{ﬁ - car boxylic

aci d phenyl_ester: Prepared as in anple 4, Uusin Ioroforrrate in
19% yi el d, $p 102-"&4?&%?]659{2§P??+¢mm4dadq0eucp!|culafedraqs22&0537 (m 4H),
2.69 (m 2H), 2.83 (m 2H), 3.6-3.8 .52 (bs, 2H, NH), 6.42 (d,
J=8, 1H), 7.1-7.4 ‘ 20785(m 2H) . [err] G NWR
(Cbd [err], [err] 5 2razin-oyl)-pheny
121.7, 125. 3,méthandhe: l?%a&d alsﬂ'9E:&mpb37 t&mglﬁ&eﬂzovﬁﬁ@m@znn&ﬁﬂtﬂ% yﬁ& n?p

155. 95 158. Zr%g\/llsz.;,@ 403 (parent+ 1, 100), 219 (90), 197 (77).

Anal. Calc'd or"Cférr]Herr]Nerr](Jerr]: C71.62, H6.51, N13 92

Found: C 710 23, H'B-N08R (GDQL,. 41 2.4000)\2F) 2.6 2. 15«(-,44!{)22[3%16, 2H), 3.5 (m, 2H),
-Phenyl - 1H-i g gag.0brg-4/63 hd, %% 6 641 ¥, 18, b} 7 R%EY L% ) Y B4 5.
2H), 7.38 {m, BH), 7.45 (t, J=8, 1H), 7.83 (m, 2H).
'SC-NMR (CDCl,, 4): 33.2, 60.1, 106.9, 110.7, 126.9, 127.1, 128.5, 128.9,
129.7, 135.8, 137.7, 138.3, 140.5, 155.9, 158.3, 170.3.
15 MS (%): 387 (parent+1, 92), 203 (35), 105 (100).
Anal. Calc’d. for C,,H,,N,O"1/4H,0: C 73.72, H 6.83, N 14.33. Found: C
73.96, H 6.88, N 14.39.

; Prepared
20 as in Example 1, using 3-phenylpyrrolidine, in 54% vyield, mp 100°C (dec.) as the
hydrochloride salt. _

'H-NMR as the hydrochloride salt (MeOD, 6): 2.2-2.6 (m, 2H), 3.2-3.4 (m,
5H), 3.5-3.7 {m, 2H), 3.7-4.0 (m, 2H), 6.99 (d. J=8, 1H), 7.17 d, J=7, 1H), 7.3-
7.5 (m, 5H), 7.59 (m, 2H), 7.83 {(m, 2H), 7.97 {1, J=8, 1H).

25 3C-NMR (CDCl,, 6): (the aliphatic and some of the aromatic carbons are
doubled, possibly due to restricted rotation) 31.9, 32.7, 32.8, 34.2, §5.0, 56.5,
56.9,57.5, 60.6, 60.9,111.9, 112.9, 128.4, 128.6, 128.7, 128.9, 130.0, 131.2,
131.9, 139.8, 140.8, 141.6, 145.9, 147.8, 156.8.

MS (%): 344 (parent+ 1, 100), 197 (26), 160 (40).

30 Anal. Calc’d. for CyyH N, 2HCI5/4H,0: C 62.94, H 6.77, N 9.57. Found:

C 62.90, H 6.93, N 9.46.



yl am ne: Prepared as in Exanple 1, using (N-phenylim dazol -2-yl)pi perazine,
in 63% 30 yield, np 140-142C. [err]HNWR (CDCl [err], [err]): 2.49 (m 4H).
2.60 (m 2H), 2 76 (m 2H), 3.07 (m 4H), 4.55 (bs. 2H, NH). 6.39 (d, J =8,
1H), 6.84 (s, 7.01 (d, J=7, 1H), 7.22 (m 2H), 7.3-7.6 6H), 7.80
PCT/ | B97/ 00132 - 44- [err]CGNMR (CDCl [err]. [err]): 33.3, 49.6, 52.7, 60.6,
106.9, 110.6. 118, 3, 123.8,

125.4,126. 8, 127.2,128. 9, 129. 4, 137. 6, 138.-8%¥140. 75, 151. 3, 156.0,158.3. M5
(%9 : 425 (parent+ 1, 100), 241 (33),197 (40),184(32),172 (55), 160 (38). 5
Anal. Calc'd. for (Jerr]JHerr]Nerr] 1/4H err;o C72.79, H6.70, N 19.59.
Found: C 72.63, H 6. 56 N 19. 66. EXA

6-[4-(2-Phenet hy| agif0p- 6k (1 ¥Phbn A @Psrhz g eCvidbiDerdziN- 12411 1«: -pRERMBVAEInGS | N
Exanpl e 1, usin benz
hydr ochl or i de Ipt’g/pa{‘?é’rﬁs]“ilﬁmf é\gl‘]' @:Prwef‘é'ﬁtﬁmh?/dpﬂﬂff’ﬂ?? 5Q%, ¢ -

3.04 (m 2H), vﬁldlrﬁ\:(mz—ah‘rcs.?,o (m 4H), 6.99 (d,J=8, 1H), 7 17 (d,J=7,

(o ] 0 ol of il Do s Al

131. 1, 132.0, 41528, 2H,MH)/6.827d Q) = 8 A1H)97.08438, B= 7 MH)( 7923 (M&H&@@-?(ﬁ)m.ent+

1, 100, cal cul 02). Anal. Calc'd. for (Jerr]Herr]Nerr] 2HC
Herr]0: C 616%‘#&%%1&6%%7'\' 10.29. Found: C 61.49, H 6.67, N 10.35. EXAMPLE

36 20 13C-NMR {CDCl,, 8): 33.2, 48.7, 2.1, 60.0, 1070 1107 123.7, 123.8.
-(3-{2-[4-(6- A%@wwg 04287, ¥39.0 0] 13600Y5) 731385 NUBHE! BlsTa g fiex- 6y
I)- 3-phenyl -urea: repared rom the final conpound in Exanple 2, using

phenyl i socy##hd68,2.i180B:05 yi el d, np 192-194C. [err]H NWR (CDO [err], [err]):
1.59 (m 2H) 2. 52!\@0%)2'1&27 @mﬁ;ﬁt#m 1851, 197 (EB) (m 2H) 3.30 (m 2H) 3.34

(m 1H, 650 (d Anal Cal’cld l?%r C,.H,,N,s 3 H)C 66. 19 H 6. 2%% §5H)73 Found c
66.03, H 6.24, N 25.88.

18 i at! atra i
carboxvlic acid: Prepared as in Example 1, using 3-carboxy(1,2,3,4-
tetrahydroisoquinoline), in 17% vield, mp 110°C (dec.) as the hydrochloride salt.
'H-NMR (CDCl;, 8): 2.9-3.1 (m, 6H), 3.7 (m, 1H), 4.4 (m, 2H), 4.54 (bs, 2H,
NH), 6.43 (d, J=8, 1H), 7.0-7.2 (m, 4H), 7.05 (d, J=7, 1H), 7.28 (m, 2H), 7.47
20 {t, J=8, 1H), 7.86 {(m, 2H).
3C-NMR ({CDCl,, é): 31.6, 34.8, 47.2, 55.9, 65.3, 107.0, 110.7, 126.1,
126.2, 127.0, 129.1, 133.1, 134.8, 138.1, 138.2, 138.4, 1565.8, 158.3, 173.1.
MS (%): 374 (parent+ 1, 81), 197 (100).
Anal. Caic'd. for C,3H,;3N,0,HCI1/4H,0: C 60.13, H 6.47, N 9.15. Found:
25 C 60.54, H 6.07, N 8.78.

chloro-phenyl)-amide: Prepared as in Example 4, using 4-chlorophenylisocyanate, in
75.5% vyield, mp 160-162°C.
30 'H-NMR (CDCl,, 8): 2.49 (m, 4H), 2.60 (m, 2H), 2.80 (m, 2H), 3.47 (m, 4H),
" 4.69 (bs, 2H, NH), 6.40 (d, J=8, 1H), 6.96 (d, J=7, 1H), 7.1-7.4 (m, 6H), 7.44 (t,
J=8, 1H}), 7.73 (m, 2H).



25 (t, J =8 1H, 7.74 (m 2H). [err]CGNWR (CDCl [err], [err]): 25.8,
31.8, 35.9, 55.9, 58.5, 108.5, 111.2, 120.4, 123.6, 128.0,129.8, 129.9,
139,1, 139.7, 140.7, 142.1, 157.2, 158.9, 160.9. M5 (9% : 414 (parent+1,
100), 226 140 149 (81), 127 (63) Anal. Calc'd. for CJerr]Herr]Nerr]O:
C 72.61, H GV8873616. 94. Found: C 72.34, 30 H 6.24, N 17. GETIBIT00D2

97/ 36871 PCT/ 1 B97/ 00132
-45- EXAMPLE 37

(3-{2-[4-(6-Am no-pyridin-2-yl)-phenyl]-42hyl}-3-aza-bicycl o[ 3. |

. Q hex-6-yl)- dinmethyl-am ne: Prepared from the final conpound in
Exarrple 2, using formal dehyde in formc acid at 80C for 2.5 hr, in 56.5%
yield, as an armrb’ﬁd!MREiCBSIuG 3X0/437NBR 7 €0, [1073,,110:9.r 191: 4.1124175(m
2H), 1.89 (my : 1 ( m
e (2% zz.d;)u(v?s 3ﬂaa(‘i 1% 1372 $7%6 ?gﬁe ?45@7 485 3221)9 ébzé‘) 2 24
(m 2H), 7.47 (t,M$ge): 1ﬂé(m'°&3+(‘rr34b 3(F3h1pé tmqwr] [err]):
24.8, 35.3, 45.1, AAd. Galc‘iﬁf&‘ Néﬁi 14,0C1:06.6%.12, H6.61, ﬂ%ﬁl&@ ?ouna?-%éfss 37.5,
138. 3, 141 1 &g&ﬁ1 158. 2 (%A~ 323 (parent+1. 7). 167 (35), " (100),
113 (37). HI 641 'for C[err]H[err]N[err]HCIH[err]O C 53. 40 H645
N 12.45. Found: C 53.44, H 7.03, N WWLE 38 15

N-(3-{2-[4-(6- Amn-r ' -3 aza bIC cIo[310]hex 6-
yl)- 2-(4-fluoro- ) i RNOBEHRAHEE: | n
Exanpl e 2, utolvigamidd:| tmnlrﬂﬂenyinabmm acuangauphuhmhammyedaﬁy.vas%hyl

N-(3- di rreth GREbpgarbodiimde, in 38%yield, np 161-163C. H-NI\/R
(cbdferr], rrig:%ﬁg (m I—% 2.36 (m 2H), 263(m 2H), 2.70 (m 2H),
20 2.88 (r’rP 1H) -NMIR (@DCh-P): B284s,(3H), 2.8 (md4BIL Z(M(mm}.kb&(ﬁi 28)( bs,

%:) Nl[-?ar r ?Cfléll\)‘lgj(mém 4.52)bs, Egl??l ®. ﬁﬂd ?J@B 1@1 A@gﬁ&m, 13@85 01?2 aA\z 78% (m

106.9, 110.77- 41&'5 &, ﬁ!}? Jrgs ) 7_L§8 (@. 2M80 8, 130.9, 137.4, 138.3,
141.0, 156.0. 1589g.NMR (CDCl,, 8): 20.8, 33.25, 44.1, 52.8, 60.1, 107.0, 110.7, 120.3,

126.9, 128.9, 129.4, 136.4, 137.7, 138.4, 140.6, 155.2, 155.9, 158.2.
15 MS (%): 416 (parent+ 1, 71), 283 (100), 2332 (73), 197 (70), 119 {53), 99
(66). :
Anal. Calc’d. for C,gH,oNsO: C 72.26, H 7.03, N 16.85. Found: C 72.07,
H 7.13, N 16.99.

methoxy- )-amide: Prepared as in Example 4, using 4-
methoxyphenylisocyanate, in B0% vyield, mp 182-184°C.
'H-NMR (CDCl,, 8): 2.53 (m, 4H), 2.66 (m, 2H), 2.83 (m, 2H), 3.49 (m, 4H),
3.75 (s, 3H), 4.57 (bs, 2H, NH}, 6.42 (d, J=8, 1H), 6.80 (m, 2H), 7.02 (d, J=7.
25 1H), 7.1-7.3 (m, 4H), 7.47 (t, J=8, 1H), 7.80 (m, 2H).
3C-NMR (CDCl,, 6): 33.1, 44.0, 52.7, 52.8, 60.1, 107.1, 110.8, 114.1,
122.4, 122.6, 126.9, 128.9, 131.9, 137.7, 138.5, 140.5, 155.7, 155.9, 158.3.
MS (%): 432 (parent+1, 15.5), 283 (20), 155 (50), 1192 (100), 103 (47).
Anal. Calc’d. for C,gH,,NsO,1/4H,0: C 68.86, H 6.82, N 16.06. Found: C
30 68.80, H 6.80, N 16.20.

-



160.4, 163.7, 171.5. 25 M5 (9%9: 431 (parent+1, 100), 226 (33), 197
(60), 109 (60). Anal. Calc'd. for (JerrJHerr]FNerr]O 1/2H err]0: C 71. 05,
H 6.42, N 12.75. Found: C 71.14, H 6.53, N 12.60. EXAMPLE 39

6- (4- {2[4(3 Phenyl -al l yl) - plperazml

~-yl]-ethyl}- W‘; Ipyridin-2-ylamine: 30 Prepared as in ExBffff™05%sing
(3-phenyl -allyl)-piperazine, in 67%yield, np 249- 255C (hydrochl ori de
salt). WD 97/36871

PCT/ 1 B97/ 00132 -46- [err]H NVR as the hyd8ochl oride salt
(CDCl[err]/[err] MeOD, [err]): 3.27 ([err]m 2H), 3.56 (m 2H), 3.7-4.0 (m
8H), 4.08 (dJ =7, 2H, 6.34 (m 2H), 6.95 (m 2H), 7.11d, J =7, 1H,
7.33 (m 2H), 7.51 (m 3H) 7.79 (m d, J78 1H) 13C NWR
(CDd[err], [err])a-{21a-i6-2 Sif- 5 indrhs " ; acid.

128.4,1218. 5, 128. 8 129 0,1 136, 4 Lt gioges ‘
156.8. N5 (%ﬂ%@ﬁ@!ﬁ@n I‘”’S‘ﬁ?s "iﬁ’é"? 9)4 “_{T °(/ °"V1'i°FYe&?§ea in 7A§1’é|
Calc'd. for Cliexs il £80-3824&rr] 3HC 1/2H err]0: C 60.41, H 6.63, N 10. 84.

go‘(JZd{ ZC[ 2053 Phen% ﬁglpdggﬂ:g @766‘1’1&9 3H),1.3 (m, 2H), 1.8 (m, 3H), 2.0 (m, 2H) 2481 = 0
-yl]-ethyl)- ptmznwlh 283 dn.nzl-n, 2ladrinmc2H)PB3Btne,d4Hls 3168 xanil, ¢.30 (d)Ji=E)

Sal t’)“e”[y'erfi Y F&%g E;ﬁ?j(“‘f%%‘(%‘ﬁ?@@;3%3?',“*%29?@}9%;’?
2.6-2.8 (m 12:4)6<t.1.5=2 72 )4.47 (bs, 2H, NH), 6.42 (d, J =8, 1H),

7. 05 d, J _7 . ;

ros (C e H)!s:1;\3¢417L1'tt.7t:“;l3 Wzs?'rDzs %, ﬁ@ag& o]¢§7 lb')4 gi 88%882””10%&

106.8, 110.'9, ‘19 4298 137 §9§ 11'@85 41551%-8 597br11?§33 138.3. 140. 9, 142 1,
156.1, 158.2. 20 MS (%)N&O@%araﬁﬁm (55 288 t100)1824 (dcﬁ?wilém. H@(MOO) 113
(7_2‘2%; Qn‘ﬂ): f‘g' CF Oéatghe%r]cH[lfrhf NGh1d: 8'¢5.08/ 1 TELT. N %.05. Buad: ¢

70.13, H 8. 32 N 17.19,

T —~
O O

15
phenyl ester: Prepared as in Example 4, using phenyl chioroformate, in 19% vyield,
mp 102-104°C.

'H-NMR (CDCl,, 8): 2.57 (m, 4H), 2.69 (m, 2H), 2.83 (m, 2H), 3.6-3.8 (m,
4H), 4.52 (bs, 2H, NH), 6.42 (d, J=8, TH), 7.1-7.4 (m, 7H), 7.48 (t, J=8, 1H),

20 7.85 (m, 2H).

BC-NMR (CDCl,, d): 33.3, 44.0, 44.5, 52.5, 53.0, 60.2, 107.0, 110.7,
121.7,125.3, 127.0, 128.9, 129.3, 137.7, 138.4, 140.6, 151.4, 163.7, 155.95,
168.2.

MS (%): 403 (parent+1, 100}, 219 (30), 197 (77).

25 Anal. Calc’d. for CpHsN,O,: C 71.62, H 6.51, N 13.92. Found: C 71.23,
H 6.55, N 14.01.

ylamine: Prepared as in Example 1, using (N-phenylimidazol-2-yl)piperazine, in 63%
30 vield, mp 140-142°C.
- 'H-NMR (CDCl,, 8): 2.49 (m, 4H), 2.60 (m, 2H), 2.76 (m, 2H), 3.07 (m, 4H),
4.55 (bs, 2H, NH), 6.39 (d, J=8, 1H), 6.84 (s, 2H), 7.01 (d, J=7, 1H), 7.22 (m,
2H), 7.3-7.6 {m, 6H), 7.80 (m, 2H).



C 56.35, H7.47, N 9.72. EXAMPLE 41

4-(2-[4-(6- Am no- pyridin-2-yl)-phenyl]-ethyl)-piperazine-1-carboxylic acid
(3.4- 25 di et hyl - phenyl) -ani de: Prepared as in Exanple 4, using
3, 4- di met hyl phenyli socyanate, in 90%yield, np 122-125 C. [err] H NWR
(CDC[err], [wor9m3gsrt 2. 15 (s, 3H), 2.18 (s, 3H), 2.47 (m ARRCTABIB®IZM 2H),
2.85 (m 2H), 3.55 (m 4H), 4.55 (bs, 2H, NH), 6.35 (s, 1H), 6.42 (d, J=8,
1H, 7.0-7.3 (m 5H), 7.47 (t, J=8, 1H), 7.82 (m 2H). 30 [err] G NWR
(CbCferr], [err]): 19.0, 19.9, 33.2, 444, 52.8, 60.1, 104.0, 110.7,

117.7, 121.7, 126.9, 128.9, 129., 131.4, 136.6, 137.0, 137.6, 138.4, 140.6,
155.2, 155.9, 158.2. M5 (%: 430 (parent+1, 41), 283 (100), 246 (58), 197
(81), 99 (76).  'SOENMIR/(BBERLH): 33.3,49.6,52.7, 60.6, 106.9, 110.6, 118,3, 123.8,

T 5 St i £, (AN S8 o, Gl 727
-(4-2-14-16- Am nomg/mulmzpmmphemuz@tm)wm(per.agnnsm,172 (65), 160

-yl)-2-(4- chl( 80" 5 phenyl)-ethanone: Prepared as in Exanple 5, using
4- chl or opheny acetlc acid, in 38%yield, ng 205[ err] C (dec., hydrochloride

salt). 1H MVR (CDANpkGalc'd-cfor FaHzNa 188H0m € 279, H STQ. N 19499, : (@ 2H),
2.62 (m 2I—|),7236315|.|gr35%|—|)953 6 (m 2H), 3.67 (s, 2H),. 4.86 (bs, 2H, NH),

6. 42 (d J =8, 1 (d, J=7, 1%“ 7.1-7.3 (m 6H) 7.47 (dd, J=7,8,
1H), 7.79 (m 2H) 10 [err]C— rr], [err] ): 33.1, 40.0,
41. 7, 459 52. 6, g4 hed : a5, ﬁ,g&,,&; as in
130. 0 130. 8,

0,
435 (par ent + X586} u%%p%o%é{lﬁmi?%%ﬂ 148«;"@@%?521%51 = painydipchipgge ~ |
Cerr]H errg anrr](} O 1/4Herr]0: C 68.33, H6.31, N 12.75. Found: 15 C
38{29[4 (g A o pyr'@“ %W?F"‘f‘?g "'°t’ﬂ't|?°§ (0B 3: 14 tmy 281,330 fm.
4H), 6.99 (d, J=8, 1H), 7.17 (d, J=7, 1H), 7.2-7.4 (m, 5H), 7.55 (m, 2H), 7.83 (m,
2H), 7.97 im, 1H). : ' |
3C-NMR {CDCl,, 4): 33.0, 33.4, 111.9, 112.9, 128.3, 128.9, 129.8, 130.0,
15 131.1, 132.0, 137.8, 141.7, 145.9, 147.9, 156.8.
MS (%): 318.3009 (parent+1, 100, calculated 318.19702).
Anal. Calc’d. for C,,H,3Ny2HCIH,0: C 61.77, H 6.66, N 10.29. Found: C
61.49, H 6.67, N 10.35. '

20
3-phenyl-urea: Prepared from the final compound in Example 2, using
phenylisocyanate, in 67% vyield, mp 192-194°C,

'H-NMR (CDCl,, 8): 1.59 (m, 2H), 2.52 {(m, 2H), 2.65 (m, 2H), 2.78 (m, 2H),
3.30 (m, 2H), 3.34 (m, 1H), 6.50 (d, J=8, 1H), 6.97 (m, 2H), 7.2-7.4 (m, E€H), 7.48
25 (t, J=8, 1H), 7.74 (m, 2H).
3C-NMR (CDCI,, 4): 25.8, 31.8, 35.9, §5.9, 58.5, 108.5, 111.2, 120.4,
123.6, 1'28.0,129.8. 129.9, 139,1, 139.7, 140.7, 142.1, 157.2, 158.9, 160.9.
MS {%): 414 (parent+ 1, 100), 226 (40), 149 (81), 127 (63).
Anal. Calc’d. for C,sH,;N;O: C 72.61, H 6.58, N 16.94. Found: C 72.34,
30 H6.24, N 17.00.

-



soi ro[ 4. 5] decane- 2. 4-di one: Prepared as in Exanple 1, using 3-benzyl -
,3,8-triaza- spiro[4.5]decane-2, 4-dione (prepared as described in WO
95/12577(1995)), in 42% 20 yield, np 190C (dec., as the hydrochloride
salt). [err]H—NI\/RﬁgCDO[err] [err]): 1.62 (m 2H), 2.11 ( 0‘% 23 (m
2H), 2.63 (mVOHPSA 8o (m 2H), 2.95 (m 2H), 4.50 (bs, 2H 363 (s,
2H), 6.41 (d, J -8 1H), 7.04 (d, J=7, 1H), 7.2-7.4 (m 7H), 7.46 (dd,
J=7,8, 1H), 7.83 (m 2H). [err]CNWR (CDCl[err], [err]): 33.2, 33.4, 42.1,
49.0, 60.1, 60.2, 106.9, 110.7, 25 126.945127.8, 128.3, 128.7, 128.9,
136.1, 167.7, 138.4, 140.7, 155.9, 156.8, 158.2, 176.0. IVB(%: 456
(parent+ 1, 100), 272 (81), 197 (79),_119. (35; Anal . Calc'd. for -
Cerr]Herr]Nerr]derr] 1/2H[err]0( asthefree base) C 69.81, H
6. 51 N 15. 07. FOU N "‘VA lf!' svridin Y “’ 3 .

PZ-vi)-Dh B4 : B
PCT/ 1 B97/ 00132 -48- EXA

3-{2-[4-(6- AWMW-Z%?QN%JHW]W& H&PFE °§"%P£H“‘En'8y5r‘?ﬂ‘%‘° 21 ‘]‘s&ﬂt 8-

yl ami ne: Pr epdorenbidebydeinEoemiplacid’st 800 fpr 2. 81ha-ih i56y5% ofield, 2asldroamehydsan ne
t- butyl car tggrrgl@e foll owed by renmoval of the t-butylcarbamte group, in 83%
yield, nmp 5 ‘(dec., as the hydrochloride salt). [err]HNWR (CDO [err],
[err]): 1.69 (m 4H-NMR €DCQlad):2HA7 (B, 88), (1.9 6w)1H)22.38 (s.nGH)2E!)41 (&, SIFI).(m

7 e 927 %58 my o, 20008, (Bhy, J08 el B, G pk ou e, g4 I 40 20
33.2, 39.2, 52. as ld54i-ﬂ 23-!) 7-24106 28), 7.4 (69 =8, H12B.83, (mL 281)0, 139. 3, :

138. 3, 141. 6, 156. 1, i’@&vﬁn Bk "/Qn QZ% (sbaéeﬂs*l14sl:9)55 8687 @24%06.8-4P1d.3.00) .
113 (27). Anal. Calc'd, for err err /4H err]0

CH[err]CI[eW]“(?S‘?%’ﬂ@ 1\?‘1'7 #ou%f C53 35, H 7.07, N 11.79.
EXAVPLE 45 15 MS (%): 323 (parent+1 7), 167 (35), 149 (100), 113 (37).

m tolyl am de. rr apak Ed e ialie o e s LTh A oP R Qi drked  Bsos

yield, np 88- 534443“-!7103 N 12.32

15 .
2-{4-fluoro-phenyl)-acetamide: Prepared from the final compound in Example 2,
using 4-fluorophenylacetic ecid coupling mediated by N-ethyl, N-(3-
dimethylaminopropyl)carbodiimide, in 38% yield, mp 161-163°C,

'H-NMR (CDCl;, 8): 1.42 (m, 2H}, 2.36 (m, 2H), 2.63 {m, 2H), 2.70 {m, 2H),

20 2.88 im, 1H), 3.15 (m, 2H), 3.45 (s, 2H), 4.51 (bs, 2H, NH), 5.49 (bs, 1H, NH),
6.42 (d, J=8, 1H), 7.0-7.3 (m, 7H), 7.46 (t, J=8, 1H), 7.80 (m, 2H).

3C-NMR (CDCl,, é): 24.3, 30.5, 35.1, 42.8, 54.4, 56.7, 106.9, 110.7,
115.6, 115.9, 126.7, 128.8, 130.8, 130.9, 137.4, 138.3, 141.0, 156.0, 158.2,
160.4, 163.7, 171.5.

25 MS {%): 431 (parent+ 1, 100), 226 (33), 197 (60 ), 109 (60).

Anal. Calc'd. for C,yH,,FN,O'1/2H,0: C 71.05, H 6.42, N 12.75. Found:
C 71.14, H 6.53, N 12.60.

30 Prepared as in Example 1, using (3-phenyl-allyl)-piperazine, in 67% yield, mp 249-
255°C (hydrochloride salt).



[err]HHNWR (CDCl [err], [err]): 2.30 (s, 3H, 2.52 (m 4H), 2.64 (m 2H),
2.83 (m 2H), 3.50 (m 4H), 4.54 (bs, 2H, NH), 6.42 (d, J=8, 1H), 6.48 (s,
1H), 6.83 (d, J=7, 20 1H), 7.04 (d, J=7, 1H), 7.1-7.3 (m 4H), 7.47 (t,
J=8, 1H), 7.83 (m 2H). [err]CNWR (CDCl [err], [err]): 21.5, 33.2, 44.1,
52.8, 60.1, WO?7/®871110. 7, 117.1, 120.8, 123.9, 126.9, 128. PCTABYI00332137. 7,
138.4,138.7, 138.9, 140.6, 155.1, 155.9, 158.2. M5 (%: 416 (parent+1l, 33),
283 (100), 232 (60), 197 (95). 25 Anal . Calc'd. for
Clerr]Herr]Nerr]G C 72.26, H 7.03, Nd4g.85 Found: C 72.08, H7.08, N
16. 74. EXAMPLE 46

(3-{2-[4-(6- Ami no-pyridin-2-yl)-phenyl]-ethyl}-3-aza-bicycl o[ 3, 1. 4 hex-6-yl

) - phenet hyl - ani nék-NMR pa thechydsoaiipridia salt (CRCI,/Me®i : 3f27Bwa@H)£3 .36 by

reaction wt 0. a I £9a %0%11 0 I i n_

met halnol : W: nfkﬂ(ygepgpgk ?ﬁﬁ)’t %B%QCE ygEg . Eﬂ)as lgmrﬁfaogﬁﬁ%f ?ﬁféj fégﬁdf J=7, WO

97/ 36871 1H), 7.33 (m, 2H), 7.51 (m, 3H), 7.79 {m, 2H), 7.93 (dd, JEN.8) BBX/ 00132 - 49-
err] H NVR (CDCl [ esq. Al 2 , 2.8

R IR T T W LW i R )

7.04 (d, 3571284, 12185.7128.8,129:0) 131:94136.¢, 1418, 1432, 145.82147%:8. 250.3,

[err] G NWR (Ggglgerr], [err]): 24.4, 35.0, 36.1, 39.0, 50.6, 55.0, 57.3,

106.9, 5

110. 7. 126. 1, 126. sMS 5 398 (baransd- 1o 544149 FTY 149 B H'AWO%: 156. 0, 158. 2.
HRVS (% : Cal c' d. Ainat. Calctd.fbi-EgHNNBICK1/2HAROC B304, H6.162IN 11084.2Baithd:

EXAVPLE 47 4%%?%% 8'6%§§1 nlql-or?%(;i di n-2-yl)-phenyl]-ethyl}-piperazine- 1
10 benzyl an

- carboxylic de: Prepared as in Exanple 3, using
benzyli sockmnate, in 60%yield, np 1ERAMPEE4Rerr]C. [err] H NVR ( MeOD,
COC [err], [err]) e -3l dpidhl y ] ). 9 (n
4.37 (s, 2H), 4.6 pS TOI NHZ, partry excrnanged), o.Us ( \NFTpa y
exchanged), @Frapargdias ip Exgmple 1,|using (Bphanyl-groryliFpiparagine 7in $4% gieldimp28B- 7. 45
(t ' J =81 15 ﬂdzch (?wgr@cﬁlai‘idezﬂt).
'H-NMR (CDCl,, é8): "1.83 (gn, J=8, 2H), 2.54 (m, 2H), 2.6-2.8 (m, 12H),
15 2.83{m, 2H), 4.47 (bs, 2H, NH), 6.42 (d, J=8, 1H), 7.05 {d, J=7, 1H), 7.1-7.3 (m, .
7H), 7.46 (t, J=8, 1H), 7.82 (m, 2H).
3C-NMR (CDCl,, 6): 28.6, 33.3, 33.7, 53.2, 58,0, 60.3, 65.8, 106.8,
110.7, 125.8, 126.8, 128.3, 128.4, _128.9, 137.6, 138.3, 140.9, 142.1, 156.1,
1568.2.
20 MS (%): 401 (parant+1, 10), 167 (21), 149 (100), 113 (24).
Anal. Calc’d. for Cz,H'”N.-:sHCI'SIZH,O: C 56.27, H7.26, N 10.10. Found:
C 56.35,H7.47, N9.72.

25 dimethyl-phenyll-amide: Prepared as in Example 4, using 3,4-
dimethyiphenylisocyanate, in 80% vyield, mp 122-125°C.
'H-NMR (CDCl,, 8): 2.15 (s, 3H), 2.18 (s, 3H), 2.47 (m, 4H), 2.65 (m, 2H),
2.85 (m, 2H), 3.55 {m, 4H), 4.55 (bs, 2H, NH), 6.35 (s, 1H), 6.42 (d, J=8, 1H),
7.0-7.3 (m, 5H), 7.47 (t, J=8, 1H), 7.82 (m, 2H).
30 13C.NMR (CDCl,, é): 19.0, 19.9, 33.2, 44.1, 52.8, 60.1, 104.0, 110.7,
117.7, 121.7, 126.9, 128.9, 129,, 131.4, 136.6, 137.0, 137.6, 138.4, 140.6,
155.2, 155.9, 158.2.
MS (%): 430 {parent+1, 41), 283 (100), 246 (58), 197 {81), 99 (76).



[err]CGNWR (CDCl[err], [err]): 33.1, 43.6, 44.8, 52.8, 60.1, 107.1, 110.8,
126.9, 127.3, 127.7, 128.6, 128.9, 137.7, 138.5, 139.3, 140.5, 155.9,
157.7. 158.3. M5 (% : 416 (parent+1, 60), 283 (100), 232 (56), 197 (80), 99
(70). Anal. Calc'd. for CJerr]Herr]Nerr]O 1/4H err]0: C 7 ” 13%‘28’ N
16. 67. Found¥O8#7h1 45 H 7.06, N 16.67. EXAVPLE 48 6-[4- '%‘?Z}'?ﬂ"{j

1- (4Fl uor o-phenyl)-1 Htetrazol -5-yl]-piperazin-1 -yl}-ethyl)-phenyl]-
pyridin-2-ylanine: Prepared as in Exanple 1, using [(4-fluoro-phenyl)-1
H-tetrazol -5- yl]piperazine, in 20%yi eF- np 185-187[err] C 25

[err] HNWR (CDC 3, [err] 2.58 (m 4H, 2.67 (m 2H), 2.81 (m 2H), 3.28

(m 4H), 4.51 (bs, 2H, J=8, 1H), 7.06 =7, 1 7.2-7.3
(m 4H). 7.49 (t, AnaB Ca!m} f°'/c&b'sé‘{1p: 2?47?-759%57-%"2%)30 NRQ? &8 [err],
[err]): 33.2,44&4 N PEok. 60.0, 106.9, 110.7, 116.8, 117.1, 125.8, 125.9,
126-9. 128.9, 1310, 137.7, 138.4, 140.4. 155.9, 157.6, 158.2, 30 161.1,
164.5. M5 (% : 445 (parent +1, 85), 1&%%&119 (100) 103 (84) Anal .
Calc'd. for ( erri-{seiz-ideE Ak idiv | : chibrgb4. 63,

EC?’/ 7397}“03{%&%’@%;/ EGESr]éd asm Example 5, using 4-chloropenylact|c acid, in
6-(4-{2-[4- cr&%MdmlenylzosyCI(dﬂue)dwd}othqndaanlt)n 1

-yl t hyl h ly I

yL1oCthyl)e pheny iR (ChEs ;. SV % % 8305023 dd e 420 B2 fm, 45,19,

ci s- (4- phenyl - cycl ohexyl r azi ne, eld
[err] H NVR ( Géb [(nay 21, 3[ ("I']%H) 3.63ds. (3'!1) 41-365 (bSlZEIBNI;lmGW J?BZ‘)H(r?iO!L H)

7 06 (g (5” ero"bﬂ Quﬁ%ﬁmsmsnﬂﬁﬁfﬂsa—%,ﬁw M, J = 8,1 |-|),

- 7.4
150 MR (G [err][_g["m foodipont 533 od, 4 zmapgs%s T, w55, 5
5 bk i i e b ke 05,
) .1, . 2. 99 : arent +1, ,
257 (75), 1971%511%) ,9533%- ZE%@;. P

MS (%): 435 (parent+ 1, 100], 251 (49), 197 (61), 119 (62).
Anal. Calc’d. for CysH,,N,CIO-1/4H,0: C 68.33, H 6.31, N 12.75. Found:
15 C 68.59,H 6.13, N 12.53.

- spiro(4.51decane-2.4-dione: Prepared as in Example 1, using 3-benzyi-1,3,8-triaza-
spirol4.51decane-2,4-dione (prepared as described in WO 95/12577 (1995)),in 42%
20 vyield, mp 190°C {dec., as the hydrochloride salt).

TH-NMR (CDCl,, 6): 1.62 (m, 2H), 2.11 (m, 2H), 2.23 (m, 2H), 2.63 (m,
2H), 2.82 (m, 2H), 2.95 (m, 2H), 4.50 (bs, 2H, NH), 4.63 (s, 2H), 6.41 (d, J=8,
1H), 7.04 {d. J=7, 1H), 7.2-7.4 {m, 7H), 7.46 (dd, J=7,8, 1H), 7.83 (m, 2H}. -

13C-NMR (CDCl,, 8): 33.2, 33.4, 42.1, 49.0, 60.1, 60.2, 106.9, 110.7,

25 126.9, 127.8, 128.3, 128.7, 128.9, 136.1, 167.7, 138.4, 140.7, 155.9, 156.8,
158.2, 176.0. _

MS (%): 456 (parent+1, 100), 272 (81), 197 (79), 119 (35).

Anal. Calc’d. for C,yH ;N0 ,1/2H,0 {analyzed as the free base): C 69.81, H
6.51, N 15.07. Found: C 69.94, H 6.52, N 15.00.



Anal . Calc'd. for (Jerr]Herr]Nerr]O 1/4Herr]0: C 78.25, H 8.27, N 12.59.
Found: C 78.30, H 8.22, N 12.70. EXAMPLE 50 15
6-(4-{2-[4-trans-(4- Phenyl cycl ohexyl ) - pi perazi n-1-yl ] -ethyl }-phenyl)-pyrid
i n-2- ylan1ne Prepared as in Exanple 1, using
trans- (4- pheYQ @9§4ohexyl) pi perazine, in 54%yield, np 178-THBIMO132
[err]HHNMR (CDCl [err], [err]): 1.49 (m 4H), 2.03 (m 4H), 2.47 (m 2H)
2.65 (m 8H, 2.85 (m 2H), 4.50 (bs, 2H, NH), 6.42 (d, J =8,1 H), 7.05 (d,
J=7,1H, 7.1-7.2 (m 20 7H), 7.47 (t, Ja®, 1H), 7.84 (m 2H). [err] CNWR
(cbC[err], [err]): 28.9,33.3,33.5,44.1,49.1,53.5,60.4, 63.3,106.9, 110.7,
126.0, 126.8, 126.9, 128.3, 128.9, 137.6,138.3, 140.9, 146.9, 156.0, 158. 2.
MB (% : 441 (parent+1, 89), 257 (90) ElAﬂEL&Qﬁ, 91 (100) 25 Anal .
Calc'd. for (Jerr]H 1 A J, rlan L 8..27 :
Found: C 77.98, H :
(3-{2-[4-(6- Ammpyﬁmafﬂdzaw) %m&q B. e-pingw-aaa-msucluac@amg-s y]anﬁihéleb( 6- vl
)-(3- phenyl - wmuérbaamenalmrm&hwdn dﬁhﬁ%&twf W@grohfaqms&% %;

yd e |Ve

conpound in 0 usl| n en r opl ona are

anrﬁaglon us ﬁﬁF&ggﬁﬁﬁvé§§ﬁUB@ﬂU%V§ Pég‘pn ﬁethanol in 27%yield, np 160-1

g?é% ?§9t7 ?go%drochl‘amrdn(&ad:l; , &) 01B9Im24R), qhéth(rﬁezmaﬁfss(m WP29'7 1@3 (
n,

2H), 2.43 (mZ{;?«?J‘ ‘EFZ‘V%#%N%H@%%“}M gki'l’)l%‘deﬂs-@ AH). 12 (mg_ 43

(d, J =8, 1H),2H), DA3((dd, J=7,8, BH})7.82.4Ax 2R).3 (m 7H), 7.48 (t, J=8, 1H),

7.85 (m 2 errh

24. 4, gl 5, g% 6[35 ]2%3% W %E 3k§7[3§r£']%%2852§ Paot-9.7,106:8, 110.65.

126. 7, 128. 310 1186.8, 1289, 939:37.38,3,1139. &1554L1§8 242, 1 156.1, 158.2. MS

(9% : 413 (par ent +1,M§gh ggﬁ(‘(a?&.)m,l ),( J.j: ﬁr%zggCalc d. for

err

C[err]H[err]N[err] 2HC . 2H[ err ]C 90, H7.06, N
81, Anal. Calc’d. for ,J'I,.N. C|7 C53 06 H 6.89, N 11.79.
Found: C 53.35,H 7.07, N 11.79.
EXAMPLE 45

15

1olvl-amide: Prepared as in Example 3, using 3-tolylisocyanate, in 85% yield, mp 88-
94°C.
'H-NMR (CDCl,, 6): 2.30 (s, 3H), 2.52 (m, 4H), 2.64 (m, 2H), 2.83 (m, 2H),
3.50 (m, 4H), 4.54 (bs, 2H, NH), 6.42 (d, J=8, 1H), 6.48 (s, 1H), 6.83 (d, J=7,
20 1H), 7.04 (d, J=7, 1H), 7.1-7.3 (m, 4H), 7.47 (t, J=8, 1H), 7.83 (m, 2H).
SC-NMR (CDCl,, é): 21.5, 33.2, 44.1, 52.8, 60.1, 107.0, 110.7, 117.1,
120.8, 123.9, 126.9, 128.7, 128.9, 137.7, 138.4, 138.7, 138.9, 140.6, 155.1,
1565.9, 158.2. |
MS (%): 416 (parent+ 1, 33), 283 (100), 232 (60), 197 (95).
25 Anal. Calc'd. for C;5H,NsO: C 72.26, H 7.03, N 16.85. Found: C 72.08,
H 7.08, N 16.74.

phenethyl-amine: Prepared using the final product of Example 2, by reaction with
30 phenylacetaldehyde and sodium cyanoborohydride in methanal, in 41% vyield, mp
~  165°C (dec., as the hydrochloride salt.



Found: C 59.19, H 7.18, N 9.46. 10 EXAMPLE 52
2-(3-{2-[4-(6- Ami no- pyridi n-2-yl)-phenyl]-ethyl)-3-aza-bicycl o[ 3. 1. J hex- 6-
yl am no) - acetam de: Prepared fromthe final compound in Exanple 2, using
i odoacetam de, in 39.5%yield, np 140[err]C (dec.). [err] H NMR CDCI%err]
[err]): 1.51WQP73$8Rt 2 41 (m 1 H), 2.50 (m 2H), 2.65 (m?F® EF()“"
(m 2H), 3.05 (m 2H), 3.25 (s, 2H), 6.49 (d, J=8, IH, 6.96 (d, J=7, 1H),
7.24 (m 2H), 7.48 (dd, J=7,8,1H), 7.74 (m 2H). [err] CNMR (CDCl[err],
[err]): 25.3, 35.7, 40.6, 56.1, 58.6, 60.349-108.5, 111.1, 128.0, 129.8,
139.2, 139.7, 141.9, 157, 1, 161 0, 177.0. HRVB (%: 352 (parent+1 43) 155
(47) 119 (100) 103 (54

-14- (2-{4-[ 2- (4- Fl UidiNya K‘é‘ﬁ?'ﬁ)"ethﬁ]‘mplzﬂér%él‘ﬂb9“94?%‘f‘hﬁ"}h B’ﬁeml‘}”’pyrl d
In 2- 'yl am ne: féfmfﬁﬁ) 2509 InEXHRLEY (bs, 28] NE), 6.41 (d, J=8, TH), 7.04 (d, J=7,
(4-f1uoro)phenet hyI %era2| ne, in 35%vyield 65- 167C. [err] H NWR
(coCl[err], [ert »72‘75 Ay THY, 7434, =871 58(2%'31'1; 4.51 (bs, 2H NH), 25
6.42 (d, J=8, 1H), GQOEMRMCOLN, 87. 25.4( 35.0,-96.1.89.0, 5016, 6510, ¥N.3, 1069, (M

355, 53 1, 8 B0bolie 1A, T e 110 8 e S 357140,1 87 g8, ©
130. } 135.9, 11&8.9», 137.6, 138.3, 140. 9 156 1, 158,2, 159.8, 163.0. 30
:‘\/Er ( é% erf?i[ (eP?]r Ie:% Hﬂ hil@ﬁ»m?é?: r‘f 38@8 % 55%&74%230{17 ésﬁgeéouggl CCd

72.74, H 7.05, N 13.22. V\D 97/ 36871EKA_|\£IELL1
PCT/ | B97/ 00132 - 52- A5

- Met hyl - 2- phenyl -
Prepared as 1% teavigmiges zﬁ-pﬁ@awenbﬂ-ﬁgqvamtsema%%w' H“IBO%
yield, np 252- Zﬁmﬁgo he hydrochl ori de salt 5 [err]H—NIVR
(CDCI[err] [err]):

283 ‘H NMR QMeOD CDC!,. ¢|$_)|2 2. 48 (m, 4!-!), 2. 63H2n 2H). 2. 80 (m. g}-l). 3. :li_B
{m, 4H), 4.37 (s, 2H), 4.61 (bs for NH,, partly exchanged}, 5.03 (m, NH, partly
exchanged), 6.41 (d, J=8, 1H), 6.99 (d, J=7, 1H), 7.1-7.3 (m, 7H), 7.45 (t, J=8,

18 1H), 7.76 (m, 2H). _
13C-NMR ({CDCl,, 6): 33.1, 43.6, 44.8, 52.8, 60.1, 107.1, 110.8, 126.9,
1272.3, 127.7, 128.6, 128.9,/137.7, 138.5, 139.3, 140.5, 1556.9, 157.7, 158.3.
MS (%): 416 (parent+ 1, 60), 283 (100), 232 (56), 197 (80), 99 (70).
Anal. Calc'd. for C,gH,oNsO-1/4H,0: C 71.49, H 7.28, N 16.67. Found: C
20 71.45,H 7.06, N 16.67.

pyridin-2-yvlamine: Prepared as in Example 1, using [{4-fluoro-phenyl)-1H-tetrazol-5-
yllpiperazine, in 20% yield, mp 185-187°C.

25 'H-NMR {CDCl,, 8): 2.58 {m, 4H), 2.67 (m, 2H), 2.81 (m, 2H), 3.28 (m, 4H), °
4.51 (bs, 2H, NH), 6.45 (d, =8, 1H), 7.06 {d, J=7, 1H), 7.2-7.3 (m, 4H), 7.49 (t,
J=8, 1H), 7.60 (m, 2H), 7.85 (m, 2H).

3C-NMR (CDCl,, d): 33.2, 48.7, 52.1, 60.0, 106.9, 110.7, 116.8, 117.1,
125.8, 125.9, 126.9, 128.9, 131.0, 137.7, 138.4, 140.4, 155.9, 167.6, 158.2,
30 161.1, 164.5.
MS (%): 445 (parent+ 1, 85), 197 (80), 119 (100), 103 (84).
Anal. Calc'd. for CoH,sNgF: C 64.85, H 5.67, N 25.21. Found: C 64.63,
H 5.75, N 25.36.



