3- (4- PHENLPI PERAZI N- 1- YL) POPYL- AM'NO, THI O AND OXY] - PYRI DI NE, PYRI M DI NE
AND BENZENE DERI VATI VES AS ALPHAI - ADRENOCEPTOR ANTAGONI STS This invention
relates to novel [ 3- (4- phenyl pi perazi n-1- yl)propyl am no] - pyri di ne,
pyrlﬁldlne and benzene derivatives as [err]-adrenoceptor antagonists, their
uses as therapeutﬂt agents, and the nethods of :their making.
[err]-Adrenoceptor stinulation produce§ contraction of prostatic and | ower
urinary tract snooth nuscle, |eading to increased resistance in urinary
outflow. Thus, ELgrr -adrenocept or antagoni sts are useful in treating

condi ti ons whi LENHEBRAZ INy 1 6L )PROPVLEAMIND, t THIODANT Ry | M ReEHAREL i es

particul arly oDSMIRENEOAND] BENZERELRERIFAT HESSAS ALBHAT-ABKINOEEPTOR. BTHAGON
H. The Prostate Supplenent. 1990, 3, 75-84). al-Adrenoceptors also ne |ate

the contractile state of vascul ar snooth .nuscl e. Thus, [err]-adrenoceptor
antagoni sts find use as anti-hyper- tensive agents. Mst of the

[err]-adrenocept or pRE5agRGERE Sodi &1l ey & PaRIAr Fyli¢QPh699ﬁbXpBES§§hk@3d
for treating BPH were_devel oped orjginally as antih ensi ves hose

[err]- adrenoc&bfBF°EM%%@%H?%TEYQ&#%QFAMQM?HN@@&P&pé&ds pepzepeafeyivagives
treating BPH ass@1ipadsesscépror] anmspuristisoweheiy askescas. tBemapquedt! y,

" when these [err dreno ept o oni st _.ar,e us for treating BPH,
hypot ensi on aﬁa;ﬁesf nff @?%r‘f“%%?%e c}écﬁ%‘fﬁi Es M5y ™hi ch normal bl ood
pressure i s maintained during changes in posture (i.e., postural

hypot ensi on) are U&Qeﬁaééﬂoéé§€o£f§£¥ﬁﬂiaﬁ¥3ﬂﬂ¥¥3dﬁd&§M@dﬂirﬁ%ﬂi%ﬁ'QQt'V6|y
reduce [err]-adrenoceptor ui/peractlwty in prostatic and/or |ower urinary

tract snpoth RERSTALiGyangd towsd an inaFwhEFagtpsReStRemupCLaysIARALRI L £F al
~ hypot ensi on, inerezsed ahésistance fix sirimayycbutifiewapPhusat agradeeadbeeptora

conpound  of Fgﬁgg%ghiéts are useful in treating conditions which relate
directly or indirectly to obstructive uropathies, particularly
obstruction due to benign prostatic hyperplasia (BPH) (Lepor,
H. The Prostate Supplement. 1990, 3, 75-84). ai-Adrenoceptors

also mediate the contractile state of vascular smooth muscle.
Thus, G1-adrenoceptor antagonists find use as anti-hyper-

tensive ‘agents.

-

Most of the aj-adrenoceptor antagonists which have been

or are currently prescribed for treating BPH were developed
originally as antihypertensives. Those O1-adrenoceptor
antagonists which were developed specifically for treating BPH
also possess blood pressure lowering effects. Consequently,
when these Qj-adrenoceptor antagonist are used for treating
BPH, hypotension and/or inhibition of the mechanism by which
normal blood pressure is maintained during changes in posture
(i.e., postural hypotension) are undesired side effects.
Antagonists which can selectively reduce Qj-adrenoceptor
hyperactivity in prostatic and/or lower urinary tract smooth
muscle, without affecting blood pressure or causing postural
hypotension, are desirable.

In a first aspect this application relates to a compound
of Formula I:



-2- [err] I inwhich: pisOor 1; t is 0, 1 or 2; Xis 0, Sor NR6 (in
which R6 is hydro or (d-6)alkyl); Y and Z are independently CH or N, [err]
i s hydro, hydroxy, halo, nitro, am no, cyano, ([err]-4)- alkylthio,
acetyl am no, trifluoroacetyl am no, nethyl sul fonylam no, ([err]-6)alkyl,
(C3-6)cycl oal kyl, (C3-6)cycloal kyl ([err]-4)atKyl- oxazol-2-yl, aryl,
heteroaryl, aryl([err])al kyl, heteroaryl ([err])al kyl, ([err])alkyl oxy,
([err])cycl oal kyl oxy, ([err])cycloal kyl ([ err])al kyl oxy, 2-propynyl oxy,

aryl oxy, heteroaryloxy, aryl([err])al oxy or heteroaryl([egr])alkyloxy
(wherein alkyl is optionally substj ed ?rrh\ @‘ﬂg t hree palwe*at ons and
aryl” or heteroaryl is optionally ed

i ndependently sel ected from hal @ err] |s hydy
cyano, . (Cl-6)al kyl or ([err])- alkyl oxy (mhereln al kyl i \gggzonally
substituted with one to three halo atons); [err] is [err]™~(wherein R
([err])alkyl, ([err])cycloal kyl, di([err])al kylTam no,

N-([err])al kyl-N-([err])al kyl oxyam no, ([err])alkyl([err])alkyl oxy)an no,
pyrrolidin-1-yl, piperidin- 1-yl, norpholin-4-yl or piperazin-1-yl); R4 is
hal o, hydroxy, cyano, ([err])alkyl or ([err])alkyloxy; and [err] is
([err])alkyl; and the pharmaceutically acceptable salts and N-oxides

S

t her eof . ia-whisgcond aspect of this-invention is a pharnmaceuti cal
p is 0 or 1;
t is 0, 1 ox 2;
X is 0, S or NR® (in which R® is hydro or (Ci-g)alkyl);
Y and 2 are independently CH or N;
1

R
alkylthio, acetylamino, trifluoroacetylamino,
methylsulfonylamino, (Ci-g)alkyl, (C3_5)cycloalkyl,
(C3-6) cycloalkyl (C1-4)alkyl, oxazol-2-yl, aryl, heteroaryl,
aryl(Ci1-4)alkyl, heteroaryl(Ci-4)alkyl, (Ci-¢)alkyloxy,
(C3-¢) cycloalkyloxy, (C3-s)cycloalkyl(C1-4)alkyldky,
2~-propynyloxy, aryloxy, heteroaryloxy, aryl(Ci-4)alkyloxy or
heterocaryl (Ci-4)alkyloxy (wherein alkyl is optionally
substituted with cne to three halo atoms and aryl or
heteroaryl is optionally substituted with one to two

- substituents independently selected from halo and cyano);
R2 is hydro, hydroxy, halo, cyano, (C1-5)a;kyl or (Ci-6)-
alkyloxy (wherein alkyl is optionally substituted with one to
three halo atoms); :
R3 is -C(O)R’ (wherein R’ is (Ci-g)alkyl, (C3-¢)cycloalkyl,
di(Ci~4)alkylamino, N-(Ci-4)alkyl-N-(C1-4)alkyloxyamino,
(Ci-4)alkyl((C1-4)alkyloxy)amino, pyrrolidin-1l-yl, piperidin-
1-yl, morpholin-4-yl or piperazin-l-yl):
rR? is halo, hydroxy, cyano, (Ci-¢)alkyl or (Ci-g)alkyloxy:; and
RS is (Ci-g)alkyl; and the pharmaceutically acceptable salts

is hydro, hydroxy, halo, nitro, amino, cyano, (Ci-g)-

7

and N-oxides thereof.



conposition which contains a conmpound of Formula |I in adm xture with one or
nore suitable excipients. A third aspect of this invention is a nethod for
treating a disease involving directly or indirectly an obstruction of the

| ower urinary tract in an aninmal in need of such treatnent, particularly
for treating obstruction due to benign prost§tg hyper pl asi a, whi ch nmet hod
conprises adm nistering.-to such animal a thefrapeutically effective anount
of a conmpound of Formula | or a pharnaceutically acceptable salt or salts

or N-oxi de theredf segofd aspectspatithifs tinventivantisor pbazmasehbicadr

preparing ce 160 iR B Godtaidy eas%o‘i-hb%hﬂ" 2¢ PbehBfa fhenfol I ow ng

terns used in the speC|f|cat|on and cl ains_have the neanings given bel ow
"Alkyl ", asR@Rmixtere |With |90 A% moee SUFARRE eEFiPLeRPES)Y al kyl oxy, neans a

straight or branched saturated hydrocarbon radical having fromone to the
nunber of carbon ato desi gnat e tiqnal ly, substitute to thre
halo atoms (e.g. B’b{m% %Lﬂgtﬁ{)’tﬁ SRVETEAPP) APk f“ﬁg8°fin£f’ﬁdg§eatmg
met hyl t hi o, aedigéaén(nnébzkihgldﬂﬁanmmgebhyhhun@eceng anopbsvratctijon of
substitute e I t byl r h yl, propyl,

I sopropyl, d%(% {6&%:20%9’ sec gij &% EP%'E% EB RQFE é;g’L'anlgI:lgpt lonal |y
substltutedt{?Q#m?QQﬂl@ﬂﬁﬁ&ﬁqhﬁﬂIWd rnﬁ#ﬁ@%}ngdpbﬁﬁﬁﬁéﬁﬁPh0&93 teibenign-

net hoxy, etheXstatle hypdrp ﬁésti%r oe&h%ymelahaaowmpkiseéoamiymgyépmg to
| sobut oxy, sec- bthV¥ tert tox

([orr]) oye| SHPkAD ML 2 [oRSFARSHALAR o BEEPRALRS) SHPEat 658, ) SHPRGIRRy or
([err])cycloflkytridxs r] Jor & lgﬂam;a,cemanalaysabueptaﬂleosa)wcbr Csalts or
hydrocarbo%#éggégﬂt é@g&p fromthree to the nunber of carbon atons

desi gnat ed -

A fourth aspect of this invention is a method for
preparing compounds of Formula I.

Unless otherwise stated, the following terms used in the
specification and claims have the meanings given below:

"Alkyl", as in (Ci1-4)alkylthio, (Ci-¢)alkyl or
(C1-6)alkyloxy, means a straight or branched saturated
hydrocarbon radical having from one to the number of carbon
atoms designated optionally substituted with one to three halo
atoms (e.g., optionally substituted (Ci-4)alkylthio includes
methylthio, ethylthio, 2,2,2-trifluoroethylthio, etc.;
optionally substituted (Ci-g)alkyl includes methyl,
trifluoromethyl, ethyl, propyl, isopropyl, butyl, isobutyl,
sec-butyl, tert-butyl, etc.; and optionally substituted
(Ci-¢)alkyloxy includes methoxy, difluoromethoxy, trifluoro-
methoxy, ethoxy, 2,2,2-trifluoroethoxy, propoxy, isopropoxy,
butoxy, isobutoxy, sec-butoxy, tert-butoxy, etc.).

"Cycloalkyl"™, as in (C3-¢)cycloalkyl, (C3-g)cycloalkyl-
(C1-4)alkyl, (C3-g)cycloalkyloxy or (C3-g)cycloalkyl(Ci-2)~-
alkyloxy, means a saturated monocyclic hydrocarbon radical
having from three to the number of carbon atoms designated



(e.g., ([err])cycloal kyl includes the radicals cyclopropyl, cyclobutyl,
cycl opentyl and cycl ohexyl; and ([err])cyclo- al kyloxy includes the

radi cal s cycl opropyl oxy, cycl obutyl oxy, cyclopentyl oxy and cycl ohexyl oxy).
"Aryl™, as in aryl, aryl([err])alkyl, aryloxy and aryl([err])alkyl oxy,
means an organi c radical derived from an aroqpyjc hydr ocar bon containing 6
to 14 carbon atons and incl udes nonocyclic or® condensed carbocyclic
aromatic rings (e.g., phenyl, naphthyl, anthracenyl, phenanthrenyl, etc.)
optionally Sabgbit&ﬁadshﬁrhlomkab iwmiuﬂﬂﬁﬂﬁh@uenﬁgcadaepwndeprbpyieIected
fromhalo a " &gl -
heteroaryl(Fgfgiﬁae y Fe%g%gé%%ﬁyloxy é%ghﬁgﬁiroarfpg[éfg 6)c¥cﬁgx¥, nmeans
an organi c Raly 93Ydéﬁ¢%@@e$rt##eﬁﬁQQQﬁkﬁ|QYQ%QEQ9@&#D6N:C§HF&P nrEylexye 14

atoms, 1 tochc@bpihtglodyean@t HaRp ghpsen fromN, 0, or S, and
|ncludes nnnocyc? condensed eterocycllc and condensed carbocyclic and

het erocyclic aronatlc rings (e.g., thienyl, furyl, pyrrolyl, pyrimdinyl,
i soxazol yl , indoPyrylbenas[bﬁt@tpbylarjbcmxummﬁhhyanyhxypomyn;hd

i soqui nol yl i L di loyd y z
pyrazinyl® SFELJEESAI NP REAE, thibie A'RERIE raibpty verfYel! Bty on
i ndependent ayomat éct kyldfocariven ccentiining .6 ‘thalld" cachns &tamsoandhl or o,

bromo, or i@ﬂelﬂdééaﬂ{é&gc%ﬂ@ of‘%ﬂ&é@xé&?‘@a%o%g'&!%t hQBﬁELXcaEEHﬁéat ed

with it in synthetic orfanlc hem stry, rou |sp aceabl e
under al kyl 48 %gr cORERY 0h%aPQ#RV%nu§QRh§§q%§W8geHh§ﬁ§n§hkﬁﬁﬁlroFtc

arenesulfonab@xana§ hs@BsE&%ﬁﬂéHthﬁH|b%@etcs%bboﬁﬁbgﬁﬁtuéﬁﬁéenesU|f0ny|OXy
SRR e ol T S T
dogs,

"Heteroaryl", as in heteroaryl, heteroaryl(Ci-4)alkyl,
heteroaryloxy and heteroaryl(C1_4)a1kyloxy, means an organic
radical derived from an aromatic hydrocarbon containing 5 to
14 atoms, 1 to 5 of which are hetero atoms chosen from N, O,
or S, and includes monocyclic, condensed heterocyclic and
condensed carbocyclic and heterocyclic'aromatic rings (e.qg.,
thienyl, furyl, pyrrolyl, pyrimidinyl, isoxazolyl, indolyl,
benzo[b]lthienyl, isobenzofuranyl, purinyl, isoquinolyl,
pterdinyl, perimidinyl, imidazolyl, pyridyl, pyrazolyl,
pyrazinyl, etc.) optionally substituted with one to two
substituents independently selected from halo and cyano.

"Halo"™ means fluoro, chloro, bromo, or iodo.

"Leaving group" has the meaning conventionally associated
with it in synthetic organic chemistry, i.e., an atom or group
displaceable under alkylating conditions, and includes halogen
and alkane- or arenesulfonyloxy, such as mesyloxy, ethane-
sulfonyloxy, benzenesulfonyloxy and tosyloxy, and thienyloxy,
dihalophosphinoyloxy, tetrahalophosphaoxy, and the like.



cats, rabbits, cattle, horses, sheep, goats, sw ne, and deer, and
non-mamal s, e.qg., birds and the like. "Disease" specifically includes any
unheal thy condition of an aninmal or part thereof and includes an unhealthy
condition which nmay be caused by, or incident to, nmedical or veterinary
therapy applied to that animal, i.e., the "side effects" of such therapy.
"Optional" or "optionally" nmeans that the suﬁ%equently descri bed event or
ci rcunstance may or may not occur, and that the description includes

I nst ances where PhalaaéﬁtlncludesUMMmanﬁxannmﬂmmmandwmmaﬂamcesglm vhigeh it

does not. esﬁexa%ﬁltéggc&béfée ﬂawerse' rsr@é';%a;o%tgpt 5Qaak!, yaaaba&ekut ed

with one to three s and ar het ﬁéﬁﬁtls optlona
substltutedaﬁFtHOBﬁ@aP%a%ﬁo %u%stlhﬁﬁﬂﬁs?q ly sel ected fron1ha|o
and cyano" neans that the alkyl, aryl and heteroaryl radicals referred to
may or may not bg_substijuted | r io qéf Wi t hin

i nventi on. "ProterF?ﬁsﬁroﬁBecﬁg% c&ﬁ?éﬁﬁpﬁﬁ Fiy ggggétéPBd
with it in egnaheantimal ganipartherthexteof anda;ncaugesuanwhnhbaiehgct|ver

Dl 0K oo EBRALEYSn b Foh Ty TBU I dGH 1R73o: A0ROUAH . SEN hOALcR1CBEM o2

reaction can be carri out another unp ro reactive
site and thghecanasz tb%nmpy anﬂﬁnﬂﬁjQQt&hatth@lmeﬂectlee,rbhétréthS

conpl eted. oPEaLesti ¥& SgEMtndEAYs. an agent which will react with a
nultifunctional conpound and Create a protective group at reactive nitrogen
at ons. -6- "Protected"” in reference to a conpound or a group neans a
derivative of comppuienal™ g6 UPoptt ort Xl 8 Merdns ithatsithe @ubsequently

described event or circumstance may or may not occur, and that
the description includes instances where the event or
circumstance occurs and instances in which it does not. For
example, the phrase "wherein alkyl is optionally substituted
with one to three halo atoms and aryl or heterocaryl is
optionally substituted with one to two substituents
independently selected from halo and cyano" means that the
alkyl, aryl and heteroaryl radicals referred to may or may not
be substituted in order to fall within the scope of the
invention.

"Protective group" has the meaning conventionally
associated with it in synthetic organic chemistry, i.e., a
group which selectively blocks one reactive site in a
multifunctional compound such that a chemical reaction can be
carried out selectively at another unprotected reactive site
and which can be readily removed after the selective reaction
is completed.

"Protective agent" means an agent which will react with a
multifunctional compound and create a protective group at
reactive nitrogen atoms.



sites are blocked with protective groups. "Deprotecting” refers to renoving
any protective groups present after the selective reaction has been carried
out. "Pharnmaceutically acceptable" nmeans that which is useful in preparing
a pharmaceutical conposition that is generally safe, non-toxic and neither
bi ol ogi cal |y nor otherw se undesirable and includes that which is
acceptable for veterinary use as well as human pharmaceutical use.
"Pharnmaceutically acceptable salts" neans salts which are pharmaceutically
accept abl e, as déProesectiedVeinandfenérte pbs sk seonpmuntkgin @d grieupmmesinsgiacal

activity. Sgehisatlsel B8l Udfipdthd SAULHGY SR dPEedWclilel BAEQABILC
acids such as hydrobromc _acid, hydrochloric acid, nitric acid, phosphoric
aci d, sul f uSittegcPgeaRdorked| Yk RFOLFEH Y8 FRAWPSaci ds such as acetic
aci d, benzenesul fonic acid, benzoic acid, canphorsulfonic acid,

p- chl or obenzene- gul f oni id, cipnamc acid citric acid, .

: cyclopentanepropi§3P5°§§Fg?ng,Zysfﬁﬁﬁégodﬁ?ﬂﬁ¥%ﬂﬁ(?%%ﬂQféﬁﬁﬁﬁiﬁgégFPgﬁﬁc

- acid, funarpresent, aftacobkpt selectivel regatcion hascbeenglcaraied aukd,
glycolic acid, hexanoic acid, heptanoic acid, o-(4-hydroxybenzoyl)- benzoic
aci d, 2-hydroxyethanesul fonic acid, hydroxynaphthoic acid, lactic acid,
lauryl sul furic AEharmagputicaliy, 2eedpeakke'tl meansfihatamibd chngsdasedvaci d,

net hanesul f Al praph@ing- aehhatha st i) LotigtditdodnenbtCakbgerkbiralagi d,

4,4" -nmet hyl enebi s(3- hydroxy-2-eng-1-carbaxyl, c .gcid), oni ¢ acid,

2 napht hal SABLEY { BRRSESELS, S04 ATLEIEN PIOLIHSAIY BobPoReEvaeRd.

propi oni ¢ acnhdespyab¥ecandi thchades\What adiicdh discacicepaabde €oeci ni ¢ aci d,

E?{LS[LC acbgtekfﬁég9r %Quﬁy'féﬁﬁiééfﬁﬂﬁ%nlﬁﬂéﬂd&%@%%!%%&“h%e?Cid’ |

yl acetic acrd®and the [T1Ke. e
"Pharmaceutically acceptable salts"® means salts which are

pharmaceutically acceptable, as defined above, and which
possess the desired pharmacological activity. Such salts
include acid addition salts formed with inorganic acids such
as hydrobromic acid, hydrochloric acid, nitric acid,
phosphoric acid, sulfuric acid and the like; or with organic
acids such as acetic acid, benzenesulfonic acid, benzoic acid,
camphorsulfonic acid, p-chlorobenzene-sulfonic acid, cinnamic
acid, citric acid, cyclopentanepropionic acid, 1,2-ethane-
disulfonic acid, ethanesulfonic acid, fumaric acid,
glucoheptonic acid, gluconic acid, glutamic acid, glycolic
acid, hexanoic acid, heptanoic acid, o-(4-hydroxybenzoyl)-
benzoic acid, 2-hydroxyethanesulfonic acid, hydroxynaphthoié
acid, lactic acid, lauryl sulfuric acid, maleic acid, malic
acid, malonic acid, mandelic acid, methanesulfonic acid,
4-methylbicyclo[2.2.2)oct-2-ene~1-carboxylic acid,
4,4'-methylenebis (3-hydroxy-2-ene-l-carboxylic acid), muconic
acid, 2-naphthalenesulfonic acid, oxalic acid, 3-phenyl-
propionic acid, propionic acid, pyruvic acid, salicylic acid,
stearic acid, succinic acid, tartaric acid, tertiary
butylacetic acid, p-toluenesulfonic acid, trimethylacetic acid
and the like. '



Pharmaceutically acceptable salts also include base addition salts which
may be formed when acidic protons present are capable of reacting with

i norgani ¢ or organi c bases. Acceptabl e i norganic bases include al unm num
hydr oxi de, cal ci um hydroxi de, 'pot assi um hydroxi de, sodi um carbonate and
sodi um hydr oxi de. Acceptabl e organic bases_jqupde di et hanol am ne,

et hanol am ne, N-nethyl gl ucam ne, triethanol am ne, trometham ne and the
like. "N-Oxide", when referring to a conpound of Formula I, nmeans such
conpound in whi cRh¥raagevrigaisy Na¢orRRYe diaddds slsoe iniclade pese]. The

N-oxi des of ,aaRReEAdSa O s FRKIEH dndy G REHUEL R aRY aTBt BRdeokgoPPebent
t hose of ordlnargpsklll In the art”. "Therapeutically effective anount”

means that &FBufEPARLENOTvWRRACEHIRE Hikth iPRaandS Q% FEP2P4F PRESEing a
di sease, isasuéptabiat ihorgiftebased) inAaide alvmihumhaydirogage, dakciamm

"Qg.s." mean ddi a guantit ufficient to achieve.a stated. fungtion,
elor o briwgraxife PRFRtYn MraTt ., Rl BeEoinabgy fha. YR o
"treat nent " hpraxilde easaceertaklss oxggniy dases igclodeddietbanbiamine,
occurring i ' whj AdiesP hsea £8e NOt
Vet experi e A e s dplim R P EFoLEnfie
di sease, i.8nd Bheedik®dg its devel opment, or (3) relieving the disease,
i.e., causing regression of the disease. The conpounds of Formula | are
named in accordapce W, th acceptabl e nonmenclature rules generally cgnsistent
with " Chen cal ADSCPECHET: WOURVET:STOIG hO fLIFREER BonErEmutey T+ g,

means such compound in which Y and/or 2 is N in an oxidized
state, i.e., O0«N. The N-oxides of compounds of Formula I .can

be prepared by methods known to those of ordinary skill in the
art.

"Therapeutically effective amount" means that amount
which, when administered to an animal for treating a disease,
is sufficient to effect such treatment for the disease.

The term "g.s." means adding a quantity sufficient to
achieve a stated function, e.g., to bring a solution to the
desired volume (i.e., 100%).

"Treating" or "treatment"™ of a disease includes:

(1) preventing the disease from occurring in an animal which
may be predisposed to the disease but does not yet experience
or display symptoms of the disease,

(2) inhibiting the disease, i.e., arresting its development,
or

(3) relieving the disease, i.e., causing regression of the
disease.

The compounds of Formula I are named in accordance with
acceptable nomenclature rules generally consistent with
"Chemical Abstracts"; however, for the purpose of consistency



sonme deviation fromthe general rule may occur. For exanple, the conpound
of Formula | in whicht is O, Xis NH, [err] is nmethoxy and [err] and R5
are each hydro, i.e., a conmpound of the following formula: [err] is naned
- N, N-di ethyl -2-{3-[4-(2-met hoxyphenyl) pi perazi n-1-
yl ] propyl am no}-ni coti nam.de when Y is N, Z s CH and [err] IS
di et hyl am nocarbonyl; is naned _ 8 -
NN- di et hyl - 4- {3-[ 4- ( 2- net hoxyphenyl ) pi per azi n- 1-
éI]pLoFylansém&tgeﬁEAﬁiwﬁnﬁkmetﬁe Yenerell, réleSmblyaddctrli s For example,
i et hyl am nocar bon
N, N-drethyro"ée é@?&é ﬁpﬁ JiOLE BRAED - 18 9r]§rbin%h1%o}-%enzanrde
when Y and ﬂeﬂu@qeamtd artl @arel ®adheblyglrani hoeay b@nqd:mpd>m<hamﬂécthe

N, N-di et hyl g ( Xyphenyl ) pi per azi n- 1-
yI]propyIan1éE%éhi4? fqc’rne -carboxam de when Y and Z are each N and [err]

I s di et hyl am nocar bonyl; -is naned

2-{3-[4-(2-nethoxypheny|)pipera ' PTﬁropyI-

am no}-N-pyrrolidin-1-yl-nicoti @ when Yis N, Z is CHand [err] is
pyrrolidin-1-ylcarbonyl; and is

2-{3-[4-(2- nethoxyphenyl)prperazrn 1- y“/~\bpylamru@

‘N- mor phol i n-4-yl - ni coti nam de when Y|

nor phol i n-4-yl carbonyl . Certain conpounds of Fornul a |} are preferred. For
exanpl e, preferred conpounds of Fornmula | are those im&hich pis 0, t is O
or 1, Xis NH Yis CHor N, Zis CH, [err] is nethylthio,

met hyl sul fonyl am no, ([err])al kyl, cyclopropyl, -9- oxazol - 2-yl,
([err])al kyl oxy, cycl opropyl net hoxy (wherein alkyl in any of the above is
optionally substituted with three halo groups); [err] is hydro, fluoro or
methyl; R3 ig éngérR{ﬁ”Hlé%hyl 2-{3-[4~(2-methoxyphenyl)piperazin-1-~
yllpropylamino}-nicotinamide when Y is N, 2 is CH and R3 is
diethylaminocarbonyl;

is named N,N-diethyl-4-{3-[4- (2—methoxyphenyl)plpera21n-1—
yl]lpropylamino}-nicotinamide when Y - is CH, 2 is N and R3
diethylaminocarbonyl;

is named N,N-diethyl-2-{3-~[4-(2-methoxyphenyl)piperazin-1-
yllpropylamino}-benzamide when Y and Z are each CH and R3 is
diethylaminocarbonyl;

is named N,N-diethyl-2-~{3~[4-(2-methoxyphenyl)piperazin-1-
yllpropylamino}-pyrimidine-5-carboxamide when Y and Z are each
N and R is diethylaminocarbonyl;

is named 2-{3-[4- (2—methoxypheny1)plperazln—l—yl]propyl-
amino}~N-pyrrolidin-l-yl-nicotinamide when Y is N, 2 is CH and
R3 is pyrrolidin-l-ylcarbonyl; and

is named 2-{3-[4-~(2-methoxyphenyl)piperazin-l-yllpropylamino}-
N-morpholin-4-~yl-nicotinamide when Y is N, 2 is CH and rR3 is
morpholin—-4-ylcarbonyl.

Certain compounds of Formula I are preferred. For
example, preferred compounds of Formula I are those in which p
is 0, t is O or 1, X is NH, Y is CH or N, Z is CH, R} is
methylthio, methylsulfonylamino, (C1-4)alkyl, cyclopropyl,



carbonyl or N nethyl-N nethoxyam nocarbonyl; and [err] is a substitution at
the 5-position selected fromhalo, cyano or nethyl. Particularly preferred
conmpounds of Formula | are those in which pis 0, t is 0, Xis NH Y is N,
Zis [err], [err] is methylthio, n-propyl, cyclopropyl, oxazol-2-yl,

met hoxy, trifluoronethoxy, 2,2, 2- trlfluoroeiquy or cyclopropylnethoxy,
[err] is hydro, fluoro or nethyl and [err] is dlnethylan1nocarbonyl or

N- net hyl - N—nethoxyan1nocarbo | . Pharnacology and Utility
[ err] - adr enB¥8BPST2plhr nHEDLT k¥le #%z(ﬁﬁﬁ&ﬂﬂﬁ&?ﬁ&meFﬁP§YlHVEﬁFPbﬁ fAkyl

delt e[m nedf fms iaf1 bfcé’ﬂé“é@é‘v@r%&%ﬂﬂl%aﬂlﬂrd\é'uysiiﬁﬁ%éhsw%@ht Egﬁéé”ltmaﬂot he
relati ve e ec (0] conpounds r adr enqgce § lat e contraction
ot Tool GEGHPSDT (K 48 PPty (Ao et Ko\ 131BImeEBULAABeE) o
are descr|bedrbﬁnfxamrlmkﬁﬁthyIFNHmethdxyﬁnﬂndbmrbmag&urhng rRAeisehati ve
effect of t c | d ntr

human iso|a$§%s§£€9€ %ﬁ %q%£ Fgﬁhn %%w tﬁ aggé% ththgX%n§I89are

descri bed ime€kyhple 40. An in vivo assay for nmeasuring the bl ood pressure
| owering effects of test conpounds in nornotensive and spontaneously
hypertensive rats is described in Exanple 41. An in vivo assay for
measuri ng the ef PREEiGRIRELY RERFRNNRA irRaindse e FoFaudteRafiEe bROBGsal

3I ood Ergssyﬁewhﬂcm%pp@sci 110 P, ucallsclmpgq E@om,supheecnp nlériscal :cfs
escri be In . n i i VO .assa or neas atl1ve effect
oL est - SonBETRALERfo( 23 7H RN b RGBSRy o CR 2P e oo hEBRE oY and
|ntraurethrariﬁlessqmeghasyﬂgngAantuﬁiuﬁmammhexy3or cyeclépropyhmethozmyy,
the Conpounﬂz 9; ﬁ;&fb)r%%ﬂﬁfé”%f“ﬂé%h&ﬁﬁt%%d R3-is dimethylaminocarbonyl

or N-methyl-N-methoxyaminocarbonyl.

Pharmacology and Utility:

The a1-adrenoceptor pharmacology of the compounds of this

invention was determined by art-recognized procedures.

In vitro assays for measuring the relative effect of test
compounds on Q1-adrenoceptor mediated contraction of rat
isolated aortic and rabbit isolated urinary bladder smooth
muscle are described in Example 39. In vitro assays for
measuring the relative effect of test compounds on
o1-adrenoceptor mediated contraction of human isolated
arterial, prostatic and urinary bladder smooth muscle are
described in Example 40. An in vivo assay for measuring the
blood pressure lowering effects of test compounds in
normotensive and spontaneously hypertensive rats is described
in Example 41. An in vivo assay for measuring the effect of
test compounds on the reflex maintenance of basal blood
pressure in response to postural change from supine to
vertical is described in Example 42. An in vivo assay for
measuring the relative effect of test compounds on
a1-adrenoceptor mediated increases in blood and intraurethral

pressures is described in Example 43.



by the procedures described above and found to selectively inhibit the
[err]-adrenoceptors which nediate the contractile state of prostatic and -

| ower urinary tract snooth nmuscle. The conmpounds of this invention wll
decrease resistance in urinary outflow, w thout producing the bl ood
pressure | owering effects.and/or the postural hypotension that are

associ ated with previously described [err]=adPenoceptor antagonists.

Accordi ngly, the conpounds of this invention are useful in treating

confli ti IonsI whi chtzrneLs?maé' r,eehlsyg@mpbmag e@f I?ms) ﬁhﬁrﬁ;}i@d wRrd eratlges,
particul ar 0 ructi o ue to_beni rostat i perplasig. ..

Adn i st 1 at Pah SBRBERERRRESS: PEaFt A ANTIG A TR Ea SedsRbdTRdY of
Formul a | wiinhibpdtatihenfatadeenpaepter s peicl mediatte ade wongrggttidevi a any
of the usual o : | =] sinaly .or

conbi nat i ons\t/:\ngt@ g%o %Eér@]‘é‘gﬁgg%ﬁ‘g iécgw#c:rdr#uhl&agﬁ ?):;rtav‘\:ntt ﬁhlag%% h%anpgtc &r apgg?i C
agent. A ticomppundscaf| yhisf boveneiemotitl macrease wesgdisfanegedti ng on t he

severity of yk3aadiS8aee1ok)CwiRod b Shinte thRAl1b ol prR8shll eelering
potency of th conpoun? used and ot her factors., Therapeutically effegtlve
edpcAdeng

amounts of OFoHhEI BOSEHERL YRR NI At thak arsgprsspcpafe
ki | ogram bowithepgeviecpely] déesgyiped Gyedrenogsptidnyabagonilsitisogr am body

i ght / f , [ kal, 0 Lkg/ .
Theret oo 48bRBALRARYT (LF Edmdudus SL [P hen 10h 08! Lot S8Y . e
from 8 [err}Fgretgngoceodityonsywhighpixeldte 8idemtdlygodajnddrecslygtday. One
of ordi nar yoﬁEtEhctEthﬁréﬁétﬂie%,r ﬁéﬁ%ﬁﬁuﬁ%ﬁ'&%&%@t‘i‘oh‘ de 8Bl Benign

W t hout undue experi nentation an ance “upon personal know edge and
the di scl osBFesSbRtifi BYRPPPI2%i%0Nn, to ascertain a therapeutically
effective anount of a conpound of Forrmula | for a given disease.

Administration and Pharmaceutical Composition:

In generai, compounds of Formula I will be administered
in therapeutically effective amounts via any of the usual and
acceptable modes known in the art, either singly or in
combination with another compound of Formula I or with another
therapeutic agent. A therapeutically effective amount may
vary widely depending on the severity of the disease, the age
and relative health of the subject, the potency of the
compound used and other factors. Therapeutically effective
amounts of compounds of Formula I may range from 0.1
micrograms per kilogram body weight (Ug/kg) per day to 1
milligram per kilogram body weight (mg/kg) per day, typically
1 pg/kg/day to 10 Ug/kg/day. Therefore, a therapeutically
effective amount for a 80 kg human may range from 8 Mg/day to
800 mg/day, typically 80 pg/day to 0.8 mg/day.

One of ordinary skill in the art of treating such
diseases will be able, without undue experimentation and in
reliance upon personal knowledge and the disclosure of this
application, to ascertain a therapeutically effective amount
of a compound of Formula I for a given disease.



I n general, conpounds of ‘Formula | will be adm nistered as pharmaceuti cal
conpositions by one of the following routes: oral, systemc (e.g.,
transdernmal, intranasal or by suppository) or parenteral (e.g.,

i ntramuscul ar, intravenous or subcutaneous). Conpositions can take the form
of tablets, pills, capsul.es, sem solids, powders, sustained release
formul ati ons, solutions, suspensions, elixirs, aerosols, or any other
appropriate conposition and are conprised of, in general, a conpound of
Formula | in coris meniecalyi comppuhdasef oRerphba nficeitl ke 13AdmidHahenade
exci pi ent. JAC I LRI : - ' ' N 19widld @dutasd do
not adverseﬁ%yi%% ecf:%%lﬁ')ei%thﬁe?g%éﬁtgiiglﬁlgﬂe}%ﬁ%% ﬁgqlg?pc{)lund gf‘g‘ Formula I.
Such exci pioZial @y shemdsy (SoBi- o, tFRRBReEMaLN; R FAPAF2L (9F B¥e case of an
afroipllcp 'dgﬂygrygaﬁgopgﬁgﬁgégaEnket?a} it gemesad 1ar a\daitrviencus one
of sKki in the art. Solid pharmaceutical excipi.ent

cel | ul ose, qralsepcé’lte&?gé‘,s?l'ac?SE‘B?séét?%%e?a%e s nt,%ema ‘{‘l"'gf"lfzfat%%@%l?( ,
chal k, silipdalgsl capeylesi,usentisalads, sodiers stsustainedy|nedaase

monost ear ate, 3 ueh! Qpides o) Cgustbib Ibad, enthidle, lddtdsdiduict and
semi sol id excipients nay Se salect e rom wat er, ethanol, glycerol,
propyl ene @ny etherd appropgdase| sompasi ey PRt A% cﬁmﬁé’ﬂﬁﬂ%d’rﬁ' % mal |
veget abl e QerdtaiNels Gofipothl 6€- FormREanttii tomsindteivh GHlth mithrealstoi |
sesanme oil,” etc.). Preferred_li gui d cg%{li ers .$arti cul ar | tfqor I nj ectabl e
sol uti ons, 9N PFdETRSENticallynaccentRble TESirtet 'an&"?ﬁ%’ccﬁ € Conpr essed
gases may keadigaerte direpavaetbhéceoapduadmidistoranden, dnd ay gsd! form

I nert gases suitahle faor this p | , Loxi de i trous
oxi de, "ot o SHHREE WuRCIBCE SRS RRSBapraLFo CaeiPERL of I LARIE of ne
are descri PeniulaAIR  AucbnescReientt day sbeharyeeelid c ot iwHidn &apissdsd

17th ed. Eggton, Rie JMaeKoPulh! 88-880£08P@PYsition, gaseous excipient

that is generally available to one of skill in the art.

Solid pharmaceutical excipients include starch,
cellulose, talc, glucose, lactose, sucrose, gelatin, malt,
rice, flour, chalk, silica gel, magnesium stearaté,'sodium
stearate, glycerol monostearate, sodium chloride, dried skim
milk, and the like. Liquid and semisolid excipients may be
selected from water, éthanol, glycerol, propylene glycol and
various oils, including those of petroleum, animal, vegetable
or synthetic origin (e.g., peanut oil, soybean oil, mineral
oil, sesame oil, etc.). Preferred liquid carriers,
particularly for injectable solutions, include water, saline,

aqueous dextrose and glycols.

Compressed gases may be used to disperse the compound of
Formula I in aerosol form. Inert gases suitable for this
purpose are nitrogen, carbon dioxide, nitrous oxide, etc.
Other suitable pharmaceutical carriers and their formulations
are described in A.R. Alfonso Remington's Pharmaceutical
Sciences 1985, 17th ed. Easton, Pa.: Mack Publishing Company.



- 12 - The anount of a conpound of Fornmula | in the conposition may vary
wi del y dependi ng upon the type of fornulation, size of a unit dosage, kind
of excipients and other factors known to those of skill in the art of
phar maceuti cal sciences. In general, the final conposition will conprise
from 0.000001%v to 10. 0%v of the conpound of Eqrrmula |, preferably
0.00001%v to 1.0%w, with the renmi nder being tife “exci pi ent or excipients.
Preferably the pharmaceutical conposition is.admnistered in a single unit
:jo;age f 3}1 m f or I ca?ie' ]Icunmﬂmtt b(fahrreainpom? nofl Eﬁcbflghh uni in ciissngompygitacn
“libitumwhen _reli of ., tqns _ig.specific Yy, requi ._.Represent at.i ve
phar maceut i c B SR gtllaégg g&ﬁ?ﬁ?hﬁ‘ﬁg“%“bo %M%Pé%ﬁﬂ“ﬁ%"‘&?‘é 3iz¢
descri bed i noExanpndt3doskRgececkind ¢Hreftiplenty apshmaleds factolys known
| nventi on: | @1 44 | | [ of and
Cagreupds 83 E&E?‘Ee% thé IR Gl gataea}n%yﬁtaﬁé%gg] Q“Q%Qﬁ In

Z are N can be prepare process depi C ] 'ow n cacil on
Schene | : genegal,sthenfinal cerpositiqmiwiil) gamprisenfaomP . ORRP8ARYo or

aN]Ij_RG -gnd eaﬁla tlo.zsrisofthh{ﬁee?&po&ﬂ rdg é_&ﬁidla [1gr 'ﬂre&'&%ab@.&{b.?b@O_&Qg ]
prGOl/ingo Itﬂat tgnil{g]g?’rbgf’ﬁt&E tle?eagé‘e‘gil %?"VI%’:HH; %e%i&@f%&?léﬁgs pﬁ\émstenttiﬁ
conpounds of exeipileaes? and 3 are protected by a [err] protective group).
Compounds of Fornmula | in which pis 0O and one or both of
Preferably the pharmaceutical composition is administered
in a single unit dosage form for continuous treatment or in a
single unit dosage form ad libitum when relief of symptoms is
specifically required. Representative pharmaceutical
formulations containing a compound of Formula I are described
in Example 38.

Processes for Preparing Compounds of the Invention:
Compounds of Formula I ih which p is 0 and one or both of

Y and 2 are N can be prepared by the process depicted by the
following Reaction Scheme I:



Y and Z are N (Formula 1) can be prepared by reacting a conpound of Fornul a
2 with a conmpound of Formula 3 and then renoving [err] protective groups
when any protected hydroxy groups are present. The reaction between the
conpounds of Fornmulae 2 and 3 is carried out preferably in the presence of
a suitable base, typically a nitrogen base @3- triethyl- amne,

NN- di i sopropyl ethyl am ne, etc.) or a carbonate salt base (e.g., potassium
carbonat e, sodi um carbonate, cesium carbonate, etc.) and preferably

pot assi um carbonate, in a - 14 - suital¥Be™eedt organic sol vent (e.g.
xyl ene, toluene, N, N-dinethylformam de (DVF), N-nmethylpyrrolidine,

N- et hyl - pyrrolidi none (NWP), dinethylsulfoxide (DVSO), 1, 3-dinethyl-
3,4,5, 6-tetrahydro-2(1H)-pyrim di ( U), any appropriate m xture of
sui tabl e solvents, etc.), prefera on r agrotic solvent (e.g,

xyl ene, toluene, benzene, etc.) si\pf ef ly xylene, at 80 to
180[err]C, typically at 100 to 1400C ang preferably at reflux tenperature,
and requires 4 to 48 hours. Each hydroxy groyp present in the conpound of
Formula 2 or 3 should be protected witH a,sujj%hl e [err] protective group
(e.g., benzyl, para-nethoxybenzyl, 1-ngpht thyl, etc., preferably
benzyl). After the selective reaction Hetwese# t he conpounds of Formul ae 2
and 3 is carried out the [err] protectijve grbups are renoved. Renoval of
the [err] protective group is carried qui by aRy WBans»Waiwh gives the
desired unprotected product in reasonalll e yksckod. e Ardels dirdeesdl descri ption of
the techni ques applicable to protective groups and their renoval can be
found in T.W Geene, Protective Goyhs in Organic Synthesis, John Wley &
Sons, Inc. 1981. For exanple, a c ni g\ net hod moving a benzyl

protective group is by . s L/ \_y

1

in which R? is hydroxy, mercapto or -NHR6 and each t, X, ¥, 2,
R, Rz, R3, R? and R® are as defined in the Summary of the
Invention with respect to Formula I (with the provisc that one
or both of Y and 2 are N and any hydroxy groups present in
compounds of Formulae 2 and 3 are protected by a pl protective
group) .

