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Certaia SubStiauted Benzylamine Deri•atlves; 
A New Class or Neuropeptide Yl Spedftc Llaaadl 

IACJGBOUNJ) OF THE INDNJJQN 

s field af tlte lpmtipn 

This invention rela&es to eenain subaimt.ed benzylamine daiva1ives which scleclively bind 

to human Neuropepdde Yl (NPYI) recepmrs. This invendon also relates to pbannacemical 

compositions comprising such compounds. It funher relates to the use of such compounds and 

composidons in aeuin1 feedin1 disorders and cenain cudiovascutar diseases 

10 . 

Qwrigdpp pf tile Related Art 

Neuropepdde Y. a pepli.dc first isolared in 1982. is widely disuibumd in the cenml ml 

peripbaal neurons and is responsible for a multitude of biological effects in die brain 8lld the 

periphery. Various animal studies have shown that accivmion of Neuropepd.de Y t recepmrs is 

15 relmed to vasoconsaiciion, Wablestedt et al.. Regul. ~ ll: 307-318 (1986). McCauley and 

Wesd'all.1. PbarmacoL Exp. Tber. 261: 863-868 (1992). and Onmdemar et al.. Br. J. Pbannacol. 

JM: 45-50 (1992); and to Slinmlalion of consummamiy behavior. Flood and Morley, Peplides. lQ: 

963-966 (1989). Leibowiiz and Alexander. Peplides, 12: 1251-1260 (1991). and Stanley et al.. 

Peplides..ll= S81-S87 (1992). 

20 Onmdemar and Hakanson. TIPS. May 1994 [Vol. 15}, 153-1.59, sme dw. in animals. 

Neuropepdde Y is a powedW sdmuli of food intake. and an inducer of vuoconslriclion leading to 

hypertension. They funber point out rhll low levels of Neuropeplide Y is associm:d widl loss of 

appelirc. nese repons clady indicare di.It compouds dm inhibit the ac:Uvity of Ibis piomin will 

.reduce hypeneasion ud appedm in animals. 
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StJMMARY OF THE INDNTIQN 

Compounds lbat inieract wilh NPYt ieceplDrs and inhibit me activity of Neun>pepd.da Y u 

those m:eptorS are useful in treating eating dismders such as. for example. obeshy and bulimia. 

and cenain cardiovascular diseases. such as, for example. hypertenSian. 

S This invention provides novel compounds of Fonnula I which selectively bind to 

Neuropepdde Yt (NPYl) recep1ors. Such compounds are useful in rreadng feedin1 disorders 

such as obesity and bulimia as well as certain cardiovascular diseases such as essential 

hypenension. 

The invention also provides pharmaceutical composkions comprising compounds of 

10 Formula I. The invention thus further relares to the use of such compounds and c.on1positons in 

the naunent of eadog as well u cenain canliovascular diseases. Accordingly. a broad 

embodiment of lbe invmlion is di1ected to a compound of Formula I: 

r8 
(CH2)n 

w 

A 

15 I 

where 

Ar is an aryl pvap 

B is sulfar. oxypa. a subsdlll1ld Ditmpn arom. or a mon~ or disubsdmted carbon arom: 

n is 1.2 .. or3; 

20 mis 2. 3, or4; 
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W. X. Y. and T are the same or different and represent hydrogen. halogen. hydroxy. suaight or 

branched chain lower alkyl having 1 ·6 carbon atoms. or snight or branched chain lower 

alkoxy having 1-6 cmbon aroms; 

Rt and R2 iadcpcndendy represent hydrogen. or sttaight or bmnched chain lower alkyl having 1-6 

.S carbon atoms; and 

R3 and R4. are the same or different and repiaent hydrogen. suaipu or branched chain lower alkyl 

having 1-6 carbon atoms. or saaigbt or branched chain lower alkoxy having 1-6 carbon 

atOmS. 

10 These compounds are highly seleclive panial agonists or antagonists at human NPYl 

receptors and are useful in the diagnosis and ueaunent of feeding disorders such as obesity and 

bulimia as well as cenain cardiovascular diseases such as essendal hypenmsion and congeslive 

hem failme. 