(m 3H), 3. 4 (m 1H), 4.54 (bs, 2H, NH), 6.41 (d, J=8, 1H), 7.04 (d, J=7,
1H), 7.1-7.3 (m 7H), 7.46 (t, J=8, 1H), 7.84 (m 2H). [err] G NW\R
(cDO [err], [err]): 14.4, 33.4, 39.3, 48.3, 53.6, 60.4, 61.3, 106.9, 110.7,

125.8, 126.9,127.0, 128.2, 128.9, 129.3, 137.6, 138.3, 140,6, 140.9, 10

156. 1, 158. 3WOMHE3IH : 401 (parent+1, 64), 309 (35), 217 (408cTABY70§i34), 91
(100). Anal. Calc'd. for Jerr]Herr]Nerr] 3HCOHerr]0: C 59.15, H 7.06, N
10.61. Found: C 59.07, H 7.22, N 10.46. EXAMPLE 55 15

6-(4-{2-[4(1.2. 3. 4-Tetrahydro-napht hal en-ggyl ) - pi perazin-1

-yl ]-ethyl }-phenyl)- pyridin-2-ylam ne: Prepared asin Exanple 1. using

4-(1, 2, 3, 4-tetrahydr o- napht hal en- 2-yl)-piperazina, in 33%yield, np > 220C
as the hydrochl oride salt. 'H-NI\/R (CD&M_‘E_,_Qerr] 1 65 (m1H), 2.15 (m
1H),2.6-3.0 (M 17H) 4 b B2k f d _ 7.09.(m 5H),
7.26 (m 2H) 7.46 1. OF 20 2 . r],
[err]): 26.1, MBQ Rbemed%panm Exd‘ujhlé 160sidg GE:-@; &eﬁvlgavclbhexvmﬁié’&aﬂne 1i35. 8,

126.9, 128.5, J@R.hid, J,gé 7-1 gscg 136.4,137.6, 138.3, 140.9, 156.1, 158.2.
VB (%: 413 (parent +1 9 65 197 (30), 131 (100). 25 Anal .
Calc' d. for ¥ err] FHAMR ]613H@'p (s #13), 185 .66 2. 29 (0. TH, 2/8e2i8dim, C

62.44, H 7.11, 1d}h)1ﬁséQm,El‘4ﬁM°6<E<b‘§62u HY. 6.42 (d, =8, 1), 7.06d, J=7, 1H1,7.2;
N-(1-{2- 14 (6-A d f o P8I 72 1
For pﬁenyn(aaeg‘a%?aﬁﬂkﬁ'a&aag@?r&f TPy 127211 wo

Enl/ritzjl |13| g63a;n 107 P NRCDCK o1 mwd“@hﬁlﬁéggﬁ g Z%?as%éas? |5 1°6rr'gdi ated

% N- ) et hyl , I\i’)&;'d%?hy?é;ﬁi ﬂ%ﬁoﬂ%ﬁf’cd&ﬂcﬂn 2% 2! 37-6 1383y 741 ?f‘r?)-"QOC
ec.

PCT/ 1 B97/ 00132 53 54 2.24

3H), 2.53 (m “@g%”kwﬁ'é" 7 r#s {3@”} 1§1 ~, 45(m (2rrn|)

6.10 (m 1 H), oy Adnel Cal'd: fercszumon%oumams,mzo,(« M2.804) FouhddC (t ,

J=8, 1H), 7.8%4 59, KE)22, N 12.70.

15

viamine: Prepared as in Example 1, using trans—(4-phenvl-cyclohexyl)-p:perazme, in
54% vield, mp 178-180°C,
'H-NMR (CDCl,, 8): 1.49 (m, 4H), 2.03 (m, 4H), 2.47 (m, 2H), 2.65 {m, 8H),
2.85 (m, 2H), 4.50 (bs, 2H, NH), 6.42(d, J=8, 1H), 7.05(d, J=7, 1H), 7.1-7.2 (m,
20 7H), 7.47 (t, J=8, 1H), 7.84 (m, 2H).
C-NMR (CDCl,, 8): 28.9, 33.3, 33.5, 44.1, 49.1, 53.5, 60.4, 63.3, 106.9,
110.7, 126.0, 126.8, 126.9, 128.3, 128.9, 137.6, 138.3, 140.9, 146.9, 156.0,
188.2.
MS (%): 441 (parent+1, 89), 257 (90), 197 (40), 91 (100).
25 Anal. Calc’d. for C,gH,N,01/4H,0: C 78.25, H 8.27, N 12.59. Found: C
77.98, H 8.25, N 12.60. |

phenyl-propyl)-amine hydrochioride salt: Prepared from the final compound in
30 Example 2, using 3-phenylpropionaldehyde via reductive amination using sodium
" cyanoborohydride in methanol, in 27% yield, mp 160-163°C as the hydrochloride
salt from 1,2-dichloroethane.



[err]CGNWR (CDCl [err],[err]:32.1, 34.6,42.7,48.6, 52.8, 57.2, 60.6,
107.0,110.7, 5 115.5, 115.7, 126.9,128.8,130.8, 130.9,137.8, 138. 4,
140. 2, 155.8, 158.3, 160.8, 163.2, 170.2. M5 (% : 419 (parent+ 1, 43). 391
(381, 167 (40 149 (100), 119 (46), 113 (73). HRMVMS: Calc'd.

C[err]H[err] TSR 419.2247. Found: 419.2266. 10 piimyrnors:
EXAMPLE 57 8-{2-[4-(6-Am no-pyridin-2-yl)-phenyl]-ethyl} -3-phenethyl-I
.3.8-triaza- soiro[4.5]decane-2,4-dione: Prepared as in Exanple 1, using
3 phenet hyl -1, 3, 8- triaza- sp|r0[4 5] decan®12, 4-dione, in 45%yield, np
176- 180 C as the hydrochl ori de salt. 15 [err]H—NNR (CbCl[err], err]):

LS 2 202 (o Bk 3 (e Aok 33 et s Gcaet D6 3 s o2
2H), 7.2-7.3 (8H),FD9 (M, 3H), @54 ﬂ)sBZH,lNﬂ) 6430, Oms 2114)). 7009r@] £=HVIRY), 7.1-

(cDC [err], [e 3 3 9.0, 59.7, 60.1, 106.9, 110.7,
126.6, 126.09, %2%"!?@23‘&?‘%13930?“&37758“&%'?’4 140.7, 156.0, 156.8. 20
158.3, 176.1. M5 (99°C-NMR (TGt 24.3, 375) 33.5565(%53D,0,3901,6500)57.3,306.85) ,

.74, N 14,68, 1#Bind 258 Aferts (984 LA MEDCASY & pprt i Byedn s 2 T
8-{2-[4-(6-Am nd8yri di n- 2-yl ) -phenyl ] - et hyl } - 8-aza- bi cycl o[ 3. 2. 1] oct - 3-
yl am ne: Prepared aggi@g, %@{pereiuwsv@gﬁsa 3, 395%6606%-(fody, ] oCt - 3-yl am ne

as the t-butyl carbarrate tection USIt5% trifluoroacetic

acid, in 67%yield, ARY- 99*9@@@'&7Ha%4%%91’&qz5&'9a¢ 9%+ 7-R6AN.81.

(CDOI [err] [er ebirig: h%(gnnﬁHh,NJsié (m 2H), 1.68 (m 2H), 1.91 (m 2H),

30 2.63 (m 2H) 2.78 (m 2H), 3 ( 1 3.29 (m 2H), 4.50 (bs, 2H,

NH), 6.39 (d9 J=8, 1H), 703(d J7 %@Mlﬂ_&ﬂ(m 2H), 7.45 (t, J=8, 1H),

7.81 (m 2H) [ err] g{BIVE-I4 , he felclé :

56,8 1068, 140 £ 120l ioet b g the S chinboting, e bl dy Sing
|odoacetamide, in 39.5% vield, mp 140°C (dec.).

'H-NMR (CDCl,, 8): 1.51 (m, 2H), 2.41 (m, 1H), 2.50 (m, 2H), 2.65 (m, 2H),
15 2.75 (m, 2H), 3.05 (m, 2H], 3.25 (s, 2H), 6.49 (d, J=8, 1H), .96 (d, J=7, 1H),
7.24 (m, 2H), 7.48 {dd, S=7,8, 1H), 7.74 (m, 2H).
BC-NMR (CDCl,, d): 25.3, 35.7, 40.6, 56.1, 58.6, 60.1, 108.5, 111.1,
128.0, 129.8, 139.2, 139.7, 141.9, 157,1, 161.0, 177.0.

HRMS (%): 352 (parent+1, 43), 155 (47), 119 (100), 103 (54).

20

ylamine: Prepared as in Example 1, using (4-fluoro)lphenethyl-piperazine, in 35%
yield, mp 165-167°C.
'H-NMR (CDCl,, 6): 2.5-2.7 (m, 12H), 2.7-2.9 (m, 4H), 4.51 (bs, 2H, NH),
25 6.42 (d, J=8, 1H), 6.95 (m, 2H), 7.05 (d, J=8, 1H), 7.14 {m, 2H), 7.25 (m, 2H),
7.47 (t, J=8, 1H), 7.83 (m, 2H).
*C-NMR (CDCl,, é): 32.8, 33.3, 53.1, 60.3, 60.5, 106.9, 110.7, 115.0,
115.3, 126.8, 128.9, 130.0, 130.1, 135.9, 136.0, 137.6, 138.3, 140.9, 156.1,
158,2, 159.8, 163.0.
30 MS (%): 405 (parent+1, 92), 221 (100), 197 (53), 123 (75).
Anal. Calc’d. for CxH,FN,1/4H,0: C 72.61, H 7.31, N 13.55. Found: C
72.74,H 7.05, N 13.22.



-54- M5 (99 : 323 (parent+1, 23), 197 (25), 149 (36), 109 (57), 95 (100).
Anal . Calc'd. for (Jerr]JHerr]Nerr]J]HO 3/2Herr]OCHerr]CJerr]: C 53.57,
H 6.85, N 11.90. Found: C 53.90, H 7.09, N 12.14. EXAMPLE 59 5

4- Am no- 1- (2-[ 4- (6-am no-pyridi n-2-yl)-phenyl]-ethyl)-piperidine-4-carboxyl
I c acid ben®Woewmse: Prepared as in Exanple 1, using PCT/IB97/00132

4- am no- pi peri di ne-4-carboxylic acid benzylam de, np > 240C (dec.) as the
hydrochl oride salt. [err]H-NVR (CDCl[err], [err]): 1.47 (m 2H), 2.36 (m
4H), 2.64 (m 2H), 2.87 (m 2H), 2.92 (msxH), 4.42 (d, J=6, 2H), 4.47 (s,
2H), 6.42 (d, J=8, 1H), 7.05 (d, J=7, 10 1H), 7.2-7.4 (m 7H), 7.47 (t,
J=8, 1H), 7.83 (m 2H), 8.02 (bs, 1H NH). [err]CGNWR (CDCl [err], [err]):
33.1, 34.8, 43.2, 48.9, 55.1, 60.3, 1EZAM,ELE_5Q9 126. 9, 127 3 127 6,
128.6, 128.9, 137 ‘ ! '
(parent+1, 100),

derr]Herr] N[:bmm{;apmdm ie ﬂqrmﬂe:m[ -eqmq ‘em[em p~ph@wﬂ@tmmne|raem¢2m 3N%L2. 21.
15 Found: C 54idkf mbizBaibbeet! dvand hydioXbiidseh)

6-(4-{2-[4-(2 Amn - et &P i pera

-yl ]-ethyl] EphenyI)HﬁW%f s B a?rf’ﬁéd Jﬁ%&&ﬂe%l‘f&émr HHER R 7dm: 10HL 283

2,971,410 1 0 OB
yield, as a hybldsbp PGP =8n 3 7 bR B Bttt e sait [err] H VR
(CDO ferr], Lerr]) ¥CINGR (CnCI2H): 242; 335,(30.3148)3, £3.61c0m, X8, 16650 (bs,
N 0 L Yk oo S s, A vdo A,
60. 4, 106. 9, L 0L5B, L2VE&B3128. 9, 137. 6, 25 138.3, 140.9, 156.0, 158.2. N5 (%:
ﬁéfxs( P d T br8 el T j gﬂ‘}"r\ﬁ'ﬂ j%q?%oeléig(f@ﬁr?%%sé@&%%&ww 61
30 2. Ami no- 1 Anal. Calc’d. for CygH;N3HCI'H,0: C 59.15, H 7.06, N 10.61. Found:

-(4-{2-[4-(6- 9.2 Wy 22iN11848. ) - phenyl ] -et hyl } - pi perazin-1 -yl)-3-
phenyl - propan-1-one: Prepared fromthe title conmpound in Exanple 3B, using
t- BOC phenyl al ani ne coupling nedi at edml ,

N- ( 3- di net mg am nog@adR!4 : ro-na

pvridin-2-vlamine: Prepared asin Example‘l using 4-(1,2,3 4—tetrahydro-naphthalen—
2-yl)-piperazine, in 33% yield, mp > 220°C as the hydrochloride salt.
"H-NMR (CDCl,, 6): 1.65 (m, 1H), 2.15(m, 1H), 2.6-3.0 (m, 17H), 4.52 (bs,
2H, NH), 6.41 {d, J=8, 1H), 7.09 [m, 6H), 7.26 (m, 2H), 7.46 (t, J=8, 1H), 7.84
20 {(m, 2H).
Y3C-NMR (CDCl,, 6): 26.1, 29.4, 32.0, 33.3, 49.1, 53.5, 60.3, 60.4, 106.9,
110.7, 128.7, 1 25'.8. 126.9, 128.5, 128.9, 129.5, 135.9, 136.4, 137.6, 138.3,
140.9, 156.1, 158.2.
MS (%): 413 (parent+1, 30), 229 (65), 197 (30), 131 {100).
25 Anal. Calc’d. for C,yH3,N3HCI: C 62.13, H 6.76, N 10.73. Found: C
62.44, 4 7.11, N 10.49.

phenvll-acetamide: Prepared from (1-{2-14-(6-amino-pyridin-2-yl)-phenyll-ethyl}-
30 pyrrolidin-3-yi)-2-amine, using 4-fluorophenylacetic acid coupling mediated by N-

ethyl, N-(3-dimethylaminopropyl)carbodiimide, in 55% yield, mp 90°C (dec.).



WD 97/ 36871 PCT/ 1 B97/ 00132
-55- in 68%yield, followed by deprotection using trifluoroacetic acid in
nmet hyl ene chloride in 78% yield, np 230C (dec.) as the hydr ochl ori de salt
from et hyl ether. [err]H—NI\/R(CDCi[err] [err]): 1.89 (m 1 2.31 (m

2H), 2.50 (mWOSJB6SH 74 (m 3H), 2.90 (m 1H), 3.10 (m 1 HFCTABYPOLSz
H, 3.5-.37 (m 2H), 3.94 (m 1 H), 4.59 (bs, 5 2H, NH), 6.39 (d, J=8, 1H),
7.02 (d‘,J:7, 1H, 7.1-7.3 (m 7H), 7.44 (t, J=8, 1H), 7.82 (m 2H).
[err]CGNWR (CDCl [err], [err]): 33.1, 41.9-8635.2, 52.5, 52.8, 59.9, 107.0,
110.6, 126.9, 128.6, 128.8, 129.4, 137.6, 137.7, 138.3, 140.5, 155.8,

158.3, 173.0. M5 (N 430¢é£arent +1 23), 167 ﬁ 149 (100), 133 (72£
113 (25). 10 FHYEMR (EDEh.8): 1 fi4 o], 2H | 24 m) 8ile 2,533mAH). 272 1ped) 0 C
56.19, H 6. 99, Hl7blm/u) Eoswn 1@)5555& zH»%?ﬁtm,les%(dEWhﬁ 622 (m

f:tz g4 §/|6) A;nmngegyrl di nF@dX‘Qs-B‘rﬁe{]&cén%{eiH% %é enzyl 8-aza- bi cycl of 3. 2 1] o0

(ﬁ bﬁnéyl ﬁl aza- bi cy%ﬂm&%ﬂa sﬁ.a&v.la)t? hﬂammszmﬁi%bes r1b<idk,|;ieoj as
t he hydrochl ori
(m 21y, 1705 hsBryte7 §3b el g (B R 17k 3.4 1402, Ths d el
(s, 2H), 4.49 (beostBaJ!H)ﬂo.&Al (d, J=8, 1H), 7.04 (d, J=7, 1H), 7.2-7.4
(m 7H), 7.46 (t, m ] rl r
57 0! 555 ‘38 5. 1398 ‘*Z%a‘bg“gg""é“&sés%sg&g%ﬂ’ &-‘sggﬂshga? &’% 119 (46, 143’
126.9, 128. 1, 12935 128.9,137.7, 138.3,140.3, 140.7, 156.0, 158.2. M5 (%:
413(parent+1, 6), 4 ALN.GF: 418%ha7A . '?(}Gfor :
Cerr]Herr]Nerr] g’ﬂ%‘éHtaeagcr%%'%’ %f % ﬁg ?17 %k?)dcghg our?d C 60. 33
H 6.82. N 10189. 25 .E_AM_.LE_QZ EXAI\/PLE 63 1
-(1-(2-[4-(6-Am no- paLL3 g2 : AR Shélse
ea: Prepared as_in A 80C
as the hydrochl : 25 8f p["ehﬂ‘?"gf‘ﬂ‘f"?tm"bﬁbs'
1.93 (m 2H), 2trﬁia-émol2.ﬁldec2n£85,—c{ome m&%&celemiQ 76M802Id)as ths Hdrdchoridéd) |
3.60 (m 1H), a% J=8, 1H), 6.92 (m 2H),
15 'H-NMR (CDCl,, 8): 1.51 {(m, 2H), 2.02 (m, 2H), 2.23 (m, 2H), 2.63 (m, 2H),
2.82 (m, 2H), 2.92 (m, 4H), 3.73 (t, J=7, 2H), 4.54 (bs, 2H, NH), 6.42 (d, J=8,
1H), 7.05 {m, 2H), 7.2-7.3 (m, 5H), 7.47 {t, J=8, 1H), 7.83 (m, 2H).
3C-NMR (CDCl,, d): 33.2, 33.3, 33.8, 39.5, 49.0, 59.7, 60.1, 106.9,
110.7, 126.6, 126.9, 128.5, 128.9, 129.0, 137.7, 138.4, 140.7, 156.0, 156.8,
20 158.3, 176.1. |
MS (%): 470 (parent+ 1, 70), 360 (67), 340 (100), 338 (75), 332 (55).
Anal. Calc’d. for C,gH,,NsO,1/2H,0: C 70.27, H6.74, N 14.63. Found: C
70.16, H 6.65. N 14.85.

25 .
yvlamine: Prepared as in Example 1, using 8-aza-bicyclo[3.2.1]oct-3-ylamine as the
t-butyl carbamate, followed by deprotection using trifluoroacetic acid, in 67% vield,
mp >300°C as the hydrochloride sait.

'H-NMR (CDCl,, d): 1.45 (m, 4H), 1.54 (m, 2H), 1.68 (m, 2H), 1.91 (m, 2H),

30 2.63 (m, 2H), 2.78 (m, 2H), 2.93 (m, 1H), 3.29 {m, 2H), 4.50 {bs, 2H, NH), 6.39

(d, J=8, 1H), 7.03 {d, J=7, 1H), 7.24 {m, 2H), 7.45 (t, J=8, 1H), 7.81 (m, 2H).

C-NMR (CDCl,, 6): 26.9, 35.6, 41.2, 43.0, 53.3, 58.8, 106.8, 110.7,

126.7, 128.9, 137.5, 138.3, 141.1, 156.0, 158.2.



7.2-7.4 (m 7H), 7.42 (t, J=8, 1H), 7.69 (m 2H). [err]CNWR (CDC [err],
MeOD, [err]): 31.9, 32.8, 46.2, 52.4, .60.1, 107.3, 110.9,

.119. 0, 122.4,127.0, 128.8, 137.8, 138.6,139.3, 140.0, 155.6, 155.9, 158.5.
WD 97/ 36871 PCT/ 1 B97/ 00132
-56- M5 (% wdeéparent + 1, 78), 323 (52), 232(50), 197(100) , reTmBaY13219
(79), 103 (69). Anal. Calc'd. for JerrJHerr]Nerr]O 2HO 1/2Herr]O
3/4CHerr]CJerr]: C55.11, H6.02, N 12.48. Found: C 55.34, H 6.05, N
12.14. 5 EXVPLE 64 1-(1

-(2-[4-(6-Am no-pyridin-2-yl)-phenyl]-ethyl)-piperidin-4-yl)-3-benzyl -urea:
Prepared as in Exanple 1, using 4-(benzylureido)-piperidine, in 24%yield,
nmp 120[ err] C (dec. Msatki:hB28 yshrarak 10r23le197(26), {49 (364 10ER57), 95 (100).
(CDCl[err],[err]): 1

10 2.7-2.9 (m 4H) A"Sﬁéf"(% %’% *}g{?%?l?}g@?)ng'z %g‘sf j%s(ab%ﬁﬁii{@o
4.90 (m 1 H), Fobndt1C(%8.90, HF.09, NM#2.14.03 (d, J =7, 1 H, 7.1-7.3 (m 7H)
7.46 (t, J =8, 1 H, 7.81 (m 2H. | (CDCI[err] [err]): 32.7,

33.4, 44.5, 47.1, 52.3, 60.2. 1069 L S 912731275
128.6,.128. & 137. 7 HAIBING J&-18-g 1 Zny] b ine-lm

t+1, 10 E027 1 A g@g
(C:Fg; (ra]nH[ err] N) err 3#3?# ”14‘%)&*%@1 u},ﬁg iém‘o ﬁhm&%ﬁ&r?gb&g'%gr 23,
H6.57 N 13. 239[ id @KM‘E‘%H‘PZB 40°C (dec.) as the hydrocﬁlonde salt.

N- (1-{2- 4- (6- Ani nonmnmmelg, oY ) 4R 2H) -£86h) 4H), RB4I (AN, 21287 (e, 2Mh; T | uor

- phenyl t ami d d as | e 1. usi
o DT Ly oo 87 e 2l AT 25, 2, TR, e ek? i 8. 1. 15,10, yr
(chi)ec %I_ 6812 '2103 %V@h@ﬁéﬁhﬂ (%gﬁ?t]éﬂ)N%%K@é@é{)ﬁ%Dﬁ%ﬁgﬂH‘]g%)BliB7 (2|r_n|)
ALl P D B8, 432 7 1

3.50 (s, 2H). 3.79 zf’é 5 3
6. 42 EZ JH): 812619,-427.3, 027.6n12816) 128.92-137F,(138.5140.5.. V&6.Q.4t68.3, 1:77871%% 1
H, 7.81 (m 2H). g (%): 430 (parent+1, 100), 197 {47), 133 962).

Anal. Calc'd. for C,gHs NeO'HCI'6/4H,0-CH,Cl,: C 56.55, H 6.42, N 12.21.

15 Found: C 56.88, H 6.84, N 12.09.

Prepared as in Example 1, using (2-amino-ethyl)-piperazine as the t-butyicarbamate,
" followed by deprotection using trifluoroacetic acid in methylene chloride, in 90%
20 vyield, as a hygroscopic solid as the trifluoroacetate salt.

'H-NMR (CDClL;, 8): 1.93 (m, 2H), 2.3-2.5 (m, 14H), 2.81 (m, 2H), 4.50 (bs,
2H, NH), 6.40 (d, J=8, 1H), 7.03 {d, J=7, TH), 7.23 {(m, 2H), 7.45 (t, J=8, 1H),
7.81 (m, 2H).

3C-NMR (CDCl,, 6): 33.3,563.2, 60.4, 106.9, 110.7, 126.8, 128.9, 137.6,

25 138.3, 140.9, 156.0, 158.2.

MS (%): 326 (parent+ 1, 8), 167 (25), 149 (100), 133 {45), 119 (28), 113
(25).

HRMS. Calc’d. for C,,H,,Ns: 326.2345. Found: 326.2340.

phenvl-propan-1-one: Prepared from the title coinpound in Example 3B, using t-BOC
phenylalanine couplingmediated by N-ethyl, N-{3-dimethylaminopropyl}carbodiimide,



[err]CGNWR (CDCl [err]. [err]): 32.0, 33.5, 43.0, 46.5, 52.2, 60.2, 106.9,
110.7, 115.7,115.95,126.8, 128.9,130.8, 130.9, 137. 6, 138. 3, 140. 7, 156. 0, 158. 2,

170.0. 30 MB (% : 433 (parent+1, 70),155 (48), 119 (100) 103 (61).
Anal . Calc'd. for err]H[err]N[err]O: 2HC 3/4H err] O C60 /ni ?231, N
10. 80. Found™ed788766  H 624, N 10. 75, WD 97/ 36871 97001

PCT/ 1B97/ 00132 -57- EXAMPLE 66

{2-[4-(6-Am no-pyridin-2-yl)-phenyl]-ethvl}-(8-aza-bicyclo[3.2.1
]oct-3-yl)- am ne: Prepared as in Exanpl e-86; using

N-benzyl - (8-aza-bicyclo[3.2. 1 Joct-3-yl)-amne followed by debenzyl ation
usi ng ammoni um_formats and 10% pal | adi um on-carbon 5 in ethanol, in 71%

yield, np 170[ & 888 (ipld, follaweq Ry fRRIPISETIOn LSigS tafipqroagesic, qid g methylene

(cod [err], [ erchlatide i 285 (yield, 4hp 230° 6 fddcy as2hb hy&roZmaﬂ& édliifr&h%thy?et?mZ 9
(m 4H), 3.54 (m 24

(a3 47T o p Tl Ty 065 oy e 0 2
[1% réc- T'(\)/Rl(z cDa. $@(rii ] 1H)| 8110 {jvi, 12@ 31.313648H) ., 805-37 (f] 281), 3.94(m, $H), 2.59.(b8, 9,
(par ent +1, 6% %ﬁ@(ég?}g 533(%@'?7 6&;{% (—1%(})“}5;);\ 3%@7@&@(&?—8%

C[err]H[err]N[QrB:}ttﬁJ—mEILZH[err]O1/4CH[err]CI[err] C53.73, H7.24, N

12.38. Found: C 53. 4y @ l,y')l 1%30f‘ 145§AWE'2|E5‘§75r 28;,59.9),107.0,.110.6.

6-{4-[ 2- (4- Ami no- pi peri hen m-rfe:
Prepar edas in BheSel 2816, 1@%91 %ﬁoi?lér 83843 dﬁﬂrﬁ))15}5|-§)eﬁ8d3.n‘e730

fol I owed by debl ockigeg:t §3é fdaumr10§§?t1'e<% @ei Gimmsi hgs'sem) Ghlsqppfle at

roomtenperature, in _100% |"'uor oacetate salt.
[err] H NVR (HEA sal HRMS3C m]for%ws f4(’1:9 F1)55 $9.0H §.89. Miry1.7Q. 17
(m 4H), 20 3. $bukdh CHE.55,3H 8073, N 1182, 3 78 (m 2H), 6.96 (d, J=8, 1H),

7.14 (d, J=7, 1H), 7.52 (m 2H), 7. 783%%5%_&;7 95 (dd, J=7,8, 1H).
[err]CG-NMR (CDO [err], [err]) 285 ~1 =, 46 8, 519 112.0, 112.9,
128.9, 131.1, 132. 3{2-14 odpvrigind2dv)-ghentibéth@}-(8 :
yl)-amine: Prepared as in Example 1, using (a-banzyl-s—aza-bncyclols 2.1}oct-3-yl)-
16 amine, mp 260°C (dec.) as the hydrochloride sait.
"H-NMR (CDCl,, 8): 1.45 (m, 3H], 1.53 (m, 2H), 1.72 (m, 2H), 1.97 (m, 2H},
2.7-2.8 {m, 4H), 3.18 {m, 2H), 3.54 (s, 2H), 4.49 (bs, 2H, NH), 6.41 (d, J=8, 1H),
7.04 (d, J=7, 1H), 7.2-7.4 {m, 7H), 7.46 (t, J=8, 1H), 7.83 (m, 2H).
'C-NMR (CDCl,, 6): 27.0, 36.5, 38.3, 48.1, 48.9, 55.5, 58.5, 106.9,
20 110.8, 126.6, 126.9, 128.1, 128.5, 128.9, 137.7, 138.3, 140.3, 140.7, 156.0,
158.2,
MS (%): 413 (parent+ 1, 6), 200 (40), 133 (28), 91 {100).
Anal. Calc’d. for Cy,H,,N3HCIH,O: C 60.06, H 6.91, N 10.38. Found: C
60.33, H 6.82, N 10.39.

25

Prepared as in Example 1, using 4-(phenylureido)-piperidine, mp > 280°C as the
hydrochloride sait.
'H-NMR (CDCl,, é): 1.41 (m, 2H), 1.93 (m, 2H), 2.17 (m, 2H), 2.585 (m,
30 2H), 2.79 (m, 2H), 2.92 {m, 2H), 3.60 (m, 1H), 6.39 (d, J=8, 1H), 6.92 {(m, 2H),
= 7.2-7.4 im, 7H), 7.42 (t, J=8, 1H), 7.69 (m, 2H).
':’CjNMR (CDCl,, MeQD, 6): 31.9, 32.8, 46.2, §2.4, .60.1, 107.3, 110.9,
.119.0, 122.4, 127.0, 128.8, 137.8, 138.6, 139.3, 140.0, 155.6, 155.9, 158.5.



M5 (9%9: 297 (parent+ 1, 100), 197 (50), 133 (52). 25 Anal . Cal c' d.
for errJHerr]Nerr] 3(Cer]HF[err]Jerr])Herr]O C 43.91, H 4.45, N
8.53. Found: C 43.82, H4.1 1, N 8.48. EXAMPLE 68 4- Ami no-1

-{2-[4-(6-am no-pyridi n-2-yl)-phenyl]-ethyl}-piperidine-4-carboxylic acid
nmor ehol i ne- Y@ MB68%r epared as in Exanple 1, using 4-ani no- BCHERTAKR2- 4- 30
carboxylic acid norpholine-amde, in 13%vyield, np >280[err]C as the

hydr ochl ori de salt. WO 97/ 36871

PCT/1B97/ 00132 -58- [err]H-NVR (CDCl [errig6-[err]): 2.2-2.4 (m 4H), 2.57
(m 2H), 2.79 (m 2H), 2.8-2.9 (m 4H), 3.5-.37 (m 8H), 4.48 (bs, 2H),
6.41 (d, J=8, 1H), 7.04 (d, J=7, 1H), 7.24 (m 2H), 7.46 (t, J=8, 1H), 7.81
(m 2H). [err]C NVMS D4 (pprent e ;1 78); 323 (52), 232 (50), 197 (100), 133 (82), 119

33. 4, 34.0, 37. Q780168489 60. 3, 61. 3,67. 1, 106.9, 5 110.7, 126.8, 128 9,

137. 0 138.3, 156.0, 158.2 (carbonyl carbon not visible in this scan). M
(%: 410 (parent +1Aan)CG"'Zﬂszdb)Haq&oZHQQM?H:OC%(\“EH@P':fc‘Fr55 11, 1 802, N
Cerr]H err] N#x48.Oreld & 68t44€H 053N @ H4rr] Cl[err]: C55.11, H6.02, N
12.48. Found: C 55.34, H6.05 N 12.1 5

EXAMPLE 69 -

4- Ami no- 1- { 2- [ 4- ( 6121H{Qe4-¥6-Aivincpylidi Diphs ' @af boxyl
i id | di d

4~ aim no- pi per PR é”‘s“"n%% |P§‘4"3% s wgldaHF' . daﬁ%'e;wmw np
220C (dec.) asldbd:bamwriwdmoblmdesdalt 15 [err]HHNVMR (CDCl [err],

a5 8 (bs. ary. R oDl i Tlaz i, 2R, (V83 o2 4B rilzgs 3 08 iy, © (T
H, 7.22 ( Mo 2447 -2.9 (mat sapds- 1194.32 (B9 < Fn2H4- 48[(@ ZHCNEI 9T T 1]

[err]): 33.4, ga1fs, J:8, 4I,H)4'ﬁ;09,(d I=P.157.3.7. §@n47H)1961-é9(t J]-'l@ 110.'1%6 (n%
128.9, 137.6, 138.3.1471.0,156.0, 158.2, 173.

(parent +1, 28)2H197 (38) 149 (63), 133(100) Anal Cal c' d for
Clerr]H err] N err] ®¢MmRL{co¢igra] B 83.14] G4ls3r47.1, §235.6002, tbdiab410M,

13.48. 126.9, 127.3, 127.5, 128.6, .128.9, 137.7, 138.6, 139.2, 140.6, 156.0, 157.5,
15 1568.2.
MS (%): 430 {parent+ 1, 10}, 155 (50), 135 (28), 119 (100), 103 (55).
Anal. Calc’d. for C,eHyNsO-2HCIH,0: C 60.00, H 6.78, N 13.45. Found:
C 60.23, H 6.57, N 13.29.

20

phenyl)-acetamide: Prepared as in Example 1, using 4-{(4-fluorophenyl)acetamido)-
piperidine, in 35% Yield, mp 170°C {dec.) as the hydrochloride salt.
'"H-NMR (CDCl,, 6): 1.37 (m, 2H), 1.88 (m, 2H), 2.14 (m, 2H), 2.59 (m, 2H),
2.77 {m, 2H), 2.83 (m, 2H), 3.50 (s, 2H), 3.79 (m, 1H), 4.46 (bs, 2H, NH), 5.23 (d,
25 J=7,1H), 6.42 (d, J=8, 1H), 7.02 (m, 3H), 7.2-7.3 {(m, bH), 7.46 (dd, J=7.8, 1H),
7.81 (m, 2H).
3C-NMR (CDCl,, d): 32.0, 33.5, 43.0, 46.5, 52.2, 60.2, 106.9, 110.7,
115.7, 115.95, 126.8, 128.9, 130.8, 130.9, 137.6, 138.3, 140.7, 156.0, 158.2,
170.0.
30 MS (%): 433 (parent+1, 70), 155 (48), 119 (100}, 103 (61).
- Anal. Calc’d. for C,eH,;N,OF2HCI3/4H,0: C 60.17, H 6.31, N 10.80.
Found: C 60.56, H 6.24, N 10.75.



Found: C 55.79, H 6.85, N 13.10. EXAMPLE 70

6-{4-[2-(3-Am no-pyrrolidin-1-yl)-ethyl]-phenyl}-pyridin-2-ylam ne:
Prepared 25 as in Exanple 1, using 3-(t-butoxycarbonyl am no)-pyrrolidine
fol | owed by de(g fﬁﬁggtlon using trifluoroacetic acid in mathé, @%7 rlde
at roomterrp in 92%yield, np 135C (dec.) as the hydro or|d
salt. [err]HNWR (CDC [err], [err]) 1.4-1.5 (m 3H), 2.16 (m 1H), 2.37
(m 1H), 2.52 (m 1H), 2.7-2.9(m 6H), 3.51 (m 1 H), 4.53 (bs, 2H, NH),
6.42 (d,J =8, 1 H), 7.05 (d, 30 J=7, 1H) B 27 (m 2H), 7.47 (t, J=8, 1H),
7.84 (m 2H). [err]3CNWR (CDCl [err], [err]) 35.2, 35.3, 51.0, 53.3, 58.0,
64.1, 106.8, 110.7, 126.8, 128.8, 137 138 3, 141. 0, 156.1, 158,2. M
(9% : 283 (parent +1, 100) 197 (37), QQMMV\OQ?/BGS?l
PCT/ 1 B97/ 00132 -59- {513 § if Bhé : B SizE r
49.83, H 6.64, N 13.67. urJdC

- (3-(2-[ 4- ( 6- ArRTige: d’y?m? 32"%’}“"3% r‘f?ﬂ"?He‘l%ﬁéﬁ@ﬁ%]g'%‘%a‘z’mSryﬁ[%"'ze 1] oc
t- 5 8-yl)-2- (4fofldwum by pétsamyylaticrt Mlmmmoﬁluepbrmatemdnmﬁalmim-énochng 1

- ami no- 8- aza- | o i
TR0, % 5 B o 9 e, e by BBl S one
(chd [err], [err]) ‘H!-MMR(@CH.}@ 12439.@!1). 1188 (m,RH11.7r 92:H)4Hl12942@rtm 4H) ,
(2b29 (23 i‘g') N|_|)24I$)7 (4R FQn-n i, ﬁﬁcn( ), gx§5 thhk é‘gi?& 11’% ﬁki)?vocflufhg
J=8, 1H), 7.1- 7J37(w)- -737"21.72*(% 11997 2H). [err] G NMR
(o6, (D) " o, an s e 100 9 gy e
140.2, 155.9] 1!5%55 i%? ?;3'}% 6g§ °5 ‘5% 459 (parent+1, 27), 133

(98), 110 (100), 103vi$3%): 3eaabm:&aln 65), imtss[),ené td9r 1i0drom] OF 2HC
34t err]0: C 61.70,, 5 Caifa. for ¢On2R, 2HBHK 07283 ¢ BaGat 87 .24 W 15%e.

Found: C 53.48, H 7.23, N 12.04,

15 : Preparedas
in Example 1, using 4-{t-butoxycarbonylamino)-piperidine followed by deblocking with
trifluoroacetic acid in methylene chioride at room temperature, in 100% Yield, mp
190-195°C as the trifluoroacetate salit.

'H-NMR (TFA salt, CDCl,, 6): 1.99 (m, 2H), 2.28 (m, 2H), 3.17 (m, 4H),

20 3.41 (m, 2H), 3.50 (m, 1H), 3.78 (m, 2H), 6.96 (d, J=8, 1H), 7.14 (d, J=7, 1H),
7.52 (m, 2H), 7.78 (m, 2H), 7.95 (dd, J=7.8, 1H).

C-NMR (CDCl,, 4): 28.5, 31.1, 46.7, 46.8, 51.9, 112.0, 112.9, 128.9,
131.1, 132.3, 141.3, 145.8, 148.1, 156.8.
MS (%): 297 (parent+ 1, 100), 197 (50), 133 (52).

25 Anal. Caic'd. for C,,H N, 3(C,HF,0,)H,0: C43.91,H 4.45, N 8.53. Found:

C 43.82,H4.11, N 8.48.

acid morpholine-amide: Prepared as in Example 1, using 4-amino-piperidine-4-
30 carboxylic acid morpholine-amide, in 13% yield, mp >280°C as the hydrochloride

salt.



EXAMPLE 72

1-(1-(2-[4-(6- Am no-pyridin-2-yl)-phenyl]-ethyl}-pyrrolidin-3-yl)-3-phenyl -
urea: 20 Prepared from Exanpl e 73, using phenylisocyanate, in 53.5%yield,
np 130C (dec.) as the hydrochloride salt from nethyl ene chloride/ether.

"H NVR (CDC1M™Q973687¢rr]): 1.64 (m 1 H, 2.22 (m 2H), 2.46PCTnBoMOd2 2. 69
(m 2H), 2.79 (m 4H), 2.97 (m IH, 4.25 (bs, 1H N, 4.54 (bs, 2H, NH),
5.94 (bs, 1H, NH), 6.40 (d, J =8. 1 H, 6.9-7.0 (m 3H), 7.2-7.3 (m 5H),
7.46 (t, J =8 1H), 7.80 25 (m 2H). [esgl CNWR (CDCl[err], [err]): 32.3,
34.7, 49.4, 53.1, 57.3, 61.0, 107.1, 110.8, 119.9, 122.8, 126.9, 128.8,
129.0, 137.6. 138.5, 139.3, 140.6, 155.8, 156.0, 158.4. M5 (%: 402
(parent+1, 97), 197'H-NWIR (CDEh, §l42)2-238(m.A0Y, 2.52 tm( 21) 2.750mH, 201),(462. QMaI

S5 Go. H o o7 HhIEE8T bt 6 LA 20 AR UL £ 10O 0 VG WL 83
PCT/ | B97/ 00132{m.c2H), EWL-Fpam) 7.81 (m, 2H). -
b e LA (O AT Do MAICDE; 81 3880880l sP0MKble R¥'g, 8b!d!eT; 0 1 1%8%6“”"

urea: Prepared from Exa

I Socyanat e
90[err] C (de&. §1@d. 1RE- w&.ﬂo%ms'r%@gesa Qohﬁh#ttnyfbem coruoomodmsueh-ar 5
[err] H NVR (CD@id sgan., [err]): 1.65 (m 1H), 2.19 (m 2H), 2.45 (m 1H),

2.6-2.8 6H) . 2.9 417 1H . 4. 28 (d, J=6. 2H), 4.52 (m
2H, NH),(r5n.27H%m 1 ‘g‘gl ﬁé@‘a*""ﬂ'—t‘(ﬂl)zk%ﬂﬁO*(d (J =7, 1H), H)7 2-7.3 (m
:7),2')7 74253“219 78 'idﬂ)'Anil mlc('dnfoﬂﬁﬂstoyﬂDEHQ' 110¢§73@I-{é é'rbsd Sild 0232 4,
127.1, 127. 5, 128, §§%8qu" 3'353 gbsg?g TQ? é‘Q14o 5. 155.9 157.8, 158.2. MS
(%: 416 (paPent +1, 100), 197 (52) 1w19 (55) 91 (65). Anal .
Calc'd. for (Jerr] H g ¢ Q_2HC 1.2 el ;0’ .r]

1/2H err]0: C 57.25,
ggg_mmgmg Prepared as m Example 1 usmg 4—ammo—p|pandme-4-

carboxylic acid pyrrolidine-amide, in 39% vyield, mp 220°C (dec.) as the
hydrochloride salt.

15 'H-NMR (CDCl,, 4): 1.8 (bs, 6H), 2.51 (m, 4H), 2.59 (m, 2H), 2.79 (m, 2H),
3.4-3.6 (m, 4H), 3.8 (bs, 4H), 4.51 (bs, 2H), 6.39 (d, J=8, 1H), 7.02 (d, J=7. 1H),
7.22 (m, 2H), 7.46 (t, J=8, 1H), 7.80 (m, 2H).

*C-NMR (CDCl,, d): 33.4, 35.6, 45.4, 48.0, 59.8, 56.1, 60.4, 106.9,
110.7, 126.8, 128.9, 137.6, 138.3, 141.0, 156.0, 158.2, 173.8.

20 FAB MS (%): 394 (parent+ 1, 28), 197 (38), 149 (63), 133 (100).

Anal. Calc’d. for C,3H, N;O'HCI'1/4H,0.CH,Cl,: C 55.50, H 6.64, N 13.48.
Found: C 55.79, H 6.85, N 13.10.

. : Prepared
25 as in Example 1, using 3-(t-butoxycarbonylamino)-pyrrolidine followed by
deprotection using trifluoroacetic acid in methylene chioride at room temperature, in
92% vyield, mp 135°C (dec.) as the hydrochloride sait.
'H-NMR (CDCl,, 6): 1.4-1.5 (m, 3H), 2.16 (m, 1H), 2.37 (m, 1H), 2.52 (m,
1H), 2.7-2.9 {m, 6H), 3.51 {m, 1H), 4.53 (bs, 2H, NH), 6.42 (d, J=8, 1H), 7.05 (d,
30 J=7, 1H), 7.27 (m, 2H), 7.47 (t, J=8, 1H), 7.84 (m, 2H).
- *C-NMR (CDCl,, 8): 35.2, 35.3, 51.0, 53.3, 58.0, 64.1, 106.8, 110.7,
126.8, 128.8, 137.6, 138.3, 141.0, 156.1, 158,2.
MS (%): 283 (parent+ 1, 100), 197 (37), 99 (75).




15 EXAMPLE 74 -

1-(1-{2-[4-(6- Am no- pyridin-2-yl)-phenyl]-ethyl}-pyrrolidin-3-yl)-3-cycl ohe
xyl - urea: Prepared from Exanple 73, using cyclohexylisocyanate, in 27%
yield, mp 1 20C (dec.) as the hydrochloride salt from nethy, 700132

chl ori de/ et h¥P97 @’l”r]H—NNR(CDCI[err] [err]): 1.02 (m 3H) BIOBR 3h)
1.50 (m 1 H, 1.60 (m 3H, 20 83(m2H) 2.56 (m 1H), 269(m2H)
2.79 (m 2H), 2.91 (m 1H), 3.47 (m 1H), 18 (m 1H), 5.50(m 1H), 6.38
(d, J=8, 1H), 6.99 (d, J=7, 1H), 7.19 (m592H) 7.42 (d, J=8, 1H), 7.79 (m
2H). [err]GNWR (CDO [err], [err :250 25.6, 32.3, 33.9, 34.7, 48.7,

0, Sao s, T3, SRt i c RN Chako Bebin 17 romg: i)

197 (100), 13%9(®d)H eMmiN13abc'd. for CJerr]Herr]Nerr] O 2HC
1/2Cerr]Herr]O 1/2CH err]d[err] 5/ 9'1 C 54.64, H7.53, N 12.02.
Found: C 54.52, H 7 28 N 12 00 EXA

(2-[.4- (6- Ani no- pyr i1d . 2ivilly pthylé B-azerbicygiol )

ct- 30 3-yl) - . —armina.

(8- et hyl - 8-% |')]E-$’39";rﬁ'ﬁ§"g'g'ﬁ'e 09"'“? |‘d“'"°8"§§c
(dec.) as t he binyaiobd:Ridectcheoyis H#-fuprsratienyiethanonenn 023. 5587!9‘6 mp 170°C

PCT/ 1 B97/ 0013 0. 9 1 9 ltiplet
8lerr]) . 249%e<§)lasl_6hkﬁl'zﬁloﬂh%§§p0[e”] [err]): (rm |p eH)S

o s ) 5ce Th T 7 NINRICERy 91:1 1512 I, 36 130 () HI .84 i 2HG dc84 Epgarhy 51
(q m 2]H)Ht M5 (N ‘[’@.79 8374%)?&%%[* m)]:i.se(md J5- 15,35, 2l~ﬁn¢J155¢aﬂlMgﬂ4w(bs 2H, N
err err rr r e er, : :
et o Nk R, TR ] T M A BRI 3 o G S o, 3
{2-[ 4- (6- Am ndmp wHi,07.47 3t, VIS8, NTYIBR-(et, I2H).} - ( 3- benzyl - 3-aza-bicycl o[ 3.1.0] h
- 6-yl)-am ne: Py I Iy, 1
gi(benzzl 2Siif'::zgfbi c;ﬁ@@@a=h§&%5%€gmsﬁ§sh% Ja.gf%';/ﬁo'e‘f'(?7 a'48agt%1n1§ol id,
as the hydrocltides. tR7.0a10.8, 816]34 NGD.(TOLO] 828.p, 180/, [131.0,. 187.9.1134) |

(2.b§8 (Zm ﬁIH) 05% #911%32;§§7Q8§22H) J2894 (m 4H), 3.55 (s, 2H), 4.52
’ ’ F? S(%) 459 (parent+1 27; 133 (98}, 110 (100), 109 (30).
Anal. Calc’d. for C,,HasN,OF 2HCI3/4H,0: C 61.70, H 6.38, N 10.28.

Found: C 61.82, H 6.43, N 10.11.

20 Preparod from Example 73, using phenylisocyanate, in 53.5% vyield, mp 130°C
{dec.) as the hydrochioride salt from methylene chloride/ether.
'H-NMR (COCl;, 6): 1.64 (m, 1H), 2.22 (m, 2H), 2.46 (m, 1H), 2.69 (m, 2H),
2.79 (m, 4H), 2.97 (m, 1H), 4.25 (bs, 1H, NH), 4.54 (bs, 2H, NH), 5.94 (bs, 1H,
NH), 6.40 (d, J=8, 1H), 6.9-7.0 (m, 3H), 7.2-7.3 (m, 5H), 7.46 {t, J=8, 1H), 7.80
25 (m, 2H).
>C-NMR (CDCl,, 6): 32.3, 34.7, 49.4, 53.1, 57.3, 61.0, 107.1, 110.8,
119.9, 122.8, 126.9, 128.8, 129.0, 137.6, 138.5, 139.3, 140.6, 155.8, 156.0,
158.4. o _
MS (%): 402 (parent+ 1, 97), 197 (48), 155 (48), 133 (100), 119 ({78), 103
30 (48).
- Anal. Calc’d. for C,4H;;NgO-2HCI-1/2C,H,,0'1/2CH,Cl,: C 57.46, H 6.37, N
12.64. Found: C 57.74,H 6.35, N 12.44.