Compounds of Formula I in which p is 0 and one or both of
Y and 2 are N (Formula 1) can be prepared by reacting a
compound of Formula 2 with a compound of Formula 3 and then
removing pl protective groups when any protected hydroxy
groups are present. The reaction between the compounds of
Formulae 2 and 3 is carried out preferably in the presence of
a suitable base, typically a nitrogen base (e.g., triethyl-
amine, Abthiisopropylethylaming, etc.) or a carbonate salt
bagse (e.g., potassium carbonate, sodium carbonate, cesium
carbonate, etc.) and preferably potassium carbonate, in a



catal yti c hydrogenati on. The hydrogenation is carried out with a suitable
catalyst (e.g., 10% pall adi um on carbon (10% Pd/ C), pall adi um hydroxi de,
pal | adi um acetate, etc. preferably 10% Pd/C) in the presence of ammoni um
formate and in an appropriate solvent, typically an al cohol (e.g., ethanol,
met hanol , i sopropanol, any appropriate m xturg of . al cohols, etc.,
preferably nmethanol) at 50 to 66[err]C, typically at 63 to 66[err]C and

- preferably at apgroxinately reflux t era}ure. Al ternatively,

t he

hydr ogenat i di®d AnextoerIarin ﬁ?gY BN gl nt X P8P sFPHeN&y i cal |y at
t10 to |2:) psitN,gg@iWet' g@u«'fbirmaﬁgapwnfm nw%dttﬂxglmromdgﬁ.t w-afg{tryi}-C, f
~typically a Q err refera e e pr ratij.on o

a conpound (ﬁyrﬁﬂaﬂ\ﬂ%‘é’kf‘ei r&%ﬁ?éhabﬂ% P%)%Jfﬁo’&dﬂv/ Q%'S%Z ’a:lé al%q%@%&@é’é’rl bed
in Exanpl e 24,5, 6chepoahgadror-2fdahpyxr Bnidindne h(IMPU)s anyh@ppropsiiaget er
desi gnat ed 0 e I | an
optignally géﬂ%%??u?gg§2g%ﬁ§%%rg#§g§é€%%é§%$'@b#ﬁ&ﬁ%ﬁ%&ﬁﬁg%i %@@%%%%hich
- each [err] @R¥dtdcr sodvenss (@efy n¥YleRe HEOBIRRY PasFZaNG BfFelt RHE WPSK

respect to RydBdranly( WyilkneheaR! 80 €8 180%C,Casi {BEiNGX atdrp ¥ es|%C i S

protected by a [err rQtective_group), with a conpound of Forrmula 4: 4 in
“which [err] &7& PEetLT éfr@Fnrfgng 1? SIADIRR 18RS FEFRPHTES pht hal i mi do
and t hen depr aiccisi hgurshe reacti on between the conpounds of Fornmul ae 4 and
5is carried out in the presence of a suitable base, typically a nitrogen
~or a carbonate salt base and preferably potassium carbonate, in a suitable
i nert organi c solBasit hydrgxy DrPupaprtesentrin cthengompaund@f fasmrla 2

or 3 should be protected with a suitable Pl protective group
(e.g., benzyl, para-methoxybenzyl, l-naphthylmethyl, etc.,
preferably benzyl). After the selective reaction between the
compounds of Formulae 2 and 3 is carried out the pl protective
groups are removed. Removal of the p? protective group is
carried out by any means which gives the desired unprotected
product in reasonable yield. A detailed description of the
techniques applicable to protective groups and their removal
can be found in T.W. Greene, Protective Groups in Organic
Synthesis, John Wiley & Sons, Inc. 1981. For example, a
convenient method of removing a benzyl protective group is by
catalytic hydrogenation. The hydrogenation is carried out
with a suitable catalyst (e.g., 10% palladium on carbon

(10% Pd/C), palladium hydroxide, palladium acetate, etc.
preferably 10% Pd/C) in the presence of ammonium formate and
in an appropriate solvent, typically an alcohol (e.qg.,
ethanol, methanol, isopropanocl, any appropriate mixture of
alcohols, etc., preferably methanol) at 50 to 66°C, typically
at 63 to 66°C and preferably at approximately reflux
temperature. Alternatively, the hydrogenation is carried out
with hydrogen gas at 0 to 50 psi, typically at 10 to 20 psi
and preferably at approximately 15 psi, at 20 to 50°C,
typically at 23 to 27°C and preferably at 23°C. The
preparation of a compound of Formula I in which cne or both of
Y and Z are N is described in Example 21.



m xture of suitable solvents, etc., preferably DMF) at 20 to 100[err]C
typically at 40 to 80[err]C and preferably at approxinmately 80[err]C, and
requires 1 to 8 hours. The deprotection is effected by any neans which
~gives the desired product in reasonable yield. Hydroxy groups present in

t he conmpound of Fornmula 5 should be protected wgth a suitable protective
group. Wien protected hydroxy groups are present, the renoval of the [err]
protective group nmust be effected by a nmeans that which will not renove the
[err] protective groups. A convenient nethod of deprotecting when [err] is
benzyl gxycar b_onKI tan@ﬁuglagabftrierﬁwh Omenatdrgg}:hp'dﬂl’ge ﬂsyd:ﬂﬁ.@g_nahbgeihaf_tgr
carried out wi,th,a sultable catalyst 0. 0. ., _pa ium oxj,de,
pal | adi um ace?ﬁ?é,gnﬁgﬁ. ,af)r%?’@%’fﬁ@s féf%‘%(ff'ﬁ‘) a8 (Zé?t 82§0 rPf&?a‘¥géi§ 1y
at 20 to [errleaotiipgeanrapt jomdlhel subsiitateldC4-phenylpdpeddzpne, of
typically at ggﬁhﬁl§05psi and preferably at approximtely 35 psi, and
requires 2 to ourS. A convenient nethod of deprotecting when [err] is
pht hal i m do can be effected by hydrazi nolyzsis, which is carried out by
reacting with hydrazine in a suitable solvenf: typically an al cohol (e.g.
et hanol , met hanol, isopropanol, any appr (at e gaxture of al cohols, etc.,
preferably ethanol), at 20 to 100[err]C ' » 50 to 80[err]C and
preferably at approximtely reflux te re,\ang requires 2 to 24 hours.
Al ternatively, conpounds of Fornula 3(a) can be prepared by (i) reacting a
compound of Formula 5 with acrylam de to give ag '

. 3-(4-phenyl pi perazin-1-yl)-propi onam de of Formula 6: in which each [err]
and [err] are as defined in the Sunmary of the Invention with respect to
Formula | (with the proviso that each hydroxy group present is protected by
a P1 protective group) and (jii) reducing the conpound of Fornmula 6 to give
the in which each R and R“ are as defined in the Summary of the

Invention with respect to Formula I (with the proviso that
each hydroxy group present is protected by a Pl protective
group), with a compound of Formula 4:

-

in which R8 is-Nsz (wherein P2 is a protective group) or
phthalimido and then deprotecting. The reaction between the
compounds of Formulae 4 and 5 is carried out in the presence
of a suitable base, typically a nitiogen or a carbonate salt
base and preferably potassium carbonate, in a suitable inert
organic solvent (e.g., DMF, acetonitrile, NMP, any appropriate
mixture of suitable solvents, etc., preferably DMF) at 20 to
100°C, typically at 40 to 80°C and preferably at approximately
80°C, and requires 1 to 8 hours. The deprotection is effected
by any means which gives the desired product in reasonable
yield. Hydroxy groups present in the compound of Formula 5
should be protected with a suitable protective group. When
protected hydroxy groups are present, the removal of the_Pz



conpound of Forrmula 3(a). The reaction between the conpound - 17 - of
Formula 5 and the acrylamde is carried out in a suitable solvent,
typically water,.an al cohol or an am de (e.g., water, nethanol, ethanol,
-DMF, any appropriate mxture of suitable solvents, etc., preferably water),
at 20 to 100[err]C, typically at 40 to 80[e_rL}0§_and preferably at
approximately 80[err]C, and requires 1 to 6 rs. The reduction of the
propi onam de can be effected with a suitable chem cal reducing agent (e.g.,
bor ane. t et r apwysk et d e gﬁ;_&éﬁﬁ aGsthbeaeE fecnetihply auhéans, that hwhiwel widl hum
I %

hydri de, sodjum boroh Mmith boren trifluoride etherate, etc.,
preferably HE?lé?T%X¥§HVﬂ of&?ﬁﬁ%§3%gFe§}°F§gé sui tabl e sol vent (e.g.
tetrahydrofuran (THF), tert-butyl methyl ether, ethylene glycol dinethyl
ether (DVE), tolugn r j £1ig% s S M 2ol yents, etc.,
preferably THF) af g%P?%MT%qurrFi, ? picg#Fsegglég %ggégfertzg and
preferably ReRz¥iesyearhanyd dise by 6&%?#%5‘34“1"3’9@3%%’?- TyPeal |y,
c;){(mf)unds ofnﬁ&d@%@ﬁdm Msid‘a&:{iear butswgﬁhrii:s&\bﬁ‘i}siél &atfahﬂyéﬁ [err] i of
al kyl, are prepare reacting.a conpound of . Fornu , W conpoynd o
For il a a1 piadd o 1O RS matiRai iR ByarpRbaen PEHad i thdkaAtary Sthre
al kyl ati on ipreferakly A0% \Bd/C)arata 2 apr i80°¢, atkplieallhy ageld €e. §0°C

‘i odonet hane, I 148,207 lagdhde, gte. ) i rqaﬁg%; f

strong base ?tg& gﬁ.(%eés)éo:gilﬂu ri/éc]rdlzgzeg,d 3§t%‘ssi‘%§1 ﬁy%l? [ %bed rkF‘slf'hi ) Py Bt
hexamnet hyl di 5% |tiafe psdt @n mreﬁfeﬁaglly 35J2PRTPYEMALRYY o3RI R$ia aNd t abl e
sol vent (e. Grequid¥fes PHro @4hHot2d.0! XCebnvenYefP PhéiodiSE Megrbtedtiin
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hours. Prepastalcloniss cfaradeadd onds bgf reactihg dith hydrazires rin is guwitgble

(herei naft erg G ANatSA 133199 RAYA30Rb1FREY! 2 iAo P! méldnfifded 10
isopropanol, any appropriate mixture of alcohols, etc.,
preferably ethanol), at 20 to 100°C, typically at 50 to 80°C
and preferably at approximately reflux temperature, and
requires 2 to 24 hours.

Alternatively, compounds of Formula 3(a) can be prepared
by (i) reacting a compound of Formula 5 with acrylamide to
give a 3-(4-phenylpiperazin-li-yl)-propionamide of Formula 6:

in which each Rl and R? are as defined in the Summary of the

Invention with respect to Formula I (with the proviso that

each hydroxy group present is protected by a pl protective

group) and (ii) reducing the compound of Formula 6 to give the
| compound of Formula 3(a). The reaction between the compound



Examples 7, 8, 9 and 11. Conpounds of Formula 3 in which RO is hydroxy
(hereinafter designated as conpounds of Fornula 3(c)) can be prepared by
reacting a conpound of Formula 5 with 3-bronpo-1- propanol in the presence

of a suitable base, typically a nitrogen base or a carbonate salt base
and preferably potassium carbonate, and optlorl§l |y in the presence of an
i odide salt (e.g., sodiumiodide, |ithiumiodi tetraal kyl - amoni um

i odi des such as tetranet hyamoni um i odi de and the Ii ke, etc., preferably
sodi um i odi deyfi Formuliat 3hla@d BRet acrgdamide oly erdried qutadat mistmjdahleDl\/F
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| nvention wi ¢ P§§ﬁé‘§?d’[ ¥iEBr AUPY tFhe FAVE NG 2IEREN Ky Froxy
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conmpound of For h ! h tate,
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(e.g., renoving the acetZ ?r enzoy rou en t.he thl%i’[ | S
tert-butylmethyl ether, "ethylene ycol dimethy ether (DME) '
toluene, any appropriate mixture _of suitable solvents, etc.,
preferably THF) at 60 to 110°C, typically at 60 to 80°C and

preferably at reflux temperature, requiring 4 to 10 hours.

Typically, compounds of Formula 3 in which r? is -NHRG,
wherein RS is (Ci-6)alkyl, are prepared by reacting a compound
of Formula 5 with a compound of Formula 4 in which r® is -NHPZ,
alkylating and then deprotecting. The alkylation is carried
out with an appropriate alkylating agent (e.g., iodomethane,
allyl bromide, n-hexyliodide, etc.) in the presence of a
strong base (e.g., sodium hydride, potassium hydride, lithium
hexamethyldisilazide, etc., preferably sodium hydride) and in
a suitable solvent (e.g., DMF, THF, ethylene glycol, any
apprbpriate mixture of suitable solvents, etc., preferably
DMF) at 0 to 50°C, typically at 10 to 25°C and preferably at
approximately 20°C, and requires 1 to 65 hours. Preparations
of compounds of Formula 3 in which R is -NHR® (hereinafter
designated as compounds of Formula 3(b)) are described in
Examples 7, 8, 9 and 11.

Compounds of Formula 3 in which R? is hydroxy
(hereinafter designated as compounds of Formula 3(c)) can be
prepared by reacting a compound of Formula 5 with 3-bromo-l-
propancl in the presence of a suitable base, typically a



t hi oacetate of thiobenzoate, respectively). For exanple, the preparation of
a conpound of Fornula 3(d) is carried out - 19 - readily by reacting the
conmpound of Forrmula 7 with potassiumthioacetate in a suitable sol vent
(e.g., nethylene chloride, chloroform 1, 2-dichloroethane, nitronethane,
DVF, any appropriate m xture of solvents, etgp, preferably DMF) at 20 to
80[err]C, typically at 40 to 60[err]C and preferably at approximately
50[err]C, for 12 to 50 hours and then de-acetylating with an appropriate
ﬁhgm ga| [?dﬁfﬂr@@e&gbﬁhg( _nga, c&ﬁﬂbmbowhg/chsdbsliﬁ,adld tﬂhﬁetﬂérdihlm num
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approximately "25[err]C, requiring 1 to 24 hours. The conversion of a
conpound ofaﬂdiEEP£°8€é?tFoméxEBg%d%§dPYﬁt§Qﬁ%nﬂQ}qu9§'eFFébve&rﬁfeFPQAYing
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- exanpl e, a poepazatiioh F6rautampound wwf Feamyla )| &8y dessribedr dpared by
treating a yadigf Formula 3(c) with nmethanesul fonyl chloride in a
suitable inert organic solvent (e.g., nethylene chloride, dichloroethane,
pyridine, etc., preferably nethylene chloride) at 0 to 25[err]C, typically
at 0 to 10[err] Crypdcanaksr ebiposhds of Formula 3 in which R? is mercapto

(hereinafter designated as compounds of Formula 3(d)) are
prepared by converting a compound of Formula 3(c) to a

compound of Formula 7:
- ‘ g L

in which L is a leaving group and each Rl and R2 are as
defined in the Summary of the Invention with respect to
Formula I (with the proviso that each hydroxy group present is
protected by a pl protective group), reacting the compound of
Formula 7 with thicester salt (e.g., potassium thioacetate,
potassium thiobenzoate, etc., preferably potassium
thiocacetate) and then de-alkanoylating. De-alkanoylating
refers to removing the alkanoyl protective group after the
reaction with the thiocester salt is complete (e.g., removing
'the acetyl or benzoyl group when the thioester salt is
thiocacetate of thiobenzoate, respectively). For example, the
preparation of a compound of Formula 3(d) is carried out



approximately O[err]C, requiring 0.5 to 2 hours. The preparation of a -
conpound of Fornula 3(d) is described in Exanple 12. Conpounds of Formula 5
can be prepared by reacting optionally substituted aniline with
bi s(chl oroet hyl ) am ne hydrochl oride. The reaction is carried out preferably
in the presence of a suitable base, typically 13 ni trogen base or a - 20
- carbonate salt base and preferably potaSS|un1carbonate and optionally in
the presence of an iodide salt (e.g., sodiumiodide, lithiumiodide,
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- cyclizing byragairigg 1 to 24 hours. Alternatively, the de-alkanoylatzon
can be effected with an aqueous base (e.g., agqueous sodium
hydroxide, aqueous potassium hydroxide, etc.) at 0 to 50°C,
typically at 0 to 30°C and preferably at approximately 25°C,
requiring 1 to 24 hours.

The conversion of a compound of Formula 3(c) to a
compound of Formula 7 is effected by treating with an
appropriate agent for forming a suitable leaving group
(e.g., methanesulfonyl chloride, p-toluene sulfonylchloride,
thionyl chloride, phosphorous pentachloride, phosphorous
oxychloride, and the like). For example, a compound of
Formula 7 in which L is mesyloxy can be prepared by treating a
compound of Formula 3(c) with methanesulfonyl chloride in a
suitable inert organic solvent (e.g., methylene chloride,
dichloroethane, pyridine, etc., preferably methylene chloride)
at 0 to 25°C, typically at 0 to 10°C and preferably at
approximately 0°C, requiring 0.5 to 2 hours. The preparation
of a compound of Formula 3(d) is described in Example 12.

Compounds of Formula 5 can be prepared by reacting
optionally substituted aniline with bis(chloroethyl)amine
hydrochloride. The reaction is carried out preferably in the
presence of a suitable base, typically a nitrogen base or a



in a suitable solvent, typically an al cohol (e.g., ethanol, nethanol,

| sopropanol, any appropriate m xture of suitable alcohols, etc., preferably
et hanol) under an inert atnosphere (e.g., argon, nitrogen, etc.) at 50 to
85[err]C, typically at 78 to 85[err]C and preferably at approxi mately
reflux tenperature, for 10 to 40 hours. Protegéing a conpound of Fornmula 5
in which hydroxy groups are present can be effected by reacting the

unprot ected conpound with a suitable protecting agent (e.g., benzyl
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Preparations of conpounds of Formula 5 are described in

Compounds of Formula 5 can be prepared from optionally
substituted N-(2-anilino)ethyl-2-oxazolidinone. The
preparation is carried out by stirring the oxazolidone with
excess molar equivalents of acid, typically 1 to 20 molar
equivalents of acid and preferably approximately 15 molar
equivalents of hydrobromic acid, in a suitable solvent,
typically an aqueous acid or water (e.g., acetic acid,
propionic acid, water, any appropriate mixture of suitable
solvents, etc., preferably acetic acid), at 20 to 80°C,
typically at 20 to 40°C and preferably at approximately 20°C,
to give the corresponding N-2-bromoethyl-N'-phenyl-
1,2~ethanediamine dihydrobromide and then cyclizing by heating
in‘a suitable solvent, typically an alcohol (e.g., ethanol,
methanol, isopropancl, any appropriate mixture of suitable
alcohols, etc., preferably ethanol) under an inert atmosphere
(e.g., argon, nitrogen, etc.) at 50 to 85°C, typically at
78 to 85°C and preferably at approximately reflux temperature,
for 10 to 40 hours.

Pfotecting a compound of Formula 5 in which hydroxy
groups are present can be effected by reacting the unprotected
compound with a suitable protecting agent (e.g., benzyl
bromide, benzyl chloride, 4-methoxybenzyl chloride, l-bromo-



Exanmples 1, 2, 3, 4 and 5. Conpounds of Fornmula 4 in which [err] is [err]
can be prepared by reacting unprotected 3-bronopropylamne with 1 to 1.3
nol ar equi val ents of a suitable am no group protecting agent (e.g., benzyl
chloroformate, tert-butyl chloroformate, di-tert-butyl dicarbonate, etc.
preferably benzyl chloroformate) in the preseng; of a suitable base,
typically a nitrogen base or a carbonate sal{ se and preferably potassium
carbonate. For exanple, a conpound of Formula 4 wherein [err] is
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removed readily with acid, (e.g., hydrochloric acid,
trifluoroacetic acid, etc.) in a suitable solvent (e.g.,
methylene chloride, chloroform, 1l,2-dichloroethane, any
appropriate mixture of suitable solvents, etc., preferably
methylene chloride) at 0 to 40°C, typically at 0 to 30°C and
preferably at approximately 25°C, requiring 1 to 10 hours.
Preparations of compounds of Formula 5 are described in
Examples 1, 2, 3, 4 and §S.

Compounds of Formula 4 in which Ra is-NPZH can be
prepared by reacting unprotected 3-bromopropylamine with 1
to 1.3 molar equivalents of a suitable amino group protecting
agent (e.g., benzyl chloroformate, tert-butyl chloroformate,
di-tert-butyl dicarbonate, etc., preferably benzyl
chloroformate) in the presence of a suitable base, typically a
nitrogen base or a carbonate salt base and preferably
potassium carbonate. For example, a compound of Formula 4
wherein P? is benzyloxycarbonyl is prepared by reacting the
unprotected amine with benzyl chloroformate in the presence of
potassium carbonate in a suitable inert organic solvent,
'typically an aromatic hydrocarbon, or a mixture thereof in
water, or halogenated hydrocarbon (e.g., toluene, 5/1 to 1/5
toluene/water, methylene chloride, chloroform, any appropriate



approximately [err]C, and requires 0.5 to 2 hours. Acid chlorides which are
useful in the preparation of conpounds of Fornmula 2 are typically prepared
by reacting an appropriate acid (e.g., 2-chloronicotinic acid, 4-chloro-
nicotinic acid, 4-chloropyridazine-5-carboxylic acid, 4-

hydr oxypyri dazi ne-5-carboxylic acid, etc.) ﬁ%%? a suitable chlorinating
agent (e.g., oxalyl chloride, thionyl chloride; phosphoric trichloride,
~etc, preferably oxalyl chloride), optionally in the presence of 0.01 to

0. 05% DMF ormixtere odf esuitabile rsedoteintis,i etca,r pedfenabily approkimdeely
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(e.g., THF, diethyl ether, methylenechloride, dichloroethane,

any appropriate mixture of suitable solvents, etc., preferably

THF), at 0 to 50°C, typically at 0 to 25°C and preferably at

approximately 0°C, and requires 0.5 to 2 hours.

Acid chlorides which are useful in the preparation of
compounds of Formula 2 are typically prepared by reacting an
appropriate acid (e.g., 2-chloronicotinic acid, 4-chloro-
nicotinic acid, 4-chloropyridazine-5-carboxylic acid, 4-
hydroxypyridazine-S-carboxylic.acid, etc.) with a suitable
chlorinating agent (e.g., oxalyl chloride, thionyl chloride,
phosphoric trichloride, etc, preferably oxalyl chloride),
optionally in the presence of 0.01 to 0.05% DMF or 1like
solvent. The reaction is carried out in a suitable solvent,
typically an aromatic hydrocarbon or halogenated hydrocarbon
(e.g., methylene chloride, 1,2~dichloroethane, toluene, any
appropriate mixture of suitable solvents, etc., preferably
methylene chloride), at 20 to 120°C, typically at 40 to 100°C
and preferably at approximately reflux temperature, and
requires 1 to 8 hours.



-30[err]C and preferably at approximately -40[err]C, requiring 0.5 to 2
hours. Conpounds of Formula 2 in which R3is [err] wherein [err] is
[err]al kyl or [err]cycloal kyl can be prepared readily by reacting a
correspondi ng 2-chloronicotinic acid chloride with an appropriate organotin
conpound. -The reaction can be carried out in &he presence of a suitable

pal | adi um cat al yst (e.g., bis(benzonitrilefpg | adi un(11) chloride,
tetrakis- (triphenyl phosphine)palladium0), etc., preferably
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is formed by reacting copper halide, preferably copper(I)
iodide, with 2 molar equivalents of an appropriate
organolithium compound at -78 to 0°C, typically at -40 to
-30°C and preferably at approximately -40°C, requiring
0.5 to 2 hours.

Compdunds of Formula 2 in which R3 is -C(O)R7 wherein R7

is (Ci-6)alkyl or (C3-g)cycloalkyl can be prepared readily by
reacting a corresponding 2~chloronicotinic acid chloride with
an appropriate organotin compound. The reaction can be
carried out in the presence of a suitable palladium catalyst
(e.g., bis(benzonitrile)palladium(II) chloride, tetrakis-
(triphenylphosphine)palladium(0), etc., preferably
bis(benzonitrile)palladium(II) chloride) in a suitable aprotic
solvent (e.g., hexamethylphosphoramide (HMPA), NMP, DMF, any
appropriaté mixture of suitable solvents, etc., preferably
HMPA) at 20 to 80°C, typically at 20 to 40°C and preferably at
approximately 20°C, requiring 2 to 24 hours. Alternatively,
the reaction with the organotin compound is carried out in the
presence of n-butyllithium and copper(Il) iodide in a suitable
solvent, typically an ether or methoxy substituted hydrocarbon
(e.g., THF, diethyl ether, glyme, any appropriate mixture of
suitable solvents, etc., preferably THF) at -78 to 0°C,
typically at -30 to -40°C and preferably at approximately
-40°C, requiring 0.5 to 2 hours. Preparations of compounds of



the Summary of the Invention with respect to Fornula | (with the proviso
that each [err] that is hydroxy is protected by a [err] protective group),
and then renoving any [err] and [err] protective groups that are present.
Wen R is hydroxy, nercapto or -NHR6, the reaction is carried out
preferably in the presence of a suitable base 4txpically a nitrogen base or
a carbonate salt base and preferably cesiunlo? pot assi um car bonate, and
optionally in the presence of an iodide salt (e.g., sodiumiodide, |ithium
i odi de, tetr gokinplanBvarandesd: ileed sir Exanplets Aidpt yamiSni 16, i adj desanys
the |ike, etc géeferably sodiumiodide) and in a suitable inert organic
sol vent (e. g a fonitrile, DMF, NWP, DMBO, any appropriate m xture of

sol vent s, etc. preferably acetonitrile) at 80 to 140[err]C, typically at
80 to 110[err] C aB?mPB?I’:ﬁEa kyr?m PrOXidnhlch Moy b gnd-ecqy ead ©
to 48 hours. Wen err e reaction Is carried_out

presence of ResPFERAredsky(Eeacting @ wAmRRANGIOL Formudayh Witk @e, 1ithium
hexanet hyl di gompahfa. ot Lormp1£f®s ably sodi um - 25 - hydride) in a
suitable solvent (e.g., DV, THF, ethylene glycol, any appropriate m xture
of solvents, etc. preferably DNF) at 20 to 100[err]C typically at 50 to
80[err]C and preferably at approxi mately 80[errﬂ§: ,and requires 1 to 30
hours. Suitable protective groups includegstriil oroacetyl benzene

sul fonyl, acetyl, tert-butyloxycarbonyl, ems W eferably trifluoro-

acetyl . The protective group is normally cl :@ under the given reaction
condi tions. Wen necessary the protective gr

oMY can be renoved by treating
with a mld base (e.g., potassium carbonate, sgdium carbonate, cesium
carbonate, etc.) in a suitable solvent, typically an aqueous al cohol or any
appropriate m xture of suitable alcohols and preferably

“in which RO is hydroxy, mercapto, -NHR6 o:'-NHP3 (in which p3
is a protective group) and each t, R3 and R? are as defined in
the Summary of the Invention with respect to Formula I (with
the proviso that each RY that is hydroxy is protected by a pl
protective group), and then removing any P! and éa protective
groups that are present. When Rlo is hydroxy, mercapto or
-NHRG, the reaction is carried out preferably in the presence
of a suitable base, typically a nitrogen base or a carbonate
salt base and preferably cesium or potassium carbonate, and
optionally in the presence of an iodide salt (e.g., sodium
iodide, lithium iodide, tétraalkylammonium iodides such as
tetramethyammonium iodide and the like, etc., preferably
sodium iodide) and in a suitable inert organic solvent (e.g.,
acetonitrile, DMF, NMP, DMSO, any appropriate mixture of
solvents, etc., preferably acetonitrile) at 80 to 140°C,
typically at 80 to 110°C and preferably at approximately
100°C, and requires 8 to 48 hours.

When r10 is-NHPB, the reaction is carried out in the
presence of a strong base (e.g., sodium hydride, potassium
hydride, lithium hexamethyldisilazide, etc., preferably sodium



aqueous nethanol, at 0 to 40[err]C, typically at O to 30[err]C and
preferably at approximately 25[err]C, requiring 1 to 24 hours. Conpounds of
Formula 8 in which [err] is amno and R3 is [err] wherein [err] is

di ([err])al kyl am no, pyrrolidin-1-yl, piperidin-21-yl, norpholin-4-yl or

pi perazin-1-yl can be prepared by reacting_aggoptionally substituted
2-nitrobenzoic acid chloride with an appropriate amne (e.g.,

di ([err])al kyl - am ne, pyrrolidine, etc.) to give the corresponding
2-nitro- behydmide) i ahsuitabie snAnerfente .« PME,r Z8Eyi ekhyilenet he ani ne

is carried 311 cbl, 2afyi A8PEEpEISEd LAY ¥0lsARentS, getcd' Oﬁeeeerzﬂfy

pyri di ne, | ene | or’ide, any ap roprlate m xture of abl e sol vents,
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t he correspgsduﬁgcan%érm% VA G rbadiny au%w hahhsdciabgél metgng agent
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(e.g., nitrpgeferatb OPrat Cdfprodimae iy’ 25°C, requiring 1 to 24 hours.

Compounds of Formula 8 in which Rlo is amino and r3 is
-C(O)R wherein R’ is di(Ci~- 4)a1kylamino, pyrrolidin-1-yl1,
piperidin=1-yl, morpholin-4-yl or piperazin-l-yl can be
prepared by reacting an optionally substituted 2-nitrobenzoic
acid chloride with an appropriate amine (e.g., di(Ci-4)alkyl-
amine, pyrrolidine, etc.) to give the corresponding 2-nitro-
benzamide, which is then hydrogenated. The reaction with the
amine is carried out in a suitable inert organic solvent
(e.g., dioxane, THF, pyridine, methylene chloride, any
appropriate mixture of suitable solvents, etc., preferably
dioxane) at 0 to 25°C, typically at 10 to 25°C and preferably
at approximately 20°C, and requires 0.5 to 2 hours. The
hydrogenation is carried out with a suitable catalyst (e.g.,
5% palladium on carbon (5% Pd/C), palladium hydroxide,
palladium acetate, etc., preferably 5% Pd/C) at 20°C to 50°C,
typically at 20 to 40°C and preferably at approximately 25°C,
and 15 to 50 psi, typically at 15 to 30 psi and preferably at
approximately 15 psi, and requires 4 to 24 hours.



20[err]C, typically at 20 to 40[err]C and preferably at approxi mately
20[err]C, requiring 1 to 8 hours. Proceeding simlarly, conpounds of
Formula 8 in which Ris hydroxy and R3 is [err] wherein [err] is

di ([err])al kyl am no, pyrrolidin-1-yl, piperidin-21-yl, norpholin-4-yl or
pi perazin-1-yl can be prepared by reacting optziaag‘rlal |y substituted
acetylsalicyloyl chloride with an appropriate I ne to give the
correspondi ng 2-acet oxybenzam de and then de-acetyl ating. The

de-acetyl ati on carthee »ifieciobdntolile acidi thhbeidlasts (prepared dynteacting

~ hydr oxi de, assi um hyvdraoxi de L. 1o bS0kers],C _tynically at 20 to
3%[e'rr] C ang eefccgl’rzfﬁ%"@ggp?55??@%’3?{52%5%e?‘? ,w{aén% are%{)ﬁti’a}&% to 48
hours. t Pr ocge:dimg'inia;tiil[ngr Iaggntorfppgndsonjilfy?brmllcariﬁé'n t}/ttilclutyl[ ahlorigle,
mercapto an | I : QLN r r :
pyrr oloi di n- 1-‘{#{3%3052'F i g?%hi‘\fgﬁaa%ﬁr%ﬁ% |%*%f€+éﬂbg é’%)%yggi@%ﬂe)c'an be
prepared by opkdonadly in. ghehpseaenedcorf 0 ekittP hidh IRF Win Fide solvent.
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am de, which_is then reduced. The reduction can be effected w sog(ﬁum
bor ohydri de éialﬁgﬂaﬁﬁfegyfeié?c?ﬁ?ﬁa‘ﬁye%ﬁeﬁ B[ é'ﬁxﬁ’é'lfﬁt? 5&'\3‘1"&" ry at
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in which [err]_ . er i's r i s
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2-ni trobenzoia® doegtcatopsnberet ke ad. appiorrgenc 3naan.uete-dadscddr e such

as |ithium diggberryslkyl £yPadt £0 Ofo diddceranld PieredabilyC Rl abpriovimaye1ihe
correspondi ng 2-nit rophenX ket one and then hydrogenating. The reaction
with the or g29CupFaTRiFingat t@d8 RPUFH- a suitable solvent, typically an
ether (e.g., THF, diethyl ether, ethylene glycol dinethyl ether, tert-butyl

Proceeding similarly, compounds of Formula 8 in which r10

is hydroxy and R3 is -C(O)R7 wherein R’ is di(C1-4)alkylamino,
pyrrolidin-l-yl, piperidin-1-yl, morpholin-4-yl or
piperazin-l-yl can be prepared by reacting optionally
substituted acetylsalicyloyl chloride with an appropriate
amine to give the corresponding 2-acetoxybenzamide and then
de~-acetylating. The de—-acetylation can be effected with a
suitable base (e.g., sodium hydroxide, potassium hydroxide,
etc.) at 0 to 50°C, typically at 20 to 30°C and preferably at
approximately 25°C, and requires 1 to 48 hours. |
Proceeding similarly, compounds of Formula 8 in which r10
is mercapto and RS is -C(O)R7 wherein R’ is di (C1-4)alkylamino,
pyrrolidin~l1-yl, piperidin-l1l-yl, morpholin-4-yl or piperazin-
1-yl can be prepared by reacting 2,2'-dithiosalicyclic acid
chloride with an appropriate amine to give the corresponding
2,2'-dithiosalicyclic acid amide, which is then reduced. The
reduction can be effected with sodium borohydride at
0 to 40°C, typically at 0 to 30°C and preferably at
approximately 25°C, and requires 1 to 24 hours.

Compounds of Formula 8 in which R0 is amino and R3. is
-C(0)R? wherein R’ is (C1-4)alkyl or (C3-g)cycloalkyl can be



met hyl ether, any appropriate m xture of suitable solvents, etc.,
preferably THF), at -90 to Of[err]C, typically at -40 to -30[err]C and
preferably at approximtely -40[err]C, and requires 0.2 to 2 hours. The
hydrogenation is carried out as descri bed above for that of the

2-ni trobenzam de. Proceeding simlarly, conpounds of Forrmula 8 in which
[err] is hydroxy and [err] is [err] wherein=<[@7r}.is ([err])al kyl or
([err])cycloal kyl can be prepared by reacting a corresponding

tyl salicyloyl chlogid t t
The. sorrespoREEREEESIBY: ERSRRERG 2 erereRafint P it keRaE T atE 10 o ve
descri bed abch&otddethétﬂeaacqpyteprxnteﬁliﬁhiumanngamp;@pnzanlaoch as
Proceedi ng si h@ﬁhYFé ?PQYgﬁi T £§{?”6&531?t%ﬂﬁﬂ3}diﬂéﬁk l%uBEEEépEQ and

R3 is [err] erein or ([€ ) Cycl oal g can
prepared by géxetthg gorsesee rzit? ophemyilo ketiongc pnd 58PB wi th an

appropri ate hyﬁﬁbeghafﬁﬁeocuﬁétfeé&ﬂw&vﬂmtQiérW@%h fate is carried
2, 2" -di t hi ophényl, “ket one reduci ng, a descrlbgg ove fo&ﬁgeductlon

‘of the 2,2 -8PEhiBsd PE&EF’P@ a%? e ot ha8 §Ehes: (819 8 whi ch
[err] is -NH@deehplbetheepaetnybone eplydoly dimernyduethefl, Faers-buByln which
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(e.q. trlfluoroacetlc anhydr | benzene SU|f3§% on

anhydride, ePc2 to 2_hours., The hydxeqenaniqn éPFE &ﬂh?&#l&é)deﬁﬁFibed
exanpl e, a canaoandgeftﬁhtnufatﬁhlzhuiunﬂbdhzuﬂzdes trifluoroacetyl is

prepared by treating the unprotected amine with trifluoroacetic anhydride
Proceeding similarly, compounds of Formula 8 in which r10

is hydroxy and R3 is -C(O)R7 wherein R7 is (Ci-4)alkyl or
(C3-g) cycloalkyl can be prepared by reacting a corresponding
acetylsalicyloyl chloride with an appropriate lithium
organocuprate to give the corresponding 2-acetoxyphenyl ketone
and then de-acetylating as described above for the
de-acetylation of the 2-acetoxybenzamide. Proceeding
similarly, compounds of Formula 8 in which Rlo is mercapto and
83 is -C(0O)R’ wherein R’ is (C1-4)alkyl or (C3-g)cycloalkyl can
be prepared by reacting a corresponding 2,2'-dithiosalicyclic
acid with an appropriate lithium organocuprate to give the
corresponding 2,2'-dithiophenyl ketone and then reducing as
described above for reduction of the 2,2'~dithiosalicyclic
acid amide.

Compounds of Formula 8 in which Rlo is -NHR6 can be
prepared by reacting a compound of Formula 8 in which rR10 is
amino with an appropriate alkylating agent in the presence of
a suitable base.  Compounds of Formula 8 in which Rlo is -NHP3
are prepared by treating a corresponding compound of Formula 8
in which R0 is amino with 1 to 1.5 molar equivalents of a
suitable amino group proteéting agent (e.g., trifluoroacetic

anhydride, benzene sulfonyl chloride, acetic anhydride, etc.,



in the presence of a suitable base (e.g., pyridine, triethyl- amne,

di i sopropyl ethylam ne, etc., preferably pyridine) at -10 to 25[err]C,
typically at 0 to 20[err]C, requiring 1 to 14 hours. Preparations of
conpounds of Fornmula 8 are described in Exanples 22, 23, 24 and 25.
Compounds of Fornmula | in which both Y and Z are CH can be prepared by
reacting a conmpound of Formula 8 with 3-brorsp2g8l-~propanol to give a
conmpound of Forrmula 10: [err] in which each X, t, [err] and [err] are as

defined in th f | t tQ F la_l th_th
rovi o that PESZRERBEY, CEARISoRORCR i Rl QR AT Bipm, $ xaRPTE: o, cobERERGe
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~a suitable base, al ni trogen base gr _a carb te se and
preferably potlgs Puﬁﬁg b%l’%‘t"é’l%&torﬁ ithA0°G/ | ReER rg? nE% BRUFRdi de

salt (e.g., 9deuafatmdndeofleéﬂ&pmawcbﬂ@om::aal Isy:bamnrmbbdoﬂndes such

as tetranet hgamn |ke etc., preferably sodiumi odi de)
and in a SU|¥§BPBTF§2? #gan?g $$%n (e.qg., acetonitrile, DWVF, NWP,
DMSO, any appropriate mxture of suitable solvents, etc., preferably

acetonitrile) at %meeuﬁéP[Sfri‘ &IVEP' fairl Wtﬁtcrﬁ%&t‘i’x &1%@ 2] @r@"8H can
preferably at approximte r]C
be prepared by reactxng a compound of Formula 8 with 3-bromo-

l-propanol to give a compound of Formula 10:

L SO
(R )‘
HO X
W 6
10

in which each X, ¢, R3 and ré are as defined in the Summary of
the Invention with respect to Formula I (with the proviso that
each R4 that is hydroxy is protected by a Pl protective
group), converting the compound of Formula 10 to a compound of
Formula 9: |

. 3
* (a4
L X
Wﬁ
9

in which L is a leaving group, reacting the compound of
Formula 9 with a compound of Formula 5, and then removing any
Pl and P3 protective groups that are present.



requires 8 to 48 hours. The conversion of the conmpound of Formula 10 to the
conpound of Fornula 9 can be carried out with an appropri ate agent for
formng a suitable | eaving group (e.g., methane- sul fonyl chloride,

p-tol uene sul fonyl chloride, thionyl chloride, phosphorous pentachloride,
phosphor ous oxychl oride, and the like). The reaction between the conpounds
of Formula 8 and the 3-bromp-1-propanol is caré9ed out in a suitable inert
organi c solvent (e.g., acetonitrile, DVF, NWP, DMBO, toluene, any

appropriate m xtur f f gga o8 | @)1 &t
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Compounds of torhul err
requires 8 to 48 hours.

The conversion of the compound of Formula 10 to the
compound of Formula 9 can be carried out with an appropriate
agent for forming a suitable leaving group (e.g., methane-
sulfonyl chloride, p-toluene sulfonylchloride, thionyl
chloride; phosphorous pentachloride, phosphorous oxychloride,
and the like). The reaction between the compounds of Formula
8 and the 3~bromo-l-propanol is carried out in a suitable
inert organic solvent (e.g., acetonitrile, DMF, NMP, DMSO,
toluene, any appropriate mixture of suitable solvents, etc.,
preferably acetonitrile) at 80 to 160°C, typically at
100 to 140°C and preferably at reflux temperature, and
requires 1 to 8 hours. The preparation of a compound of
Formula 9 is described in Example 28. Preparations of
compounds of Formula I in which both Y and Z are CH are
described in Examples 26, 27 and 29.

Additional Piocesses

Compounds of Formula I in which R! is amino can be
prepared by hydrogenating a compound of Formula I in which Rl
is nitro. The hydrogenation is carried out with a suitable
catalyst (e.g., 10% Pd/c, palladium hydroxide, palladium
acetate, etc., preferably 10% Pd/C) in a suitable alcochol



trifl uoroacer'tyl am no or methyl sul fonyl am no can be prepared by reacting a
conpound of Fornmula | in which RL is amno with acetic anhydride,
trifluoroacetic anhydride or methanesul fonyl chloride, respectively. The
reaction is carried out in a suitable inert organic solvent (e.g.,

pyridi ne, 2,6-dinethyl- pyridine, dichloronethane, triethylam ne, any
appropriate m xture of suitable solvents, et"c.3,o preferably pyridine) at O
to 40[err]C, typically at O to 10[err]C and preferably at approximately

Oferr]C, and srdawdteS(eOgFa ,{ etBahol) Smeirhenm.ep@mﬁta;g&dﬁrﬁ@mmr&eofof
| sul f on 0 1S ri bed, | n Ex e 37.
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approximately 20[err] C, and reqwres 12 to /2 hours. The preparation of a

- conpound of HSSeRiRed iR RAFABR fe?ﬁ] is methyl is described in Exanple 30.
Conmpounds of Fornmula I in which Ris ([err])al kyl can be prepared by

reacting a conpou of Far I hydr.o W t

~appropriate al kyl ° é’u 3&% ?ﬁﬁm‘c’\}gﬂ# 1;? ‘%{éhc%];r Y Hgﬁ%'?’l?é presence
of a strong lta'shtl@ergaceswhmmo or mthymfmlmmmwppered by

l'i thium hexa%&'&%‘;ﬂ ! éanHSun&th F&fxﬁif& apl in i.g{ih y@lrs' Qﬁt)in%nditﬁ a

suitabl e inert organic¢c solV . THF, yl ene gl ycol dinmeth
other, any apoegs .apeym@aretmfﬂmm%twmma o= bk eoeaBLohiE)
at 0 to 50[ echlloridgpi eespectivélyt 0 Plid ardddtivid is carried out in a

suitable inert organic solvent (e.g., pyridine, 2, 6-dimethyl-
pyridine, dichloromethane, triethylamine, any appropriate
mixture of suitable solvents, etc., preferably pyridine) at
0 to 40°C, typically at 0 to 10°C and preferably at
approximately 0°C, and requires 0.5 to 3 hours. The
preparation of a compound of Formula I in which rR? is
methylsulfonylamino is described in Example 37.

Compounds of Formula I in which RO is (Cl-s)alkyi and R®
is hydro can be prepared by reacting a corresponding compound
of Formula I in which p is 0 with an appropriate alkylating
agent in a suitable iner; organic solvent (e.g., ethancol,
acetonitrile, DMF, NMP, any appropriate mixture of suitable
solvents, etc., preferably ethanol). The reaction is carried
out at 0 to 30°, typically at 20 to 30°C and preferably at
approximately 20°C, and requires 12 to 72 hours. The
preparation of a compound of Formula I in which Rs is methyl
is described in Example 30.

Compounds of Formula I in which RS is (Ci-g)alkyl can be
prepared by readting a compound of Formula I in which R® is
hydro with an appropriate alkylating agent. The alkylation is
carried out in the presence of a strong base (e.g., sodium



preferably at approximtely 20[err]C, and requires 1 to 65 hours. Conpounds
of Formula | in which [err] and [err] are each ([err])al kyl can be prepared
by proceedi ng as described above but carrying out the alkylation at 20 to
80[err]C, typically at 50 to 70[err]C and preferably at approxi mately
50[err]C, requiring 5 to 24 hours. The preparstlon of a compound of Formul a
| in which R5 and R6 are each nethyl is descr Bed in Exanpl e 31. Conpounds.
of Formula | in which [err] and/or [err] is hydroxy can be prepared by
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Compounds of Formula I in which R! and/or R? is hydroxy
can be prepared by demethylating a compound of Formula I in
which R! and/or R is methoxy. The demethylation is carried
out by standard methods with an appropriate demethylating
agent (e.g., sodium cyanide, boron tribromide, boron
trichloride, etc., preferably sodium cyanide) in“a suitable
inert organic solvent (e.g., DMSO, NMP, HMPA, methylene
chloride, 1,2-dichloroethane, any appropriate mixture of
suitable solvents, etc., preferably DMSO) at 80 to 180°C,
typically at 100 to 160°C and preferably at reflux
temperature, and requires 2 to 24 hours. The preparation of a
compound of Formula I in which R is hydroxy is described in
Example 32.

COmpoundS of Formula I in which one or both of Y and 2
are N and RY is halo can be prepared by halogenating a
compound of Formula I in which one or both of Y and 2 are N
and t is 0. The halogenation can be carried out with a
suitable halogenating agent (e.g., N~chlorosuccinimide (NCS),
N-bromosuccinimide (NBS), etc.) in the presence of 1
equivalent of acid (e.g., hydrochloric acid, hydrobromic acid,
etc.) and in a suitable inert organic solvent (e.g., DMF,



DMF) at O to 100[err]C, typically at 20 to 60[err]C and preferably at
approximately 55[err]C, requiring 1 to 12 hours. The preparation of a
conmpound of Formula | in which [err] is chloro is described in Exanple 33.
Compounds of Fornmula | in which [err] is halo can be prepared by

hal ogenating a conpound of Formula | in which I s hydro. The hal ogenati on
can be carried out wwth a suitable hal ogenatlﬁg agent (e.g., NCS, NBS,
etc.) in the presence of at |least 6 equivalents of acid (e.g., hydrochloric
acid, hydrobpmsdc DipUl, Nﬂ@y)anyutﬁprapriatbahhathmerbfosganableosabments,

.g., DWF, O | {.abl
((a'ta cg preferd %%pr{ N.Ef ) er ﬁ%ﬁ'ﬁ%ﬁl@ ?FE(’ P9508€ gb[éféfg%id‘;
preferabl y am‘lﬁbpabxﬂ nee el §0°%| dvplicaliygatr |2|Qgt9? £6°Q 2280 prefarably at
preparation hpgo dwi g"cFO&@&harkngnwebcbz[ﬁaﬁ}s' S PHOMBrépatiiSidd bed

I n Exanpl e 34. Corrpoun Fornmula | 1.n which g [err] 1S cyano can
be prepared ®§ 2yeFRRAMAG A FATMII Toftna ¥BdRBoBNAL fc%?ﬁ?ll |desexdhed
[err] or [erip Efamiple®.33he reaction is carried out with copper(l) cyanide
in a suitable inert organic solvent (e.g., NWP, DWPU, DM, any appropriate .
m xture of suitable solvents, etc., preferably NVP) under an inert

at nosphere (e.g.,Compoundsief Rppmulax @ inawhisb R 280haio] Ganpbeferably at
appr oxi mat el r hQgr r a
2ppr x| et ol r BB W RN Ann, EohoRdalOH ot bt CHRIAULLD 2

Conpounds of t¥R¥ARQ: | The hadqgenssion sanpher Faceied. °‘é"a|‘1’iyt1&c%e?ﬂ’élﬂ@-e
acid addlthmwér&mg %’:y“etximg(etlge fwes,bnss,fetms) Oin ax¥®PPesehed of

A ternativel3t TeRFEE Shhvritany FEARART (6r o D tRdkterofld e o

conpounds ofhydrohtamilc ridye emcepanad bn acauvitalle hinéxteoxganiid or ns
solvent (e.g., DMF, DMSO, DMPU, NMP, any appropriate mixture
of suitable solvents, etc., preferably DMF) at 0 to 100°C,
typically at 20 to 60°C and preferably at approximately 20°C,
requiring 1 to 12 hours. The preparation of a compound of
Formula I in which R® is bromo is described in Example 34.