.3 
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BRIEF Dt;SCBIPTION OF TH£ DBAWJNG 

Fipre 1 shows repiesen.amve substituted benzylamines of the present invention. 
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DETAILED DESCRJPTION OF THE INJENJIQN 

Tbe novel compounds encompassed by dte instant invention can be described by general 

formula I: 

A 

I 

where 

Ar is an aryl group preferably seJcctccl from die group coasisling of phenyl. 2-, 3-. or 4-pyridyl. 2-

or 3-tbienyJ. 2-, 4- or 5-pyrimidyL each of which is opdonally mono- or disubslimted widl 

halogen. hydmxy, or straight or branched chain lower alkyl bavillg 1""6 cubon ar.oms; 

10 B is sulfur. oxygen, N(Rs) or C(R5)(R6); 

n is 1. 2. or 3~ 

mis 2. 3. or4; 

w. X. Y. and Tam the same or different and represent bydrogea. halogen. hydroxy, suaight or 

branched chain lower alkyl having 1-6 carbon ar.oms. or Sll'ligbt or bnnched chain lower 

IS allmxy bavin1 1-6 carbon atoms; 

Rt and R2 are die same or different and iepmenc hydrogen. or maigbt or branched chain lower 

alkyl baviq 1-6 Cllbon aroms; 

R3 and R4 are the 111m or cliffcrcnt ~ ieprescnt hydrogea. snip or bnacbed cbaill lower 

alkyl having l-6 carbon atoms. or sniJbt or branched chain lower alkoxy having_ 1-6 

20 cad>mJ atoms; 
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Rs represenu straight or branched chain lower alkyl having 1-6 carbon alOlllS. phenyl. 2-. 3-. or 

4-pyridyl. or phcoyL 2-. 3-. or 4-pyridyl straipt or branched chain lower alkyl having 1-6 

carbon atoms: and 

A and R6 are the same or clitfezent and iepment 

S hydrogen. hydroxyl. amino, suaighc or branched chain lower alkyl having 1·6 carbon 

10 

atoms. suaigfu or branched chain lower alkoxy having 1-6 carbon atoms. phenyl, 

2·. 3-. or 4-pyridyl, phenoxy. 2- J., or 4- pyridyloxy, or 

-(CH2)p-A'-(CH2)q·B' where 

p is 0-S • q is 1-S. and A' is a dinct bond. oxygen or sulfilr. and 

Bt is hydrogen. saaigbt or branched chain lower alkyl bavin1 1-6 carbon aroms. 

saaigbt or branched chain lower alkoxy bums 1-6 carbon atoms. pbellyl. 

2·. 3-. or 4-pyridyl. pbenoxy. 2-. 3-. or 4-pyridyloxy, carboxyl. 

cuboalbxy, carboxamiclo. mono or dialkylcuboumido. amino, or 1l'lOllD 

ordialkylamino. 

15 Prefened compounds accontin1 io Fonnula I am lhose where Ar is optionally subllimfed 

phenyl. pyrirnidinyl or pyridyl, B is carbon optionally subslimted witb phenyl or alkyl. and W. X, 

Y, A. T. and Rl-14 11e hydrogen. Puticularly. prefened compounds or Fonnula I 11e those 

whele Ar is phenyl. pyrimidinyl or pyridyl. B is carbon oplionally substituted with phenyl or 

alkyl, and W, X. Y, A. T, and Rt-R.4 n hydrogen. 

20 The invenlian also ielalm to compounds of formula IA: 
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A 

IA 

where 

Ar is phenyl. 2-. 3-, or 4-pyridyl. 2- or 3-dlienyl, 2-. 4- or S-pyrimidyl. each of which is 

S optionally mono. or disubslituu:d with balogen, hydroxy, or s11'aight or branched chain 

lower alkyl having 1-6 C8lboa atoms; 

A. W, X. Y. and Tare lhc same or diffmnt and represent hydroaen. halogen. hydroxy. suai&bt or 

branched chain lower alkyl having 1-6 carbon atomS. or suaigbt or branched chain lower 

alkoxy having l-6 carbon aroms; 

10 R l and R2 are die same Or different and ~sent hydrogen. or saraight or branched chain lower 

alltyl having le6 carbon uoms; 

R3 and R4 am the same ordiffmnt and represent hydrogen. snigbt or lnncbeclcbaia lower alkyl 

having 1-6 carbon atoms, or sttaipt or branched chain lower alkoxy having le6 carbon 

atom$and 

lS R9 repieseacs b)'dropn, snigbt or branched chain lower alkyl having 1--6 carbon aroms. phenyl. 

The invir:mion f1mbcr encompasres compounds of Formula 0: 

7 
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A 

u 
where A and X independently repiesent alkoxy and Ar represenlS phenyl, pyrimidinyl, or pyridyl. 