1H, 7.2-7.3 (m 7H), 7.46 (t, J =8, 1 H, 7.83 (m 2H). [err] CGNWR
(coderr], [err]): 24.3, 35.7, 38.7, 50.5, 54.4, 59.1, 106.9, 110.7, 15
126.8, 126.9, 128.2,128.6, 128.9;137.7,138.4, 139.5, 140.4, 156.0,158.2. M
(%: 385 (parent+1, 20), 155 (64), 119 (100). not - Anal. Calc'd. for
Clerr]Herr] Q¥R 1/ 4H err]O CH err]d [err]: C 55. 50, PFIMBIRAOIIN
13.48. Found: C 55.79, H 6.85, N 13.10. EXAMPLE 77 20
{2-[4-(6-Am no-pyridin-2-yl)-phenyl]-ethyl)-18-(4-fluoro-benzyl)-8-aza-
bicyclo[3.2.1]oct-3-yl]-am ne: Prepared #8-in Exanple 1, using
8- (4-fluoro-benzyl)-8- aza-bicyclo[3.2.1 Joct-3-amne, in 22%yield, np 1
90C (dec.) as the hydrochl oride salt err] H NWVR (CDCl[err] [err]): 1.43
(m 2H), 1.52 (m 2H) 170(m 2H) , EEI,Q![‘_LH!ZI—D 25 2.7 8(m 5H), 3.14
(m 2H), 3.50 (s, &\- e Ao m. 2
7.04 (d, J =8_1 m
7.83 (m 2H). Preppre é'mﬁ"t pple; .
54.8, 58.3, 186t h\&ﬁ&:h?nriﬂiéaﬁ,froitihﬁaﬂwlaiﬁ@hﬁmdé/gﬁveB 126. 9, 128 9, 129.8,
160.5, 162. M5 (99 :

129.9, 135.9, 137. 4 .
431 (parent ®1, 44), e Qﬁ’g‘ %;i%'" 5&05%51(813)]&?&15? ‘"'Cgr'l:' 2145 f"Br 1H), 2. &2.8 (m,
Clerr]Herr] NFEW r4.95 IFCHHB/LHY dny 18), 428 1d,2056,F21), 352 I, 9218 N1 6L (m,C

57.30, H 6. 913HN %ﬁ%mﬁ)ﬁ,\é@gy@pﬁfl =7, 1H), 7.2-7.3 (m, 7H), 7.45 (t, J=8, 1H),

PCT/ 1 B97/ 0013
(2-[4-(6- Ari n@-3%/tm.d@M- 2-y| ) - phenyl | - et hyl } - [ B- (4-chl or o- benzvl ) - 8- aza-

bi lo[3.2.1 t-83
0 EIELel 2 Lo o bR, o G ey SOTPR PSR, 700, 104

1)
'C (dec.) 49 dae- waﬁm@n 7:8.5128.5, 128-8] mmR1§m1per5 ]1405%&!35)9. 1.42
(m 2H), 1.5216%8g,388.2.1.68 (m 2H), 1.94 (m 2H), 2.8-2.9 (m 5H), 3.13
(1203: %%17?'34%(37'4%% 4%5156( ragtg%Hwé\)'ﬂ9_72@%?#3@31),_%’191(5%’.9?'(g§’).(d’ =7
Anal. Calc’d. for CzHzN50-2HCH1/2C H,,01/2CH,Cl,1/2H,0: C §7.25, H
6.64, N 12.14. Found: C 56.93, H 6.64, N 11.74.

15

urea: Prepared from Example 73, using cyclohexylisocyanate, in 27% yield, mp
120°C (dec.) as the hydrochloride salt from methylene chioride/ether.
'H-NMR (CDClI,, 6): 1.02 {m, 3H), 1.26 {m, 3H), 1.50 (m, 1H), 1.60 (m, 3H),
20 1.83 (m, 2H), 2.56 (m, 1H), 2.69 (m, 2H), 2.79 (m, 2H), 2.91 (m, 1H), 3.47 (m,
1H), 4.18 (m, 1H), 6.50 {(m, 1H), 6.38 (d, J=8, 1H), 6.99 (d, J=7, 1H), 7.19 (m,
2H), 7.42 (d, J=8, 1H), 7.79 (m, 2H).
'3C-NMR (CDCl,, 8): 25.0, 25.6, 32.3, 33.9, 34.7, 48.7, 49.4, 53.1, 57.5,
61.1, 107.0, .110.6, 126.9, 128.8, 137.7, 138.3, 140.4, 155.8, 157.4, 158.4.
25 MS (%): 408 (parent+ 1, 95), 309 (62), 197 (100), 133 (61).
Anal. Calc’d. for C, HiyNgO2HCI1/2CH,,0'1/2CH,CI,'5/4H,0: C 54.64, H
7.53, N 12.02. Found: C 54.52, H 7.28, N 12.00.

30 3-vi)-amine: Prepared asin Example 1, using (8-methyl-8-aza-bicyclof3.2. 1]oct-3-yl)-
- 2-amine, in 27% yield, mp 98°C {dec.) as the hydrochloride salt from ether.



[err]CGNWR (CDCl [err], [err]): 24.0, 36.2, 37.9, 47.9, 49.0, 54.8, 58.1,
107.0, 10 110.7,126.8, 127.0, 128.2, 128.3, 128.9, 129.8, 130.0, 132.2,
137.8, 138.4. 138.7, 140.4, 156.0, 158.2. M5 (%: 447 (parent+l, 45), 234

(54), 125 (1Q0). Calc'd. for Jerr]Herr]Nerr]d 3H e
57.36, H 6. 200K ’%9"@1 Found: C 57.27, H 6.44, N 9.57. pctiugorbiss

EXAMPLE 79

4- Am no- 1-[ 2-[ 4- (6- am no- pyri di n-2-yl ) -phenyl ] -ethyl)-pi peri di ne-4-car boxyl
i c acid phenethyl -ami de: Prepared as in ERdnple 1, using

4- am no- pi peri di ne- 4- car boxylic acid phenethyl-amde, in 12%yield, np

215-219C (dec.) as the or It . 20 rr

(cDA [err],[err]): I‘W &D%;af’ Jig bﬁ?m',ﬂnéw,8*%.2235‘8%4*5#,“@9@4@'@m- 2H),

(268-.‘:;,. 0 (7m 6HB,2534mi 8 r()ma(.aHbs. 24, 40;223 422HJJgIB, Ig;,mggguz, .l(]='7:, 1233) 2.29 (m,7. 04
= =0, , . m .

[err]C—NI\/R( { ?%“'r'eﬁ']’)m??zzf 3&"0 35.8. 40.4, 49.0, 55.2, 60.4,

106.9, 110.7, 126.4wvsi{Z&: 53371(p8reBt+1280@, 128.9, 137.6, 138.3, 139.1,

140.9, 156. 0 25 15 chicb4 33

(100). Anal . °cal ¢’ FAndl, é[ rﬂﬁbr’?@ﬁ"ﬁé AREHE %8%51]{(6’('?82 k

12.66. Found: €188. 2@,0714# € SV.87NHI258N 1889&PLE 80 30 _

3-{2-[4-(6- Ami no- pyridin-2-yl) - phenvl ] NibilE2yé nol - pyrrolidine-1

- carboxylic acid phenyl am de Pr epare as | n arrpl e 1l u3| ng

3-am no- pyrrol i di neleSSSMY ‘ ANl Ve R

(doc.) as the §iAb.O "Firsk réiﬁié meﬁmpﬁat h)’bsnﬁ h%nzyl-S-df@bﬁ:%l%f@?b)hex—s-
PCT/1897/0012 63- %] N 56% L; ] [@ 'M" 64 (m 1H)., 2.20 (m
2H), 2.46 (d§, §mines! eld, 25,3 1N f0lid, §s thy hydrophiprida galt- » 97 (m  1H), 4.25
(bs, 1H, NH), 4.53 (rbNMFedd.odNHm 143m(2H), 2.38 (#, 2M),19.51 (mA1H) 9.840n; 28), 1
H, 6.9-7.0 (M giftm, i’ alests! T, U B2 s, s, Nin, €47 (8 0 2B) 11 770a () 28 -
1H), 7.2-7.3 (m, 7H), 7.46 (t, J=8, 1H), 7.83 (m, 2H).
3C-NMR (CDCl,, 4): 24.3, 35.7, 38.7, 50.5, 54.4, 59.1, 106.9, 110.7,
15 126.8, 126.9, 128.2, 128.6, 128.9, 137.7. 138.4, 139.5, 140.4, 156.0, 158.2.
MS (%): 385 (parent+ 1, 20), 155 (64), 119 {100).
not - Anal. Calc’d. for C,gHy,NgO'HCI /8H,0-CH,Cl,;: € 55.50, H 6.64, N
13.48. Found: C 55.79, H 6.85, N 13.10.

20
bicyclo[3.2.1]Joct-3-vll-amine: Prepared asin Example 1, using 8-(4-fluoro-benzyl})-8-
aza-bicyclo[3.2.1 ]oét-S-amine, in 22% yield, mp 190°C (dec.) as the hydrochloride
salt.

'H-NMR (CDCl,, 8): 1.43 (m, 2H), 1.52 (m, 2H), 1.70 (m, 2H), 1.85 (m, 2H},

25 2.7-2.8 (m, 5H), 3.14 (m, 2H), 3.50 (s, 2H), 4.49 (bs, 2H, NH), 6.41 (d, J=8, 1H),
6.94 (m, 2H), 7.04 (d, J=8, 1H), 77.24 (m, 2H), 7.30 (m, 2H), 7.46 (t, J=8, 1H),
7.83 {m, 2H).

3C-NMR (_CDCI3, é): 27.0, 36.4, 38.3, 48.0, 48.9, 54.8, 58.3, 106.9,
110.7, 114.7, 114.9, 126.7, 126.8, 126.9, 128.9, 129.8, 129.9, 135.9, 137.8,

30 138.3, 140.6, 156.0, 158.2, 160.5, 162.9.

- MS (%): 431 (parent+1, 44),.218 (56), 109 (100).

Anal. Calc’d. for CyHyN,F3HCI3/2H,0: C 57.20,H 6.58, N 9.88. Found:
C 57.30, H 6.91, N 9.56.



5 [err]CGNWR (CDCl [err], [err]): 32.4, 34.8, 49.6, 53.1, 57.3, 61.0,
107.1, 110.8, 120.0, 122.9, 126.9, 128.8, 129.0, 137.6, 138.4, 139.2,
140.7, 155.6, 156.0, 158.3. M5 (%: 402 (parent+ 1, 100), 283 (20), 264
(18). Anal. Calc'd. for err]JHerr]Nerr]O2HC Herr]O Cerr]Herr]O C
59.36, H 7.2¥WOXPBE136. 10 Found: C 59.34, H 6.69, N 12.59. PEMEYAKESS 1
(3-{2-[4-(6- Ami no-pyridin-2-yl)-phenyl]-ethylam no)-pyrrolidin-I-yl)-phenyl
- met hanone: Prepared as in Exanple 1, using

3-am no-pyrrolidin-1-yl-phenyl - nethanoneg2-in 10%vyield, np 130[err]C
(dec.) as the hydrochloride salt fromethyl 1 5 ether. [err]H NWR
(cOCferr], [err]): .72 (m 1H). 1.98 and 2.13 (nultiplets, 1H), 2.7-3.0
(m 3H), 3.2-3.8 (rmltlplets 6H) 4EXAMESE.ZB.H NH), 6.42 (d, J=8, 1H),
7.04 (t, J =7, 1 > [4(8 ) . , 38 _
7.46 (m 3H), 7.83 HRVReR e azas)). g,
32.5, 36.0, 4&sxﬂmwmmlmsﬁmreyassfﬁxamm 3$ln58-(0-chWbﬂjsz139 75,

127.0, 127.1, Bani
158. 2. 169. 8. a;gg.c%;f,@ﬁ;i?cgar i 3’1"1%%5 vielh? ps(;'49zf§ gl %’1&8%‘“}’35“?%)
Anal . Cal ¢’ cP spigy Cerr]Herr]Nerr]O HCI 1/2C:H[err]CI [err]C[err]H[err]O C
63.44, H7.10, N 251-NMRBEEDEIQWRG1.42 (B32RR 1.8 7224),5\'6&({".39"),5%

in- am ne:

by ot e ns TEAAIVEN, S 20 SEAI. B S0 e B b 8.0
{lCeDICI d[ em)] 14;3&7??:’]. %@J(ﬂleab-)). 22-7. Be(rrhWi()).OEthf.lﬂﬁa SHE 7. 681(()"1'& 2JH . H N'VR
273(m 1H, 2 é’f’? {fﬁc'wé’wzgz%% 364 371§H2§% 92/@ §68) Pﬁ’D?Pmas ’
oH), 4.52 (¥5.119H, 1968, ©27530, {28.2J128. 31m;za o7 1qu3m713mi)13778283¢m 7H),

7.45 (t, J=8, 1hgH) .14b.831§ WO 97/ 36871
PCT/ 1 B97/ 00132 - 64- 6%, ¥68.2.

MS (%): 447 (parent+1, 45), 234 (54), 125 (100).

Anal. Calc’d. for CH,,N,CI-3HCI1/2H,0: C57.36, H 6.24, N 9.91. Found:
C 57.27, H 6.44, N 9.57. |

15

acid phenethyl-amide: Prepared as in Example 1, using 4-amino-piperidine-4-
carboxylic acid phensthyl-amide, in 12% vyield, mp 215-219°C (dec.) as the
hydrochloride salt.

20 'H-NMR (CDCl,, 8): 1.31 (m, 2H), 1.80 (bs, 2H), 2.25 (m, 4H), 2.62 (m, 2H),
2.8-3.0 (m, 6H), 3.48 (m, 2H), 4.49 (bs, 2H, NH), 6.41 (d, J=8, 1H), 7.04 (d, J=7,
1H), 7.2-7.4 {im, 7H), 7.46 (t, J=8, 1H), 7.82 (m, 2H).

*C-NMR (CDCl,, 6): 33.4, 35.0, 35.8, 40.4, 49.0, 55.2, 60.4, 106.9,
110.7, 126.4, 126.8, 128.5, 128.8, 128.9, 137.6, 138.3, 132.1, 140.9, 156.0,
25 188.2, 176.9.
MS (%): 444 (parent+1, 15), 197 (54}, 133 (100).
Anal. Calc’d. for C,H;3NsO3HC!l: C 58.65, H 6.56, N 12.66. Found: C
58.29, H 6.97, N 12.28.

30

-

acid phenvlamide: Prepared as in Example 1, using 3-amino-pyrrolidine-1 -carboxylic
acid phenylamide, in 8% yield, mp 130°C (dec.) as the hydrochioride salt from ethyl
ether.



[err]CGNWR (CDCl [err], [err]): 32.1, 36.3, 49.5, 53.0, 57.3. .60.5, 60.7.
106.9, 1 10.7,126.88, 126.94, 128.2,128.8,128.9,137.8, 138. 3, 139.0, 140. 5,
156.0, 158.3. M5 1%: 373 (parent+1, 100), 155 (35), 119 (78), 103 (35). 5
Anal . Calc'd. for err]Herr]Nerr] 3HO 1/2H err]0: C 58. a2/, N
11. 41. FoundWQ¥"88787 H 6.67, N 11.23. EXAWPLE 83 ¢Crmssnins:
N-(8-{2-[4-(6-Am no-pyridin-2-yl)-phenvl]-ethyl}-8-aza-bicyclo[3.2.1]oct-3-
yl)- benzam de: Prepared as in Exanple 1, using

8-aza-bicycl o[ 3. 2. 1] oct-3-yl )-benzam de, -85 in 29%yield, np 211 C (dec.)
as the hydrochloride salt. [err]HHNWR (CDC[err], [err]): 1.67 (m 2H),

1.78 oH) . 1.92 2H) . 2.00 oH) . 3.39 oH)., 4.36 1°H, 4.47
(hes S R 5 o6 "iIMB OCiziar: 1 Sago. akp. 2528 . 2y 248 (@d, 00 73 14 21k
[7- 26.] émNN2RH%1 «Ka,@-n(mn[?(h*). AHI, 2.87((m, 121)1)4223.?5?9 (mnﬁm.ssgcwézﬂmﬁgw.sg é59
err - err e . . . , , , .Y,
110.7, 126. 8,(:[@2%?5’ : ]‘ ,“Ms‘.i@}‘)' fﬁzﬁqzﬂ?"igi."r? ‘Ts?.ﬁg, 7-%@& im, %ﬂb 77‘?6955%%:

158.2, 166.7. W@, 799 (mi2H)(parent+ 1, 100). Anal. Calc'd. for

cerilHerr | plerr] Seidn [otil s 4282388, 8.8 825, Ry 0%, 16799016452 8°

H 6.57, N 10Y52. 20

{2-[ 4( 6- Ani no-180.00122.9, $26.9ph 888, 120:0:\1137-§, 3-38ch 71892, b4 7b155.6l 658.03. 1] no
n- 9-vl)-am ne.isé;gepar ed as in Exanple 1, using

(3-benzyl - 3-aza-brcycl o£3. 3. 1 ]non- 9-&5/);) - anmine, in 24%yield, np

190[ err] C (dec.) adV$k¥khiaz deatensrt licd 00% 283 @20).264 8kr e of endo and exo

| somers. 25 [ eXrial. FENVR § H sb}zﬂdlﬂﬁbﬁﬂ, &: 4 506, Hly.29L W 928 4H) .
2.37 (m 2 394 'm 2A), 3.28 and 3.27

2.55 2H), 2.8 s, 4H),
(singlets, H%b-l F%ﬁﬂb%an%ﬁ}:’éxﬂ 683 M1&9% roughly 1:1 ratio, N-benzyl CH2
group), 4.47 (bs, 2H NH), 6.44 (dd, gxAMPLEBY . 7.07 (dd, J=3,7, 1lH),
7.1-7.3 (m 7H), 7.47.(4t. J=2.8. . . 86 2H) . | CoN
[err]): 21.2, 24.5, TS, S0 U, AT 0 35 L, 00 2, 0. I, 03, 0, — 39
106. 9, 110. 7, 1fp6thanorie?6. Brepdred. 43 irl E3arhplel 23 .u8ingl 3GnGno-pdolidin-1-98pHenyl1 29. O,
138.3, 139.0, Jdthaflonel #189% Jiet, hp Y8080 idec’ds (R¥MePdchiotide Wit froht ety 0) -
15 ether.
'H-NMR (CDCl,, 6): 1.71 (m, 1H), 1.98 and 2.13 (multiplets, 1H), 2.7-3.0
fm, 3H), 3.2-3.8 (mulitiplets, 6H), 4.51 (bs, 2H, NH), 6.42 (d, J=8, 1H), 7.04 (t,
J=7, 1H), 7.20 {d, J=8, 1H), 7.26 {m, 1H), 7.38 (m, 3H), 7.46 (m, 3H), 7.83 (m,
2H).
20 *C-NMR (CDCl,, 6): 30.8, 32.5, 36.0, 44.7, 47.8, 49.2, 49.3, 52.1, 55.1,
56.3, 57.9, 107.0, 110.75, 127.0, 127.1, 128.2, 128.3, 128.9, 129.9, 137.9,
138.4, 140.0, 155.8, 158.2, 169.8.
MS (%): 387 (parent+ 1, 75), 155 (44}, 119 {100), 105 (60).
Anal. Calc’'d. for C,;,H,,N,O'HCI-1/2CH,CI,CH,,0: C 63.44, H 7.10, N
25 10.38. Found: C 63.33,H 6.72, N 10.39,
PLE 82

Prepared as in Example 1, using 1-benzyl-pyrrolidin-3-ylamine, in 27% vyield, mp
145°C (dec.} as the hydrochloride salt.
30 YH-NMR (CDCl;, 8): 1.49 (m, 1H), 2.08 (m, 1H), 2.26 {dd, J =5,9, 1H), 2.73
© {m, 1H), 2.81 (s, 4H), 3.29 (m, 1H), 3.56 (AB,, J=19, Dn=13, 2H), 4.52 (bs, 2H,
NH), 6.39 (d, J=8, 1H), 7.04 (d, J=7, 1H), 7.28 (m, 7H), 7.45 (t, J=8, 1H), 7.83
{m, 2H).



WD 97/ 36871 PCT/ 1 B97/ 00132
-65- Anal. Calc'd. for JerrJHerr]Nerr] 3HO 1/2Herr]O C 61.71, H 7.03,
N 10.28. Found: C 61.86, H 7.19, N 9.97. EXAMPLE 85

N (8-{2-[4-(6-Am no-pyridin-2-yl)-phenyl]-ethyl}-8-aza-bicyclo[3.2.1
]oct-3-yl)- W@736487 | uor o- phenyl ) - acet am de: Prepared as POIBoHONId2: 1,
using 8-aza- bicyclo[3.2.1]oct-3-yl)-2-(4-fluoro-phenyl)-acetamde, in 23%
yi el d, nmpl60C (dec.) as the hydrochloride salt. [err]H-NVR (CDC [err],
[err]): 1.49 (m 2H), 1.69 (m 2H), 1.76.¢gm 2H), 1.93 (m 2H), 2.58 (m
2H), 2.81 (m 2H), 3.33 (bs, 2H), 3.44 (s, 2H), 3.49 (s, 1 H, 413 (m 1
Hy, 10 4.49 (bs, 2H, NH), 6.41 (d, J=8, 1H), 7.01 (m 3H), 7.21 (m 4H),
7.45 (t, J=8, 1H), "“C-BWR({QDCI)d): [32.1] GBI E.53.De157]3, .6015,]60.7.2606.9, 35. 1,

12600, 127 3 W0y deeisnigene, 499" 1941269 1 s e 5 199 {ao piPei.
158.2, 170.1. 68.3. MS (% : 459 (parent+ 1, 100), 197 (21), 119 (31),

103 (36) Anal . Calss ?‘) fg-;3 gﬂ,{tl,_h‘[ qb8] N[ﬁggb@@,%ﬁ%gfr] O C 62. 22,

H 6.34, N 10.37. Foun

6- { 4- [ 2- ( 3- Ani no- pApek Felcnd Ior %‘)‘ae&ﬁvwfé'rl&yq:ﬁﬂpm 1687 2Ny 1o - nEound:
Preparedas 20 d 5gyappd.e71n 14s241g 3- (t - but oxycarbonyl ami no) - pi peridine, in
100% yi el d fol | owi ng condensation with

(6-am no-pyri din-2-yl)- phenyl ]-2- chI oE¥AMRLE&3and debl ocki ng wi t h
tI’I fl uor Oacet | C aCl l- 12-1 3406 -A M ﬁa. :“ Vi) -D¥san Hethawi) h‘ icvclol3 P

DY O, 0 D LAl bt s ot
2.79 (m 2H0 usazsea ey ma)mts'm@e(:msxhﬂydmm.daaanbs 2H, NH), 6.39 (dd
J =18 1 , 1 7.

1 H, 7.81 |(_i)m 2H) {Nerrfbgm &é&fne i 1{%??]%“" g?z %ﬁﬂg(&ggn?mﬂG 6
48.1, 52.4, 58.3%(m]dd),%.36 . VH) 9% Q’S' 2HgNH), 5198 (d; J =3 H), 6.42 (8, J286. 0,

158.2. M5 (% 19,89 3 L
i cal o' d, Y37 GER TRELIMNERE 2 Mg e i B @ B

51.70, H 6. 807RP1'9 &) Found: 051 90 H 6.64, N 12.509.
15 3C-NMR (CDCl,, é): 26.4, 35.4, 37.65, 41.6, 53.8, 59.2, 106.9, 110.7,

126.8, 128.5.,128.9, 131.4, 134.7, 137.7, 138.3, 140.7, 156.0, 158.2, 166.7.
MS (%): 427 (parent+1, 100).
Anal. Cale’d. for C,,H3oN,0-2HCI'H,0: C 62.67, H 6.62, N 10.83. Found:
C 62.85,H 6.57, N 10.52.
20 EX 4

9-vi)-amine: Preparet:l asin Example 1, using (3-benzyl-3-aza-bicyclo[3.3.1lnon-9-yl)-
amine, in 24% vyield, mp 190°C (dec.) as the hydrochloride sait, as a mixture of
endo and exo isomers. _

25 'H-NMR (CDCl,, 6): 1.44 (m, 2H), 1.76 (m, 4H), 2.37 (m, 2H), 2.55 (m, 2H),
2.86 (s, 4H), 2.94 (m, 2H), 3.28 and 3.27 (singlets, 2H, endo and exo isomers in
roughly 1:1 ratio, N-benzyl CH, group), 4.47 (bs, 2H, NH), 6.44 (dd, J=2.,8, 1H),
7.07 {(dd, J=3,7, 1H), 7.1-7.3 (m, 7H), 7.47 (dt, J=2,8, 1H), 7.86 (m, 2H).

C-NMR (CDCl;, 6): 21.2, 24.5, 32.3, 33.0, 47.8, 53.1, 60.2, 63.5, 63.8,

30 106.9, 110.7, 126.2, 126.6, 126.9, 128.1, 128.2, 128.6, 128.7, 128.9, 129.0,

~ 138.3, 139.0, 141.0, 158.0, 169.0.
MS (%): 427 (parent+ 1, 68), 91 (100).



WD 97/ 36871 PCT/ 1 B97/ 00132
-66- EXAMPLE 87

N ( 3- (2 [ 4- (6- Am no- pyridi n-2-yl)-phenyl]-ethyl}-3-aza-bicyclo[3.3.1

] non-9-yl)- benzam de, anti-isoner: Prepared as in Exarrple

3-aza- bi cycl &YBP"887 1 non-9- yl)-benzam de, anti-isoner, Egtﬁﬁ‘gi’

185C (dec.) as the hydrochloride salt. 5 [err]H-NI\/R (CDCI[err]
[err]): 1.35 (m 1H), 1.71 (m 4H), 1.95 (m 2H), 2.4-2.5 (m 5H), 2.79 (m
2H), 3.04 (m 2H), 4.10 (m 1 H) 453 (#5; 2H, NH), 6.41 (dd, J-1,8, 1 H),
6.42 (m 1 H), 7.05 (dd, J = 7.25 (m 2H), 7475(m4H) 7.75

(m 2H), 7.84 (m 2H) rrlC r 20.6, 25.3. 32.
33.5, 51.4, 59.5, wabcﬂ'fb’afsfczg'io'g‘@'ﬁ%’{'?@ 6"L'% z'Jé 8*783 NAB.2H. Found:
128. 6, 158. 9, 13688630 A419,188.62.138. 3, 141.5, 156.1, 158.2, 166.9. M5 (%:

441 ‘(parent+ 1, 41), 149 (751, 119 (1 . Calc d. for Clerr]H err] NAO
2HC 1/2H[err]O 1/4(C[err]H[err]O) : 6. 99 N 10 36 Found C
64.49, H 6.43, N INX§-{2]8 idin-2-y} pzZs ‘ B

N3 [0 (6D i Pt PRy >.n3p gl

] non-9-yl) - o Prepar | N

3- aza- bi cycl o[ﬂB:YSIols pnﬂmt@-vlyﬂj(mgmheow-am}mldso'nea% vwldeQﬂCddetals a

h hl d It. 20 H NVR

(0 Tern) S p W"f"%‘?m“"ﬁfﬂ 81 (m 00 (b 2y 2 33 g 1
H, 2.51 (m 4H), 2HAMR {GDULP): h.484my ﬁﬂ) ﬂ ﬁ%‘m#"ﬁB'(@s{m ZHP 183 (m.@2H2> (dd,
gm: % 8, 1 H 2 a% :ﬁl‘ibdz.all (m,hHY,,a éskﬁs. 2?».%444(3 2i1))3. 4§(s41ﬁ).5 {:mm 41*#)); 7.74

Ca 7k & TEA.8b 0 2k, NEDS. 51 Qb 8, 10 700 om, S0 753 v 49T s igd 98,
135.1, 137.0, (887®1 @d2Hl. 155.6, 25 158.1, 166.6. MB (% : 441 (parent+1,

5), 391(10) 167 | 1Q0) n% o 2Qr r Lr] O
HCO 1/2CHerr]d [er%‘f&?ﬂﬁ%‘?‘é‘:&r?‘]’ Géf ? 33? 4 079[6? %’Sg{)bw’i Und: C
66. 20, H 6. 80,108.0.01 D7, B¥S\VPL15.99126.9, 127.3, 128.9, 129.0, 129.4, 130.9, 137.8,
138.4, 140.3, 155.9, 1568.2, 170.1.
15 MS (%): 458 (parent+1, 100), 197 (21), 119 (31), 103 (36).
Anal. Calc’d. for CygHy N FO-2HCI1/2H,0: C 62.22, H 6.34, N 10.37.
Found: C 61.99, H 6.50, N 10.01.

ine: Preparedas
20 in Example 1, using 3-(t-butoxycarbonylamino)-piperidine, in 100% yield following
condensation with (6-amino-pyridin-2-yl)-phenyl]-2-chloroethane and deblocking with
trifluoroacetic acid in methylene chloride, mp 150°C (dec.} as the hydrochloride salit.
TH-NMR {CDCl,, 6): 1.20 {m, tH), 1.42 (m, 1H), 1.62 (m, 1H), 1.85 (m, 1H},
2.31(td. J=2,9, TH), 2.51 (m, 2H), 2.79 (m, 2H), 2.86 {m, 3H), 3.08 {m, 1H), 4.52
25 (bs, 2H, NH), 6.39 {dd, J=1,8, 1H), 7.02 (, dd, J=1.7, 1H), 7.23 (m, 2H), 7.44 (td,
J=1,8, 1H), 7.81 (m, 2H).
3C-NMR (CDCl,, 6): 25.1, 31.8, 36.3, 46.6, 48.1, 52.4, 54.75, 106.9,
110.7, 126.9, 128.9, 137.7, 138.3, 140.5, 156.0, 158.2.
MS (%): 297 (parent+ 1, 57), 135 (40), 119 (100), 103 (62).
30 Anal. Calc’d. for C,gH,N,3HCI'H,0'1/2CH.Cl,: C 51.70, H 6.80, N 13.03.
~ Found: C51.90, H 6.64, N 12.59.



30 6- (4-[ 2- (4-Benzhydryl - pi perazin- 1 -yl)-ethyl]-phenyl
}-pvridin-2-vlamne: Prepared as in Exanple 1, using

4- benzhydryl - pi perazine, in 54%yield, np 170C (dec.) as the hydrochl oride
salt. WD 97/ 36871

PCT/ | B97/ 00 MRQ9UBFIL [err]H- NVR (CDCl [err], [err]): 2.45 ( mPCXAB97/001336 (m
4H), 2.61 (m 2H), 2.82 (m 2H), 4.24 (s, 1H), 4.54 (bs, 2H, NH), 6.37 (d,
J=8, 1H), 7.04 (d, J=8, 1H), 7.19 (m 2H), 7.26 (m 6H), 7.42 (m 5H), 7.85
(m 2H). [err]CNWR (CDCl [err], [err]): 88.4, 51.9, 52.0, 53.5, 60.4,
106.8, 110.6, 126.8, 5 126.9, 128.0, 128.5, 128.9, 137.6, 138.3, 141.0,
142.8, 156.0, 158.3. M5 (9%9: 449 (parent +1, 17), 253 (12), 167 (100),
149(14). Anal. Calc'd. for C[err]H[erE&MEnﬁ;ﬂ_ZHCI 1/4CH err]d[err]: C

66. 94 H 6. 41 N -' -{2-14 (‘.n nou‘ 1 bl ¢)11 AH:{ Nyi}- . g-Di -mh“ ‘-l'-.
6-{4-[2-(4- Benzhy =Bt pertar n- ) Y 0 VAR Em )" . e:
Prepared as i herzaaygs, anti-isoms nUenaraénzh;Eemw ﬁl.pelnoérqze-b-qvnlomefemm-% np
175[err] C ( degu Le&%ni.&e am&roarehlmastey.aalrﬁp 1£§6¢ ldaww&'{e%ﬁr&.he er rl )
1.32(m 2H) gfgs 2H) F% m ,

(m 2H), 2.89 (m Ci'?&'a( ef’ (. 1“"’-11 Fﬂ ‘m44k!b1( %‘mQ?H) -2.5 -6 41
(dd, J=0. 5 8, 5|’1|H)z7§(rﬂ4zmde 04)ah).2H),74.30 (r’hH)H) 1631(Hsrmﬂ2 67412tdE 31(3“ 10

, 7.46 (t, J=8, 1H), 7.8 2H) . C-N
04759 $0 oAb e b, T 7688 g A 00 S, S kS ooy 7 At
128.9, 138. 3, 21 3.84 (hOBHY), 158.2. M5 (% : 448 (parent+ 1, 100), 264 (32),
149 (70). 20 1 N
1/ 401(4[ ear] Clerr] é@ﬁ“&@aﬁ‘g %‘88 263,374, 4% o 5%’%%%@1%&418’0& 7. 36.
EXAMPLE 9118- {126{64-1@6-8Arm2r$@6.p35ﬂ3u‘n‘3‘23y135 phedy.3] 13813y 113135, 458- i 188:20[ 3.
3.1 ]non-9- vhggigne: Prepared as in Exanple 1, usi ng 3-aza-bicyclo[3.3.

1] non-9-ylamne t- 25 bu:é{l carbamate foll owed deprotecti on using
trifluoroacetic acM$ (%): A T{perant+dha bk 148 (79). 85%( @Dtd, as a lownelting

solid as the hydr oghaiOChId®. 36¢ €,4H;,N,0-2HCH1/2H,0:1/4(C H,,0): C 64.38, H 6.99, N
10.36. Found: C 64.49, H 6.43, N 9.91.
15 '

benzamide, syn-iSomer: Prepared as in Example 1, using 3-aza-bicyclol3.3.1Inon-9-
' yl)-benzamide, syn-isomar, in 9% yield, as a hygroscopic solid as the hydrochloride
salt.

20 'H-NMR (CDCl,, 8): 1.37 (m, 1H), 1.81 (m, 4H), 2.00 (m, 2H), 2.33 (m, 1H),
2.51 (m, 4H), 2.83 (m, 4H), 4.04 (m, 1H), 4.48 (bs, 2H, NH), 6.42 (dd, J=1,8, 1H),
7.05 (dd, J=1,7, 1H), 7.24 (m, 2H), 7.4-7.5 (m, 4H), 7.74 (m, 2R), 7.82 {m, 2H).

*C-NMR (CDCl,, 6): 20.3, 31.9, 33.4, 33.7, 50.8, 53.8, 60.5, 107.1,
110.7, 126.7, 126.8, 128.6, 128.9, 131.3, 135.1, 137.0, 138.6, 141.4, 155.6,
25 158.1, 166.6.
MS (%): 441 (parent+1, 5), 391 (10), 167 (23), 149 (100).
Anal. Calc’d. for C,Hy,N,O'HCI1/2CH,Cl;1/2{C ,H,,0): C 65.82, H 7.06, N
10.07. Found: C 66.20, H 6.80, N 10.10.

30 :
Prepared as in Example 1, using 4-benzhydryl-piperazine, in 54% yield, mp 170°C
(dec.) as the hydrochloride salt.



[err]HHNWR (CDCl [err],[err]): 1.28 (m 1 H), 1.48 (m 2H), 1.61 (bs, 2H),

1.82 (m 2H), 2.26 (m 2H), 2.35 (m 1H), 2.46 (t, J=7, 2H), 2.78 (m 3H),

3.02 (m 2H, 4.46 (bs, 2H, NH), 6.41 (dd, J=0.5,8, 1H), 7.05 (d, J=0.6,7
7.24 74630tJ:8,1 , 7.82 (m 2H).

(@G[err](%ﬁj)‘s 20. 9, 221 1, 33.7, 36H), 52.8, 60.2, 106$§HB?1)6N;

126.6, 128.9, 137.2, 138. 3, 141. 7, 156. 2, 158.1. Ms (% 337 (parent+ 1,

13), 279 (14), 167 (30) 149 (100) 113 (39) WD 97/ 36871

PCT/1B97/ 00132 -68- Anal. Calc'd. for C[eﬁ?]H[err]N[err] 2HC

1/2C:H[err]C|[err](C[err]H[err]O) C 58.23, H 7.86, N 10.65. Found: C 58.15,

H 7.31, N 10.72. MPLE 9

8- {2- 1 4- (6 Ant no- py FRURSOG1 B AR, 45013 B8 9. 410 2T 25 2.8 (m, 240,

e hexgne 6- 54 @ar@OxH), i4csa (st 28] NW), 37 ¢d,: JI _sPrmPgrmtd(r:]ﬂlsdmtﬂamb?ga,/

usin aza- = Carho acid e ester in 18%

yi el g as a Ioé\ﬁi‘/rélﬂﬁa g'ﬁ g@@"taﬁ@ 23% @C/I?Il"'g‘ri de sal ty [err] HH NMR

(CDA [err], [err]):"C-NMR (CDCly=51; 33H.,51.99520053.51§0.4.11088( h30.611iR6.8,. 40

d, J=9, 1 bs, 2H,

(5 915 o' f289. 4 n 7 gbh d ooy ks gy, i, fud3, (0,

J=7.5, 1H), 7.81 (nMSat): 448{prentiViR tmuwwslemq))mama 21.8, 26.3,

35.1, 54.4, 56.4, 3@ clﬂ‘% 8for 15,.,@«,3« 2H¢81 fachyé 167 @951493(&}0531%113

156. 1, 158. 2, 173. 9. é% (8 nt+1, 5),

(20). 15 Foungt .C 884 hlﬁflsf e'f’r]H[err]N[err]qerr] 2Hd : ,
Found: C, H, N EXAMPLE 93
3(2[4(6Amnopyr|d|n2 .
. d hexane- 61%ar box§ Rel2-{4:Be ; ' . 7 #ng 2N
hydr ochloric aPfegaret aZQICEf(ﬂ'ﬂpIB 1h umﬁg a%ﬁuhﬁ!rﬂl-pamdaej mvzmlywmgnsubselcas

the hydrochl HNVR (HO salt, CDQ
2.18 (s, 2H), S°51% &{‘GE\@?°°'!§°'9§+E”] 5.4 3.0 (m 4H, 3,89 (m 2H.

6.96 (m 1 H, 7. 15‘ HNMRECBIC!,. &); 3387 im, zm)x 58 (M9 2WIn2. THm, ZH) 921 161m, 14y,
2.61 (m, 2H), 2.83 (m, 2H), 2.99 {m, 2H), 3.50 (d, J=11, 1H), 4.46 (bs, 2H, NH),

15 6.41, (dd, J=0.5,8, 1H), 7.04 (dd, J=0.5,7.5, 1H), 7.14 (m, 2H), 7.2-7.3 (m,
10H), 7.46 (t, J=8, 1H), 7.82 (m, 2H).
C.NMR (CDCl,, 4): 31.2, 33.4, 39.5, 53.9, 58.9, 60.6, 106.9, 110.7,
126.2, 126.8, 128.0, 128.5, 128.9, 138.3, 143.7, 156.0, 158.2.
MS (%): 448 (parent+1, 100), 264 (32), 149 (70).
20 Anal. Calc'd. for Cy;HysNy2HCI'1/4CH,Cl;: C 89.28, H 6.60, N 7.76. Found:
C 68.96, H 6.48, N 7.36.

ylaming: Prepared as in Example 1, using 3-aza-bicyclo[3.3.1Inon-9-ylamine t-
25 butylcarbamate followed by deprotection using trifluoroacetic acid in methylene
chioride in 85% vyiald, as a low-melting solid as the hydrochloride salt.
'H-NMR (CDC),, 6): 1.28 (m, 1H), 1.48 (m, 2H), 1.61 (bs, 2H), 1.82 (m, 2H), |
2.26 {(m, 2H), 2.35 (m, 1H), 2.46 (t, J=7, 2H), 2.78 (m, 3H), 3.02 (m, 2H, 4.46
(bs, 2H, NH), 6.41 (dd, J=0.5,8, 1H), 7.05 (d, J=0.6,7, 1H), 7.24 (m, 2H}, 7.46
30 (t, J=8, 1H), 7.82 (m, 2H).
- C-NMR (CDCl,, 4): 20.9, 24.1, 33.7, 36.1, 52.8, 60.2, 106.7, 110.7,
126.6, 128.9, 137.2, 138.3, 141.7, 156.2, 158.1.
MS (%): 337 (parent+1, 13), 279 (14), 167 (30}, 149 (100}, 113 (39).



[err]CGNWR (CDCl [err], [err]): 24.3, 29.2, 31.5, 38.8, 55.7, 110.7, 111.6,
124.7, 127.6, 128.5, 130.0, 130.6, 131.0, 140.0, 144.6, 146.4, 155.4,

167.9. 25 M5 (9% : 324 (parent+ 1, 3), 279 (11), 167 (25), 149 (100),
129 (12), 113 (27). HRMS Calc'd. for (JQerr]Herr]Nerr]Qerr](parent+ 1):
324.1712. FoweP738824. 1717. EXAMPLE 94 PCT/IB97/00132

3-{2-[4-(6- Am no-pyridi n-2-yl)-phenyl ] -et hyl am no) - pi peri di ne-1-car boxylic
acid 30 tert-butyl ester: Prepared as in Exanple 1, using

pi peridi ne-1-carboxylic acid tert- butyl -ester in 29%yield as a foam

WD 97/ 36871 PCT/ 1 BP7/ 00132
-69- [err]HHNMR (CDCl[err], [err]): 1.43 (s, 9H), 1.6-1.8 (m 3H), 2.35 (m
2H), 2.54 (m 3H), Anal.cCgle’d. J°f8$mEIHN,ZBCITWZ(:H),CI;QHWM:SEC 6823, 2H)7.86. B3

(bs, 1H), 6.394_‘) 1Hsg 7 1H), 7.22 (m 2H), 7.44 (t, J=8,
1H). 7.83 ( gs. fl:‘_’ﬁ'"‘] @%?% rrlg Eerr! 22.3, 28.5 29.7, 33.3,
46.3, 53.8, 58.5, 60.3, 78.9, 5 106.8 26. 8, 128.9, 13.5, 138. 3.
191D, 158, 2. 106, Gt ARE D hOhs . T

(48), 213 (40), 197 ) ' d.
d err] H err] [ <arkoxy s 3 35?"?86353 Fbuﬁﬂ""‘{'f 347 vaing, 3‘BOB\NPLE
95 10 6- ls.eydlas(ﬁmwmcawkwmam) ethyiNgstdrin B lyjeld) Jasi dliow elting M ne:

Prepared by de $ gtec n of %@L{e 94 using trifluoroacetic acid in
met hyl ene chl o Qi S$ the hydrochloride salt from et hyl
ether. [err] H NWVR (‘BEKMBG(CDFIs. Pler 1.2B:(t, 11 3B, 314), At93 (bsH2H|,M.Q9 kbs, 1HE,92.601 1

,1.85 1 7
D 81 (m ary e 7% T 3 elgly, 200570 Ty, Sl 3.82 [ SIB 200 0. 40 8, )
(m 2H), 7.30 640 «us-sa_wx 7084, Um 7. aH)H».pen mmum.gem "‘l).eT B]) :
23.8, 33. 3 34( |.68 1, 53.6, 60. 6, 62 7, 106.8 , 110 7, 126.8 128. 9,

137.5. 1383, 41 1. 156.0, 158.2. FAB S, (9 arent + 1, 12),
925), 149 (100), 119°GNMR iﬁﬁc'(s-zé)) 148, 21.8, 2 n°a|35ta B840 B4, 30.2, 106.8,

C[2 err]Herr] N e16L, 32617, Wkels, 119718,4@8. 3 r14d1:bcrsd.© 158.2p047%9. H 7.18, N
12.67. MS (%): 352 (parent+1, 5), 167 (22), 149 (100), 113 (20).
15 Anal. Calc’d. for C,,H,sN;0,2HCI: C,H,N. Found: C,H,N.

carboxvlic acid: Prepared by hydrolysis of Example 92 using 2N hydrochloric acid
at 70°C -for 8 h in 83% vield, as a low-melting solid as the hydrochloride salt.

20 'H-NMR (HC! salt, CDCl,, 4): 2.18 (s, 2H), 2.31 (m, 2H), 3.28 (s, 1H), 3.4-
3.6 (m, 4H), 3.89 (m, 2H), 6.86 (m, 1H), 7.15 (m, 1H), 7.53 (m, 2H), 7.79 (m, 2H),
7.94 {m, 1H). |

3C-NMR (CDCl,, d): 24.3, 29.2, 31.5, 38.8, 65.7, 110.7, 111.6, 124.7,
127.6, 128.5, 130.0, 130.6, 131.0, 140.0, 144.6, 146.4, 155.4, 167.9.

25 MS (%): 324 (parent+ 1, 3), 279 (11), 167 (25), 149 (100}, 129 (12), 113

(27).

HRMS Calc’d. for C,gH,,N,O, (parent+ 1): 324.1712. Found: 324.1717.

30 tert-butyl ester: Prepared as in Example 1, using piperidine-1-carboxylic acid tert-
“  butyl ester in 29% vyield as a foam.



Found: C 51.86, H 7.23, N 12.31. EXAMPLE 96 6-{4-[2-( 1

- Benzyl - pi peridi n-4-yl am no) -et hyl ] - phenyl } - pyri di n-2-vl am ne: Prepared as
in Exanple 1, using 1 -benzyl-4-am nopiperidine in 82%yield (purification
25 was effected by formng thet-butylcarbamate derivative fol | owed b

chr omat ogr aphyO&¥e8depr ot ection with trifluoroacetic acid i WCFFEFW{FP e
chloride), as the hydrochloride salt. [err]H NVWR (CDCl [err], [err]): 1.38
(m 2H, 1.80 (m 2H), 1.99 (m 2H), 2.46 (m 1H), 2.83 (m 4H), 2.90 (m
2H), 3.48 (s, 2H), 4.57 (bs, 2H), 6.40 (d6%3 =8, 1 H, 7.05 30 (d, J=7,
1H), 7.30 (m 7H), 7.45 (t, J=8, lH) 7.85 (m 2H) [err]C—NIVR (Ccbdferr],
[err]): 32.7, 36.3, 48.0, 52.5, 54.9, 36.1, 106. 110.7, 126.9, 128.2,
128.9, 129.1, 137.8'H-NMR {£DCIzaN 5 1.43163. @H).156-108 @55“32#%!!"»@"{ .54 97
(parent+ 1, 47)g |-i757£7ﬁ3i1).|=é4£4)(é@Q)(mH%,(&EB«S@Qm@ba (bs, 196 6.803457-8,

PCT/ |1 B97/ 00132 f or r7]~l err err 387. 2548. Found:
387. 2582. EXAVHHE: 803 (d, J=7, 1H), 7.22 (m, 2H), it,J 8 1H), 783 {(m, 2H).

3-{2-[ 4- (6- Ani no- py MCINMIRACIC),; BR8] 28613 )7; 8337 26!3, G304, {835, 60.9] Tew; 6-

2 a7 bi cycl df 0B 1A oTEGR {26518, 138E, dakia 18608 180 188w o

foll owed by depr ot e®as (%): U397 (patant #1,156)0202(38), 280 (48)N212140)) HIR(88)) 187 de
in 79% vyi eId ? )he hydrochl ori de salt fromethyl ether. [err]H NWR

(cod [err], ?§ 1.34 (m2H),1.90 (bs,2H),2.29 (t, J=7,1H),2.63 (m 2H),
2.69 (m 2H) 2 76 (l-tﬂM&Fpip't’BfQDst@'HqN&;@Bfemﬂ-ﬂ 13932‘4‘&5 Fpund: ©397.268). J=8,
1H), 7.04 (d, J=8, 1H), 7.22 (m 2H), xﬂ(ﬁu’( =8, 1H), 7.82 (m 2H). 10
[err]C-NMR (CDCl[ err err]).199 : 527 570 106.8, 110.7,
126.7, 128.810137.5, ginngsviamine: > §epppragd byt +

1, 3), 279 (10)depididctionOot Ex%d&le(woamg Mﬁo&oﬁ&euclak?d ih%'éath éneéhlorfddlif 989 f or

C[err]H[err]N[err]ZHCI 1/ 4CH err LCe!Lerr 1 gerr]H[err O5/4H err]0: C

54.27, H 15 7. Xieldag thefydr Wh‘!ﬂﬂﬂ e 83, N 12.19. EXAMPLE 98
'H-NMR (CDCl,, é): 1.35 (bs, 2H),1 .58 (m, 1H), 1.69 (m, 1H), 1.85 (m, 1H),

2.07 (m, 1H), 2.60 (m, 2H), 2.74 (m, 1H), 2.79 (m, 2H), 2.81 (m, 4H), 4.47 (bs,
15 2H), 6.41 (d, J=8, 1H}, 7.04 (d, J=8, 1H), 7.23 (m, 2H), 7.46 (t, J=8, 1H), 7.82
{m, 2H).
3C-NMR (CDCI,, 6): 23.8, 33.3, 34.2, 48.1, 53.6, 60.6, 62.7, 106.8,
110.7, 126.8, 128.9, 137.5_:. 138.3, 141.1, 156.0, 158.2.
FAB MS (%): 297 (parent+1, 12), 167 925), 149 (100), 119 (27), 111 (25).
20 Anal. Calc’d. for C,gH,Ns3HCIH,01/4(CH,,0): C51.59,H7.18,N 12.67.
Found: C 51.86, H 7.23, N 12.31.