Compounds of Formula I in which R? or R? is cyano can be
prepared by cyano-de-halogenation of a compound of Formula I
in which R% or RY is halo. The reaction is carried out with
copper(I) cyanide in a suitable inert organic solvent (e.g.,
NMP, DMPU, DMF, any appropriate mixture of suitable solvents,
etc., preferably NMP) under an inert atmosphere (e.g., argon,
nitrogen, etc.) at 150 to 220°C, préferably at approximately
200°C, and requires 8 to 24 hours. The preparation of a
compound of Formula I in which R® is cyano is described in
Example 35.

Compounds of Formula I may be prepared as pharmaceuti-~
cally acceptable acid addition salts by reacting the free base
forms of a compound of Formula I with a pharmaceutically
acceptéble inorganic or organic acid. Alternatively, the
pharmaceutically acceptable base addition salts of compounds
of Formula I may be prepared by reacting the free acid forms



- 33 - of conmpounds of Formula | with pharmaceutically acceptable inorganic
or organi c bases. Inorganic and organic acids and bases suitable for the
preparation of the pharmaceutically acceptable salts of conpounds of
Formula | are set forth in the definitions section of this application.
Alternatively, the salt fornms of the conpounds, of Fornmula | may be prepared
using salts of the starting materials or i nterdtedi ates. The free acid or
free base forns of the conmpounds of Fornula | can be prepared fromthe

corres pgndi PQDFQWI Hds &F wrhgqa adetndﬁh'ihﬁ?\c&aiicéD{)ynadE&pﬁ!ﬂd@| e,
conpounds of Formu in an acid. additiop_ sa r e converfed t
th(rarp cor r esporidiFRF FaSFHBPEr gﬁg? w??ﬂr%é%t?tg%ﬁgﬁasr@'? c—?cd‘.‘%s and’
annonlun1hyrkhnsekasnﬂﬂﬂhh!ﬁfo&odhanphgnanatden @fctbe nhnqnanuktﬁﬁaﬂlm'nula
| in a base al r t free
aadgééﬂt%l%a stalft% gF rrggmp §U§QQV§£ ﬁ r‘glc I or| C aC| d et 2€

acid by treatin suita

N- oxi des of tﬁh?(ﬂﬁﬁiﬁhﬁi9n§fSPGF#QPaOf %h.Stﬂpgﬁiﬁiﬁiﬂﬁtn/ﬁkﬁﬁﬂﬂ Wﬁ%Yr

unoxi di zed T QiHg QallthEzrpEPOENEnafl cEﬂﬁauhaslowﬁ&mpm Heplared g.
trifluoroperacetic acid, perpaleic a %gergﬁgég %é#f e acetlc aC|d

met a- chl or op SR SRASIT Ofcithe éf'er)" €350l vent

(e.g., a hal ogenated hydrocarbon such as nethylene chlorlde) at

approxi mately Of er rnativye t s pf f
Formul a I ca% o’ e 24dd S kS ekes’ BEsl" PELHE 06 ee' Lo D

mat eri al , é‘ormglqorro@oadbngpaspaneﬂeﬁmmothsmqumimq pase gdddsion a
conmpound Of stylreﬂoa: %ciﬁomaqe%nosaferfym | Pdr %ﬂgett danta@notfe

prepared from N-oxi des of npounds

For nu| a tre
reduci ng agefiermmla I dg F&r acéél FG@’O-H?%%%I%R t‘%‘?% %ﬁh&g’&’( e%l i“Chi um
bor ohydri de, tﬁﬁjIdﬁﬁﬂ@%b@hﬁdhgdfreéhbssé%ylStiéadﬂg)rwm d reditabiléc basec. )

In an Su'tab|F |nert o %nlchydroxide sclution, sodium hydroxide, etc.).
Compounds of Formula I in a base addition salt form may be
converted to the corresponding free acid by treating with a
suitable acid (e.g., hydrochloric acid, etc).

The N-oxides of the compounds of Formula I can be
prepared by treating an unoxidized form of the compound of
Formula I with an oxidizing agent (e.g., trifluoroperacetic
acid, permaleic acid, perbenzoic acid, peracetic acid,
meta-chloroperoxybenzoic acid, etc.) in a suitable inert
organic solvent (e.g., a halogenated hydrocarbon such as
methylene chloride) at approximately 0°C. Alternatively, the
N-oxides of the compounds of Formula I can be prepared from
the N-oxide of an appropriate starting material, i.e., by
proceeding as in Reaction Scheme I with the N-oxide of a
compound of Formula 2.

Compounds of Formula I in unoxidized form can be prepared
from N-oxides of compounds of Formula I by treating with a
reducing agent (e.g., sulfur, sulfur dioxide, triphenyl
phosphine, lithium borohydride, sodium borohydride, phosphorus
trichloride, tribromide, etc.) in an suitable inert organic



- 34 - solvent (e.g., acetonitrile, ethanol, aqueous di oxane, etc.) at 0 to
80[err]C. In summary, an aspect of this invention is a process for
preparing a conpound of Fornmula I: [err] in which: pis Oor 1; t is 0, 1
or 2; Xis O, Sor NR6 (in which [err] is hydro or ([err])alkyl); Y and Z
are independently CH or N, [err] is hydro, hydroxy, halo, nitro, am no,
cyano, ([err])- alkylthio, acetylam no, trifd 8% eacetyl anm no,

met hyl sul fonyl am no, ([err])alkyl, ([err])cycloal kyl,

([err])cycloal kyl ([.err])al kyl L32-yl..arvl, te r

aryl ([err])al x’,‘*%et‘ér'@atr’y%ff‘é%’??%‘%ér , Lt’?%#% a%]%?%ﬁ;%,&'idxane, etc.)
([err])cycl oatkyd de/,8q%err]) cycl oal kyl ([err])al kyl oxy, 2-propynyl oxy,"
aryl oxy, heteroaryloxy, aryl([err])al kyl oxy or heteroaryl ([err])al kyl oxy
(wherein alkyl is optionally substituted with one to three halo atons and
aryl or heteroarylIn Susardhalny aspesti ot BAig iAverkion i pARgesLSRS
i ndependent | % %9Ja8G1nQd af ehpBaha 8BIF&¥MAEPa; I R2 i s hydro, hydroxy, halo,
cyano, ([enr¥3alkyl or ([err])- alkyloxy (wherein alkyl is optionally
substituted with one to three halo atong); R3 is [err] (wherein [err] is

([err])alkyl, ([err])cycloal kyl, di([-fr])alkylanino, s
N-([err]?ilrzziN-(}sr{L)?lky;oxya Fgnin 'dSS'FnH’ . (r%)
_ err])a oxy) am né of i di nkl - . piXper n-
([err])alky yloxy)am m oA |

=’

in which:

p is 0 or 1;

t is 0, 1 or 2;

X is 0, 'S or NR® (in which R® is hydro or (Ci-g)alkyl);

Y and Z are independently CH or N; )

R} is hydro, hydroxy, halo, nitro, amino, cyano, (Ci-4)-
alkylthio, acetylamino, trifluorocacetylamino,
methylsulfonylamino, (Ci-¢)alkyl, (C3-g)cycloalkyl,
(C3-s)cycloalkyl(c1_4)aikyl, oxazol-2-yl, aryl, heteroaryl,
aryl(C1-4)alkyl, heterocaryl(Ci-4)alkyl, (Ci1-g¢)alkyloxy,
(C3-6) cycloalkyloxy, (C3-g)cycloalkyl(Ci-4)alkyloxy,
2-propynyloxy, aryloxy, heteroaryloxy, aryl(Ci-4)alkyloxy or
heterocaryl (Ci1-4)alkyloxy (wherein alkyl is optionally
substituted with one to three halo atoms and aryl or
heteroaryl is optionally substituted with one to two
substituents independently selected from halo and cyano):;
R? is hydro, hydroxy, halo, cyano, (Ci-g)alkyl or (Ci-¢)-
alkyloxy (wherein alkyl is optionally substituted with one to
three halo atoms): |

R3 is -c(0)R7 (wherein R’ is (Ci-g)alkyl, (C3-g)cycloalkyl,
di(Ci-4)alkylamino, N-(Ci-4)alkyl-N-(Ci-4)alkyloxyamino,

7



| -yl, nmorpholin-4-yl or piperazin-l-yl); [err] is halo, hydroxy, cyano,
([err])alkyl or ([err])al kyloxy; and [err] is ([err])al kyl; and the
pharmaceutically acceptable salts and N oxides thereof, which process
conprises: (A wherein pis 0 and one or both of Y and Z are N, (i)
reacting a conmpound of Formula 3: 3 in whi ch_gﬁr_l i s hydroxy, nercapto or
[err] and each [err], [err] and [err] are as detined above (with the
proviso that each [err] and/or [err] that is hydroxy is protected by a
[err] protecti{@p-gralkpl (MQh-4 adkydoxyd aginpor pura<>¥id{.er1-]-y2, i piper bgin-

Y, Z, [err] ier'ﬁtéﬁé[o&ox ﬁ&civ%r(\ye? %angig $0 that one or both of Y

and Z are N a €ac 'S pr ected by a [errl
protective gr%u ps %v@r&'@nﬁmy (Férﬁ}abkﬁ-e‘éh (el g6 by ey And
present; (B) whefgi (ClY @@il@l@r and¢heCpharmacedfically £6CePidbIy Salts
corrpound of Formula 3 in which [err] is hydroxy to a co ound of Formula 7:

[err] 7 in wARH ¥-9Xides ShATKPLar 4 ﬁcénHrQSEﬁs[E?‘F?r ferr] are as

defined above (with the proviso that each hydroxy group present is

prot ected by err rptectjv I OuR and e ct| the npound of
Formula 7 wi tEP’[ T %f’{ﬁzg)r %ﬂé‘%e A R%HE? F h?/ﬁ?%g
mercapto, [err] or(ibrr#eéwmgeim degapionnal plfoi'ecrtnu\}.e group) and each t,

[err] and [err] are as deflned above (with the proviso that each [err]
group that is hydroxy is

ll

in which R9 is hydroxy, mercapto or -NI-IR6 and each Rl, R2 and

RS are ds defined above (with the proviso that each Rl and/or

R? that is hydroxy is protected by a pl protect.{ve group) with
a compound of Formula 2:

in which t, Y, Z, R3 and RY are as above (with the proviso
that one or both of Y and Z are N and each hydroxy group
present is protected by a pl protective group), and then
removing any pl protective groups that are present;

(B) wherein Y and 2 are each CH,



protected by a [err] protective group), and then renoving any [err] and P3
protective groups that are present; (C wherein Y and Z are each CH (i)
reacting a conpound of Formula 8 with 3-brono-1- propanol to give a
conpound of Fornula 10: - 37 - [err] in which each X, t, [err] and [err]
are as defined above (with the proviso that each [err] that is hydroxy is
protected by a [err] protective group); (ii)-cdverting the conmpound of
Forrmula 10 to give a conpound of Forrmula 9: in which L is a |eaving group;
(i) reacting the conpound of Formula 9 with a conpound of Forgula 5:
[err] 5 in which e&th [eenVerning o3 rqompaund; afefiorayplabdyan(whight Re is
provi so that gfgpo,hyd&p)g/ Brpdund e¥cibring1ar ot ected by a [err] protective
group) and renobving any [err] and [err] protective groups that are present;
- 38 - (D optionally hal ogenating a conpound of Formula | in which [err]

~is hydro to give a conpound of Fornula | in,bhich [err] is halo; (E)
optionally halogenating a conpound of Fopsaf a b/*“\MhiCh one or both of Y
and Z are Nandt is O to giveaconpou r mul in which one or both
of Yand Z are Nand R4 is 2 ./

in which L is a leaving group and each Rl and R? are as
defined above (with the proviso that each hydroxy group
present is protected by a Pl protective group); and
(ii) reacting the compound of Formula 7 with a compound
of Formula 8:
-

R
(RY)
10 A

in which r10 is hydroxy, mercapto, -NHR® oz-rNHP3 (wherein p3
is a protective group) and each t, R3 and R are as defined
above (with the proviso that each R4 group that is hydroxy is
protected by a pl protective group), and then removing any pl
and P3 protective groups that are present;

(C) 'ﬁherein Y and Z are each CH,
(1) reacting a compound of Formula 8 with 3-bromo-1-
propanol to give a compound of Formula 10:



hal o; (F) optionally denethylating a compound of Formula | in which [err]
is methoxy to give a conpound of Formula | in which [err] is hydroxy; (G
optionally cyano-de-hal ogenati ng a conpound of Formula | in which [err] or
[err] is halogen to give a conpound of Fornmula | in which [err] of [err],
respectively, is cyano; (H) optionally reducing a conpound of Forrmula |I in
which [err] is nitro to give a conpound of kogguka | in which [err] is
amno; (lI) optionally reacting a conpound of Formula I in which is am no
wi th acetic anhydride, trifluoroacetic anhydride or n?;hanesulfonyl
chloride to give a conpound of Forrmula | in which [erf] (&& acetyl am no,
trifluoroacetylam no or nethyl - sul fonyl'ag pew rekpekfvely; (J) optionally

al kyl ating a conmpound of Formula | in whic ) ve a conpound of
Formula | in which [err] is ([err] 6)alkyl; |1y al kylating a
compound of Formula I in which R6 is hydro to gpve a~conpound of Formnula I
in which [err] is ([err] 6)alkyl; (L) optionally oxidizing a conpound of
Formula | to give an N-oxide derivative thereof; -39 - (M optionally

reduci ng an N-oxide derivative of_a conpound of Fornmula | to unoxidized
form (N) opthowhith eashexjitg =° corp®hdref asodefineld abboea(with the

phar maceutically.acc b 4; d (0 tionall i alt form
o = conpount“8V: B, FRRE pEeR o il {5 ony 35! $rBRRKECH'BY & ¢
protective group);
(ii) converting the compound of Formula 10 to give a

compound of Formula 9:

L\/\/ xﬁ ‘
9 _

in which L is a leaving group:
(iid) reacting the compound of Formula 9 with a
compound of Formula 5:

in which each R! and R2 are as defined above (with the proviso
that each hydroxy group present is protected by a P!
protective group) and removing any Pl and P3 protective groups
that are present;

o~



- 40 - EXAWPLE 1 1-[2-(D fluoronethoxy)phenyl]pi perazine The followng is
the preparation of a conpound of Formula 5 in which [err] is

di fl uoronet hoxy and [err] is hydro. A m xture of 2-nitrophenol (6.01 g,
43.2 mol ) and sodi um hydroxide (8.6 g, 216 mmol) in 50 nL of di oxane and
50 nL of water was heated to 70[err] C and chl orodi fl uoronet hane gas was

i ntroduced. The nmixture was diluted with wat&® and extracted with di et hyl
et her. The organi c phase was washed wi th agueous sodi um hydroxi de and then

brine, dried)l erdﬂt)io’ﬁﬂlﬁp%@.@b&ﬁh@ﬁ!n§0agb&xﬁpound of Formula I in which
1-di fl uor oneth o§% ni t robenzene %8 21 %g #%d?s an_qil. A mxture
of 1-difl uorfoneth®&ALL. ¥o BHEN2HRMPRY Epgmu 10 1R i FoatiSadi um
on carbon (halleg) in 100 nL of ethanol was stirred under a hydrogen
atmosphere at roomtenperature for approximtely 24 hours. The m xture was

filtered and the filtrate was concentrated to give 2-difl uoronethoxyaniline
(5.14 g, 32.&Evloptisnaily halagehating af comppynd @HhEgamdzad [imehdshi4

g, 32.3 mmlaneara& @Jo%&:celfoszoshayh)awue swair@qu WIa#gQwagco&%oénmk) in

50 nL of n-butangl was heated I ux hours. "Pot assi umgcar bonat e
(8.9 g, 64. FarmAlp \Eaénaa&é&haﬁaeh%ﬁtwlhtO#e‘fmé ZoaTen btk BRdhE: ¥ 24
hours. The mMHagigjre was extracted with 2N hydrochloric acid and the extract
cooled to approximately O[err]C and then basified with sodi um hydroxide to
give a precipitate. The precipitate was extracted with ethyl acetate. The
et hyl acet at(@)extopdionadd ywdehetihylatihg i accompowt (df£Fidymead I in which

concent rat el T igthbdye e our b Lofboind b4 BLARIATY A4 HBlknchlL 190

wi th 5% net hanol / net ori ct fractions were conbi ned and
concentrate@ydﬂﬂ§yhe3|due was crystalllzed from hydrochloric acid in

(G) optionally cyano-de-halogenating a compound of Formula I
in which R2 or R? is halogen to give a compound of Formula I
in which Rr2 of R‘, respectively, is cyano;

(H) optionally reducing a compound of Formula I in which Rl
is nitro to give a compound of Formula I in which Rl is amino;

(I) optionally reacting a compound of Formula I in which Rl
is amino with acetic anhydride, trifluoroacetic anhydride or
methanesulfonyl chloride to give a compound of Formula I in
which R! is acetylamino, trifluorcacetylamino or methyl-
sulfonylamino, respectively;

(J) optionally alkylating a compound of Formula I in which p
is 0 to give a compound of Formula I in which R5 is (C1-~
6)alkyl;

(K) optionally alkylating a compound of Formula I in which R®
is hydro to give a compound of Formula I in which R6 is (Ci1-

6) alkylu

(L) optionally oxidizing a compound of Formula I to give an
N-oxide derivative thereof:;



- 41 - methanol to give 1-[2-(difluoronethoxy)phenyl]pi perazine
hydrochloride (1.32 g, 4.38 mmol ), mp. 165-176[err] C. EXAMPLE 2
1-[2-(2,2,2-Trifluoroet hoxy)phenyl ] pi perazine The following is the
preparation of a conpound of Forrmula 5 in which [err] is
2,2,2-trifluoroethoxy and [err] ts hydro. A'Dif%ﬁée of
2-(2,2,2-trifluoroethoxy)aniline (3.89 g, 20.4 1),

bi s(2-chl oroet hyl ) am ne hydrochloride (3.64 g, 20.4 muol), potassium
carbonate (2.82 g, 20.4 mvol) and sodiumiodide (0.6 g, 4.1 nmol) in 10 nL

of 2-nmet hoxye | ether heat ed. refl ux .far LS. Af THE~H1
was cool ed an&ggo ﬂagbﬁn%ﬁf%dﬂ% léﬁﬂﬁﬁiéi#géfgpﬂ%§§xgggg§dgg.g ?ﬁ%§%#§§ure
was extract edofii Férmile/|I aneturtaxidbeesd fioitiand t he conbi ned organic |ayers

~were washed with brine, dried (Na2SO4) and concentrated. The residue was

purified on silica gel by colum chromatography eluting mﬁih 5%

met hanol / met hyNenecpbiona by tepryerting a compound of Formula I into a |
1-[2-(2, 2, 2- tph i aat Dy hipedeabne aaileg aad74 g, 10.6 mmol). The free
base was recrystallized fromhydrochloric acid in al cohol to give
1-12-(2,2,2-trifluoro- ethoxy)phenyl] pi perazi ne hydrochl oride, mp.

172- 173[ er r] C(ofr oepeilbngl By ¢onvertipice a2 salt folmt pfuai ngmpehndrefit
starting mategials - ( - tridl woroet hoxy)aniline the foll ow ng
conpounds of elé—%f"%}%og %?er‘é”%?%&g eff(?:ﬁhsfubsti tuting 2-trifluoronethylaniline
gave 1-(2-trifluoro- nethyl phenyl)-piperazine; substituting
2-trifluoronethoxyaniline gave 1-(2-trifluoro- nethoxyphenyl) - pi perazi ne;
Substituting 2-n-propylaniline gave 1-(2-n-propyl phenyl)- piperazine, mp.
213-215[err] C



- 42 - substituting 2-neopentoxyaniline gave 1-(2-neopent oxyphenyl)-

pi perazi ne; substituting 2-(2-propynyl oxy)aniline gave 1-[2-(2-propynyl -
oxy) phenyl ] - pi perazi ne; substituting 2-cycl opropyl aniline gave

1- (2-cycl opropyl - phenyl) pi perazi ne di hydrochloride, mp. 2124-133[err]C,
substituting 2-benzyl aniline gave 1-(2-benzyl phenyl)- piperazine;
substituting N-(2-am nophenyl)acetam de gave 2- pi per azi n-

1-yl phenyl ) acet am de; substituting N-(2-am nophenyl)trifluoroacetan de gave
N- (2- pi perazi n-1-yl -phenyl )trifl uoroacet anEX¥AMPEENEt i t uti ng

4- et hyl - 2- met hoxyani | i ne gave 1-(4-nethyl-2- net hoxyphenyl) - plpera2|ne

m p. 207-224[err]C, substituting 5-chloro-2-nmethoxyaniline gave

1- (5-chl or o- 2- net hoxyphenyRy{grfBifitiocometinoxyipheényl lpiperazine

4-f | uor o- 2- met hoxyani |l i ne gave 1-(4-fluoro-2- nethoxyphenyl)-pi perazi ne

di hydrochl oride, mp. 202-204[err]C, substituting 5-fluoro-2- nethoﬁyanlllne

gave 1-(5-fl uor o- Zharficidepinenys) thepBrepasat ion H9fird FARRqURS ormula

181-184[err] @ i&uwllchuuallngdeEtmﬁsrém& dpaemdl 192ty dlrdf.2- br ono- 4-
fl uor ophenyl ) pi perazi ne; substituting 2,4-di (2,2, 2- trlfluoroethoxy)anlllne

gave 1-[2,4-di(2,2,2-trif|uoroethoxy)phenyl]p|pera2|ne substituting
2- am nobi phenyl gav eniktinreh of- 2-y1h.p'rpphenbh'exszmd gubsli2 wmol) and sodium

2-(2,2,2-trif %Q ﬁﬁ)sz ”EEEF 4§ NEn 98¢ Gurl - ]é%?%me and 50 mL of

2- trlfluoroet met hy hen L%h era2|ne
1- (2- Oxazol - Zﬂflef?héﬁfl mﬁpeﬂaipna end| shlgredd i uaremethaaeagrsn vas a
conpound of HerPddaced.n PheChikEire wés Fored Wit RAtEE: iahd ¥&t@acted

with diethyl ether. The organic phase was washed with aqueous
sodium hydroxide and then brine, dried (MgSO4) and
concentrated to give 1-d1fluoromethoxy-z—nitrobenzene (8.21 g,
43.4 mmol) as an oil.

A mixture of l-difluoromethoxy-2-nitrobenzene (8.21 g,
~43.4 mmol) and 10% palladium on carbon (1.1 g) in 100 mL of
ethanol was stirred under a hydrogen atmosphere at room
temperature for approximately 24 hours. The mixture was
filtered and the filtrate was concentrated to give
2-difluoromethoxyaniline (5.14 g, 32.3 mol) as an oil.

A mixture of Z-difluoromethoxyaniline (5.14 g, 32.3 mmol)
and bis(chloroethyl)amine hydrochloride (5.8 g, 32.5 mmol) in
50 mL of n-butanol was heated at reflux for 48 hours.
Potassium carbonate (8.9 g, 64.5 mmol) was added and heated at
refiux for approximately 24 hours. Thé mixture was extracted
with 2N hydrochloric acid and the extract cooled to
approximately 0°C and then basified with sodium hydroxide to
give a precipitate. The precipitate was extracted with ethyl
acetate. The ethyl acetate extract was washed with brine,
dried (MgSO4) and concentrated. The residue was purified by
column chromatography eluting with 5% methanol/methylene
chloride. Product fractions were combined and concentrated.
The residue was crystallized from hydrochloric acid in



- 43 - A mxture of 2-fluorobenzoic acid (4.5 g, 32.14 nmol) and oxal yl
chloride (4.1 nL, 48.2 nL) in 2 drops of DMF and 40 nL of nethyl ene
chloride was heated at reflux for 2 hours. The mixture was allowed to cool
to roomtenperature and stirred for approximately 12 hours and then the
solvents were renoved by rotary evaporation. Thﬁ resi due was sl ow y added
to a suspension of 2-bronoethyl am ne hydrobrbnf e (5.7 g, 28 nmmol ) and
triethylamne (21 nL, 160 mmol) in 200 nL of benzene. The m xture was

heat edda]E r ef ingthans1 1o @Jiué,l-adz-ow_eruhmmlcnbayo pn&nymmpﬁepetuﬁm@nd theg
stirred for a rs. Luyr e Was D wi th water an
t he aqueous Ig ggg%/\gjéggs]'g&p%ré'%g{d 4e°>|??r g%:r{ééz'wm?ﬁ'ngtgﬁy?lzg?bhl oride (2x
50 nL). The conbined extracts were dried ([err]) and concentrated. The
residue was purified on silica gel by col uggagBggmato- graphy eluting with
hexanes/ et hyl acetate (5:1) to give 2-

fluoro-1-(4,5-di hydrooxazol -2-yl )benzene (1.96 g, 11.9 mmol). A m xture of

2-fluoro-1-(4,5-di hydrooxpzgl«, k%?ﬂﬁoﬁéeéhgx¥?gh§nmﬂpé‘f&ﬁéke'

peroxi de hydrate (7 g) in 40 nL of benzene was heated at reflux for 24
hours. The m xture was allowed to cool to roomtenperature, filtered and
- concentrated by rorneyteVbgpweing i i) .theh@riepardtdonadfpar compound of | Formokd

T T e s

'N-benzyl pi perazine (3.56 g, 20.2 nml) in 25 nL of THF was cooled to [err]C
and then n-butylliihpimyes Sdded.a, e Rriledusrvatnskysasdifhel g5rdé 4,or 30

m nutes and at_roomtenperature for an_additional hour._ The n1xtgge was
cool ed to [ert§ ¢ dMPneP it (4 hioreeshyldpming hrdrechionide o(3 o4 Fmyyp) )
was sl owly adziend mbiel )y povassiam zarbondteo (2a821 §p 20 04N sussiDre raridirsodiiish

stirred at roféi&{c?émfd aé ‘&,e 4f.<1r mmol) in 10 mL of 2-methoxyethyl ether was
heated at reflux for 4.5 hours. The mixture was cooled and
20 mL of an aqueous solution at pH 9 was added. The mixture
was extracted with ethyl acetate (4x 50 mL) and the combined
organic -layers were washed with brine, dried (Na2S04) and
concentrated. The residue-was purified on silica gel by
column chromatography eluting with 5% methanol/methylene
chloride to give 1-(2-(2,2,2-trifluorocethoxy)phenyl]piperazine
(2.74 g, 10.6 mmol). The free base was recrystallized from

hydrochloric acid in alcohol to give 1-{2-(2,2,2-trifluoro~
ethoxy)phenyllpiperazine hydrochloride, m.p. 172-173°C.

Proceeding as in Example 2 but substituting different
starting materials for 2-(2,2,2-trifluorocethoxy)aniline the
following compounds of Formula 5 were prepared:

substituting 2-trifluoromethylaniline gave l-(2-trifluoro-
methylphenyl) -piperazine; '
substituting 2-trifluoromethoxyaniline gave 1l-(2-trifluoro-
methoxyphenyl) -piperazine;

substituting 2-p-propylaniline gave 1l-(2-n-propylphenyl)-
piperazine, m.p. 213-215°C;



90 m nutes. The m xture was quenched with water and the aqueous |ayer was
separated and extracted with ethyl acetate (3x 30 nlL). The conbi ned extract
was washed with brine, dried - 44 - ([err]) and concentrated. The
residue was purified on silica gel by colum chromatography eluting with
hexanes/ et hyl acetate (10:1) to give 4-benzy|-%—(2-oxazo|-2-y|phenyl)-

pi perazine (0.805 g, 2.52 mmol). A m xture or 42 -

4-benzyl - 1- (2- oxazol - 2-yl phenyl ) pi perazine (0.906 g, 2.84 mol) and 10%

pal | adi um on it Uting 2-hedPehtorfantliwe ofaveisls{lnesbentdaryphenydnegen
at nosphere (la%%ﬁr? %oomterrperature for 4 hours. The m xture was
filtered and '‘ed by rotary evaporation to give

1- ( 2- oxazol - Zubsthsauting ﬁe«izpmep?ﬂyﬁ@ﬁy;gni&ﬂnengﬂ@e 1-{2=-(2~propynyl-

1- (4-Benzyl o ;E’%I'.Bﬂ er a2| ne The following is the preparation
of a conpounéyaé 6!&@5?%&%Eh8 rr] is nmethoxy and R2 is benzyl oxy. A

m xture of 1&(@%%@9@&99;9@&4 1ire gaNe -1 vi@wydereoPyly, 13.9
mol ) in 30 ipherylapiperazdnel yli&@&’raqmmxsdéyydnqg.erlﬁmade.ms heat ed at

refl for 30 hours and t t he_vo | es. were

Rocrystal | - SkathrShnend-Peorusist Fine oAt or (S RRE R 1oheddS; -

2- met hoxyphepdlipexazdnazi ne di hydr obroni de (4.6 g, 12.4 mol), mp.

>280 C. st & 95 g,
527 ol ) uattgrRkRIRY R RAEHERRR ) PR AR P G RSB ke O
bi car bonat e Solviphesyiddacesamideftert-butyl)- pyrocarbonate (1. 35 g, 6.2

ol ) was addethstiatTngt wnqzmaﬁiﬁépﬁé@ﬁl)\/&ﬂpfmdac&dnﬁ@a 'garieerature for
18 hours and extra ted wi,t her é*qq égmigpe conbi ned ‘extracts

nor 0 v hon A pipszazintigyie¥enyil
substituting 4-methyl-2-methoxyaniline gave 1l-(4-methyl-2-

methoxyphenyl) ~piperazine, m.p. 207~224°C;

substituting S5-chloro-2-methoxyaniline gave 1l-(5~chloro-2-
methoxyphenyl) ~piperazine;

substituting 4~-fluoro-2-methoxyaniline gave 1l-(4-fluoro-2-
methoxyphenyl) ~piperazine dihydrochloride, m.p. 202-204°C;
substituting S5-fluoro-2-methoxyaniline gave l1-(5-fluoro-2-
methoxyphenyl) -piperazine, dihydrochloride, m.p. 181-184°C;
substituting 2-bromo-4-fluorocaniline gave 1l-(2-bromo-4-
fluorophenyl)piperazine;

substituting 2,4-di(2,2,2-trifluorcethoxy)aniline gave
1-(2,4-di(2,2,2-trifluorocethoxy)phenyl]piperazine;
substituting 2-aminobiphenyl gave l-biphen-2-ylpiperazine; and
substituting 2-(2,2,2-trifluorocethoxy)-2-methylaniline gave
1-[2-(2,2,2-trifluorcethoxy)-4-methylphenyllpiperazine.

EXAMPLE 3
1-(2-Oxazol-2-ylphenyl)piperazine

, The following is the preparation of a compound of Formula
$ in which Rl is oxazol-2-yl and R? is hydro



The solvents were renoved in vacuo and the residue was dissolved in 20 nL
of DMF. The solution was treated with - 45 - cesium carbonate (1.46 g,
4.5 mmol ) and then benzyl bromde (1.1 g, 4.6 nmpol) and stirred at room
tenperature under nitrogen for 3 hours. The m xture was partitioned between
50 nL of water and 50 nL of diethyl ether. The gqueous | ayer was separ at ed
and extracted with diethyl ether (2x 50 nL). conbi ned di ethyl ether was
washed with brine, dried (MgSO4), filtered and concentrated. The residue
was purified on silA cuixyeirebpfc@rdinochbenaobgraphy 64 A iy 3d 114 mmol) and

hexanes/ et hyl siadlAl h(l%réli]e 491Vﬁ%“?§"? 'ﬁW?'&ro & O ipyPARd

di ssolved in ene ch de and the sol utlon was treate mnth
10 nL of trif |qfommlpeeas=haormeevaa5h¢ﬁmea§: e flypmicmpPe hourse t fbe

m xture was pmt:etw:@neasbsts.%eedlgs aéopfté PG e JAARS add %%&b&eat e
and 100 nmL of nethyl ene chlorid &pcﬂfshl aﬁg &?31 separated and 4
extract ed MAtﬁcﬁé@PFF@ﬁémEﬁF&Y|a% ??Rri Shenrithe S¥eRe EREOVE
chl ori de vv?s was rot anlyt evapopatidiii edTheardsidue fwad eledrlaméddeaceblt aat ed
to give 1-(4- t | ner.

1-(2- |sopropy%§%§¥n$?plpéFg§|ggé¥§g€$¥}%£%ﬁﬁdﬂégﬂghe preparatléﬁngg %mOI)
conpound of meisthulmmq K3t rpli s16G apmilpy |ina RO adr pPEi benyene AThe

m xture of N- Ln%x&%rbsqasoathaaal590}@&%&]:& 1@<mﬂ§)dlar1qa%e&1cé Boo2: €0
mmol ) in 30% hydrobrom c acid in acetic acid stirred

tenperature f&POFStRBRPTAtYRE ARG ERES \REI Tt \ﬁq;HGSGt&eneﬁ ret RPERe
chloride and Thier mestthiee @ab bﬂeﬂiéhed' heith xidter \@asi ftihel agadoasd laper was

filtered soli daoucte odl 338! YS0eh0:E0 P meielle cHISrIRe (2R s 22 o

at 50 to 60[e n|t
The combined extracts were dried (MgSO4) and concentrated.

The residue was purified on silica gel by column chromato-
graphy eluting with hexanes/ethyl acetate (5:1) to give 2~
fluoro—l-(4,5-dihydroo§azol-2-yl)benzene (1.96 g, 11.9 mmol).

A mixture of 2-fluoro-1-(4,5-dihydrooxazol-2~yl)benzene
(4.5 g, 27.3 mmol) and nickel peroxide hydrate (7 g) in 40 mL
of benzene was heated at reflux for 24 hours. The mixture was
allowed to cool to room temperature, filtered and concentrated
by rotary evaporation. The residue was purified on silica gel
by column chromatography eluting with hexanes/ethyl acetate
(5:1) to give 2-fluoro-l-oxazol-2-yl-benzene (0.5 g,
3.07 mmol).

A solution of N-benzylpiperazine (3.56 g, 20.2 mmol) in
25 mL of THF was cooled to 0°C and then n-butyllithium was
added. The mixture was stirred at 0°C for 30 minutes and at
room temperature for an additional hour. The mixture was
cooled to 0°C and then 2-fluoro-l-oxazol-2-ylbenzene (1.1 g,
6.75 mmol) was slowly added. The mixture was allowed to warm
to room temperature and stirred at room temperature for
90 minutes. The mixture was quenched with water and the
aqueous layer was separated and extracted with ethyl acetate
(3x 30 mL). The combined extract was washed with brine, dried



approximately 65 hours and at reflux under nitrogen for approximtely 90
hours. The solution was allowed to cool to roomtenperature and then the
sol vent was renoved under - 46 - reduced pressure by rotary evaporation
to give 1-(2-isopropyl- phenyl)pi perazine hydrobronide (1.167 g, .4.09
mmol ), mp. 240-241[err]C. EXAMPLE 6 Benzyl % br onopr opyl ) am nof ormat e The
following is the preparation of a conpound of 4koFnula 4 in which the
protective group is benzyl oxycarbonyl. A solution of 3-bronopropylam ne

hydr obr omi de ¢ 545 8nd2conf@htrated00 THe edicluecnasapiri@ledlionl syaiea
was cooled to err%C and t hen aqueous otaSS|un1carbonate

i
mol ) and benZ§L P¥| SPLYER ngRECTAtgrap ting withihexases(ethklousl y at

a rate such aketatée(Leat)ies ¢£ﬁ§mnéﬂenzynamﬂmzne&ahGEGWhyﬁﬁheﬁbe)nixture
was allowed to warmito rgog\rg%errpgézgilre d then stirred for 80 m nutes and
1.3 L of addPﬁPSﬁgflﬁﬁté : S de dueous | ater was separated and
extracted with toluene (Ix 300 nL). The conbined organi c | ayers were washed

with 1 N hydrochlgrhgx@Gkg $3X43££5 ?qu#L hyg%??g@?f?;ﬁ

300 nmL) and saturate ueous SOdI or| err
and flltered(oTﬁQGfgbt?aﬁé el bdﬁﬁkﬂt E@G @W PBJGRE °Bré§sﬁ?e1%nd the

resi due was eatm£Cbsdm&tﬁﬁh&EXﬁ&uﬁ%ﬁ£$téh uhdeEha aytieagenvacmespaené r af ed
under reduced essure at_5 C to benzyl

(3 br omopr opf FRRRoTaP Rt SR aterure, EoF 45 BAGES" , The, pigFare vas
3-[4-(2- thhﬁxypéeeqlamdpmmnnpntrhgﬂq|hyopptauwneviperablbnmtuggizethe

t I [ , i
ﬁ;gpgrgnhoFeg;f9-89&95&&5L§ipﬁZH§msﬁ&ﬁ%ﬂd}fﬂ@'qb L8b' Y, 1 5. TeRROYY, Lerr] is

EXAMPLE 4
1-(4-Benzyloxy-2-methoxyphenyl)piperazine

The following is the preparation of a compound of Formula
5 in which RY is methoxy and R? is benzyloxy.

A mixture of 1-(2,4~-dimethoxyphenyl)piperazine hydro-
chloride (3.1 g, 13.9 mmol) in 30 mL of approximately
40% aqueous hydrogen bromide was heated at reflux for 30 hours
and then the volatiles were removed in vacuo. Recrystalli-
zation of the residue from methanol gave 1l-(4-hydroxy-

2-methoxyphenyl)piperazine dihydrobromide (4.6 g, 12.4 mmol),
m.p. >280°C. _

1-(4-Hydroxy-2-methoxyphenyl)piperazine dihydrobromide

(1.95 g, 5.27 mmol) was dissolved in 10 mL of THF and 10 mL of
saturated sodium bicarbonate solution and then di(tert-butyl)-
pyrocarbonate (1.35 g, 6.2 mmol) was added. The mixture was
stirred vigorously at room temperature for 18 hours and
extracted with diethyl ether (3x 25 mL). The combined
extracts were washed with brine, dried (MgSO4) and filtered.
The solvents were removed in vacuo and the residue was
dissolved in 20 mL of DMF. The solution was treated with



- 47 - A mxture of benzyl (3-bronopropyl)am nofornate (495.2 g, 1.82 nol),
prepared as in Exanple 6, 1-(2-nethoxyphenyl)- piperazine hydrochloride
(377.9 g, 1.65 nol) and potassium carbonate (456.8 g, 3.31 nol) in 3 L of
DMF was stirred at 80 to 8l[err]C for 3.5 hours. The m xture was allowed to
cool to roomtenperature and then poured mta 20 L of water. The m xture
was extracted with ethyl acetate (3x 4 L) 8 conbi ned ethyl acetate
extracts were washed with water (2x 1 L) and saturated aqueous sodi um
chloride (| se$ilm, cdrbenatéaPb§ gNH 15 emicdd \ainidh thielni benggll b2ofMide. The

et hyl acet at ful ke & f e wy to 200
m. of 5.5 N Eygaééh%loéléﬁg]éf??%% ﬁ%m fo anoﬁpm%tﬁrqgt gngégh that the
reaction tenptragenefdrd3 nb@ue&ceéﬂiqumw Wﬂlﬁepﬁir%ﬁ-@ﬁ-@nﬂésbagsﬁeat room

tenperature boﬁmloEO%t:éPdaﬁa'S@rrﬁSi ofT*heléﬂlJytle"e%ie&eS' QH@ &?ﬁe&% hggdyaith
et hyl acet ate (3x 5 m.), dried under a streamof air ours and

then dried UﬁaeFePéHﬁE%‘a 3R Xt racheds ofish ddethvd; %hssné;r S0
3-[4-(2- rret maéyabﬂnyhéw@ﬂéﬂiyn eched wauowa&mneaomtnabeldehydwehl oride

496 g, f

5 04- (2- mot REESRRLAy FT B HEFA TR Rdnsnsaalatd, o Mnd; sRRERKS svas punifisd
(481 g, 1. 05nn3i;.:.aadggbtb$we&nmrmqmohmelﬁtSngl WStES m)l) in 4 L
f hyl

a/ase\t/vaghe o ﬁéﬁﬁﬁemtﬁ%}réég%ﬂrﬁ_r@-@)t Q:@JSI’ \?ﬁ*%eglﬁﬁ %e’i'? 3 oIbe ”i'?gén gre

reate
e TRl  vae, dlssonued ool Mk &F Mesby 1PB8LEBIOELALsEAd tRE g e
benzyl 3-[4s62utBbhowa®nEreated Pt 30 milof krigpubasasetoenated(385.9 g,

Ji Lot opyl anbABSF of e thids 4E Foom mperatute; ER MARERE RS EA bon (38, 4
g) in 3.5 Lpattitionedrberwepn Khalolofivds M aqueous potassium carbonate
and 100 mL of methylene chloride. The aqueous layer was
separated and extracted with methylene chloride (2x 100 mL).
The combined methylene chloride was washed with brine, dried
{(Na2S0O4), filtered and concentrated to give 1-(4-benzyloxy-
2-methoxyphenyl)piperazine (1.39 g, 4.7 mmol).

EXAMPLE S5
1-(2-isopropylphenyl)piperazine

The following is the preparation of a compound of Formula
5 in which R! is isopropyl and Rz is hydro.

A mixture of N-[2-(2-isopropylanilino)ethyl]-2-
oxazolindinone (1.4 g, 5.6 mmol) in 30% hydrobromic acid in
acetic acid was stirred at room temperature for 25 hours. The
mixture was diluted with 80 mL of methylene chloride and
stirred for 0.5 hours. The mixture was filtered and the
filtered solids were dissolved in 20 mL of ethanol. The
solution was heated at 50 to 60°C under nitrogen for
approximately 65 hours and at reflux under nitrogen for
approximately 90 hours. The solution was allowed to cool to
room temperature and then the solvent was removed under



hydr ogenat ed at at nospheric pressure for 80 m nutes while cool ed such that
the reaction tenperature remai ned below 30[err]C. The m xture was filtered

and the filtrate was concentrated - 48 - under reduced pressure to give
3-[4- (2- et hoxyphenyl ) - pi perazin-1-yl]propylam ne (230.8 g, 0.93 nol) as
an oil. Proceeding as in Exanple 7, but substituting different starting

materials for 1-(2-nethoxypheny|)piperaziné,4@h§ fol |l ow ng conpounds of
Forrmula 3 were prepared: substituting

1-[2, 4- di (2 réddced pressaeehbyyrotery! ¢vaperavior tgayive 1-(2-isopropyl-

3-{4-[2,4-di (2, 2.2-trifluoroethqgx henvl | pi zin- 1. __pr. | am ne;
Subst | tuti nghenvaTptRera ShRch R hRaroe HL T 40 4 e, 130
3-{4-[5-f|u0h0422ﬁ§rﬂdiﬁbhenyl]piperazin-1-y|}propy|anine; substituting
1- (5-chl or o- 2- et hoxyphenyl ) pi per azi ne gave

3-{4-[5-chl oro- 2- net hoxyphenyl | pi perazi n-1-yl } propyl am ne; substituting
2, 4- di met hoxyphenyl ) pi per azi ne gave Exgsgiﬁ-jp

4- (2, 4- di met hoxyphenyl ] pi perazi n-1-yl } propyl am ne; substituting
2-(2,2,2-trifluoroet hoxy)phenyl ] pi.perazi ne
4-
s

- ave
- [2-(2,2,2-trif|uoroethoﬁ??ﬁﬁ@n%ﬁrﬁFB@PBEPgYi)a?+“?§?ﬁ&?%ﬁine;
ubstituting 1-(2-nethyl phenyl) pi perazi ne gave 3-[4-(2-nethyl -
phenyl ) pi perazi n.} -yl lpraopyl an. ne;, su | '
L2 6 i et nyl pACR EPBLAREad: he thS Potpdtdilih of a compound of Formula
di net hyl phedylippwpéchzthe Ipydtectine group isubenznloxygarbonyl.
1-(2-trifluoronethyl phenyl) pi perazi ne gave
3-[4-(2-trifluoraonethyl phenyl) pi perazi n-1-yl]propyl am ne; ,substituting
1-(2-trif|uorone@h&?}ﬁﬁéﬁ?l?5i8§£§9¢9¥? afie Rydrobromide (547.5 g,
3- E 4- ]g I2 tri le.someﬁvt hﬁxsoo;amzl 0PI T wene-dnd/ 1§00 oLy bEnwaeerswast cboledy
1-(4-fluoro,2- oxyphen | per.azine -{d-14-1] yoro-2=ngt hpx nyl
pi per azi n- 13:9| ?f)# o%€4 a{h:%;gcﬁaeoous po@as%q\{fh ?éa{r%oumﬁte {2'e, <5k, 8 XQE'?
and benzyl chloroformate (1 L, 2.63 mol) were added
simultaneously at a rate such that the reaction temperature
remained below 16°C. The mixture was allowed to warm to room
temperature and then stirred for 80 minutes and 1.3 L of
additional water was added. The agueous later was separated
and extracted with toluene (1x 300 mL). The combined organic
layers were washed with 1 N hydrochloric acid (2x 300 mL),
saturated sodium bicarbonate (1x 300 mL) and saturated aqueous
sodium chloride (1x 300 mL), dried (Na2SO4) and filtered. The
filtrate was concentrated under reduced pressure and the
residue was extracted with hexanes (3x 1 L). The extract was
concentrated under reduced pressure at 50°C to give benzyl

(3-bromopropyl)aminoformate (612.9 g, 2.25 mol) as a liquid.