Preferred compounds of Formula Il are those where X and A are methoxy, cthoxy, 

S isopropoxy. or buroxy, and Ar represents phenyl. pyrimidinyl. or pyridyl. 

The invemion funher includes compounds of Formula DI: 

r:xYA1 
NJ 

m 
where X and A independendy represent alkoxy and R7 and Ra are different awl represent 

10 hydropn or fluorine. 

The .invention funberencompusa compounds of Formula IV: rN_...Ar 
NJ 

IV 

wlun X iepmeDIS hydmxy and Ar repaaems phenyl. pyrimidinyl, orpyriclyl. 
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The invendon funhcr encompasses compounds of Fonnula V: 
. ('N"Ar 

v 

v 
where X represents alkoxy and Ar represents phenyl, pyrimidinyJ. or pyridyL 

S Pimmd compounds of Formula V are those where Xis medloxy, etboxy, isopmpoxy, or 

10 

buroxy, and Ar represcms phenyl. Panicularly pmmed compounds of Ponnu1a V are dlose 

where Xis melboxymethoxy or ethoxymethoxy. 

The invemion also includes compounds of FonnuJa VI: 

('tr'Ar v 
Rt 
VI 

where X mpresea11 allroxy, R9 ia alkyl. and Ar rqxcsea11 phcayL pyrimidiayL or pyridyl 

Preferred compounds of Fonnula VI are those where X is merhoxy, erhoxy, isoprupoxy, 

or butoxy, R9 is alkyl. and Ar represents phenyl Particularly pet'euod compounds of FommJa VI 

arc those where X is metboxy, etboxy, isopsopoxy, or but.oxy. R9 is methyl, and Ar represems 

1S phenyl. Olher panicularly preferred compounds of Fonnula VI are chose where X is 

medloxymetboxy or ethoxymedmxy. R.9 is memyl, and Ar zepaesems pbeayl. 

1 
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VD 

S whm Ar repmsents op1ionally subslilured phenyl, pyrimidinyl. or pyridyl. 

Prefemd compounds of Fonnula Ar reprments phenyl. ~yl, orpyddyl. 

Repwlllive compounds of the present invention. whicb are encompassed by Formula J.. 

VD. include. bm are not limited ID Ille compounds in Figure land dleJr pblnnaceuDlly accep1lblc 

salts. NOA-toxic pharmaceatically acceptable salts include salts of acids such u hydmcbloric. 

10 phosphoric .. bydrabmmic .. sulfuric, sulfinic, formic, toluene sulfcmic, hydroiodic, acedc aad die 

lib. Those skillocl in 1hc an will nmpize a wide variety of non-toxic pbannaa:ulically accep1lblc 

addition salts. 

1be inveniioa also reJares IO compounds of formula VIII: 
R9 

A 

vm 
where 

( i) 
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Ar is phenyl. 2·. 3-. or 4opyridyl. 2- or 3-thienyJ~ 2·, 4- or S-pyrimidyl. each of which is 

oplionally mono- or disubstiiured wim halogen. hydroxy, or saaight or branched chain 

lower alkyl having 1-6 carbon moms; 

A. X. Y, and T am the same or different and represent hydrogen. halogen, hydroxy, snigbt or 

5 branched chain lower alkyl having 1-6 carbon aroms. or sttaiJht or branched chain lower 

alkoxy having 1-6 carbon atoms; and 

R9 represents hydrogen, straight or branched chain lower alkyl having 1 ·6 carbon atoms. or 

phenyl. 

10 The present invention also encompasses the acylarecl prodrugs of die compounds of 

FonnuJa I· vm. Those skilled in Ille an will recognjz.e variom synthedc medmdologi.es wlddl may 

be cmpJO)'ed IO pmpare non-t0xic pbarmaceulically acccprable addidon salts and acylated piodrup 

of lbe compounds encompassed by Formula L 

1be invention encompasses bod! diastmiomm of the compounds having 1,4-subsliiulion 

15 on rhe cyclobexane ring. I.e. the invention encompasses both cis-. and tl'IDS*l.4-cyclohexanes. 

Preferml compounds of die invenlion havin1 1,4-subsdiution on the cyclobexane ring are rhose 

where die niaopn arom Conning the piperazine ring and me alkyl or phenyl poup in the 4-posidan 

of die cyclohexane ring are "cis" with nsspect ro each odler. Thus, piefczrecl compouads of die 

invention having such subsmution are those dial are cis-1-piperazinyl-4-alkyl or pbenyl-

20 cyclohexanes. 