‘.“ .

* ‘-:4(' -(DE

Prepared asin Example 1, using 1-benzyl-4-aminopiperidine in 82% yield {purification
25 was effected by forming the t-butylcarbarate derivative followed by chromatography
and deprotection with trifluoroacetic acid in methylene chloride}, as the hydrochloride
salt.
'H-NMR (CDCl,, 6): 1.38 (m, 2H), 1.80 (m, 2H), 1.99 (m, 2H), 2.46 (m, 1H),
2.83 (m, 4H), 2.90 (m, 2H), 3.48 (s, 2H), 4.57 (bs, 2H), 6.40 (d, J =8, 1H), 7.05
30 (d, J=7, 1H), 7.30 tm, 7H), 7.45 (t, J=8, 1H), 7.85 {m, 2H).
3C-NMR (CDCl,, é): 32.7, 36.3, 48.0, 52.5, 54.9, 36.1, 106.9, 110.7,
126.9, 128.2, 128.9, 129.1, 137.8, 138.3, 138.6, 140.6, 156.0, 158.3.
FAB MS (%): 387 (parent+1,47), 174 (31}, 149 (100}, 119 (97), 103 (52).



6- (4-[2- (Pi peridin-4-ylam no)-ethyl]-phenyl)-pyridin-2-ylam ne: Prepared by
debl ocki ng Exanpl e 96 usi ng ammoni um formate and 10% pal | adi um on-carbon in
refl uxi ng ethanol in 67.5%vyield, as the hydrochloride salt from ethyl

ot her. %err H-NI\/R(CDCi[err] [err]): 1.30 (m 2H), 1.87 (m 2H),
2. 65 (m 3H)“’°2 SNm 2H), 2.88 (m 2H), 3.13 (m 2H), 4.5BCT/ime7/0023d) , 6. 42
9d, J=8, 1H), 7.04 (d, J=8, 1H), 7.25 (m 2H), 7.46 (t, J=8, 1H), 7.83 (m
2H). [e'rr]C—Nl\/R(CDCI[err], [err]): 32.3, 36.1, 44.2, 47.7, 53.9, 107.0,
110.7, 127.0, 128.9, 137.8, 138.4, 140.3,70l55.95, 158.3. 25 M5 (99 :
297 (parent+ 1, 10), 199 (35), 149 (100), 119 (30). Anal. Calc'd. for
Cerr]Herr]Nerr] 3HO 1/4Herr]0 1/2(Cerr]J]Herr]O: C53.70, H7.32, N
12.52. Found: C 53HBMS €plg'dotor QuH,aN. 38 =2BAS Fognl: 387.2582.

6- (4-{2-[ (Pi peridin-4-yl methyl)-am no&mﬁ?#_klphenyl) pyri di n-2-yl am ne 30
Prepared as in Exanple 1 u5| ng 4- .am nomet ny |per|d| ne- 1 t- butyI carbamate
fol |l oned by deprot 8& el g 4z8-DISY Qg ,

80. 5% yi el » ‘ -k OO BEAT P

::> Q:T 80. 5% % |0 e3§2 ﬂm?l {gni- !iml_i_gﬁcﬂea?gg)gsfﬁb&?mple 1V\j]sf)9|3 33% bhzyclol% . Olh?Lx 8'7

2H), 2.65 (m Y@mine an% 13°('1F( tz"IH}V' a5oary 'eﬁ?'%ﬁﬂbv em@tq‘monﬂﬂm trttlusmaew 2H)

s gg Ed %H)-s ar[::niihi) i'neil'nvlhhe(oﬁlorﬂe #879% yidid, a‘é)taﬁ h{ydfochibhide Jal%n% XI; 53 5

err r

107. 0, 10 7. 127. ﬁ%@c&%%‘m@@ h”l‘gtr’i'”' iggjlgg 7153!3"? -ﬂm VB

(%: 297 (par @hi,2.69 118) 2HIL 2976 85, 2H)1;3g>9(m00)=91m).(-892 cbsArmg, @ml(sH J;l:%fS orN
H N Th4 ,

11505, Founy: Vb phog i 4 S ICT a0 AP R SRIAA 5.62 % 2.

(3-{2-]4- (GDAm no- Bszrwﬁdcgcw $: pHBAy B-4e(35y4.) 53725200 1108E, A 1D.1,. Té12X- 6- V|

)-(4- nethyl - pggqay-,rg hggyj)rmﬁhﬁp@eﬁa zPrepared as in Exanple 1, using
3-aza- bicyclof 3. ex- 6-vyl erazin-1-yl)-nmethanone in 14%

yield, as the hydr%%l“@ﬁ &1 §%$§parent+ly 3), 2 9 (10), 167 (20), 149 (100), 129 (6),
113 (25).

Anal. Calc‘d. for C,3H,,N, 2HCI-1/4CH,Cl,'1/2(CH,,0)5/4H,0: C 54.27, H
15 7.20, N 12.50. Found: C 53.92, H 6.83, N 12.19.

Prepared by
deblocking Example 96 using ammonium formate and 10% palladium-on-carbon in
refluxing ethanol in 67.5% vyield, as the hydrochloride salt from ethyl ether.

20 'H-NMR (CDCl,, é): 1.30 {m, 2H), 1.87 (m, 2H), 2.65 (m, 3H), 2.81 (m, 2H),
2.88 (m, 2H), 3.13 (m, 2H), 4.54 (bs, 2H), 6.42 9d, J=8, 1H), 7.04 {d, J=8, 1H),
7.25 (m, 2H), 7.46 (t, J=8, 1H), 7.83 (m, 2H).

3C-NMR (CDCl,, 6): 32.3, 36.1, 44.2, 47.7, 53.9, 107.0, 110.7, 127.0,
128.9, 137.8, 138.4, 140.3, 155.95, 168.3.

25 MS (%): 297 (parent+1, 10), 199 (35), 149 (100), 119 (30).

Anal. Calc'd. for C;gH,,N,3HCI1/4H,0'1/2(C,H,,0): C 53.70, H 7.32, N
12.52. Found: C 53.61, H 6.99, N 12.18.

EXAMPLE 99

30 Prepared as in Example 1, using 4-aminomethylpiperidine-1-t-butylcarbamate
followed by deprotection using trifluoroacetic acid in methylene chloride in 80.5%
yield, as the hydrochloride salt.



[err]H-NMR (CDCl [err], [err]): 1.94 (bs, 2H), 2.09 (bs, 1 H, 2.2-2.4 (m

8H), 2.27 (s, 15 3H), 2.68 (m 2H), 2.73 (m 2H), 3.11 (m 2H), 3.61 (m

4H), 4.49 (bs, 2H), 6.41 (d, J=8, 1H), 7.03 (d;, J=8, 1H), 7.21 (m 2H),
1

7.45 (t, J=8, 1 8l (m 2H). [err]CGNWR (CDO [err], [erg [, 25.6,
35. 1, 41.8,43"‘54:})@886 54.5, 54.7, 55.3, 56.7, 106.9, 110.7,"']#4’9 132
1228.8,137.5, 138.3, 140.9, 156.0, 158.0, 171.1. MS (% : 406 (parent + 1,
3), 391 (20), 167 (18), 149 (100), 113 (19). 20 Anal . Calc'd. for
Clerr]Herr]NerrO 3HC 2H err]0 5/4(CerflHerr]O: C54.12, H7.91, N
10.88. Found: C 53.97, H 7.57, N 10.56. EXAMPLE 101

2-[4-(6-Am no-pyridi n-2-vyl)-phenyl]-ethyl}-(9-benzyl - 3- oxa-9-aza-
brove ols. 5 tnpet 7meaa¥lp%'ep@m¥73tgbpﬁ- L B5Gn T S i P b dmadH
LS L S S S ol st
nor e (0] | 0 |
[err]IF—)I-NI\/R( rT?f'"[e?'f‘] -5‘£R(Fn%§2‘ 9‘3 26 (m 2H§/ 2.56 (m 2H),
2588. (2 m) 4E|) 12 97 1ecmm4;co-,.4ﬂ (:*4(2,3,2”; 84294(7757,2,575-9 2037.5;:&0;7%2%,0(,:1. 50
S, , . =~ , m , . )
828, 1H) | 7.§3‘{Eén{19'i??‘?’igg"'z“gét"gf’]% ﬁﬁﬁ( [err], [err]): 27.4, 36 7,
48.4, 49.0, 50.8, SRABIMSA%)5 2800Ba@nt£1.106)7 19918517 1491700), 1198305, 128. 5,

128.9, 137.5, 138.3 :383&19':1 \75%15,7 / ﬁ%&w;&ﬁ%@mé’ﬁ,,@@3c‘§%91z(ﬁfi“7e§'§ N

42), 216 (53), 91

PCT/||397/0013211¢§ FAHGEF CER-82.0H 7188 N1 R.P6) Herr]Nlerr]O 3HA Herr]Q C
58.33, H 6.71, N 10.08, Found: C 58. 1@xamMpEe 880 N 9. 83. EXAMPLE 102
{2-[4-(6- Amno pyr|d|n2 | ) - pheny|

bi cycl of 3. 319] non- AdsHesladRAL dn-g.\ 3

Exanpl e 1, usi smgth Aore? a- lvrmfddo[aB &txbm 7|,yb9in maﬁa— | ess

TR e o o e M zfa'ed A
2.97 (m 2H), Bydrechorideelt, 3.80 (s, 2H), 3.87 (m 2H), 4.52 (bs, 2H), 6.42
(d, J=8, 1H), TH-NMR (CDCl;, 6): 1.94 {bs, 2H), 2.09 (bs, 1H), 2.2-2.4 (m, 8H), 2.27 (s,
15 3H), 2.68 (m, 2H), 2.73 (m, 2H), 3.11 (m, 2H), 3.61 (m, 4H), 4.49 (bs, 2H), 6.41
(d, J=8, 1H), 7.03 (d, J=8, 1H), 7.21 (m, 2H), 7.45 {t, J=8, 1H), 7.81 (m, 2H).
13C-NMR (CDCl,, 6): 19.7, 25.6, 36.1, 41.8, 45.5, 46.0, 54.5, 54.7, 55.3,
56.7, 106.9, 110.7, 126.7, 1228.8, 137.5, 138.3, 140.9, 166.0, 158.0, 171.1.
MS (%): 406 (parent+ 1, 3), 391 {20), 167 (18), 149 (100), 113 (19).
20 Anal. Calc’d. for CHyNeO'3HCI2H,0'6/4(C,H,;0): C 54.12, H 7.91, N
10.88. Found: C 53.97, H 7.57, N 10.56.

BTS
'A‘

bicyclo{3.3.1Inon-7-vl}-aming {(more polar diastereomer): Prepared as in Example 1,
25 using (S-benzyl-3-oxa-9-aza-bicyciol3.3. 1Inon-7-yl)-amine, more polardiastereomer,
in 38% vyield, as a foam as the hydrochloride sait.
'H-NMR {CDCl,, 6): 1.52 (m, 2H), 2.26 im, 2H), 2.56 (m, 2H), 2.88 (m, 4H),
2.97 (m, 1H), 3.47 (m, 2H), 3.79 (s, 2H), 3.82 (m, 2H), 4.50 (bs, 2H), 6.41 (d,
J=8, 1H), 7.06 (d. J=8, 1H), 7.2-7.4 {m, 7H), 7.46 {t, J=8, 1H), 7.83 (m, 2H).
30 1C-NMR ({CDCl,, é): 27.4, 36.7, 48.4, 49.0, 50.8, 56.1, 69.5, 106.8,
110.7, 126.7, 127.0, 128.3, 128.5, 128.9, 137.5, 138.3, 139.0, 141.2, 156.1,
158.2.
MS (%): 429 (parent+ 1, 42), 216 (53), 91 (100).



10 7.06 d, J =7, 1H), 7.2-7.4 (m 7H), 7.47 (t, J =8, 1 H), 7.86 (m 2H).
[err]CGNWR (CDCl [err], [err]): 31.3, 36.4, 47.8, 50.8, 52.5, 55.9, 71.4,
106.9, 110.75,127.0,128.3,128.5,129.0, 137.8, 138.4,139. 2, 140. 6, 156. 1, 158. 3.
M5 (99: 429 (parent+1, 12), 216 (67), 91 (100). Anal. Calc'd. for
Cerr]Herr] "WSHCI Herr]O C 58.33, H6.71, N 10. 08.rcaassmoor5 C
58.30, H 6.78, N 9.92. EXAMPLE 103

2-(4-{2-[4-(6-Am no-pyridin-2-yl)-phenyl]-ethyl}-piperazin-1 -yl)-1

-phenyl - ethanol: Prepared from Exanpl e I#&- usi ng sodi um borohydride in
met hanol at roomterrperature for 2 hin 98.5%vyield, np 235[err]C (dec.) as
the hydrochl oride salt. [err] HH NMR (CDCI[err] [err]): 2.51 (m
6H), 2.63 (m 4H), Aaalsga(crﬁ 40) CnH:NIO3HBEH, Ot €)58.33,54 6('bls N 20008. 4Folfhd{ M
1H, 6.39 (d, cJsBr21H)e.8Z N9 68, J=8, 1H), 7.2-7.4 (m 7H), 7.45 (t, J=8,

1H), 7.84 (m 2H). ferr]C -NIVR(CDCl[err! !err!): 33.4, 53.3. 60.3, 66.2,
68. 8, 106.9, 110 7. 125.9, 126.9, 12 128.9, 137.7. 138.3, 140.8,
142.2, 156.0, 158. B2-1456-Amino ¥ ridih: 2 -4D3okdViESER .b.;" .2.2%3-4-34). 219
(41), 197 (g6) 111 97 (89). qw \nal . Cal c d. -
Gerr]Herr 338 dinon; Zvh-amine flesg poler digstersomer)s Prgpa_[@ﬂqsmmmpuahc

{55 FS (g 2 459snhb lﬁ?bﬂrﬁvl-mtﬁa-m&m 3. 1lnon-7-v')-amlne, less pglar dnaft Tegm:gr,

m n xa-9-aza- bi cycl o[ 3. 3.
| ]non-7- vl)- g‘mg%e Sﬁ% pqgﬁgﬁaﬁﬁ%"%‘l" '8% amoni u?/n format e and
pal | adi um on- car b'd-hNMB (QEIQI4H8:N . 78 (mangHl), RI6E51{bS) alﬂ)elzobs i, 4908.dHgs.. ) as
t he hydrochl o I
PCT/ | BO7/ 00133‘*%‘)’3%l "' ljr’l\%\{goi‘ %rjar" (m. 240 4-52 (hs.RH) f142,4d =8> 1 (1 1
H, 2.6-3.039(hHo6id J-:? gH}, B2 H).zv 2 U8, aH), 7. 3635 ew). J =8, 1 H),

d, 8, .
:7),380“(%“;]t+1 1*‘B:NMR?(&D(:IB #H) 5&@4 t4a7 -@31%57558%@55’] :@G% for

Clerr]Herr] N é&o’%)o“?% 3931 1)28 %%39?19@7 8-J38eft 13902.24048, 188AVAI58.2.05
MS (%): 429 (parent+1, 12), 216 {(67). 91 (100).

Anal. Calc’d. for C,,H,,;N,O0-3HCIH,0: C 58.33, H 6.71. N 10.08. Found:
15 C 58.30, H 6.78, N 9.92.

ethanol: Prepared from Example 16, using sodium borohydride in methanol at room
temperature for 2 h in 98.5% vield, mp 235°C {dec.) as the hydrochloride salt.
20 'H-NMR (CDCl,, 6): 2.51 (m, 6H), 2.63 (m, 4H), 2.82 (m, 4H), 4.10 tbs, 1H),
4.54 (bs, 2H), 4.74 (m, 1H), 6.39 (d, J=8, 1H), 7.05 (d, J=8, 1H), 7.2-7.4 (m
7H), 7.45 (t, J=8, 1H), 7.84 (m, 2H).
'3C-NMR (CDCI,, 6): 33.4, 53.3, 60.3, 66.2, 68.8, 106.9, 110.7, 125.9
126.9, 127.5, 128.4, 128.9, 137.7, 138.3, 140.8, 142.2, 156.0, 158.3.
25 MS (%): 403 (parent+ 1, 100), 295 (54), 219 (41), 197 {76), 113 (35), 97
(89).
Anal. Calc’d. for C,HyoN,0-3HCH1/2H,0: C57.64, H 6.58, N 10.76. Found:
C57.66,H 6.45, N 10.77.

r

’

30

yll-amine: Prepared from Example 101, using ammonium formate and palladium-on-
carbon in refluxing ethanol in 81% yield, mp 100°C (dec.) as the hydrochloride salt.



6- (4-{2-[4-(2- Am no- 2- phenyl - et hyl ) - pi perazin-1
-yl']-ethyl}-phenyl)-pyridin-2- vlamne: Prepared from Exanple 16, by
form ng the oxime methyl ether with O- nethyl hydroxyl am ne hydrochloride
in refluxng methanol followed by reduction 10 using borane nethyl sulfide
in refluxing WYA%Wrof uran in 54%yield, as the hydrochl or PEEIBIZPAI32
[err] H NWMR (CDCl[err] [err]): 2.2-2.9 (m 14H), 4.12 (m 1H), 4.52 (bs,
2H), 6.39 (d, J=8, .03 (d, J=7, 1H), 7.2-7.4 (m 7H), 7.45 (t, J=7, | H),
7.81 (m 2H). I\/S(%: 402 (parent+1, 6), i#® (100), 119 (47). 15 HRVS
Calc'd. for (Qerr]Herr]Nerr] (parent+ 1): 402.2658. Found: 402.2657.
EXAMPLE 106
9-{2-[4-(6-Anm no- pyr‘HeﬁlMR:ecncl).r@m:ﬁpl(maHymoemmmz 8730 i c§id), B[533.9.(m]
] non-7- vlamn r e n
N-t - but oxycar bg4n|;/)l’ ?3@3%- Ql:‘gz%a?g] ?/Jq) 1‘[?-3 gd?]stgog 9 yr'e)a'nz %g tm 25”540 ‘tél d,
fol l owed by rentivt 18% 7:§bim.2H but oxycar bonyl group using tl’lf| uor oacetic

aci d.in nethyl ene chhignugte 389 (parane+ €MD), 384 @5, n1§§8{’45y @gﬂ S the

Ly 546 (b5 2H) *&ﬁv%]ce Nc“}pééi?éi&ioerlﬂreémw‘ Ya9.71st, gt 5502760 19

3.87 (m 2H), 4.51 (bs, 2H) 640(d W? 04(d J=7, 1H) 7.23 (m
2H), 7.45 (t, J=8, ‘ CNIR ( 1,
[err]): 31.5, 34.5, ¥

137.6, 138.3, 14mmrﬁwﬁawedlﬁemdsxaﬁm MS, f ormﬂfggth@pwminathﬂ emer,w.aea-

51), 197 (65 n | ¢
(C[ea r]H er E] )er %81 é@xyﬂ_ﬁ*% @%’fﬂ%@?er I {%’f‘”ﬂa ré{tﬁ;@l éﬂfwdcﬁy ‘g’Et“"N
9.71. 30 FouMe:usingshorgne mtwwlf‘ de . @ﬂuxtmmrﬂwdmfdranf-orsm yield, as the
Clerr]Herr] N Q{y@}&h(opiaggm+ 1) 339. 2184. Found: 339. 2155. WD 97/ 36871
PCT/ 1 B97/ 00132 -74-
{2-[ 4- (6- Ami no- pyri d!"ﬂ““ﬂ“ﬁ?c'pr@n?fﬁ‘z-@t(ﬁyﬂfﬂt 3 b2 kmoltll; 453 by 6,393d1
I non-7- yl)-amunes, Rgpoed, as7, nmmmoam S48, aﬁﬁoﬁwr\? ﬁ@wahﬁ) and

pal | adi um on- carbo e n t.hano %yield, mp 1 C (dec.) as
t he hydrochl ori de siﬁn% 1: 402 (3a0ehe ') 8% 4d (105], 6 &

15 HRMS Calc’d. for CxH,,N, {(parent+1): 402.2658. Found: 402.2657.

ylamine: Prepared as in Example 1, using N-t-butoxycarbonyl-3-oxa-9-aza-
bicyclo{3.3.1lnon-7-ylamine in 9.5% vyield, followed by removal of the t-
20 butoxycarbonyl group using trifiuoroacetic acid in methylene chioride at room
temperature in 88% vield, as the hydrochloride salt.
'H-NMR (CDCl,, é): 1.36 (m, 2H), 2.36 (m, 2H), 2.46 (bs, 2H), 2.70 (m, 4H),
2.81 (m, 2H}), 3.14 (m, 1H), 3.68 (m, 2H), 3.87 (m, 2H), 4.51 (bs, 2H), 6.40 (d,
J=8, 1H), 7.04 (d, J=7, 1H), 7.23 (m, 2H}, 7.45 (t, J=8, 1H), 7.82 (m, 2H).
25 *C-NMR (CDCl,, é): 31.5, 34.5, 42.1, 51.4, 53.9, 69.8, 106.9, 110.7,
126.7, 129.0, 137.6, 138.3, 140.9, 156.0, 158.0.
FAB MS (%): 339 (parent+1, 46), 322 (51), 197 (65), 149 (74}, 119 (100},
103 (77), 98 (74).

Anal. Calc’d. for C,oH,,N,0-3HCI'H,0:3/2(C,H,,0): C54.12, H 8.04,N9.71.
30 Found: C 54.31,H 7.63, N 9.37.

B HRMS Calc’d. for C,,H,,N,O (parent+ 1): 339.2184. Found: 339.2155.



5 [err]HHNWR (CDCl [err] [err]): 1.36 (m 2H), 2.09 (m 2H), 2.79 (m
2H), 2.91 (m 4H), 3.7-3.9 (m 5H), 4.56 (bs, 2H), 6.36 (d, J=8, 1H), 7.01
(d, J=7, 1H, 7.23 (m 2H), 7.42 (t,J=8, 1H), 7.81 (m 2H). [err] CGNWR
(cbcferr], [err]): 36.4, 39.2, 47.7, 48.9, 50.5, 71.7, 106.9, 110.6,
126.9, 128. 9w0D»36871 138.3, 140.6, 155.9, 158.3. 10 NECTYTHY 7/00839
(parent+1, 6), 167 (21), 149 (100),129 (12),113 (31). Anal. Calc'd. for
CerrJ]Herr]Nerr]0 3HC 3/2Herr]C C 51.62, H7.29, N 10.94. Found: C
51.65, H 7.24, N 10.95. EXAMPLE 108 -74-

6- (4-[2-[4- Am no- 2. 6-di net hyl - pi peridin-1
-yl)-ethyl]-phenyl}-pyridin-2-ylamne 15 (cis diastereoner): A

N- Benzyl - 2. 6- di met hyl pi peri di n- 4- onewo nL round- bottoned fl ask
equi pped with condgnges A2 . _ g (0, 28

acet onedi car boxyl i X, 2. ¢ LU aefiy O —wat er .
To the resul tﬂhgmmxﬂamfm laﬁmls |1am lwmrmnoc(n()mzemmbpnd)aaﬂawmme over
30 nut es.  2QarbBiPnRbhAE ARMGE it ob Giel o PAILC 8§ BB} GBroEhibli L

overnight at room tenperature. After trat

adj usted to0510 wi t'-NMR (SBGlufl 30 i 24, zﬁﬁdﬂhiﬂ}@d%ﬂ"wmhz@ﬂﬂw 4hbet at e.
The organic | gyes.gums sMSASE ((Ystfl-l)brs'W(d.@éémﬂ)aﬁcbﬁﬁﬁlgm‘ﬂtﬁ-ﬂf ﬁa{yacet ate

resul ting residue chronat o on_silica gel using hexane/ e

as eluant to &Hkdr4R Botr8 gb’ﬂ’re? 81 (mg2H Trans isoner: 10.1 1g (6.5%
oi |. [err] H NMR (CBEINMR ttDCE/ 81t ) 36.4, Qé.i,dn.#, 388, 508, 79711069, 13dls, 2. 47

(Mo 3 Sorafle. kbe. a0 (s, vaad redYreny; 1Y 00 D T, 12

51.8, 126.90 128. MSJ(QB assmeant.ambaayltztmbem%t 120412, @18131hi s scan.

?grr] H- NI\/I\R/B(EJ(I)DCI [ er r1 er %C”T”W%gc%ﬁg o ﬁ?ﬂ #ﬁ?’g l(lip';b@ M(

2H), 3.83 (s, C25-1)$5.'ﬂ*2124(rﬂ1°-ﬂﬁ 7.30 (m 2H), 7.39 (m 2H). WO 97/ 36871
PCT/ 1 B97/ 00132 - 75- EXAMPLE 108
15
A. N-B {- i iperidin-4-one: To a 500 mL round-bottomed flask

equipped with condenser and N, inlet were added 40 g {(0.28 mol} 1,3-
acetonedicarboxylic acid, 24.8 g (0.64 mol) acetaldehyde, and 60 mL water. To the
resulting mixture was added slowly 30 mL {0.28 mol) benzylamine over 30 minutes,
20 the pH was adjusted to 4-5, and the reaction stirred overnight at room temperature.
After filtration, the reaction pH was adjusted to 10 with 6 N sodium hydroxide, and
extracted with ethyl acetate. The organic layer was washed with brine, dried, and
evaporated, and the resulting residue chromatographed on silica gel using
hexane/ethy! acetate as eluant to afford both isomers:
25 Trans isomer: 10.1 g (16.5%) oil.
'H-NMR (CDCl,, 8): 1.07(d, J=7, 6H), 2.17 (m, 2H), 2.47 (m, 2H), 3.25 (m,
2H), 3.75 (Ab,, J=14, Dn=110, 2H), 7.23 (m, 1H), 7.29 (m, 2H), 7.37 (m, 2H),
13C-NMR (CDCl,, 6): 17.4,47.4,51.3,51.8, 126.9, 128.2, 128.3, 140.2,
carbonyl carbon not visible in this scan.
30 MS (%): 218 (parent+1, 100).
- Cis isomer: 3.31 g (5.4%) oil.
'H-NMR (CDCl,, 6): 1.13(d, J=6, 6H), 2.32 (m, 4H), 3.10 (m, 2H), 3.83 (s,
2H), 7.21 (m, 1H), 7.30 (m, 2H), 7.39 (m, 2H).



[err] CGNWR (CDCl [err], [err]): 21.5, 47.1, 50.0, 57.3, 126.5, 127.6, 128.2,
141. 0, carbonyl carbon not visible in this scan. M5 (9% : 218 (parent+1,
100). B. N-Benzyl - 2. 6-di net hyl pi peri di n-4-one nethoxlme (cis isonmer): To a

100 5 nL round-bottoned flask equi pped with condenser and N2 _inlet were
added 3.31 gMOI%P®mol) N benzyl - 2, 6- di net hyl pi peri di n- 4- oRE R % oy |

2.1 g (24.3 mmol ) net hoxi ne hydrochlorlde 3.4 nmL (24.3 mmol)
triethylamne, and 50 nL nmethanol. The reaction was refluxed 24 h, cool ed,
and evaporated. The residue was taken up-287 water/ethyl acetate, and the
organic layer separated, washed with brine, dried, 10 and evaporat ed. The
resi due was chromat ographed on silica gel usin hexane/ eth acetate to

e Tord 18 g (405 "SENMR (6PC g 31.Br ARR POSIRIAN 156 3ct 77 b 136201400, 61
(1 921|(_|)m %H)78 c(%rbl&m éa%on“‘&ms%lgﬂiﬁmségbg 2. 8f1JH§m71;?3,(2 82H§m71;’%,(2.92
m S ) (m , m m
2H). 15 [err] M %:ti:iﬂ[ﬂé?"r*]” [‘99)]) 16.5, 16.6. 31.6, 37.8, 49.65,
50.6, 52.3, 61.1. g Regek 3-ditnethyiQipGridid-SohemegimeMois(i89merf:4 To (@RIENT +
1, 100), enz 6- di th n- 4- ani ne a 100
mL round- bo%\l_ '@n@d‘xﬁbggﬂ 89]5}@ ﬂbé'ﬂp’w%? ﬂbﬁ%ﬁgﬂa ﬂé‘: I\'Iﬁ%‘r‘?’f'e aﬂ%’%‘! ;%é
added 1.5 g (G1%.2wmio)) ht-ﬁaﬁiybemimﬂwﬁlﬂndhthymlqderslodien-ﬂ.-ﬂmamtmf.!m me

(cis isomer). Q:h{:‘limgtr{{(d {oBhlofie, Y.Lt Q-3!%El%8?t§?t i, AR 50 ofl! egrrizndl,

sol ution of bd?ane et ra I'on was
refl uxed 24 h,Theseactign veasdet!mdgdi h;@noleémpavamatedm'be regiduswastaken vreat ed

with 60 mi_et hagaker/ethy ddefatd: ﬁawb)zgaaﬁqawmm%amm@dmﬂ ‘bring, raazrum

fluoride. The reaction was ref cool ed 25 evapor at e

resi due was'q AcdeveperatedyIhe F*&“ﬁ)}‘!‘%&‘éﬁ"&ﬂ‘@g"aﬁ‘ﬂd ‘!'h%‘“@rﬂjh‘lﬁ"éﬂ hexpag/ethyt hed
Wi th brine, dricetht®¥catiérddi 5 g (30%) 3 8n ound evaporated to afford 1.5 g

(100% of an oil. [err err% 7(d 41(m
oH), 1.70 (m 2H), W%\@mﬁ) ‘éL’ B 5r?ﬂ')‘e‘“ih el ‘"'zﬂd"?z?g{‘zl“(fﬁ’
7.25 (m 2H), 2.864m(TH), 2i§7.(n3QH), 2 92[¢%n|]mswzsgs(m§[éaa‘r2rslarii 9;19);\/%1(1%3 216
21.7,40. 8, 44. 5 1 4, 128.1, 128.2, 141.2. 21
Coat -1, 100y 8 B .30t 34

3C-NMR (CDCl,, 6): 16.5, 16.6, 31.6, 37.8, 49.65, 50.6, 62.3, 61.1,

126.7, 128.2, 140.6, 157.3.
APCI MS {%): 247 (parent+1, 100),
= -2.6-di iperidin- ing (cis isomer): To a 100 mL round-

sL

bottomed flask equipped with condenser and N, inlet were added 1.5 g (6.1 mmol)
20 N-benzyl-2,6-dimethylpiperidin-4-one methoxime (cis isomer), 60 mlL dry
tetrahydrofuran, and 15 mL (30 mmol) of a 2.0 M solution of borane methyl! sulfide
in tetrahydrofuran. The reaction was refluxed 24 h, cooled, and the solvent
evaporatad. The residue was treated with 60 mL ethanol, 1.9 g (18.3 mmol) sodium
carbonate, and 1.5 g cesium fluoride. The reaction was refiuxed 24 h, cooled, and
25 evaporated. The residue was taken up in water/ethyl acetate, and the organic layer
washed with brine, dried over sodium sulfate, and evaporated to afford 1.5 g {100%)
of anoil.
'H-NMR (CDCl,, 6): 1.07 (d, J=6, 6H), 1.41 {m, 2H), 1.70 (m, 2H), 2.56 (m,
2H), 2.66 {m, 1H), 3.77 (s, 2H), 7.17 (m, 1H), 7.25 (m, 2H), 7.34 (m, 2H).
30 'SC-NMR (CDCl,, 6): 11.3, 21.7,40.8, 44.4,45.1,48.5,50.4,52.5, 126.4,
128.1, 128.2, 141.2.
¢ MS (%): 218 (parent+ 1, 100).



WD 97/ 36871 PCT/ 1 B97/ 00132
-76- D. N-Benzvl -2.6-di net hyl pi peridin-4-am ne t-butylcarbamate (cis
isomer): To a 100 ni round-bottomed flask equi pped with condenser and N2
inlet were added 1.3 g (6.0 mmol ) N-benzyl -2, 6-di net hyl pi peri di n-4-am ne
(cis isomer)WOR73ssY (6 O mmwol) di-t-butyl-dicarbonate, 1.2 rarg$m@izanol )
triethylamne, and 50 nL nethylene 5 chloride. The reaction was stirred at
roomténperature oven ght, then washed with aqueous citric acid, water, and
brine, dried over sodiumsulfate, and eupgorated. The residue was
chr omat ogr aphed on silica gel using nethylene chloride/ethyl acetate as .
eluant to afford 1.6 g (84% of an 0|I [err]H-NI\/R (CDCI[err] [err]): 1.05
(231) J365 ?ED K i3 > LTy Raidin S amipelt-butiice W&-s%b%er)2759 (m
S,
7.33 (m 2H) . igm "m%:oéft%'%k% Had j"“‘%démﬁ‘z@%ﬁi%%d ]"l;)f""B‘ ware 5#“ ded .
50.2, 52.7, 713304 fleG'“BO" rtgenzyl-a_ﬁ ethylpipedidincamide (SiRGsonhds),(PB:g &lO
(parent+ 1, %ARbN diBbutyl-dicarbon . DniiR
t-butyl car 2@5-‘?"' )gm |yson13§‘“;ﬁ)e(i é@ﬁl''mr”gﬁrfr?k l'o%’t"ﬁeaﬁh%ﬁ'ﬁl'?etgﬁﬁpﬁped
wi th conde orid, %W’f"?’hY"@f smde'tam&ﬂlmtgm(wemhmmpn washed with
N-benzyl - 2, 6- ai:umd'oj'tlnﬁlaaﬂrwdteﬁ aﬁd&ﬂh&l@iﬂbd M%&%Qﬁﬁ%%r‘&vﬁp&ﬁ&@ﬁe
amoni umformats my a9 6%%8 Hm on- car bon
reaction was P& ‘I"ﬁwgﬁcg frateg 91°"§' ¢ 96l psing @Gtﬂﬂﬁnﬁﬁﬁh"wptmbammaet hanol
and 20 net hyletuant ¢d bffoidd 6 gli84%)idf lanaiile was evaporat ed, the residue was
taken up in ethyl , o] sep rated, washed with
brine, dried over @g@ﬁﬁ%@ﬁ&ﬁ& b%ﬁ%’ j'gg‘p%'ﬁate 2H) b2 4g4 Sidng,
white sol it 18dImg2dp=2. 5/(}'". %lé)r.B]E—IbNI\/R-IKGEIB{seEH],A 3@mrw;, 70 8im,( 1), J=11,

2 1.06 (d, , 9 1.91 2H, 2.72 (I, 2H), 3.5 (bs,
1||:|)|) 44(§n 71§¢@m 2M,7.33 bﬁ’ H) (;nr] [err]): (19.0,H)22.8, 2(8.3,

. e
37.5, 42.3, 43. 7 '4—'4"8'“ (&P !PBNE; 60/&8[5229G(parbm;soaz.)s;z.zym.olom.
F2-1(2.5-Di rrevtm$,pyzg ®) y28. 2514{9 44si3. but yl car boxam do- 2. 6- di net hyl pi peri di

1 askequi pped i Wﬁﬁéﬁﬁﬂv@%@ééhﬁ' B g (Z°4am%8?) - round-bottoned
2- (2. 5- di & hyl py € p)6vDimethyisideridin Ut IS rba 518 Jdoiner)P SoiadiodsnL. 1- 0 9
(1 _474 gm(Tg'_ 23 2, .§H *@L{Mfﬂﬁi qglpﬁ%tf H’?F ”eﬁt Po%f’ ,C -% ot et Sded Te'e R T )
mmol) N-benzyl -2,6-dimethylpiperidin-4-amine t-butylcarbamate (cis isomer), 2.5 g
ammonium formate, 250 mg 10% palladium-on-carbon, and 40 mL ethanol. The
reaction was refluxed 2 h, cooled, and filtered through Celite with ethanol and
20 methylene chloride. The filtrate was evaporated, the rasidue was taken up in ethyl
acetate/water, the organic layer separated, washed with brine, dried over sodium
sulfate, and evaporated to give a low-melting, white solid, 1.09 g (95.5%).
'H-NMR (CDCI,, 8): 0.81 (q, J=11, 2H), 1.06 (d, J=6, 6H), 1.41 (s, OH),
1.91 (m, 2H), 2.72 (m, 2H), 3.5 (bs, 1H), 4.4 (m, 1H).
25 '*C-NMR (CDCl,, é): 19.0, 22.8, 28.3, 37.5, 42.3, 43.7, 44.0, 47.6, 78.9.
MS (%): 229 (parent+1, 62), 173 {100).

1-yi-carboxamidolmethvl)phenyl))-pyridine: To a 100 mL round-bottomed flask
equipped with N, inlet were added 1.3 g (4.4 mmol) 2-(2,5-dimethylpyrrolyl)-6-((4-
30 (carboxymethyl)phenyl))-pyridine, 1.0 g (4.4 mmol) 2,6-dimethylpiperidin-4-amine t-
butylcarbamate (cis isomer), 1.7 g (8.8 mmol) N-ethyl-N-3-dimethylaminopropyl-
carbodiimide, 2.7 g (22 mmol) 4-dimethylaminopyridine, and 25 mL

dimethylformamide. The reaction was stirred at room temperature for 24 h, taken



carbodiimde, 2.7 9 (22 nmol) 4-dinethylam nopyridine, and 25 niL

di met hyl formam de. The reaction was stirred at roomtenperature for 24 h,

t aken WD 97/ 36871

PCT/1B97/ 00132 -77- up in ethyl acetatelwater, and the organic |ayer
separat ed, wa¥RSA3Hth brine, dried over sodiumsulfate, and 'ﬁy ed
The resi due was chromat ographed on silica gel using hexane/ethyl acetate as
eluant to afford 1.8 g (79% of a foam [err]HNWR (CDCl[err], [err]): 1.89
(m 8H, 1.35 (s, 9H, 2.1 (m 2H), 2.16 {73; 6H), 5 3.4 (bs, 1H), 3.72 (s,
2H), 4.8 (m 1H), 5.86 (s, 2H), 705(d J=8, 1H), 7.28 (m 2H), 7.68 (d,
J=8, 1H, 7.79 I1t, J =8, 1H, 7.98 2H). [err]CG-NVR (CDCl[err], Lerr])
13. 4, 28. 3, 35. 6YR N GhylAcetalerwatespand 90198%(!@'99 sepafated. Wwashedsvithbring, dried

128. 4, 128. 9, 13@vér sbaitmp sdifate, andlevapératedd - 'ﬂ'lelr@&die wabGhrdWiatodib phedlon silica
(parent +1, 65), 461 (100 5

2- (2. 5- Di met hy@BA4sINg 'gﬂxfz'%’et"(/ha‘ze&a art'Fr?g"’?tB’ ﬂf%t‘h@ﬂd?%’# ofpfoam. 1.

car _boxagt do) net Pyl ] ]phun?d )oDQy 18):d 11 (B8 (nd,cBHY, 135 ELBHDM;HrbDRHDmtB is, &%,

equi pped wit r I

S B B et %y ,'?thg[brsopbfl)aﬁ"gz_ i gﬁe%fi.ﬁﬁ%. 1eP, ek ts, 3 T B, y=8, 1), 7.28 (m,

but yl car boxam @6h,27.68 dd.nks 8y 1, 719 i $=8, JH), a9 madildo) met hyl ) phenyl ) ) pyri

dine, 100 nL ethyl ﬁe%ah?coag,daﬁ ts 459§l5§ 381, QQ% a4 1,97%: s ﬁaat Yos.§d

with HJ. The 15 reaction was oom’t enper at'ur

evapor at ed, and?18kke 1r1§sﬁ-'dd<37t1ak16§ ‘hﬂ 28:9, 113Q %d&shﬁnﬂﬁ}eﬁ 5 1s§ﬁ 416&h7.and
extracted with net hxr?pﬁsqlg&)o(r?ﬁe(m,%he_,,q)rg@nug-. |(?d@l’ 4\pg3y@shed with brine,

dried over sodiumsulfate evaporate ) 195 5% of a foam
[err]H—NI\/R (@Ct[er ' : Bdim ari '
2H), 2. 15 (s,

MR = e g T AR étve@v?@g%w m&m )

47.1, 60. 2, 10(I:uﬂy]caillib&amldoiz,6 -dimethylpiperidin-4-yl-carboxamido)methyl)phenyl))-pyridine,

127.1.128. 45, 1%%0%&&@7 achtste, st the Boibtidn Soctetto D *tOshd’satlfgtet(With HEH The

(parent+1, 100
2-(2.5-Di net?ﬁllrmlpomls)stmq 15[11!::(Mroamtnmperaﬁsrehervepmtedpamhbmmx;km et hy

|]- phenyl]-pyg, PQJ\ ReN Sobinh Rk GidiPs6iton arfd ﬁttrja%dmvftnrn?ﬁh ride. The
round- bottoned 1l ask eq “'f ed wi th condenser, tum and I nlet were
added 640 ny ( &’@"H’Hﬁﬁr was washed with brine, dried over s dium sulfate, and evaporated to
give 770 mg {95.5%) of a foam. '
'"H-NMR (CDCl,, 6): 1.18 (m, 2H), 1.22(d, J=7, 6H), 1.97 (m, 2H), 2.15 (s,
20 6H), 2.68 {m, 1H), 3.72 (s, 2H), 4.3 (bs, 2H), 5.86 (s, 2H), 7.06 (d, J=8, 1H), 7.27
(m, 2H), 7.66 (d, J=8, 1H}, 7.79 {t, J=8, TH), 7.97 (m, 2H).
YIC-NMR (CDCl,, 8): 13.4, 24.3, 39.0, 41.6, 44.7, 47.1, 60.2, 106.9,
118.1, 119.7, 127.1, 128.45, 128.9, 136.7, 136.9, 138.5, 151.5, 156.3, 169.7.

MS (%): 417 (parent+1, 100).

mgmu_m[d_e_m_s_dmmmn To a 100 mL three-necked round-hottomed flask

equipped with condenser, septum and N2 inlet were added 640 mg (4.8 mmol)

aluminum chloride, 20 mL dry tetrahydrofuran, and after cooling to 0°C, 11.2 mL
(11.2 mmol) of a 1.0 M solution of lithium aluminum hydride in tetrahydrofuran.
30 After stirring at 0°C for 1 h, the reaction was cooled to -78°C, and a solution of 670
mg (1.6 mmol) 2-(2,5-dimethylpyrrolyl)-6-{{4-({4-amino-2,6-dimethylpiperidin-1-yl-
carboxamido)methyliphenvyl))-pyridine in 10 mL dry tetrahydrofuran added, and
stirring continued at -78°C for 1 h. The reaction was then warmed to room



al um num chl oride, 20 nL dry tetrahydrofuran, and after cooling to O[err]C,
11.2 nmL (12.2 mmol) of a 1.0 M solution of lithiumalum num hydride in
tetrahydrofuran. 30 After stirring at O[err]C for 1 h, the reaction was
cooled to -78[err]C, and a solution of 670 ng (1.6 mml)

2- (2, 5-di met Wo 9687l vl ) - 6- ((4- (4-am no- 2, 6-di net hyl pi perldParllwyv(msz

car boxam do) net hyl ) phenyl ))-pyridine in 10 nmL dry tetrahydrofuran added,
and stirring continued at -78[err]C for 1 h. The reaction was then warnmed
to room WD 97/ 36871 -78-

PCT/ 1 B97/ 00132 -78- tenperature and stirred overnight. The reaction was
carefully quenched with dilute hydrochloric acid, the pH adjusted to 10
with 6 N sodi wempycits iadesmm\éeunghtaMeeudtmm cardftillyoduaytheiogitindiute The

| ' | f. d
W T TR P
met hanol / met hyawnetedrwnm et mta;euahe organigi layer #4563 washed 8¥ith trineadriaxl dver
'H NVR (CDCl 2
195 ( bg |_2[ E'!~1roB Z:Jtl,)a dle\é&?l&@drg szuéﬁ 9\8517 cﬂrog'ﬁ)t@bgprsé o?lsu I—ﬂJ 2’ 08
(d, J=8, 1H)® uzsmzme m!ﬂ)ethvle-mc'ven em uartito give #23(mg (6€%) ofiag 0il.7. 97 (m

2H). [err] G NWR (CDﬁinimﬁr(d:Dc es)FH 17 (m, 2H), 1 22 {d, J=6, 6H), 1.81 (m, 2H %s
13.4,21.0, 45. 1, 48, 10 10 117.9, 119.

158.5, 158. 09, h%'l"ﬂ 21‘§és'56"“1§f2°é'“ §§!L259 M'ﬁ 598 (pogH). 198 ¢(pr-r§n1H)1
_10:33 : etlh |6] §4hieﬁzl(ofr5m W68 () .nkmmybml:@ﬁ.l*dl HY, 7. %7 {m, 2H). in
s cart et but st ERMIERCE, gt A0 048 T A ERE S a0 BRa TogS

124 F to affortiz.ee118.6d027. Oassm,oss 9,113800%385,y142.2, 15h6c156v8s converted

to the hydrochl l'id H- NMR (CDC

Egrr]za {4652(?12”2&?5?%5 ga?éwﬂﬁ . S,Si I75.(%16”2}—0 2. 6% (m [ng;] §H§95
m y . S ml ~bd-gesAMNMING- RDE ) | BtR e ’ i} 4 ,
7.40 J =8, .

45,3, 4b. 1, aptigiing (s CnstiPporkiil, er'fl"ll’o ki "‘M'J.'ﬂ St Pkoeyfanite

138.2,141. 1, Ihydrghlofidgas dmABWB wmes%qum thejprodugt as 1!49" '061@})% 119
(100) . HRVE1£a/iéid Swhichwds] convirtdeto thblhgarokbhlofide Sui g3 dn amdrphodsd$olid. Found:
325.2369. BEXAWPLE 103 mr (CDCly, 6): 1.06 (m, 2H), 1.18 (d, J=6, 6H), 1.75 (m, 2H), 2.63 (m,
§H), 2.95 (m, 2H), 4.58 (bs, 2H), 6.35 (d, J=8, 1H), 6.99 (d, J=8, 1H), 7.15 {m,
2H), 7.40 {t, J=8, 1H), 7.79 (m, 2H).
3C-NMR (CDCl,, 8): 21.0, 45.3, 48.1, 48.6, 49.4, 53.4, 106.8, 110.5,
20 126.8, 128.6, 137.4, 138.2, 141.1, 165.8, 158.2.
FAB MS (%): 325 (parent+1, 18), 149 (69), 119 (100).
HRMS Calc’d. for C,oH,0N, (parent+1): 325,2392. Found: 325.2369.
EXAMPLE 109

: Prepared

25 as in Example 1, using N-methylpiperazine in 74% vyield, mp 170°C (dec.) as the
hydrochloride sait.
'H-NMR (CDCl,, 8): 2.26 (s, 3H), 2.4-2.6 (broad multiplet, 8H), 2.60 (m, 2H), -
2.80 (m, 2H), 4.56 (bs, 2H), 6.35 (d, J=8, 1H), 7.00 (d, J=7, 1H), 7.23 (m, 2H),
7.41 ({t, J=8, 1H), 7.80 (m, 2H).
30 13C-NMR (CDCl,, 8): 33.3, 46.1, 53.1, 55.1, 60.3, 106.8, 110.6, 126.8,
© 128.9, 137.6, 138.3,140.8, 156.0, 158.3.
FAB MS (%): 297 (parent+ 1, 100), 197 (28), 113 (73).