1-(
3-{
1-[
3-{
sub

EXAMPLE 7
3-[4-(2-Methoxyphenyl)piperazin-l-yl]propylaﬁine

The following is the preparation of a compound of Formula
3 in which Rl is methoxy, R2 is hydro and R9 is amino.



substituting 1-(4-fluorophenyl)pi perazi ne gave 3-{4-14-fl uoro-

phenyl ] - pi perazi n-1-yl propylam ne; substituting 1-phenyl pi perazi ne gave
-3-(4- phenyl pi perazi n- |-yl)propyl am ne; substituting

1- ( 3- met hoxyphenyl ) pi per azi ne gave 3-[4-(3-

met hoxyphenyl ) - pi per azi n-1-yl ] propyl am ne; - 49 - substituting

1- ( 2- br ono- 4- f | uor ophenyl ) pi per azi ne gave = 47 =

3-[ 4- (2- bronmo- 4-f 1 uor ophenyl ) pi perazi n-'1-yl ] propyl anmi ne; substituting

1-(2- ethoxyphenylipmfﬁg rqﬁ h@=@%omo rop l)amlnoformate (495.2 g,
et hoxyphenyl pera2|n -yl | propy Ian1ne stl utin

g

1- (2-i sopropyt d3A)p Pﬁeaga@@ EXEEPGQ + 1-(2-methoxyphenyl) -
Il sc()gm%l Iohh érammr da:obmlorriaepxbam Beg,S!JbGSHtWI’ Ngnd potassxum

et nyl phen er y erazin
propy! am ne; %&%’F %Jtﬁz?gsn% %E?Plyfmégm‘e g {7 g% p&%‘i %ag}e 80
3-[4-(4-nmet s - a?l%eifbcrxﬁpbehyh):pl. peThei midtytré¢ pwapyd bloweyd mtnnol e ng
1- (2-benzyl é@égy' € 294 e nan!
benzyl phenyl’) - pi per 2|ﬁﬁ§iy %?b%hP n?ogged %n¥|tu Lgff water. The
1- (4- benzy| dsdRTUREWASK BXEIRETRY yétazienhyga%etate (3x 4 L). The

3- (4- (4- benzydmpdmed WO%QQB&E) ekeeae@snwé:al&ﬁmlmm%&&bstItutl ng
perazin

1- ( 2- neopent oxyphenyl
3 (4. (5 heopa¥ Tl e Fastratas’ Adieons sontem Frloridn (i ik ity dried
1- bi phen- 2- yl!{amﬁzmml gxreatdd( ﬁibhphémiea gébi p20Qzg)n- 1-THE -qulkgly| ami ne;
substitutin rifl.u oxy t I | ' ve
Sl (2t (2 pEEEe WS sAnherer S en br o8 e | T GARY s RSN
pr opyl ami ne ‘a5 200 imIutoifng . B- lehprdcpyhibneﬁyl 99iqbe( 71 henqll g gthanol at
prOpyl phenyla - e st that! kReORER2PIBR; tahfeshPite d4id"Sot exceed 23°C.
1-[2-(2- pro%xpylo§y)phenyl]p|pera2|ne gave
ture was aged at room temperature for 1 hour and
filtered. The filtered residue was washed with ethyl acetate
(3x 500 mL), dried under a stream of air for 17 hours and then
dried under reduced pressure at 60°C to give benzyl
3-[4-(2-methoxyphenyl)piperazin-l-~yl]}propylaminoformate

dihydrochloride (496 g, 1.09 mol), m.p. 174-176°C.

A mixture of benzyl 3-[4~(2-methoxyphenyl)piperazin-l-
yllpropylamino-formate dihydrochloride (481 g, 1.05 mol) and
potassium carbonate (630 mL, 5.5 N, 3.15 mol) in 4 L of ethyl
acetate was stirred at room temperature for 1 hour. The
mixture was washed with water (lx 630 mL), treated with silica
gel (200 g) and filtered. The filtrate was concentrated under
reduced pressure to give benzyl 3-[4-(2-methoxyphenyl)~-
piperazin-l-yl]propylaminoformate (385.9'9, 1.01 mol) as an
oil.

A mixture of benzyl 3-([4-(2-methoxyphenyl)piperazin-l-
yllpropylamino~formate (384.4 g, 1 mol) and 10% palladium on
carbon (38.4 g) in 3.5 L of nitrogen-purged ethanol was
hydrogenated at atmospheric pressure for 80 minutes while
cooled such that the reaction temperature remained below 30°C.
The mixture was filtered and the filtrate was concentrated



3-{4-[2-(2-propynyl oxy) - phenyl | pi perazi n-1-yl propyl am ne. EXAVPLE 8
3-[4-(2-Fl uor ophenyl) pi perazi n-1-yl ] propyl am ne The follow ng is the
preparation of a conmpound of Forrmula 3 in which [err] is fluoro, [err] is
hydro and [err] is amno. A mxture of N-(3-bronopropyl)phthalimde (2.84
g, 10.6 mmol), 1-(2-fluorophenyl)piperazi ne hydrochl oride (2.35 g, 10.84
nmol ) and potassium carbonate (1.52 g, 11 m¥l48 - - 50 - in 20 nL of DW
was stirred at 70[err]C for 4.5 hours. The m xture was allowed to cool to

roon1tenperatur and jfhen partitioned betveen wa d di ether. The
et her |ayer e§éﬁ§?§§§§ gﬁﬁgﬁgﬁe ?hgﬁ¥¥ﬁ§,[d { (Pﬁ%&%ﬁyé§€§433ncentrated.
The resi due wEperazdinai-yi¢propphaninent23®ihyd, LaARimel)8:as) amo odilve
3-[4-(2-fl uorophenyl) pi perazin-1-yl]- propylphthalinide (3.04 g, 8.3 mml).
A m xture of 3-[4-(2- quorophenil)Elpera2|n yl ] propyl pht hal i mi de (1.87
g, 5.09 nmml) andB¥ ing R§diat Example ng, byt 15yRas Stuting differentanol

\tNas heaz ed atst%QB;QhE;] faterid1Bogss. 17 k‘@-ﬂi@ﬁﬁd&fﬁ:ﬁﬁi@l@ldl@m{&%ew&h]gto room
enperat ure

di et hyl et he}%q"?‘ﬁé&ﬁf’xlf’lﬁg‘tggaﬂé\ns}gft%‘?’é’&“{oﬂudgt%e‘é?ﬁ%ﬁ%? ¢ rgor reﬂ_rm\?ed by

evaporation to give 3-[4-(2- quorophenyI) pi perazin- I-yI]propyIanine (574

gta?tﬁﬁgnggiérl§%§%§EQh§g ??+uoro en plpera2|neah&§bgB%P§ gggg?EZine

fol | owi ng cond&nés(d?[ﬁa#ndi&ZBZ Qmsmwﬂﬂpéperazin-l-

1-(2- cycIoprgg»bggsgxgh@hgera2|ne gave [4 (2-

cycl opropyl phenyl ) - pi peraz ylan1ne subst it ut

1-( 2- ethylphéHPPfﬁFH&F&Slﬁe‘@a@i“%ﬁ% @pthoxyphenyl)piperagxne gave
3-{4- [5-fluoro-2—methoxyphenyl]piperaz;n-l-yl}propylamine.
substituting 1-(5-chloro-2-methoxyphenyl)piperazine gave
3-{4-[5-chloro-2-methoxyphenyl]piperazin-l-yl}propylamine;
substituting 1-(2,4-dimethoxyphenyl)piperazine gave
3-{4~-({2,4-dimethoxyphenyl]piperazin~l-yl}propylamine;
substituting 1-(2-(2,2,2~trifluorcethoxy)phenyl]piperazine
gave 3-{4-[2-(2,2,2-triflucrocethoxy)phenyl])piperazin-1-
vl}propylamine; )
substituting 1-(2-methylphenyl)piperazine gave 3-({4-(2-methyl-
phenyl)piperazin~l-yl)propylamine;
substituting 1-(2, S-dimethylphenyl)piperazine gave 3~-{4-(2,6-
'dzmethylphenyl)piperazin—l-yl]prcpylamine.
substituting l-(2-trifluoromethylphenyl)piperazine gave
3-{4-(2~trifluoromethylphenyl)piperazin-l-yl]lpropylamine;
substituting 1-(2-trifluoromethoxyphenyl)piperazine gave '
3-[4-(2-trifluoromethoxyphenyl)piperazin-l-yl]propylamine;
substituting l1l-(4-fluoro-2-methoxyphenyl)piperazine gave
3-{4-{4-fluoro-2-methoxyphenyl]piperazin-l-yl}lpropylamine;
substituting 1-(4-fluorophenyl)piperazine gave 3-{4-[4-fluoro-
phenyl] -piperazin-l-yl}propylamine;
substituting l-phenylpiperazine gave 3-(4-phenylpiperazin-
l-yl)propylamine;
substituting 1-(3—methoxyphenyl)piperazine gave 3~[4-(3-
methoxyphenyl) -piperazin-l-yl]propylamine;



et hyl phenyl ) - pi perazi n-1-yl ] propyl am ne; substituting

1- (2, 3-di net hyl phenyl ) pi perazi ne gave 3-[4-(2, 3-

di et hyl phenyl ) - pi perazi n-1-yl ] propyl am ne; substituting

1- (2- net hyl t hi ophenyl ) pi perazi ne gave 3-(4-(2-

met hyl t hi ophenyl ) - pi perazi n-1-yl ] propyl am ne; §ugstituting

1- (2- cyanophenyl ) pi per azi ne gave-3-[4-(2-cyan3-

phenyl ) - pi perazi n- 1-yl ] propyl am ne; and substituting

1- (2- oxazol - Bubsphitnglingi pel2zbremaredef agrophdnyl) piperazine gave

| - 2-yl L) ' -
3[4 (2 Mt E?i“g‘ghéﬁi’r?ﬁﬁ“ﬁéé Seludtofath Hidirazin -y prbpQlahing: |
preparation &8 até‘éﬁﬁéaqdloﬂmmnol@nwmp@wa[zéne] gayendrifdgye-[err] is

hydro and [eEEhok§pﬁéth)-ﬁiﬁ@faéqﬁLfﬁ yi Ehﬁhﬁphenyl)plpe;ﬁélggta55|un1

hydr ochl oride (2 ,

cgrbonate (Zﬁugﬁ ig“ﬁiniob'ﬁ%n£§°R¥P€&RPqﬂP%k:RﬁRFng%&§ ﬁégﬁea af=88rerr] C
:82 m2t Qoure fa&eogrupympnuﬁpbmpmram Wl\amneu owed to Cfﬁl W; ;)er
(3x 30 gE) a%gggFgggtihé $ ?gd% é¥?4§ gggﬁgrp?§?for?§6(%gurs to

gi ve 3-[4- (2ennyhphgpnbhyp;p$w§n#nn&1¥lﬂgﬂ¢ppﬂepﬁonan1de (22.67 g, 86.1

mol ), mp. 1&&;&@&&&&& 13:4 %é&;?i&tmgﬂaw}weaw% %bi‘aliﬁé}_ﬁé@@' onam de

(3 g, 11.4 was suspen ed i1.n"30 qof freshl d|s
bor ane- tetraﬁyéﬂﬁﬂﬁ?@ﬁ E!ﬁﬁﬁeﬂ@?@ﬂ*ﬁ?hﬂ?y 1) piperazip-ity! @PﬁﬁBY}aﬂb%eadded
at arate suehbhbﬁtutb@grﬁam+mi mpb&aa&aedgheéow-zﬁc(zihe

i 11 onai bEPAREEPREPER R a#é%%ﬂéérﬁﬁﬁ% BYAERA3 40 2nd 4 ni) "added af ter
1, 3.5 and Sshbats;utmg)ebt(irdﬁgnzymmcmzxmbomhenyl)piperazme gave
3-[4-(4-benzyloxy-z-methxoyphenyl)piperazin—l-yl]propylamine;
substituting 1l-(2-neopentoxyphenyl)piperazine gave
3~[4-(2-necpentoxyphenyl) -piperazin-l-yl]propylamine; _
substituting l-biphen-2-ylpiperazine gave 3-(4-biphen-2-
ylpiperazin-1-yl)-propylamine;
substituting 1-(2-(2,2,2~trifluorocethoxy)~4-methylphenyl]-
piperazine gave 3-{4-(2-(2,2,2-trifluorocethoxy)-4-methyl-
phenyl]piperazin-l-yl}propylamine;
substituting 1-(2-propylphenyl)piperazine gave 3-[4~(2-
propylphenyl)-piperazin-l-~yl]propylamine; and
substituting 1-([2-(2-propynyloxy)phenyl]piperazine gave
3-{4-{2~(2-propynyloxy) -phenyl]lpiperazin-l-yl}propylamine.

EXAMPLE 8
3-[4-(2-Fluorophenyl)piperazin-l-yllpropylamine

The following is the preparation of a compound of Formula
3 in which R! is fluoro, R is hydro and R? is amino.

A mixture of N-(3-bromopropyl)phthalimide (2.84 g,
10.6 mmol), 1l-(2-fluorophenyl)piperazine hydrochloride
(2.35 g, 10.84 mmol) and potassium carbonate (1.52 g, 11 mmol)



cooled to 22[err]C and then hydrochloric acid (20 nL, 6 N, 120 mml) was
added at a rate such that the reaction tenperature did not exceed 35 err]C.
The m xture was heated at reflux for 20 mnutes and cooled to room
tenperature and then 50% sodi um hydroxi de was added at a rate such that the
reaction tenperature did not exceed 60[err]C._ T e aqueous |ayer was
separated and extracted with THF (2x 25 nL). conbi ned organic |ayers
were dried ([err]) and filtered. The f||trate was concentrated under
reduced pressuire 200 ndi \of Mewa]s43(t3.rred at 70°C for 4.5 hours. The

52 05 L4 (- EARRAIONR, ArodBobe, BRT o ol Bt Erneictien . |\ o

pr epar ati on ofpaxrtidrijonedd beﬂ:wléenmsvhaes andvxﬁielthibrﬂhex métheo et hejre lajyeirs
hydro and R9 igd ted, mw&%uaa oitﬁ bfﬂs@pr | (Mgsbg) Eng 116 ol ),
1- (2- met hoxyphenyl) pi per azi ne I) sodlun1|od|de 16. 4 g
109 mmol ), poteensentratedonalhe( sssgdugmmxsq#mdmr&m Mmst/srz ¥l
was heated at JRidave f«ar 13 heugsveTbetmuufﬁ; VP ipetalziin-agd)-The
filtrate was mashe&égﬁ sat, ratsd odi u i Io ried (MgSM) and
concentr at ed. PR eBr b thronatography el uting

wth 5@6nethano|/nethy|ene chlorlde Product fractions were conbi ned and

06786 ol ) - e °@eéh‘??‘3?Eg%““@‘%‘?’ﬁi’%%‘yﬁz%‘qrOpano' (245
shbstltutlng dﬂH@mopwaphthglﬂa éP|é1537o§:1 (QﬁﬂﬂvﬂﬁxyﬁﬁbNwﬁﬁpﬁﬁéﬁabwﬁéate

the foll owi ng CY¥ ) d% qf1 mRbYY| &n310eL CoPl SPRARE] waPNddted Mt 90°C for

1-(5-chl 2- th
L5 enloro 2 LN IORRELSLDS SR ed o saph i soom temperature

and then diluted with 4 mL of ethyl acetate and 60 mL of
diethyl ether. The mixture was filtered and the solvents were
removed by evaporation to give 3-{4~(2-fluorophenyl)-
piperazin-l-yl]propylamine (574 g, 2.42 mmol).

Proceeding as in Example 8, but substituting different
starting materials for 1-(2-fluorophenyl)piperazine
hydrochloride, the following compounds of Formula 3 were
prepared:

substituting 1-(2-cyclopropylphenyl)piperazine gave 3-[4-(2-
cyclopropylphenyl) -piperazin-l-yl]propylamine;

substituting 1l-(2-ethylphenyl)piperazine gave 3-[4-(2-
ethylphenyl) -piperazin~l-yl]lpropylamine;

substituting 1-(2,3-dimethylphenyl)piperazine gave 3-{4-(2,3~-
dimethylphenyl)-piperazin-l-yl]propylamine;

substituting 1l-(2-methylthiophenyl)piperazine gave 3-[4-(2-
methylthiophenyl)-piperazin-1~yl]lpropylamine;

substituting l-(2-cyanophenyl)piperazine gave 3-[4-(2-cyano-
phenyl)-piperazin-l-yl]propylamine; and

substituting 1-(2-oxazol-2-ylphenyl)piperazine gave 3-[4-(2-
oxazol-2-ylphenyl)~piperazin-l-yl)]propylamine.



substituting 1-[2-(2,2,2-trifluoroethoxy)phenyl] pi perazi ne gave
3-{4-[2-(2,2,2-trifluoroethoxy)phenyl]pi perazin-1-yl}-1- propanol, mp.
- 94-96[err]C, substituting 1-(5-fluoro-2-nmethoxyphenyl) pi perazi ne gave
3-[4-(5-fluoro-2-nmet hoxyphenyl) pi perazi n-1-yl]-1-propanol; substituting

1
3
N
3
S
p

-(4-fluoro-2-nmet hoxyphenyl) pi perazi ne gave .

-[ 4- (4-fl uoro-2-nmet hoxyphenyl ) pi perazi n-1-yl Bil=propanol ; substituting

(2-pi perazin-1-yl phenyl)trifl uoroacetan de gave
-[4-(2-trif|uoroacetylaninophenyl)piperaégggﬁgx%%zl-propanol; - 53 -
ubstituting 1-(2-nitrophenyl)piperazine -[4-(2-nitro-

henyl ) - pi perazi n-1-yl | -1 -propanol; and substituting
N- ( 2- pi perazi n- 1-yl pheny] -1

[4-(2-acetyl am nophe%l%‘la %te?%]ztl %xgﬁﬁﬁfyi)%i%eraqn 1-yllpropylamine

3-[4-(2- Met hoxyphenyl ) pi perazin-1-yl ] propyl } (methyl)ani ne The followi ng is
hehlo(r]I epar azj ion ofrpha eemeumgOis F&Eé“t%x?e fd%i\&m Qﬁ' he%hpbanaeahowmﬁgar]
s hydro an sol u

3-

{
-t

|

3- [ 4- ( 2- met héxyﬁhg’ﬂgE S‘pgperiz'}‘?f‘xpxiyl Bor %ﬁgﬁ\rﬁg%r Rat &s(8Bb"%y, 2. 56

mmol ), prepared as in Exanple 7, in 5 n of DWW was cooled to O[err]C and

di hydrid 200 1 .
Podi m by de (2000 B 12 D) de B AL TR Btht el Bpasblaistal,
The mixture W82 gii Pfed mmolbormexyiamiser(d -fograpfformadl erpdERORRES LUM The
m xture was dpbHbggle R@ovmers apd Y mdd19d iy uboehhybfaﬁsﬁaiewaéme&é&)

The conbined extract_was washed wWith brine é Xé ﬁLe %% | tered
and concent r 8€ef0 q?ﬁ??e%n%ﬁﬁ?ﬁm%? Befusne FFPEa ge PRfHon was
chromat ogr apaylewedi tg ebéh Eﬂérﬁﬁﬁunud eﬁmﬂmxbeaadchhmtededto Thee
{3-[4-(2- et yl p t Ryl i 10
o (156 mofTEREER) pes ARE A (iined AR Uk eB "l 28THED BhER0F1Ld
under reduced pressure at 85°C for 16 hours to give
3-~(4-(2-methoxyphenyl) ~piperazin-l-yl]lpropionamide (22.67 g,
86.1 mol), m.p. 145-146°C. :

3-[3-(2-Methoxyphenyl)piperazin-l-yl]propionamide (3 g,
11.4 mmol) was suspended in 30 mL of freshly distilled THF and
borane-tetrahydrofuran complex (17.5 mL, 1 M in THF,
17.5 mmol) was added at a rate such that the reaction
temperature remained below 26°C. The mixture was stirred at
gentle reflux (67°C) for 6.5 hours; with additional
borane-~tetrahydrofuran complex (6 mL, 4 mL and 4 mL) added
after 1, 3.5 and 5 hours, respectively. The mixture was
cooled to 22°C and then hydrochloric acid (20 mL, 6 N,
120 mmol) was added at a rate such that the reaction
temperature did not exceed 35°C. The mixture was heated at
reflux for 20 minutes and cooled to room temperature and then
50% sodium hydroxide was added at a rate such that the
reaction temperature did not exceed 60°C. The aqueous layer
was separated and extracted with THF (2x 25 mL). The combined
organic layers were dried (K2C03) and filtered. The filtrate
was concentrated under reduced pressure to give 3-{4-(2-
methoxyphenyl)-piperazin-l-yl]propylamine (2.5 g, 10 mmol) as
an oil.



yl ] propyl } (et hyl )am no-formate (500 ng, 1.26 mml) and 10% pal | adi um on
carbon (92 ng) in 15 nL of ethanol was stirred at roomtenperature under a
hydr ogen at nosphere for approxi mately 15 hours. The m xture was filtered
and concentrated to give {3-[4-(2-nethoxyphenyl) pi perazi n-1-yl]propyl}
(rmethyl)am ne (264 ng, 1 nmmol) as an oil. - 54 - EXAMPLE 12

3-[ 4- (2- Met hoxyphenyl ) pi perazin-1-yl ] -1 -propad2tfi ol The following is the
preparation of a conmpound of Forrmula 3 in which [err] is methoxy, [err] is
hydro and [err] is mercapto. A solution of

3-[ 4- (2- net hoxyphenyl ) pi perazin-1-yl]-1- propanol_ (2.16 g, 8.6 mmol),
prepared as in Exanple 10, in 20 nL of neE&@MEﬁﬁhkéloride was cooled to

O[ err] C under nitrogen and triethylanine (1 45 nmL, 10.5 mmol) and

met hanesul fonyl chloride (0.74 ni, in 20 nL of nethyl ene chloride
were added. The n1xtur@‘%é§(3FM§EéQxYBhﬁﬁ¥ RPeERAAR T Il oRd et i r r ed
for 45 mnutes. The m xture was poured into aqueous sodi um bi carbonate and

t ted th ethyl te. Th t t i ed
(Lerr]) and concelbPaPSiiOyEie in -8 ApRRATRIoRTRE AcCPHRRuIRsSR: EEEFbte
in 10 nL of BMnawi¢her:olsitnerhaas d8 hydronarduRe€ b$ hpdesxsyum

- thioacetate (1.18 g, 10.3 nmmol) and sodiumiodide (65 ng, 0.4 mml) in 20

m. of DMF. The m xture was purged with nitrogen under a vacuum and then
heated at 50[ er r ] & mbxtyepe hofir s-broronnorancd 39 -8 Pbnwedlfom@ed)» t o room

tenper at ure fng2 PréthdkRNcsh PO a&atn@r (Qﬂdgt‘eIOBezéeﬁnﬁdi)ﬂC@é@i\ﬁn(l 1).
The organic £€é§ was_separ at.e ried

he
(Na2SO4) and enftéit g AP r"@'\éaneRﬁégsﬁapf“f Féﬁgﬁﬂag?l f%grl ne’-7o€ col um
chronatographmobiLumrﬁpuuﬁnldﬂeﬁ&ﬂ&&hﬁmhﬁneawasaheatad1attneglux for 3

hours. The mixture was cooled and filtered. The filtrate was
washed with saturated sodium chloride, dried (MgSO4) and
concentrated. The residue was purified by column
chromatography eluting with 5% methanol/methylene chloride.
Product fractions were combined and concentrated to give
3-[4-(2-methoxyphenyl)piperazin-l-yl]~l-propanol (24 5 g,
97.86 mmol), m.p. 88-~89°C.

Proceeding as in Example 10, but substituting other
starting materials for 1l-(2-methoxyphenyl)piperazine, the
following compounds of Formula 3 were prepared:

substituting l-(5-chloro-2-methoxyphenyl)piperazine gave
3~-[4~(5~-chloro-2-methoxyphenyl)piperazin-l-yl]l-l-propanol;
substituting 1-[2-~(2,2,2-trifluoroethoxy)phenyl]piperazine
gave 3~{4~-[2~(2,2,2-trifluorcethoxy)phenyl]piperazin-l-yl}-1-
propanol, m.p. 94-96°C;

substituting 1~(S~fluoro-2-methoxyphenyl)piperazine gave
3-([4-(5-fluoro-2-methoxyphenyl)piperazin~l-yl]-l-propancl;
substituting l-(4~fluoro-2-methoxyphenyl)piperazine gave
3-[4-(4-fluoro-2~methoxyphenyl) piperazin-l-yl]-l-propanol;
substituting N-(2-piperazin-l-ylphenyl)trifluorocacetamide gave
3-[4-(2-trifluo;oacetylaminophenyl)piperazin-l—yl]-l-propanol:



3-[4- (2- net hoxyphenyl ) pi perazi n- 1-yl ] propyl t hi oacetate (1.43 g, 4.6 mol).
A m xture of 3-[4-(2-nmethoxyphenyl) pi perazin-1- yl]propylthioacetate (495
ng, 1.61 nmmol) and sodi um borohydride (291 ng, 7.7 mml) in 15 nL of

et hanol was stirred for approximately 12 hours. The volatile were renoved
in vacuo and the residue was suspended in nethyl ene chloride. The

suspension was filtered and the collected resituedried to - 55 - give
3-[4- (2- net hoxyphenyl ) - pi perazin-1-yl]-1-propanethiol (315 ng, 1.18 mmol).
2- Chl or o- NN- dd yid ettt 150y 1104D-98 c FRpnlefyh PPi Perh 21 A8 g€ P B L PAL- D¢ 2o
conpound of Formula 2 in dhich t isgb, k ?gﬁghforo, $gis N, igﬂbH and

[err] is di mRMPEYTRICEEEHA-1-X14-LrBreranpod: cARdr onicotinic acid (1 kg,

- 6.35 ol ) ands\dpstivite ity QWJ(QG-S(JéZ&aEEn-Z—ﬁ AehylPécétamiddMawvnd 3.2 L of
t ol uene was v&\ra&_dﬁ:_l owy .to.7 g’%rprbg and heated. at, 70 errcl&%fq; 30

m nutes. The 11Xt U HATROPRED YL BEPERAZHRT b hET BTRFRAAGH | C and then

added to a 40% sol uti on of aqueous dinethylamne (3.2 L, 25.5 nol) at

10[err] C such that the reaction mxture mﬁ%qygmfﬁgped 28C. An additi onal

30 mnutes was allowed and then the aqueous Tayer was separated and
extracted with toluene (2x 1 L). Conbined organic |layers were dried

(Na2SO4), filtered(gndqcopchethakfche i pipaea®-1~-913 p&apyI@Qméleﬁyﬂuammé

dissolved in 2 L of ethyl acetate and 4 L of hexanes were added slowy to
give a precipitate. The m xture was aged for 16 hours and then an
additional 1 L of TxafudsloingaddetheTpeeparxationvos & omdmpbund aof | Roermriian

2 AL S R T AR Ml g et

acet at e/ hexane hder eamof alr

A solution of benzyl 3-[4-(2-methoxyphenyl)piperazin-1l-
yl)lpropylamino-formate (980 mg, 2.56 mmol), prepared as in
Example 7, in 5 mL of DMF was cooled to 0°C and sodium hydride
(200 mg, 5.12 mmol) was added. The mixture was stirred at 0°C
for 20 minutes and then iodomethane (0.2 mL, 3.07 mmol) was
added. The mixture was stirred at room temperature for
approximately 60 hours. The mixture was diluted'with_water
and extracted with ethyl acetate (3x 20 mL). The combined
extract was washed with brine (2X), dried (MgSO4), filtered
and concentrated. The residue was purified on silica gel by
column chromatography eluting with 5% methanol/methylene
chloride to give {3-[4-(2-methoxyphenyl)-piperazin-l-
yllpropyl} (methyl) aminoformate (710 mg, 1.79 mmol).

A mixture of {3-[4-(2-methoxyphenyl)piperazin-1-
yllpropyl} (methyl)amino-formate (500 mg, 1.26 mmol) and 10%
‘palladium on carbon (92 mg) in 15 mL of ethanol was stirred at
room temperature under a hydrogen atmosphere for approximately
15 hours. The mixture was filtered and concentrated to give
{3-[4-(2-methoxyphenyl)piperazin-l-yl]propyl} (methyl)amine
(264 mg, 1 mmol) as an oil.



gi ve 2-chl oro- NN-di net hyl - ni coti nam de (924.5 g, 5.01 nol), mp.
66-67[err] C. Proceeding as in Exanple 13, but substituting different
starting materials for dinethylam ne and/or 2-chloronicotinic acid, the
foll owi ng conpounds of Fornmula 2 were prepared: substituting norpholine
gave 2-chl oro- N-nor pholin-4- ylnicotinam de; - 56 - substituting
pyrrolidine gave 2-chloro-N-pyrrolidin-I- ylmi%otinam de; substituting

di et hyl am ne, gave 2-chl oro-NN-di et hyl - 'ni coti nam de; substituting

NO- di et hyl hydoxyl am ne hydrochl ori de gav

2- chl or o- N- net hoxy- N- met hyl ni coti nam de; substituting 2,6-dichloronicotinic
acid gave 2,6-dichloro- N, N-di nethyl-nicotinam de; substituting

2-chl oro-4, 6-di et hyl 3k ¢t [ 24Me o EphRnsy 13 pibleea@ibiN14y1] -1-propanethiol
6-t et ranet hyl ni coti nam de; and substituting diisopropylam ne and

4-chl oronicotinic acid gave N, N-diisopropyl-4-chl oroni cotinam de; and
substituting 4-chlTreorficddiowing dsi thgapregacat om-of a compound of Formula

N, N- di net hyl @i gat i hWigl EXANE 2, 9 .

2- Chl oro-5-1i gdg'?ﬁ\lk@a'i@#eghygni co{t:ﬁ)léﬁ{ d% TJFfe'e l?%cﬁoovanr?g PT S itshénegfg g?ét i on of
a conpound of Formula 2 in whicht is 1, Lis chloro, Yis N Zis CH
[err] is dinethyl arigaceikanyl gn@d-;zr-ﬁ.etﬁo* 81 ) g ¥peraddni-11-g1.] -A-

vas  roat od RFEHEROLAGSAEcEN B BB 7PEEPARES AR EABPEAg,M0s et ol y

64 hours. Ti2O mLxofr mevhylenacehlopidel wasleroobedicrsl (PCenndee ajdrbben

resi due was and triethylamine (1.45 mL, 10.5 mmol) and methanesulfonyl
chloride (0.74 mL, 9.5 mmol) in 20 mL of methylene chloride
were added. The mixture was allowed to warm to room
temperature and stirred for 45 minutes. The mixture was
poured into aqueous sodium bicarbonate and extracted with
ethyl acetate. The extract was washed with brine, dried
(K2C03) and concentrated by rotary evaporation. The residue-
was dissolved in 10 mL of DMF and the solution was added to a
mixture of potassium thiocacetate (1.18 g, 10.3 mmol) and
sodium iodide (65 mg, 0.4 mmol) in 20 mlL of DMF. The mixture
was purged with nitrogen under a vacuum and then heated at
50°C for 20 hours. The mixture was allowed to cool to room
temperature and partitioned between water and hexanes/ethyl

~acetate (1:1). The organic layer was separated, washed with

water and then brine, dried (NazSO4)'and concentrated. The
residue was purified on silica gel by column chromatography
eluting with hexanes/ethyl acetate (2:1) to give
3~[4-(2-methoxyphenyl)piperazin~l-yl]propylthicacetate (1.43
g, 4.6 mmol).

A mixture of 3-[4-(2-methoxyphényl)piperazin—l—
yllpropylthiocacetate (495 mg, 1.61 mmol) and sodium
borohydride (291 mg, 7.7 mmol) in 15 mL of ethanol was stirred
for approximately 12 hours. The volatile were removed
in vacuo and the residue was suspended in methylene chloride.
The suspension was filtered and the collected residue dried to



suspended in approximately 70 nL of dichloroethane. Thionyl chloride (15
m., 20.8 nmmol) was slowy added to the suspension and the m xture was
heated at reflux for 2 hours. The mixture was distilled until approximtely
70 mL of distillate was collected. The residue was allowed to cool to room
tenperature and then dissolved in 70 nL of nethylene chloride. The solution
was cool ed under nitrogen to [err]C and treatB8 with triethylamne (23 ni,
156 nmol ). Di nethylanine hydrochloride (4.6 g, 56 nmol) was added and the

m xture was | r d - l@ﬂﬁr Ler _fo The

m xt ure was e?e A% ?ﬁ%ﬁgk¥? B aF%r?’i ggngtéegﬁgggggéé%
sodiunrbicarbénéteganﬂ k8t mpodlhe chlorrde. The met hyl ene chlorrde | ayer was
separated, washed with brine, dried (Na2SO4) and concentrated. The residue

was purified on silica gel by colum chreﬁgigghggn¥ eluting with
hexanes/ et hyl acetate (5:1) to give

2-chl or o- 5-i odo- NN-di net hyl - ni coti nam de (5.17 g, 16.7 nmmol).

2- Chl - 5- - N, N- di net hyl h t
2l oo oyano- LN 0 oLt e Ml BLARDEs gk B, 7 202 oL o0

[err] is dinethylam nocarbonyl and [err] |s cyano at the 5-position. A

mi xture of 2-chi O'i‘BeSfb%nggl'ﬁ%l'%{% ?gcyanr 3&@?\ de &Alcéﬁl né 8¥CFdrmula

prepared as in Exa , 10
mol ) was drgtiplﬁggﬁk % et Sshiororhd FésNdu@ $#8sCH and hg3dl$n

1,4,7,10- teaiﬁexﬁyygﬁgnskgﬁsaﬁya(O 2 m, 1.25 mol) in 50 nL of benzene
and the m xture was distilled under nitrogen until a forefraction of

approximately 5 nL had col |l ected. The suspension was all owed to cool and
t hen tetrakis(triphshyturehof pirehelqrdniadtimie) acid441gkg?. €. 3hohelasnd

added. The thionyl chloride (575 mL, 7.88 mol) 30 mL of DMF and 3.2 L of
toluene was warmed slowly to 70°C and heated at 70°C for
30 minutes. The mixture was allowed to cool to approximately
40°C and then added to a 40% solution of aqueous dimethylamine
(3.2 L, 25.5 mol) at 10°C such that the reaction mixture did
not exceéd 28°C. An additional 30 minutes was allowed and
then the aqueous layer was separated and extracted with
toluene (2x 1 L). Combined organic layers were dried
(Na2S0O4), filtered and concentrated under reduced pressure.
The residue was dissolved in 2 L of ethyl acetate and 4 L of
hexanes were added siowly to give a precipitate. The mixture
was aged for 16 hours and then an additional 1 L of hexanes
was added. The mixture was cooled in an ice bath for 2 hours
and filtered. The filtered residue was washed with 20% ethyl
acetate/hexanes (1x 1 L) and dried under a stream of air to
give 2-chloro~N,N-dimethyl-nicotinamide (924.5 g, 5.01 mol),
m.p. 66-67°C.

Proceeding as in Example 13, but substituting different
starting materials for dimethylamine and/or 2-chloronicotinic
acid, the following compounds of Formula 2 were prepared: '

substituting morpholine gave 2~-chloro-N-morpholin-4-
ylnicotinamide;



m xture was stirred at 40[err] C under nitrogen for 1 week, allowed to cool
to roomtenperature and partitioned between aqueous sodi um bi carbonate and
et hyl acetate. The aqueous | ayer was extracted with diethyl ether and the
extract was washed with brine, dried ([err]) and concentrated. The residue
was purified on silica gel by colum chronatography eluting with

hexanes/ ethyl acetate (5:1) to give 2-chl oro- §6cyano-

N, N- di et hyl ni coti nam de (0.57 g, 2.72 mmol ), mp. 148-153[err]C. - 58 -
EXAMPLE 16 2, T Sat L [ | ' | g -t he
preparation g@gegg‘ég%u dpg?kggsr'?r#llé]a ﬁ%%ﬁhﬁ’ﬁuﬁ ,ﬂz?%igggﬁoro, Yis
N, Zis CH RIpdcariBemifeii nocarbonyl and R4 is methyl at the 5-position.
A sol ution OEuBsehhethé-aﬂéehgﬁhﬁﬁﬂaﬂfgdv&<zuduﬁvﬁd#w;®9d385hgl-l.24 ol ),
prepared as in Exangle 14, in 10 nL of THF was distilled to renove volatile
gases. The r8dFRRAPARAABI i on was cooled -90[err] C and then

tert-butylli skhbstithtngl N, 2-dSmettof Jhydox ydcoreceonydrdchdoridengaee.

-l odonet hane 6Q ] L) gﬂg he m xture was allowed to
warmto roon?tgﬁggggtﬂ?%;gQ§gpd$x¥ur maggggggy%?%ﬁed bet ween aqueous

sodi um car bofubPstippting Anb-dtshieroninetindcadeddugareydr Sndéchieract ed

- with ethyl ageihaliemeth9leoxiés€inamiderashed with brine, dried ([err]) and

concentrated. The,residue s purifiged on silicga gel ,by col.um
chr omat ogr apfAYPEFLFRR ﬂd?%Qh%ééﬁﬁiﬂé&qﬁﬂe€§¥$§;9€%&§?f)afgdg?QEeZ-chloro-
‘N, N, 5-tri met Rychloobdb+NaN} 416 e tifdiner h¥l ndik avimamide; pandl7- 119[ err] C
4-Chl oro- N, N_dj ~pyii ol di am The . f.ol |l ow '
preparation ggbggégﬁ%%ﬁ%daééggé##§ﬁ§¥%¥ﬁgﬁ'ﬂﬁféhQslfgbé?@keggiéhégf%,gﬁy%nd
Z are each NNaNgdibisepropyl-4-chloronicotinamide; and '

substituting 4-chloronicotinic acid gave 4-chloro-

N, N-dimethylnicotinamide.

EXAMPLE 14
2-Chloro-5-iodo-N, N-dimethylnicotinamide

The following is the preparation of a compound of Formula
2 in which t is 1, L is chloro, Y is N, 2z is CH, R3 is
dimethylaminocarbonyl and R? is iodo at the S5-position.

A solution of 2-hydroxynicotinic acid (7.17 g, 51.5 mmol)
in 100 mL of DMF was treated with N-iodosuccinimide (12.76 g,
56.7 mmol) for approximately 64 hours. The mixture was
concentrated under reduced pressure and the residue was
suspended in approximately 70 mL of dichloroethane. Thionyl
chloride (15 mL, 20.8 mmol) was slowly added to the suspension
and the mixture was heated at reflux for 2 hours. The mixture
was distilled until approximately 70 mL of distillate was
collected. The residue was allowed to cool to room
temperature and then dissolved in 70 mL of methylene chloride.
The solution was cooled under nitrogen to 0°C and treated with
triethylamine (23 mL, 156 mmol). Dimethylamine hydrochloride
(4.6 g, 56 mmol) was added and the mixture was stirred at



di net hyl am nocarbonyl. A m xture of N ,N -nethylidynetrisformamde (25 g,
172 mmol ), diethyl malonate (26 nL, 172 mmol) and p-tol uenesul fonic acid
nonohydrate (3.2 g, 17 mvl) was heated at 180[err]C for 1.5 hours and then
allowed to cool to roomtenperature. The m xture was stirred vigorously

wi th diethyl - 59 - ether to give a precipitate. The precipitate was

i sol ated and di ssolved in 150 nL of hot water.S3The solution was allowed to
cool to give precipitate. The precipitate was dried to give ethyl

4- hydr oxy- 5- pYphFbYLREEET POYE 1£6:20.& ERu2's.(7 THe hixfuPBOlAs FiPtered and
187-188[err]C._A m xture of ethyl 4-hydroxy-5-pyrimdinecarboxylic acid

ester (1.5 g, theofihbrate svas RAGISGigRes Herwesd agueoys £9diufnp|) in 10
HL of G%Eano!bﬂ@irﬁéhit@dandmhﬁtﬂ¥ldﬂ!¥ﬁhrﬂtiEELerThf et hgpehexcHBbeide 20
ours. em . | y r,
O[err]C and a%%ﬁ%?ié%gt%%éégﬁigﬁgr#%ﬁﬁé#ﬂﬁ&&%t% g%?é ggﬁgstéuéggéig 4fa
preci pitate. dbrcentrapedat crhesressiclue edsbpufriilfiedt oonsahilcargel by vacuo
to give 4-hyd - 5- Wl ' il ( Mty e
of 3 nyclr oxy- opyt SUFLBELEEGAP Ve tha Yash' Hellinge Suily MBieeads LY
DVF and 6 nl &0 €hvendtckiezntieliodes dbddmeshylopigetinamade o’ s17 The
m xture was cpgcenhmaipd and the residue was dissolved in nethyl ene
chloride. A mxture of the residue, dinethylam ne hydrochloride (0.62 g,
7.6 mmol) and triethylamne (4.5 nL, 31.5 nmmol) in 50 nL of nethyl ene
chloride was stirred at O[err]C for 0.5 hcEXAMPIENLSY xture was poured into
wat er and aqueous sodi um bi carbonate. The m xture was extracted with

met hyl ene chloride (2x 30 ni) ~and the extract was washed with brine, dried
([err]) and concentrated byRT@lase-SraysneriNgV-ddmgthglnicotinamide

The following is the preparation of a compound of Formula
2 in which t is 1, L is chloro, Y is N, 2 is CH, R3 is
dimethylaminocarbonyl and rRY is cyano at the S-position.

A mixture of 2-chloro-5-iodo-N, N-dimethylnicotinamide
(1.54 g, 5 mmol), prepared as in Example 14, and lithium
cyanide (0.5 M in DMF, 20 mL, 10 mmol) was distilled at
reduced pressure. The residue was suspended in 1,4,7,10-
tetraoxacyclo-dodecane (0.2 mL, 1.25 mmol) in SO mL of benzene
and the mixture was distilled under nitrogen until a
forefraction of approximately 5 mL had collected. The
suspension was allowed to cool and then tetrakis(triphenyl-
phosphine)palladium(0) (2.44 g, 2.1 mmol) was added. The
mixture was stirred at 40°C under nitrogen for 1 week, allowed
to cool to room temperature and partitioned between aqueous
sodium bicarbonate and ethyl acetate. The aqueous layer was
extracted with diethyl ether and the extract was washed with
brine, dried (Na2S04) and concentrated. The residue was
purified on silica gel by column chromatography eluting with
hexanes/ethyl acetate (5:1) to give 2-chloro-~5-cyano-

N, N-dimethylnicotinamide (0.57 g, 2.72 mmol), m.p. 148-153°C.



4-chl oro- N, N-di net hyl - 5- pyri m di necar boxam de (0.66 g, 3.6 mml) as an oil.
EXAMPLE 18 3-Acetyl -2-chl oropyridine The following is the preparation of a
conpound of Formula 2 in whicht is O L is chloro, Yis N Zis CH and
[err] is acetyl. - 60 - Amxture of 2-chloronicotinic acid (20 g, 0.127
nol) and oxalyl chloride (13.3 nL, 0.152 nol)_in 2 drops of DMF and 200 nL
of methylene chloride was stirred at roomtwe rature for approximately 14
hours. The m xture was stirred at reflux tenperature for 1 hour. The
solution was cooled and partitioned bet wBXaMBQ® 17l6 of i ce-col d aqueous

sodi um bi carbonate and 300 nL of nethylene chloride. The organic |ayer was
washed with brine, dried ([err]) and concentrated to give 2-chloronicotinic
acid chloride (8.8 g, 49.5 npathloro+N, N, 8- rdine2hyllndconinamidec acid
chloride (8.8 g, 49.5 mol ), tetranethyltin (5.5 nL, 40 nmol) and

bi s(benzo- nitrile)palladiun(ll) chloride (0.385 g) in 20 nL of

hexamet hyl phosphdPheri fhel heasingt ilsr sleaprepanat apedfitaireonpauiRd dfp Froxmulide

mxture vas ptid Wihel eh 130 1911045 18K 8P6 59| NN, LTSI ®R % hen poured
into 50 nmL of water. The m xture was eﬁtracte wth diet %/ et her (4x 50

m) and t he HARFHIBAMPOCATOONYAr anGaR Kol et Y& | they(AnPasds i0di um

bi carbonate and sodi um chloride, dried (Na2SO4) and concentrated. The

o e e Ul A R ) 288haBLoSeL RSl TR S Eletd i ol 1)

mol ) . EXANFME&&S },Clil dﬁomﬂyw pyepayed ops oy |[Exanmpiee 14, in 10 mL of
THF was distilled to remove volatile gases. The residual
solution was cooled -90°C and then tert-butyllithium (1.9 mL,
2.48 mmol) was added over 3 to 5 minutes. Iodomethane
(0.23 mL, 3.72 mmecl) was added and the mixture was allowed to |
warm to room temperature. The mixture was partitioned between
aqueous sodium carbonate (pH 10) and hexanes and the aqueous
layer was extracted with ethyl acetate. The extract was
washed with brine, dried (Na2S04) and concentrated. The
residue was purified on silica gel by column chromatography
eluting with hexanes/ethyl acetate (3:1) to give 2-chloro-
N,N,S5-trimethylnicotinamide (0.152 g, 0.78 mmel), m.p.
117-119°C.