By ••aryt" and .. At' is amaat an aromad.c carbocyclic poup having a sinpe rinl (e.g •• 

phenyl), multiple rinp (e.g., biphenyl). or multiple condensed rinp in which at leasl one is 

aromatic. Ce.a •• 1.2.3.4-tetnbydronaphtbyl. naphthyl. anduyl. or phenanduyl), which can 

oplionally be unsubsdllltld or subsd.tmed widl e.g., halogen. lower alkyl, lower alkoxy. lower 

2S allcylthio. tritluommethyl. lower acyloxy. aryt. hereroaryl, and hydroxy. 

(I 
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By .. alkyl'' and .. lower alkyl .. is meant straight and branched chain alkyl groups having 

from 1-6 carbon llOl1ll. 

By "lower alkoxy" and .. alkoxy" is meant suaight and branched chain alkoxy groups 

having fmn 1-6 carbon atomS. 

5 By .. halogen" is meant fluorine. chlorine, bromine and iodine. 

10 

The pbarmaccucical utility of compounds of this invention ls indicared by die following 

asay forhwnan NPYI m:eproraclivity. 

Amy fspr Bggag NPfJ rcpptor bindln1 actlvtlJ 

The procedure used is similar ro dull described by Gonion et IL (1. Neumcbcm. .55:506-

513, 1990). SK-N-MC cells were purchased from ATCC (Rockville, MD). Cells were 

maintained at .'.J70C and .SCJ, CC>l in Dulbecco's modified essemial media (DMEM) wicb L-

IS gluramine and 110 mWJ. sodium pynl\1*9 which wu supplemeDllCd wUb lK feral bovine scrum 

and" mM HEPES (pH 7.3). The binding assay was performed in 24-wdl plara (Falcon) when 

die cells were confluent. Taking care to noc dis&urb the cells on lhe bouom of the wells, rhe media 

was aspirated. and O.S ml of Dulbecco's phospbare buffered saline (DPBS) wilh calcium and 

mapesium were added ro each weU. The DPBS WU aspiralal and an addidoaal aliquot of DPBS 

20 was added and upirared. To begin the assay. binding buffer consisling of serum-nee DMEM 

containing 0.5t> bovine scrum albumin, 0.1 'I baciuacin and 0.1 mM 

pbenylmelhylsulfonylfluoride was added 10 each well. The cells and. tbe binding buffer 

J>l'incubated for 30 minm.es u mom iemperamre. at which pojm the dlUI dilution and [ llSIJPYY 

(NEN·DuPom: '0000 • 75000 cpm - '° pM) were added to yield a fmal volume of 250 ul. 

25 Nonspecific binding was dcfmed with l mM NPY (poreinc or human. Bachan California). After 

I z,,. 
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a 3 hour incubation at room temperaiure. the plates were then put on ice and the wells were 

aspirar.cd. The cells MR washed 4-6 times with O.S ml of ice-cold DPBS. A dilute solution of 

Triton X· 100 (191') wu then added to each well. After approximarely t hour at room remperamre. 

an aliquot from each well was nnsferred to a 12x75 mm testtu~ and the amount of [ 12'1] wu 

5 quancirated on a gamma count.er with an efficiency of 80-85" (Genesys ,000, Laboratory 

Technologies). ICso values wen= caJcularcd wim lhe non-linear curve fia:ing program RS/1 (BBN 

10 

Softwue Products Coip .• Cambridge, MA). The binding characteristics for compounds of this 

invendon are shown in Table l. 

1 

TABLE I 

Commgnd Numbcrl 

9 

13 (cis isomer) 

18 (cis isomer) 

20 (cis isomer) 

21 (trans isomer) 

29 (cis isomer) 

IClll(pMl 

0.137 

0.067 

0.075 

0.076 

0-'25 

0.039 

Compound numbers mate to compounds shown in Figure L 

Compounds 13. 18, 20and19 are panicularly preferred embodiments of the present 

invcmion because of their paency in binding m human NPYl napran. 

JS The compounds of general fonnula I may be adminisfllld Olllly, topically. puentmally. 

by inhalalion or llftY or rectally in dosage unit fonnulatioas eonraining conventional non-toxic 

pbannaceudcally accepllble c:aniers. adjuvancs and vehicles. 1be ram pmnraal as used herein 

includes subcutaneous injecdoas. intravenous. innmuscular. inuasremd injecdon or infusion 

•bniques. In addilion. there is provided. a pharmaceulical fonnuladaa comprisins a compound of 

20 general fonnula I and a pharmaceutically acceprable canier. One or men compounds of general 



. ----------------

W09fll4317 PCflUS951144'72 

formula I may be present in associinion with one or more non-toxic pharmaceulically acceptable 

carriers and/or diluenrs and/or adjuvants and if desired other accive ingredients. The 

pbamlaceud.cal composicions containing compounds of general formula I may be in a fonn suitable 

for oral use. for example. as lablccs. uoches. loanges. aqueous or oily suspensions. dispersible 

S powders or granules. emulsion. hard or soft capsules. or syrups or elixirs. 