6- {4-[ 2- (4- Met hyl - pi perazi n-1-yl)-ethyl]-phenyl}-pyridin-2-ylam ne:
Prepared 25 as in Exanple 1, using N-nethyl piperazine in 74%yvyield, np 170C
(dec.) as the hydrochloride salt. [err]H-NVR (CDCl [err], [err]): 2 26 (s,
3H), 2.4-2.6 (broad nultiplet, 8H), 2.60 (m 2H), 2.80 (m 2I—2 56 (bs,
2H). 6.35 (d, WRR6sIL)  7.00 (d, J=7, 1H), 7.23 (m 2H), 7.4RCYWBITPI® 1
7.80 (m 2H). 30 [err] CGNWR (CDCl [err], [err]): 33.3, 46.1, 53 1

55.1, 60.3, 106.8, 110.6, 126.8, 128.9, 137.6, 138.3, 140.8, 156.0, 158.3.
FAB M5 (% : 297 (parent+1, 100), 197 (28),79113 (73). WD 97/ 36871

PCT/ 1B97/ 00132 -79- Anal. Calc'd. for (JQerr]Herr]Nerr] 3HC 1/2Herr]0: C
52.12, H 6.80, N 13.51. Found: C 52.05, H 7.00, N 13.07. EXAWMPLE 110

6- { 4- [ 2- (4- BenzenesAhéloAglc:dyifgral:staMe3HCH1/2H,0: C 52.12, H 6.80, N 13.51. Found:
-yl)-ethyl]-ph PM T mne: 5 Prepared as in Exanple 1, using

N- benzenesul | o?;?léplbgeﬁgz%ghﬁn)d 3% yield, as the hydrochloride sal t.
[err]H-NMR (CDO [err], [err]) 2. 60 (WM (m 2H) 3. 04 (m 4H),
4.64 (bs, 2H), 6 44( dhde ) phé 3 ) amirte
(t, J=8, 1H),
(cDd [err], [SerPrﬁ]Dﬁredaﬂaﬂo : -
28.6,1 28. 8 139diechidrnde Shit. 138. 4, ' 140. 0 156. 0 158.0. FAB MS (% 423

(parent+1, 25), 167 113 .( A
Cerr]Herr]Nerr] q'é%‘ﬂ“ ‘5%? gﬂéﬂ%@r"ﬂ %’“ é‘z)ﬁ"‘sgm 9 @agﬁ ‘Hﬂ 1%4595.' 2Hyuna:
C 53. 33, H 5.9%.44d 0~5.1H), ‘503 d, J=7, 1H),720 (m, 2H), 7.48 {t, =X8)VIR)- 71924 (m,
6-{4-[2-(4-Met rLaz -yl)-ethyl]-phenyl)-pyridin-2-vlam ne
. Prepared as %F@Zhﬂ )éll'"' Q?A'B kB thanesul fonyl pi perazine in 15%yield,
as the hydr dlcﬂwl ori dé’mmMB (CDEI,NIIR J3DCR$.81 B).9, pO4; [106.2.100.4,M264H)12726,65
ggl 3@8 §H)76 ?284 dze gﬁﬂf&?f %Q %489 186.07ks.0t- 49 (bs, 2H), 6.42
’ ’ ’ S-'AB MS (% (parent+1 26,167 (25, 149 (100), 113 (22).
Anal. Calc’d. for C,HyeN,0,S2HCI6/4H,0: C 53.33, H 5.94, N 10.82.
Found: C 53.33, H 5.92, N 10.45.

15

Prepared as in Example 1, using N-methanesulfonylpiperazine in 15% vyield, as the
hydrochlaride sait.
'H-NMR (CDCl,, 6): 2.61 (m, 4H), 2.65 (m, 2H), 2.76 (s, 3H), 2.80 (m, 2H),
20 3.23 {m, 4H), 4.49 (bs, 2H), 6.42 {d, J=8, 1H), 7.04 (d, J=7, 1H), 7.23 (m, 2H),
7.46 {t, J=8, 1H), 7.83 (m, 2H).
C-NMR (CDCl,, 8): 33.1, 33.9, 45.8, 52.2, 59.6, 106.9, 110.6, 126.8,
128.8, 137.6, 138.3, 140.3, 155.8, 158.1.
MS (%): 361 (parent+ 1, 17), 149 (100), 135 (54), 119 (89), 103 {48).
25 Anal. Calc’d. for C,3H,,N,0,S-2HCI: C 49.88, H 6.05, N 12.93. Found: C
50.11, H6.08, N 11.69.

to Scheme 2:

30 A, 2-(2,5-Dimethvipvrrolvi)-6-(4-formviphenvl)-pyridine: To a 1 L round-
bottomed flask equipped with condenser and N, inlet wera added 20.0 g (79.6
mmol} 6-bromo-2-(2,5-dimethylpyrrolyl)-pyridine, 11.9 g (79.6 mmol} 4-formyiphenyl
boronic acid, 33.8 g (300 mmol) sodium carbonate, 1 g (0.8 mmol) tetrakis-_



7.46 (t, J=8, 1H), 7.83 (m 2H). [err]CNWR (CDCl[err], [err]): 33.1, 33.9,
45.8, 52.2, 59.6. 106.9, 110.6, 126.8, 128.8, 137.6, 138.3, 140.3, 155.8,
158.1. M5 (%9 : 361 (parent+1. 17), 149 (100), 135 (54), 119 (89), 103 (48).
25 Anal . Calc'd. for (Jerr]JHerr]NerrJJerr]S 2HO: C 49.88, H 6.05,
N 12.93. Fouw@®7/®8%0. 11, H 6.08, N 11.69. EXAWMPLE 112 PCT/IB97/00132
6-{4-[2-(2.6-D nmethyl -pi perazin-1-yl)-ethyl]-phenyl}-pyridin-2-ylam ne:
Refer to Schene 2: 30 A

2-(2.5-Di et hyl pyrrolyl)-6-(4-fornyl phenge-) - pyridine: To a 1 L round-
bottoned fl ask equi pped with condenser and N err] inlet were added 20.0 g
(79.6 mol ) 6-brono-2-(2,5-di nethyl pyrrolyl)-pyridine, 11.9 g (79.6 mmol)
4-f or ny| phenytriphenyiphosphine palladidmg 370 (i0éthamal) ands4inli iwaten:. liheatisturd was( 0. 8
mol ) tetraki 9 7

PCT/ | B97/ 0013 '%ﬂu’éeé’ Yor: Zﬁéﬁ? J‘h Yoxh it aater padetectad drtg etag pestate- The 40 mL
wat er. The niogenie layge “Péf“b'!ﬁheél v\m Prmeedawéeverpwm sulfate, ansg evapocated.

extracted i ntfneelidbe ms&%&u@fm@a 9ARiica bayﬁrngwaﬁamhﬁ% atdladWilidhe
dried over sodium sulfate, and evaporated. The resi due was chromat ographed

on silica g'élmd‘:ff%zﬂ&ﬁr‘\%? -8 76 pf °é'8§§‘éﬂ"8wa§°'9 Mh106&108°Gf f ord 21.0 g
E95 ]5;%) <23f 2? | i ght'wsaRqoDCR O .21, BPH-5.98[(€r2H) Cr. zbqarlkbNM? (75%15‘{,%]
err

7.93 (t, J=8, jﬁﬁ) %?7 7953? ‘E'ws? Q% "(‘n?‘*gl%gzi'n %‘W (‘9071131)(' Hlerr] c NVR
(CDOl [err], [err])“c-NMRI(COOY. &: 139, (0,07120119.012204, 112784,6126.80150.1136. 6,

138.9, 155.2, 0 ME (99: 277 (parent+1, 100). B.
2-(2.5-Di met h #‘?%rro?a 158216 ?anomathyl)phenyl) pyridine: To a 2 L

round- bottb@red flaﬁﬁ@léﬁltﬁpea'??\n(nﬂw'!tdnﬁér@@br and N[ err] inl et vvere added 1
7.1 g (152 mol ) Rt a4ss ki8Nt 2 : athviE Mg %tban
(DVE). The reacti On Was cool €0 - o0l e and a SO I on of 6.

mmol ) 15 t osyloHee- hyﬂtwgsweﬁhmmwmcnndm mdbmemmadéed)%ﬂ o182 nut es.
After stirri %H&rp&aﬁwﬁ%&oﬂéﬁ&QSO%pﬁrﬁl DdithethdiybthBhe (DME). The

2-(2, 5-di et hiy gtyr "o, X cooled “to -60°C, and a solution of 16.2 g (83 mmol)
15 tosylmethylisocyanide in 260 mL DME added dropwise over 5 minutes. After stirring

for 5 minutes, a solution of 21.0 g (76 mmol) 2-(2,5-dimethyipyrrolyl)-6-(4-
formylphenyl)-pyridine in 500 mL DME was added dropwise over 10 minutes, and

stirring continued at -60°C for 1 h, Then 250 mL methanol was added, and the

reaction warmed to room temperature, then refluxed 20 minutes. The reaction was
20 cooled, evaporated, taken up in water and 8 mL acetic acid, and extracted with
methylene chloride. The organic layer was washed with brine, dried over sodium
sulfate,a nd evaporated. The residue was chromatographed with hexane/methylene

chloride on silica gel to give 16.8 g (77%) of a low-meiting solid.
'H-NMR (CDCl,, 8): 2.21 (s, 6H), 3.80 (s, 2H), 5.93 (s, 2H), 7.16 (d, J=8,
25 1H), 7.42 {m, 2H), 7.74 (d, J=8, 1H), 7.89 (t, J=8, 1H), 8.08 (m, 2H).
APCI MS (%): 287 {parent+ 1, 100).

round-bottomed flask equipped with condenser and N, inlet were added 16.8 g (58.5
mmol) 2-(2,5-dimethylpyrrolyl)-6-(4-icyanomethyl)phenyl)-pyridine and 500 mL
30 ethanol. The reaction was heated to reflux, and 1400 mL of a 10% aqueous sodium
hydroxide solution added dropwise over 2 h. The reaction was refiuxed an additional
2 h, cooled, and evaporated to a small volume, then the pH adjusted to 1 with
concentrated hydrochloric acid (ice-cooling), and extracted into ethyl acetate. The



fornyl phenyl)-pyridine in 500 nL DVE was added dropw se over 10 m nutes,
and stirring continued at -60[err]C for 1 h. Then 250 nL net hanol was
added, and the reaction warnmed to roomtenperature, then refluxed 20

m nutes. The reaction was 20 cool ed, evaporated, taken up in water and 8 niL
acetic aci d, WRAMBk acted with nmethyl ene chloride. The or gZtTEBYS? was
washed with brine, dried over sodiumsulfate,a nd evaporated. The residue
was chromat ogr aphed wi th hexane/ met hyl ene chloride on silica gel to give
16.8 g (77% of a lownelting solid. [erFSH-NI\/R (cA[err], [err]): 2.21
(S, 6H), 3.80 (s, 2H), 5.93 (s, 2H), 7.16 (d, J =8, 25 1H), 7.42 (m 2H),
7.74 (d, J=8, 1H), 7.89 (t, J=8, 1H), 808(m 2H). APCI MS (% : 287
(parent +1, 100<)rga|@c layer was washed with brine, dried over sodium sulfate, and evaporated to

2-(2.5-Di net hy} w r‘;ghy,}v)ro@_,(.,gm(,&%,hoxgrgaé }(g/,i%phenyl) pyr| dine: Toa 2L

r ound- bot t oned wer e added 16.8 g

(5815 mol ) 2 ( 2, 5. HrAMRHEDE o122 (5 B 369 iRt PR G127y Lh ATne. g

500 ni 30 gt haﬂﬁi giﬁﬁrérmchImaMSggaas £7i86 @, uefd, wr), 8,08 (&#Qﬁ)ﬂt of a 10%
ueous sodi um roxide sol ytion_a se oV reagtion was

rgfl uxed an &ddi %/I o%é’l"“&q & dd:4 ﬁﬁd-’ g\?%pﬂ)ﬂdgé’d ‘%%’gﬁaﬂ Iqsgcﬁ Sﬁé 8. hen

t he pH adj ust eti34.8, 13Wi4} hssmasmter aseéd, hydtachl oric acid (ice-cooling), and
t ted int th 6871

E)C(ZT/r ?CBQ% OIOQB(Z) e81y)‘P¢‘3ﬁ$\?sé'?l 332?%\%"5?\/&9'?8 W|th brine, dried over sodi um

sul fate, and evaporRi @ : 26 : pthwit4 o

err] H NWR 6

[7 13] (d, J= é%&hﬂ@w -@Q.%@ "%'“%i% %’w'}“@@h 't"ﬁetg‘%gmiﬂ%ws 03

(m 2H). 5 10 wergcradd@dN\VROQCDOR[ et-P, [@mql) 2-{2,5-dimethyipyrrolyl)-6-(4-

13.4,40.7, 106. 9 7 ) 51,6,
13.4,40. 7, 106. RaldiyreliiihohendTpirididl, Ca800n%y 1118, Smmbh?- 3,6-didibnki-a1S

3 05 5. B et hy PASPKYGHRAy Hiioorazng, S48, HIon(3: gimoll N-estii N3 SimebHamNPIOVEZ | n- 1
- %/Ih) m[ste P)r/i ) Iogleg?bdmwmfe r gsagmg TB. B MG Nd-dinwethylatminbipyrigicle f land k1@ gnl pred
DD DG e b s tolFarbiaR! 188 readfiod Hak Soted Windm semossatygiorde magund (1 6

mol ) 2, 6- ditBelnixy waterf andextracyatbintnoethiyl atepate o Tha @rgabittlayer Wwas Washad Yith
N-et hyI_ -N-3-di QE’&J?YJn%”Mh%PVdRQX lover sodium sulfete, and evaporated. The residue was
chromatographed on solica gel using mathanol/methylene chloride as eluant to afford
817 mg (100%) of a foam. :
'H-NMR (CDCl,, é): 1.23 (d, J=7, 6H), 1.44 (s, 9H), 2.19 (s, 6H), 2.8 (m,
20 4H), 3.76 (m, 2H), 4.0 (m, 2H), 5.91 (s, 2H), 7.12 {d, J=8, 1H), 7.33 (m, 2H),
7.72 (d, J=8, 1H), 7.85 {t, J=8, 1H), 8.01 (m, 2H).
¥C-NMR (CDCl,, d): 13.4, 19.8,21.0, 28.2, 40.8, 44.8, 46.9, 48.1, 48.9,
79.9, 106.9, 118.1, 119.7, 127.2, 128.5, 128.9, 136.4, 136.9, 138.5, 151.6,
166.2, 166.3, 169.8.
25 APCI MS (%l 503 (parent+1 40), 447 (100), 403 (55)

(2,5-Dimethylipyrrolyl)-6-{4-({2,6-dimethyi-4-t-butoxycarbonyl)piperazin-1-
ylimethyliphenyl)-pyridine was deblocked first with hydroxylamine hydrochloride as
described in Exampte 1F, then with trifluoroacetic acid in methylene chloride as
30 described in Example 2 to afford 455 mg (88% overall) of a foam.
'H-NMR (CDCl,, 8): 1.28 (d, J=7, 6H), 2.8 (m, 4H), 3.74 (s, 2H), 4.55 (m,
2H), 6.43 (d, J=8, 1H), 7.05 (d, J=8, 1H), 7.30 (m, 2H), 7.47 (t, J=8, 1H), 7.86
{m, 2H).



carbodiimde, 996 ng (8.1 mvol ) 4-di nethyl am no-pyridine, and 10 nL dry

di met hyl formam de. The reaction was stirred at roomtenperature for 16 h,
poured 15 into water, and extracted into ethyl acetate. The organic |ayer
was washed with water and brine, dried over sodiumsulfate, and evaporat ed.
The resi due We78687bmat ogr aphed on sol i ca gel using net hanobCTmsstigohzne
chloride as eluant to afford 817ng (100% of a foam [err]H NWMR (CDCl [err],
[err]): 1.23 (d, J=7, 6H), 1.44 (s, 9H), 2.19 (s, 6H), 2.8 (m 20 4H), 3.76
(m 2H), 4.0 (m 2H), 5.91 (s, 2H), 7.12gd, J=8, 1H), 7.33 (m 2H), 7.72
(d, J=8, 1H), 7.85 (t, J=8, 1H), 8.01 (m 2H). 13C-NMR (CDC [err], [err]):
13.4, 19.8,21.0, 28.2, 40.8, 44.8, 46.9, 48.1, 48.9, 79.9, 106.9, 118.1,
119.7, 127.2, 128. BC-NMB {GDCL 38): 440.8,364.0, 48.2850.1, 197.5,11058, 26.4.5(2637,

169.8. 25 lf’SMS’(?‘@a 3(% W‘}éﬁem) 447°(100), 403 (55)" E.

6(4((28D|mg?h i perazin- nyl)-pyridin-2-yl am ne: 2-
(2, 5- D net hyl pyrrolWB:l(\m(Qszomdm:et hyl - 4-t-but oxycar bonyl ) pi per azi

n-1- yl) et hyl )pheﬂybpngm)d@%(ggépg_QTFQ&lped first with hydroxyl am ne

hydrochl ori de as descri hen W|th trlfluoroacetlc aC|d in
met hyl ene c®l ori deE:a§-14 pnxi}-om 5

over Z'H') ) of Z«hcaammétﬁﬂﬁidww (ygﬂ%{ygbﬁdnyl()ﬁ:‘%ﬁ@%z-vl 1ﬁ§ﬁe ﬁ%%?g.ce@ 'G%th
7.30 (m 2H), qranq mqthvl Jsulfi delﬁ described inExmpple 124 Brioogiyses Btk vield of a
PCTI D97100132hygtdscdpiy édlid-ablhe hidrotHiorndelsaitl €rr]): 40.5, 44.0, 48.2, 50 1
(KB cnforr]): 1oRNMRGRC:BE: AR AR 353 (a2 368 im i) 2139 (m. 200,
6-{ 4-[ 2- ( 2.16- mooelrm;aﬂ)pwertmm)lswz)tdenhysl.hunhewkd 7,1 ) N7 A9 IPHp £
6-(4- ((2,6- Db@blﬂy&la' RE afé?](rili ﬂ' met hyl ) phenyl) - pyri di n-2-yl am ne was

reduced with bor rreth te as described in Exmaple 124 B to give an
8% yield of a hygngtNMRdCBBls:@ at7.8h @87 d9:8.153:6; 54.25406.8, 110.6, 126.9,

128.6, 137.5, 138.3, 141.1, 156.9, 158.1.
MS (%): 311 (parent+1, 14}, 167 (23}, 149 {100).
15 HRMS Calc’d. for C,oH,N,: 311.2236. Found: 311.2236.

;'

ylaming: Prepared as in Example 112, using 4-t-butoxycarbonylamino-2.6-
dimethylpiperidine coupling with 2-(2,5-dimethylpyrrolyl)-6-(4-
20 (carboxymethyi)phenyl)-pyridine in 75% vyield, followed by reduction with borane
methy! sulfide in reﬂyxing tetrahydrofuran in 17% vyield, followed by deprotection
using hydroxylamine hydrochloride in refluxing ethanol in 85% vyield, as a
hygroscopic solid as the hydrochloride salt.
'H-NMR (CDCl,, é): 1.06 {m, 6H), 1.23 (m, 2H), 1.81 (m, 2H), 2.43 (s, 3H),
25 2.53 {m, 1H), 2.7-2.9 (m, 6H), 4.51 (bs, 2H), 6.41 (d, J=8, 1H), 7.03 {d, J=7,
1H), 7.24 {m, 2H), 7.45 (t, J=8, 1H), 7.82 (m, 2H). :
“C-NMR (CDCl,, 6): 11.4, 21.3, 32.4, 35.4, 36.6, 40.1, 48.7, 50.8, 51.1,
52.0, 106.9, 110.7, 126.8, 129.0, 137.5, 138.3, 141.3, 156.1, 158.2.
APCI MS (%): 339 (parent+1, 100).
30 Anal. Calc’d. for C,;HyN,3HCI1/2CH,CI,9/4(C H,,0): C 55.75, H 8.67, N
8.53. Found: C 55.66, H 8.21, N 8.02.



[err]HHNWR (CDCl [err], [err]): 1.13 (d, 6H), 2.53 (m 2H), 2.68 (m 48),
2.90 (m 2H), 10 3.00 (m 2H), 4.49 (bs, 2H), 6.42 (d, J=8, 1H), 7.04 (d,
J=7, 1H), 7.19 (m 2H), 7.46 (t, J =8, 1 H), 7.82 (m 2H). [err]CNWR
(cbCiferr], [err]): 17.6, 28.7, 49.8, 53.6, 54.2, 106.8, 110.6, 126.9,
128.6, 137.5WOSH®ETL 141 1, 155.9, 158.1. MS (% : 311 (par edCTBITQLE’
(23), 149 (100). 15 HRMS Calc'd. for errJHerr]Nerr]: 311. 2236
Found: 311.2236. EXAMPLE 113

6- {4-[ 2- (2. 6- Di net hyl - 4- met hyl am no- pi per-88i n- 1

-yl )-ethyl]-phenyl}-pyridin-2- ylam ne: Prepared as in Exanple 112, using
4-t - but oxycar bonyl am no- 2, 6- di net hyl pi peri di ne coupling with

2- (2, 5-di met hyl pyrrol yI) 6- (4- 20 (cagﬁ&@i%ﬂ#l)phenyl) pyr|d| ne in 75%
yield, followed by g 42 ol 3 il ULEHe®S 7 b ithe :
tetrahydrofuran in ecthn usi

hydr ochl ori de ?’ﬁp?’éf'lalw%rfg‘a@?l?aﬁb? ‘ﬁ'l"%g%yﬁfg p‘&%”ﬂ"%?&‘@@'@d&ﬁt
the hydrochl or diftetisyirolyes-(4- iarvRyh &gl iienyl)-pyrddite §n) 100%0Gieldolékdd bi. 23

E lr)ﬂs. 2|2_|)|_|) L. 8% 1&?&ct?§2;§!ﬂgﬂg5angfhﬁ§yl (sglﬁ%ﬂ mfeﬁxi)'_égr%ya tffzr“ranzp'js%éﬁhlges{;qhh 4_51
1H), 7.82 (m aéfrotetGaD deing t(yﬁfbﬁly{atmmq hydraahidride inlréfldxiag ethand ih 98 % ¥islid] as

36.6,40.1, 48. %ﬁgm%mggﬁe%g(SZ > 106.9, 110.7, 126.8 129.0, 137.5, 138.3,

141. 3, 156.1, 339 (parent+1, 100). 30 Anal .
Calc'd. for C[err] I—M-ENMBNFQSHJ)BH@N[%belb](m%hﬂp&maq)ez 2R e, O : C

55. 75, H 8. 67, ;Nefrp3an C21954 58 k! 3H128.38N0 8 08; 11, 792 @71 388TH
PCT/IBQ?/OOlSZnggg E)QAE/P 1'" i (51;1(4, cl ohexy })i)be\r%azﬁ%h- ? )

-yl) - et hyl ] 1Bh&RA . 3 Zi-i’fﬁ (% %ﬁ%rﬂ{'ﬁe B BpAHBd as in Exanple 112, using
N-cycl ohexyl pi pera21°omm;cbc|;m V8.6, £5.6226.5, 33.0, 48.5, §3.2, 60.0, 63.1, 106.5,

0
R N P A R A I S R G
tetrahydrofuran i n AFCHMS ¢¥g:, 36Bdpardex DLHO)) on usi ng hydroxyl am ne
hydrochloride in refl 4xiidgetRaqy, i b 04,0 Hacdh, or11acH,Cl,: € 56.21, H
15 7.49,N 10.81. Found: C56.12, H 7.83, N 10.44.
EXAMPLE 115
6-{4-12-1Adamantan-1-viamino)-athvll-phenvl}-pyridin-2-vlamine: Preparedas

in Example 112, using 1-aminoadamantane for the coupling with 2-{2,5-

dimethylpyrrolyl)-6-{4-{carboxymathyi)phenyl)-pyridine followed by deblocking with
20 hydroxylamine hydrochloride and borane methyl sulfide reduction in 89.5% vield, mp
200-220°C (dec.) as the hydrochloride salit.
'H-NMR (CDCl,, 8): 1.58 (bs, 12H), 2.02 (bs, 3H), 2.80 (m, 2H), 2.85 (m,
2H), 4.54 (bs, 2H), 6.40 {d, J=8, 1H), 7.03 (d, J=7, 1H), 7.25 (m, 2H), 7.45 (t,
J=8, 1H), 7.83 (m, 2H).
25 3C-NMR (CDCl,, 6): 29.6, 36.7, 36.8, 41.7, 42.6, 50.5, 106.9, 110.7,
126.9, 128.9, 137.7, 138.3, 140.7, 156.0, 158.3.
FAB MS (%): 348 (parent+ 1, 44), 135 (100).
Anal. Calc’d. for C,HyNy2HCH3/2H,0-1/2(C,H,,0): C 61.98, H 8.11, N
8.67. Found: C 61.95,H 7.90, N 8.69.
30

: Prepared
as in Example 112, using 2-aminoadamantane for the coupling with 2-(2,5-
dimethylpyrrolyl)-6-{4-(carboxymethyl)phenyl)-pyridine followed by deblocking with



the hydrochloride salt. [err] HHNVR (CDCl[err], [err]): 1.09 (m 6H), 1.75
(m 2H, 1.8 (m 2H, 2.24 (m 1 H, 2.59 (m 10H), 2.83 (m 2H), 4.53
(bs, 2H), 6.38 (d, J=8, 1H), 7.02 (d, J=8, 1H), 10 7.22 (m 2H), 7.43 (t,
J=8, 1H), 7.81 (m 2H). [err]CNWR (CDC3, [err]):

25. 5, 25. 9, 28.W0 38%87148. 5, 53. 2, 60. 0, 63. 1, 106.5, 1 10.3, 126prérmiszBa1az
137.2, 137.9, 140.5, 155.6, 157.8. APCI M5 (%: 365 (parent+ 1, 100). Anal.
Calc'd. for (JQerr]Herr]Nerr] 3HC 1/4Herr]O 1/ 4(Cerr]Herr]O
1/4CHerr]Cl[err]: C56.21, H 15 7.49, Ng.81. Found: C 56.12, H 7.83, N
10. 44. EXAMPLE 115 _

6-{4-[ 2- (Adamant an- 1-yl am no) - et hyl ] - phenyl ) - pyri di n- 2-yl am ne: Preparedas
in Exanpl e 112wduﬂvlagnrh m&mmlaamna aaﬁna ﬁfﬁtf?ﬁeumegfﬂduﬂﬁoﬂntéb%yé& ,Mip

di met hyl pyrrolyl en pyridi ne foll owed by

debl OCKI P\é Wi tzﬁs%fq] Pgmg‘aﬁﬁ%@ﬁl 8t de and borane methyl sul fide
reduction in 89. 5%iy-|NMﬁj (CWs.Zd)O msznn( du@,z'o .624bs, gm)hymmgnl m;é%g()ﬁ%'g . 2
err] H NWVR r 3 : m :
285 (m or), caeeym. WA iy 2y 030 4 IRg, FVGde 957 uiif 28 hmps

2H), 7.45 (5 2H:87.48Hy. J=783'e-n(m832h) 2H5 [err]C— NIVR (CDCI [err],

3 , 6
137 Y 158 5] 1ag, TONME CBeLL a2, 2080 318550, g';?g‘?en 295%,, 10085
(100). Anal . A307 d‘zsf%rr“t‘g %lr?:ﬁ-lﬁe??? R 341 251@11 3B6813.err] 0

1/2(Cerr]H err] O FAS MS (R%. 348 3pakdnt+N,B0P135-Qd0yl: C 61.95 H 7.90, N
8.69. 30 _%/PLE 116 .

6-{ 4- [ 2- (Adamant an?98l Gl drofor Lalinla: AROAL IO - ¢ BhBReH BiBdpM ed as
I n Exanpl e 10138.281s Found2-Cu6N 1583 ¢es8ma; Nrg0f.or the coupling with 2-(2, 5-

di et hyl pyrrol yl)-6-(4-(carboxymnet hyI%MI_‘)_zoyrl di ne fol I owed by
debl ocking with WO 97/ 36871 )

sulfide

round-bottomed flask equipped with condenser and N2 inlet were added 3.04 g
15 (10.59mmol) 6-{4-(cyanomethyl)phenyl-2-(2,5-dimethylpyrrolyl)pyridine, 1 OOmLdry
tetrahydrofuran, and 53 mL (63 mmol) of a 1.0 M solution of lithium aluminum
hydride in tetrahydrofuran. - The reaction was refluxed 40 h, with 20 mL lithium
aluminum hydride reagent solution added after 24 h, cooied. and quenched carefully
with water. The mixture was taken up in 0.5 N aqueous sodium hydroxide solution
20 and ethyl acetate, and the organic layer was washed with water, then extracted with
hydrochloric acid. The aqueous layer was washed with water, then adjusted to pH
10 with aqueous sodium hydroxide solution and extracted with ethyl acetate. The
organic layer was washed with brine, dried over sodium sulfate, and evaporated to
- an oil, 1.37 g (43%), which was used without further purification. .
25 'H-NMR (d, COCly): 1.6 (broad, 2H), 2.20 (s, 6H), 2.80 (m, 2H), 2.99 (m,
2H), 5.91 (s, 2H), 7.10 (d, J=8, 1H), 7.28 (m, 2H), 7.70 (m, 1H), 7.84 (m, 1H),
7.98 (m, 2H).
MS (APCI) (%): 292 (100, parent+1}.

: Prepared from
30 the above oil by reductive amination with 2-indanone using sodium cyanoborohydride
in methanol at room temperature in 17% vield, followed by deblocking with
hydroxylamine hydrochloride in refluxing ethanol in 82.5% vyield, mp 60-70°C (dec.)
as the hydrochloride salt.



[err]HHNWVR (CDCl [err], [err]): 1.43 (m 2H), 1.67 (bs, 4H), 1.81 (m 8H),
2.72 (bs, 1H, 2.85 (m 4H), 4.53 (bs, 2H), 6.40 (d, J=8, 1H), 7.04 (d,
J=7, 1H), 7.26 (m 5 2H), 7.45 (t, J =8, 1 H, 7.83 (m 2H). [err] CGNWR
(Chlferr], err%&;G 27.5, 27.8, 31.3, 32.0, 37.6, 37.9, 48. ;’(ﬁ(@ 110. 7,
126.8, 128.9, 1 138.3,141.0, 156.1, 158.2. FAB M5 (%: ?’B‘g?ent +1,
80), 135 (100). Anal. Calc'd. for Jerr]J]Herr]Nerr] 2HO 7/4H err] O
3/4(derr]Herr]O: C61.53, H8.34, N 10 8.28. Found: C 61.55, H 8.12, N

8.01. EXAMPLE 117 -85-
6-(4-[2- (I ndan-2-yl am no) - et hyl | - phenyl } - pyridin 2-vl am ne: A

6- (4-(2-A t hyl } ph 2. d t hyl di T

Fotnd bot toned 1 aslkt U GBES. Ar: b 72ndammster, At KB At meite 7adBedHb. 04 g
igoﬁig-r 59t gwg 1& (gfé Jfﬁ%ﬁ!ﬂ@@@WﬂdﬂﬂﬁWU# (1?» 566 16, Wb, [Bi4o (deglﬁ-bg? Jgli ne,
l'ithi umyal uni nd ﬂﬂiﬂdﬂe F qgt'rjgnbd g?’ﬂ% ;?(I?fé"ﬁ'gé'?: %aﬁa@‘béﬂsuigh 40

h, with 20 nL KigshgwaHel um num hydri de reagent solution added after 24 h,

N aqueous sodi um hy aF SRRICRGH A1 88 D et ipf s olr D 47543500, Bedin
| ayer was washe@7)0, 128k 187,8,t 138, e‘belﬁré.ctﬂdsmﬁmOhym B8chloric acid. The

aqueous | ayer was W% wd, hGWEp%FEnItI!-He%@ﬂh 3?, ngpgaéoiwhgb&aqueous

sodi um hydr oxi de s I'on ‘and extrac ‘acet rgani c
| ayer was washed wiAmledllq'@ fﬂrﬁzéﬂ:’bﬂ%ﬂgmﬁ uﬁl@;ﬂdﬂ 6,67 M9.88aFovad:c@ t o

an oil, 1.37 gegDC/%.,Gng 0/6¢. used without further purification. 25
[err]H-Nl\/R(d 1[err]y: 1.6 (broad k&? 220(5 6H), 2.80 (m 2H),
2.99 (m 2H'0 5.91 (s, 2H), 710(d EXAMPLEN187 78" (m 2H), 7.70 (m 1H),
g ?j ErznulHél 7.98 § Y | i @erafb’ﬂb?%lgoék)ngEBam?la 20
ndan- m no - bhen | n- r r.e rom
the above oil B}7 %(égﬂ‘fﬁ‘f%qym/%é{'lgmfy%f%%" ﬂﬁ'a{ﬂ "5'5%% i,
cyanobor ohydr i ¢8-83*Cebirhas thectiydravhioritie spie.r at ure in 17% yi eI d, followed by

debl ooking ut b YOl AN 5l 3 G2l HS.F 1PN, €808

15 J=9, 1H), 7.21 (d, J=7, 1H), 7.45 (m, 2H), 7.8-8.0 {m, 3H).
3C-NMR (DMSO-d,, 8): 25.4, 32.8, 40.4, 67.8, 110.0, 111.8, 127.5,
129.9, 140.3, 143.8, 146,3, 155.3.
FAB MS (%): 214 (parent+ 1, 54), 135 (49}, 119 (100), 103 (49).
HRMS Calc’d. for C,3H,sN, {parent+1): 214.1344. Found: 214.1351.

20

Prepared from Exampie 1 17A by reductive amination with pyridine-3-carboxaldehyde
using sodium cyanoborohydride in methanol followed by deblocking using
hydroxylamine hydrochloride in refluxing ethanol in 63% yield as a hygroscopic solid
25 as the hydrochloride salt.
'H-NMR (CDCl,, 8): 2.72 (m, 2H), 2.83 (m, 2H), 3.61 (s, 4H), 6.46 (d, J=8,
1H), 6.97 (d, J=7, 1H}, 7.09 (m, 2H), 72.17 (m, 2H), 7.47 {t, J=8, 1H), 7.54 (m,
2H), 7.74 (m, 2H), 8.41 (m, 4H).
C-NMR (CDCl,, é): 29.7,53.4, 54.9, 107.7, 110.6, 123.6, 126.9, 129.0,
30 134.8, 136.6, 139.1, 140.9, 148.3, 149.6, 154.8, 158.0.
- MS (%): 396 (parent+ 1, 100).
HRMS Calc’d. for C,sH N (parent+1): C 396.2188. Found: 396.2155,



WO 97/ 36871 PCT/ 1 B97/ 00132
-85- [err]HHNMR (CDCl [err], [err]): 2.72 (AB pattern, 2H), 2.91 (ddd,
J=6.6, 7, 38, 4H), 3.14 (AB pattern, 2H), 3.64 (quintet, J=7, 1 H), 4.56
(bs, 2H), 6.40 (dd, J=0.4, 8, 1H),7.04(dd,J=0.6, 7, 1H), 7.15 (m4H), 7.27
(m 2H), 7.49QQB68L0. 4, 8 1H), 7.85 Cm 2H). 5 [ er r ] BETIERT/00132
(cbcferr], [err]): 36.1,39.9,49.4, .59.5, 107.0, 110.8, 124.7, 126.4,
127,0, "128.9, 137.8. 138.4, 140.4, 141.5, 156.0, 158.3. FAB M5 (%: 330
(parent + 1, 100), 197 (42), 132, (43), ;18167 (80). Anal. Calc'd. for
Cerr]Herr]Nerr] 2HO:2H20: C 60. 27, .67, N 9.58. Found: C 60.35, H
6.48, N 10.00. 10 EXAMPLE 118

6- (4- (2- Ami noet hyl ) phenyl - pyri di n- 2- \EXam ﬂg 20 epar ed bydebl ocki ng Exanpl e
1 1 7A above using_hy, yiLam. | .in 56%
yield, np 73-83C (det= ‘ NG
[err]): 2.95 (Hnepai\id)qsuSEimr(leﬂ1Q.Iﬁ)gng4yﬁdu(\é}$-ca¢ud)<ald6h\@lé de%.ﬁelil—&pﬁbl)
7.21 (d, J=7, 4 (m 3H). [err]CGNWR (DVSO-d[err],
[err]): 25.4. 1%§L§‘Z%b?ﬂéﬁkfagh”?%ﬂgﬁgaﬁll 8, 127.5, 129.9, 140.3, 143.8,
146, 3, 155. 5 FAB NE'M (COCI4 &}:pa78rim, 2H), 2.8Uim, 2H853 6095, 4H)16.42480) =8103
(49). HRMB Calsgypd r [ 1 4,1344, . R '

(49). IRV C 1§ 07.0898, $E97 hhi1266 I 8y, H%M’ﬁﬂ)ﬁ&@& 318241, 781,

6- { 4- [ 2- ( Bi s- APi #48-Bu#Hhet hyl - ani no) - et hyl | - phenyl } - pyri di n- 2-yl ani ne:
Prepared from ExanlﬂceNMﬂéDblg 5)€¢304l55946§ﬂ 824020, 140.8, 123.3, 126.7, 128.9,

pyri di ne- 3- car boxal deh de u sodi um ¢ anoborohydrl de in methanol

fol |l oned by des? -f:kﬁ?g utt%hg ?o?&?am §7h95F8chl oride in refluxing
et hanol in ®8%yi eMb %): aswgrmqpl aqoepl id 25 as the hydrochloride salt.

(a 95a 1 o, o7 HAS sk hf LG et : (ChadPhge siind: a9 B2 L
1H), 7.54 (m 2H), 7.74 (m 2H) 8. 4£2(AME@:9.2_[err]NI\/R(CDCJ[err] [err])

29.7,53.4,54.9,107,7 i
139. 1, 140. 9, 148. 3, T )
Calc' d. for qasmmgr?qeweﬂ |a]s ing ermh 31 u@qay@eem mm@nue m&@esogm

15 cyanoborohydride in methanol, followed by acetylation with acetyl chioride and

triethylamine in methylene chloride, followed by deblocking with hydroxylamine
hydrochloride in refluxing ethanol in 44% vyield, mp 60-70°C (dec.) as the
hydrochloride salt. .
'H-NMR (CDCl,, 8): 1.8-1.9 (m, 4H), 2.12 (s, 3H), 2.84 (m, 2H), 2.96 (m,
20 2H), 3.40 (m, 4H), 3.50 (s, 2H), 4.59 (bs, 2H), 6.42 (t, J=8, 1H), 7.02 (d, J=7,
1H), 7.2-7.4 (m, 7H), 7.45 (dt, J=7,8, 1H), 7.82 (m, 2H).
13C-NMR (CDCl,, 6): 14.2, 14.7, 22.1, 22.2, 30.0, 30.8, 35.5, 37.6, 43.8,
46.0, 53.0, 53.1, 62.9, 63.0, 107.1,. 107.2, 110.8, 126.9, 128.1, 128.2, 128.7,
128.9, 129.2, 129.3, 137.0, 137.7, 137.8, 138.3, 138.4, 138.6, 140.2, 155.7,
25 156.1, 1568.2, 1568.3, 170.2, 170.7.
FAB MS (%): 429 (parent+ 1, 44), 91 {100).
HRMS Calc’d. for C;,H33N,O (parent+1): C 429.2654. Found: 429.2669.

:Preparedfrom

30 (6-(4-formylphenyl)2-(2,5-dimethylpyrrolyl)-pyridine (Example 112), using N-
methylpiperazine with sodium cyanoborohydride in methanol in 43% vyield, followed
by deblocking using hydroxylamine hydrochloride in refluxing ethanol in 78% vyield,
mp 240-250°C {dec.) as the hydrochloride sait.
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-86- EXAMPLE 120

6-(4-[2-(Bi s-pyridin-4-yl net hyl -am no) - et hyl ] - phenyl } - pyri di n-2-yl am ne:
Prepared as in Exanple 119, using pyridine-4-carboxal dehyde, in 75%yield,
np 150- 163 MOg?B6§Hec.) as the hydrochloride salt. 5 PEHMOR
(cbcCiferr], [err]): 2.70 (m 2H), 2.81 (m 2H), 3.60 (s, 4H), 6.42 (d, J
=8, 1H), 7.03 (d, J=7, 1H, 7.06 (m 2H), 7.16 (m 4H), 7.46 (t, J=8, 1H),
7.81 (m 2H), 8.46 (m 4H). [err]CNWR(G8&[err], [err]):

33.4,55.4.57. 3, 107. 0 110 6, 123. 3, 126.7,128.9, 137.7, 138.3, 140.3, 148. 4,
149. 7 155.7, 158.2. (0(%:‘ 396 (parent+1, 100 HRVS. Cal c' d.
for Jerr]Herr]N ethNR HeR@ntdk1 2.2 (3 3).2 &8‘2 6w B, 348 .(5.12H), 486:\bPLE 121
N-{2-[ 4- (6- Amigpy; @W«@“.ﬂ-@ wﬂ)7<eime¢aw£76t|hyl7}34\kfﬁlzmeaml (e 28! i, g Y1) -
acetam de: Prepared as in Exarrp e 117, using N—benzy - 4-pi peri done wi th
sodi um 15 cyarﬁ@b&ﬁbhydrl de in net hanol foll owed by acetylation with acetyl

chl ﬁr Ih dg and triet h’ﬁ-lgmrleocn mtmb.emfiﬁcbs.ar. itsdevH 1bo|L¢.0wwd7JOw61w|01dzazkj ng

Wi t ydr oxy, in refluxing ethanol in 44%yield, np
60-70 C (decﬂrg&n&t‘{%%ﬁ%@h %‘fi. fde salt. [err]H-NVR (CDO [err], [err]):
1.8-1.9 (m 4H), 2FAB NS {%3Hp83 Ipdddnt, azmzw«%. 188 (WD)2H), 3.40 (m 4H),
3.50 (s, 2H), 4.59 4 Te 1H)
7.2-7.4 (m 7H). A&B's %@J’“?cgﬁ”ﬁ(?”&'?ﬂ'é&( A3 H%Z?éﬁtlén\}ﬁ Fouhd)

(CDO [err], [ erG #788. HZBZ$.1M129222 1, 22.2, 30.0,30.8, 35.5,37.6,43.8, 46.0,
53.0, 53.1, 62.9, 63.0,107.1,.107.2, W 128.1, 128.2,128.7, 128.9,
129.2, 129.3, 137.0, 137 7, 137.8, 1 ) 4, 1386, 140.2, 155 7, 25
156. 1, 158.%0 158. 3448k MD ' ' 2 :
(100). HRVB Cahrgpated f @ GberEx]ah'Wr ]1Pd[zer rdsﬁg( per(eﬂﬁwx%arb&uﬂé’.ﬂm%ﬁﬁé’azalzound

el azl

fliigmzef ﬁ§| ) Ei)(ﬁ\ wc’o}%s rq%ézﬁné |Mham%gﬁe?,gwp%ﬂ 66% vield, and in 75% vyield for

the deblocking which included trifluoroacetic acid in methylene chloride to remove

the t-butoxycarbonyl group, mp 189-192°C (dec.) as the hydrochioride sait.

15 'H-NMR (CDCl,, 6): 1.28 (bs, 2H), 2.34 {m, 2H), 2.51 (bs, 1H), 2.85 (m,
2H), 3.48 (s, 2H), 3.61 (bs), 6.38 (d, J=8, 1H), 6.90(d, J=7, 1H), 7.23 (m, 2H),
7.39 {t, J=8, 1H), 7.66 (m, 2H).

PC-NMR (MeOD,, d): 25.2, 32.1, 54.4, 58.9, 107.3, 110.9, 126.7, 128.8,
138.4, 138.5, 139.4, 156.0, 158.5.

20 FAB MS (%): 281 (parent+1, 87), 212 (30), 183 (100).

Anal. Cale’d. for C,;H,yN,-3HCI1/2H,0: C 70.56, H 7.31, N 18.36. Found:
C 70.76,H 7.15, N 19.17.

25 to Scheme 2:
A. N.N-Dibenzyl{4-bromophenyl}acetamide: To a 100 mL round-bottomed flask
equipped with N, inlet were added 1.075 g (5 mmol) 4-bromophenylacetic acid,
0.961 mL (6 mmol) dibenzylamine, 20 mL dry acetonitriie, 10 mg 1-
hydroxybenzotriazole, 958 mg (5 mmol) EDAC, and 1.74 mL (12.5 mmol)
30 triethylamine. The reaction was stirred at room temperature for 36 hr, poured into
aqueous sodium bicarbonate solution, and extracted into ethyl acetate. The organié
layer was washed with water aqueous citrate, water, and brine, dried over sodium
sulfate, and evaporated to give 2.0 g {(100%) of an oil which was used directly.