EXAMPLE 17
4-Chloro=-N, N~dimethyl~-5-pyrimidinecarboxamide

The following is the preparation of a compound of Formula
2 in which t is 0, 1L is chloro, Y and 2 are each N and R3 is
dimethylaminocarbonyl. '

A mixture of N,N',N''-methylidynetrisformamide (25 g,
172 mmol), diethyl malonate (26 mL, 172 mmol) and
p-toluenesulfonic acid monohydrate (3.2 g, 17 mmol) was heated
at 180°C for 1.5 hours and then allowed to cool to room
temperature. The mixture was stirred vigorously with diethyl



The followng is the preparation of a conpound of Formula 2 in whicht is
O, Lis chloro, Zis CHand [err] is cyclopropyl. A mxture of
cyclopropyltributyltin (0.5 g, 1.51 nmol) in 3 nL of THF was cooled to
-78[err]C and then n-butyllithium(0.604 n., 2.5 Min hexanes, 1.5 mol)
was added. The mi xture was stirred at O[err]C for 0.5 hours. A m xture of
copper (1) iodide (0.142 g, 0.75 mmol) in THF s®ws-cool ed to -40[err] C and
the m xture containing the cyclopropyltributyltin was added. The m xture

ti d f 45 m nut d th - chl i cot i ni id ch]orj 0, 265
0. 1,51 ol SRER SO S RHSUPLHE e R ARoPRRC B FPFB S LADFET] iy
1.5 hours andissébwed! i 180 mll @©f hot wabper. at The. sdhet ioxtwae ablowpdrixhed
ith water, gdilyt ' hl g i.d '
was extr act P 1F0 g e AR dhb BrebiblehEd SRE ATfeMUE e Vel
| ayers were eyl 4thydioxynitpyrioddingcagboxydiccactideesker plitigd ed on

silica gel bylﬁa,ﬁkbpﬁ’rqgg‘;pgi@-pr%gybqti ng W th hexanes/ethyl acetate
(85:15) to give 2-chloro-3-pyridyl cyclopropyl ketone (0.15 g, 0.83 mmol)

as an oil. EXAMPLE 20 1-(2-Chloro-3-pyridyl)-2,2-dinethyl propan-1-one The
foll (rZ])}NI ng is the Rr&patwieé OFE Cétlﬁ(lgamh@u&dl x@FSFpypikbdPnecarboeyliciaciyd L
Is chloro, Z s R3 45 tert-butyl.. LXxtu er rl) iodide
(118 o 6. PHTS 155 S G FHOY s 2Fa-pRuEbEL thopior s RRdE 1 L 8.
tert-butylli2hi4mn@l)35inl0 mL4 of ethanoinwas shirredcndahenifizagere avas
stirred for - LCORI P Ci | 24 o 1.3 dATR e Nas
added dr opw i%@tﬁ?rigwfﬁggﬁ\%ggys?%?g‘grgf dﬁ‘;fiﬁ;%%é)%% S&ihl(;ﬁtrs an:])c]:h

then al | owedQ ddnfn dpthitinatdager sooied ¥Re0 AGkAL HhRh G PHIX h
wat er and t hegenlilam efyadddnivirdly acdat abegivécanpréecipivdse fi |y ed, washed

precipitate was isolated by filtration and dried in vacuo to
give 4-hydroxy-5-pyrimidinecarboxylic acid (0.88 g, 6.3 mmol).

A mixture of 4-hydroxy-5-pyrimidinecarboxylic acid
(0.88 g, 6.3 mmol) in 5 drops of DMF and 6 mL of thionyl
chloride was heated at reflux for 3 hours. The mixture was
concentrated and the residue was dissolved in methylene
chloride. A mixture of the residue, dimethylamine
hydrochloride (0.62 g, 7.6 mmol) and triethylamine (4.5 mL,
31.5 mmol) in 50 mL of methylene chloride was stirred at 0°C
for 0.5 hours. The mixture was poured into water and agqueous
sodium bicarbonate. The mixture was extracted with methylene
chloride (2x 30 mL) and the extract was washed with brine,
dried (Na2S0O4) and concentrated by rotary evaporation to give
4-chloro-N, N-dimethyl-5-pyrimidinecarboxamide (0.66 g,
3.6 mmol) as an oil.

EXAMPLE 18
3-Acetyl-2~-chloropyridine
The following is the preparation of a compound of Formula

2 in which t is 0, L is chloro, Y is N, 2 is CH and R3 is
acetyl.



with water (2x 10 nmL) and brine, dried ([err]) and concentrated. The
residue was purified on silica gel by flash chromatography eluting with
hexanes/ et hyl acetate (85:15) to give

1- (2-chl oro-3-pyridyl)-2, 2-di met hyl propan-1-one (1.735 g, 8.8 mvol) as an
oil. - 62 - 2-{3-[4-(2-nmet hoxyphenyl) pi perazi n-1-yl ] propyl am no} -

N, N- di net hyl ni coti nam de hydrochl ori de The ToPYow ng is the preparation of
a conmpound of Forrmula | in which p andt are each O, Xis NH, Yis N, Zis
CH [err] is nethoxy, [err] is hydro and [err] is dinethylam nocarbonyl. A

25 1 Exanpl e 13, AGBLEYBE ot HeRPRARALEO G AEAA- 1201 Fpr Bobt A (334
%, 8(2 sramlngali)nomepnradm:sma eaRnd,70. glsd monassnufn dgnsb@n@f EDNE ¥nd gj C)
for 39 hourszgq'hrgfn?é %@hgﬁaﬁmg‘méggf L@%o?%’grég é#l féf}“gataér?%ée%aql é

wat er was adfilexd. agpeoxinsteky |14/ douxss sé‘parmuuurwamedsmued\muarrquw:eoo
m) and concegbpetethid ddr PRl PrBRSUBELIBR. LEST Ai14@Sa sSOl ved in 6

L of ethyl acetate and t e sol ution was washe water (3x, 1 L) and

saturated soRRTRIEieRAd Retweem 30\ mE of ie8-tRASATUEPNS ($P9EIRd. The
filter was rppesebondte lardd Foemly bfanethyten8dchboridedi itk fotdarmie was

concent rat ed, | g ARG OX TG XesksOrksnd SBLULLORMRes) P MhVEREIEL G PO ¢

(175 m., 0.6 anol Was h X e was a room
t enper at ur e t@rgiﬁhrﬁfuhlnrqnmtdﬂﬂdefabﬂerUIOEﬁéeflﬁt&r@ﬂ 4%&5d@mohkm
washed with ethyl acetate (4x 500 mi), dried under reduced pressure at
79[err]C for 18 hours to give 24% (2- met hoxypheny

pi per azi n- 1- yl | prdphdshi ¥ e 3¢ %ﬂﬁﬂ?}FﬁFéBﬁFnaﬁiﬁech;GFhéﬂI&@r%ég(ZSQ 4

g, 0.6 nol), 499 mwd¥y,2QGitafame€hyltin (5.5 mL, 40 mmol) and bis (benzo-
nitrile)palladium(II) chloride (0.385 g) in 20 mL of
hexamethylphosphoramide was stirred at room temperature for
20 hours. The mixture was stirred with 50 mL of 10% potassium
fluoride and then poured into 50 mL of water. The mixture was
extracted with diethyl ether (4x 50 mL) and the combined
extracts were washed with water, saturated sodium bicarbonate
and sodium chloride, dried (Na2S0O4) and concentrated. The
residue was purified on silica gel by column chromatography
eluting with hexanes/ethyl acetate (3:1) to give 3-acetyl-
2-chloropyridine (4.2 g, 27 mmol).

EXAMPLE 19
2-Chloro~-3-pyridyl cyclopropyl ketone

The following is the preparation of a compound of Formula
2 in which t is 0, L is chloro, Z2 is CH and R3 is cyclopropyl.

A mixture of cyclopropyltributyltin (0.5 g, 1.51 mmol) in
3 mL of THF was cooled to -78°C and then n-butyllithium
(0.604 mL, 2.5 M in hexanes, 1.51 mmol) was added. The
mixture was stirred at 0°C for 0.5 hours. A mixture of
copper (I) iodide (0.142 g, 0.75 mmol) in THF was cooled to



Anal .: Calcd. for [err]: C 60.89; H 7.43; N, 16.14% Found: C 61.04; H,
7.46; N, 15.96% Proceeding as in Exanple 21, but substituting different
starting materials for NN-dinethyl-2-chloronicotinam de and/ or

3-[4- (2- et hoxyphenyl ) - pi perazi n-1-yl ] propyl and ngy the fol |l owi ng conpounds

Formula | were prepared: - 63 - substituting
3-(4-phenyl pi perazi n-1-vyl Lﬁ yl am ne gave
2-[ 3- (4- phenyl -TAQEr apent yF‘)’-HFBE?I EANRBEDARS BherengloPFeRYE F Ributrltin

hydrochl ori de, Jad-add¥}.er fmHe ﬁﬁe&)meAaag stsakeé f69r4£efa1ﬂmt£s a4 hedd
5.51; N, 13. 983% Found: C, 55.54:; H, 7. 2% subs itut

ng
3-[4-(4-fluoro &MQWWQWP}‘pFBMFéﬁFnéOg&@% g, 1.31 mmol)” was added
2-{3-[4- (4- 1 uadrypheirgd ) PITIRY FAixtukey b @RME@8UNGE- -40°C for 1.5 hours and

N, N- di et hyl ni catj nanj de hydrochl oride, m 63-68[err1C nal;: Calcd. for
Lerr) e Lo g ligvedl B MAERES: Rooh7t ehBrafizs”  Shhd ayidlfne (pad Rigpdnda
substituting 3- v{:utl'( &atmmom;ilueleyll whthemathypléneg| c]:lpl@pidea.m fielmmj and the
ﬁ k?dgﬁegﬁyrﬁfcoilnan1§%&QEg§&%ﬁ QtlaXLL8r99¥#g?%£ﬁ§{§? 3l°5$uﬁ Cal cd.
for [err]: C 5&@xB0 mllg, 95’*‘%“!‘9162% oFgaRic kayers gzerydrp.% (Na2504)
1f]5696 fubStltdﬂd'&bd%dh%r@%earOWQhé Eéyﬂa@@hﬁay|ﬂ&&£¥¥éﬂﬂdhfklllca gel by
yl | propyl am ne gav uor razi

1-yl ] pr opyl ani sﬁf %QMP& (YoFrIHE;ﬁ' ggléelé%/’égg?ﬁpf ﬂ%&‘z 2eARRS | C
Anal .: Cal cd. f(@S5:[1&0r Jto @;.vé6259h1b|:0438§yrwy10c185%pﬁpyﬁ ke onkS. 48;15Hg,
4.84; N, 10. 800 Utyigh

3-[4-(2-nethylp eny??kggeraz?n yI]propyIan1ne gave N, _ _ _ _
N-di met hyl - 2-{3- [ 4- (2- net hyl phenyl ) pi per azi n-1- yl ] propyl am no}ni coti nam de
hydrochl oride, mp. 68[err]C (dec); EXAMPLE 20

1-(2-Chloro-3-pyridyl)-2,2 ¥dimethylpropan-1-one

The following is the preparation of a 'compound of Formula
2 in which t is 0, L is chloro, Z is CH and R3 is tert-butyl.

A mixture of copper (I) iodide (1.18 g, 6.2 mol) in S mL
of THF was cooled to -40°C and then tert-butyllithium
(8.85 mL, 1.4 M, 12.4 mmol) was added. The mixture was
stirred for 1 hour and 2-chloronicotinic acid chloride (2 g,
11.3 mmol) was added dropwise. The mixture was stirred at
-40°C for 1.5 hours and then allowed to warm to room
temperﬁture. The mixture was quenched with water and then
diluted with ethyl acetate. The mixture was filtered, washed
with water (2x 10 mL) and brine, dried (Na2804) and
concentrated. The residue was purified on silica gel by flash
chromatography eluting with hexanes/ethyl acetate (85:15) to
give 1-(2-chloro-3-pyridyl)-2,2-dimethylpropan~l-one (1.735 g,
8.8 mmol) as an oil.



Anal .: Calcd. for [err]: C 52.88; H, 7.36; N, 14.02% Found: C, 52.99; H,
7.70; N, 14.07% substituting

3-[4-(2, 6-di net hyl phenyl ) pi perazi n-1-yl ] propyl - anm ne gave

N, N- di net hyl - 2-{3-[ 4- (2, 6- di net hyl phenyl ) pi per azi n-

1-yl ] propyl am no}ni coti nam de hydrochl oride, mp. 88-125[err]C Anal.:
Calcd.. for [err]: C, 62.64; H 8.00; N, 15-8%% -Found: C, 62.39; H, 7.82;
N, 15.62% substituting 3-[4-(2-trifluoromethyl phenyl) pi perazin-| -

yl ] propyl am ne and recrystalli zing fron1;§%@¢;h:2i of oxalic acid in
al cohol gave 2-{3-[4-(2-trifluoronethyl pheny pi perazin-1-yl
propyl am no} - NN-di net hyl - ni coti nam de oxal at e, - 64 - mp.

 133-134[err] C, Anal 5_sQaligd. L. p )
Found: C. 52.85: H 25fggrﬁNtzlgégggﬁzg%»ﬁﬁfauﬁ&&aﬁn-ﬁ 44 popkdaml¥o)

3-[4- (2-propy|pheny|)p|pera§ ¥r-dimethy; %Pﬁ@lgﬁth€€?9§%9F+¢§|ng from a
solution of oxalic acid in al cohol gaVe

2-{3-[4-(2- I
Sl e i oo Ry obiBEL 28 he HrEabduith 9t @ SqpRoundCL; Forpye
[err]: C, 62 3% which $6andl tldr@28ackondX is N, HD;sHN,?ZS&s MH,lR 95%0
substltutln%e%hL%yEZstggrﬂ XLQh ?a'§$”f§”5YH%}ﬁ&léqﬂﬂﬁ$ ghne and

0 al'co

. recrystallizing solu Ion oxalTc aci
2-{3-[4-(2-isopropyl phenyl) pi perazi n-1-

yl'] propyl am no} - i Ni%ﬁi&bhﬁknQCEixlai‘Glﬁ,eN%ﬁﬁé\ilﬁylﬁdbti%h%l[(@."Iﬂl] @
~Anal.: Calc f or 03% Fougq B?PH H,
ne

6.34: N, 119284 mghﬁs&?ﬁ??ﬁgésaui%. @p éir[ézﬁr?‘ﬂ‘e&

gave N, N-di pdpleyazinf-3-f1)prppphaiyé p(m ag,l o Byﬂo)lpr,op)tlepmmdl as in

ni coti nam dg, ydh @°h! OLh8Choth Bs 1 Cdrbidditd G250'F ¢, @'%99mc19" in 4 1
of xylenes was heated at gentle reflux (133 to 136°C) for
39 hours. The mixture was allowed to cool to 50°C and then
1 L of water was added. The organic layer was separated,
washed with water (2x 500 mL) and concentrated under reduced
pressure.” The residue was dissolved in 6 L of ethyl acetate
and the solution was washed with water (3x 1 L) and saturated
sodium chloride (2x 250 mL), dried (MgSO4) and filtered. The
filter was rinsed with 1 L of ethyl acetate and the combined
filtrate was concentrated to approximately 4.8 L. A solution
of 3.8 N hydrochloric acid (175 mL, 0.67 mol) in ethanol was
added and the mixture was aged at room temperature for
90 minutes and then filtered. The filtered residue was washed
with ethyl acetate (4x 500 mlL), dried under reduced pressure
at 79°C for 18 hours to give 2-{3-[4~(2-methoxyphenyl)~
piperazin-1-yl]propylamino}-N, N~dimethylnicotinamide
hydrochloride (259.4 g, 0.6 mol), m.p. 204-206°C.
Anal.: Calcd. for C22H31Ns02°HCl: C, 60.89; H, 7.43;

N, 16.14%; Found: C, 61.04; H, 7.46; N, 15.96%.

Proceeding as in Example 21, but substituting different
starting materials for N,N-~dimethyl-2-chloronicotinamide .
and/or 3-[4- (2-methoxyphenyl)-pzperazin-l-yl]propylamlne the
following compounds Formula 1 were prepared:



[err]: C 62.78; H, 6.83; N, 13.55% Found: C, 65.57; H 7.04; N, 13. 27%
substituting 3-[4-(2-benzyl phenyl) pi perazin-1-yl] propyl am ne and
recrystallizing froma solution of oxalic acid in al cohol gave
2-{3-[4-(2-benzyl phenyl) - pi perazin-1-yl] propyl am no}-

N, N- di met hyl ni coti nam de oxal ate, mp. 127-13 ‘Jserr] C, Anal.: Calcd. for
[err]: C, 65.79; H 6.81; N, 12.79% Found:~ 65.91; H 6.72; N, 12.71%
substituting 2-chl oro- N norphol i n-4-y| ni cot i nam de gave

2-{3-[4-(2-met hoxy- phenyl ) pi perazin-1-yl | propyl am no} -

ror T ore] | "l e o R 05 T By F gL BARL I S5 N caled
1ﬁ| 77% 25 u 2521-(3!{- (@&!ﬁymﬁﬁaaﬂnﬂ-@mptbpymammho nanj Nedgwmxﬁl-

C or o- azl
 N-di et hyi{m%o SELRERIRY @ipﬁé%lf‘%‘gg ,,Pp 2 gb%ﬁé{%éﬂc RaL Nt caled. oo
Cal cd. for [EPF]S 2:3135165 (HCy) 26. 67 58 ° 2 Bgof-Bhurkl B-%8%54: H 6. 64;

N, 15.13% sphsha!t u_t;l ngs 4.4?.‘ 5-7f Izqorg- Zlqegngyphenyl ) pi perazin-1-
yl'] propyl am ne gave 2- yor o met hox

pi per azi n- 1- ?F?%?%E)‘}‘F’d?ﬁ HE %‘cﬁmpgﬁy&bP¥£Sﬁ?H§“ﬁ}/‘d¥m%¥JﬁP§“"’rﬁ p.
124- 128[err]éhv£m®+{3—Fﬁ4Clﬁfﬂﬁbrdﬁwéhbl)ﬁipEQaéfn -y D) propW anliho’BY%4

Found:" C, 50_4 o

3. 4- (5-chl P Vi ted eoé‘i’%%%tfglg %?o BBy RE-§R
recrystal | | ZARRLft SrR%EC OIQRF 3Q Q{&Oaﬁ%l 1ocq 7a1f§:?ncﬁ' fnlB: N,
2-{3-[4- (5- cis 08 o5 2- i@xﬁwxxdoh%rzvgb Hﬁ 6.84; N, 13,30%;

pi perazin-1-yI] ropylamno} N N-di met Ayl - ni cot ! nam de, tartrage,
50- 75] or r] C, SHbRE 1L UtAG - (45 I methoxypheny Spiperaz s~ 11yl ipropy)anine
gave 2-{3-[4-(3-methoxyphenyl)piperazin~l-yl]propylamino}-

N,N-dimethylnicotinamide hydrochloride, m.p. 75°C (dec):;
Anal.: Calcd. for C22H31Ns02'(HCl)2.6: C, 53.71; H, 6.98; N,
13.62%; Found: C, 53.62; H, 7.11; N, 13.56%;

substituting 3-[4-(2-bromo-4-f1uorophehyl)piperazin-l-
yl]propylamine gave 2-{3-(4-(2~bromo-4-fluorophenyl)piperazin-
1-yl]propylamino}-N, N~dimethylnicotinamide oxalate,

m.p. 122-125°C; Anal.: Calecd. for C21H27FBrNsO-(C2H204)2: C,
46.59; H, 4.85; N, 10.87%; Found: C, 46.48; H, 4.84;

N, 10.80%; '
substituting 3-[4-(2-methylphenyl)piperazin-l-yl]lpropylamine
gave N,N-dimethyl-2-{3-[4~(2-methylphenyl)piperazin-1-
yllpropylamino}nicotinamide hydrochloride, m.p. 68°C (dec):
.Anal.: Calcd. for C22H31Ns0-(HCl)2.5-(H20)1.5: C, 52.88; H,
7.36; N, 14.02%; Found: C, 52.99; H, 7.70; N, 14.07%;
substituting 3~-{4-(2, 6~dimethylphenyl)piperazin-l~yl]propyl-"
amine gave N,N-dimethyl-2-{3-[4-(2,6-dimethylphenyl)piperazin-
l1-yl)lpropylamino}nicotinamide hydrochloride, m.p. 88-125°C;
Anal.: Calcd. for C23H33N50-HC1l-(H20)0.5: C, 62.64; H, 8.00;
N, 15.88%; Found: C, 62.39; H, 7.82; N, 15.62%;

substituting 3-[4-(2-trifluoromethylphenyl)piperazin-1-
yllpropylamine and recrystallizing from a solution of oxalic
acid in alcohol gave 2-{3-[4-(2-trifluoromethylphenyl)-
piperazin~l-yl]lpropylamino}-N, N~-dimethyl-nicotinamide oxalate,



Found: C, 50.45; H 6.54; N, 12.23% substituting 2-chloro-3-pyridyl

cycl opropyl ketone and recrystallizing froma solution of maleic acid in
al cohol gave cycl opropyl 2-{3-[4-(2-nethoxyphenyl)-pi perazin-1-yl]propyl -
am no}-3-pyridyl ketone maleate, mp. 159-161[err]C, Anal.: Calcd. for
[err]: C 63.51;, H 6.71;, N, 10.97% Found: C, 63.52; H 6.59; N, 10.86%
substituting 3-{4-[2,4-dinethoxyphenyl]plpera§4rrl- yl}propylantne gave
2-{3-[4-(2, 4-di met hoxyphenyl ) pi per azi n-1-

| 1 propyl am po d |- Niycat i de d I | cd. for
Ver 1) 2PE 5ol N9 Sl SRR ity Latau ™ 0k B8, 8 sME0- (OBpoq T o5 e
substitutings2: 63 -4 Nyl i1H.27%;yFoundti cansPe8yave, 5.58;

2-{3-[4-(2- qgthff fgfnyl)plpera2|n 1-yl ] propyl am no) - N-
pyrrolidin-1-Y%l=hi‘tot|1 nam de hydrochl oride, mp. 223-224[err]C;, Anal.:
Cal cd. for [sub3tithtiyg Gs-ta-r(Z%pmpyﬂmhgayz2pfé.p€mnﬂn-r>ylammﬁaﬂ7ir85 N,

15. 15% SUbSéﬁ&‘%éé&%{%téslg{%}]ﬁ] ¢: mpgr 591{:):13 g? #péé’ﬂf‘r&& “@orEd

recrystallizing mal ei ¢ aC| ave
1- (2-{3-[ 4- (@%t%mmmmpgémsmlt-ytpﬁr%wamﬁb}pr@:ﬂﬁmm h- -2,
2- di met hyl prnpmuﬂm IRl ciihanide okddatdf[ anpl Cl27-128%5; - Anal . : Cal cd.

f18r SEraoe/o”]subst [ tu’t I ng 13_&14 % b%n&%%‘@%cgeﬁgxyp'henyt%m pde_|r a’Z.ﬁi - N
yl ] pr opyl amide M&prr‘f(mmdl g $2u602- H3- 1433 4-Kydtdx95%;
%é?ﬁé%t’???ﬁ“m% ﬂ%“’?ﬁ]ﬁéﬁ‘ﬁtg?ﬁ%&%fﬁtﬂiﬁﬁf“ 'c”""i-,"odés H
6.55; N, 13.%bb gecrystalifzing fromm,s 99 % ralic
2-chl oro-N, I\&@heet:hylauiawdm@mvéezgqseta {3-LdofpZopylphenyl) piperazin-1-
yllpropylamino}-N, N-dimethylnicotinamide oxalate,
m.p. 119-121°C; Anal.: Calcd. for C24H35N50-(C2H204)2.5: C,
54.88; H, 6.35; N, 11.03%; Found: C, 54.82; H, 6.34;
N, 11.01%;
substituting 3-(4~biphen-2-ylpiperazin-l-yl)propylamine gave
N, N-dimethyl-2-[3-(4-biphen-2~ylpiperazin~1-yl)propylamino]-
nicotinamide hydrochloride, m.p. 196-197°C; Anal.: Calcd. for
C27H33Ns50- (HCl1) 2-(H20)0.25: C, 62.78; H, 6.83; N, 13.55%;
Found: C, 65.57; H, 7.04; N, 13.27%;
substituting 3-(4-(2-benzylphenyl)piperazin-l-yl]propylamine
and recrystallizing from a solution of oxalic acid in alcohol
gave 2-{3-[4-(2-benzylphenyl)-piperazin-l-yl]lpropylamino}-
N, N-dimethylnicotinamide oxalate, m.p. 127-130°C;
Anal.: Calcd. for C28H35NsO-C2H204: C, 65.79; H, 6.81;
N, 12.79%; Found: C, 65.91; H, 6.72; N, 12.71%;
substituting 2-chloro-N-morpholin-4-ylnicotinamide gave
2-{3~{4-(2-methoxy-phenyl)piperazin-l-yl]lpropylamino}-
N-morpholin-4-ylnicétinamide hydrochloride, m.p. 69-70°C;
Anal.: Calcd. for C24H33N503'(HCl)3: C, 52.51; H, 6.61l; N,
12.76%; Found: C, 52.53; H, 6.94; N, 13.77%;
substituting 2, 6~dichloro-N, N~dimethylnicotinamide gave 6-
chloro~2-{3-{4-(2-methoxyphenyl)piperazin~l-yl]lpropylamino}-
N; N-dimethylnicotinamide hydrochloride, m.p. 233-234°C; Anal.:



met hoxyphenyl ) - pi perazi n-1-yl ] propyl am no - N, N-di et hyl - ni coti nam de
hydrochl oride, mp. 125[err]C (dec); Anal.: Calcd. for [err]: C, 56.39; H,
7.57; N, 13.70% Found: C, 56.40; H, 7.66; N, 13.63% substituting
3-[4-(4-fluoro-2-nmethoxyphenyl) pi perazin-1- yl]propyl am ne gave
2-{3-[4-(4-fluoro-2-nmet hoxyphenyl)- piperazin-1-yl]propylam no}-N,

N-di met hyl - ni coti nam de hydrochl oride, mp. <-228-229[err]C, Anal.: Calcd.
for [err]: C 54.32; H 6.21; N, 14.39% Found: C, 54.18; H, 6.20; N,

14. 19% substltutlng 2- chl or o- 5- cyano- N, N—dlnethylnlcotlnanlde ave

5- cyano- 2- { 3Cadcda- ﬁerhszyﬁbeﬁ}Nﬁpeﬁﬁﬂazﬂh BSyldfpr Hpybai7moN, N4 -95%;

N- di met hyl ni xal, at 8‘|§qrr] C, Anal.: Cal cd for
~Jerr]: C 56%8’%ha 3 @h 65 75? ouﬁ%g '55.72; H, 6.02; N, 14.88%
substltutlngsgthRQBQLNm 8= ﬁﬁrh@tﬁy¢¢#QxiTmﬁﬁhQﬁ¥Bhﬁwyl)PlPeraZIR‘l-

3-{4-[2-(2, Zﬁab&bbgiamﬁsh d¥e- ﬁ-ﬂ?—t g mwdwmhax}ph&hmﬂpy' am ne
gave 2-(3-{4-]| uoroet 2 net hylpheny g ger Zi n-1-yl
propylan1no)PiRerﬂzIB'ﬁrYﬁéPﬁ?PY AR 1 i - FlneRydpRdrgdnamige

2018203[62515 yadoghloziakydn, §°r1§25fﬁﬂﬁ§Nﬁﬂlngrcggpa])§b25 C, 51.86; H,
S Ltygti
_Eedh 333?§§25%C SPRPE §r§ cN 582492%, Sgbgbi Lyl i 19, 78%;

3-acetyl - i"ne ga
2-{3-(4-( 2 ni'bhnﬂypﬁenﬁﬂﬂm plér aGi M A-NJ 3% .Gf@M;am no pyri di ne

hydrochl or | dge gt el 9 191 £- g;srchm-z.u@m?pggay&sgaberalﬁlll9 H

7.14; N, 13 oun 9%
substltutlngYZJEHPBY6aNﬁPG|%%@h??¢ﬁ!ﬁﬁ4¥%%ﬁ i§rem GesaﬂHtF86r9§tEPFF§Fh§

froma solutaemeinoaabbﬁoacgsbernéﬂsxmuﬂ(syauaoro-z-metnoxypnenyl)-

2-{3-[4-(2- ”Et28§¥9989¥-}19p9 ino?dJJN¥H¥&e%%bao icotinamide
tartrate, m.p. 59-75°C. Anal.: Calcd. for
C22H30C1lN502:C4HE06-H20: C, 53.65; H, 6.23; N, 12.03%;
Found: C, 50.45; H, 6.54; N, 12.23%;
substituting 2-chloro-3~pyridyl cyclopropyl ketone and
recrystallizing from a solution of maleic acid in alcohol gave
cyclopro§y1 2-{3-[4-(2-methoxypheny1)-piperazin—;-yl]propyl-
amino}-3-pyridyl ketone maleate, m.p. 159-161°C; Anal.: Calcd.
for C23H30N402:C4H404: C, 63.51; H, 6.71; N, 10.97%; Found: C,
63.52; H, 6.59; N, 10.86%;
substituting 3-{4-~[2,4-dimethoxyphenyl]piperazin-l1-
vllpropylamine gave 2-{3-([4~-(2,4~dimethoxyphenyl)piperazin-1-
yl)lpropylamino}-N, N~dimethyl~-nicotinamide hydrochloride;
Anal.: Calecd. for C23H33N502-(HCl)2-(C4H80)0.5: C, 55.19; H,
7.05; N, 13.99%; Found: C, 52.90; H, 7.39; N, 12.24%;
substituting 2-chloro-N-pyrrolidin-l-ylnicotinamide gave
2-{3-[{4~-(2-methoxyphenyl) piperazin-l1-yl}propylamino}-N-
pyrrolidin~l-yl-nicotinamide hydrochloride, m.p. 223-224°C;
Anal.: Calcd. for C24H33Ns502-HCl: C, 65.66; H, 7.44; N,
15.22%; Found: C, 62.49 H, 7.55; N, 15.15%;
substituting l-(2-chloro-3-pyridyl)-2,2-dimethylpropan-l-one
and recrystallizing from a solution of maleic acid in alcohol
gave l1l-(2-{3-[4~(2-methoxyphenyl)-piperazin-l-yl]propylamino}-
3-pyridyl)-2,2-dimethylpropan-l-one maleate, m.p. 122-126°C;




N, N- di met hyl ni coti nam de N-oxi de oxal ate, mp. 67-70[err]C, Anal.: Calcd.
for [err]: C 55.25; H 6.80; N, 13.20% Found: C, 55.26; H, 6.50; N,
13.24% substituting 2-chloro-N, N, 4, 6-tetranethylnicotinam de gave
2-{3-[4- (2- net hoxyphenyl ) pi per azi n- 1-yl ] propyl am no}- N, N,

4, 6-tetranet hyl ni coti nam de hydrochloride, mp. 72-83[err]C, Anal.: Calcd.
for [err]: C 53.88;, H. 7.16; N, 13.09% FoundggC 54.17; H, 7.13; N,
12.85% substituting 3-[4-(4-nethyl-2-nmethoxyphenyl) pi perazi n-1-

yl ] propyl am ne and recrystallizing froma solution of oxalic acid in

al cohol gave Alnalldi:neahgd 2£48- {:uﬂmmmnﬂzm-mzom,“ C, 62.99; H,

00- 07 orr1 C MndRs ReafacAsh L F QiR CRagh I T 7, WY sl g
C, 57.53; H 6ubBstithitiRg 73-%4-stbslxe|mwﬂ.|oug-2-methoxyphenyl)piperazin—l-

2- chl or o-
5. {C3 on(gl'x%lggéi‘%ﬁggﬁ{iﬂ [)Her?cgtzc% ggﬁgeyrve 2- §3 (4- (4-hydroxy~2-
N- met hoxy- N- nseh;mymrn érrw Epaepyi‘srrpmx%h-tietfrfé#mﬁ@y%a|

ﬁal gg 6;90/; [Sﬁﬁﬂ:otﬁxaéﬁdg Shy d‘iroc?hl?fhi% ‘p ;8%65FQHEJG§°§; ﬁﬁﬁB- da1ch 92;
yl ] propyl am nggg Jégé Q?Nyg?ﬁﬁ ?g #f o%egﬁso%ﬁ)gﬁg%f rr(;xa 1 ¢ aci gfound ¢
al cohol gave S 68 e Y6 526:{ N,[ 4.3( D2&i;f | uor o-

th h
T34 135 or r] FERBEL Rt fid 2 SIS “%;99%%2?"%%@@%%@ 9 240 4
C, 57.53; H rsegmxmhqzwm:mimm@tinr ryadpropylamino}-N, N-diethyl-
3-[4- (2-trifluoeorbhdwiaed Narad écmmﬁ:fﬁél Nol.p.yhbBPOPYd&ET Neard, : calcd.
recrystalli Z'P u%é)g%g?ﬁg%é E)(%d Q7 a% d dd 3@ cgpol7 %a,veN’ 13.70%;

2-{3-(4-(2-tri
pi per azi n- 1- yFéymap\yt ard 61.040; N,!N— di. 66N, - bBc63%¥nam de oxal ate, mp.

143-145[err] %uﬂﬂtﬁtﬁ?& Céj-' { 4f-0(r4-[ﬁ(aﬁ]:'o-gﬂ-methoxyphenyl) piperazin-1-
yllpropylamine gave 2-{3-[4~(4-fluoro-2-methoxyphenyl)-
piperazin-l-yl)propylamino}-N, N-dimethyl~nicotinamide
hydrochloride, m.p. 228-229°C; Anal.: Calecd. for
C22H30FN502-HC1l: C, 54.32; H, 6.21; N, 14.39%; Found: C,

'54.18; H, 6.20; N, 14.19%; '
substituting 2-chloro-5-cyano-N, N~dimethylnicotinamide gave
S-cyano-2-{3-{4-(2-methoxyphenyl)piperazin-l-yl]propylamino}-
N, N-dimethylnicotinamide oxalate, m.p. 126-128°C;

Anal.: Calcd. for C23H30N¢02-(C2H204)1.5: C, 56.01; H, 5.97;
N, 15.07%; Found: C, 55.72; H, 6.02; N, 14.88%;
substituting 2-chloro-N, N, S-trimethylnicotinamide and
3-{4-{2-(2,2,2~trifluoroethoxy) -4-methylphenyl]piperazin-i-
yllpropylamine gave 2-(3-{4-[2-(2,2,2~triflucroethoxy)-4-
methylphenyl}piperazin-l-yl}propylamino)-N, N, S-trimethyl-

_ nicotinamide hydrobromide, m.p. 207-208°C; Anal.: Calcd. for
C25H34F3Ns02-HBx- (H20)0,.25: C, 51.86; H, 6.18; N, 12.01%;
Found: C, 51.84; H, 6.13; N, 12.02%;
substituting 3-acetyl-2-chloropyridine gave 3-acetyl-
2-{3-[4~(2-methoxyphenyl) -piperazin-l1-yl]propylamino}pyridine
hydrochloride, m.p. 190-191°C; Anal.: Calecd. for
C21H2gN402-(HC1)1.2: C, 61.19; H, 7.14; N, 13.59%; Found: C,
61.35; H, 7.16; N, 13.69%;




- 68 - 53.23; H 5.58; N 12.93% Found: C, 53.42; H 5.62; N 12.81%
substituting 3-[4-(2-ethoxyphenyl) pi perazi n-1-yl ] propyl am ne and
recrystallizing fromoxalic acid gave 2-{3-[4-(2-ethoxy-
phenyl ) pi perazi n-1-yl propyl am no}-N, N-di et hyl ni coti nam de oxal ate, m p.
138-140[err]C, Anal.: Calcd. for [err]: C 59.87; H 7.03; N, 13.96%
Found: C, 59.63; H 7.03; N, 13.72% substi tut6iing
3-{4-[2,4-di (2,2,2-trifluoroethoxy)phenyl]- piperazin-1-yl]propyl-am ne
gavez-{s-{4-gis-' g % _N, N-di {cotinamide N-
trifluoroet h(§>LZ‘y %ﬁg%’?f‘ [ geF%Jz'loﬁ9 1¥y?,}qlbnr‘eo%§xlénrﬁcr?cﬁlinaml§e N Oxide and
N, N- di et hy| wiecsyistadildsingdfoonl ar selbut inp ofl (ualig] @qidCinagdicohotapaue
for [err]: Cp.A44.43- (P-mecfd; 1 Y94 pdiud it~ 10y 140 Rby1Emidcd2 N
10. 66% substi :tét i(?ng (3-r4-.?§1-‘ 3@)'[4#/#? uor oet hogi?)’hen I ]éoi pgzazi n-
1-yl } propyl amrsddmethylpiconinamide HN-oxide I%%ﬂé‘% oﬁr)a-/- 7-70°C; Anal.:
© phenyl ] pi per &ailrdl- \fokp CH AN FOZ)rC 2H 20 (ICaMigdyH 20 0T, NS 287 hBer 6cB0or Nee,
- mp. 122[err] C) . Angl .. cg. for i Cl 89,40, H 5.94; N,

12. 38% Foun&S'%,gQSOFQBf’gH, Cs.c%:gir, ’f'zésg}i théﬁ'gdtz‘i'ng
3-{4-[2- (2, 2 s2bstiithtdngelhohydpdeMyl ] Hi peretzianethylnicotinphmidec gave
2- chl or o- N- mat_haxyaN8E | | ) ME -1 euwl’ ; -
2 (3-{4-[2-( ,3?§¥?rﬁ?F%§¥§§¥ﬁ§§é§¥#i¢§?j§§f%ﬁw%uy%Jf?°pylam‘"°} .
yl } pr opyl am %ﬂ%ﬁe?ﬁé?ﬂﬁ%ih%%%@ﬁm i RedrRRR#d%i deP m7$-83°C;
161-177C, Anahal.Catadlcdf ofokeCphl3$§Ns56%.(A€1)3: CT,083.818;18,78%6FoNpd: C,
55.83; H, 6.