Compositions inrcndcd for oral use may be prepmed according to any merbad known to lbe 

art for the maauf'llCCIR of pbarmacanical compositions and such composidons may canrain one or 

more agcnu selected &om the group consisting of sweesenin1 agents. flavorin1 agents. coloring 

agents and preserving agents in order to provide pharmaceutically ele1anc and palatable 

10 prepanuions. Tableu contain lhe aclive inpedient in admixun with non-roxie pbannaceudcally 

acceptable m:ipienrs which are suitable for the manllfacan of tablets. 'lbese cxclpienu may be 

for example. inert diluans, such as calcium carbonate. sodium carbonate. lactose. calcium 

phospbab: or sodimn phosphate; panuladng and disintepaling apnll. for example. com S1lllCb. ar 

alginic acid; binding qenu, for example s~h. gcladn or acacia. and lubricadng a1ears.. for 

ts example magnesium stearate, s1elric acid or talc. The tablets may be uncoated or they may be 

coared by known sbniques IO delay disintelfllion and absorption in the psuoinmlinal rraci and 

tbaeby provide a sustained aclian over a longer pcriocl. For example. a mm delay material such as 

glyc:eryl 1110110Sram or glycayl disrcllm may be employed. 

Fommladoas far amt use may also be pwtecl u bud gellliD aqllllles wl8U die active 

20 intmdieat is mixed with ID iDat solid diluent. for example. calcium Cllboaate. calcium phaspbarc 

or kaolin. or u soft pladD caplllles wherein die active ingredient is mixed with warer or an oil 

medium. for exmpe pclllUl oil. liquid paraffin or olive oil. 

Aqueom suspeasians coataia the acdYe materials in admixture with m:ipienlS suhable for 

die manufacun of aqueous suspensions. Such excipients an: smpendin• apms. for example 

25 sodium carboxymedlylcellulose. medlylcellulose. hydropmpylmerbylcellulose. sodium alpwe, 

polyvinylpyrroliclone, pm npcanch and pm acacia: dispmin1 or wetting agass may be & 

If 
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nalmally-occurring phosphatide. for eicample. lecithin. or condensacion produc11 of an alkylene 

oxide with fatty acids. for example polyoxyethylcnc srearate. or condensation prod.uca of ethylene 

oxide with long chain aliphatic alcohols. for example heptadecaethyleneoxycetanoJ, or 

condeasad.on piuducts of ethylene oxide widl panial esten derived from fauy acids and a hexitol 

S such as polyoxyerhylcne sorbitol moaooleale. or condensalion praducrs of ethylene oxide with 

pardal esters derived from f'auy acids and hexitol anhydrides. for example polyethylene sorbitan 

monoolearc. The aqueous suspensions may also comain one or more preservacives. for example 

ethyl. or n-propyl p-bydn>xybeazoare, one or more coloring agenrs. one or more flavoring agents. 

and one or men sweerening agen~ such as sucrose or saccharin. 

10 Oily suspensions may be formulated by suspending the aaive inlftldien11 in a vegellble oil. 

for example arachis oil, olive oil. sesame oil or coconut oil. or in a mineral oil such as liquid 

paraffin. The oily suspensions may conlain a thickening agent. for example beeswax. bard 

paratnn or ceiyl alcohol. Sweetenins apms such as dlose set forth above, and flavoring agents 

may be added to provide palacabJe oral paeparadons. These composidons may be pmavcd by the 

IS addilion of an ami-oxidant such as ucorbic acid. 

Dilpenible powclcJs and puules suitable for prepanlioa of an aqueous suspension by tbe 

addition of water provide Che active ingredient in admixawe widl a dispersing or wetting agent. 

suspending apnt and one or mare pmervatives. Suitable dispening or weuing agents and 

suspendin1 agents are exemplified by lhose already mendoned above. Addi1ional excipienu. for 

20 example sweereniq. flavoring llld coloring qenu. may also be present. 