30 (6-(4-fornyl phenyl)2-(2,5-dinmethyl pyrrolyl)-pyridine (Exanple 112),
using N- et hyl pi perazi ne with sodi um cyanobor ohydride in nethanol in 43%
yield, followed by debl ocking using hydroxyl am ne hydrochloride in
refluxing ethanol in 78%vyield, np 240-250[err]C (dec.) as the

hydr ochl or i devoss36871 WO 97/ 36871 PCT/IB97/00132
PCT/1B97/ 00132 -87- [err]H-NVR (CDCl [err], [err]): 2.24 (s, 3H), 2.4-2.5
(m 8H)y, 3.49 (s, 2H), 4.66 (bs, 2H), 6. 36( J=8, 1H), 7.00 (d, J=7, 1H),
7.34 (m 2H), 7.41 (t, J=8, 1H), 7.81 (m 82|—|) [err]CG-NWMR (CDO [err],
[err]): 46.0, 53.0, 55.1. 62.7, 107.0, 110 7, 126.7, 129.4, 5 138.3, 138.6,
156.0, 158.4. FAB M5 (% : 283 (parent+ 1, 82) 244 (45), 183 (100). Anal.
Calc' d. for { err] MiaMR KERCK,] 8)3HrOR K, m]ﬂnq&ﬂﬁ&sﬁcﬁzﬁfrn'\lﬂ {rh0-
Found: C 47. 8 6.78, N 12.92. EXAWPLE 1 10

3-[4-(6- Am no- pﬁ/ idin-2-yl)-benzyl]-3-aza- blcyclo[3 1. g hex-6-yl am ne:

b1 Cyel o1 3. 1. CLand b 1 Gent otbiet Lo AT fb‘mm%ﬁi”"” A

icyclo : 2" i 0.)).€ and in 0

yield for the 1%@6?0 S“r: {% tﬁg#%t:'ud'gdqb% 1§§ri0§(,3§t del-d in methyl ene

chl ori de to&ermveM"-’n@St aamaagdmuw sgmm np 189-192[err]C (dec.) as

the hydrochl ori de galg n-Bi Adshbl\{ etriaiite el | 1d &5 1 28 bs
2.34 (m 2H) B [ 24 ~ T H@) JL6

2 %8
6Hé8 (d, J=8, b}?HPmﬂd fiagk ew'nwlthpyndensg:ar@:ﬂz et werg ;Gde(ct thesbdye ms 7.66

(m 2H). [err ]nGnNM:Qﬁ 13%&@{%&&&%} and 7. s?mizuls r'i_’:ﬂ'loﬂ of‘EhB"é%éﬂ %@Z{u% 01110 9,

126.7, 128.8, 138.4 281
(parent +1, 97)Porane methy)sulfidgn (efﬁb)"’"’ﬂdﬁ%ﬂ T'Eﬂaﬁeécﬂpﬂ was refjused 1 8fheraophafier r |

3HA 1/ 2H[ evo JaRd e%ﬂ&aﬁﬂ THe fesidue Whsl@ke®up MO2EIFLL dethardl, dhd théafed!with gl 9- 17.
EXAMPLE 124

6-{4-12- (Bis- c?%'r’%%?ﬁ’ﬁé? A9A 1 gqativm flvaride; then tatiyxed 8, bry; Thexegetion was

refer 25 to Schkeled, évaporated, and the residue taken up in water/ethyl acetate. The organic
layer was separated, washed with water and brine, dried over sodium sulfate, and
evaporated. The resulting oil (1.75 g, 92%) was used directly.
15 'H-NMR (CDCly, 8): 2.70 (m, 2H), 2.75 (m, 2H), 3.65 (s, 4H), 6.95 (d, J=8,
1H), 7.2-7.4 (m, 13H).
3C-NMR (CDCl,, é): 33.0, 54.8, 58.3, 119.6, 126.9, 128.2, 128.7, 130.7,
131.2, 139.563, 139.635.
MS (%): 380/382 (parent+ 1, 95/100).
20 -{2 i
pyridine: Toa 100 mL three-necked round-bottomed flask equipped with septum and
N2 inlet were added 1.75 g (4.60 mmol) of N,N-dibenzyl-2-(4-
bromophenyllethaneamine and 16 mL dry ether. The solution was cooled to -70°C,
and 3.45 mL of a 1.6 M solution {5.53 mmol) of butyl lithium in hexanes added
25 dropwise over 5 min. The reaction was stirred 5 min at -70°C, then warmed to
room temperature, and a solution of 0.950 g (5.53 mmol) 2-(2,5-dimethylpyrrol-1-yl)-
pyridine in 5 mL dry ether added over 3 min. The reaction turned to dark orange and
then dark red as it was stirred at room temperature for 6 hr, then quenched with

aqueous ammonium chloride. The organic layer was diluted with ethyl acetate and
30 separated, washed with agueous ammonium chloride and brine, dried over sodium
sulfate for 14 hr in the air (to permit air oxidation to the pyridine) and evaporated.
The residue was chromatographed on silica gel using 10% ethyl acetate in hexane
as eluant to afford the product as an oil, 860 mg {40%).



A. N. N-Di benzyl (4-bronophenyl )acetam de: To a 100 nlL round-bottoned fl ask
equi pped with N2 inlet were added 1.075 g (5 mml) 4-bronophenyl acetic

acid, 0.961 nL (5 mol) dibenzylamne, 20 nL dry acetonitrile, 10 ng 1-

hydroxybenzotrl azole, 959 ng (5 muvol) EDAC, and 1.74 ni (12 5 mmol ) 30
triethylam nOIHEMeact i on was stirred at room t enper at ur ePFHMIEHNRE
poured into aqueous sodi um bi carbonate solution, and extracted into ethyl
acetate. The organic | ayer was washed with water aqueous citrate, water,
and brine, dried over sodiumsulfate, andg8gvaporated to give 2.0 g (100%

of an oil which was used directly. V\D 97/ 36871
PCT/1B97/ 00132 -88- [err]H NVR (CDO [err] tgerr]) 705 (s, 24) 4.43 (s,
OH), 4.61 (s, 2H), 'A-NMR (GDCh; 61245 (5, &H)] ZIKIR, 2EA.04 ] 2H)e3184)(s, 4H),

40.1, 48. 5, 50. ,2=, ) 9 792 130. 8,
T g ﬂé?(g 9:4)127623(& =8 iﬁ? P38 A 1iﬁﬁ ﬁa%}cgg.%i?p;ﬁgrﬁiz}{ﬂ

98/ 100). B. N. =Bk E)thaynfn(a”’orormphenyl )et haneam ne: To a 100 nL round-
bottoned flask equ“mmlamddmﬁwdqeﬁa?rsaamttd\lﬂ 58161078[ emddcdsl?hnzamve

glo: uE FoangL)Eo?gﬁgLﬁgfﬁypgé I‘Of1:#l‘9 ﬂa}n'g'dﬁﬂ‘ﬁgth&lihgrfé &ﬁ Bn was

refluxed 18 hr, codnsd%).la‘lar(dammpbrm&)d The residue was taken up in 25

nL et hanol , and tre | i de,
then refluxed 18 hri-& \ ' hiaes : bt nﬂ%ggédue
taken up in V\/ah\erﬂwmemelcked: mmﬁ@pttmd dtaghmmpbwwthvmtmpad NZzimet werhed

i L vater andpydgneaed L5 o260l uﬁfgeui.gm&w?r\?ie. 4 TN

resulting oil was use
(CDCl [ er r] 1pednb]u)zviamwews)p@nyu-pwm o ﬁ?ﬁzw (931 %5“(‘"9 4Pi) 0.5 agwngnium ) =g,
1H), 7.2-7.4 ({8rmartiizo rﬁ@ B%QOINM% 66@% @6%] Pd- &erTth)reactnon was refluxed 2 hr,
33.0, 54. 8 58. 3,119.6, 1 128.2,128.7,130. 139. 563, 139.635. M
(% : 380/ 382 (HH’{ éﬁ’ﬂlﬂpff pgm(ﬁj)amrggmum formgge and palladmm added, and refluxing

2- (2. 5- Di met hykéntinued -ahothed -16hi( 4Tb€-doNeU-tdbé1&hZWhﬁﬁﬂtBﬁ)ﬂeﬂ#¢dghpww Iu}:mg

EZH Simn::n dTO aet grQol rayﬁd tmhewrtt(l3 en%e&\lfo%%er Ondntgle QRratte g\?a%oialtgf kThe lBe wa\sﬂatken

15 up in agqueous sodium bicarbonate solution and ethy! acstate, the aqueous layer

reextracted with ethyl acetate, and the organic layer separated and washed with
brine, dried over sodium sulfate, and evaporated. The crude oil, 430 mg (81%) was

used directly.
'H-NMR (CDCl,, 6): 2.20 (s, 6H}, 2.4 (bs, 2H), 2.80 (m, 2H), 2.98 (m, 2H),
20 5.91 (s, 2H), 7.09 (d, J=8, 1H), 7.26 (m, 2H), 7.69 (d, J=8, 1H), 7.82 {t, J=8,
1H), 7.99 (m, 2H).
BC-NMR (CDCl,, 6): 14.2, 39.3, 43.2, 60.4, 106.9, 118.1, 119.7, 127.0,
129.3, 136.5, 138.6, 141.0, 151.6, 156.7.
MS (%): 292 (parent+ 1, 100).

pyriding: To a 100 mL round-bottomed flask equipped with N, inlet were added 215
mg (0.739 mmol} 2-(2,5-dimethylpyrrol-1-yl)-6-{4-(2-aminoethyl)phenyl)-pyridine,
179 ulL {1.48 mmol) cyclohexanecarboxaldehyde, 7 mL methanol, and 93 mg (1.48
mmol) sodium cyanoborohydride. The reaction was stirred at room temperature for
30 18 h, poured into dilute agueous sodium bicarbonate solution, and extracted into
ethyl acetate. The organic layer was washed with water and brine, dried over
sodium sulfate, and evaporated. The rasidue was chromatographed on silica gel



N2 inlet were added 1.75 g (4.60 nmol) of N, N-di benzyl -2-(4-

br omophenyl ) et haneami ne and 16 nL dry ether. The solution was cooled to
-70C, and 3.45 nL of a 1.6 Msolution (5.53 mmol) of butyl lithiumin
hexanes added 25 dropwi se over 5 min. The reaction was stirred 5 mn at
-70[err] C, twovwmesTered to room tenperature, and a sol uti on pErMBeRbidsg (5. 53
mml ) 2-(2,5-dinethylpyrrol-1 -yl)- pyridine in 5 nL dry ether added over 3
mn. The reaction turned to dark orange and then dark red as it was stirred
at roomtenperature for 6 hr, then quenct wi t h aqueous ammoni um chl ori de.
The organic layer was diluted with ethyl acetate and 30 separated, washed
wi th aqueous amoni um chloride and brine, dried over sodiumsulfate for 14
hr in the air Jsing daRyiIHchratd/hexdib daleivaht iovaftdig thy prodicte) 3d ah @909y gl - The
resi due was chromat ographed on silica gel using 10% et hyl acetate in hexane
as eluant to &ord the product as an oil, 860 ng (40% . WO 97/ 36871

SEDT/ I 59(7321 0((31322 89Jg{wn]¢a¢ﬂs\/ﬂ)(mltineuﬂl,,122@(m.l76|4)hi(46&m‘(] 2H), Gﬂs i, @4’9 (m5
m

(m 12H), 7.83" ?%‘ zvg zlid“" Q’giq’(‘t? ﬁ@z{% %%i? 7?##“ 5Pér‘?]%ﬂN|vR

(CDC 3, [err§)7.1284.8,=831H, 73®. (in, 258, B.7340,7) 38, 1HB.7285 #9JZ8] 37).8.0% (m,

128. 4, 128. 8, .9, 129.1, 129.5,138.7, 139.85, 142.4, 151.8, 157.0. MS

(9: 472 (parént+ 1, 100). D.
2- (2. 5-Di met hyl pyrr’&-chpcs @135, éﬁ%@&%ﬁummgs $,57.2i 624, T06.8, 100

nmL t hr ee- neck o] d t n inlet were
ndded 860 My (1oYe ot |268526! ’éf‘?e-‘fﬂ”*lﬁ?r% MESLIRAISE ! 5

di benzyl am no) et hyM%H’éhyf‘?‘} Q’Br"r?e 09%6 ng (9. 13 rrm)l 5 eq.) ammoni um
&l l‘ N LI ( 4 ‘._

formate 201 - w8 ainme elfolé‘w 2.
hr, and additi onal 3§rt on di um added, and

refl uxi ng cont™n{P¥ad-RAtPMEd ais'?ﬁq“'pf’ﬁg “EM°53°’F@& ﬁﬁ“\%g’efq added d34mg ough
Celite using GOJEmahmnch-(m-biyﬂemwyﬁhl-Dw-dqawlamh-émh&wm\mt,&,ﬂu@mﬁt ed.

The residue aglie b1c r te. s tion an
ethyl acetate, %P ﬁ‘g# §H'd]'$°' 98 "]'af{}1 re'ﬁég’t% ph ?'8’(5" %(‘:(? %%%qé?%ew“tgﬁﬂ“ he
organi ¢ | ayer mbsthanotl Theisalktiincodas\hedtedat 8Q°C thriasoh Gmeladsanu pourexdlintat e,
and evapor af e Gl WaussusydRichiorié dbid 6 Bdudoulfaver washed with ethyl acetate, the

" pH adjusted to 11 with 1 N sodium hydroxide solution, and extracted with ethy!

acetate. The organic layer was washed with brine, dried over sodium sulfate, and

01

evaporated. The resulting oil was taken up in ether and precipitated using 1 N HC!
in ether. The product was collected as a tan solid, mp 75-85°C, 68 mg (51%).
20 'H-NMR (CDCl,, 6): 0.81 (m, 6H), 1.24 (m, 6H), 1.38 (m, 2H), 1.66 (m, 6H),
1.74 (m, 2H), 2.17 (d, J=7, 4H), 2.60 (m, 2H), 2.70 (m, 2H), 4.55 (bs, 2H), 6.40
(d, J=8, 1H), 7.04 (d, V=7, 1H), 7.23 (m, 2H), 7.45 (t, J=8, 1H), 7.81 (m, 2H).
BC-NMR (CDCl,, d): 26.3, 27.0, 31.9, 33.4, 36.4, 57.2, 62.4, 106.8,
110.7, 126.7, 129.0, 137.2, 138.3, 142.0, 156.2, 158.3.
25 MS (%): 406 (parent+1, 100).
Anal. Calc’d. for C;yHygNy2HCI2H,0: C 63.02, H 8.81,N 8.17. Found: C
- 62.54, H 8.92, N 8.56.

30

phenylbutyramide): To a 100 mL round-bottomed flask equipped with N, inlet were
added 200 mg (0.687 mmol) 2-(2,5-dimethylpyrrol-1-yl)-6-(4-(2-aminoathyl)phenyl)-
pyridine (Example 100D), 113 mg (0.687 mmol) 3-phenylbutyric acid, 132 mg



used directly. [err]HHNWR (CDCl [err], [err]): 2.20 (s, 6H), 2.4 (bs, 2H),
2.80 (m 2H), 2.98 (m 2H), 20 5.91 (s, 2H), 7.09 (d, J=8, 1H), 7.26 (m
2H), 7.69 (d, J=8, 1H), 7.82 (t, J=8, 1H), 7.99 (m 2H). [err] CGNWR
(cbcferr], [err]): 14.2, 39.3, 43.2, 60.4, 106.9, 118.1, 119.7, 127.0,
129. 3, 136.5WOIB86&! 141.0, 151.6, 156.7. M5 (% : 292 (par cPEHIBI/4013p)

E.

2-(2.5-Dinet hyl pyrrol -1-yl)-6-{4-[2-(bis-cycl ohexyl net hyl - am no) - et hyl ] - phe
nyl}- pyridine: To a 100 nL round-bottonegh-f|l ask equi pped with N2 inlet
wer e added 215 ng (0.739 mmol)

2-(2,5-di methyl pyrrol -1-yl)-6-(4-(2-am noet hyl ) phenyl)-pyridine, 179 uL
(1.48 nmol ) cydlaBTonmol ERACH A QIng:Nyydroxybamzotriszdita foml danaset@itile, and 281 ol )
Sodi um cyanobogofyeH nfion tABthylaRfel | B riEition was!stftedat FdfehfzdRRbR 1bH P2 f OF

30 18 h, poure I nto ut e aqueous sodi um bi carbonate solution, and
extracted i nt dvaoHed meeielate@qum citrata solution pad extactaginge ethy) agetates &he and

brine, dried oyganis mbumaswsass w.waﬁva&gba&seéod&hwaﬁfdndﬂesmn, and

chronmat ogr aphed on si|ica gel

PCT/ | B9710018 2ringgdriadsoyey seﬁ'wyls"!i%tet Nd-sveagratad. qthedesuliitg yellowr ¢ib 390:me
product, 134 ngobO%fvad9used ditéetiy.! . [err] H-NVR (CDCl [err], [err]): 0.84 (m

4 120 0m oM e oot el (T, £ s lrd s 6 e, o€ 1 ol
1H), 7.30 (m 2),im/2RB 535 (s)28), 7LHY,4 (fn,EH)( 1.701¢.3) =8 HH), 8.85lt (a8 21H),

[err] G- NVR ( (hen[€1]): 13.5, 26.3, 27.0, 31.9, 33.5, 36.4, 57.2,
62. 4, 106.9, 1%@58;“ %'1"?9 5,126.8, 128.7, 129.3, 135.9, 138.5,143.0, 151.6,

157.0. MB (9: 484 'tGNM{CDCl, d00)3.5.127.F, 35.2, 35.5, 35.8, 40.4, 107.0, 118.2,
6-[4-[2-(Bis-cysd eh%ybm?hm 12814)928%, sl AP 13627, 158.6; hdbam% To a

100 nlL round-bottomed flask eqw pped wi'th condenser and N2 inlet were added
134 my (0. 277 h#rb?)‘“s 172

2- (2, 5-di met hyl pyr rmsﬁmymgsﬁm{rdm[..z‘r (Y008.- cycl ohexyl met hyl - am no) -et hyl ] -
phenyl’) - pyri di ne, 9 h | ori 1 m_
water and 5 niL et hawe e p enyibut L 1 op
and poured t&tToa100 mL round-bottomad ﬂask equippad \mth condensar and N, inlet were addad
300 mg (0.687 mmol) N-{2-(2,5-dimethylpyrrol-1-yl)-6-ethyl]-phenyl)-pyridyl)-(3-

phenylbutyramide), 10 mL dry tetrahydrofuran, and 1.0 mL (2.06 mmol) of a 2.0 M

solution of borane methyl| sulfide in tetrahydrofuran. The reaction was refluxed 20
h, cooled, and evaporated. The residue was taken up in 40 mL ethanol, treated with
20 1 g sodium carbonate and 0.5 g cesium fluoride, and refluxed 40 h. The reaction
was cooled and evéporate, and the residue taken up in ethyl acetate/water. The
organic layer was separated, washed with water and brine, dried over sodium
sulfate, and evaporated. The residue was chromatographed on silica gel using
meathanol/methylens chioride as eluant to afford the product as a low-melting solid,
25 13 mg (4.5 %). |
'H-NMR (CDCl;, é): 1.67 {m, 2H), 1.97 (m, 2H), 2.18 (s, 6H), 2.58 (m, 2H),
2.93 {(m, 2H), 3.14 (m, 2H), 3.25 (m, 2H), 5.91 (s, 2H), 7.1-7.3 (m, 8H), 7.66 (d,
J=8, 1H), 7.82 (t, J=8, 1H}, 7.96 (m, 2H).
C-NMR (CDCl,, é): 13.4, 26.1, 28.6, 33.8, 35.3, 47.9. 49.0, 107.0,
30 118.2,119.9, 126.0, 127.4, 128.3, 128.4, 129.1, 138.2, 138.6, 141.4,. 151.7,
156.4.
MS (%): 424 (parent+1, 100).



15 dil ute aqueous hydrochloric acid. The aqueous |ayer washed w th ethyl
acetate, the pH adjusted to 11 with 1 N sodi um hydroxi de sol ution, and
extracted with ethyl acetate. The organic | ayer was washed with brine,
dried over sodium sulfate, and evaporated. The resulting oil was taken up
in ether andwoemsgnt ated using 1 N HC in ether. The produgtcTmsseet | ect ed
as a tan solid, np 75-85C, 68 ng (51 %. 20 [err]HHNMR (CDCl [err],
[err]): 0.81 (m 6H), 1.24 (m 6H), 1.38 (m 2H), 1.66 (m 6H), 1.74 (m
2H), 2.17 (d, J=7, 4H), 2.60 (m 2H), 2.7, (m 2H), 4.55 (bs, 2H), 6.40 (d,
J=8, 1H), 7.04 (d, J=7, 1H), 7.23 (m 2H), 7.45 (t, J=8, 1H), 7.81 (m 2H).
[err]CG-NVMR (CDCl[err], [err]) 26. 3, 27 0, 31 9, 33.4, 36.4, 57.2, 62.4,
106.8, 110.7, 126. Q4-Phy Aing % idi m?n-Zfbamo MBS
for

% : 406 t+1 H err
el o pcaégﬂr"b%"ﬂrjb@")eﬁwdﬂﬁsk wmmmﬁh Sendgheas AndiN ingbwers 4sida 13manpL £
J:\ 25 N:s( {2 4( [225( gomwry Imnel} \2-¢275-divgetisyipyttdl-1pJe6{4- 2-pY bhdiiy{jhu&lyétﬁm -pReny 0
Ir Il
pheny! but yr ami‘ I"e’li Px‘%@‘éojl Hméhﬁﬁ%ﬁ?’%’r}ggy?ﬁﬁ'ﬁﬁ qd.’%‘p%taaw‘ 3pdy et 1 g

inlet were a@ldeaterzomerrgac(t@nm ratiaxey 40-h. 2pdedliand phyred ynto etatdr and extracted

)% R b o 44 G i

PCT/ | B97/ 0013 Xried pver w-%wlfm.l endmram riheNesigas was bekenaiprin atherend 5 Nl
dry acetoni trigdgsipithed adthls Nlﬂdﬂn ﬁke%f}mbra'rﬁhraébgﬁl} '36tid, Ehﬁ (8341 on was

stirred at I’OOI’TI'[GI'I@GI’&'[UI’G oured 1 nto ut e OUS Citrate
a

sol ution, and extr atiNMR #GRQ!:@@W‘“’AE@?&'@@ -58-fra. Pilydrfisim. eﬂf%-rz gAdmydidned

Wi g h wat elr%u?quswﬁ 2Rylieua2 [, aasbonmtﬁoslmt uunﬂ,wnd A3 (lhf Izglg.g dur(ﬁg%lgb})%fr
sodi um sul fa e resulting yellow oil, ngy was
used di rectlye?f'glri| ]‘Hill\)g’(a%g%(rb:}?? [err]): 1.28 (m 2H), 2.23 (s, 6H),
2.61 (m 2H) 2. 85 'TCINMRHCDC,, 31: @011,229).6, 35.85369, 488, 5009,1:10649,(m0.8}) .

(0 ferr], | S 1380951421020 3 W40 45028 4. Joudlyp's, nazys, 1989, o8

MS (%): 346 (parent+_1 100).

156

ine: Preparedas
in Example 100A, using 4-phenyl pentanoic acid, with a 45% vield in the final step,
as a solid, mp 60-70°C.
'H-NMR (CDCl,, 8): 1.31 (m, 2H), 1.50 (m, 2H), 1.60 (m, 2H), 2.58 (m, 4H),
20 2.87 (m, 4H), 4.49 (bs, 2H), 6.42 (d, J=8, 1H), 7.04 {d, J=7, 1H), 7.14 (m, 2H),
7.24 (m, 5H), 7.47 (t, J=8, 1H), 7.83 (m, 2H).
3C.NMR (CDCl,, é): 26.9, 29.6, 31.3, 35.8, 49.6, 50.9, 106.9, 110.7,
125.6, 126.9, 128.2, 128.4, 128.9, 137.8, 138.3, 142.6, 158.2.
MS (%): 360 (parent+1, 100).
25

ylaming: Prepared using 2-(2,5-dimethylpyrrol-1-yl)-6-(4-(3-aminopropyl}phenyl)-
pyridine, which was prepared as in Example 100, starting from 3-(4-bromophenyl)-
propionic acid, which was prepared as follows: To a 500 mlL round-bottomed flask
30 equipped with addition funnel and N, inlet were added 45 mL formic acid, which was
cooled to 0°C, followed by dropwise addition of 67 mL triethylamine. The rasulting
solution was warmed to room temperature, followed by addition of 9.25 g (50 mmol)
of 4-bromobenzaldehyde and 7.21 g {60 mmol) of Meldrum’s acid. The reaction was



119.8, 125.9, 127.2, 128.4, 128.5, 128.6, 129.2, 136.7, 138.0, 140.5,
141.5, 151.7, 156.6, 172.8. M5 (% : 438 (parent+1. 100).

B2- (2, 5-Di met hyl pyrrol -1-yl)-6-(4-(2-(4-phenyl butyl)-ethyl]-phenyl)-pyridin
e: 15 To a 100 ni round-bottomed fl ask equi pped wi th condenser and N err]
inlet were adkied@”38n ny (0.687 mMmol) PCT/IBI7/0013:
N-(2-(2,5-di nethyl pyrrol -1-yl)-6-ethyl]-phenyl)-pyridyl)-(3-

phenyl butyram de), 10 nL dry tetrahydrofuran, and 1.0 nL (2.06 mmol) of a
2.0 Msolution of borane nethyl sulfide i-p3tetrahydrofuran. The reaction
was refluxed 20 h, cooled, and evaporated. The residue was taken up in 40
m. ethanol, treated with 20 1 g sodium carbonate and 0.5 g cesium fluoride,
and refl uxed 4Bedted To@5°Caavmer dnh.vhen hested bt BRi100UpHdera2 &, Thel ragstion avfisdue

taken up in et Q%é'?ﬁ&@%&’ﬁ%%f‘% d%GBH'a?;Jsfb‘&% 1\Rith Wﬁ{;&h@lﬁoné"@é@ed

w th water and _ I um sul , and eva&orat ed
resi due was chibermixyreayaeiet stand;atiQ®s 19814 iand the:presipsp rﬁﬂ"ﬂ?‘Fﬂn\%’aﬁhﬂdorl de

as eluant to alfir QatehCamt Qﬁl&éﬁtu{ﬁﬁu ahypwmtsdage;&mcta with a&eaus @Gdném%
[err]H-NVR (CDCl [err], [err

2.58 (m 2H)5 2'69'3’0(“#19 s?l‘ff' 3Tha °(“r'ﬁ°$' yer ’azsvismé i, otigg gfe'tage (tm the
7.1-7.3 (m 8HpH adjidted @o 1Jwith dlﬁ hydkoétlorid acid FBlloviéd) by BxBiction with) ethyl

) ond
L B & schtte: hesbid inydr vras washed, wih e, rigt oyejosoglo Sulfpts, apidy

151.7, 156. 4. b&d&ﬁedd&és@ﬁmmg(@%lom WD 97/ 36871

PCT/ | 897/ 00132 -92- . =

6- (4-[ 2- (4- Phenyl - bu’vagrﬁcr?o"-'ght'hzﬁ?!tbﬁer-{y T“’pzysr%gi n- 2'I'"é\r-r’1'1ng':" 2?'8'%'415.00 mL
round- bot t ori®d (] 2dk equi pped wi t h condenser and N2 |nI et were added 13 ng

(0. 0307 mmol ) 1’c—mwa cocn. 299 35:3, 1202, 130.0, 131.6, 1390, 1788
2- (2, 5-di net hyl Ryrrol ( 2 phenyl but yI') < et hyl]-phén

pyridine, 21 ng ?G°'3'9'?"'\9n9|°?3 HW? &ﬁVleﬂn‘P‘ﬁef %mc&ﬂam%éZM Wagﬁ k?a??o? and
1 nL 5 vater. &hgethfd Pdnamwrsairhmﬁdpﬂibhhnﬂpwrﬁme APIEhDRISHRSh coRvertadat er

ot o gt o &0 Hciout it Bel hiw s el S Bk e
resi due was 152860 wig i(0.984henmeln 2-(2,5-dimethylpyrrol-1-yl)-6-(4-(3-aminopropyl)phenyl}-
pyridine, 156 uL (1.18 mmol) 1,2,3,4-tetrahydronapthalen-2-one, 7 mL methanol,
and 74 mg {1.18 mmol) sodium cyanoborohydride, followed by 3 mL of 1 N HCl in
methanol. The reaction was stirred at room temperature for 6 h, pourad into
aqueous sodium bicarbonate solution, and extracted into ethyl acetate. The organic
20 layer was washed with water and brine, dried over sodium sulfate, and evaporated.
The residue was chromatographed on silica gel using methanol/methylene chioride
aseluanttoafford2-(2,5-dimethylpyrrolyl)-6-{4-13-(1,2,3,4-tetrahydro-naphthalen-2-
ylamino)-propyll-phenyl}-pyridine as an oil, 120 mg (28 %).
'H-NMR (CDCl,, é): 1.70 (m, 1H), 1.99 (m, 2H), 2.11 (m, 1H), 2.205 (s, 6H),
25 2.7-2.9 {m, 6H), 3.04 (m, 3H), 3.6 (bs, 1H), 5.92 (s, 2H), 7.0-7.2 (m, 5H), 7.27 (m,
2H), 7.69 (d, J=8, 1H), 7.84 {t, J=8, 1H), 7.96 (m, 2H).
C-NMR (CDCl,, J): 13.5, 27.9, 28.4, 30.5, 33.2, 45.9, 54.0, 106.9,
118.1, 119.6, 125.8, 126.0, 127.0, 128.6, 128.8, 129.3,. 134.2, 138.6, 142.9,
151.6, 156.8.
30 MS (%): 438 (parent+1, 100).
The oil was taken up 5 mL ethanol and 1 mL water and treated with 96 mg
{1.38 mmol, 5 eq.) hydroxylamine hydrochloride at 80°C for 36 h. The reaction was
cooled, poured into dilute aqueous hydrochloric acid, and washed with sthyl acetate.



precipitated with 1 NHC in ether to afford a hygroscopic solid, 3 ng
(2399 . [err]HHNMR (CDCl [err], [err]): 1.49 (m 2H), 1.59 (m 2H), 2.59 (m
4H), 2.84 (m 4H), 10 4.54(bs,2H),

6.42(d, J=8,1H),7.03(d,J=7.5,1H),7.14(m 2H),7.24(m 5H), 7.46 (t, J=8, 1H),
7.82 (m 2HwolsesesyiC- NVR (CDCl [err], [err]): 29.1, 29.6, 3%ci/esimos2 49. 6,
50.9, .106.9, 110.8,. 125.6, 126.9, 127.1, 128.2, 128.4, 128.9, 138.3,
140.5, "'142.4, 156.1, 158.2. M5 (%9 : 346 (parent+1, 100). 15

EXAMPLE 126 -94-

6- {4-[ 2- (5- Phenyl - pentyl am no) - et hyl ] - phenyl ] - pyri di n-2-yl am ne: Preparedas
I n Exanpl e 100A, using 4-phenyl pentanoic acid, with a 45%yield in the

final step. aﬁh@pﬁe#thd,afnvmﬁ%ywmgrahgstemzﬁb'w,%\ﬁu(sgmgd@d Jnde[ﬁtftaoﬁu 41 31

2 1. 50
E tr)ns ;D H, 6.4 'E'nwed Bygxtraipn wrﬂmh\(' gcetgte; Thegrganic layer was washed with Jriney, 5H)

7.47 (t, J=8, aridd)oversdtflurh amfaw)and[eeaﬁdr&ew&(f@%[dﬂr 65 mg[(eeedp)whéﬁu%s 29.
31.3, 35.8, 49. 9, 128 2, 128.4, 128.9,

137.8, 138. 3, °TA’2"B‘§)*°?§§.]'0§’.%*‘?99B'°%‘%) ?‘Z'éeéggb'%? B‘rlﬂzt!l&- mp,40- ‘%%"C

EXAMPLE 12756- (4- ['B-MKR (CDCIS, é): 1.57 (m. 2H) 1.87 (m, 2H), 2.6-3.0 (m, 9H) 4.58 (bs,

pr opar ed usi n 2 B et 1 AT O S, 228 4 e ekl stk Miadel T

pyri di ne, vvhlbm%ﬂs prepared as in Exarrple 100, starting from
3-(4-b h |) -1s, d [ f ol 500
(4-bromopheny| ) -k 36061, 76): 0 28l £d16)'33. 1 0P8! 88.6796 8! 62451080,

m round-bottonmed flask ul p dition funnél wer e
added 45 mlL f b¥97¢ 1887¢ 1 2548- gl? 1 28| L4B.70129-4+ 13%:3, ﬂ@ﬁﬁoﬂéa 4\ 38rdpwi se
addi ti on oho6749%, 166aL188.9mM ne. The resulting solution was warned to room
t enper at ur e, fol T owed b addition of 9.25 g (50 nmol) of
4- br onobenzal dehyd@séﬁ’d $° 1‘P§f°('gb1'nmﬂ) of Meldrum's acid. The reaction
g/ac_sr/ | 89\7/\5)08;/3 36871Anal. Calc’d. for C9,45I-E,,N, Z]Hgl 2/3H,()1 % 65. 1hs H ?1 91, Nds .50. ggunldooc .
te err over , then heated at - or
2 h. The reac 63 g)\/va!f‘s]92'00?‘I %’szoured into ice/water, and the pH adjusted to
1 with 6 N hydrochloric aC|d The mWI et stand at O[err]Cfor 14
h, - and the1gre0| pi &.¢d g \ , ) ‘ .

refer to Scheme 3:

A. ((4-lodophenvllacetvl)-phenethvipiperazine: To a 100 mL round-bottomed
flask equipped with N, inlet were added 1.0 g {3.816 mmol) 4-iodophenylacetic acid,
725 mg (3.816 mmol) phenethylpiperazine, 10 mL dry acetonitrile, 10 mg 1-

20 hydroxybenzotriazole, 732 mg (3.816 mmol} EDAC, and 1.17 mL (8.395 mmol)
triethylamine. The reaction was stirred at room temperature for 16 hr, evaporated,
and chromatographed on silica gel using methanol/methylens chioride as eluant to
afford 1.74 g {(100%) of a low-melting solid.

'H-NMR (CDCl,, 8): 2.34 (m, 2H), 2.45 (m, 2H), 2.58 (m, 2H), 2.75 (m, 2H),

25 3.43(m, 2H), 3.63 (s, 2H), 3.65 (m, 2H), 6.97 (m, 2H), 7.17 (m, 3H), 7.25 (m, 2H),
7.62 (m, 2H).

3C-NMR (CDCl,, 8): 33.5,40.2,41.8,46.0,52.7,53.2,60.1,92.2, 126.1,
128.4, 128.5, 128.7,.130.8,. 134.8, .137.7, 139.95, 168.7.

~ MS (%): 435 (parent+1, 100).

30 B. ((4-lodophenyl)ethyl)-phenethylpiperazine: Yo a 100 mL round-bottomed
flask equipped with condenser and N2 inlet were added 1.66 g (3.8 mmol) ((4-
iodophenyllacetyl)-phenethylpiperazine, 15 mlL dry tetrahydrofuran, and 5.73 mL
(11.46 mmol) of a 2.0 M solution of borane methyl sulfide in tetrahydrofuran. The



with water, and taken up in ethyl acetate and extracted w th aqueous sodi um
5 bi carbonate solution. The aqueous | ayer was washed with ethyl acetate,
then the pH adjusted to 1 with 6 N hydrochloric acid foll owed by extraction
with ethyl acetate. The organic | ayer was washed with brine, dried over
sodi um sul f aW0 97868 evaporated to a solid, 4.56 g (40% . [ePETRORRRL?
(CCferr], [err]): 2.66 (t, J =7, 2H), 2.92 (t, J =7, 2H, 7.1 (m 2H),
7.45 10 (m 2H). [err]CNWR (CDCl[err], [err]): 29.9, 35.3, 120.2, 130.0,
131.6, 139.0, 178.8. The renmining steps.ggere carried out followi ng Exanpl e
124 to make 2-(2,5- dinethylpyrrol-

-yl)-6-(4-(3-am nopropyl ) phenyl)-pyridine, which wasthen converted as

foll ovvs: To a rddefionwasaatikeld i8St wneabldd, apd evaparatedd The reésidue was takenep in added

15 300

2-(2, 5- d| et h%@ﬂn% ‘i chStrabat?dllm(tl\;y g sodnurr; tC:)aF;? nat?]g?g/ 1 ceBn;/nrnl f(lj.nonda th%n
(1.18 mmol ) 1 reflsced-18chry d}tydp&mptm cgol GH%PWQ‘GM_G%'@‘H Apsidue @HEP va "Prg
(1.18 mol) sQgli Lyachyi2REaM. Oﬁ%‘iﬁda@lﬁ Iawuag‘&@darmd:gwgihdafw& \bhl'dgnd Brine,

nmet hanol . The reaction was stirred room tenperature for poured into

agueous sodituripd e&#’tﬁ?ﬁ%‘é@%@ﬂﬂH"“M"Qxﬂ‘&é‘!’é‘&"‘ﬂ@h“ éPH?I‘ ga’r‘é’&‘&t’é‘ The
organi c 20 | ayehewswadrssesdirdéthy) Wwater and brine, dried over sodium

sul fate, and evaporﬁmmgﬁbﬁdgguz% im. 151]{ KA &grﬁﬂhgqﬂpn iu) 5849

usi ng net hanol / net
asel uant t oaf f @HJ27.(8, (bv, SHIEZ.RG [y RHRI7y68 (h; 2H).[ 3- ( 1

, 2,3, 4-tetrahydro- 520yl I h I e

o . 120 g (3894 . "CAPRCRRe P 1 o By 608 6% i 1484 B ey
2H), 2.11 (WM 1]28!.—?.,130&0&7(6.,1%)-9,1%32 7 2.9 (m 6H), 3 04 (m 3H), 3.6
bs, 1 , 5.92 (s A 7.27 (m 2 7.69 (d, J=8, 1H),
(7 84 (tH)J -8, 1H§ Miszg%’ (ZZ& et 4T, 180) ( erlr_isg[ei_rr (begé 5@2;09,
28.4, 30.5, 33.2, 4548 R ML A "‘1'29" ome
128.6, 128.8, fﬂagﬁeaxmpea%ﬂ\?oonaaﬁeﬁweﬂe@ded 16% (Goo irﬁﬁmﬁa-aﬁﬂmpyndme,l’v’li L9%:
436 (parent+1, 10 . oi | take et hanol ]] and
treated with bimma aroe 2. G oty s P ol FoncerEsta AV e et he
80[err]C fors ?rSadhonm ﬁmsmﬂw@am@ by 201w}t attes- 1700 for 20we and
hydrochl ori ¢ g:%logﬂ ‘?ne reV\%tsm %gs Wo&r@d i?\zohé/qlueggse} %zum hcarbt\:/i\gteg sélut?o8n7,elxtracted
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into ethyl acetate, and the organic layer washed with water and brine, dried over

sodium sulfate, and evaporated. The residue was chromatographed on silica gel

using ethyl acetate in hexane as eluant to afford a low-melting solid, 15.36 g (83%).
20 'H-NMR (CDCl,, 8): 2.11 (s, 6H), 2.41 (s, 3H), 5.87 (s, 2H), 7.02 {bs, 1H),
7.10 (m, 1H), 8.44 (d, J=5, 1H).
3C-NMR (CDCl,, 8): 13.1, 21.0, 106.7, 122.75, 123.4, 128.5, 149.0,
149.4, 1562.2.
MS (%): 187 (parent+1 100).

25

yhiethyhphenyl)-pyridine: Toa 100 mL three-necked round-bottomed flask equipped

with septum and N, inlet were added 440 mg {1.05 mmol) of ((4-iodophenyl)ethyl)-
phenethylpiperazine and 5 mL dry ether. The solution was cooled to -70°C, and

- 0.825 ml of 2 1.6 M solution {1.0 mmol) of butyl lithium in hexanes added dropwise
30 over 5 min. The reaction was stirred 5 min at -70°C, then warmed to room
temperature, and a solution of 186 mg (1.0 mmol) 2-(2,5-dimethylpyrrol-1-yl)}-4-
methyl-pyridine in 5 mL dry ether added over 3 min. The reaction turned to dark

orange and then dark red as it was stirred at room temperature for 5 hr, then



-94- The pH of the aqueous |ayer was adjusted to 10 with 1 N sodium

hydr oxi de solution followed by extraction with ethyl acetate. The organic

| ayer was washed with brine, dried over sodiumsulfate, and evaporated to
afford an oil, 65 ng (66%, which was converted to the hydrochl oride salt
usi ng HCl i nwets1eés7t np 120-130[err]C. 5 [err] H NVR ( GeSinporeohs2
[err]): 1.57 (m 2H), 1.87 (m 2H), 2.6-3.0 (m 9H), 4.58 (bs, 2H), 6.40
(d, J=8, 1H, 7.0-7.2 (m 5H), 7.25 (m 2H), 7.46 9t, J=8, 1H), 7.83 (m
2H). [err]GNWR (CDCl [err], [err]): 28.1gg29.6, 31.9, 33.5, 36.8, 46.6,
53.6, 106.9, 110.7, 125.7, 125.8, 126.8, 128.6, 128.7, 129.4, 135.3, 136.3,
137.4, 138.4, 10 142.6, 156.1,158.3. M5 (% : 358 (parent+1, 100). Anal.

Cal c' d. for Chasnchéd eithl dduebud adiGhiugd dilbide. ] The Grgahicliayertivds Siluted\witnS0-
Found: C 65. Ogﬂ\

6-{4-[2- (4- Phentg’t_lh ﬁ‘gtg a"wrsggg’ﬁ“’i’ W‘fhﬁ"’e‘ﬁ@l}ﬁ]“'B‘Fﬂéﬁﬁ"}mﬂ"ﬁ‘mtwﬂdww &fipe2- y| am
ine: refer tod&ﬂm&s@duum sulféte-footib hhiarthé ia (tetpetmit pin oxidatior wdtp?r 3 d-ﬁﬁg ;'3_0 a
100 d-

ol ) - odophih e fuBeretsd 2 thacflyBe She'bsh bibloolalhcd of i el g sueino, 10

m. dry acetﬁn?‘iqtm@'e geolngrtlto mrmwrmamng@omlateﬁmgtzazsm (3.81 6 rmDI)
I rat iy o SENBRS O, b 8149 @Y GAITA8s ] 0 18 b, 3R, K00 %5 2|

room tenperatyure for 16 evapor at ed graphed "on"'si

usi ng net hano??‘h&?@!'ﬁﬂ%‘*bm@ i’%l-e3"357e'47u%t3ﬂ)07~§f7f(mféﬂl 7.964d, (16899 HLf a
| ow-nel ting solid. “¢MM& HebBR, GﬁDGb[erzi a bsrd]éa 52534: (6602}6:%4 2'(%57(

2H), 2.58 ( m 5

2H), 6.97 (m’ ;130571 %g}‘ g@’ °'7’52254 §H}2 8}, 13 6%9(’m1 Qﬁ) 137 4 T00.80R
(CDd [err] JO[MCD]1)153$ 556(5 2, 41 8, 46. 0 52.7,53.2,60.1,92.2,126.1, 128.4,
128.5, 128.7, 130 :53 {par 7 f . 95, 168 7. M5 (O/c) 435 (parent+ 1,
100). 30 féf%f h8?1§ 'h phenet th p| per a2| ne: To a 100 nL

r ound- bot t onekl_64(4x{2«(Rhe iberazink dinhenvip igibhvisgedrfin@ddrsial. 66 ¢
(3.8 mol) ((foo mqn.ra@%x&a acvkatéan | &

t et rahydrof uran : ﬂlﬁ &%ﬁg@lg%&t 'Stﬁ“%’b?'gtbv&?'gne

met hyl ~sul fi dgddeﬁ t@q amﬂdr B nmnle 2 (2,5-dimethylpyrrol- 1-yl)-4-methyl-6-(4-(2-

' 15 (phenethylpiperazin-4-yl)ethyl}phenyi)-pyridine, 120mg(1.726 mmol) hydroxylamine
hydrochloride, 1 mL water, and 5 mL ethanol. The reaction was refluxed 14 hr,
cooled, evaporated, and taken up in ethyl acetate. The organic layer was washed
with water and brine, dried over sodium sulfate, and evaporated. The residue was
chromatographed on silica gel using methanol/methylene chloride as efuant to afford

20 an oil, which was converted to the hydrochloride salt using 1 N HCl in ether to give
18 mg (10%), mp 242-250°C.
'H-NMR (CDCl;, 8): 2.22 (s, 3H), 2.63 (m, 4H), 2.79 (m, 12H), 6.24 (s, 1H),
6.80 (s, 1H), 7.1-7.3 (m, 7H), 7.71 (m, 2H).
>C-NMR (CDCl,, 6): 21.1, 32.8, 33.0, 52.6, 59.9, 60.1, 107.7, 112.6,
25 126.2, 127.0, 128.4, 128.6, 128.8, 139.5, 140.2, 149.8, 158.4.
MS (%): 401 (parent+1, 100).
E PLE 1

Prepared as in Example 128, starting from 3-(4-bromophenyl)-propionic acid,
30 prepared in Example 125, concluding with deblocking with hydroxylamine
hydrochloride, affording a residue which was purified by column chromatography
using methanol/methylene chloride to give a 46% yield of an oil, which was
converted to the hydrochloride salt using 1 N HC! in ether to give mp 125-140°C.
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reaction was refluxed 18 hr, cool ed, and evaporated. The resi due was taken
up in 25 nL ethanol, and treated with 1 g sodium carbonate and 1 g cesium
fluoride, then refluxed 18 hr. The reaction was cool ed, evaporated, and the
resi due takenwW@I™B®That er/ et hyl acetate. The organic |ayer WESBXMIAI: ed,
washed with water and brine, 5 dried over sodium sul fate, and evaporat ed.
The resulting solid, np 91-93[err]C (0.74 g. 46% was used directly.
[err]HHNWR (CDCl [err], [err]): 2.5-2.7 (me7i2H), 2.71 (m 2H), 2.77 (m
2H), 6.94 (m 2H), 7.19 (m 3H), 7.26 (m 2H), 7.58 (m 2H). [err] G NWR
(coderr], [err]): 33.1, 33.6, 53.2, 60.2, 60.6, 91.1, 126.0, 128.4, 10
128.7, 130.8, 137. 4‘HM(¢DCJAGI 31 8W/$‘n( M), M(mﬁi)eﬂt&&Mm@?m .81 (m,

2- (2. 5 DN MRt YL P4 95 Ybo, ST, I /< €1 116 7?9 48 729 gTph N Dih LAUIES 4l aSK

equi pped with condenser mol ) 2-"am nopyridine, 11.7
m. (100 mvol) Hexasfe 12‘“67(§Pdﬁb2|‘&nd 0.5 nL concentrated hydrochl oric acid.

The 15 reaction Wasnbmﬂ%%p%w i931§917er$d§ 839! s?dy,sotmroﬁs 110.7,
165-170[err] C for hr, and cool The I nt o aqueous

sodi um bi car l?oﬁ&ﬁ@ J26:R-i 78 4@1&4‘5'01%31 ?ﬁ%oet’ﬁ%“ é&g@at'éz 62136t Srdyani ¢
| ayer washed with wwsegs b Diparent+d} hed).over sodi um sul fate, and

ted. Th id h t i Li I [ t hyl
scorate in hexane. abnbh GHR fey GoruBaoREitG; REpdn AT 6 10N Fapndog,y
ga) , 0[262[)] I-I-sllal.\ﬁl_vb,(}{:lm? 1258lr‘21.23{1a;r] )8: 2. 11 (s, gl—i)1 I2_641[(5, | ?éH)NiVRS. 87 (s,
L S, m | = err] G
(CDC[err], [err]): 131 210 106. 7%3’339{234 128.5, 149.0,
149. 4, 152. 2.10V6 (% 6 4-Phas : ‘ amine: Prepared

2- (2.5 Di met hy L oyE Fak - eyl ddh i - )
yl §et hyl ) phen%l"’Sg'Y‘%yt‘rn{a cﬁ o&’Jd\:re‘& W&Mﬁl@ 1( #Eﬁ%\g@ﬁg@%ﬂﬁhaﬁﬁag& éfamngs

equi pped with $Rq3edak é’{WEI"' N2°| ﬂ!‘@t 09&4"@3’&@%6‘@4@"?@9‘{'@ 05 5% \vigld after
((4-1 odopheny| )catdmdtdgraphic 86 lsiich [PePasing imthadlimathiylend ohictide ais. elldie. STHeut i On

\Qﬁts y::olo: f ﬂl L% Ipz%fg{(%ggr gn Egﬁdgpgbéakgreas tﬁe %ygrocl\"lnor%e salt usmgji I@ HEFP\ elher.
_ 15 mp 120°C (dec.).
'H-NMR (&, CDCl,): 2.5-2.7 (m, 12H), 2.80 (m, 2H), 2.87 (m, 2H), 4.54 (bs,
2H), 6.41 (d. V=8, 1H), 7.056 (d, J=7, 1H), 7.20 (m, 4H), 7.25 (m, 2H), 7.33 (t,
J=8, 1H), 7.46 (t, J=8, 1H}, 7.73 (m, 1H), 7.78 (s, TH).
3C-NMR (8, CDCl,): 33.6, 33.7, 53.2, 60.5, 60.6, 107.1, 111.0, 124.6,
20 126.0, 127.2, 128.4, 128.6, 128.7, 129.0, 138.3, 139.8, 140.3, 140.6, 156.2,
158.3.
MS (%): 387 (parent+1, 100).
Anal. Calc’d. for C,gH3oN,2HCI-1/2CH,CI, H,0: C 58.91, H 6.19, N 10.78.
Found: C 59.22, H 6.64, N 10.38.

k

25

{cis diasteraomaer): Prepared as in Example 108, using the trans isomer of N-benzyl-
2,6-dimethylpiperidin-4-one from Example 108 A, with the final step in 92% vyield,
- as the hydrochloride salt.
30 'H-NMR (CDCl,, 6): 1.05 (m, 6H), 1.47 (m, 2H), 1.71 (m, 2H), 2.54 (m, 2H),
2.71 (m, 2H), 2.83 (m, 2H), 3.34 (m, 1H), 4.49 (bs, 2H), 6.41 (d, J=8, 1H), 7.05
(d, J=8, 1H), 7.25 (m, 2H), 7.46 (t, J=8, 1H), 7.82 (m, 2H).