¢ 0 . :
©3-[4-(2-i sopagp(g)%pﬁéﬁg%{opl ggfié;#yéliﬂgﬂ‘&rzdpﬁ'aﬁzngséave
. 2-{3-(4-(2-i sapstpouygphgn$+] s+ pérmetihyl-2-methoxyphenyl) piperazin-1-~ _
%/la]r P]r ,Omél am 99} obopy YaBhEYaRA CRLEAE £10 {MHP FHoR a0801383bn’ of2bgd1iE0"
acid in alcohol gave N,N~-dimethyl-2-{3~[4-(4-methyl-2-
methoxyphenyl)piperazin-l-yllpropylamino}nicotinamide oxalate,
m.p. 90-97°C; Anal.: Calcd. for C23H33Ns502:C2H204-C4H40-H20:
C, 57.58; H, 7.3; N, 12.62%; Found: C, 57.53; H, 6.96;
N, 12.73%;
substituting 2-chloro-N-methoxy-N-methylnicotinamide gave
2-{3-~{4-(2-methoxyphenyl)piperazin~l-yl]propylamino}-
N-methoxy-N-methylnicotinamide hydrochloride, m.p. 151-161°C;
Anal.: Calcd. for C22H31Ns503-(HCl)1,.5°(H20)0.3: C, 55.79;
H, 7.04; N, 14.78%; Found: C, 55.83; H, 6.92; N, 14.69%;
substituting 3-{4-(2-difluoromethoxyphenyl)piperazin-1-
yllpropylamine and recrystallizing from a solution of oxalic
acid in alcohol gave N,N-dimethyl-2-{3-[4-(2~difluoro- ,
methoxyphenyl)piperazin-l-yl]propylamino}nicotinamide oxalate,
m.p. 134-135°C; Anal.: Calcd. for
C22H29F2N502-C2H204-(C4H40)0.33: C, 57.58; H, 7.3; N, 12.62%;
Found: C, 57.53; H, 6.96; N, 12.73%;
substituting 3-([4-(2-trifluoromethoxyphenyl)piperazin-1-
vllpropylamine and recrystallizing from a solution of oxalic
acid in alcohol gave 2-{3-[4-(2~trifluoromethoxyphenyl) -

piperazin-l-yl]lpropylamino}-N, N-dimethyl-nicotinamide oxalate,
m.p. 143-145°C; Anal.: Calcd. for C22H28F3Ns502:C2H204: C,



57.33; H 7.79; N, 13.26% Found: C, 57.40; H 7.79; N, 12.02%
substituting 3-[4-(2-neopent oxyphenyl) pi perazi n-1- yl]propyl am ne gave
2-{3-[ 4- (2- neopent oxyphenyl ) pi perazi n- 1- - 69 - yl]propylam no}-N,

N- di et hyl ni coti nam de hydrochl oride, mp. 111-126[err]C, Anal.: Calcd. for
[err]: C 60.99; H 7.99; N, 13.68% Found: C__60.82; H 7.93; N, 13.40%
substituting 3-[4-(2- cyclopropylnethoxyphenyl§ |pera2|n 1- yl]propyl am ne
gave 2-{3-[4-(2-cycl opropyl net hoxyphenyl) -

pi perazin-1-g8]23ppx) a8 &) -MYN-1h [o3)Y IFouaat:i aarrsdemxanats 62} p.
117- 123[err]§: fyiél Calcd. for [err]: C 60.12; H 7.16; N, 12.98%
Found: oNa3 ¥ 04: N, 12.82% substituting

34 (2- (2 psansmztwmmw-] (#-mtwaiyphieny}l) bppepgknt bey hlpiropylamine
recrystallizl %{‘c?ﬂ; 1440 Son’63a19 26000’ GadCEDP- PRV P2-ethoxy-

2-{3-[4-(2- ( pro
pi per azi n- 1-phepybhy 1¢1¥khnngnm}anﬁegﬂrNhN?démeRby%n%p°¢ﬁ¢ﬁmlde

Found: C. 60 3ty 6L 1y L3, 554 St Ui g oo ceauatis0d CAuL:
oun % .substitutin
{3-] 4-(2- rretﬂox%h%hyl%rp."p&%z% Piﬂ“éroﬁﬂ’}‘d Get B9t §3ii Be [
2- ((3-[4-(2-npti®xypienyl ) pi perazi n- 1-

I I t t |
Sotorr & (aetyodsdErt IR i IA A 2 200  RREk RSO PR RS bR ERL N B
Found: C, S@mgr&#m-nzrllmrcmm-mnsuswet arf{3gl4-12,4-di(2,2,2-
4-14-(2-methp -
o £3 E4 En; mt%mOX u@*cgw perégxzylawibel-u@ho@apﬂbppépgmemo)
yl ] propyl t hi ¥ mide hydreghderider iB.Pm pO5T13¥8 @ [err]C
Anal . : Calcdhnébr [Gal@d (:or C25H31F¢NsO3-(HCl)3: C, 44.62; H, 5.09; N,

10.41%; Found: C, 46.84; H, 5.42; N, 10.66%;

substituting 3-{4-[2-(2,2,2~-trifluorcethoxy)phenyljpiperazin-
l-yl}propylamine gave 2-(3-{4-(2-(2,2,2-trifluorocethoxy)~.
phenyl]piperazin-l-yl}propylamino)-N;thimethylnicotinamide
hydrochloride, m.p. 122°C (dec); Anal.: Calcd. for
C23H30F3Ns02-(HC1) 2,5-(C4Hg0)0.1: C, 49.70; H, 5.94; N,
12.38%; Found: C, 50.26; H, 6.20; N, 12.59%;

substituting 3-{4-[2~(2,2,2-trifluorocethoxy)phenyl]lpiperazin-
l-yl}lpropylamine and 2-chloro-N-methoxy-N-methylnicotinamide
gave

2~-(3-{4-(2~-(2,2,2-trifluoroethoxy)phenyllpiperazin-1-
yllpropylamino) -N-methoxy~N-methylnicotinamide hydrochloride,
m.p. 161-177°C; Anal.: Calcd. for
C23H30F3N503-(HC1l)1,75°(C4Hg80)0.1: C, 55.79; H, 7.04; N,
14.78%; Found: C, 55.83; H, 6.92; N, 14.69%;

substituting 3-[4-(2-isopropoxyphenyl)piperazin-1-
yl]lpropylamine gave 2-{3-[4~( 2-xsopropoxyphenyl)piperaz;n-l—
yllpropylamino}=N, N~dimethylnicotinamide hydrochloride;
Anal.: Calcd. for C24H35F3N502-(HC1l)2-(C4H100)0.3-(H20)0.4: C,
$7.33; H, 7.79; N, 13.26%; Found: C, 57.40; H, 7.79;

N, 12.02%;

substituting 3-[4-(2-neopentoxyphenyi)piperazin-l-
yllpropylamine gave 2-{3-[4-(2-neopentoxyphenyl)piperazin-l1-~



50.43; H, 6.35; N, 10.69% Found: C, 50.82; H, 6.65; N, 10.43%
substituting 4-chloro-N, N-dinethylnicotinam de gave
4-{3-[ 4- (2- et hoxyphenyl ) pi perazi n-1-yl ] propyl am no) -
N, N- di met hyl ni coti nam de hydrochl oride, mp. 172[err]C (dec); Anal.: Calcd.
for [err]: C 49.32; H 7.00; N, 13.07% Found: C, 49.38; H 6.83; N,
12.72% substituting NN-diisopropyl-4-chlorenggoti nam de gave
N, N-di i sopropyl - 4-{3-[4-(2-net hoxyphenyl ) pi per azi n- 1-
yl ] propyl am n nlco na hydr oc ri.de,. m.p. B-ég ery]1C: . - 70 -
Anal .: Cal cd¥ fi %1' { % ’bf‘g’o@“‘ﬁﬁ% 7“’&?"'%,%%;%85 9%86%‘?*8957. 18; H,
7.56; N, 12.M0B4 tub'sl 6% Aqal.chCededn, fiogi SewBHRONSOHG I oF neQr WX dhi de
and recrystall ;1 r@ fﬁ) & S(}loq’tﬂdqncof sgxgbl cHacbdgsn ﬁl cgﬁno}logave
4-{3-[4-(2- rret eny1n% i perazin-1-yl'| pr of -
N, N- di et hyl Sﬁbﬁmﬂ-’«mJd'mMW@W&P&@E*M{SYPB@BYME{H??G-nﬂsfal
Cal cd. for [gif 151&&::%) dve @3- (U-(3dcyl1dprb et Rox 14 5. 96;
N, 13.84% subsélt g 2 fl uor[op e?’y? b ﬁgln 1- )f’éhe"x%/ alm ne
gave 2-{ 3- Pipeyaz ’P ST ylamined 30 -4 8?? g‘b&?% xalate,
N, N- di et hylmnpotlhmwmymmdhl :0Caded .Arfair. cmmwmeme@u(nzg) BB,
H 6.77; N, %., F % 1 0 Substdfuting
3-[4-(2-cycl br%@&/@%ﬁgﬁyd‘ pﬁ%p Ezﬁ% ofs ?8r o%?l afi ﬁ%sg%/eé' §.94)
2-{3-[4-(2- el bpr&RYd phenyl ) pi per azi n- 1-
yl ] propyl am é\i O AP 130 41 (9 (20T B9n Y Y59 BheAY Hfp i pazﬂ,?-&JBS[err]C
Al Cal o perinutidd {59% B g?'ng hﬁ??) z%fp ound: " " 59 72:
7.43: N 14)@331‘%*}3 mvgl recrystallizing from a solut on of oxalic
3-[ 4- (2- et hyd @i )al qeticdz igave R-{B-Eayl(27i(2epropynyloxy) phenyl) -
piperazin-l-yl]lpropylamino}-N, N~-dimethylnicotinamide oxalate,
m.p. 149-150°C; Anal.: Calecd. for
C24H31N502-C2H204: C, 61.04; H, 6.50; N, 13.69%; Found: C,
60.93; H, 6.61; N, 13.53%;
substituting (3-(4-(2-methoxyphenyl)piperazin-l-yl]jpropyl}-
(methyl)a‘inine gave 2-({3-[4-(Z—methoxyphenyl)pipera_zin-l- '
yllpropyl} (methyl)amino) -N, N~dimethylnicotinamide
hydrochloride, m.p. 80°C (dec); Anal.: Calcd. for
C23H33N502- (HC1)3: C, 53.02; H, 6.96; N, 13.44%; Found: C,
53.01; H, 7.32; N, 13.54%;
substituting 4-([4-(2-methoxyphenyl)piperazin-l-yl]-1-
propanethiol gave 2-{3-[4-(2~-methoxyphenyl)piperazin-1-
yllpropylthio}=-N, N-dimethylnicotinamide hydrochloride,
m.p. 177-182°C; Anal.: Calcd. for C22H30N402S-(HCl)3: C,
50.43; H, 6.35; N, 10.69%; Found: C, 50.82; H, 6.65;
N, 10.43%;
substituting 4-chloro-~N, N~dimethylnicotinamide gave
4-{3~[4-(2-methoxyphenyl)piperazin-l-yl]lpropylamino}-
N, N~-dimethylnicotinamide hydrochloride, m.p. 172°C (dec);
Anal.: Calcd. for C22H31NsO2- (HC1l)3-(H20)1.6: C, 49.32;
H, 7.00; N, 13.07%; Found: C, 49.38; H, 6.83; N, 12.72%;
substituting N,N-diisopropyl-4-chloronicotinamide gave
N, N-diisopropyl-4-{3-{4-(2-methoxyphenyl)piperazin-1l1-
yl)propylamino}nicotinamide hydrochloride, m.p. 128-136°C;




gave 2-{3-[4-(2-ethyl phenyl)pi perazi n-1-yl] propyl am no} -

N, N- di net hyl ni coti nam de hydrochloride, mp. 79-81[err]C, Anal.: Calcd. for
[err]: C, 57.42; H 7.62; N, 14.55% Found: C, 57.47; H, 7.49; N, 14.41%
substituting 3-[4-(2, 3-di net hyl phenyl ) pi perazin-1- yl]propyl am ne gave

NN- di net hyl - 2- {3-[4- (2, 3-di et hyl phenyl ) - pi perazi n-1-yl ] propyl am no

ni coti nam de hydrochloride, mp. 94-100[err] & nad.: Calcd. for [err]: C
61.50; H, 8.06; N, 15.59% Found: C, 61.54; H, 7.66; N, 15.64%
substituting 3-[4-(2-nethylthiophenyl)piperazin-1- yllp rog{l am ne gave

NN- di et hy| - 2-Mr@)] 4 Galeast. h;ﬂqlezmﬁéWISPZ HSras nC- A FepHrai-®d; N,

ni coti nam de 1 143 Ciag A Cal cd. f C,
53.71; H, 6. QQwM3g§h&)% ‘Fod e éz g [grgh O‘mBé 7|\?% 13C98% or Lerrl:
substituting 3@St(m|ﬁh@h}bfprﬂeﬂa§imeqh¥l %Twm Gprpoxamide and
2-{3-[4-(2- CYWﬁlﬁ'zﬁ?x ?EBmlaYH:Pﬁ@PUﬂaé‘?r&}slxc acid in alcohol gave

N, N- di net hyl ni cotlnamd r ori C (de naI : Cal cd.
for [err]: C %U -@eé@oxmphggyhbqupg{ﬁpdfn 35% Mﬁ “ﬁ‘

| 1i‘3] 44% ?nd smnwdmtemlgswyﬂmmmﬁebaiwkmmlc):uma,zum;1 103- 112°c.
yl ] propyl am n @?‘% Y

pr opyl am no} - Wdl rre n| COtI n 4@)01{'50}? r oC 64’%%?%&’5‘905 c grlr ]98'
Anal . : Cal cd. H,0r6.[08:r ]N‘, C4.20. 36; Fwné 5% N .36 3BY%S Bhnd, @3 54%38 H,
6.64, N 15. 6%%&%'\4%&%32%-%1 ﬂel%ré\bx%ﬁ%il > mlm@%&mﬂ?p Eopyiakiae ng

is the preparation oun or nul a rr S
di net hyl ani nom,%nw-[[érg%-guﬁggmnyl)piperazin-l-yl]propyl ino}-
N,N-dimethylnicotinamide hydrochloride; Anal.: Calcd. for
C21H28FN50- (HC1) 2'H20: C, 52.94; H, 6.77; N, 14.70%; Found: C,
53.13%; H, 6.63; N, 14.54%;
substituting 3-[4-(2-cyclopropylphenyl)piperazin-l-
yllpropylamine gave 2~{3-{4~(2-cyclopropylphenyl)piperazin~1l-
yllpropylamino}-N, N-dimethylnicotinamide hydrochloride,
m.p. 124-133°C; Anal.: Caled. for C24H33N50-(HC1)2-(H20)0.25:
C, 59.68; H, 7.66; N, 14.20%; Found: C, 59.72; H, 7.43;
N, 14.23%; '
substituting 3-(4-(2-ethylphenyl)piperazin-l-yl]propylamine
gave 2-{3~[4-(2-ethylphenyl)piperazin~l-yl]lpropylamino}-
N,N-dimethylnicotinamide hydrochloride, m.p. 79-81°C;
Anal.: Calcd. for C23H33Ns0-(HCl)2:-(H20)0.7: C, 57.42;
H, 7.62; N, 14.55%; Found: C, 57.47; H, 7.49; N, 14.41%;
substituting 3~[4~(2,3-dimethylphenyl)piperazin~-1-~
yllpropylamine gave N, N-dimethyl-2-{3-[4~(2,3~dimethylphenyl)-
piperazin-l-yl]propylamino}nicotinamide hydrochloride,
m.p. 94-100°C; Anal.: Calcd. for C23H30NsO-HCl1l:-(H20)0.95: C,
61.50; H, 8.06; N, 15.59%; Found: C, 61.54; H, 7.66;
N, 15.64%; :
substituting 3-[4-(2-methylthiophenyl)piperazin-l-
yllpropylamine gave N,N-dimethyl-2-{3-[4-(2-methylthiophenyl)-
piperazin-i-yllpropylamino}nicotinamide hydrochloride,
m.p. 137-143°C; Anal.: Calcd. for
C22H31SN50- (HC1) 2- (C4H80) 0. 1-(H20)0.4: C, 53.71; H, 6.96;
N, 13.98%; Found: C, 53.79; H, 7.00; N, 13.98%;



at the 5-position and [err] is amno. A mxture of 5-methyl-2-nitrobenzoic
acid (10 g, 55.2 mmol) and oxalyl chloride (6 nL, 68.8 nol) in 100 nL of
nmet hyl ene chl oride was stirred under argon at roomtenperature for 2 hours.
The m xture was concentrated and the resi due was co-evaporated twice with
tol uene. The residue was dissolved in 60 nL of dioxane and the sol ution
was added dropwi se to a m xture of aqueous di ngthylamne (8.2 g, 40% w w,
72.7 mmol ) and sodi um hydroxide (2.2 g, 55 mmol) in 20 M. of di oxane at
O[err]C. The nlxt%re s stirred at roomtepperature for 1 hour and then
poured into HﬁgQQ BrlAs (#R5SYRRPPRRRYY BRiRSF 3141 -aeldPROPYIARiNSy

nm), dried (W)—{j-i [I4t-qeeéyandpneﬁyenp£pémhm-n+yagpropylammo}-

NN 5t 11 et il e ARG 0 4 Bl e hY§§ g {FE ‘i B, 1 Ca 485 on
carbon (1 g) An@l.00 Galcst. for QZIHZ 62 HBE 1 hard ﬂ)dréd Gmd &0 -4 21y dr ogen
atmosphere g7, 18 ghouis- 1@‘“?&' ogg{ng%@alg?dg%m,pn €0, ( 1 59)s 4485 added

and the mixtur'e was 'sti'rféd appr oxi nat e hdurs.” The 'm xture was
filtered and SURstitutiage 3md4- éaneéﬁwhr%wlmwégim%am-émufued on

S Ih : I Cadge![ bmfllp%ii@yqlammt gagaltony { sit- Eu gm—a&di%ﬂ%-guwﬁwzb,&aaan-l-
chloride to i me [ m p.
98-99[err] C. WQEEEE[I‘HQ“EQ"N' Exﬁ#r‘ﬂ?'é"ﬁz"f‘b?zﬁa{n Hrr? hg"’fr’r-'ngfent |
starti ng nat er.ipal 10261103°0et Apal 2: iCaXadbentax c aci d, the follomnng
conpounds of d: rm}%&%]mcg)ﬁr@w)qd 2hssg§ﬁgot Utl ng453ghl 950525@ .t robenzoi c

acid gave 2-am no- benzam d e, mp. 97-98[err]C
substit uti ngNa- AiSt-63#enFeradact d §&v%3v2 Brri HBANNNdilBet0®H -benzam de, m p.
53-54[err] C

EXAMPLE 22
2-Amino-N, N, 5-trimethylbenzamide

The following is the preparation of a compound of Formula
8 in which t is 1, 3 is dimethylaminocarbonyl, R4 is methyl
at the S5-position and Rlo is amino.

A mixture of S5-methyl-2-nitrobenzoic acid (10 g,
55.2 mmol) and oxalyl chloride (6 mL, 68.8 mol) in 100 mL of
methylene chloride was stirred under argon at room temperature
for 2 hours. The mixture was concentrated and the residue was
co—evaporated twice with toluene. The residue was dissolved
in 60 mL of dioxane and the solution was added dropwise to a
mixture of équeous dimethylamine (8.2 g, 40% w/w, 72.7 mmol)
and sodium hydroxide (2.2 g, 55 mmol) in 20 mL of dioxane at
0°C. The mixture was stirred at room temperature for 1 hour
and then poured into water. The mixture was extracted with
ethyl acetate (2x 150 mL), dried (Na2S0O4), filtered and
concentrated to give N,N,S5-trimethyl-2-nitrobenzamide (11 g,
52.8 mmol).

A mixture of N,N,S5-trimethyl-2-nitrobenzamide (11l g,
52.8 mmol) and 5% palladium on carbon (1 g) in 100 mL of



substituting 4, 5-dinmethoxy-2-nitrobenzoic acid gave 2-am no-

4, 5-di met hoxy- N, N-di net hyl benzam de, mp. 94-103[err]C, substituting

3-nmet hyl - 2-ni trobenzoic acid gave 2-amino-N, N, 3- trimethyl-benzam de, m p.
95-96[err] C, and substituting 3-nmethoxy-2-nitrobenzoic acid gave 2-am no- 3-
met hoxy- N, N-di et hyl - benzam de as an oil. 2- I—%droxy- N, N- di met hyl benzam de
The following is the preparation of a conmpound2of Fornula 8 in whicht is
0, R3 is dinethylam nocarbonyl and [err] is hydroxy. A m xture of

acetyl sal i cyLbpphnsl! R4s 0fr { Préd Gunder EHydrodeh?QehbsphelEF£8@518008¢ s .
dropwi se to 30 L, of 40% aqueous, di net hyl'am ne (66 rrrmln;l Tae m xture was
Sazh n93oHRENPAGE

stirred at rBdeftiondt 3t Ratipdipm an P Hd o3fdethe ¢, 0.1
mol ) Y\/astafjfdﬂigtéuﬁélewﬂi @%&ﬁwxc&t iapp&d:d _ x?.ha;g&ﬂ 8 hou¥8.- -mep.g_isfm_twe f?L
appr oxi mat e urs_an n red.intg Q r, idified w
R hyar ochi obe8 SErHeEsd) Shd ik B iEas D bRsr CoBkeRt sHEOR," BB it {le

dri ed (Na2SOkasapuribiedmn atiddicallgel byl dlashashpomatography selutingel by
flash chro ' ] 0 f: | pRt ng_ Lde to give
2 hydr oxy- N B ket o r G ko) 48 TEGR10E KB JEVENE-£g1 01 C0 1O O

2- Mer capt o- NVAYdP neFiRethnikenzaninge: % 9-044h$f meodlhe PrBpaf8rP8ifof a
conpound of Fornmula 8 in whicht is 0, R3 is dinethylam nocarbonyl and
[err] is nercapto, A m xture of, 2, 2'-dithiQsalicyclic i d, (6. 20 ol )
was suspended in 1B8CREIHRY AT A éﬁ?"ﬁ‘}l-eo %de 3&Ids§bﬂFg§'§gﬁégd%/&ggﬁﬁe?$en
oxal yl chl orster{in® miterifalardior lemetligde2dniprobenzdhe acidurtheas _
stirred for 20) fMiEScHPbdd¥Y of Formula 8 were prepared:

substituting S5-chloro-2-nitrobenzoic acid gave 2-amino-5-
chloro-N, N-dimethyl-benzamide, m.p. 97-98°C;

substituting 2-nitrobenzoic acid gave 2-amino-N, N-
dimethylbenzamide, m.p. 53-54°C; _

substituting 4,5-dimethoxy-2-nitrobenzoic acid gave 2-amino-
4,5-dimethoxy~N, N-dimethylbenzamide, m.p. 94-103°C;
substituting 3-methyl-2-nitrobenzoic acid gave 2-amino-N, N, 3-
trimethyl-benzamide, m.p. 95-96°C; and

substituting 3-methoxy-2-nitrobenzoic acid gave 2-amino-3-
methoxy-N, N~dimethyl-benzamide as an oil. '

EXAMPLE 23
2-Hydroxy-N, N~dimethylbenzamide

The following is the preparation of a compound of Formula
8 in which t is O, RS is dimethylaminocarbonyl and
rR10 g hydroxy. : -

A mixture of acetylsalicyloyl chloride (3.4 g, 17 mmol)
in 120 mL of THF was added dropwise to 30 mL of 40% aqueous
dimethylamine (66 mmol). The mixture was stirred at room
temperature for 3 hours and then sodium hydroxide (4 g,

0.1 mmol) was added. The mixture was stirred at room



concentrated to dryness. The residue was co-evaporated twice with toluene
and then dissolved in 30 nL of THF. The solution was added to a sol ution of
di ret hyl am ne (30 nmL, 40%in water, 66 mml) in 10 nL of THF. The m xture
was stirred at roomtenperature for approximately 12 hours and then
concentrated to dryness. The residue was partitioned between saturated

sodi um bi carbonate sol ution and ethyl acetate.73Tke organic | ayer was
separated, dried (NaSO) and concentrated to dryness. The resi due was

purified on sidi |, ob I .ﬁﬁﬁé r tJ | o :

met hanol / et ?% nea%h r'.c(')zr%é % ?gggjgé ) ggd?@neh%l%%ydw et p‘{:@red ineo
N - di met hyl - f,lozmldiqfhm;#,sri.c;pé féedowitly 1N hysiroaidiorignasid and

118- 122[ err] @xthavveduwetal ebhyl dcatatyl - MhdV extirmithWas? d¥ied (Na2S04)
dithiosalicylanjde (4.1 ﬁél. 3 m‘ml% and sodi um bofr,org/drl de &4 g, 105.7
mol) Pn 50 ARhEORRRRRGRtREs STRFr EsLdue g Puzified an,midise,melr By
appr oxi mat el )flh%m@mgﬁmfbgrgphywmum caitie By atetthano ldmethsiene gi ve to
gi ve 2-mercaphq- ' nzani _ XA .

2-Trifluor oa(%te”fq'ﬁug-%eng%kl-gé#ngt @%‘g’(ﬁ% a’?ﬁ@eﬁg #‘%@&H’é’vﬁaﬁ% d‘|es (tz ﬁé g-
preparation df4.83comeddnd moP -FAABTRE2%Cin which t is 0, R3is

di nmet hyl am nocarbonyl and [err] is trifluoroacetylam no. A m xture of

di met hyl am ne (30 g, 270 nmol) and SOdiunb3¥Eé£§L£§ (7.2 g, 180 mml) in 60
mL of di oxane was stirred and 2-nitrobenz de (23.8 nL, 180 mmuol)
in 100 nL of di oxane was added dropw se. The m xture was stirred at room
tenperature for approximately 12 I ng. t.hen Yl tween 100 nL
of saturated sodiun1bicarbonaté?§@%%F%8§ ah§h§§83§§§%§é€€%§*&§cetate. The
aqueous | ayer was extracted with
The following is the preparation of a compound of Formula
8 in which t is O, R3 is dimethylaminocarbonyl and
R0 ig mercapto. )

A mixture of 2,2'~dithiosalicyclic acid (6.1 g, 20 mmol)
was suspended in 100 mL of methylene chloride'and 2 drops of
DMF and then oxalyl chloride (3.9 mL, 45 mmol) was added
dropwise. The mixture was stirred for 30 minutes and then
concentrated to dryness. The residue was co-evaporated twice
with toluene and then dissolved in 30 mL of THF. The solution
was added to a solution of dimethylamine (30 mL, 40% in water,
66 mmol) in 10 mL of THF. The mixture was stirred at room
temperature for approximately 12 hours and then concentrated
to dryness. The residue was partitioned between saturated
sodium bicarbonate solution and ethyl acetate. The organic
layer was separated, dried (Nasb4) and concentrated to
dryness. The residue was purified on silica gel by flash
chromatography eluting with 4% methanol/methylene chloride to
give N,N~-dimethyl-N'’,N’'-dimethyl-2,2'-dithiosalicylamide
(5.6 g, 15.53 mmol), m.p. 118-122°C.

A mixture of N,N-dimethyl-N',N’'~-dimethyl-2,2'-
dithiosalicylamide (4.1 g, 11.3 mmol) and sodium borohydride
(4 g, 105.7 mmol) in 50 mL of ethanol was stirred at room



ethyl acetate (2x 100 nL) and the conbined ethyl acetate was washed with
brine, dried (Na2SO4) and concentrated. The residue was purified on silica
gel by flash chromatography eluting with 4% et hanol / met hyl ene chloride to
"give N, N-di nethyl - 2-nitrobenzam de (20 g, 103 nml), mp. 74-76[err]C. A
m xture of N, N-di met hyl -2-ni trobenzam de (4.764¢, _24.5 mmol) and 10%"

pal | adi um on carbon (470 ng) in 100 nL of ethanol was stirred under
hydrogen at at nospheric pressure for approximately 12 hours. The m xture
was filtered &empeyaturer fordapproximatsly dl3jihaurs. The mixture was

2- am no- NN- di %gqg) Ca A_sol ution
of 2-am no- NN- %‘%%‘E Fggﬁlzg% éﬁy% %4‘:3 8 t:mrigj)Rre 53-@%%35:&# Nyrﬁl di ne was
~cooled to O[eﬂﬁﬁetéﬁ bﬁﬁFﬂm&dcoacet|c anhydride (4.0 nL, 29 mml) was added
dropwi se. The mi xture was aged at 4[err]C for approximately - 75 - 60
hours and then concentrated to dryness. Th was partitioned between
satur ated sodi um bi carbonate sol ution and g#é@iigt€§ate The ethyl acetate
| ayer was separated and dried to give to give

2-trifluoroacetyl am no-N, I!—? %h%:t agggﬁj}g}ng t—ﬁrﬁcgﬁﬁjéﬂ%rﬁ?edﬁn@@pl e 25

but replacing 2-am no-N, N enza
2- am no- 3- net hoxy- NN, - di net hyl - benzanide gave

2-trifluoroacetyl a'i‘haofélﬂﬁ&méhi\"\kne f?ﬁdbdttl %FQGCOWBEOEGFgrﬁﬁla
4- (2- nethoxyphenyl%g gﬁra2|n prop | am_nQ) - N, N-di net hyl benzam de T

following is Bhéd ati &% O qﬂlﬁm&PﬁﬁPaanYﬁ ﬁﬁ?ch p and t
are each 0, Xmr#t8 NH tfiﬁndoibgeéxg&xﬁldad [err] is methoxy, [err] is hydro

and R is dinethylam nocarbonyl .

A mixture of dimethylamine (30 g, 270 mmol) and sodium
hydroxide (7.2 g, 180 mmol) in 60 mL of dioxane was stirred
and 2-nitrobenzoyl chloride (23.8 mL, 180 mmol) in 100 mL of
dioxane was added dropwise. The mixture was stirred at room
temperature for approximately 12 hours and then partitioned
between 100 mlL of saturated sodium bicarbonate solution and
150 mL of ethyl acetate. The aqueous layer was extracted with
ethyl acetate (2x 100 mL) and the combined ethyl acetate was
washed with brine, dried (Na2S0O4) and concentrated. The
residue was purified on silica gel by flash chromatography
eluting with 4% methanol/methylene chloride to give
N,N-dimethyl-2-nitrobenzamide (20 g, 103 mmol), m.p. 74-76°C.

A mixture of N,N-dimethyl-2-nitrobenzamide (4.76 g,
24.5 mmol) and 10% palladium on carbon (470 mg) in 100 mL of
ethanol was stirred under hydrogen at atmospheric pressure for
approximately 12 hours. The mixture was filtered and
concentrated to dryness to give 2-amino-N,N-dimethylbenzamide
(4 g, 24.2 mmol), m.p. S53-54°C.

A solution of 2-amino-N, N-dimethylbenzamide (3.6 g,
21.8 mmol) in 50 mL of pyridine was cooled to 0°C and
trifluorocacetic anhydride (4.0 mL, 29 mmol) was added
. dropwise. The mixture was aged at 4°C for approximately



A solution of 3-[4-(2-nmethoxyphenyl)pi perazin-1-yl]-1- propanol (24 g,
95.87 mmol ), prepared as in Exanple 10, in 25 nL of -triethylam ne and 300
nmL of methyl ene chloride was cool ed to approxinately O[err]C and then

met hanesul fonyl chloride (8.8 nL) was added dropw se. The m xture was
stirred at approximately [err]C for 1 hour and then at roomtenperature for
0.5 hours. The m xture was poured into saturat®d -sodi um carbonat e and
stirred for 15 mnutes. The organi ¢ phase was separated, washed with

saturated SOdé&%ﬁ?%%ﬁic&é&ﬁ)ﬁ?ﬁgi Fg Q[@f‘é;;. anflhgoi:@gmd@t@%

to

give 3-[4-(2-ne propyl net hanesul fonate (21
63.63 ol ). PeFfi&ignediberveen saturASLdpReRIER Phertborate $9LitiRA an
geg ganeslul) f ong¢ ey ?adéhté_-é).GEX@ﬂﬂ l)ethgrg.aﬁbégaw sdaggi— has tb@ﬁ_ﬁa&ﬁ agﬂd 9i

: mmol ), prepared as, i n Exanpl e : - - _pot assjum car.bgnat e
(2.1 g, 15 miFIed FO@hHE 60 adeA-trifiupaganesyiamipo iy ainehnyly
hours. The mpénzamides. poured into water and extracted with ethyl acetate.
The organi c phase was dried ([err]) and concentrated. The residue was
purified on silica gel by flash chronatographg el uting with 6% methanol/
met hyl ene chl or i dePrecegding -A3-iin4 ExampdehdRybuphzeplacingcd aminag=Ni N~

propyl am no] -é}:&éﬁfiﬁxé}wﬁa@@m@ﬁ 2lamifio-3-rét KORYIN, M SPmdemn of 2- {3-
4- ( 2- met hoxyphenyl )pi perazi n- 1- yI]prggglan1noi-NN-m|ﬁﬁ$¥%benzan1de (0.55
g, 1.39 mol Pengamige gave, artrdfIYerRaraly LARIRAT TP RRE NN rdi fied with
1.4 nmL of 1 Mineimelbenzamiaei.d i n nmet hanol and then ether was added to
give a precipitate. The supernatant was decanted and the precipitate was

washed with ether, collected and dried to give
2-{3-[ 4- (2- met hoxyphenyl ) pi perazi n-1-yl ] pr%#n’é&_a&} -

2-{3-[{4-(2-methoxyphenyl)piperazin-i-yl]propylamino}-
N, N~dimethylbenzamide

The following is the preparation of a compound of Formula
I in whieh p and t are each o,'x is NH, Y and Z are each CH,
Rl is methoxy, Rz is hydro and R3 is dimethylaminocarbonyl.

A solution of 3~([4-(2-methoxyphenyl)piperazin-l-yl]-1-
propanol (24 g, 95.87 mmol), prepared as in Example 10, in
25 mL of triethylamine and 300 mL of methylene chloride was
cooled to approximately 0°C and then methanesulfonyl chloride
(8.8 mL) was added dropwise. The mixture was stirred at
approximately O°C for 1 hour and then at room temperature for
0.5 hours. The mixture was poured into saturated sodium
carbonate and stirred for 15 minutes. The organic phase was
separated, washed with saturated sodium carbonate (2x 150 ml),
dried (MgSO4) and concentrated to give 3-[{4-(2-methoxy-
phenyl)piperazin-l-yl]lpropyl methanesulfonate (21 g,
63.63 mmol).

A mixture of 3-[4-(2-methoxyphenyl)piperazin-1l-yl]propyl
methanesulfonate (2 g, 6.06 mmol), 2-amino~N, N-dimethyl-
benzamide (1 g, 6.06 mmol), prepared as in Example 22, and



N, N- di et hyl benzam de hydrochloride (0.56 g, 1.27 mmol), mp. 74-79[err]C
Anal .: Calcd. for [err]: C 62.50; H 7.75; N, 12.68% Found: C, 62.27; H,
7.85; N, 13.02% Proceeding as in Exanple 26, but substituting different
starting materials for 3-[4-(2-nmethoxyphenyl)piperazin-1-yl]- 1-propanol,
met hanesul fonyl chl oride and/or 2-am no-NN- di net hyl benzam de the foll ow ng
conpounds of Formula | were prepared: substid utg Rg

3-[4-(2- nitrophenyl)piperazin 1-yl]-1-propanol and 2-am no-N,

N, 5- trlnethylbenza aye 2-{3-[.4- n

phenyl ) pi pera‘i‘? T;H“] ;ﬁ%%%ﬂ“ %1 ﬁ%)thN i:'ugt?"f‘%)[ hﬂb%%z’%&noafe W&éﬁr&l de,
mp. 198-200[was ]lﬁathdalat reéfilact. foor 3Pchohrs C, e 4Rixtgres whg pdured 05%

Found: C, 55 JrE\:r | "vbatt% jamf\lex%g-ag@e/ﬁ ﬁg{’lﬁtéfﬁ}i "Ycetate. The organic

2- N, N, 5
( 2(fjlm=,\tmr)loxyphei’ﬂ’&ﬂ%e ﬁ{aﬁeldéﬁeﬁl 1Kgcpa? opYH FPResotratesd « r The IREsidyen ¥afi de

hydrochlorid fﬁdo@ﬂlq(i Ohel #Yash [&F elit ihgO&ithl
11.82%  Found e uzd 50. 69- u:E bt fa%@&gu%xgattﬁguz%gﬁﬂe mngoNﬁ

6-trinethyl beﬁﬁmt@@n@&\/emg;pglfgg chloride to give 2-{3-14-(2-methoxy-
(2- net hOXyphezmén)ﬂ)w;@arazinyh]-mwybmmnwzﬁ, F+d ity lbebeanidede

hydr ochl ori de . Q6+g0[err]lC Anal.: Calcd. for [err]: C 62.12; H,
7.82; N, 12. @% Igdugd:ﬁc,kmg}.LSZ; H 7.62; N, 11.81% substituting

2-ani noacet ophenone gave 2-{3-[4-(2-net hoxy-

phenyl ) - pi perazin neka¢gl Az il
172-181[err] G AnszL wﬂé’% 5& |°?mz ﬁgrge W z’la%&ﬂéﬂﬂ 9 965fy
Found: C, 62YJ5Pnqpyiamdnof-N; §-dimet 45340 % (0.5 g, 1.39 mmol) in
2- mer capt o- NoNndti 5t 5% hefhafblgm@ENglene chloride was acidified with

1.4 mL of 1 M hydrochloric acid in methanol and then ether was
added to give a precipitate. The supernatant was decanted and
thé precipitate was washed with ether, collected and dried to
give 2-{3-{4~-(2-methoxyphenyl)piperazin-l-yl]propylamino}-

N, N-dimethylbenzamide hydrochloride (0.56 g, 1.27 mmol),

m.p. 74-79°C. Anal.: Calcd. for C23H32N402-HCl-(H20)0.5: C,
62.50; H, 7.75; N, 12.68%; Found: C, 62.27; H, 7.85;

N, 13.02%.

Proceeding as in Example 26, but substituting different
starting materials for 3-{4-(2-methoxyphenyl)piperazin-l-yl]-
l1-propanol, methanesulfonyl chloride and/or 2-amino-N, N-
dimethylbenzamide the following compounds of Formula I were
prepared:

substituting 3-[4-(2-nitrophenyl)piperazin~l~yl]l-l-propanol
and 2~-amino~N, N, 5-trimethylbenzamide gave 2-{3-[4-(2-nitro~
phenyl)piperazin-l-yl]lpropyl-amino}~N, N, S5-trimethylbenzamide
hydrochloride, m.p. 198-200°C; Anal.: Calcd. for
C23H31NsO3-(HCl)2: C, 55.42; H, 6.47; N, 14.05%; Found: C,
55.11; H, 6.71; N, 13.93%;

substituting 2-amino-N, N, 5-—trimethylbenzamide gave 2-{3-[4-
(2-methoxyphenyl)~-piperazin~l-yl]lpropylamino}-N, N, S~trimethyl-
benzamide hydrochloride; Anal.: Calcd. for



2-{3-[4-(2- met hoxyphenyl ) pi perazin-1-yl ] propylthio}- N, N-dinethylbenzam de
hydrochl oride, mp. 174-177[err]C, Anal.: Calcd. for [err]: C 59.03; H,
7.32; N, 8.98% Found: C, 58.95; H, 6.93; N, 9.00% and substituting

2- hydr oxy- N, N- di net hyl benzanm de gave

2-{3-[4-(2- met hoxyphenyl ) pi perazi n- 1-yl ] propoxy] - N, N-di net hyl benzam-de
hydrochl oride, mp. 160-162[err]C, Anal.: Caldd. =for [err]: C, 58.72; H,
7.07; N, 8.93% Found: C, 58.54; H 6.96; N, 8.72% Proceeding as in

Exanpl e 26, hut reacti - chl ro-_ . . .
3-[4-(2-net h%)?fﬁ%éﬁi‘ﬂ{%?%éﬁa o) - B+ nyplﬁgpgrlfé B ¢ H‘Q-eanfqno-]'%-' 8grafl'oro- N,
Nfllhmet hKI belrz:%miudecga\sel%ﬁhhprm ;20 N] B1217%; . o

net hoxypheny razi,n 0 e enzagi

hydr ochl ori dé) %ﬁg tu’féﬂglegf'ég CM &n”%%};%l}’y&% "ii r P é E;§§E§4“H
7.02; N, 11. a&%neEmwgph&ySYpﬂﬁerﬂixﬁ-%l]I‘prciprmw:xo}-MWS-trEMAt@kE-Z?

2-{3-[4-(2- 'V%%Qmﬁ‘énﬁ&h?beﬁiéﬂ&el i!g Prégyic®e; NRhal.: Caled. for
N, N, 3-tri net hyl benzam dé_The ovmnglilthe r epar, t|on g% @ﬁgonpound of

Formul a | i nCRdFa4Ng92s( ’Eﬁ:l)(z ‘§2?) XCr s 6RL2Y Hnd’784f eNea flerr] is

met hoxy, [er gbund:hydres . bg:rk |-$ giz;’rqt,hnlaranocar bonyl and [err] I s met hyl
at the 3-position. Amxtyre

18 -trifluor oace °E%m l}l - gget hyl -
benzani de (58¥PStifutings2rapincacetophencne g r{gré gﬁ 88T um
hydri |t de ( 1éOpﬂi§ny2) Zﬁrﬁak&gtﬂ-lgym&pﬂﬁimdmm&eabniopgdr}:&xlonae,
m nut es an O, X 0

fu? ﬁm)h% 181 oF éAaThe xRl boxyahe #}%@*g@@gnmkg& R P@e"%z

(647 ng, 2.13 ) was ad m xt ure was 80[err]C for
hours, then Beude&4in¥Ne ﬁ/aﬁéﬁ%arﬁplw@’r ot &R +45%h Het Ty d94cBrall- %éirSO m) .

substituting 2-mercapto-N, N~-dimethylbenzamide gave
2-{3-[4-(2-methoxyphenyl)piperazin-~l-yl]propylthio}-
N,N-dimethylbenzamide hydrochloride, m.p. 174-177°C;
Anal.: Calcd. for C23H31SN302-HCl-H20: C, 59.03; H, 7.32;
N, 8.98%; Found: C, 58.95; H, 6.93; N, 9.00%; and
substituting 2-hydroxy-N, N~dimethylbenzamide gave
2-{3-~[4~- ( 2-methoxyphenyl) piperazin-l-yl]propoxy}-

N, N~dimethylbenzamide hydrochloride, m.p. 160—162°C;
Anal.: Calcd. for C23H310N302-(HCl)2: C, 58.72; H, 7.07;

N, 8.93%; Found: C, 58.54; H, 6.96; N, 8.72%.

Proceeding as in Example 26, but reacting l-chloro-
3-[4~(2~-methoxyphenyl) -piperazin-l-yl]propane with 2-amind-5-
chloro~N, N~dimethylbenzamide gave 5-chloro-2-{3-[4-(2~
methoxyphenyl)piperazin-l-yl]propylamino}-N, N~dimethyl~
benzamide hydrochloride, m.p. 100-108°C; Anal.: Calcd. for
C23H31C1N¢O02-(HC1) 2-(H20)0.75: C, 57.38; H, 7.02; N, 11.65%;
Found: C, 57.47; H, 6.94; N, 11.48%;



The conbi ned extract was washed with saline, dried (MpJSOX) and
concentrated. The residue was purified on silica gel by colum
chromat ography eluting with 6% nmet hanol / net hyl ene chloride to give
2-{3-[4-(2-net hoxy- phenyl ) pi perazi n-1-yl | -
propyl am no)-N, N, 3-tri net hyl benzam de (100 ng
2-{3-[4-(2- et hoxyphenyl ) pi perazi n- ﬁ
1-yl ] propyl am no}-N, N, 3-trinet hyl benzam de (70 ng, 0.17 mmol) in 0.5 nL of
5% met hanol / met hyl ene chl oride was acidi f ggalmerEh26.6 nl of 1 M

hydrochl oric acid in nmethanol and then ethyl acetate was added to give a
preci pitate. The supernatant was decanted and the precipitate was washed

with ether, collegtg¢g- @ad(dnue@lnéwmﬁp[i%e[ﬂz&wrymwbwmain).ﬁbperaZI n-

1- yI]propyIanlno} N, N, 3-trineth ochloride (75 ng, 0.15
mmol).  Anal.: Calcd. for [err])ﬂgfeg g‘% tﬁﬁ% 2RAH€ T 1 3500 Found: C,

58.52; H 7.68; N, 10.99% - 79 - Proceedlng as I n Exanple 27, but

substituting 2-tr |.1fhleu<%%§%gg¥%a%n€%§ igr%é gy i},{\l-dif rgé@&ﬂ&%&@@ﬂ%&ﬁﬁla

2-trifluoroacetyl amno- ave 1,
3- et hoxy- 2- 34p4wpécnephéay9hehyi§ -péﬁalza NEy. ]qadoaypreaﬁﬁﬁa} CR, R™ is

0. 24 mol ). A solution of

N-di met hyl begaeRibstg, hré reshhs;afsg AR HiAlsiinoca rball agal RA. iEor
[err]: C, 55. 22 7.43; SW Found C, 55.09; H 7.71; N, 10.34%
2- (3- Chl or opPSEPV}aRFnbBR, RCBPFL benzami de The following is the

preparation of a conpound of Fornula 9 inwhicht is 0, Lis chloro, Xis
o i mo- N i et ) Bns uas, 88 FREHuaftdbes dnsiio-w i, zerimerngls |
22, potassi ubepaamdret 4584 . 34m@g aiﬂaﬂmﬁﬁdh)RﬁﬁPafﬁﬂréﬁolB-Eﬁﬁﬂpéep?épane
(0.7 n, and sodium hydride (110 mg, 2.7 mmol) in 10 mL of DMF was
heated at 50°C for 20 minutes and then l-chloro-3-[4-(2-
methoxyphenyl)piperazin-li-yl]lpropane (647 mg, 2.13 mmol) was
added. The mixture was heated at 80°Q for 18 hours, then.
poured into water and extracted with ethyl acetate (3x 50 mL).
The combined extract was washed with saline, dried (MgSO4) and
concentrated. The residue was purified on silica gel by
column chromatography eluting with 6% methanol/methylene
chloride to give 2-{3-{4-(2-methoxy-phenyl)piperazin-l-yll]-
propylamino}-N, N, 3-trimethylbenzamide (100 mg, 0.24 mmol).

A solution of 2-(3-[4-(2—methoxyphenyl)piperazin-
1-yl)propylamino}~N, N, 3-trimethylbenzamide (70 mg, 0.17 mmol)
in 0.5 mL of 5% methanol/methylene chloride was acidified with
0.6 mL of 1 M hydrochloric acid in methanol and then ethyl
acetate was added to give a precipitate. The supernatant was
decanted and the precipitate was washed with ether, collected
and dried to give 2-{3~-(4-(2-methoxyphenyl)piperazin-
l1-yllpropylamino}-N, N, 3-trimethylbenzamide hydrochloride (75
mg, 0.15 mmol). Anal.: Calcd. for C24H34N402-(HCl) 2-(H20)0,.5:
C, 58.53; B, 7.57; N, 11.38%; Found: C, 58.52; H, 7.68;

N, 10.99%.



7 mol) in 10 nL of DMF was stirred at roomtenperature for 16 hours and
then at 70[err]C for an additional 4 hours. The m xture was poured into

wat er and extracted with ethyl acetate (3x 20 nlL). The conbi ned extract was
washed with brine, dried (MpSO4) and concentrated to give

2- (3-chl oropropyl)am no- N, N-di net hyl benzani de_as a crude mixture.
Proceeding as in Exanple 28, but substituting dPfterent starting materials
for 2-am no-N, N-di met hyl benzam de the foll ow ng conpounds of Fornula 13

ey Uittty st o Lty b

grud'e m xt ur e¢~ Eggf\%ﬁ%?ﬁﬁtm%sﬂe qed:%ﬂ%cyc '§ g&@%gﬁgﬁnfgmﬁggygﬁiy-

ELBE?!%S??EO Bhﬁkﬂfnﬁbhdié!fyxﬂmthbiﬂsN}3Hunmme§hyuubenza:d?e, gaté -orlde
gave 2-(3- rrgs§l’§§“§ Bk )één L‘ge Mﬁ‘%@ﬁﬁ BARBEARLES LY St ofyl <

m xture. 2-{33ping EFBSP&EFﬁdEJyP}Brob9$a NG

N, N-di met hyl bgagam dcaife& febkom@anggmcﬂqmerzaw@pp 24 : ac cospoamg Of
Formula | in-which are each H,_ Y and are each CH, [err]

i s nethoxy, [Brr]- 42 dﬂdo#% %ﬁ*&rﬁ9Q9qmm9rtﬁén 03ndBpedrJ1i N, 10.34

di nmet hyl am nocar bonyl. A m xture of 1-(5-chl oro-2- nethoxyphenyl)plpera2|ne

(365 ng, 1.6 mol ), prepared as in Exanplggééyéiﬁé;a
chl oropr opyl ) am no- N, N- di net hyl benzam de ( crude m xture),
prepared as in Exanple 28, potassium carbonate (550 ng, 3.98 nnDI) and

sodium i odi de (240 ny, :léi 1d£§§¥inwe iﬁSENONL&ihL dyﬁitracted w th

reflux for 18 hours. The m xture wa |nto wat er
et hyl acetate
The following is the preparation of a compound of Formula

9 in which t is 0, L is chloro, X is NH and
R3 is dimethylaminocarbonyl.

A mixture of 2-amino-N,N-dimethylbenzamide (1.15 g,
6.97 mmol), prepared as in Example 22, potassium carbonate
(1.44 g, 10.46 mmol) and l-bromo-3-chloro-propane (0.7 mL,
7 mmol) in 10 mL of DMF was stirred at room temperature for
16 hours and then at 70°C for an additional 4 hours. The
mixture was poured into water and extracted with ethyl acetate
(3x 20 mL). The combined extract was washed with brine, dried
(MgS0O4) and concentrated to give 24(3-chloropropyl)amino—
N,N-dimethylbenzamide as a crude mixture.

Proceeding as in Example 28, but substituting different
starting materials for 2-amino-N,N-dimethylbenzamide the
following compounds of Formula 13 were prepared:

substituting 2-amino-4,5-dimethoxy-N, N~dimethylbenzamide gave
2-(3-chloroépropy1)aminoé4,5-dimethoxy-N;thimethylbenzamide
as a crude mixture;

substituting methanesulfonyl chloride gave 2-(3-mesyloxy-
propyl)amino-N, N-dimethylbenzamide as a crude mixture; and



(2x 50 nL). The conbi ned extract was washed with brine, dried ([err]) and
concentrated. The residue was purified on silica gel by flash

chromat ography eluting with 6% nmet hanol / net hyl ene chloride to give
2-{3-[4-(5-chl oro- 2- net hoxyphenyl ) pi per azi n-

| -yl ] propyl am no}- NN-di net hyl benzam de (280 nq%lO.GS mmol ). A solution of
2-{3-[4-(5-chl oro-2- et hoxyphenyl ) - pi perazih-y1 ] propyl - am no} - N,

N- di et hyl benzam de (265 ng, 0.61 nmol) in 0.4 nL of 5% net hanol / met hyl ene
CE' Oridﬁ vas ﬁm&a{ﬂam tﬁa%i@ie-@i lewtb!ﬁléenialﬁénzaxﬁlfdd amd net hanol agd
t hen et her was ed to. give Clp itate e r nat ant ecant e
and the preciPft éﬁ%ﬂugi e PP, 2’l$l% f?%%ﬁf?ﬁXtﬁ?W{¥ Yive
2-{3-[4-(5- ch#pwxséht&mdung&benzamzde as a crude mixture.

phenyl ) - pi perazi n- 1-yl ] propyl am no}- N, N-di net hyl benzam de hydrochl ori de
(270 ng, 0.57 mmol), mp. 90-135[err]C. - 81 - Anal.: Calcd. for [err]:
C, 57.98; H 6.98; N, 11.76% Found: C, SEXEMBLE @330; N, 11.72%
Proceedi ng as in Exanple 29, but substltutlng dlfferent starting materials
for 3-[4-(5-chloro-2- nethoxggheny pi_per azi ne _and/ o

2- (3- chl or opr opyRrdgrhé=iRr ?ﬁﬂﬁﬁ¥HQﬁ9ylﬂﬁéPP6FFbﬂr gyééﬁﬁBBﬁa§mb?°}°
Formula | were prepared: substltutlngunadimethylbenzamide

| -[2-(2,2,2-trifluoroethoxy)phenyl]pi perazi ne and

2- ( 3- mesyl oxypropyl ) am no- 5-cyano- N, N, - di et hyl benzam de gaveée

2-(3-{4-[2-(2, 2 ZFhe | fdliovdaighdsy kpecpyepprptiani of 1a y¢ompaypnd of Formula

am no) - N\-di ng I hyd h d 1-17 r
Cal cd) for [er w?r%{;lplgﬁd N %QQ EQEh 65 jin;ps ﬂ*gunlld Q{C‘? i]a-Qe mn CH4 N,

12.65% substRt Lﬁtﬁ Rethowy., i héﬁyﬁhéﬁif’) pt pﬂ‘%z-'? TROSitfon @and or o-

propyl ) ani no-gf £ dikRthylaminbedibBhbyl benzani de gave _
4, 5-di met hoxy- 2-{3-[ 4- (2- met hoxyphenyl ) pi perazi n-1-yl ] propyl -
am no}- NN- di net hyl benzam de hydrochl oride, mp. 79-82[err]C
A mixture of 1-(5-chloro-2-methoxyphenyl)piperazine

(365 mg, 1.6 mmol), prepared as in Example 2, 2-(3-
chloropropyl) amino-N, N~-dimethylbenzamide (385 mg of crude
mixture),; prepared as in Example 28, potassium carbonate

(550 mg, 3.98 mmol) and sodium iodide (240 mg, 1.6 mmol) in

20 mL of acetonitrile was heated at reflux for 18 hours. The
mixture was poured into water and extracted with ethyl acetate
(2x 50 mL). The combined extract was washed with brine, dried
(MgSO4) and concentrated. The residue was purified on silica
gel by flash chromatography'eluting with 6% methanol/methylene
chloride to give 2-{3-[4~(5-chloro-2-methoxyphenyl)piperazin-
i-yl)propylamino}-N, N~dimethylbenzamide (280 mg, 0.65 mmol).

A solution of 2-{3-[4-(5-chloro-2-methoxyphenyl) -
piperazin-l-yllpropyl-amino}~N, N~dimethylbenzamide (265 mg,
0.61 mmol) in 0.4 mL of 5% methanol/methylene chloride was
acidified with 2 mL of 1 M hydrochloric acid in methanol and
then ether was added to give a precipitate. The supernatant
was decanted and the precipitate was washed with ether,
collected and dried to give 2-{3-{[4-(5~chloro-2-methoxy-
phenyl) -piperazin~l-yl]propylamino}~N, N~dimethylbenzamide
hydrochloride (270 mg, 0.57 mmol), m.p. 90-135°C. |



Anal .: Calcd. for [err]: C 60.35; H 7.60; N, 11.26% Found: C, 60.18 H,
- 7.75; N, 11.35% substituting 1-(4-fluoro-2-nmethoxyphenyl)pi perazi ne
hydrochl ori de gave 2-{3-[4-(4-fluoro-2-nethoxyphenyl)-

pi perazi n-1-yl ] propyl am no} - NN-di net hyl benzam de hydrochlorlde m p.
208-210[err]C, Anal.: Calcd. for [err]: C 60.77; H 7.18; N, 12.33%
Found: C, 60.63 H, 7.12; N, 12.26% substitTutéhg

1- (4-fluoro-2- nethoxyphenyl)plpera2|ne and 2-(3- nesyloxypropyl)anino-N,

N, 5-trinmeth zang av
2-{3-[4-(4-?‘/ u%jr:]o 2- rre?%oxg% en@?%’r%le"r'%% ﬁc ylH o‘p%ﬂ ani no} 9?\1 N,

5-tri net hyl benhzénd8ie Ny drioctedgr iFbempdn 6, 99- IQS[HH]S@OAM 11 3@%d. for
[err]: C, 59.64; H 7.51; N 11.60% Found: C, 59.76 H, 7.16; N, 11.63%

substituting 1-(5-fluoro-2-nethoxyphenyl)pi perazi ne and
 2-(3-nesyl oxypropl;/xcqulﬁenww%-m |E§@e'w}|eb3ﬁzam1§esga§%itutm9 different

2-{3-[4- (5- stk Orrdg rﬁﬁ&sm%erﬁdr) BhgqﬁqshahiOYb}@#MWK& yl) -

N, N, 5- t thyl b d 2 -
C. 60. 2E1I; nﬁpgpﬁglzzﬁn; P?!‘ e*°86°2¥1#’“‘7“%71”'4%'d’f‘1“6*§5¢

substi t ut i ngpdnzamidejorghe? ﬁmnlwiy\gheombmnﬂerazl Permsl® I were prepared:
2-{3-[4-(5-fluoro-2-net hoxyphenyl ) pi perazi n-1-yl [ - propyl am no}- N,

N- di et hyl benzam de hydrochl orjde, mp. 82-93[err]C, Anal.: Calcd. for
[err]: C 60swWestitutings:1N2-12, 230 tFéfhuoreet Boxpiphenyl Ipiperazine and

Zubgt I tut: ngzid%ueli 1%:&5{%1@%&%@%}9&8% ilp*@ﬁﬁé@llméﬁﬁmxde gave
5 (3 (] o D B oy ok LBRERS T hpRp PR PE e (R TATAATL h hagomL
N, 5-tri net h)ddﬂﬁfti)a-FN,dB-dWWMhlzdmidm hydz8chipeidéC,m.p. 161-170°C;
Anal.: Calcd. for C25H30F3N502-HC1-H20: C, 55.19; H, 6.11; N,
12.88%; Found: C, 54.99 H, 6.04; N, 12.65%;
substituting 1-(2-methoxyphenyl)piperazine and 2-(3-chloro-
propyl) amino-4, 5-dimethoxy-N, N~dimethylbenzamide gave
4,5-dimethoxy-2-{3~[4- (Z-methoxyphenyl) piperazin-l-yllpropyl-
amino}-N,N~dimethylbenzamide hydrochloride, m.p. 79-82°C;
Anal.: Calcd. for C25H36N4q04-HC1-(H20)0.25: C, 60'.35; H, 7.60;
N, 11.26%; Found: C, 60.18 H, 7.75; N, 11.35%;
substituting 1-{(4-fluoro-~2-methoxyphenyl)piperazine
hydrochloride gave 2-{3~[4-(4-fluoro-2-methoxyphenyl)-
piperazin-l-yllpropylamino}~-N, N-dimethylbenzamide
hydrochloride, m.p. 208-210°C; Anal.: Calcd. for
C23H31FN402-HCl-(H20)0.2: C, 60.77; _H,_7.18; N, 12.33%;
Found: C, 60.63 H, 7.12; N, 12.26%;
substituting 1-(4-fluoro-2-methoxyphenyl)piperazine and
2-(3-mesyloxypropyl)amino~N, N, 5-trimethylbenzamide gave
2-{3-[4~(4-fluoro-2-methoxyphenyl)piperazin-l-yl]propylamino}-
N,N,5-trimethylbenzamide hydrbchloride, m.p. 99-115°C;
Anal.: Calcd. for C24H33FN4g02-HC1l-H20: C, 59.64; H, 7.51; N,
11.60%; Found: C, 59.76 H, 7.16; N, 11.63%;
substituting 1-(5-~fluoro-2-methoxyphenyl)piperazine and
2-(3-mesyloxypropyl)amino-N, N, S-trimethylbenzamide gave
2-{3~[4-(5-fluoro~2-methoxyphenyl)piperazin~1-yl]lpropylamino}-
N,N,S5-trimethylbenzamide hydrochloride; Anal.: Calcd. for

[err]:



Anal .: Calcd. for [err]: C, 55.40; H 6.88; N, 10.34% Found: C, 55.20 H,
6.54; N, 10.36% and substituting

1-[2-(2,2,2-trifluoroethoxy)phenyl] pi perazi ne and 2-(3-mnmesyl oxypropyl)

am no- N, N-di net hyl benzam de gave

2-(3-{4-[2-(2,2,2-trifluoroet hoxy)phenyl ] pi perazi n-1-yl } propyl

am no) - N, N-di et hyl benzani de hydrochl oride,_rgp._ 73-109[err]C, Anal .:
Calcd. for [err]: C, 55.54; H 6.60; N, 10.80% Found: C, 55.54 H 6.30; N,
10. 81% 2-{3-[4-(2-nmethoxyphenyl)-1-net hyl pi perazi n-1-yl]propyl ani no)- N,
N- di et hyl ni¢p4H3IgEN 402 -HOdi (B20lle 750l IQwialy 245 tHhe Trd8zamht i Idn 1% ;a

conmpound of Formulg | jnwhich p ig. 1, t.is Xis NH Yis N Zis CH
[err] is netw: ?.E'r r%o'l;a/g ﬁ‘yd?o?i[epr] l#sag?het hyl am nocar bonyl and [err]
is methyl. /substitrerinig 2—{(3—E4ubie%t-hexlypinm¢ﬁplmnme gave

yl ] propyl am 5nogs N N l.ni,c prepared as

I n Exanpl e Zéj,{}:;aM né‘t%% %Egé%ﬁe%;ggp%ﬁo % of et hanol was
stirred at mmpthcdm.y-mmeapplmnmtdq rmdmms:rmu tional

i odonet hane o 0%82H83°c; aAnld.: QalddinEby 023HAGENYOFHCINE20M XL, 8 cypas
stirred at room tenperature for ﬁrom matsly 14 hours. 2ddltl0ﬂ8.|
| odonet hane QQ}.Qﬁ? ¢, 10264 H‘rmll?' L arfer tHe- §R xt"{!r S stirred for

appr oxi mat ely, 4ih@mg. The mi xture was basified with aqueous potassium

hashed it h TRSIE LA Re0 e dRrte 2ok Le PG SRR ek BiR R i o
di et hyl et he?r-(mwlmropyﬂémme-ﬂmwmmmd%m%e resi due
vas di ssol ved: (31 @-ipel- @G e) QLsri‘Eﬁu&E &4 By SlerVORPHIBEHIGCNIR) %fgyd in

net hanol concentr at ed ness e residue ecrlt\l/stal i zé fom
met hyl ene Cmtq;,qugh&,{ﬁ S[—ﬁgimethylbenzamide hydrochloride, p
Anal.: Calcd. for C25H33F3N402-HC1-(H20)1.5: C, 55.40;

H, 6.88; N, 10.34%; Found: C, 55.20 H, 6.54; N, 10.36%; and
substituting 1-(2-(2,2,2-trifluorocethoxy)phenyl]piperazine and
2-(3-mesyloxypropyl)amino-N, N~dimethylbenzamide gave -
2-(3-{4-[2-(2,2, 2-trifluoroethoxy)phenyl)piperazin-l-yl}propyl
amino)~N, N—-dimethylbenzamide hydrochloride, m.p. 73-109°C;
Anal.: Calcd. for C24H31F3N402°HC1-B20: C, 55.54; H, - 6.60; N,
10.80%; Found: C, 55.54 H, 6.30; N, 10.81%.

EXAMPLE 30

2-{3-[4~-(2-methoxyphenyl) ~l1-methylpiperazin-l1-yl]propylamino}-
N, N-dimethylnicotinamide iodide

The following is the preparation of a compound of Formula
I in which p is 1, t is 0, X is NH, Y is N, Z is CH, R! is
methoxy, Rz is hydro, R3 is dimethylaminocarbcnyl and Rs is
methyl.

A mixture of 2-{3-[4-(2-methoxyphenyl)piperazin-1-
vllpropylamino}-N, N-dimethylnicotinamide (256 mg, 0.64 mmol),
prepared as in Example 21, and iodomethane (0.05 mL, .
0.83 mmol) in 8 mL of ethanol was stirred at room temperature
for approximately 12 hours. Additional iodomethane (0.05 mL,



crystals were triturated with diethyl ether several tines and dried to give
2-{3-[4-(2- et hoxyphenyl) - 1- net hyl - pi per azi n-

1-yl | propyl am no}- N, N-di net hyl ni coti nam de i odi de hydrochl oride (120 ng,
0.21 mml). Anal.: Calcd. for [err]: C 47.96; H, 6.12; N, 12.12% Found:

C, 47.19 H 6.68; N, 10.80% Proceeding as in Exanple 30, but replacing
2-{3-[4-(2- methoxyphenyl)-pi perazin-1-yl]psogylam no} -N, N-dinethyl-

ni cotinamde with 2-({3-[4- (2 nethoxy phenyl ) pi per azi n- 1-

I I N, N-
S Ea Do o ReBAABBhE YA -added iAdh chi Z0RrbEe)RRS, gpdFred at oom
(et hyl ) am naémﬁbr&ﬁmwli@mﬂmemu@hoﬂrp 7Rd82téonall; Anal .
%l gg% f (2)r (Egé{’é“‘fg‘?ﬁ? hgiy%{{ MSG/I )70IS 164'\1'::{:1%9.)1?’% (2 Egﬂg_glggd éﬂe 3r§iJE{:u1.6e 6‘9as
-yl ] propyl } (net hyrednfon)approximatsllyy 4 donxsi. deThedmiistyne vas|basified the

t

NGB - ¥ and-of SEEE0HY Gdhade Jiﬁ%sfbﬁe cehd Eﬁ‘fi 4’“%‘*&9 %%’?f
di et hylt ani nBeERYLAYe ehPTide ] enEXtFRct was was eﬂ‘ﬁi R peige and
2-{3-[4-(2- n@bﬁ@éﬂ@ma)plm ad gidire )t'lﬂehr eaxl aﬂaahﬁb&mmta\y&mam de

(270 ng, 0.68 lgﬁ_e(gfrar as i.n _Exanpl e aB sodi um€
60% 0.88 mBF 1Fn T %eé’?éd’&”gﬁt’e Y VeBrra ?ﬁ‘n%ﬁ‘%
t han i odonet heskdd®. WS dissdlvedlin wihylddeetatecandxt reatedswith rexmbﬁ

S0[err] C for %Z%@H%ié’ id“u&t}x‘ln@i %d""%ﬁﬁeg@a ﬁ&r%tﬁﬁyﬂléé‘ ethyl

acetate (2x I ned extract was was rirne,” dri
([err]) and TohcEht e MAST ReGRYATAID Loed L] F‘F‘z‘éulﬂbnﬁ':h%@ﬁ%%rﬁm the

- chloride to gryec&r4 {wete -riviidtedy Miehy QiethiRt BYh8t PSEPELaAL times and
dried to give 2-{3-[4~-(2-methoxyphenyl)-~l-methyl-piperazin-
l~yl)propylamino}-N, N-dimethylnicotinamide iodide
hydrochloride (120 mg, 0.21 mmol). Anal.: Calcd. for
C23H34IN502:HCl: C, 47.96; H, 6.12; N, 12.12%; Found: C, 47.19

H, 6.68; N, 10.80%.

Proceeding as in Example 30, but replacing 2-{3~[4~(2-
methoxyphenyl)-piperazin-l1-yl]lpropylamino}-N, N-dimethyl-
nicotinamide with 2-({3~(4-(2-methoxy-phenyl)piperazin-1-
yllpropyl} (methyl) amino) ~N, N~dimethylbenzamide gave
2-({3-[4-(2-methoxyphenyl)~l-methylpiperazin-l-yl]propyl}-
(methyl) amino) -N, N-dimethylbenzamide iodide, m.p. 77-83°C;
Anal.: Calcd. for C25H37IN402: C, 54.35; H, 6.75; N, 10.14%;
Found: C, 54.36 H, 6.69; N, 10.50%.

EXAMPLE 31

2-({3~(4-(2-methoxyphenyl)~1-methylpiperazin-1l-
yllpropyl} (methyl) amino) -N, N-dimethylbenzamide iodide

The following is the preparation of a compound of Formula
I in which p is 1, t is 0, X is N(CH3), Y and Z are each CH,
Rl is methoxy, R2 is hydro, R3 is dimethylaminocarbonyl and RO
is methyl.



1-yl ] propyl) (nethyl)am no)-N, N-di net hyl benzam de iodide (224.1 ng, O0.41
mmol), mp. 77-82[err]C. Anal.: Calcd. for [err]: C 54.35; H 6.75; N,

10. 14% Found: C, 54.38 H, 6.69; N, 10.50%

2-{3-[4-(2- Hydr oxyphenyl ) pi perazi n- 1-yl ] propyl am no}- N,

N- di et hyl ni coti nam de The followng is the preparation of a conmpound of
Formula | in which p and t are each 0, X is-Ng84 ¥is N, Zis CH [err] is
hydroxy, [err] is hydro and [err] is dinethylam nocarbonyl. A m xture of
2-{3-[4- (2- net hoxyphenyl ) pi perazi n-1- yl ] propyl am no} - N,

N-di et hyl ni coti nam de (0.54 g, 1.36 nmol), prepared as in Exanple 21, and
sodi um cyani de (0ABSugxu&eSOEWQFX3+m4i22ﬁmethoxy@h§ny&§pﬁpﬁnazinrlhefIux for

14 hours and i_jh I
et her. The aaﬁgg 1HRQQ éﬁ?@%@%tﬁfﬁvﬁgéﬁﬁf%ﬁ nethﬁﬁgne chlor EZ "and
t he conbi ned mpnyrleénescﬁnozxmlay%ﬁs M§M@mttil¢em(t3ér mgnd 68% ne,

dried ([err]). sfe' Hn%'i‘?diﬂnﬂ ABNeeNHMAt Gals Héwrd®dd spotagoruUn sl meHuees

silica gel by colum chronmat ograp tlng Wt h aneth I/net ene
chloride to QP@etEaPB Q°@Ethgﬂ? k%pﬁ%ﬁ i W P RéS -

PropyLan1no)meHudennthbaleaédnamnSHPQ(iok347gho?rs5 g&uh¢¢a$geu mOIﬂLrhe
ree ase was _Lecr (0] S U I a | cohol to
o ve oo (3VERSE URbPE ERRLd Lo AP Ubelade TR S0ik] .| Prite

pi per azi n- 1- ypppﬁapglaxtne?tnmaalmsﬂhedrwkih|hﬂ%mﬁueﬁrﬁeﬁaﬂ§e€°3h1and

185- 186[err]GonéQﬂEratQalCdThé°£e§fﬁﬁ4 réarjgidiliddd £20% mPthy 5e§§9§

Found: C, 62.44 H, oroQ- 2- &é nethg then ;

pi per azi n- 1- ?PPBF&H?IEH]QBYQ %r(ﬁﬁd‘ﬁmianﬂﬁﬁQQﬁﬁhkﬁkﬂ ~¥nmethy é 0the

preparation QFya)]pespolnimethyDyamiwo)-N, N~dimethylbenzamide iodide
(224.1 mg, 0.41 mmol), m.p. 77-82°C. Anal.: Calcd. for
C25H37INgO2: C, 54.35; H, 6.75; N, 10.14%; Found: C, 54.38 H,
6.69; N, 10.50%.

EXAMPLE 32

2-{3-[4- (Z-Hydroxyphenyl)piperazin-l-yl]propylamino}-
N, N~dimethylnicotinamide

The following is the preparation of a compound of Formula
I in which p and t are each 0, X is NH, Y is N, 2 is CH, Rl is
hydroxy, R? is hydro and RS is dimethylaminocarbonyl.

A mixture of 2-{3~[4-(2-methoxyphenyl)piperazin-1-
yllpropylamino}-N, N-dimethylnicotinamide (0.54 g, 1.36 mmol),
prepared as in Example 21, and sodium cyanide (0.33 g,

6.8 mmol) in 12 mL of DMSO was heated at reflux for 14 hours
and then diluted with water and extracted twice with diethyl
ether. The aqueous layer was extracted twice with methylene
chloride and the combined methylene chloride layers were
washed with water and brine, dried (MgSO4), filtered and
concentrated. The residue was purified on silica gel by
column chromatography eluting with 8% methanol/methylene
chloride to give 2-{3-[4-(2-hydroxyphenyl)-piperazin-l-yl]-



Il inwhich pis O, t is1 Xis NH Yis N Zis CH [err] is nmethoxy,
[err] is hydro, [err] is dinethylam nocarbonyl and [err] is chloro at the
5-position. A mxture of 2-{3-[4-(2-nethoxyphenyl)pi perazin-1-

yl ] propyl am no -N, -di met hyl ni coti nam de hydrochl oride (0.287 g, 0.66 muol),
prepared as in Exanple 21, in 6 nL of DM was heated to 50[err]C and

N-chl orosuccinimde (0.1 g, 0.73 nmol) was a€dg$l.~The m xture was stirred
at 55[err]C for 4 hours, diluted with water and basified with [err] giving

a precipitate,_Th [ pitate tr, | het byl _et he n e

et her |ayer VLBE%?Z%%‘@’E'?M@‘5vﬁ’ﬁ%s‘ﬁ&fiﬁ‘e‘%%ﬁg&gi%‘ggg&winﬁ' c@h’é%?\xf"g%{’gaa.s
The residue was @ilifiThe ofres [base gais rpceyistadlinednfirographgletinn ref
‘é‘“&ﬂl g‘r%’ongt?g?f.ﬁi fgé %%ﬁd;%:gh@e%q@q %Q giVe di(2-{3-[4-(2-hydroxyphenyl) -
~ pi perazi n- 1- yP Eﬁ%ﬁﬁ@%ﬂﬁTﬁg&HEQQ¥$§ﬁ§ﬂ99rﬂhEb?ﬁﬁﬁﬁ#ﬂbﬂ€99§§Ba@ﬁdQﬁ1435 mmol )
as anl oi l. }Thzuzﬁaﬁawf anpi&dts_ﬂ-z(e%fget ?mgwhenahiagpefaﬁi In 1-vl ];j_ ved
pr opyl am no}- \Y api, .0 ] i ssol ve

i n net hyl ene §%$%§¢@%5€A§Q?ﬁ§4§@rg}igh g%ég?fe%tga'ﬁiiﬂﬁgx%%ggémydrochloric
acid in net hahobnandc, 62.86 H,cOnO8;t Nat @8.73%dryness. The residue was
triturated with diethyl ether and then dried to give 5-chloro-2-{3-[4-(2-
met hoxyphenyl ) pi perazi n- 1-yl ] propyl - am no} - NN--di net hyl - ni coti nam de
hydrochl oride (0.18 g, 0.33 mol), Anal.: EXAMREE£3& [err]: C 49.08; H,

6.28; N, 12.33% Found: C, 48.70 H, 6.46; N, 11.93% Proceeding as in
Exanpl e 33, but substitutin

2-{3-]4-(4- . .
fIuoro-2-nethoxyﬁﬁ@ﬁ}PfBTﬁ§?§iﬁ#7ié?Téiﬁ?ﬁXﬂQﬁﬂﬂﬁﬁniper‘zln'l'yl]pr°pylam1n°}'
N, N- di net hyl ni coti nam de hydr ochl or vde-dinethy1hicot(ihamiideoxy-
phenyl ) pi perazi n-1-yl ] propyl am no} - N, N-di net hyl ni coti nam de

The following is the preparation of a compound of Formula
I inwhichp is8 0, t is 1, X is NH, ¥ is N, Z is CH, R! is
methoxy, r? is hydro, R3 is dimethylaminocarbonyl and R? is

chloro at the S-position.

A mixture of 2~-{3-~[4-(2-methoxyphenyl)piperazin-1-
yllpropylamino}-N, N~dimethylnicotinamide hydrochloride
(0.287 g, 0.66 mmol), prepared as in Example 21, in 6 mlL of
DMF was heated to 50°C and N-chlorosuccinimide (0.1 g,
0.73 mmol) was added. The mixture was stirred at 55°C for
4 hours, diluted with water and basified with K2C03 giving a
precipitate. The precipitate was extracted with diethyl ether
and the ether layer was washed twice with brine, dried (MgSO4)
and concentrated. The residue was purified on silica gel by
column chromatography eluting with 5% methanol/methylene
chloride to give 5-chloro~2-~{3-{4-(2-methoxyphenyl) -
piperazin-l-yl)propylamino}-N, N~dimethylnicotinamide (0.188 g,
0.435 mmol) as an oil.

The S5-chloro-2-{3-[4-(2-methoxyphenyl)piperazin-l-yl]-
propylamino}-N, N-dimethylnicotinamide (0.188 g, 0.435 mmol)
was dissolved in methylene chloride and the solution was
treated with excess hydrochloric acid in methanol and



hydr ochl ori de, gave 5-chl oro-2-{3-[4-(4-fl uoro-2-nethoxy-

phenyl ) pi perazi n-1-yl ] propyl am no)-N, N-di nmethyl ni coti nam de hydrochl ori de,
mp. 223-224[err]C. Anal.: Calcd. for [err]: 'C 54.32; H 6.21; N, 14.39%
Found: C, 54.18; H, 6.20; N, 14.19%
2-{3-[4-(4-Brono-2- met hoxyphenyl ) pi perazi n-1-yl ] propyl am no} -

N, N- di et hyl ni coti nam de The following is the f6eparati on of a conmpound of
Formula | in which p and t are each 0, X is NH, Y is N Zis CH [err] is

th , R2 he 45 d t m | .
TELIOKY. 2 1SR ARRedted o SAUEIL 0 A T3 D eUBeGR bl
N, N-d|nethylndcethmhnéﬂhe(Oadu_qpenldiiednﬂQ)glﬁﬁeéacbﬂoag-ﬂn{ExéﬁpKé-Zl,

di I d | t yLh
bxcess hycr o ShEEVONLAPE) I 46 A L B2 R andg VORI AEhEEnYY
pressure. Thenieetinamige hydeeghdqride dohﬂaoBvDQF3énﬂmﬂﬂbroh%%heb|%$h¢@e
(0.101 g, O. SEomhinwsmgddethg (C4HE0 KD V@S Cf 149 BB ALK/ 0Br28 erper at ur e

for approxim our Wit h ter and. b fied with [err]. The
basi fi ed mxtﬁegaﬁs € ‘th -?‘ﬂ’ H"Ex 6-46; N3791 g@ét ate and the ethyl
acetate | ayer was washed mnth bri ne, drled ([err]) filtered and

e ooy ooy oy PEBLELRING AR L B B, BRLISupBY (€A LHY 2= (3- (4- (4~

chromat ography eluting w | ene C

2- { 3-[ 4- (4- br Skuoro=2remerhaxiphenylliniperaz ﬁnrlyv%?aamhwim)

gk?lgm[ez h%’|4 bﬂNC&lam Apcéﬁzgmﬂé@zy@%bméhaa ebk. 2I08-[4~¢( 2-methoxy-
ro

propyl ani no) - RP?PH*H%ihOX {g¥¥q£#id%? afén§¥ &'ﬂbdﬁﬂﬁFyyﬁ%§°ﬁ$§%%W%@ﬁl|n

met hyl ene ChlnydﬁachmmkidﬁysgivﬂISch&nronedBed4mﬂuhfbu02952hgdtmuﬂyﬂr|c

acid in nEthaﬂﬂénﬁffkf§£§§¥§ﬂ3¥5§ifﬁ}opylamino}-N;thimethylnicotinamide
hydrochloride, m.p. 223-224°C. Anal.: Calcd. for
C22H29FCINsO2°'HC1: C, 54.32; H, 6.21; N, 14.39%; Found: C,

54.18; H, 6.20; N, 14.19%.
EXAMPLE 34

2-{3-(4-(4-Bromo-2-methoxyphenyl)piperazin~il-yl]propylamino}-
N,N-dimethylnicotinamide :

The following is the preparation of a compound of Formula
I in which p and t are each 0, X is NH, ¥ is N, Z is CH, Rl is
methoxy, R? is bromo at the 4-position and R3 is
dimethylaminocarbonyl. '

2-{34[4-(2-Mbthoxyphenyl)piperazin-l—yl]propylamino}-
N,N-dimethylnicotinamide (0.21 g, 0.53 mmol), prepared as in
Example 21, was dissolved in methylene chloride and the _
solution was treated with excess hydrochloric acid in methanol
and concentrated under reduced pressure. The residue was
dissolved in 6 mlL of DMF and N-bromosuccinimide (0.101 g, 0.57
mmol) was added. The mixture was stirred at room temperature
for approximately 24 hours, diluted with water and basified
with K2C03. The basified mixture was extracted with ethyl



dryness. The residue was triturated with ethyl acetate and dried to give
2-{3-[4-(4-brono-2- net hoxyphenyl ) pi perazi n- |-yl]propyl am no}-N,

N- di net hyl ni coti nam de hydrochloride. Anal.: Calcd. for [err]: C, 46.96; H,
6.37; N, 11.60% Found: C, 46.56 H, 6.37; N, 11.60% EXAMPLE 35
2-{3-[4-(4- Cyano- 2- met hoxyphenyl ) pi perazi n-1 -yl ] propyl am no}- N,

N- di met hyl ni coti nam de The follow ng is the-pggparation of a conpound of
Formula | in which p andt are each 0, Xis NH, Yis N, Zis CH, [err] S

h , R2 | . A
Txtory of oapebhRaCall tHE SERVE ALSTRdiaa Sd WRlshea™ WiBRCBEDREY
éxél]{gpéaandmopdNKM@SG?)hyfhltet¢?mﬂndk;qnpﬁnnqgte@.5ThnDKFSign9puﬁed aasln
v s hont BUEAFEBACER 41 2YER 41 (80 dBhurth (TR barBnhy ey Bt AAE WEER LS
m xture was 8&nmenhancdimethyiene rehlqridete @ivei ded 3mildh (4-haomer
a”“‘on'U”‘”‘éLHEEhoIbﬁhﬂhfiHéfbéfﬁ%iﬁdﬂﬁyﬂriiqgﬁlﬁmqﬁbﬁ¥heﬂed£ﬂéehyﬂ3 and

he met hyl ene ,chl r. was shed rine, dried ([err]), filtered
and concent r Bt€8¢ 8?ﬁ@‘9%s¥§ue 9'Vg2ﬁ9 rmold #8238 fdéd-in acetonitrile and

the solution was treated with excess hydrochl oric acid in methanol and

concentr at ed. TheT§§5F2T§4 }é Lé} 4##%% g%éi?%ib@@h&&hlflﬁiTyl

acetate to give 2
pi per azi n- 1- yrpprbpgtiamnuw-rdimetthmmtmn@mmmrfwé%gdr OcAPormalb) (Was ny,

0.11 mmol ), HlEso§4e§4£6rﬁé£hyf¥Kﬂ chfgﬂﬂai ad&'th@réblugio§5w39 tkeabedl
N, 16.96% Found:

C,
2-{3-[4-(2- aﬁiﬁbpﬁgﬁ?§§ppxgﬁgﬁy}pq;g”aﬁ*q”iﬂ gw¢hepol and concentrated to

dryness. The residue was triturated with ethyl acetate and
dried to give 2-{3-[4-(4-bromo-2-methoxyphenyl)piperazin-
l-yl]lpropylamino}-N, N-dimethylnicotinamide hydrochloride.
Anal.: Calcd. for C22H30BrNs502-(HCl)2-H20: C, 46.96; H, 6.37;

N, 11.60%; Found: C, 46.56 H, 6.37; N, 11.60%.
EXAMPLE 35

2-{3-[4- (4-Cyano-2-methoxyphenyl)piperazin-l-yl]propylamzno}-
N, N-dimethylnicotinamide

The following is the preparation of a compound of Formula
I in which p and t are each 0, X is NH, Y is N, Z is CH, Rl is
methoxy, R is cyano at the 4-position and R3 is
dimethylaminocarbonyl.

A mixture of 2-{3-~[4-(4-bromo-2-methoxyphenyl)piperazin-
l1-yl]propylamino}~N; N~dimethylnicotinamide (240 mg, 0.5 mmol),
prepared as in Example 34, and copper(I) cyanide (60 mg, |
0.66 mmol) in 2 mL of anhydrous NMP was heated at 200°C under
a nitrogen atmosphere for 20 hours. The mixture was
concentrated and the residue was combined with a water/
ammonium'mixture. The mixture was extracted with methylene
chloride and the methylene chloride layer was washed with
brine, dried (MgSO4), filtered and concentrated. The residue



N, N, 5-tri net hyl benzam de The followng is the preparation of a conmpound of
Formula | in which pis 0, t is 1 Xis NH Y and Z are each CH [err] is
amno, [err] is hydro, .[err] is dinethylam nocarbonyl and R4 is methyl at
the 5-position. A mxture of 2-(3-[4-(2-nitrophenyl)piperazin-1-yl]-
propyl am no}-N, N, 5-tri net hyl benzam de (580 ngggl,.36 mml ), prepared as in
Exanpl e 26, and 10% pal | adi um on carbon (70 ng) in 15 nL of ethanol was
added and stirred under hydrogen at roomtenperature for approxi mately 12
hours. The Wﬁﬁuﬁésﬁﬁévﬂﬁli%r%lemfcﬂ%rﬁ'\gtt@& $elyrien was treated

2j{3'[4j(Ziaﬁﬁﬂﬁpbﬁefbi'hydfo%?#?ﬁfﬁ aciﬁ iﬂ gethanpé and confen§§ated.

pi per azi n- 1- propyl.-am no}-N, N, 5-1ri am de. \

D DS T4 (2 afbb) FERIABA RS | SEIRALL 260, SHom 108, PEREABEE ThpKethyL
5-trinmet hyl basasatdetdhgivel 2-0{3-npi+ Gl -idyanp-cpmegshbagphénglienpound of
Formula | in | Ls_ | [ 1S AR 4 , [err] is
acetyl am no, p‘fg%‘? zIPg ?y‘gﬂaﬁr%@%mflssd}m% ﬁ}f“%ﬁqﬂxﬁggﬁﬁgﬁﬁméﬁ [err] is
nethyl at thbydrpebleride (45.mgo 0.14 gwmah)i.om.¢f. 61-64°C. Anal.: Calcd.
2-{3-[4- (2- agbBOphgAYHNBORE(HTCL J-C4RBD-(H20)1,2: C, 55.76; K, 6.51;

propyl am no}-N, N 5-tri net hyl benzan de. (398 1.01 , prepared as in
Exanpl e 36, Fn 16. S FY ‘?Hicfre%ss o@l’e&qggiof’er}?gh%d met hanesul f onyl
chloride (0.08 nm., 1.03 mml) was added slowly. The m xture was stirred at

O[err]C for 2 hours and then evaporated tﬂéggﬁgﬁgﬁz The resi due was
parti oned between saturated sodi um bicaro thyl acetate. The

organi c | ayer was separated, dried ([err]) and evaporated to dryness. The

resi due was purified @nﬁ§ii41424gﬂidabugg&qqpigggggyhnl-91ppgypfiémiﬁgbxwth
5% net hanol / net hyl ene chl oride to qive

~ 2-{3-[4-(2-met hyl sul fonyl ani nophen t Ne prieimethylbenzamide

The following is the preparation of a compound of Formula
I in which p is 0, t is 1, X is NH, Y and Z are each CH, R! is
amino, R? is hydro, R3 is'dimethylaminocarbonyl and Rr? is
methyl at the S5-position.

A mixture of 2-{3-[4-(2-nitrophenyl)piperazin-1l-yl]}-
propylamino}-N, N, 5-trimethylbenzamide (580 mg, 1.36 mmol),
prepared as in Example 26, and 10% palladium on carbon (70 mg)
in 15 mL of ethanol was added and stirred under hydrogen at
room temperature for approximately 12 hours. The mixture was
filtered and concentrated to give 2-{3-[4-(2~aminophenyl) -
‘piperazin-l-yl]propyl-amino}-N, N, 5-trimethylbenzamide.

EXAMPLE 37

2-{3-(4-(2~acetylaminophenyl)piperazin-l-yl]propylamino}-
Anhns-trimethylbenzimide

The following is the preparation of a compound of Formula
I in which p is 0, t is 1, X is NH, Y and 2 are each CH, R? is
acetylamino, R? is hydro, R3 is dimethylaminocarbonyl and ré
is methyl at the 5-position.



propyl am no}-N, N,5-trinethyl benzam de hydrochl oride, mp. 207-209[err]C,
Anal .: Calcd. for [err]: C 51.89; H 6.90; N, 12.61% Found: C, 51.94; H,
6.74.; N, 12.56% Proceeding as in Exanple 37, but substituting different
starting materials for acetic anhydride, the follow ng conpounds Formula I
were prepared: substituting trifluoroacetic anhydride gave 2-{3-[4-(2-
‘trifluoroacetyl am nophenyl) pi perazin-1-yl promgd am no}-

N, N, 5-tri net hyl benzam de hydrochl oride; Anal.: Calcd. for [err]: C, 53.19;
H 6.07; N, 12.41% Found: C, 53.44; H 6.31; N, 12.20% and substituting
acetic anhydride gave 2-{3-[4-(2-acetylam no- phenyl)pi perazin-1-yl

propyl am no}- N, N, 3 tgcInuetion bfn2&%d¢4hyﬁﬁmhhophebyl)rpxpe:ﬂdlﬂr&42{}er]r-] C

Anal .: Cal cd. I 4. u d LCmnddy 77 H
70 N 14, Repyiaing < K &t Binbtndéadnide’ UG A K08 matt {0
- phar maceut i cgrepaned asi dnsEzampiendfg &n ciptlurmf Fysiing was corded to
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. Compound of Fornu : gtric

100- 1000
Monohydr at e added slowly. The mixtpge Spas ummﬁqg)@ggo% for 2 hours and

18 ng Fl avor ivhen\eéhv@porated to dryness. The residuelwas partQdneéd between
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layer was separated, dried (K2CO3) and evaporated to dryness.
The residue was purified on silica gel by column chromato-
graphy eluting with 5% methanol/methylene chloride to give
2-{3-[4-(2-methylsulfonylaminophenyl) -piperazin~1~yl]-
propylamino}-N, N, 5~trimethylbenzamide hydrochloride,

m.p. 207-209°C; Anal.: Calcd. for C24H35N503S-(HCl)2-(H20)0.5:
C, 51.89; H, 6.90; N, 12.61%; Found: C, 51.94; H, 6.74.;

N, 12.56%.

Pro"ceeding as in Example 37, but substituting different
starting materials for acetic anhydride, the following
compounds Formula I were prepared:

substituting trifluoroacetic anhydride gave 2-{3-[4-(2-
trifluoroacetylaminophenyl)piperazin~l-yl]propylamino}-

N,N, 5-trimethylbenzamide hydrochloride: Anal.: Calcd. for
C25H32F3N502-(HC1)2: C, 53.19; H, 6.07; N, 12.41%; Found: C,
53.44; H, 6.31; N, 12.20%; and

substituting acetic anhydride gave 2-{3-[4~-(2~-acetylamino-
phenyl)piperazin-l-yl]lpropylamino}-N, N, S-trimethylbenzamide
hydrochloride, m.p. 113-142°C; Anal.: Calcd. for
.C25H35N502-HC1 (H20)0.5: C, 62.16; H, 7.72; N, 14.50%;
Found: C, 61.77; H, 7.70; N, 14.39%.



contai ns: Conpound of Fornula I 10- 100 ng Dextrose

Monohydr at e g.s. to nmake isotonic Ctric Acid Mnohydrate
1. 05 ng Sodi um Hydr oxi de 0.18 ng Water for

I nj ection g.s. to 1.0 nm - 91 - TABLET FORMULATION A
representative tablet formof a conmpound of Formula | may contain: Conpound
of Fornul a | 1% M cr oer8Gst-al | i ne Cel | ul ose

73% Stearic Acid 25% Col | oidal Silica

1% [err]-Adrenoceptor In Vitro, Functigﬁqhgﬁﬁigﬁain Ti ssue Isolated from

Rabbit and Rat The follow ng describes ssays for neasuring the
relative effect of test conmpounds on [err]-adrenoceptor nediated

contraction of rat.r%%' sfglaitogfié.@)_r?kjec rggggggngyggbg ﬁﬂ%(:)xf-@@é\sdi#céfm at ed

urinary bl adder snooth nus oracfc aorta were | ated fromrats and

i mredi at el y | feenwlas ionskconsaiadngt aororeeundi of Kermuid Toncentrati ons:

NaCl, 118.5; [err], 25; dextrose, 5; KO, 4.8; Cdad 2, 2.5; [err], 1.2

- [err], 1.2; cocaine, 0.03; corticosterqys, . anol ol , 0.001;
ascorbic acid, 0.1; and indonethacin, 8£§E%ngﬁgugg&. wer e dissected free

fromextraneous tissue and then a cross sectional ring approximtely 3 mm

in | h ' ¥ | i
CUspended vort | o (FuRidRertits B 36181 oRCHRE Vral MaR {ddede AP VBT

mai nt ai ned atcBMYaEAS:C and constantly aerated with

Compound of Formula I 100-1000 mg

Citric Acid Monohydrate 105 mg

-Sodium Hydroxide ' 18 mg

Flavoring

Water : . qg.s. to 100 ml
INTRAVENOUS FORMULATION

A representative solution for intravenous administration

contains:
Compound of Formula I 10-100 mg
Dextrose Monohydrate _ : g.s. to make
isotonic
Citric Acid Monohydrate 1.05 mg
Sodium Hydroxide 0.18 mg

Water for Injection g.s. to 1.0 m1



a 95% 02 and 5% [err] gas mxture. Aresting tension of 1 g was applied to
each aortic ring and thereafter periodically readjusted to maintain a 1 g
resting tension throughout the duration of the assay. - 92 - Uinary

bl adders were enptied and isolated fromrabbits. Bladders were dissected
free fromextraneous tissue and then a cross sectional ring of bladder neck
ti ssue was cut above the urethra to approxi €ly one third of the way up

t he bl adder. The bl adder neck was cut parallel to the |ongitudinal nuscle
fibers.to give flat section of nuscle tissue and then the flat section was
cut parallel to the |ongitudinal nuscIABLEL FORMUAIION f|at strips. Strips
of bl adder tissue were suspended vertically in 10 nL tissue baths and
bathed in Kreb's solution maintained at 33[err]C and constantly aerated
with a 95% [err] ArkPEFRIeatatiyes tabietr £0rm LS| SRMBRAVRY Rf Formylads
applied to em3h doritadny: bl adder strip. The strips were allowed to relax to
a resting tension of 1 g and thereafter periodically readjusted to nmaintain
the 1 g resting tension throughout the duration of the assay. The aortic
ring or urinary biCotpeunds ofpFpermpdaali ons were allowed to dduilibrate for

60 m nutes during m:%%:&%%@qj.hgecgi‘%m%% ution was repl acgegd every 15
m nutes. The tissue was en expose 0 baith solution containing

nor epi nephri ne (0.Stea¥icoApdflr] M) and once a steady state cdikracti on was
produced the tissyg11a3da1Pessdcho bath solution free of norgpi nephrine,
replacing the solution twice every 5 mnutes for 30 mnutes. The aortic
rings were exposed to norepi nephrine and the urinary bl adder strips to
phenyl ephrine in a cunul ative concentr at EXAMRAEh38n. That is, the isolated
ti ssue was exposed to bath solution containing a threshold

a1-Adrenoceptor In Vitro, Functional Assay
in Tissue Isolated from Rabbit and Rat

The following describes in vitro assays for measuring the
relative effect of test compounds on O1-adrenoceptor mediated
contraction of rat, isolated aortic smooth muscle and rabbit,
isolated urinary bladder smooth muscle.

Thoracic aorta were isolated from rats and immediately
immersed in Krebs' solution (comprising in mM concentrations:
NaCl, 118.5; NaHCO3, 25; dextrose, 5; KCl, 4.8; CaClz, 2.5;
MgSO4, 1.2; KH2PO4, 1.2; cocaine, 0.03; corticosterone, 0.03;
propranolol, 0.001; ascorbic acid, 0.1; and indomethacin,
0.01). The aortas were dissected free from extraneous tissue
and then a cross sectional ring approximately 3 mm in length
was cut from the most proximal segment. The aortic rings were
suspended vertically in 10 mL tissue baths and bathed in
Kreb's solution maintained at 37°C and constantly aerated with
a 95% 02 and 5% CO2 gas mixture. A resting tension of 1 g was
applied to each aortic ring and thereafter periodidally
readjusted to maintain a 1 g resting tension throughout the
duration of the assay.



concentration of either norepinephrine or phenylephrine until a steady
state contractile response was attained and then the concentration of
agoni st was cunul atively increased by 0.5 log increnents until a maxinmal or
near maxi mal response was attai ned. Norepi nephrine produced a

concentrati on-dependent, [err]-adrenoceptor nedi ated contraction of the
aortic rings. Phenyl ephrine produced a concent32ati on- dependent,
[err]-adrenoceptor mediated contraction of the urinary bl adder strips.