30 over 5 mn. The reaction was stirred 5 mn at -70[err]C, then warnmed to
roomtenperature, and a solution of 186 ng (1.0 nmol)

2-(2,5-dinethyl pyrrol-1-yl)-4- nethyl-pyridine in 5 nL dry ether added over
3 min. The reaction turned to dark orange and then dark red as it was
stirred at rwomwrseaperature for 5 hr, then WO 97/ 36871 PpCTABY00132
PCT/ 1 B97/ 00132 -96- quenched w th aqgueous ammoni um chl ori de. The organic

| ayer was diluted with ethyl acetate and separated, washed wth agueous
ammoni um chl oride and brine, dried overggodiumsulfate for 14 hr in the sir
(to permit air oxidation to the pyridine? and evaporated. The residue was
chromat ographed on silica gel using aqueous 5 acetonitrile as eluant to

afford the productcammTotl, 6:169.3021@346%/41.4,94.1 H:d\ly&é 8D6h [1e567 ]2,

R R e Y e I

[err] G NVR (CDO [R&B8 MS (Por 325 (pdrdats; 1,20, 379 &0),016 555, 1483100), aQaQasﬁO 4,

106. 7, 119.2, 12 ol 0 2 2 0.
17,4, 1395, 1o TS FoidTonCath. barsgte ). Solaskl Houng 328238, °;
6- (4- (2 (Plﬁenet hyl p| pera2| n- 4- yI)etEK&.MﬂtE.maz) 4- et hyl - pvri di nyl - 2- am ne:
To a 100 nlL threg; e ZJor N ] th L
Nerr] inlet weré Naaed .
2- (2, 5- di metyigmise {eis diagteraomer): rﬂ!‘?md@l(\&x(rgple 198 using isopropanal, to afford
(phenet hyl pigr \aln) 80 \Y

Tptodudt s RYG0%R RN In Vil 623, whid Wat Lordbedd B he.

hydr oxyl am ne drochloride, 1 nm water

refluxed 14 'TYrd' Q!‘BE’FE&"*&&BGFH@U“SQH'U" taken up in ethyl acetate. The
orgamc |ayter wasnvmhqdom,m weemmdzbnmsoudrmmlcwrm, i g, fate,
and evapor at gd. r 0 i ca gel _usi

ot hanot | ot 10t 217 € B 4078 dFLABR 87 3RE o 06 0. 240, o6 i drde
converted tddif he8hyth,ob08 dd,i L8 stH) 7 g 2H))\7 441 (t,i =8} 1Y, 7t8n @h VvEH)18 Ny

109 242- 25Q 7 r r 2. 63
Em /21H) ™70 é; 5@N§|§icdg§‘ 2“56\'%#4)%%83]7(5[2(3 ‘5—1)29 9358, ééfmigb'ﬁﬂ) 7.71
(m 2H). [er4) MQMQ%N]W 6c¥2616,12819,13732 188.23340,5.386®, 158.20, 60. 1,

107.7, 11¢86, 25 ARty Ms (%7381 (pefé4-1,%68).6. 128.8, 139.5, 140.2, 149.8,
158. 4.

mL round-bottomed flask equipped with septum and N, inlet were added 500 mg
20 {1.74 mmol) 2-(2.5-dimethvlpyiroly|)-6-(4-(cyanomethyl)phqnyl))-DVridine (Example
112) and 17 mL dry tetrahydrofuran. The solution was cooled to -78°C, and 1.92
mL (1.92 mmol) of a 1.0 M solution of lithium bistrimethylisilylamide was added
dropwise over 3 minutes. After stirring for 15 minutes, 0.23 mL (3.66 mmol) methy!
iodide was added, and stirring continued at -78°C for another 15 minutes. The
25 reaction was then poured into aqueous ammonium chloride and extracted into ethyl
acetate. The organic layer was washed with brine, dried over sodium sulfate, and
evaporated. The residue was chromatographed on silica gel with hexane/sthyl
acetate as eluant to afford 404 mg (77%) of an oil.
'H-NMR (CDCl,, 8): 1.87 {d, J=7, 3H), 2.22 (s, 6H), 3.96 {q, J=7, TH),
30 5.95 (s, 2H), 7.17 {d, J=8, 1H), 7.45 {m, 2H), 7.75 (d, J=8, 1H), 7.89 (t, J=8,
“1H), 8.10 (m, 2H).
C-NMR (CDCl,, 6): 13.5, 21.4,31.1,107.1, 118.3, 120.2, 121.4, 127.2,
127.7, 128.7, 138.2, 138.3, 138.8, 141.8, 156.0.



M5 (99 : 401 (parent+1, 100). EXAMPLE 129 6-{4-[3-(4-Phenethyl-piperazin- 1
-yl)-propyl)-phenyl }-pyridin-2-vlam ne: Prepared as in Exanple 128,
starting from 3-(4-bronophenyl)-propionic acid, 30 prepared in Exanple 125,
concl udi ng wi th debl ocki ng wi th hydroxyl am ne hydrochloride, affording a
resi due whi chwoaw3éstr i fi ed by col uim chromat ography using PCI/IB97/00132

nmet hanol / net hyl ene chloride to give a 46%yield of an oil, which was
convertéd to the hydrochl oride salt using 1 NHO in ether to give np 1
25-140[err] C. WD 97/ 36871

PCT/ 1 B97/ 00132 -97- [err]H—NNR(CDCI[err] [err]) 1.87 (m 2H), 2.40 (m
4H), 2.5-2.7 (m 10H), 2.81 (m 2H), 473(bs 2H), 6.38 (d, J 8 1H),
7.01 (d, J = 7.5, IR (hBat, KBA:- 2280((ON).7H), 7. 44 t, J=8, 1H), 7. 80 (m 2H

1707, 5 126, 0, 1AIMESE0E 30y b ms27q bt s gy ¥ oy g0, 57

156.2, 158.4. N5 (BH2:-(24 2; Toa 100

Qerr]Herr] ,a@mgqu.&&ﬁcoaaem@mw ifetere 5 iOGMIE - 67,

H 7.02, N 11.
6- { 3- [ 2- (4- PhEnd3myioh 3: (3 S-dimethvipyyrolyvllb-tidrl ) -cyaneatvpphapvh e yridinesnd 20mb
Prepared usi ngmbRé, pA&s.eﬂautﬁ.g ﬂor»eﬁesﬁnﬁ Ll of W 0% 3sebi BAGHSH BY SodiiroNO!

as starting nateri al final condensation step proceeding i.n 25%
yield after chydspidewasaddedsioawise siowly|and setiuxingavaseantinued oxpraight. JBeor i de
as el uant. Thﬂ;aﬁf”@d% map&mcwnﬁwbaﬂsﬁeacrm Wi 6 35 hydrochiyit a6ib) thehde

Lo 051091 KBRS, el s ot A ko
6.41 (d, J1® Bodidrhi)smfétemd(e&apo}amdlp abrdwn §’o|i30rnbm4941-$5°cz 388 n@gvnsom) 7.33
(Lerr]. cDO ferr]) Frir@Bes B oo, ylla sl 202 6 5y S8 ar FL) il
126.0, 127.2, 5888(s4 2HL 7314 (d. U288, 7AH)1 20(m, 234, 3.731(80) &8, 14D . BE7 1% J =B,
156.2, 158. 3. qy), 8.05 (m, 2H).

13C-NMR (CDCl,, 4): 13.5, 13.1, 45.2, 107.0,118.3, 119.8, 127.3, 128.1,

156 128.7, 137.5, 138.65, 141.1, 151.7, 156.5, 180.4. '
FAB MS (%): 321 {parent+ 1, 4}, 279 (20), 167 (45), 149 (100), 113 (36).
Anal. Calc’d. for C,0H,0N;0,1/4H,0: C 73.94, H 6.36, N 8.62. Found: C
73.95,H6.18, N 8.41,

20 ylamido)ethvi)phenviti-pyriding: To a 100 mt round-bottomed flask equipped with
condenser and N, inlet were added 187 mg (0.584 mmol) 2-(2,5-dimethylpyrrolyl)-6-

{(4-(1-carboxyethyl)phenyl))-pyridine, 124 mg (0.584 mmol) N-isobutylpiperazine

hydrochloride, 112 mg (0.584 mmol) N-ethyl-N-3-dimethylaminopropyi-carbodiimide,

79 mg (0.584 mmol) 1-hydroxybenztriazole, 0.2 mL (1.461 mmol) triethylamine, and

25 6 mlL acetonitrile. The reaction was stirred at room temperature for 24 h, poured

into aqueous sodium bicarbonate solution and ethyl acetate. The organic layer was

washed with brine, dried over sodium sulfate, and evaporated. The residue was

chromatographed on silica get using methanol/methylene chloride as eluant to afford
218 mg (84%) of an oil.

30 'H-NMR (CDCl,, é): 0.82 (d, J=7, 6H), 1.45 (d, J=7, 3H), 1.68 (m, 1H),

"1.88 (m, 1H), 1.96 (m, 2H), 2.20 (s, 6H), 2.2 (M, 2H), 2.37 (m, 1H), 3.33 (m, 1H),

3.42 (m, 1H), 3.54 (m, 1H), 3.74 (m, 1H), 3.93 (q. J=7, 1H), 5.92 (s, 2H), 7.12

(d, J=8, 1H), 7.24 (m, 2H}, 7.72 (d, J=8, 1H}, 7.85 (t, J=8, 1H), 8.01 (m, 2H).



M5 (% : 387 (parent+l, 100). Anal. Calc'd. for (JQerr]Herr]Nerr] 2HC
1/2CH err]d[err]Herr]O C 58.91, H6.19, N 10.78. Found: C 59.22, H 6. 64,
N 10.38. 25 EXAMPLE 131

6- {4-[ 2- (4- Am no- 2. 6-di net hyl - pi peridin-1-yl)-ethyl]-phenyl}-pyridin-2-ylam
ine (cis di agbeyssaner): Prepared as in Exanple 108, using tporapsmoss2zi soner
of N-benzyl- 2, 6-di net hyl pi peridin-4-one fromExanple 108 A, with the final

step in 92%yield, as the hydrochloride salt. 30 [ err] H NVR

(e [err], [err]): 1.05 (m 6H), 1.47. 2H), 1.71 (m 2H), 2.54 (m 2H),
2.71 (m 2H), 2.83 (m 2H), 3.34 (m 1H), 4.49 (bs, 2H), 6.41 (d, J=8, 1H),
7.05 (d, J=8, 1H), 7.25 (m 2H), 7.46 (t, J=8, 1H), 7.82 (m 2H). WO
?7/ 3]627le ( 3C.NMR (CDCl,, 8): 11315 20.6, 20.7, 25.3, 42.0, 45’6T4$I39§£53ng%§38 38-
err] G €

51.1, 51.2, 4®8: 58 9116.1%;5' Jz%”/ t12, 3%7%37‘%3 561'53§1% 1369, 343P5d51.7.158. 2.

FAB MS (% : taks(parant+ 1, 4), 279(20), 167 (45), 149 (100), 113 (36).
HRVS Cal c' d. for I L err ( reat + 1): 325.2392. Found
6{4[2 (45Amno ’ ‘ i i bnesthiviettonl¥ i di n- 2-

yl am ne (ci rrsuoe.nec&g.g@ﬁ egmmegg&% Wk @gnaeaggraaeana'_

to afford t an ol l
converted toNi Fféeth‘yémeﬂﬂr R mg|(0.49J mqgnaﬂmeﬂwlmmdvn@ -((4-(1-(4-

[err] H NMR (nmtglé‘bbﬂazﬁef I_glh)mdo%tﬁvlﬂphgn pyﬁ&hﬂ ,zd-mQQ!l[t {Htraﬂgkmﬂﬂrarglhnﬁm 2H)
2.13 (m 1 . 4.5
(bs, 2H), 6. é@n(tdmmwm 29, ”630'c'&f°“ b°'ﬂm9~|]"° ol sl m)athfomar(t J 8
1H), 7.8146 n‘l’he’—f&luﬂ&nﬁ\béi fafibhéa ﬁmc[oﬂfeﬂ] and ﬂértbt}ahy@%fﬁnan%qaﬁomﬁa 3!'»he27 1,
29.6, 29.9, 33. dﬁ'is l d g 1100126

28. 9, 137. 2, ’fﬁ'é“%wfﬁi"‘e"’ W B "1-5’8'“4“'1‘59 % ‘“'“%( pnatRandy30 @Sf"i"f!farent +1,
100). EXAI\/PLiEm‘IEG dand{réflinibd (24 Hrs Oihe trgdctioh peasastioled Lpouréd info 1 N hydrochioric

-2 m(3t2 .hy | - . rre { #u? %3? r@% lsg}?tf%:h ?tlﬁn %?\aét?g‘r{gg Pﬁ'ﬁof‘pﬁgﬂ ‘1"?3 addusted to r?é" 10|_wcth 100

6 N sodium hydroxide solution and extracted into ethyl acetate. The organic layer

15 was washed with brine, dried over sodium sulfate, and evaporated. Both organic

layers were collected, and the first ons used subsequently.
APCI MS {%): 431 (parent+1 100).

Prepared using hydroxylamine hydrochloride as in Example 124 F. Purification was
20 effected by making the N-trityl derivative using triphenyimethyl chioride and
tristhylamine in methylene chioride at room temperature overnight, followed by
chromatography on silica get using methanol/methylene chloride as eluant, and then
removal of the trityl group using §0% aqueous formic acid at 55°C for 1 h, followed
by filtration, adjustment of the filtrate to pH 10 with 6 N sodium hydroxide solution,
25 and extraction into ethyl acetate. The resulting material was converted to the
hydrochloride salt using HCI in ethyl ether to give a white solid, mp 260-260°C, in
17 % vyield.
'H-NMR (CDCl,, 6): 0.86 (d, J=7, 6H), 1.26 {d, J=6, 3H), 1.74 (m, J=7,
1H), 2.04 (d, J=7, 2H), 2.37 (m, 6H), 2.47 (d, J=7, 2H), 2.97 (m, 1H), 4.48 (bs,
30 2H), 6.40 (d. J=8, 1H), 7.03 {d. J=7.5. 1H), 7.25 (m, 2H), 7.46 (t, J=8, 1H).
"7.82 (m, 2H).
¥C-NMR (CDCl,, 6): 20.1, 20.9, 25.3, 37.2, 53.5, 66.0, 66.9, 106.7,
110.7, 126.7, 127.3, 127.8, 137.5, 138.2, 146.9, 156.1, 158.1.



mL round-bottonmed flask equi pped with septumand N2 inlet were added 500 ng
20 (1 .74 nmol)

2-(2,5-di net hyl pyrrol yl)-6-(4-(cyanonet hyl ) phenyl))-pyridi ne (Exanple 112)
and 17 nmL dry tetrahydrofuran. The solution was cooled to -78[err]C, and
1.92 L (1. 9WO9AHE7I0f a 1.0 M solution of |ithium bistrineP 81 4ni de
was added dropw se over 3 mnutes. After stirring for 15 mnutes, 0.23 nL
(3.66 mmol) nethyl iodide was added, and stirring continued at -78[err]C
for another 15 m nutes. The 25 reactiontoas then poured into agueous
ammoni um chl ori de and extracted into ethyl acetate. The organic | ayer was
washed with brine, dried over sodiumsulfate, and evaporated. The residue
was chr omat ographMCbM%ﬁ%)hc%ﬁ&g@hrWtﬂ meQane/ et hyl acetate as eluant to
aford 404 0 (77 ngflcetiy oot CIENIHANBLEABERLD: Coneh thaGh, . I=T.
3H) - 2.22 (s, 6H) 8- &EY 19 148

7.45 (m 2H) 1077 75Fgund: fz 5.47,H 8.10gY 1(°t52J 8 1H) 8. 10 (m 2H)
[err]CGNWR (CDCl [err], [err]): 13.5, gql, 107.1, 118.3, 120.2,121. 4,
127.2. 127.7, 128. 7 138 2, . . : V\D 97/ 36871
PCT/ 1 B97/ 00132 - 9@-i3ri-Rangy

4), 279(20), p]:@ﬂd;&ﬁ).s mlﬁﬁnéprBa W Béiizyl &om-de in the alkylatlon analogous to

L ound- bot (omEMe 13%A BtH. ég%%ﬁﬁ%ﬁ@ﬂés&lg it ﬁ%e?@myo % added
400 mg 5 (1 mmlo):ﬂeéﬂtﬁdhﬂethyl pyrrol yl)-6-((4-(1

- cyanoet hyl )phanyl,l)’)NW(ef. h %T SOdI = gﬁg s%t 1 @g@@ g,st ef7l ux, 30

m. of a 10% aqueous SOl e Was “ad ro V\ﬁ se 51 owl Y,
and ref | ux1dgRHiag.3gdnt. ishileRi53 oy Akl 269 tl"he‘H)e&@tfil (on Wihs3. dﬁ@eé“*bﬂd‘*ﬁ-ﬁe pH

adj usted to Jnwidj, §4b'(&wﬁrecm)06 99 (ﬁ.cnﬂ). 7tdseea [T fggdﬂé% GHWI‘45

acetate. The organic |l ayer was washed brine, dri over 10 sodi um
sul fate, and ® G-rbmea & @Hwn solld, np 149-1 55C, 384 ngy (90.5%.

BEVYV] H NVR (CDC1 [ evd-NMRALDL),) 8): 2055 2503, 43)-5.1453‘2%533 85/ 63. 755#58 3069, (q,
). 7. 87 (t, ”P(-é 1%‘!‘% Z%l" %gfﬁrqéﬁb‘ 1%5? r-]‘é"'rdvd(a?tbcﬂ"eh]z‘? Fé???%
13.5,18. 1, 115 £58107. 0, 118. 3, 119. 9, 127. 3, 128,
APCI MS (%): 429 {parent+1, 100).
Anal. Calc'd. for CogHseNy 3HCIH,01/2(C,H,,0): C 60.76, H 7.82, N 9.45.
Found: C 61.14, H 7.93, N 8.17.

20

Prepared as in
Example 112A, using 4-carboxyphenyl boronic acid, in 22% vyield, as a low-melting
solid. _

H-NMR (CDCl,, 6): 2.22 (s, 6H), 5.94 (s, 2H), 7.21 (d, J=8, 1H), 7.81 {d,

25 J=8, 1H), 7.92 (t, J=8, 1H), B.18 (m, 4H).

APCI MS (%) 293 (parent+1, 100).

Prepared as in Example 108F, using the above and phenethylamine, in 70% yield,
as a low-melting yellow solid. _
30 TH-NMR (CDCl,, 8): 2.20 (s, 6H), 2.95 (t, J=7, 2H), 3.73 (dt, J=5,7, 2H),
"5.925 (s, 2H), 6.17 (broad triplet, J=5, 1H), 7.17 {d, J=8, 1K), 7.24 {m, 3H), 7.31
{m, 2H}, 7.78 (m, 3H}, 7.89 (t, J=8, 1H), 8.10 (m, 2H).
APCI MS (%): 396 (parent+ 1, 100).



15 128.7, 137.5, 138.65, 141.1, 151.7, 156.5, 180.4. FAB M5 (% : 321
(parent+ 1, 4), 279 (20). 167 (45), 149 (100), 113 (36). Anal. Calc'd. for
Cerr]Herr]Nerr]derr] 1/4Herr]O C 73.94, H 6.36, N 8.62. Found: C
73.95, H6.18, N 8.41. C

2-(2.5-D nmet wplgypesrol vl ) - 6- ((4-(1-(4-isobutytpiperazin-1- 2BCTABY7/00132

yl am do) et hyl ) phenvl))-pyridine: To a 100 nlL round-bottoned flask equi pped
wi th condenser and N2 inlet were added 187 ng (0.584 nmol)

2-(2,5-dinethyl pyrrolyl)-6- ((4-(1-car lgp‘z?/_et hyl ) phenyl ))-pyridine, 124 ng
(0.584 nmmol ) N-isobutyl pi perazine hydrochloride, 112 ng (0.584mml )

N- et hyl - N- 3- di net hyl am nopropyl carbodiimde, 79 ny (0 584 mmol )

1- h%/dro?yblenztri ag 0b-ea-(M pReritkhida 1,‘ um. .;‘ i ﬁ- ﬁ}%@éﬂf;h .
acetonitril e I oom.ctenperature 1or poure
into aqueousF ’é‘ﬁ'@ﬂﬁﬂF céaéﬁd\f@fé

Hck mt e
%‘P&?B\ﬁ'"&ﬁﬂ‘ﬁ"ﬂyl acetate. The organic
| ayer was washed wumnucwe, sxird.ndl (over7, 200li 31me tdtl § &567, 2M)a.98apy2A.ed. The

el nant ¢ 0B B I PRE G, 1020, Y220 I 2R 4l o G ey O
[err]): 0.827(5;«.1.::58. 6H), 7.35 &b, 2H), 797 (m32®), 1.68 (m 1H), 1.88 (m 1H),
1.96 oH), 2.2 37 1H), 3.33 1H), 3.42
(m 1I(—I)m 3H234 (mRPwsgw)ﬁ%BZ‘”&ﬁk"'g?b%&(q, Sm7 T)H) 5, 92(?15, IZ_DH), 7.12
(d, J=8, 1H, 7. a0Vl BE-viemine! —®repdrdd asBin01l (m

2H) . VO 9§/ §§,§i ]|33D in 61% Kleld mﬂ 36 2sa°c as the hydrochlonde adt

PCT/ 1 B97/ 00132 - 100- 7,
25.3,42.0,43.0, 4%+ U"Jﬁd 'a- 3233 %655"" 34972@8-&@"2-2'1&@ 834(51%'» $47127 7,

128180) 13§09 (bs] 2R), ®. 4:1@4':%8 W), 7.084853 58, 1H)L 7718-A261 (mVBHY A9.24 %487 (par ent +

, .5
D2- ( 2. 5- Di meeM pgP ot B 24724 4=Ps 8BLARE M- psieh: 1-y1 ) - 1- et hyl - et hy
| ]1- phenyl }- pyri dPONMR¢CR,0M®) 133.3,01014; S0t 5N 1ﬂ|2aasla1eqwnaesi 1291,

condenser an
2-(2, 5-di net ﬂzypyr Tyl1\)ﬁ6§(‘%%dfd1%}l-§ 5800 ?ér a2| n-1
-yl am do) et hyl ) ph¥8yiP8)) 304 patenta 1. 2004 dry tetrahydrofuran, and 10 nL (20

mol ) of §g2.0 M sol ution of boranewfide in tetrahydrofuran. 10
The solution was refl uxed 24 hr hcoo.e ,an he tetrehydrlofuran

evapor at ed. The ine;Prepared

as in Example 135 in 43% vyield, mp>250°C, as the hydrochloride salt.
'H-NMR {CDCl,, 6): 1.10-1.30 {m, BH), 1.60-1.63 (m, 1H), 1.63-1.87 Im,
4H), 2.20 (s, 3H), 2.41-2.46 (m, 1H), 3.60 (bs, 2H), 4.48 (bs, 2H), 6.44 (d. J=8,
20 1H), 7.06 {d, J=8, 1H), 7.41-7.50 (m, 3H), 7.83-7.87 (m, 2H).
MS(%): 296 (parent+1, 100).

: Prepared as
in Example 135 as an amorphous solid in 25% vyield.
25 'H-NMR (CDCls, 6): 1.30-1.34 (m, 2H), 1.71-1.74 (m, 2H), 1.97-2.00 (m,
2H), 2.57-2.60 {m, 1H), 2,77-2.80 (m, 2H), 3.46 (s, 2H), 6.39 (d, J=8, 1H), 6.94
{d, J=8, 1H), 7.27-7.29 (m, 2H), 7.42 (t, J=8, 1H), 7.70-7.73 (m, 2H).
MS (%): 283 (parent+ 1, 100).



residue was treated with 25 nL ethanol, 1 g sodium carbonate, and 300 ny

cesiumfluoride, and refluxed 24 hr. The reaction was cool ed, poured into 1

N hydrochloric acid, and washed with ethyl acetate. The aqueous | ayer was

adjusted to pH 10 with 6 N sodi um hydroxi de sol ution and extracted into

et hyl acet at WO%R68%dr gani ¢ | ayer 15 was washed with brine, BETEI7AIE

sodium sul fate, and evaporated. Both organic |ayers were collected, and the

first one used subsequently. APCI MS (%: 431 (parent+ 1, 100). E.

6- {4-[2- (4-1sobutyl - pi perazin-1-yl)-1- neosyl - et hyl ] - phenyl ) - pyridin-2-yl am

ne: Prepared using hydroxyl am ne hydrochloride as in Exanple 124 F.

Purification was 20 effected by making the N-trityl derivative using

tri phenyl methyl chloride and triet h)E&Mﬂ.EE.J_Qﬁ met hyl ene chl oride at room
*Pi v P ﬁFHr?@a%ﬂ% W gr oup

met hanol / met hyl en
usi ng 50% acuidus 533¢ ield. mn 62§P°§55=[ g\erl]ygrqcb}onq«a Balt.f ol | owed by filtration,

adj ust ment of theuwm fesch Oa)pH4b01 wm. @AN ﬁ@dwss hasdamﬂziss&iei Wyon, - 25

and extraction into et tin was converied to

the hydr ocHl oS, eaw’ée.%%sﬁa Bty B: B 210k 5. gl BB B o
250- 260[ err] GH)j na¥ 11,2811, 76 d] H=WyBH.CDCl [err], [err]): 0.86 (d, J=7,

o (0209 Iy ek «%#ui&&“ums%%%'l 28851 Yegl 06 1and o™ oL

(d, J=7.5, 1H@8.3.t8®.0m 2H), 7.46 (t, J=8, 1H). 7.82 (m 2H). [err]C—NIVR

coal 37.2 53.5 66.0, 66.9, 106.7, 110.7,

(126 7[er1r2]7 3[er1r2]7)"?5$ g’gé%egz&i'ggt’%? %’l&g 9, 156.1, 158.1. WD 97/ 36871

PCT/ 1 B97/ O¥L32 -10 1- APCI N5 (% : mmmﬂm+ 1, 100). Anal. Calc'd. for
2 HIC . L

H N . C 1 N
er e LN e s C Wb

6-{4-[ 1- Benzﬁﬂ'zlpbﬂ:f%mﬁﬁ% |Vlepﬂ 5@9 aﬁﬁarc as the hvdrochlonde salt..
-yl') - et hyl ] - pheny - (D@, 3):4.8171dee J, 0 N6 DHIS3.18 (dek A RBES, 6 21 NY

benzyl brom deel dd\en Y 5o M2 3 LPBeS 2641 6.42 1d, J=8, 1H), 7.06 (d, J=8,
15 1H), 7.11-7.20 (m, 2H), 7.40 (d, =8, 1H), 7.49 {t, J=7, 1H}, 7.88 (d, J=8, 1H).
13C-NMR (CDCI3, 8): 39.8, 51.9, 58.8, 107.0, 110.9, 124.7, 126.4, 126.9,

128.5, 138.4.

MS (%): 316 (parent+ 1, 100).

20

Prepared as in Example 135 in 68% vyield as an amorphous solid
'H-NMR (CDCl;, 6): 2.92 (t, J=6, 2H), 3.04 (t, J=6, 2H), 3.84 (s, 2H), 4.48
(bs, 2H}, 6.43 (d, J=8, 1H), 6.81-6.82 (m, 1H), 6.91-6.93 (m,1H), 7.06 (d, J=8,
1H), 7.13 (m, 1H), 7.34 (d, J=8, 2H), 7.48 (t, J=7, 1H), 7.86 (d, J=8, 2H).
25 *C-NMR (CDCl,, 8): 30.4, 50.3, 63.3, 106.9, 110.8, 123.5, 124.9, 126.8,
128.2, 138.3, 140.6, 142.9, 165.7, 158.2.

MS (%): 310 (parent+1, 100).

-[2-Meth i idi ine Referto
30 Scheme 5:

i A. 2-Methoxy-4-methviphenviboronic acid: To a 125 mi three-necked round-
bottomed flask equipped with septum and N, inlet were added 2.3 g (11.4 mmol) 2-

bromo-5-methylanisole (prepared as described in EP 470794 A1, see Chem. Abs.,




Example 133 Ain 13%yield for the final debl ocking step, converted to the
hydrochloride salt in ether. [err]HNWR (CDCl[err], [err]): 0.86 (d, J=6,
6H), 1.73 (m J=6, 1H), 2.03 (d, J=7, 10 2H), 2.37 (m 6H), 2.53 (m 3H),
2.69 (m 1H, 2.83 (m 1H 3.14 (m 2H), 4.465 (bs, 2H), 6.40 (d, J =8, 1
H, 6.97 (m wWeolp73687103 (d J = 7.5, 1 H), 7.13 (m 5H), 7.45 pcrmsermgizz 1H) .
7.7 (m 2H). [err]CGNWR (CDCl[err], [err]): 20.9,25.3,40.6,45.1, 53. 4,
53.5, 63.7,66.8,106.7, 110.7, 125.6, 126.5, 127.9, 128.1, 129.1, 137.4,
138.2, 140.4, 144.5, 156.0, 15 158.1. ARGl M5 (% : 429 (parent+1, 100).
Anal. Calc'd. for (Jerr]l]Herr]Nerr] 3HO Herr]O 1/ 2(Cerr]Herr]O: C
60.76, H 7.82, N 9.45. Found: C 61.14, H 7.93, N 9.17. EXAWMPLE 135 20

6- [ 4- ( Phenet hmsmmmmds)mpwwtﬂahwuam e/ bAdiicEwAs s cooled to -70°C,

di pared as in
Exampl e 11 2ROk 7 Frball 60 SR S55iRon ot Bl i indbenae dted over o
| ow el ting ofmiind. T[mrea}:hbrNhﬁ(s (eGiedl [ ety &4 -70P€] fl']eh 2 342 (153 7 ﬁ{%u 5'59% ( ?m
7.21 (d,
i::?) APCI MB ( b(:i/gtg \%&?de&, %ﬂ?{‘ ’%’"'%oﬁ ntmgec} Ht):r 2h ';(‘;"C T%e reaction wa
2- (2. 5- Di mekt warmedr td yogm Geme(dﬂarphmtbtstlybd:abb@oam Cbﬂ!)iﬂfﬂ'%ﬂyhr)thpﬁu%hﬁe

' /0%
Vi eha, s a 1TaraBcRiohds poiuoh o i naR R0 feid BTG Ko Srsaited i
[err]): 2.20 thyl agetate. STtgsorgenic lnyer wasvashnd78ith fitine, Brisg Byerdddiunbs9@te ( S,
2H), 6.17 ( braﬂacﬁvﬁﬁdrﬁieﬁtta'édaﬂl I, wﬂlciww‘éjm(t‘}fa@g&i'fa RBéngég(a?}%g’ E'ég fg 31 (m

2H), 7.78( mégg)) (t, J=8, 1H)

(parent+ 1, of a"wb 97/ 36871

PCT/ 1 B97/ 032 - 10H-NMR (CDCH,, 8): 2|3)7 (s, SH)ds 892(3 :~|IH) 6.715 (% "?))a‘rsea (gs.l =7,
(4- (N- phenet C (o] eny pyridin-2-ylam ne: Pre
oKt

Exanple 1 F,

a lownelting tan solid.

1)-pyridine: Prepared
as in Example 112A, using 953 mg (3.795 mmol) 2-(2,5-dimethyl)-6-bromopyridine,
630 mg (3.795 mmol) 2-methoxy-4-methylphenylboronic acid, 1.61 g (15.18 mmo!)
15 sodium carbonate, 44 mg (0.038 mmol) tetrakis-triphenyiphosphine paliadium, 18
mL ethanol, and 2 mL water, to give 670 mg (60%) of an oil.
'H-NMR (CDCl,, 8): 2.28 (s, 6H), 2.45 (s, 3H), 3.93 (s, 3H), 5.98 (s, 2H),
6.87 (s, 1H), 6.94 (d, J=8, 1H), 7.14 (d, J=8, 1H), 7.84 (1, J=8, 1H), 7.91 (d,
J=8, 1H), 7.98 (d, J=8, 1H).
20 '*C-NMR (CDCl,, é): 13.4,21.7,55.4, 106.7, 112.2, 119.2, 121.8, 123.1,
125.1, 128.6, 131.2, 137.6, 140.6, 151.3, 155.6, 157.1.
APCI MS (%): 293 (parent+ 1, 100).

iph idi ing: Prepared as in Example

1F in 90% vield, as an oil.
25 'H-NMR (CDCl,, 4): 2.365 (s, 3H), 3.785 (s, 3H), 4.67 (bs, 2H), 6.34 (d,
J=8, 1H), 6.76 (s, 1H), 6.84 (d, J=8, 1H), 7.09 (d, J=7.5, 1H), 7.39 (t, J=8,
1H), 7.57 (d, J=8, 1H). |
*C-NMR (CDCl,, é): 21.6, 55.4, 106.5, 112.15, 114.95, 121.5, 126.5,
130.6, 137.4, 139.5, 154.3, 156.7, 158.2.
30 ~ APCI MS (%): 215 (parent+1, 100).
i ; Toa 100mL round-
bottomad fiask equipped with condenser and N, inlet were added 440 mg (2.15

mmol) 6-(2-methoxy-4-methylphenyl)-pyridin-2-ylamine, 502 mg (2.29 mmol) N-



[err]H-NVMR (CDCl[err], [err]): 2.94 (t, J=7, 2H), 3.72 (dt, J = 5,7, 2H),
4.93 (bs, 2H), 6.175 (m 1H), 6.52 (d, J=8, 1 H), 7.09 (d, J=7, 1H), 7.24
(m 3H, 7.31 (m 2H), 5 7.54 (t, J=8, 1H), 7.75 (m 2H), 7.97 (m 2H).
APCI M5 (% : 318 (parent + 1, 100). D.

6- [ 4- (Pheneytwib sariésm- net hyl ) - phenyl | - pyri di n- 2-yl am ne: Pr e BEF/E¥7/883% n
Exanple 133D in 61 %yield, np 236-238 [err]C, as the hydrochloride salt.
[err]HNWR (CDCl [err], [err]): 2.81-2.85 (m 2H), 2.88-2.92 (m 2H). 3.84
(s. 2H), 4.47 10 (bs, 2H), 6.43 (d, J=8108H), 7.05 (d,J=8, 1H), 7.18-7.29
(m 3H), 7.24-7.27 (m 2H), 7.29-7.34 (m 2H), 7.47 (t. J =8, 1H), 7.86 (d,
J =8, 1 H). [err] CGNWR (CDOerr]0OD, [err]) 33.3, 49.4, 50.0, 51.7, 112.3,
113.4, 128.3 calﬁ?éihdxvp&tﬁﬁhrﬁlde.lﬁﬁd 20 mii3dry3tohubaé.. The lsplutidn wviasSreBuxdd] 74 b,

}gg 4. M5 (9N oo?’e?id'ang)pur by chromaQ%fﬂ%‘?Y on silica gel using hexane/ethyl acetate a§~ I -=

6-{4- [ (Cycl ohstuanit toretibsgl 7 Hhing d90 %k ohy Iqw-pieitingl Soligyr i di n- 2- yl ami ne: Pr epar ed
as in Exanpl e 135y %mstf)@r T3s2R0BRId By (BSsiS Preligoihoslgtoreal

[err]H—NI\/R CDCl [err g s;
.63-1.87 ( JaﬁwH)z H7752‘"!l1'9"2 3((FnJ=1$+)1H’37ét?{"b leH) 4. 48

(bS 2H), 6.44 (d, “d—ﬂ?nn(%@ .60 215,86.4,d12:b,718.6, 10 .6, 1245, 1229, 48.03H)
7.83-7.87 (m

6- [ 4- (4- Ani nolﬁ)\H%e??%ig/q’i“-ﬁ ﬂrﬁ%%yﬁie’géhéﬁ?@ %5? ‘F%%Pé' ‘!ﬁ%a%'n ne: Prepared as

in Exanpl e 135 as mgmmho&’& toaverd +1) 108080 yi el d. 25 [err] H N'VR
(cbdferr], . 4 o s-bromoinet : 3] 210 L
oH), 2.57-2.60 (m& i - din =g,

1H), 6.94 {d, roﬂnﬂi-bottdnl)\ed flas&kqﬂlpﬁa! Wwith cﬁh()ans&’r ahﬂ N,tmlet]were atiidxd O.77. 6’ 20373 (m

I%EDT/ | '\8/575 00/% 13r§§\%9 %M%@%thoxv«#me&upﬁgﬂ)lpyndme. 0.36 g (2.03 mmol) N-
6- (4- Pi per i di bromoguceinimide. 50 ang p3obisjsobutyronitrite. ant 139, mreaghancietrachipriderx anpl e

135 in 53% Yi fldhealibonwsstatedst SO 1Y 84 RCEI I, futdd With-methylene chloride,

and washed with aqueous sodium bicarbonate solution, dried over magnesium

15 sulfate, and evaporated. The crude residue, 0.81 g, was used directly.
APCI MS (%): 423/425 (parent+ 1, 100).

Toa 100 mL round-bottomed flask equipped with condenser and N, inlet were added
120 mg (0.28 mmol) 2-phthalimido-6-(2-mathoxy-4-bromomethylphenyl)-pyridine,

20 0.04 ml (0.3 mmol) phensethylamine, 28 mg (0.35 mmol) sodium bicarbonate, and
6 mL acetonitrile. The reaction was heated at 50°C for 8 h, cooled, and extracted
into ethyl acetate. The organic layer was washed with brine, dried over magnesium
sulfate, and evaporated. The residue was chromatographed on silica gel using
methanol/methylene chioride to afford 40 mg (31%) of an oil.

25 'H-NMR (CDCl,, 8): 2.85 (m, 2H), 2.89 (m, 2H), 3.84 (s, 2H), 3.85 (s, 3H),
6.96 (m, 2H), 7.2-7.4 (m, 7H), 7.8-8.0 (m, 6H).

APCI MS {%): 464 (parent+ 1, 100).
-[2- i

100 mL round-bottomed flask equipped with condenser and N, inlet were added 30

30 mg {0.065 mmol) 2-phthalimido-6-{2-methoxy-4-{phenethylamino-methyllphenyl)-
) pyridine, 7 ul (0.2 mmol) hydrazine, and 3 mL methanol. The reaction was heated
at 50°C for 3.5 h, cooled, and concentrated. The residue was dissolved in
methylene chioride, washed with aqueous sodium bicarbonate solution, dried over



[err]HHNWR (CDCl [err], [err]): 1.40-1.42 (m 2H), 1.54-1.59 (m 4H), 2.39
(bs, 4H), 5 3.51 (s, 2H), 4.50 (bs, 2H), 6.42 (d, J=8, 1H), 7.05 (d. J=8,
1H), 7.36 (d, J=8, 2H), 7.47 (t, J=8, 1H), 7.84 (d, J=8, 2H). [err] G NMWR
(CDC[err], [err]): 24.2. 25.7, 54.3, 63.4, 106.9, 110.8, 126.5, 129.5,
138. 3, 156. Owo2/3¢873 : 268 (parent+ 1, 100). 10 PCT/IB97/00132
EXAMPLE 139 6-[4- (I ndan-2-yl am nonet hyl }-phenyl]-pyridi n-2-yl am ne:
Prepared as in Exanple 135 in 35%yield, np 185-187C, as the hydrochloride
salt.. [err]HHNVMR (CDCl[err] ,[err]): 248§ (dd, J[err] =9, J[err]=6, 2H),
3.16 (dd, J[err] =9, J[err]=6, 2H), 3.66-3.69 (m 1H), 3.89 (s, 2H), 4.48
(bs, 2H), 6.42 (d, J=8, 1H), 7.06 (d, J=8, 15 1H),

7.11-7.20(m &H);nasmmedfaie&nd%p&aﬂa( trhe rezsdualvbaslhi’o%aiodrashadl&rbsum[a%r] C- NWR

(1 (23305[ erlg]8 4t Elhé]r{e%a%%g%bg@gé EFB'%? ige is A‘EHB) ba El %ﬁ%‘%} 3} an Oll whlch -9,

6- { 4- [ (2- Thi waseonderidd-totthg hydrochidrideesdity | | - phenyl ) - pyri di n- 2-yl ani ne:

P d EXq4TR H NVR
(o Lorri Lorr) Py Ehe, ’*&6%%%4 L Gk As

4.48 (bs, BHYy= 8611118 qawzs:sm, hwtderﬁ, 8HBZ.1&7. zgm.aa).m25793(vmz1-|w '7.06

( d, J=8, 1Hy4s/y] -éfThHilH)sﬂd g hmy)=8, 2H), 7.48 (t, J=7, 1H), 7.86 (d,
J=8, 2H). 25 err err] [err] ): 30.4, 50.3, 53.3, 106.09,

110.8, 123.5, 124M8§t1%: 48‘98 +3,19@)8 3 140.6,142.9,155.7, 158.2. M5 (%:
310 (parent+1, 100). EXAMPLE 141 AME ‘

6-[2- I\/Ethoxy4(p -r|d|n2ylamne Refer to
30 Schenme 5: A 2%WB#¥ XL ‘ g BNy, »2-viamine

t hr ee- necked Pfdhﬂﬂﬂ-ashﬁ)Emd mn aﬁmmmqamdym&ymma — %%w‘mhd iml et
wer e added 2|3ﬂ ﬁ,%’fé 4 mmol ) 2- brono-5-nethyl ani sol e (prepared as
described in 4 Al, see Chem Abs. WO 97/ 36871

PCT/ 1 B97/ 00132 '‘H-NMR (CDCI,, 6): 1.07-1.34 (m, 5H), 1.60-1.63 (m, 1H), 1.77-1.87 (m,

4H), 2.22 (s, 3H), 2.42-2.47 (m, 1H), 3.59 (s, 2H), 3.83 (s, 3H), 4.44 (bs, 2H),
6.41 (d, J=8, 1H), 7.95-7.98 {(m, 2H}, 7.13 (d. J=8, 1H), 7.44 (t, J=8, 1H), 7.59
15 {d, J=8, 1H).
3C- NMR (CDCl,, 8): 26.0, 26.5, 28.6, 37.8, 55.7, §7.9, 62.0, 106.6,
111.6, 115.4, 121.3, 130.5, 137.5, 152.5, 157.0, 159.0.
MS {%): 326 (parent+ 1, 100).

EXAMPLE 143

20
Prepared as in Example 133 using cinnamyl bromide in the alkylation analogous to
Example 133 A, in 98% vyield for the final deblocking step, converted to the
hydrochloride salt in ether.

'H-NMR (CDCl,, 8): 0.85 (d, J=7, 6H), 1.73 (m, J=6, 1H), 2.03(d, J=7,

25 2H), 2.36 (m, 6H), 2.49 (m, 5H), 2.67 (m, 2H), 2.97 (m, 1H), 4.50 (bs, 2H), 6.08
(m, 1H), 6.30 (m, 1H), 6.39 {(d, V=8, 1H), 7.04 (d, J=7, 1H), 7.12 (m, 1H), 7.21
(m, 7H), 7.45 ({t, J=8, 1H}, 7.82 (m, 2H).

3C-NMR (CDCl,, é): 21.0, 25.3, 38.1, 43.7, 53.6, 64.1, 66.9, 106.9,
110.8, 126.0, 126.8, 128.1, 128.4, 128.8, 131.2, 137.7, 138.3, 144.8, 156.1,
30 158.2.
APCI MS (%): 455 (parent+ 1, 100).




-104- 116:193935) and 25 nlL dry tetrahydrofuran. The solution was cooled to
-70[err]C, and 5.5 nL (13.7 mmol) of a 2.5 Msolution of butyl lithiumin
hexane added over 3 min. The reaction was stirred 1 h at -70C, then 2.34 nL_
(13.7 mmol ) triethyl borate was added, and stirring continued for 2 h at
-70[err] C. Twe o6t i on was 5 warmed to room tenperature arRCEBIHER for 60
h, quenched wi th aqueous ammoni um chl ori de solution and dilute hydrochloric
acid solution, and extracted with ethyl acetate. The organic |ayer was
washed with brine, dried over sodiumsujppte and evaporated to a dark oil,
which was triturated with hexane to afford 630 ng (33% of an oil. 10
[err]HHNMR (CDCl[err],[err]): 2.37 (s, 3H), 3.89 (s, 3H), 6.715 (s, 1H),
6.84(d, J=7, 1H), 7.70 (d, J=7, 1H) EXAMPLE 144

2(25D|rrethylpy rol >~ g ) t}
I n Exanple 11 2A, To- 13 vimy -

2- (2, 5-di net hyl ) - A; DFisor ghen§ miL dcid: m&armsmExample141A using

2- met hoxy- 4- he folde) 8 sodi um

car bonat e, 4%‘{’8"&%’" "T%eﬁee? ﬁ ﬁf%‘ gjﬂq %’ sgiﬁwﬁé i[jadgl | adium 18 ni
et hanol, ad 2 ni'WWNMR QCQ@;-gDV& 87 @s.riAH) 6(39 (dofJ=EB1 H‘I)UqOeidr}’Hﬂ\II\m)
(Clferr], beédﬂ?m ﬁ,"ZS (s, 6H) 2.45 (s, 3H), 3.93 (s, 3H), 5 98 (s, 2H),
6.87 (s 1H) I J=8, 7 14(d J 8 1H) (b, J=8, 1H), 7.91
(d, J=8. 1H). 7.9 -i2.5-Dimethyigyrroly) -Aupgthylphenyl)omrigi 'rﬁrfnqr@?aﬁ)

13. 4, 21. 7, 55;4 m.zme .ame wesla&mt Jwlsoib28. 6, 131.2, 137.6,

PR T e o » (9?%&?%%&%%@’?9 SR i c 1

in 90% vyi eled 1|-ﬂ,S7 .01 (0) J=82%H), 7.13 (d, 9=7,HHHIVR84ARCI2Hs 7.88 (f.x=*8,)TH)2. 365 (s,

3H), 3.785 (s, Q"Eh”g(i’{)’b&“zﬁ}"’" +§41§ J=8, 1H), 6.76 (s, 1H), 6.84

Prepared as

o

(d, J=8, 1H), J=8, 1H), 7.57 (d, J=8, 1H).
[err] G NWR (CDCI [ & Rdaminel 1 PrepBredldsdinOExamplel . 5

: Flay athyiphe ,
126.5, 130. 6, 3 156. 7, 158. 2. 30 APCI M5 (9% : 215
(parent+ 1, 11(?(])')% %&%gghﬁashﬁ% do- 6- (2 - et hox - met hyl phe(rgylpgq?yrl di ne:
N

Toa 100nL round- HeNMREEPEhaBk 2aBilppH. H4d! drﬂﬂ;nﬁ‘@r 682 [V H)nl et
wer e addedé%ﬂ@n!?ﬂﬁ cmmh)m) 746 t, $=8, 1K), 7.76 ¢, J=8, 1H).