93 - The tissue Wafei BIRANT st Res8! WibPleli §640{ gép% t £ dnf A3 t he
solution twi ce every 5 mnutes gr 38 mungt eg. A ters%ase ?nertensﬁﬂr#\%és :

est abl i shed &ipddess wereddigsecyed: firee Sxom sxkrangnifed issum@nds sheni an

ggnt ai nit ng t{&dts%stse&mwdr];h?ﬁbetcw?da&@ ﬁ&ik‘dtﬂﬁbx@t@is}é HutabekRs ther
U m nutes. n € presence o e tes conpoun e I ssue aln was
exposed 1o eiARNATAD Oy ARESARLMECEHY LARA FEEEH (9% §HP %3 MR 416, bladder .
concentralignrqéathhdﬂsrinebkaahﬁgcﬁhepaﬁpnﬂéﬂ tnﬂth!ﬂndﬂgﬁwWQﬂmdllm&s&?éinHl
or near naxi [ eS n t { n._r | (0]
Sgoni ot noseTabdr® RIE U018 LEELon U SUNCHL' A4l arRl tReh Fhe le1ac
presence of tsestiont wesngutnpavailelbt te nthe dlomdtudigadn missleosoegivgt i on

ratio, the,a%%@%r%QnQQBErQEEQﬁs(”Dééfi?£ﬁofrﬁiédﬁig‘Hﬂggﬂ%n¢er%n§uk @nded
rel ationship: [err] the.ne?atlve og$o t he d|SSOC|at|03 const ant gﬁgéeLor

each test coM§FriFaddy] épr 100k chbsspe LR And Rathed: 3oy Kreposn s
ti ssue and umaiataihleddder 38PCsamd domstatilyg asxratedEwdnhl @ 38% Opnpadnds

of Formila | s4ecet g3keglsgod-LOus 1QsSBgLdailoh HISY vk applied to

[err]-adrenocCepto
each urinary bladder strip. The strips were allowed to relax

to a resting tension of 1 g and thereafter periodically
readjusted to maintain the 1 g resting tension throughout the
duration of the assay. )

The aortic ring or urinary bladder strip preparations
were allowed to equilibrate for 60 minutes during which period
the bath solution was replaced every 15 minutes. The tissue
was then exposed to bath solution containing norepinephrine
(0.1 to 10 uM) and once a steady state contraction was
produced the tissue was exposed to bath solution free of
norepinephrine, replacing the solution twice every 5 minutes
for 30 minutes. The aortic rings were exposed to
norepinephrine and the urinary bladder strips to phenylephrine
in a cumulative concentration fashion. That is, the isolated
tissue was exposed to bath solution coht#ining a threshold
concentration of either norepinephrine or phenylephrine until
a steady state contractile response was attained and then the
concentration of agonist_ﬁas cumulatively increased by 0.5 log
increments until a maximal or near maximal response was
attained. Norepinephrine produced a conéentraﬁion-dependent,
a1-adrenoceptor mediated contraction of the aortic rings.

Phenylephrine produced a concentration-dependent,
a1~adrenoceptor mediated contraction of the urinary bladder

strips.



medi ated contractions of rabbit, isolated urinary bladder snoboth nmuscle. In
contrast, prazosin, an [err]-adrenoceptor antagonist that has been
proscribed for treating BPH, selectively inhibited the [err]-adrenoceptor
medi ated contractions of rat, isolated aortic snooth nuscle. - 94 -
EXAMPLE 40 [err]-Adrenoceptor In Vitro, Functlgnal Assay in Tissue |solated
from Human The foll owi ng describes in vitro asSays for neasuring the
relative effect of test conpounds on [err]-adrenoceptor nediated
contractions of hunan i solated arterial and urinary bl adder snooth nuscle.

Human arteri al aS3RleS g@re QHt@kﬁSQeaoéé %%EéfﬁB&”f& |5 Rt

I mrersed in cold physi ol ogi cal |ne sol ut1 on. 24 hours of rennva

t he isol at ed ZEPLAGiRG FP§S§@1W§S°¥!I BWiee | eVeF ik minytes $or SOPLnYtes i n

VZH\ASCOFCGHE r atflf@:'éi: paellinél8ersibRWas é’&aMl{&ﬁ%ntcﬁ,re'éGjusﬁe& tbetrg,
err ortj costero
pr opr anol ol , qﬁebﬁgssgchPﬁlﬁxaeﬁad %P]P‘éﬁuféiﬂﬁiﬁﬁlﬁ%ﬂtﬁ n@“@lggeTHESt

arteries V\ere:oimadt,edeblaeihQOﬂhexsamletms dveaaue.Sand.mzltel €olr i nto cross

ectional r ma T

:usp:anded v:a%blsca BE(&I gﬁmiéh? gp#e&%éfg g‘:r%‘ae B:Pet %?%k Qﬁe‘é‘?ﬁglsgﬁ

- mai nt ai ned a@gslpeanceaneseénsoaﬁit@e:unqxeninﬂnh:#yeg9%>p@pnylanarsws[enr]
gas mixture. aAc'iﬁ\%tlh:ElngGE&éEQnehéiéx‘P éasrh.fbd/"airﬁﬁ:@a's@.@lgt fheaafohigg and

thereafter periodica rea ted IEEL;%?IH a %ere tlng t ensi on
t hr oughout t FORFERATREACBT U é R Jmaxi aﬂﬁ 3 RQgsr Wesk
snoot h nuscl achieved.was obtai ned foll ow ng radlcal cyst oprost at ectoni es or
radi cal
The concentration ratio (CR) of agonist necessary to
produce equiactive responses in the absence and presence of
the test compound was determined. Relying on the
concentration ratio, the assay concentration (molar) of the
test compound, and the relationship:

-

’.' » «1lo0g
CR - 1

the negative log of the dissociation constant (pA2) for each
test compound at Qj-adrenoceptors were estimated for both

aortic tissue and urinary bladder tissue.

Proceeding as in Example 39, compounds of Formula I were
tested and found to selectively inhibit the aj-adrenoceptor

mediated contractions of rabbit, isolated urinary bladder
smooth muscle. In contrast, prazosin, an Gj-adrenoceptor

antagonist that has been proscribed for tgeating BPH,
selectively inhibited the @j-adrenoceptor mediated

contractions of rat, isclated aortic smooth muscle.



prostatectom es and i medi ately imersed in Krebs' solution. The prostatic
and bl adder tissue was dissected free from extraneous tissue and then
strips of tissue 0.8 to 1.2 cmin length and 3 to 5 mmin width were cut
and suspended vertically in 10 nL tissue baths and bathed in Kreb's
solution maintained at 37[err]C and constantly aerated with a 95% [err] and
5% [err] gas mxture. A resting tension of 077845 1 g was - 95 -
applied to each nuscle strip and thereafter periodically readjusted to
maintain a 1 g resting tension throughout ERBMPUEagpon of the assay. The
arterial ring and prostatic and bl adder neck strip preparations were
allowed to equilibrate for 60 m nutes during which period the bath solution
was replaced every 15 ni nutasAdreaoceptar FasVibted, Synstibnal Rasaysol ution

cont ai ni ng norepi nephrine (1 to 10 [.&rt e t state
contraction was produced the tiss #%%g%gd%@g52?§ Eg?ﬁ ggﬂ%?ion free of
nor epi nephrine, replacing the solution twice every 5 mnutes for 30

mnutes. The arterigh f&ég?giﬁzpa&ﬁﬁi& ! HeAI8aehGek £8L  hbasuring the
Pk

preparations were, expos repi.nephrine jn a tive concentrafio
Fashi on. That FPAAtEFE €€ (ean SqBRO RS, B K5 HEEROCEPROF pealate
contai ning a tBhEEaEL fof®EL Mundr, 01 s¥latedcAirieral NendNatindr §liebaddée at e
contractil e response was, attai ned and then the concentration of
norepinephrinﬁmggghcﬁ“ﬁ?ﬁf1vely i ncreased by 0.5 log increments until a
maxi mal or near maxi mal response was attai ned. Norepi nephrine produced a

concentration- depeﬁ?ﬁ?ﬁ’al-@éfiif‘?gfdw"\ﬁs;&rﬁ.gf%%ﬁgggrg%égf b8E-Rb L &R

arterial ring and o e prostatic and nec arations. The
tissue was t hARdekppRdiatly imnersied dde cold physiological saline .
solution. Within 24 hours of removal the isolated arterial

tissue was placed in Krebs' solution (comprising in mM
concentrations: NaCl, 118.5; NaHCO3, 25; dextrose, 5; KC1l,
4.8; CaClz, 2.5; MgSO4q, 1.2; KH2PO4, 1.2; cocaine, 0.03; .
corticosterone, 0.03; propranclol, 0;001; ascorbic acid, 0.1;
and indemethacin, 0.01). The arteries were dissected free
from extraneous tissue and then cut into cross sectional rings
approximately 3 mm in length. The arterial rings were
suspended vertically in 10 mL tissue baths and bathed in
Kreb's solution maintained at 37°C and constantly aerated with
a 95% 02 and 5% CO2 gas mixture. A resting tension of

l to 1.5 g was applied to each ring and thereafter
periodically readjusted to maintain a 1 g resting tension
throughout the duration of the assay.

Human proétatic and bladder neck smooth muscle tissue was
obtained following radical cystoprostatectomies or radical
prostatectomies and immediately immersed . in Krebs' solution.
The prostatic and bladder tissue was dissected free from
-extraneous tissue and then strips of tissue 0.8 to 1.2 cm in
length and 3 to 5 mm in width were cut and suspended
veitically in 10 mL tissue baths and bathed in Kreb's solution
maintained at 37°C and constantly aerated with a 95% 02 and
5% CO2 gas mixture. A resting tension of 0.75 to 1 g was



nor epi nephrine, replacing the solution twice every 5 mnutes for 30

m nutes. After baseline tension was established and readjusted to 1 g, the
ti ssue was exposed to bath solution containing the test conpound, replacing
the solution every 15 minutes for 60 mnutes. In the presence of the test
conpound, the tissue again was exposed to norepinephrine in a cumul ative
concentration fashion, increasing the norepi me@frine concentration until a
maxi mal or near maxi mal response was achieved. -96- The concentration

ratio (CR) of a ?@naaaneahéaes ﬂ§§§§éaéﬂri§)éﬁdxﬂﬁé%é§¥#e§0bb&&oﬁﬁ%aqu§es |n
t he absence an

resence of th est _conpound was determ
t he concent rat"eéf‘il Bsteg, tPh@a%E%&“ c%n{:err%pﬁ%ﬁ’dw &RRs3eR &?‘rf’ﬁggf’é
conpound, anddulratienhabfotR8i assaglr] the negative | og of the dissociation
constant (pA2) for each test conmpound at [err]-adrenoceptors were estinmated
for the arterial ring and prostatic and bl adder neck strip preparations.
Proceedi ng as i n EThepkstédiadonpnanand prastanic andubladdest a¢ckngtirdpnd

to selectivel éjeghkht&ohéewéfér+lfd&é‘cf"¥@ n&%@a%e%eoebra%he% 8hring

hunman, i sol at rostatic and bl adder  neck snooth rnuscle. I'n contrast,
prazosi n non- ¥8isht PeELGd| Bhe bPaRR) Q?@%%M&@@&P&P%ﬁ&?ﬁ’eas minutes.

contractions ghebeiBsignnas tEeh aégsbsud Vo barhblsaddeioneekntapaiAgmuscul e
and isol ated °Egﬁmégﬁg99%e§w‘9lf°ﬁ%w£°% tsL:Qa vgta?%ood Pressure

Assay The foI SCT an in Vo assay tor neasu i ng e effect of
t est corrpoundsonnrbbbtbdnpwessplredma:edldrha)t@ﬂueewas exposed to bath

solution free of norepinephrine, replacing the solution twice
every 5 minutes for 30 minutes. The arterial ring and
prostatic and bladder neck strip preparations were exposed to
norepinephrine in a cumulative concentration fashion. That
is, the isolated tissue was exposed to bath solution |
containing a threshold concentration of norepinephrine until a
steady state contractile response was attained and then the
concentration of norepinephrine was cumulatively increased by
0.5 log increments until a maximal or near maximal response
was attained. Norepinephrine produced a ,
concentration~dependent, Oj-adrenoceptor mediated contraction
of the arterial ring and of the prostatic and bladder neck
strip preparations. '

The tissue was then exposed to solution free of
norepinephrine, replacing the sclution twice every 5 minutes
for 30 minutes. After baseline tension was established and
readjusted to 1 g, the tissue was exposed to bath solution
containing the test compound, replacing the solution every 15
minutes for 60 minutes. In the presence of the test compound,
the tissue again was exposed to norepinephrine in a cumulative
concentration fashion, increasing the norepinephrine
concentration until a maximal or near maximal response was
achieved. |



and spont aneously hypertensive rats. Nornotensive or spontaneously
hypertensive rats (0.25 to 0.45 kg) were fasted for 18 hours and
anesthetized with ether. The right fenoral vein was isolated and cannul at ed
with a fluid filled polyethyl ene cannul ae for bolus adm nistration of test
substances. The right fenoral artery was isqlq% d and cannulated with a
fluid filled polyethyl ene - 97 - cannul a cohnhected to an external
pressure transducer for nonitoring nmean arterial blood pressure (MAP). The
rats were placed iThe cstneentarat iond rationd@R) oofcnorepifiephr inesnecessary

Fol | owi : = L on. . l |
vv&ca)r eogmd%gn?sf‘g?%, |lﬁ'\‘/é)eé’ gnig é&lq'(ryoeztr%lrggsbgéreg \%gstfrlrgfn %r edgcont i%eoéluﬁ%/é:fdo%r
at | east 4 hothe $R8% -camnqund was detepmipedd nBed¥ing RaRre 41,

conpounds of Foidelrdt M Galtdd,e¢nandskayndoheeheraOion daicidy) |eB ot ent
t han prazosin at produci ng bl oo pressuri | omering effects. EXAMPLE 42 Rat
Wﬁé;nﬁnﬁhé gn

In Vivo, Til t*¢&%sffRRe heorrdREAgP8RLR i bes an in vivo assay in

nor not ensi ve rats for neasuring the propensity of test conpounds to inhibit
the refl ex mai ntenance of basal bl opd, pressdLEEdayeinrcismdt esponse to
vertical tilt. Nornotensive rats (0.25 to 0.45 k§} Wére fasted for 18 hours
and anesthetized with ether. The right fenoral vein was isolated and
cannulated with a fluid filled pol yethyl ene cannul ae for bol us

adm ni stration of test, suhstances Tgi riﬂgt ;ennral arter sé%§olat d
and cannul at th$iReFaFive,ileg of Ehepgilsseniptien SoRtkaPto t PT &

ext ernal presseste compmohd at og-adrenbeephgracwarear ¢estimatéd obor tthessur e
(MAP) . arterial ring and prostatic and bladder neck strip

preparations.

Proceeding as in Example 40, compounds of Formula I were
tested and found to selectively inhibit the a1-adrenocep§or
mediated contractions of human, isolated prostatic and bladder
neck smooth muscle. In contrast, prazosin non-selectively
inhibited the @1-adrenoceptor mediated contraction; of both
human, isolated prostatic/bladder neck smooth muscule and
isolated arterial smooth muscle.

EXAMPLE 41
Rat In Vivo, Blood Pressure Assay

The following describes an in vivo assay for measuring
the effect of test compounds on blood pressure in normotensive
and spontaneously hypertensive rats. '

Normotensive or spontaneously hypertensive rats
(0.25 to 0.45 kg) were fasted for 18 hours and anesthetized
with ether. 'The right femoral vein was isolated and
cannulated with a fluid filled polyethylene cannulae for bolus
administration of test substances. The right femoral artery
was isolated and cannulated with a fluid filled polyethylene



The rats were restrained in a supine position and allowed to recover from
anesthesia. Following a 30 mnute period for stabilization, test conpounds

or vehicle were admnistered, i.v., and bl ood pressure was nonitored
continuously while the rats were tilted vertically at 30 to 60 degrees from
supine at 15, 30 and 45 m nutes post-adm nistration. - 98 - Proceeding

as in Exanple 42, conpounds of Fornmula | wer<e 9Bsted and found to be
considerably |l ess potent than prazosin at inhibiting the reflex maintenance

of basal bl oo | evels . in_re 0.V ilcal _ti 43 Dog
In Vivo, Bl oo‘gatgrh‘gff;g"ﬁ‘antﬁcetﬁﬁfé° BR e?%ﬁ?%giés%g%%??oﬁ ‘J\'/\%%‘b esl\éczzgrxlEbes an
in vivo assaymémitoming mean @rterdadt bloodf pressuret AP conpounds on
hypogastric nerve stimulation-induced increases in intraurethral pressure
and phenyl ephrine-i nduced increases in diastolic blood pressure in

anest heti zed dog. T¥hgFais dgre Placed io kgptrainerssaed ablowed (%9 18 hours
and anest het | gesbwés hedu tadedtiblelsd . SOgbUNb U 8Rg N8/ 3@ minvte pe¥iod for

endot racheal tuhe was inserted and thereafter th ungs werg nechanically

Tonti | at od- vi AR LRI {On RS St GRTDPERIR LT v EFLGLS Yars A bR} ered,

cannul at ed wii hw i wamb/biidyy pressazenwhacmonitoted ¢drer itouslst riaxi @t of a

conti nuous irq&gﬁé”h(ﬂo #%Q@LQ?R?EiPQQLEE%SS to 10 ng/ kg/ hr) and the
ratl eSt substar

ot her for bolUS adm ni's on o ances. The right fenoral artery
was isol ated and cannul ated to the abdomi nal aorta with a fluid filled

‘pol yet hyl ene cannupgosddiiafg ok R BRanpler 42, LoMSSUhdEs [SAFESHIENa fOwere
nmonitoring diastoljc aortic resgure éﬁ%. ngof adder was exposed vig a
ventral mdl i#&stﬁfijaﬁ%ﬂmﬁ tSi 5f spasidprak °%ﬁi9@‘%‘?¥r&§&% PTREOFIye

at producing blood pressure lowering effects.
EXAMPLE 42
Rat In Vivo, Tilt-Response Assay

The: following describes an in vivo assay in normotensive
rats for measuring the propensity of test compounds to inhibit
the reflex maintenance of basal blood pressure levels in
response to vertical tilt.

Normotensive rats (0.25 to 0.45 kg) were fasted for
18 hours and anesthetized with ether. The right femoral vein
was isolated and cannulated with a fluid filled polyethylene
cannulae for bolus administration of test substances. The
right femoral artery was isolated and cannulated with a fluid
filled polyethylene cannula connected to an external pressure
transducer for monitoring mean arterial blood pressure (MAP).

The rats were restrained in a supine position and allowed
to recover from anesthesia. Following a 30 minute period for
stabilization, test compounds or vehicle were administered,
i.v., and blood pressure was monitored continuously while the
rats were tilted vertically at 30 to 60 degrees from supine at
15, 30 and 45 minutes post-administration.



needl e. The bl adder was cannul ated through a stab incision with a water
filled balloon catheter connected to an external pressure transducer for
nonitoring prostatic intraurethral pressure (1UP). The right hypogastric
nerve (HGN) was carefully isolated and attached to a Dastre's el ectrode for
nerve stinul ation. - 99 - The preparation allowed to stabilize for a
| east 30 minutes and nust have had a stable basal IUP for not |ess than 15
m nutes prior to comencenment of the assay protocol. The HGN was stimul at ed
(20-50 V, 10 Hz, 10 nsec pulse train for 10 sec) to induce a neasurable

increase in |UP ar%&é‘é??iiﬁﬁe%l &Bhékﬂﬁpiéﬂz‘“ﬂéoﬁﬁ&ﬁuét&f G¢h 100 USsere

injection (0.5 to duce neasurable I ncrease I n

DUP. The HG\tasted aﬁdorfoané Pe bel eensigerablin Iess pagank ddad prpzesin

m nutes unti |att E&@ﬁ&%&%@cth@etf&k%é'fh@é&aﬁé@f&@&ﬁ%dln Hl%da@d-eﬁéﬁr\éer e
achi eved. Ve | istered and 20 m nutes | ater

d
the HGN sti JePE°BéFu§° ﬁ%ﬁ%%?%ﬁ % repeated. Test conpound was

t hen adninlstered and 20 mnutes later the HGN stinulation and PE bol us

i njection were repeated. Test conpound ma%§§gELgL§hered approxi mately every
20 m nutes, increasing the dose until maxi or near maxi mal inhibition of

~the increases in IUP and DAP was attained. Proceeding as in Exanple 43,

conpounds of Formul a poyers Vﬁ%&edafﬁﬁhféhﬁ“hﬂé%éﬁ¥é¥ﬂdéﬁﬂﬂfds@hkg'hs%ﬁ? HGN
stinul ation- induced inCreases In [UP. In contrast, prazosin inhibited

increases in |UP and DAP in a simlar fashion.
The following describes an in vivo assay for measuring

the relative effect of test compounds on hypogastric nerve
stimulation-induced increases in intraurethral pressure and
phenylephrine-induced increases in diastolic blood pressure in
anesthetized dog.

Mongrel dogs (10 to 20 kg) were fasted for 12 to 18 hours
and anesthetized with pentobarbital sodium (35 mg/kg, i.v.).
An endotracheal tube was inserted and thereafter the lungs
were mechanically ventilated with room air. The right femoral
vein was isolated and cannulated with two polyethylene
cannulae, one for the administration of a continuous infusion
of pentobarbital sodium (5 to 10 mg/kg/hr) and the other for
bolus administration of test substances. The right femoral
artery was isolated and cannulated to the abdominal aorta with
a fluid filled polyethylene cannula connected to an external
pressure transducer for monitoring diastolic aortic pressure
(DAP) . The bladder was exposed via a ventral midline
abdominal incision and emptied of urine through a 22 gauge
needle. The bladder was cannulated through a stab incision
with a water filled balloon catheter connected to an external
pressure transducer for monitoring prostatic intraurethral
pressure (IUP). The right hypogastric nerve (HGN) was
carefully isolated and attached to a Dastre's electrode for
nerve stimulation.



- 100 - 1. A compound of Fornmula I: [err] in which: pis O or 1; t is O,
1l or 2, Xis O, Sor [err] (in which [err] is hydro or [err] alkyl); Y and
Z are independently CH or N, [err] is hydro, hydroxy, halo, nitro, am no,
cyano, [err]- alkylthio, acetylam no, trifluoroacetyl am no,
met hyl sul fonyl am no, ([err])alkyl, ([err])cyclgal kyl, ([err])cycloalkyl
([err])al kyl, oxazol-2-yl, aryl, heteroaryl, at I'([err])al kyl ,
het eroaryl ([err])al kyl, ([err])al kyl oxy, ([err])cycl oal kyl oxy,
(CBl- ?% cyci ;)a: kyI ([Phe ]ﬁﬁwmn Zrapr angloyledxyo stybhXize habera)alqésn(yso
ary err])a etero L X
optionally s%%qch%lﬁ O%f‘i)\ﬂ“r‘?t réeg#'lg%%ga%%%%\fe%@ 2?% l%ét %5 ozgﬁﬂ
is optionall yliuliis'tuttaﬁ et ot h:oonemmencemestubefl thmmsammm J y The
sel ected frorg [(9bLko! &, hydr hyalr

Or ( err 1?&%’%%:1 (96 ¢, hyd {i Yé’xﬂ’é‘é/

([err])al kyl: ereln 'S tlona su stltuted
with one to t¥ &edalt® MWF aR!!eP§ur€Pl}[b$‘Pfe§%me#fé|W5[ ﬂ‘il

E%E:Hgglkry: l'(érﬂfl:d alqilfol bf.yl wadl saﬂ%ﬁpeém rl[ﬂzld\é' inj< cltoion a(r?] .5 to
pyrrolidi nyl d;![é ['f /Qg’ d’ X’ 3 XQWE_H%FQ g ﬁlg%u%% ér %{‘{)Jegraggm ninlé\q)P) &%el S
hal o, hydrox;HGm)eaﬁmul(a[teLrom] )mldkyE bol(:ﬁeimjéaﬂ:kqﬂ were arepeated:revierys
(Lert1) 110" S, BORLIOGSHbat B bnd 04 S G Y Lo 4o,
NH Zis CH 1@ &nd §%m|et rebievedhy| Yehiolg | thihdo 0.3 mL/kg) was
. administered and 20 minutes later the HGN stimulation and PE
bolus injection were repeated. Test compound was then
administered and 20 minutes later the HGN stimulation and
PE bolus 'injectiqn were repeated. Test compound was
administered approximately every 20 minutes, increasing the
dose until maximal or near maximal inhibition of the increases
in IUP and DAP was attained. '

Proceeding as in Example 43, compounds of Formula I were
tested and found to selectively inhibit the HGN stimulation-
induced increases in IUP. In contrast, prazosin inhibited
increases in IUP and DAP in a similar fashion.



([err])al kyl, cyclopropyl, oxazol-2-yl, ([err])al kyloxy or _ .
cycl opropyl net hoxy (wherein alkyl is optlonally substituted with three halo

atons); [err] is hydro, fluoro or methyl; R3 is dinet mﬂmmmmumm“t)
N- net hyl - N- net hoxyam nocar bonyl ; and when pr esent [er on

at the 5-position selected fromhal o, cyano or nethy]. The" conpound of
Caim2 inwhicht is 0, Yis Nand [err] +sl(met-hylth|o npropyl
cycl opropyl, oxazol-2-yl, methoxy, trifluoromethoxy,

2-(2,2,2-trifluoro)ethoxy or cyclopropybgﬁgﬁgéy. 4.- The conpound of C aim
3 in which [err] is methoxy, Ris hydro I s di met hyl am nocar bonyl ,
nanely 2-{3- [4-(2-nethoxyphenyl)pi perazin-1-yl]-propyl am no}- NN di net hyl -

ni coti nam de and the p table salts thereof. 5. The
conpound of Cla|n14 mhpgﬁﬁﬂgﬁ%kf3%F4¥fgﬁﬁf9 g

net hoxyphenyl ) - pi perazi n- 1-yl ] propyl anj no} - N, N- di met hyl - ni coti nani de
hydr ochl ori de. 6. The conpound of C!a|n13 in which [err] is 2-(2,2,2-
trifluoro)ethoxy, [err] is hydro gaedl|[er S dhhethylan1 oqanbonyl nanel

2-(3-{4-[2-(2,2,2-trifluoro-etho ]p| raln-kyl opy‘lamno) N,

N- di met hyl ni coti nani de and t hg:pMr #h- oguiycarly rfce salts thereof.

- 102 7. The conmpound of Caimé6 mhlch S 2 (3- {4 [ 2- ( 2 z
trifluoro-ethoxy)phenyl piperazin-1-yl}propylamno) -N,

di et hyl ni coti nam de hydrochl ori de. 8. The Tonpound of Claim3 in which

[err] is 2-(2,2,2- trifluoro)ethoxy, [err] is hydro and [err] is

N- et hyl - N- met hoxy- am nocar bonyl, nanely

2-(3-{4-[2-(2,2,2-trifluoro-ethoxy)- phenyl]piperazin-1-yl

propyl am no) - N- et hyl - N- mret hoxy-

in which:

p is 0 or 1;

t is 0, 1 or 2;

X 38 0, S or NR® (in which R® is hydro or (Ci-g)alkyl);

Y and Z are independently CH or N;

RY is hydro, hydroxy, halo, nitre, amino, cyano, (Ci-4)-
alkylthio, acetylamino, trifluorocacetylamino, '
methylsulfdnylamino, {(C1-6)alkyl, (C3-¢)cycloalkyl,
(C3-¢)cycloalkyl(C1-4)alkyl, oxazol-2-yl, aryl, heterocaryl,
aryl(Ci-4)alkyl, hetercaryl(Ci-4)alkyl, (Ci-¢)alkyloxy,
(C3-¢) cycloalkyloxy, (C3-g)cycloalkyl(Ci-4)alkyloxy,
2-propynyloxy, aryloxy, heterocaryloxy, aryl(Ci-g)alkyloxy or
heterocaryl (C1-4)alkyloxy (wherein alkyl is optionally
substituted with one to three halo atoms and aryl or
hetercaryl is optionally substituted with one to two
substituents independently selected from halo and cyano);

R? is hydro, hydroxy, halo, cyano, (Ci-g)alkyl or (Ci-¢)-
alkyloxy (wherein alkyl is optionally substituted with one to
three halo atoms);

R3 is -C(O)R’ (wherein R’ is (Ci-g)alkyl, (C3-g)cycloalkyl,
di(Ci-4)alkylamino, N-(C1-4)aklyl-N-(Ci-4)alkyloxyamino,
(C1-4)alkyl((Ci1-4)alkyloxy)amino, pyrrolidin-l-yl, piperidin-
1-yl, morpholin-4-yl or piperazin-1-yl); |

r? is halo, hydroxy, cyano, (Ci-g)alkyl or (Ci-g)alkyloxy; and

<




ni coti nam de and the pharmaceutically acceptable salts thereof 9. The
compound of Claim8 which is 2-(3-{4-[2-(2, 2, B
trifluoro-ethoxy)phenyl]piperazin-1-yl propyl am no) - N- net\mmm“m“l““ml‘M‘
N- net hoxyni cot i nam de hydrochl ori de. 10. The conpound of

[err] is nmethoxy, [err] is nmethyl at the 4- pOiIHIOﬂ and R i &

di nmet hyl am nocar bonyl, nanely
2-{3-[ 4- (2- met hoxy- 4- et hyl phenyl ) pi perazin-1-yl]-

o Te thereor ® 117 TRe-eiabert! "B dhe bR INRIRETSY) AEPhbYaBEERATS ©
met hoxy- 4- met apd- Ehehy¢9¥n¥h§:§9ﬁk1.yI]propyIan1no} . . .

N, N-di met hyl ni coti nani de oxal ate. 12. The conpound of Claim3 in which
[err] is nethylthio, [err] is hydro and éé;r] I S, dlnethylanlnocarbonyl

- nanely 2-{3-[4-(2-mthyl TRPOSABRAGEHP, 9% in 2 i whighy Padisnfy - t 0’
'IléN- _(?_ lhg”Eth?/TLgbﬁgll nﬂnlﬂmnlfq;h f/\ﬁa Cdﬁi’;;'i %ghbeﬁ h!hﬂé?eﬁéﬂwﬁsﬁﬁﬁrﬁyﬁlﬁrﬁﬁ,
ot hyl £ hi opheRgET4 {;?ﬁé’( |?¥°11%ﬁﬁ°|?ry(}py%5%1zﬁ%} N§ ke af FRT BRIV i 9%ani de
hydrochloridecyclopfﬁpjlheﬂﬁnxyquhunudnohlﬁyal&sBopuinhatlw[snbétmﬁnted

n-Propyl, R2 igelYokOed ¥h s dd nis% ;524 hoalkBOCRLRARY | or ROE YL 243 {4

(2-n- propylpheny ) p! per azi n- prop - nlcotlnan1de
and the phar naé@e%hzﬁm e ©%s aﬁm&thnéréfometlmxm%n iofand
a al”11ﬁ ﬁhlchhéﬁ ﬁ%éébﬂ&lﬂ*?is substitutfoa Rfd;hetﬂ- sitio?_selgifed
n- propyl pheny azin m no}- N, i met hyl - ni coti nam de
hydrochlorlde¥}3§ Eﬁ% ‘Hﬁﬁﬁ%ﬁkp |n13 in which [err] is cyclopropyl -

3. The compound of Claim 2 in which t is 0, Y is N and
Rl is methylthio, n-propyl, cyclopropyl, oxazol-2-yl, methoxy,
trifluoromethoxy, 2-(2,2,2-trifluoro)ethoxy or
cyclopropylmethoxy.

4. The compound of Claim 3 in which Ry is methoxy, R?
is hydro and R3 is dimethylaminocarbonyl, namely 2-{3-
({4~ (2-methoxyphenyl)piperazin-l-yl]-propylamino}-N, N~-dimethyl-
nicotinamide and the pharmaceutically acceptable salts
thereof.

5. The compound of Claim 4 which is 2-{3-[4-(2-
methoxyphenyl)~piperazin~l-yl)propylamino}-N, N~dimethyl-
nicotinamide hydrochloride.

6. The compound of Claim 3 in which R! is 2-(2,2,2-
trifluoro)ethoxy, R? is hydro and R3 is dimethylaminocarbonyl,
namely 2-(3-{4-[2-(2,2,2-trifluoro~ethoxy)phenyl]piperazin-
l-yl}propylamino) ~N, N~dimethylnicotinamide and the pharma-
ceutically acceptable salts thereof.



met hoxy, [err] is hydro and [err] is dinethylam nocarbonyl, nanely
2-{3-[4-(2-cycl opropyl net hoxyphenyl ) pi per azi n- 1- yI]prop¥LanLn9—————~—“

}- N, N-di net hyl - ni cotinanm de and the pharmaceutically acce

thereof. 17. The conpound of Claim 16 which is 2- {3 [4- i‘iﬂ‘“‘ “] “'mn“‘
cycl opropyl net hoxy- phenyl) pi perazin-1-yl pro %
N, N-di met hyl ni coti nam de oxal ate. 18. The coﬁé und of Cla|n13 |n mhlch

[err] is oxazol-2-yl, [err] is hydro and [err] is dinmethylam nocarbonyl,
nanely 2-{3-[4-(2- mxazothé yombouryd )gff (a6 Wwhilch- dso@yl(3mi{Ae)2-(2, 2, 2-

1o, The- compterufREdth andhyt I PRERSLR ST Y L BFGHP ARl Sy, {Ner eol
oxazol - 2- y| -¢irethyisnicatinamidey hydroghlanide)} - N, N- di net hyl - ni coti nam de

hydrochl ori de. 20. A pharmaceutical conposition, particularly for the
treatnment of a disease |nvoIV|ng directly or indirectly qn obstruction of

the | ower urinary 8ract Eau%QmPQHﬂqxﬂﬁgﬁ*aﬁﬁb§tépl@hﬁQBeF | 48i 4~ £®nPr23ing a
therapeutlcxﬂfi&fﬁ&ﬁﬁﬁdﬁﬁtxqvomﬁtiefn;aeenaﬁanﬂ3oisaw&méunyxﬁuuaeﬂna&yb to 19

i n conmbination with.a qunace Xﬂgufgp? b%g?ﬁ€xiéié$¥ﬂn%ﬁ¥ ﬁg A

process for
y, z, [err] pﬁenyq]p#panqqinﬁdrwp}pndpybam}nertw%mztnylﬁﬁﬁmeﬂhdxym s 1; and

the phar mc%%é%%g&gfiﬁfec%?ghgngﬁ&ﬁaégﬂg ﬁﬁfeécéérﬁz e sfn@ process'

conpri ses: one or are (1)
reacti ng a COMFRAT of Formul a 3:

9. The compound of Claim 8 which is 2-(3-{4-[2-(2,2,2~
trifluoro-ethoxy)phenyl]lpiperazin-l-yl}propylamino)-N-methyl-
N-methoxynicotinamide hydrochloride.

10. The compound of Claim 3 in which R! is methoxy,_R2
is methyl at the 4-position and RS is dimethylaminocarbonyl,
namely 2-{3-(4-(2-methoxy-4-methylphenyl)piperazin-l-yl]-
propylamino}-N, N~dimethylnicotinamide and the pharmaceutically
acceptable salts thereof.

11. The compound of Claim 10 which is 2~-{3-[4- (2~
methoxy~-4-methyl-phenyl)piperazin-l-yllpropylamino}-
N, N-dimethylnicotinamide oxalate.

12. The compound of Claim 3 in which R! is methylthio,
R? is hydro and R3 is dimethylaminocarbonyl, namely
2-({3-(4-(2-methylthiophenyl)piperazin-l-yl]-propylamino}-
N,N-dimethylnicotinamide and the pharmaceutically acceptable
salts thereof.

13. The compound of Claim 12 which is 2-(3-[4-(2-
methylthiophenyl)-piperazin-l-yl]propylamino}—N;deimethyl-
nicotinamide hydrochloride.



3 in which [err] is hydroxy, nercapto or [err] and each [err], [err] and
[err] are as defined in Caiml (wth the proviso that each and/or [err]

that is hydroxy is protected by a [err] protective grou I l“llﬁmﬂﬂm
of Fornula 2: - 105 - [err] 2 in which L is a leavin are

as defined above and t, [err] and [err] are 3 gadef i ned ih dai'mf (lith the
provi so that one or both of Y and Z are N an gaEh hydroxy group present is
protected by a [err] protective group), and then renmoving any [err]

protective groups tlbat %EE&?S{HM 33,\% e} ”:. Y 1 B & Lo Pdyva(i k2

converting a conmpound err IS hydroxy to_a conpound
of Fornul a 713[%Y¢f°7a¢§ |¥ﬁ14}4Q$Q¥NQQ$HQE3r§PBUéIaﬁémS&Xhzré3Ff4and

[err] ?r e as(zlteﬁ*ﬁegp%rpﬁﬂmpu;{ema{ﬁ@e-ym% §y&ﬁﬁin6§lch hydiz?éungjt:ﬁurn
resen i's rotec rr. rotecti ve reacti n e
P ommound of "REFRREEnLds nd tiln BiAraRse R RALLY acBRErpble S8EE5C"Y 1)

which [err] tkebeaofoxy, nercapto, [err] or [err] (wherein P3 is a
protective group) and each t, [err] and [err] are as defined in Jaiml

(with the proviso that each R4 group that is hydroxy
15. The compound of Claim 14 which is 2-{3-[4-(2-

n-propylphenyl)-piperazin-l-yl]propylamino}-N, N-dimethyl-
nicotinamide hydrochloride.

16. The compound of Claim 3 in which Rl is cyclopropyl-
methoxy, Rz is hydro and R3 is dimethylaminocarbonyl, namely
2-{3-[4~-(2-cyclopropylmethoxyphenyl)piperazin-l-yl]lpropylamino
}-N, N-dimethyl-nicotinamide and the pharmaceutically
acceptable salts thereof.

17. The compound of Claim 16 which is 2-{3-[4-(2-
cyclopropylmethoxy-phenyl)piperazin~l-yl]lpropylamino}-
N,N~dimethylnicotinamide oxalate. ’

. 18. The compound of Claim 3 in which R1 is oxazol-2-vy1,
R? is hydro and RS is dimethylaminocarbonyl, namely
2-{3-([4-(2-oxazol-2-ylphenyl)piperazin-l-yl]-propylamino}-
N,N~-dimethylnicotinamide and the pharmaceutically acceptable
salts thereof. |

19. The compound of Claim 18 which is 2-{3-[4-(2-2-
oxazol-2-yl-phenyl)piperazin-1~yl]propylamino}-N, N-dimethyl-
nicotinamide hydrochloride.

20. A pharmaceutical composition, particularly for the
treatment of a disease involving directly or indirectly an
obstruction of the lower urinary tract caused by benign
prostatic hyperplasia comprising a therapeutically effective
amount of a compound of any one of Claims 1 to 19 in
combination with a pharmaceutically acceptable excipient.



is protected by a [err] protective group), and then renovi ng any [err] and
[err] protective groups that are present; (C wherein jLanﬂ Z_are _each CH
(i) reacting a conmpound of Forrmula 8 with 3-brono-1- pro anol to

conpound of Fornula 10: 1 0 in which each X, t, [err] a Ill& IMﬂgﬁ l!ll

defined in daiml (with the proviso that eacq err] th

protected by a [err] protective group); (ii) convertrng t he conpoun

" Fornmula 10 to give a conpound of Fornmula 9: 9 in which L is a |eaving

group; (iii) reacting the conmpound of Formula 9 with a conpound of

- Formul a 5: - 10727 .5 iyn ' e | it
Caiml (wth the provr s% ngkgggcﬁsﬁyﬁdféoéar%u%e{#ﬂtgg{?? ?’s% g?fgknggtqe&by a

[err] protective group) and renoving any [err] and [err] protective groups

that are present; (D) optionally halot-natrng a conpound of Formula | in

which [err] is hydro to give a conpee Q nuisty| in mhrthlgerr] is

hal o; (E-1) optionally hal ogenati nQ --goun-{bf ormA a n whi ch one or

both of Y and Z are Nand t is Qa2 nd Il in which

one or both of Y and Z are N and [err] IS halo (E-2) op ‘pahly

hal ogenating a conpound of Formula | in which Y and Z are™4ch CHand t is

- 0 to give a conpound of Fornmula | in which Y armd Z are each CH and [err] is

hal o;

in which:

P, t, x, ¥, 2, R}, R2, R3, R‘ and RS are as defined in
Claims 1; and the pharmaceutically acceptable salts and
N-oxides thereof, which process comprises:

(A) wherein p is 0 and one or both of Y and 2 are N,
(i) reacting a compound of Formula 3:

‘1

‘in which R? is hyd:oxy, mercapto or -NHR® and each Rl, R? and
RS are as defined in Claim 1 (with the proviso that each rl
and/or r? that is hydroxy is protected by a pl protective
group) with a compound of Formula 2:



(F) optionally denethylating a conpound of Formula I in which [err] is

nmet hoxy to give a conmpound of Fornmula | in which [err] is hydroxy; (Q
optionally cyano-de-hal ogenati ng a conpound of Formula | in which [err] or
[err] is halogen to give a conpound of Fornula I in which [err] of leLL}w”
respectively, is cyano; (H) optionally reducing a conpound—e%’Fﬁrnula

which [err] is nitro to give a conpound of =F&PPuta | in r\““ w :
am no; - 108 - (1) optionally reacting a conmpound ofm\‘m ch
is amno with acetic anhydride, trifluoroacetize anhydrlde

met hanesul fonyl chloride to give a compound of Fdr'fula I'in which [err] is
acetylam no, trifluoroacetylam no or nmet hwg fonylanlno, respectively;
(J) optionally al kylating a conpound of Forful’@jl in which pis 0 to give a
compound of Formula | in which [err] is ([e agkbzG)alkyl (K) optionally

al kylating a conpound of Forrmula | in which [err] is hydro to give a
compound of Formula | in which [err] is ([errB- 6)alkyl; (L) optionally
oxi di zing a conpound of Fornmula | to give an N oxide derivative t her eof ;

(M optionally reducing an N-oxide derivative of a conpound of Formula I

to unoxidized form (N) optionally converting a conpound of Fornula | into
a phar WﬁCGUtirPQJHﬂ&t@Q.C&Qt &%@a@ﬁh& g288p{ 0¥ &EH'P'?JJ h§%ﬁwﬁb%v%a| t
formof a conpound g la | t0 non-salt

conpounds al® Fnd t8n9n§ ke AS defiineq if'9 qlﬁ%é t‘f"é&f‘rrﬁﬁ? BF‘t’&iaPsease

i nvol vi ng dithati loneoori botheof| ¥ andodsire (N i amd cdadihdayidroxy Wrionpry tract
caused present is protected by a pl protective group), and then

removing any pl protective groups that are present;

(B) wherein Y and 2 are each CH,
(i) converting a compound of Formula 3 in which R? is
hydroxy to a compound of Formula 7:

Rl

in which L is a leaving group and each R! and R? are as
defined in Claim 1 (with the proviso that each hydroxy group
present is protected by a pl protective group); and

(ii) reacting the compound of Formula 7 with a cohpound
of Formula 8:

(RY)
10 t
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in which R0 is hydroxy, mercapto, -NHR® or'-NHP3 (wherein pd
is a protective group) and each t, R3 and R4 are as defined in
Claim 1 (with the proviso that each R4 group that is hydroxy
is protected by a pl protective group), and then removing any
Pl and P3 protective groups that are present;

(C) wherein Y and 2 are each CH,
(i) reacting a compound of Formula 8 with 3-bromo-1l-

propancl to give a compound of Formula 10:

l’
(R
N 'ﬁ
10

in which each X, t, R3 and R4 are as defined in Claim 1 (with
the proviso that each R? that is hydroxy is protected by a pl

protective group);
(ii) converting the compound of Formula 10 to give a

compound of Formula 9:

&2 '
u‘:t
L x
NN \1:ffa .
9 _

in which L is a leaving group; :
(iii) reacting the compound of Formula 9 with a

compound of Formula 5:
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r?

- ‘ NR
7/

in which each R! and X are as defined in Claim 1 (with the
proviso that each hydroxy group present is protected by a pl
protective group) and removing any pl and P3 protective groups
that are present;

(D) optionally halogenating a compound of Formula I in which
R2 is hydro to give a compound of Formula I in which R? is
halo; :

(E-1) optionally halogenating a compound of Formula I in which
one or both of Y and 2 are N and t is 0 to give a compound of
Formula I in which one or both of Y and 2 are N and rRY is
halo;

(E-2) optionally halogenating a compound of Formula I in which
Y and 2 are each CH and t is 0 to give a compound of Formula I
in which Y and 2 are each CH and RY is halo; '

(F) optionally demethylating a compound of Formula I in which
r! is methoxy to give a compound of Formula I in which R! is
hydroxy:

(G) optionally cyano-de-halogenating a compound of Formula I
in which R? or RY is halogen to give a compound of Formula I
in which R2 of R‘, respectively, is cyano;

(H) optionally reducing a compound of Formula I in which rl
is nitro to give a compound of Formula I in which Rl is amino;



TS

(I) optionally reacting a compound of Formula I in which rl
is amino with acetic anhydride, trifluorocacetic anhydride or
methanesulfonyl chloride to give a compound of Formula I in
which R! is acetyiamino, trifluorocacetylamino or methyl-

sulfonylamino, respectively:

(J) optionally élkylating a compound of Formula I in which p
is 0 to give a compound of Formula I in which RS is (C1-

6)alkyl;

(K) optionally alkylating a compound of Formula I in which RS
is hydro to give a compound of Formula I in which R6 is (Ci-

6)alkyl;

(L) optionally oxidizing a compound of Formula I to give an
N-oxide derivative thereof;

(M) optibnally reducing an N-oxide derivative of a compound
of Formula I to unoxidized form;

(N) optionally converting a compound of Formula I into a
pharmaceutically acceptable salt; and

(0) optionally converting a salt form of a compound of
Formula I to non-salt form.

22. The use of the compounds according to any one of
Claims 1-19 in the treatment of a disease involving directly
- or indirectly an obstruction of the lower urinary tract caused
by benign prostatic hyperplasia or for the. manufacture of
medicaments for the treatment of a disease involving directly
or indirectly an obstruction of the lower urinary tract caused
by benign prostatic hyperplasia.

T