6- ( 2- net hoxy- 4- et %I B&e(r% 2&3’(parent+1 ¥°81m ne, 502 nmg (2. 29 mmol) N

D.2-Phthalimido-6-(2-fiuoro-4-methviphenvi)-pyridine: PreparedasinExample
141D in 73% vield as a low-melting solid.

'H-NMR (CDCl,, 8): 2.37 (s, 3H), 6.96 (d, J=8, 1H), 7.04 (m, 1H), 7.35 (dd,
20 J=1.,8, 1H), 7.8-8.0 (m, 7H).
APCI MS (%): 333 {parent+1, 100).

E. 2 imido-6-{2-fl r Iphenyl}-pyridine: Prepared as in -
Example 141E in 62% vyield as a crude solid, which was used directly in the

foliowing step.
25 APCI MS (%): 411/413 (parent+1, 45/42), remianing peaks due to
impurities.

pyriding: Prepared as in Example 141F in 8% vyield as an oil.
'H-NMR (CDCl,, 6): 1.22 (m, 8H), 1.6-1.8 (m, 4H), 2.22 (s, 3H), 2.45 (m,
30 1H), 3.62 (s, 2H), 7.18 (d, J=7, 1H), 7.35 (dd, J=1,8, 1H}, 7.8-8.0 (m, BH).
) APCI MS (%): 444 (parent+1, 100).



WD 97/ 36871 PCT/ 1 B97/ 00132
-105- carbet hoxyphthalimde, and 20 nL dry toluene. The sol ution was
refluxed 14 h, cooled, and purified by chromatography on silica gel using
hexane/ et hyl acetate as eluant to afford 710 ng (90% of a lownelting
solid. [err]™OMWBSSGCDCL[ err], [err]): 2.355 (s, 3H), 3.84 (EcTABbioorsz. 775
(s, 1H, 6.85 (d, 5J=8, 1H, 7.27 (m 1H, 7.76 (m 3H, 7.83 (t, J=8,
1H), 7.92 (m 3H). [err]CGNWR (CDCl[err], [err]): 21.3,55.2, 112.0, 119.6,
121.6, 123.5, 124.7,131.0, 131.5, 133. %pgl34.4, 135.3, 137.8, 140.6, 156.0,
156.8, 166.8. APCI M5 (9% : 345 (parent+ 1, 100). E.

2- Pht hal i m do- 6- ( 2- met hoxy- 4- br ononet hyl phenyl) pyr| dine: To a 100 m. 10

round- bot t omed fI K Ge{ei( Qyioheivi-metiovi i - mesh Rhel- dded
0.7 g (2.03 (c r|d| 0. 36
g (2.03 mmol sét%:‘d'l'n maaé 1%6@% gazo égng @ﬁxr‘?ﬂﬁF nverts 30 .

car bon tetratﬂﬂherhvd@chwme saltict i on was heat ed at 50[err]C for 24 h, cool ed,

diluted wth nmethyl GoR (ﬁwrgéﬂl%eéﬂ% ?B?&;ﬁ W Gl pggs&u;.a,sqﬁym ar bonat e

solution, dried over magnesium 1 and evapor af e

resi due, 0583Hh 18543056y 2y 20013,22 L LTY-% (Y 2H23,40§261 U, emn.+7 15 100) .

F. 2-Phthal i@ dagd r*pgg a )-pyridine: To
a 100 nL rou‘r?d bot ?i(;# ?EI ask uh; ?ﬂ;g;ﬁ ny’t,hglcgﬂé?ﬁgé;ﬁ g%%‘hl nl et were

added 120 ng (0 X 314(p ant+1 100)
2- phthallmdo6(2 rrethoxy4brormnMMl) pyri di ne, 20004n1_(0.3
5 ‘ bi i

extract ed1p nEremuyk lrebamﬂm 3anm Wﬂg a/iuld: rﬁ;ayelsomsamhﬁdrdbhrohdéﬁdlﬂe

dri ed d
Chr omat ogr aphad. orAURcbElcp: 2%.‘%@39? 285 i 200 21 o A Fe000, 2 £ o1 g
40 g (31 %480 the 291)16493d J=8, 1H{ e?raq 4, NIV, (\EIDCT[1@rim|, 3HJ,&7.25 fm, 2HB5 (m

202,89, (58, 280 % abe. R0, ), 696 (m 2, 7.2:7.4 (m

7H), 7.8-8.0 (m E%H}?'M ﬁ Z‘Earenu 1, 100).
6- ( 2- Met hoxy- 4- (p ﬁ]ﬂﬂnaﬁpn iahﬁ'F)zJ dn 6118597 . 110 7yl1aﬁ131é25170 a 100
L round- bet 1 28BA1L8.75 K 20)113BE3) 188L4) 69083614, 386.0\ds88 et were added 30

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

Prepared as in Example 1, using N-isoquinolin-1-yl-piperazine, in 30% vyield.

20 'H-NMR (CDCl,, 8): 2.63 (m, 2H), 2.75 (bs, 4H), 2.85 (m, 2H), 3.38 (bs,
4H), 5.95 (bs, 2H), 6.39 (d, J=8, 1H), 7.02 (d, J=7, 1H), 7.31 (m, 2H), 7.39 (d,
J=4, 1H), 7.45 (t, J=8, 1H), 7.60 (t, J=6, 1H), 7.71 (t, J=6, 1H), 7.89 (m, 3H),

8.09 (m, 2H).
MS (%): 410 (parent+ 1, 100), 216 (38), 145 (45).
25 Anal. (after conversion to the hydrochloride salt) Calc‘'d. for

CaHzNg4HCI2H,0: C 52.79, H 5.92, N 11.83. Found: C 53.11, H 6.06, N
11.53.



ng (0.065 mmol)
2- pht hal i m do- 6-[ 2- net hoxy- 4- (phenet hyl am no- net hyl ] phenyl )- pyridine, 7 uL
(0.2 nmmol ) hydrazine, and 3 nL nethanol. The reaction was heated at
50[err]C for 3.5 h, cooled, and concentrated. The residue was di ssolved in
met hyl ene chl WO hashed wi t h aqueous sodi um bi car bonat e SRETBPENI32]r | ed
over WD 97/ 36871
PCT/1B97/ 00132 -106- magnesi um sul fate, and evapor at ed—Fhe—+esidue was
chr omat ogr aphed on silica gel using nethbhgw®l /et hyl ene |§?‘I‘I e as el uant
to afford 10 ng (46% of an oil, which was converted to
salt. [err]HNWR (CDCl[err], [err]): 2.88-2.95 (m 4H), m’
(s, 2H), 6.43 (d, 5J =8, 1H), 6.94 (b€LAME 7.10 (d, J=8l
(m 3H), 7.25-7.29,(m ( = 1H), 7.61 (d, J8 1H). I\/S(%
334 (parent + 1, 1b %’K‘ﬁ{‘fé‘%%izd" foltila
6-{4- [(Cyclohexyl rret hyI am no) - net hyl ] - 2- ngtthoxy- phenyl } - pyri di n- 2-yl am ne
10 Prepared as in Exanple 141, using N-nethyl-cyclohexylanm ne, with an 86%
yield in the final step. [err]H-NWR (CDC [ekr], [err]): 1.07-1.34 (m 5H),
1.60-1.63 (B 1H), 1.77-1.87 (m 4H, 2. SS\3H), 2.42-2.47 (m 1H), 3.59
(s, 2H), 3.83 (s, 3H), 4.44 (bs, 2H) A1 (d,3J =8, 1 H), 7.95-7.98 (m
2H), 7.13 (d, J =8, 1 H), 7.4 (.59 15 (d,J=8, 1H). [err]C
NVR (CDCl [err], [err]): Q@.O S 4 NHZ, 57.9, 62.0, 106. 6,
111.6, 115.4, 1213 1305 13 5 1570 159.0. M5 (99: 326
(parent+1 100). I\/PLE 43 2
6-{4-[1- Onnanyl-2(74 p
-yl) - et hyl fOpheny! } éﬁ'yl‘ldl n 2 yl am né‘ Prepared as in Exanpl e(}33 using
ci nnanyl brom de i RT he al ky@%tion anal ogous to Exanple 133 A, in 98%yield
for the final debl ocking step, converted to the hydrochloride salt in
ether. [err]HNWR (CDCl[err], [err]): 0.85 (d, J=7, 6H), 1.73 (m J=6, 1H),

2.03 (d, J=7, aﬁ’@th”e“ﬁharrﬁa&@ﬂétﬁﬂy fchptable48its Eﬁetfdﬂ)wh?reﬁﬂ (m 2H), 2.97 (m 1
H). 4.50 (bs. 2H)

nd R? are selected, independently, from (C,-C,) alkyl,
15 tetrahydronaphthalene and aralkyl, wherein the aryl moiety of said aralky! is phenyl
or naphthyl and wherein said (C,-C,) alkyl or said tetrahydronaphthalene group or the
aryl ring of said aralkyl group may optionally be substituted with from one to three
substituents, that are selected, independently, from halo, nitro, hydroxy, cyano,
amino, {C,-C,) alkoxy, and (C,-C,) alkylamino; _
20 or R' and R? form, together with the nitrogen to which they are attached, a
piperazine, piperidine or pyrrolidine ring or an azabicyclic ring containing from € to
14 ring members, from 1 to 3 of which are nitrogen and the rest of which are
carbon;
and wherein said piperazine, piperidine and pyrrolidine rings may optionally be
25 substituted with one or more substituents, preferably with from zero to two
substituent that are selected, independently, from (C,-C,) alkyl, amino, (C,-C,)
alkylamino, [di-(C,-C,) alkyl] amino, phenyl substituted 5 to 6 membered heterocyclic
rings containing from 1 to 4 rings nitrogen atoms, benzoyl, benzoylmethyl,
benzylcarbonyl, phenylaminocarbonyl, phenylethyl and phenoxycarbonyl, and wherein
30 the phenyl moieties of any of the foregoing substituents may optionally be
" substituted with one or more substituents that are selected, independently, from
halo, (C,-C,lalkyl, (C,-C,)alkoxy, nitro, amino, cyano, CF, and OCF,;
nis0,10r2;

N R A0 O



(m 1H), 6.30 (m 1H), 6.39 (d, J=8, 1H), 7.04 (d, J=7, 1H), 7.12 (m 1H),
7.21 (m 7H), 7.45 (t, J=8, 1H), 7.82 (m 2H). [err]CGNWR (CDC [err],
[err]): 21.0, 25.3, 38.1, 43.7, 53.6, 64.1, 66.9, 106.9, 110.8,126.0,
126.8, 128.1, 128.4, 128.8, 131.2, 137.7, 138.3, 144.8, 156.1, 30 158.2.
APClI M5 (% :wésTaggmarent+ 1, 100). WO 97/ 36871 PCT/IBY7/00132

PCT/ 1 B97/ 00132 -107- EXAMPLE 144

6- {4-[ (Cycl ohexyl - net hyl - am no) - met hyl ] - 2-f | uor o- phenyl ) - pyri di n- 2-yl am ne
A. 2-Fl uoro-4-nethyl phenyl boroni ¢ aci d;44g.epared as in Exanple 141A, using
2-fl uoro-4- et hyl bronobenzone, in 97%vyield, as a lownelting solid. 5
[err]HHNMR (CDCl [err], [err]): 2.37 (s, 3H, 6.86 (d, J=B, 1H), 7.00 (d,
% 5(3, 1H), 7.685 (dnis 8H), or B; '

2. 5- Di et hyl o1 | - 4- et hyl 1) - i di ne; Prepared
T Bcanpl 6 141 B soEf PYarkd eachd e pBRbth. ptpanipy: RO el erpi sk R
(cbdferr], érehs]s)ylneﬂed@roﬁsphm anndphthyk, allRyl)andphedallys, 2H), 6.97 (d, J=8,

10 1H, 7.04 (d, >€ fﬁi Yl'Epe’ se cigﬁ('gﬁféf&@ If_porn Z\E%‘I (meth%m ’hero?<§ a % J=8,

1H . APCl M5 (9%: paren
6- (2- Fl uor®- denmyHMenyl )-pyridin-2-ylam ne: Prepared as in Exanple 141C

in 68%yvyield, as g@h; H-NI\/R(CDCI[err] [err]) 2.35 1s, 3H), 6.43
(d, J=8, 1H). 9@?8‘69’['9’2‘%) % 7.00 (m 1H), 7.46 (t. J
=8, 1H), 7.76 It ,wish-ghe mw'somlﬂ’n&sa'esm eb(panemw B® is Bbegnt vihen M
2-Phthal im ngzgm(z f | uor o- 4- net hyl phenyl pyri di ne: Preparedasi nExanpl e 141
Din 73%yield as Iovv-meltlng olid err]’H-NI\/R(CDCI[err] [err]): 2.37
I's, 3H), 6.96 (d, °'$:‘!!‘3"!L?ﬁ°“*'9a 4°°€ﬁ?t°§'ﬁ)=°'t1’ sucheempondy = 1,8 1H),

7.8-8.0 (n0 7H). 2°~PC| AVBormpdund3dctotdity €6 ctaind 1, WRereinENR'R? is an optionally
2-Pht hal i m do-,6-

2P el | L Qi o i PeSruRR i SVEBRD  Pahe a3 eI e | ¢ e
R® and R* are selected from hydrogen, alkyl, aryl acyl aroyl, carbamoyl,
carbalkoxy; and

RS is selected from hydrogen, alkyl, aryl, and aralkyl.

15 3. A compound according to claim 1 wherein NR'R? is
4-phenoxycarbonylpiperazin-1-yl;
4-(4-fluorophenylacetyllpiperazin-1-yl;
4-phenylethylpiperazin-1-yl;
4-phenoxymethyicarbonylpiperazin-1-yl;

20 4-phenylaminocarbonylpiperazin-1-yl;
4-benzoyimethylpiperazin-1-yl; or
4-benzylcarbonylpiperazin-1-yl.

4, A compound according to claim 1 wherein NR'R? is a group of the
formula
25 }‘
RIRN
|’-‘|
30
) wherein NR®R* is NH,.
5. A compound according to claim 1 wherein NR'R? is a group of the
formula

AR O A



followi ng step. 25 APCI M5 (9% : 411/413 (parent+ 1, 45/42), rem aning
peaks due to inpurities. F.

2- Pht hal i m do- 6-[ 2-f1 uor o- 4- (N- cycl ohexyl - N- net hyl am no- met hyl ] phenyl) -
pyridine: Prepared as in Exanple 141 F in 8% yield as an oil. [err] H NWR
(CDCl[err], Wo9m3¥8711.22 (m 6H), 1.6-1.8 (m 4H), 2.22 (s, PGTABI /801325 (m
30 1H), 3. 62 ls, 2H), 7.19 (d, J=7, 1H), 7.35 (dd, J=1,8 1H), 7.8-8 0 (m

8H). APCI M5 (% : 444 (parent+ 1, 100). WD 97/ 36871

PCT/ | B97/ 00132 -108- G -111- . This Sheet Has Been Re laced
6- {4-[ (Cycl ohexyl - net hyl - am no) - net hyl ] - 2- f | uor o- phenyl } - I

ylam ne: Prepared as in Exanple 141 Gin 57%yvyield as an

converted to the hydrochl oride salt. k?g H NVR (hydrochloride salt in
CD[err]OD, [err]): 1.16-1.48 (m 7H), 7-1.77 (m 5 3H), 1.89-2.05 (m
2H), 2.09-2.22 (m 2H), 2.76 (s, 2H),¢7.05 (d, J=8, 1H), 7.16 (s, J=8, 1H),
7.58-7.66 (m 2H), 7.83 (t, J=8, 1H), W,.99 (t, J=8, 1H). APCI M5(%: 314

‘(parent+ 1, 100). EXAMPLE 145
6- [ 4- (( N- Phenet hyl - N- et hyl ) am no- Nyi pyridin-2-ylam ne: 10
1,1 O[err]C, as the
rr], [err]) 2.30 (s, 3H), 2.67 (m

Prepared asPin Exanple 133D in 57%
hydrochl oride salt. [err] H NVR (CDC
2H), 2.83 (m 2H), 3.60 (s, 2H), 4.51 (bs, 2H), 6.43 (d, J=8, |IH), 7.08 (d,
J=7, 1H), 7.19 (m 3H), 7.25 (m 2H), 7.35 (m 2H), 7.48 (t, J=8, 1H), 7.87
(m 2H). [err]CGNWR (CDOerr]CD, [err])
33.8,42.2,59.1,61.85,107.0, 110. 7,125.9, 126.7, 15 128.3, 128.7, 129. 2
138. 3, 138.4, .139.3, 140.4, 156.0, (9 :y 318 (parent+ 1, 100).
EXAMPLE 14ﬁ06-{4-[2-(4-(|soqui nol i n- ﬁ;’%-l
-yl )-ethyl]-phenyl)-pyridin-2-ylam paredjyas™i n Exanple 1, using
N-i soqui nol i n- 1-yl - pi per azi ne, d. 20 [err] H NWMR
2.85 (m 2H), 3.38 (bs,
J =7, 1H), 7.31 (m 2H),

(cbdferr], [err]): 2.63 (m 2H),
4H), 5.95 (bs, 2H), 6.39 (d, J=8,
7.39 (d, :

15

R
20 R°H~—<:l

wherein R® is aralkyl and R® is (4-fluoro)phenylacetyl.
6. A compound according to claim 1, wherein such compound is selectad
from: ) |
25 1-{4-{2-[4-(6-Amino-pyridin-2-yl)-phenyl]-ethyl}-piperazin-1-yl)-ethanone
1-{4-{2-[4-(6-Amino-pyridin- 2-yl)-phenyl}-ethyl}-piperazin-1-yi}-2-methoxy-
ethanone
1-(4-{2-[4-(6-Amino-pyridin-2-yl)- phenyl}l-ethyl}-piperazin-1-yl)-2-phenoxy-
ethanone
30 {4-{2-[4-(6-Amino-pyridin-2-yl)-phenyl]-ethyl}-piperazin-1-yl)-cyclopentyl-
“methanane
1-(4-{2-[4-(6-Amino-pyridin-2-yl)-phenyl]-ethyi}-piperazin- 1-yl)-2-phenyl-
ethanone

* < L L} S *



J=4, 1H), 7.45 (t, J=8, 1H), 7.60 (t, J=6, 1H), 7.71 (t, J=6, 1H), 7.89 (m
3H), 8.09 (m 2H). M5 (%: 410 (parent+ 1, 100), 216 (38), 145 (45). 25
Anal . (after conversion to the hydrochloride salt) Calc'd. for
Cerr]Herr]Nerr] 4HO 2Herr]0: C52.79, H5.92, N 11.83. Found: C 53.11,
H 6.06, N 1lwd83esnt - 109- CLAIMS !. A conpound of the feomeendpssr] and
the pharnaceutically acceptable salts thereof, wherein Rerr] and Rerr]
are sel ected, independently, from hydrogen and (Cferr]-Cferr]) alkyl,
tetrahydronapht hal ene and aral kyl [err]_qioth the proviso that Rerr] and

Rl err] cannot both be hydrogen wherein the aryl noiety of said aral kyl is
phenyl : or naphthyl and wherein said (Cerr]-Clerr]) alkyl or said

t et r ahydr onapht hal-gng-@-AvimoPyritiine2-3pheryiRathyl )-3-ak sl brfyaldd )1 . ahexis-yIay
optionally be substituted with fromone to three substituents, that are

sel ected, i A%¥P8ndently, fromhalo, nitro, hydroxy, cyano, anino,
(derr]-Clerr]) a@-as{3-14-a6ahntiSbayritinc-ghiphpnyi)-bryipiperaziar-R)arsHengnd
Rlerr] formetﬁg&ﬁgher with the nitrogen to which they are attached, a

pi perazine, piperrdine or pyrrolidine ring or an azabicyclic ring

cont ai ni ngd f r om 6-tdef214- wrkl'g!nmbd!nﬁ-vlf-pfmnvﬂ-etbvl&queram-dFylnzﬁmubroegen and
the rest of dMlh -et%ﬁ fg2rbon: and wherein said piperazine, piperidine and
pyrrolidine rin optionally be substituted with one or nore
substituents, pr &H—éo«*y"mmhvmmmﬂovlwhvlhehwﬂsmrmm&wlam are

sel ected, | ndeperﬂwu.u. émmhsra&aamlz %%sil.ou-aimmp.pem.nm ¥|(> @L.ﬁ{ernl,r.c[ err])

al kyl am no, Cerr]-ferr]) alkyl] am no, phenyl substituted
menber ed het9§P clic rings containing froml1l to 4 rings nitrogen atom;

benzoyl, tenzoyl r{EI[b-Y&-AnhWHM-WﬁanI]W}"%ﬂa@ﬁﬁ-h@?ﬂbls @hﬁ.auiwt hyi
and phenoxy @;bong and wherein the phenyl noieties of any of the
foregoi ng su ents may optionally be substituted with one or nore
substi t uent s t haté-t-{2-pl228minh-2-phereyb-etrpb)ipeyazin- i gildtimipPphenyl)-pyridin-2-
(C[ err] d er‘;l;r)‘glekyl (err]-Cerr])al koxy, nitro, am no, cyano, CF3 and
6-{4-12-(4-Amino-2, s-dlmethyl-plpendm- -yl)-ethyll-phenyt}-pyridin-2-ylamine
18 6-{4-[2-(4-Methyi-piperazin- 1-yl)-ethyl}-phenyl}-pyridin-2-ylamine
(3-{2-14-(6-Amino-pyridin-2-yl)-phenyl]-ethyl}-3-aza-bicyclol 3. 1.0lhex-6-yl)-
dimethyl-amine
6-[4-(2-Amino-ethyl)-phenyll-pyridin-2-ylamine
6-{4-12-{8-Aza-spirol4.5)dec-8-yl)-ethyll-phenyl}-pyridin-2-ylamine
20 6-{4-[2-(4-1sobutyl-piperazin- 1-yi)-ethyll-phenyl}-pyridin-2-ylamine
4-{2-{4-(6-Amino-pyridin-2-yl)-phenyl]-ethyl}-piperazine-1-carboxylic  acid
p-tolyl-amide
6-(4-{2-14-(3-Phenyl-propyl)-piperazin- 1-yll-ethyl}-phenyl)-pyridin-2-ylamine
1-(4-{2-[4-(6-Amino-pyridin-2-yl)-phenyl)-ethyl}-piperazin-1-yl)-2-(4-chloro-
25 phenyl)-ethanone
8-{2-14-(6-Amino-pyridin-2-yl)-phenyll-ethyl}-3-benzyt-1,3,8-triaza-spiro(4.5]
decane-2,4-dione
N-{1-{2-[4-(6-Amino-pyridin-2-yl)-phenyl]-ethyl}-pyrrolidin-3-yl}-2-(4-fluoro-
phenyl)-acetamide
30 8-{2-14-(6-Amino-pyridin-2-yl)-phenyl]-ethyl}-8-aza-bicyclo(3.2. 1]oct-3-ylamine
3-{2-{4-(6-Amino-pyridin-2-yl)-phenyll-ethyl}-3-aza-bicyclo[3.2. 1]oct-8-ylamine
2-Amino-1-(4-{2-[4-(6-amino-pyridin-2-yl)-phenyl})-ethyl}-piperazin-1-yl)-3-
phenyl-propan-1-one
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nis Q1 or 2; WD 97/ 36871

PCT/1B97/ 00132 -110- mis 0,1, or 2; each R err] and each Rerr] is

sel ected, independently, from (Cerr]-Cerr])alkyl wherein said aryl is

sel cected from phenyl and naphthyl; allkyl and phenallyl; X and Y are

sel ected, indepemssnt|y, from nethyl, nethony hydroxy and 5PR¥EB3EMAZ and
Rlerr] is (Cerr]-Cerr]) alkyl; with the proviso that R err] is absent
when Nis zero and R err] is absent when Mis zero. or a pharnaceutically
acceptabl e salt of such compound. 10 .qq3. 2. A conpound according to
claiml, wherein NR R is an optionally substituted piperidine, piperazine
or pyrrolidine ring or one of the followng rings: R err] and R err] are
sel ect ed from hydeo@el2-(4aArkinb-piparigin; 1 -acyihyll-@hawll-pwkiittammirpe car bal koxy;
and Rlerr] is selected from [ ¢ | r vl ngd.. | .15 3.
A conpound accor di 54'&6(4’0%3? Mw&ﬁ’%ﬁaa i &é{‘f @]%’3}"??%@;‘% Vidihine

4- phenoxycar bony| -{fei2ai#+Benthydyyl-piperidia- ¥-virethyiHpbeyibrwsidin-3 ylapineazi n- 1 -yl ;
4- phenylethylplper in-1 -yl; 20
4- phenyl am nocar boﬁéf"&? %%arrébceﬁf ng%xﬁmﬁ%hﬁ?ﬁg?%é&hmg%n 1-yl; or
4-benzyl car®onyl pifper aA wharmacaymcawomnomﬂeort?rotﬁmnac%cwwengns 8 conditian 1

wherein NR erg J@E&f fhlm't oGl Mlsﬂﬁ b ﬂﬁé'ﬁr\'llﬂm%tory dlseases. stroke, acute
[err] 30 vvherel n NR err] err accordlp'gsto

claim1l wher ¥ m%q- Pf' 'F%"“as'ﬁ’&’buﬁ l.muattong\ock reggr? sion injury, Cro

disease, ulcerative colitis, septic shock, multiple sclerosis, AlDS associated dementia,
neurodegenerative diseases, neuron toxicity, Alzheimer’s disease, chemical
10 dependencies and addictions, emesis, epilepsy, anxiety, psychosis, head trauma,
adult respiratory distress syndrome {ARDS), morphine induced tolerance and
withdrawal symptoms, inflammatory bowel disease, osteoarthritis, rheumatoid -
arthritis, ovulation, dilated cardiomyopathy, acute spinal cord injury, Huntington’s
disease, Parkinson’s disease, glaucoma, macular degeneration, diabetic nsuropathy,
15 diabetic nephropathy and cancer in a mammal, comprising an amount of a compound
according to claim 1 that is effective in treating or preventing such condition and a
pharmaceutically acceptable carrier.
8. A method of treating or preventing a condition selected from the group
consisting of migraine inflammatory diseases, stroke, acute and chronic pain,
20 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, psychosis, head trauma, adult respiratory
distrass syndrome (ARDS), morphine induced tolerance and withdrawal symptoms,
25 inflammatory bowel disease, osteoarthritis, rheumatoid arthritis, ovulation, dilated
cardiomyopathy, acute spinal cord injury, Huntington’s disease, Parkinson’s disease,
glaucoma, macular degeneration, diabetic neuropathy, diabetic naphropathy and
cancer in a mammal, comprising administering to said mammal an amount of a
compound according to claim 1, that is effective in treating or preventing such
30 condition.
) 9. A pharmabéutical composition for inhibiting nitric oxide synthase (NOS)
in a mammal, according to claim 1, comprising a NOS inhibiting effective amount of
a compound according to claim 1, and a pharmaceutically acceptable carrier.
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formul a -111- [err] R3 and R are selected from hydrogen,
(dJerr]-derr])al kyl, phenyl, naphthyl, ((err]-Cerr])alkyl-C( = O-, HX
= 0)-, (Cerr]-derr])alkoxy-(C = O-, phenyl-C( = O-. naphthyl- C(=0O) -
and Rlerr]Rerr] NG(=O - wherein R err] and R err] are sel ected,

i ndependent lwo o368t hydrogen and (Cerr]-Cerr])al kyl; R emcrmsmneskect ed
fromhydrogen (CJerr]-Cerr])al kyl, phenyl, naphthyl, phenyl-(derr]-
Cerr])al kyl - and naphthyl (CJerr]-Cferr])alkvl-: and R err] is
(4-fluoro)phenyl acetyl. 6. A conpound saccording to claim1, wherein such
conpound is selected from 1

(4 {2-[4-(6- Am no-pyridin-2-yl)-phenyl]-ethyl}-piperazin- 1 -yl)-ethanone

-(4-{ 2-[4-(6-Ag,no Aomsfr{éurbf&hmag NOS e r]nau%H%V'c)mBhBﬁ ﬁ'ust
-yI ) - 2- met hoxy et hanone 1- 4{%6 Ami no r| di n-2-y pheny I: et hyl
} - pi per azi n-S3d mpmma) a ’"PP[ H%a(ngu(l ‘(m’B°“Rﬁ13ﬁB°'HW|tG| im_ v

) - phenyl ] -ethyl } - pi pera2| n-1 -yl)-cyclopentyl- rret hanone 1 -(4-

gt Lgnéﬁ eAm no- pyr71| 1g%gf\ipl¥ar%age§r&w gon%ohs}/tgoh fgr Prggt?nzg tpr-preveer& a cd%gatcox

PCT/ | B97/ 09 1sslectédlffem the group consisting of mtgrame, inflammatory diseases, stroke, acute

3'01( ﬁégfég 5' A n‘% Bér | g-h?ﬁ%&ck%?r‘?@ gl'rllélclk] rgb XJM? shocﬁzrepgr'f@fgrll %Eu??y, (.1rohn's

2-14- (6- Ami rmsqagse.lmmmtﬂleybﬁtiqomiplspom tmpitiplasicjeeosisz: AlDSassycidtedl demphbntiag | -

et hanone 5 rodege atl\aa lszeas?ss n uron toxn:l Y. ?Izhenmer s dusaasf chemical
yridin

-(4- {2[4(6 phenyl ) pl per azi
-yl) - 2- (4- f | dapeadens r&ﬂd)ﬂ qqngng,r@nesns. epllepsv, anx:ety, psychosis, head trauma,

10 aduit 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
diseasa, Parkinson’s disease, glaucoma, macular degeneration, diabetic neuropathy,
diabetic nephropathy and cancer in a mammal, comprising a NOS inhibiting effective

15 amount of a compound according to claim 1 and a pharmaceutically acceptable
carrier.

12. A method of treating or preventing a condition selected from the group
consisting of migraine, inflammatory diseases, stroke, acute and chronic pain,
hypovolemic shock, traumatic shock, reperfusion ir_liury, Crohn's disease, ulcerative

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

25 cardiomyopathy, acute spinal cord injury, Huntington'’s disease, Parkinson’s disease,
glaucoma, macular degeneration, diabetic neuropathy, diabetic nephropathy and
cancer in a mammal, comprising administering to said mammal a NOS inhibiting
effective amount of a compound according 1o claim 1.

I
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6- 4-[-2- (4- Phenet hyl - pi perazin-1 -yl)- ethyl] phenyl) - pyri di n- 2- ylanlne
2-(4-{2-14-(6-Ani no-pyridin-2-yl)-phenyl]-e razin-1

- phenyl - et hanol 10 HgMb%eMENT SHé
{2-[4-(6-Am no-pyridin-2-yl)-phenyl]-ethyl)-(3-o0xa-9-aza- blcyclo[3 3.1
] non-7- yl)-am.ne 6-(4-{2-[4-(2-Am no- ijhenyl et hyl ) - pi perazin-1

-yl ]-ethyl}-phenyl)-pyridin-2- ylamne :
6-[4-[2-(4- Am no- 2, 6-di net hyl -pi peridin- 1

-yl)-ethyl]-phenyl }- pyri din- 2- %@%Q the Invention _ _
6-{4-[2-(4-Methyl - pi perazin- 1=y~ yridi n-2-yl-am ne
(3-{2-[4-(6-Anmi ﬁ'mspylvermon@qﬁbyxmnempb]m‘é& ﬁgﬂ}& ffé.‘zlgi bicyclo[3. 1

hex- 6-yl)- di net hyl -am ne 6-[4-(2-Am no-et hyl)-phenyl]-pyridin-2-ylam ne

6-(4 [ 2- (8- Aza-spiro[ 4. 5] dec-8-yl)-ethyl]-phenyl)-pyridin-2-ylamne 20
6-(4-[2-(4-1sobutyl-piperazin-1-yl)-ethyl]-phenyl}-pyridin-2-ylam ne
4-(2-[4-(6-Am no-pyridin-2-yl)-phenyl]-ethyl}-piperazine-1 -carboxylic
acid p-tolyl-am de 6-(4-{2-[4-(3-Phenyl -propyl)-piperazin- 1
-yl]-ethyl)-phenyl)-pyridin-2-ylamne 1 R1oO

-(4-{2-[4-(6- Ami no-pyridin-2-yl)-phenyl] ethyl} pi perazin-1
-yl)-2-(4-chloro- 25 phenyl)-et hanone

8-{2-(4-(6-Am no-pyridin-2-yl)-phenyl] } 3 benzyl
,3,8-triaza-spiro[4.5] decane-2,4-dio _
{1-{2-[4-(6-Am no-p Bdln yI) phenylly -ethy|)-pyrrolidin-3-yl)-2-(4-fluoro
- phenyl) - acetan1de¥% s

8- ( 2- [ 4- (6- Ani no- pyrji di n- 2- |]- eyl }- 8N a-bicyclo[3.2. 1
] oct - 3- yIaT; ‘ :
3-{2-(4-(6- nlno p ck in- 2- nyl ] -ethyl)-3-aza-bicyclo[3.2. 1
] oct - 8-yl ami né™ )

-(4-(2-[4-(6- %nlno pyrld—h ®2-yl)-phenyl ] - et hyl } - pi perazi n- 1( V) - 3-
phenyl - prop 1-one - 7/ 36871

PCT/ 1 B97/ 00132 -113- 6- _{R 2- (4- Ami no- p. peridin- 1

-yl )-ethyl]-phenyl}-pyridin-2-ylam ne 6-{4-[2-(4- Benzhydryl pi perazin- 1
- Y1) - et hyldhgRRE HratmBYS ey 4ccdpRdBId Salts thereof, wherain
R' and R? areselected, independently, from hydrogen and (C,-C,) alkyli,
tetrahydronaphthalene and aralkyl,with the proviso that R' and R* cannot both be hydrogen

wharsin the aryl moiety of said aralkyl is phenyl 5

or naphthy! and the alkyl moiety is straight or branched and contains from 1 to 6
carbon atoms, and wherein said (C,-C,) alkyl and said tetrahydronaphthalene and the
aryl moiety of said 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., chioro, ﬂuoro _broma, lodo) nitro, hydroxy, cyano,
aming, (C,-C,) alkoxy, and (C,-C,) alkylamino: .

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

carbon, wherein examples of said azabicyclic rings are the following
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6- {4-[ 2- (4--Benzhydryl - pi peri di n- Fgéh et h I] phenyl } - pyri d| n-2-yl am ne
and the: pa¥mw8Buti cal |y acceptabl e él

Nﬂ: BCT/ABI7/00132 7. A
pharmaceutical conposition for treating or preven ﬁ}q ndi tion sel ected
fromthe group consisting of mgraine |nfla|379t eases, stroke, acute .
and chroni c pain, hypovol em c shock, trgumatic shock reperfusi on injury,
Crohn's disease, ulcerative colitis,. sepfic shock, rrul tiple sclerosi's, A DS
associ at ed denenti a, neurodegenerati ve di seases, neuron toxicity,

Al zhei ner' s di sease, hem de denci gs an

epi | epsy, anxi e‘f"ye'eb'%5 ﬁog amn‘?é?f‘?‘fg{ﬂ%,y SoRAY q?‘egg 5‘5 (S’B?'l‘ﬂ p?’g%

syndr onre (KREQS)aIkVIHI(pﬂDHe Hoouopd OERIADE- (@O t fringiadl = Oy-NPhapREnyI-

|nflarmator dis teoarth;tl o heumatoid arthritis

ovul ati on, Bé’t andc grm @ pHiereine té”‘zrﬁ n® g%?ﬁegh]'\ﬂﬂe”q%‘ﬂth H8Fon' s
di sease, Pap&logg,s)@ng (di-sgamg; gl aucoma, macul ar degener at| on, diabetic
neuropathy, 15 diabetic nephr opat hy and cancer conpri sing an

amount 6f a conﬁouﬁcﬁe&%éi’cﬂ‘f"f@ 'NS"EQ%] nﬁcl‘Qs}?é'fVH §h%‘F*f'e6‘PPW@V| nPheneiCGing or
preventi ng cSid -Gt drRRyRAJc Jalkiar maceut i cal |y acceptable carrier. 8. A
met hod of treati ng or pr event i ng a condi tion selected fromthe group
consi sting of #Ndgvheren sAid RiRerATIOR yPideriding ard pytrplidiee riggsiMmayaandiopslvars c
pain, 20 h IALHEIRLLESRURRK, of .%rbf Wi s
di sease, u?écgélgyfd\?e%gr%so septi I-(':ushock:‘ﬁﬁl‘ 9 »“ 'ﬁgr 065?11 ;&re}‘o tgs&h&
associ at ed sgbstitnents, thﬂeuar@degemdavmdﬁ@edd%b!sefsomn&;r@#ﬂ'kﬂxﬁm!my {C.-Cy)
Al zhe| e e i
pi 1oy anE SRS gL e R BRE SBe A L b it e BF Bl cysic
syndronme (ARQS) g:omtan*quig rfeomnduced trgigsr ancgeandtoms, hdeml bymmivtmazhylZS
i nfl ammat or sease, rheu t r :
ovul ati on, t}ulenfg‘faerhor(’:yér opaé Oné(CL?k‘ %n‘é%thh dcor Ox C% é%"y‘ hﬁée["bn" S
di sease, Pahki plsaiy! Smdies|easet agh/aut:aha fon@gwigarsudetgmaersatmam opdmﬁl(@t be
neur opat hy, _di abetic nephr opat and,_cance npri sing
admi ni st er | HPSHETE4 W et éenﬁﬂh?t%kf?"tﬁ @6?1%5‘8;% véé'aofc%ﬁ’nﬁerf’ ot%cM%? m 1,
t hat i s1%f faﬂistumnm ttﬁétea&éls@gctyd,meumﬁehﬂg Borama (CE0-akyIOIC, -O,)atkoxd,
phar maceut i cal n’{)om tion gri@g' i.ting nitric oxide synthase (NOS) in a
mammal , accdFi ﬂ'(j‘ % C¥PR? Fsing a NOS i nhibiting effective anount
of a corrpound ace dingr 2o claim1l, and a pharmaceutically acceptable
carrier. mis 0,1, or 2; _ _
each R® and each R?® is selected, independently, from (C‘-C‘)alkyl. aryl-{C,-
20 C,lalkkyl wherein said aryl is selected from pheny! and naphthyl; allyl and phenallyl;
. X and Y are selected, mdependentlv from methyl, methoxy, hydroxy and
hydrogen and

R is_selected from hydrogen and (C,-C,) alkyl ;
with the proviso that R® is absent when N is zero and R?® is absent when m

25 is zero.

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

30 salts containing pharmaco_logic’a_lly acceptable anions, such as the hydrochioride,
hydrobromide, hydroiodide, nitrate, sulfate, bisulfate, phosphate, acid phosphate,
acetate, lactate, citrate, acid citrate, tartrate, bitartrate, succinate, maleate,

fumarate, gluconate, saccharate, benzoate, methanesuifonate, ethanesulfonate,



WO 97/.36871° ' ' PCT/ 1 B97/ 00132
-114- 10. A nethod of |nh|b|t|ngNOS|namamraI _g
to said manmal a NOS inhibiting effect |qée anount oﬁEmWM[SEE% to
claim1l. 1 1. A pharnmaceutical conposition for treating eé qor nt| ng a
condition 5 selected fromthe group consisting of mgrain ory
di seases, stroke, acute and chronic gekg EE hypovol om ¢ shock, traumat e
shock, reperfusion injury, Crohn's d ul cerative colitis, septic
shock, nulti pl el.scl ek @sirpourd BEtreestomwie ed denenti a, neur odegener ative

di seases, neuron toxicity, Alzheiner's disease, chem cal dependencies and
addi ctions, enesis, epilepsy, anxiety, psB(’: osis, head trauma, 10 adult
respiratory distress syndrone (ARDS), norphine induced tol erance and

wi t hdrawal -synmptons, inflammatory bowel disease, osteoarthritis, rheumatoid
arthritis, ovulation, dilated cardi onygpat acute spinal cord injury,
Huntington's di sease, Parkinson's disef gljaucoma, nacul ar degenerati on,
di abeti ¢ neuropat hy, abet Kc nehropa hy and cancer in a manmal ,

conprising a NOS inhlhiting & SNRFOUN a conpound accord| ng to
claiml and a pharnmageuti cal | ptabl e carrier.€12. A nethod of
treating or eventi a cong n isel-ected fromthe group consisting of

m graine, infl eas S , acute and chronic pain,

hypovol em ¢ sho trd't'mtéllc reperfusion injury, Crohn' s _disease,
ul.cerative 2Q <ol i tis, septic shock, nultiple sclerosis, Al Dg i%soci at ed
denentia, ne rodegenerati 8 di seases, neuron toxicity, Al zheimer's disease,
chem cal dependenci es and“addi ctions, enesis, epilepsy, anxiety, psychosis,
head trauma, adult respiratory distress syndrorre (ARDS), norphine induced
tol erance andithe phatmasabticafinacoesablersaltathereof. ywhensirl  di sease,

t thrit h t di th
out e spinal | ool AL HrBLhliLd | Roertldly, ROl dnd v 08 0 GRYEP! MY
gl aucoma, tmcahvaromgmm@tarmrawvlam ite previsophat Ri/anm’aé)mhotbdﬂebdﬂhmmgéw

and cancer in a myal , conprising adm njstering to sal d manmal a NOS
i nhi biting effe!"?\%(ﬂé n theam maiety h’a‘é@BF 'hg to claim 1. 115

or naphthyi and wherein sand (C.-C.) alkyl or said tetrahydronaphthalene group or the
aryl ring of said aralkyl group may optionally be substituted with from one to three

substituents, that are selected, independently, from halo, nitro, hydroxy, cyano,
amino, (C,-C,) alkoxy, and (C,-C,) alkylamino; |

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

and wherein said pi p'erazine; piperidine and pyrrolidine rings may optionally be
substituted with one or more substituents, preferably with from zero to two
substituent that are selected, independently, from (C,-Cg) aikyl, amino, (C,-C,)
alkytamino, {di-(C,-C,) alkyl] amino, phenyl substituted 5 to 6 membered heterocyclic
rings containing from 1 to 4 rings nitrogen atoms, benzoyl, benzoyimethyl,
benzyicarbonyl, phenylaminocarbonyi, phenylethyl and phenoxvcarbonyl and wherein
the phenyl moieties of any of the foregomg substxtuents may optlonally be
' substituted with one or more substituents that are selected, mdependently, from
halg, (C,-Cjlalkyl, {C,-C,)alkoxy, nitro, amino, cyano, CF, and OCF,;

nis 0,1 or 2; ' |

A ) A



1é A corrpound selected fromt he|1 Pl | ow ng"corrpounds and their
phar maceutical |y acceptabl e salts: ’6-{4-[ 2- (4- Phenet hyl - pi perazi n-1

-yl)-ethyl]-phenyl)-pyridin- ﬁb i ne; 6- ((

2- (6- (t-but oxycarbonyl am no) - 3azabi cyclo 3.1 RERLACE yl) -
pyridin-2-ylamne 1 MEMT}SHE)ET]
-(4-(2-[4-(6- Am no- pyridi n- 2- ) phenyl ) - et hyl } - pi per 2zgnBE&C 1399 2- phenyl -
€ i ne- 1- car boxylic acid phenylani de
ny] et hyl } - pi perazin-1-yl)-2-(
4-fl uoro- phenyl)-ethanone
6-{4-[2-(3, 4- D hydro- 1Hi soadi nol i n-2-y1) - et hyl ] - phenyl } - pyri di n- 2- vI am ne.

et hanone 4-{ 2-1 4-(
6- Am no- pyri di n-2) - phenyl ] -

(4-{2-[4-(6-Am no-pyridin-2-yl)-phenyl]-ethyl}-piperazin-I-yl)-furan-2-yl-
net hanone 6-{4-[ 2-(4-mTol yI - pi oer azi n-
-y
6

1-(4-{2-[4-(6-Am no-pyridin
| -yl)-ethyl]-phenyl]-oyridin-2-ylam ne-
(4-{2-14-(3-Trifluoronethyl -
| ]-ethyl}-phenyl)-pyridin-
-(4-{2-[4-(6- Am no- pyri di n- 2- | } - pi perazin-1 -yl -ethanone; 1
4-{

-y

( |
-(4- 2-[4-(6-Anino-pyridin- | ) phenyly] -ethyl } -piperazin- 1
-yl )-2-met hoxy- ethano

-(4-{2-[4-(6- Am no- pyr|d|n 2-yl) - -ethyl }-piperazin-1 -yl)-2-phenoxy-
et hanone; '
(4-{2-[4-(6- Ami no- pyridi n- 2-
met hanone'

6- {4-[2- (5- Met hyl - 2, 5- dlaz&f%lcyclo[Z 2. 1]hept 2-yl)-ethyl]-phenyl}-ovridin
-2- ylam ne:

6- (4-{2-[4-(4-Phenyl -t hiazol -2-yl) - pi perazi n- 1 yl]-ethyl}-phenyl)- pyrldln 2
- ylam ne; 2-(4-(2-[4-(6-Am no- Py di n-2-yl)-phenyl]-ethyl}-piperazin-1
-yl)-1 -phenyl - ethanone; 6-{4-][2- %4 | sobutyl - pi perazin- 1
-yl)-ethyl]-phenyl}-pyridin-2-ylam ne;
(4-[2-(1. 2. 3. 4-Tetrahydro- napht hal

phenyl) - plpera2|n- 1

-( 4-
]

enyl ] -et hyl }-pi perazi n-1-yl)-cycl opentyl -

m no) - et hyl ] - phenyl ] - pyr di n- 2-

yl am ne; 6- (Di benzyl am gé y | )-pyridin-2-ylamne 6-{4-]
2- (8- Aza-spiro[ 4. 5]dec8y|n§ - phgnyl } - pyri di n- 2-yl am ne

6- (4-[2-(4-D net hyl am no- pi peridin =yl )-ethyl]-phenvl}-pyridin-
2-vl am ne: .

6-{4-[2-(1.3-Di hydr

2- (4 ( (. - LA} Y a o A \ d
- N SOpropy &) and R’FI'NC(-O)— wherein R’ and Fta are selected, mdegendently, m

hydrogen and (C,-C.lalkyl;
RS is selected from hydrogen {C,-Cglalkyl, phenyl, naphthyl, phenyl-(C,-
Cglalkyl- and naphthyl(C,-Colalkvl-; and R® is (4-fluorolphenylacetyl.

6. A compound according to claim 1, wherein such compound is selectad
from: ' |

1-(4-{2-{4-(S-Amino-pyridin-2-yl)-pheny|]-ethyi}—piperazm- 1-yi)-ethanone

1-(4-{2-[4-(6-Amino-pyridin-2- yl)ophenyll-ethyl}plperazm- 1-yl)-2-methoxy-
ethanone - :

1-{4-{ 2-{4-(6-Ami.no-pyridin-2-y|)-phenyl]-ethyl}-piperazin-1 -yl)-2-phenoxy-
ethanone : | '
| {4-{2- {4~(6 Ammo-pyndln-z-yl) phenyl]-ethyl) pnperazm- -yh)-cyciopentyl-
methanone :

. 1-(4-{2-14-(6- Ammo-pvndm-2-yl)-phenyll-ethvl} -piperazin-1-yl)-2-phenyl-
ethanone
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