Pbannlceudcll compoal1ioas of lbe invention may also be in the fonn of oiMn·watm 

emulsions. 1be oily phase may be a veprable oil. for example olive oil ar mcbis oil, or a mineral 

oil, for example liquid pmffla ar mixtures of rhese. Suitable emuJsifying qen11 nay be naually­

occmrin1 gums. for example pm acacia or pm irapcanm. namrally-occmring phospbaddes. for 

25 example soy beaa. lecithin. and esters or panial esrers derived from falty acids and hexiiol. 

anhydrides. for example sorbi11D monoleate. and condensation pndm of die said panial esrers 

1.J 
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with ethylene oxide. for example polyoxyethylcnc sorbiran monoleate. The emulsions may also 

conraiD sweeremn1 and Oavorin1 agents. 

Syrups and elixirs may be fonnulalcd with sweetening agenrs. for example glycerol. 

propylene glycol. sorbitol or sacrose. Such fonnulations may also contain a demulcent. a 

' preservative and flavorin1 and coloring agems. The phannaceutic:al compositions may be in 1be 

fonn of a slerile iltjectable aqueous or oleaginous suspension. This suspension may be fonnulam 

according to die known an usinJ those suirablc dispersing or weuing apns and suspending apnrs 

which mwe been men1i0Aed above. The sterile injectable prepandon may also be sterile injeclable 

solulim or suspension in a non·toxic paremally acceptable diluent or solvent. for example as a 

10 soludoa in 1.3-buranedioL Among the accep1Bble vehicles alld solwna dial may be employed are 

water. Ringer's solution and isotonic sodium chloride solulion. In. addition. saaile. fixed oils n 

convenUonally employed as a solvent or suspending medium. For di.is pmpose any bland fixed oil 

may be employed including syndletic mono-or diglyccrides. In addhioD. fatty acids such as oleic 

add find me in the prepamdoa of injecalbles. 

15 1b.e compounds or general formula I may also be administmd in the form of suppositories 

forRCtal adminisa:alion of the drug. 1bese composilions can be prepnd by mixing 1he drug widl 

a suirable non·iniminJ excipient which is solid at mdinary temperamm but liquid at the reclal 

temperal1Ue and will tbeldoze melt in 1be rectum to release the drug. Such maredals are cocoa 

butler and polyedlylene ll)'COIL 

20 Compounds of pnenl formula I may be administered parmanlly in a m:rile medbam. 

The dnas. depeadia1 on die vcbicle and concena:alion used. can eidaer bl suspended or dissolved 

in dae vebicle. AdYalllapomly, adjuvancs sueh as local aaaesdlelics. pmscnadves and buffering 

llCDIS CID be diaohedia lhe vcbfde. 

Dosage levels of lbe mdez' of from about 0.1 mg to about 140 mg per kilopam of body 

25 weight per day are useful in die mtnat of lhe above-indicated condilions (about0..5 ma ro about 

7 g per palient per day). 'The amount of aclivc inpedient dlu may be combiaecl with the canier 
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materials to produce a single dosage form will vary depending upon the host ueaced and the 

particular mode of adminisnrion. Dosage unit fonns will generally contain between from about 

1 m1 to about SOO mg of an active ingmlient 

It will be undemcod. however. that the specific dose level for any panicular pasient will 

S depend upon a variety of facmn including the acdvity of the specific compound employed. die age, 

body weisJit, general heallh, sex. diet. dme of adminisuation, route of administmion. and rate of 

excmion. dru1 cornbinalion and the severity of the panicuJar disease undeqoing dlerapy. 

An illusnrion of d1e preparation of compounds of the piesem invention is given in Scheme 

I. Those having still in die an will recopiz.e that die staning marerials may be varied and 

JO addidoaat steps employed to produce compounds encompassed by die present invenlion. 

11 
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Selie• I 

KCN 
+ 

Ra 

-----.J-( 
NC \. 

CClb)m.-l 

.. 
wbme 

S A is ArN or AlCH where Ar is phenyl, 2, 3, or 4 pyridyl. 2 or 3 chienyl, 2. 4 or S pjrimidyl eidler 

unsubslitured or mono or disubsdtured with halogen. hydmxy. or maigbc or branched 

cblin lower alkyl havinl 1-6 carbon armm; 

B is sulfur. oxygen NR5 or CR5R6 

n is 1, 2, or 3; 

10 m is 2, 3, or 4; 

W, X, Y, Z Tam Ille same or cUtrerem and iepiesent hydmpn. halogen. hydroJty, suaipt or 

branched chain lower alkyl having 1-6 carbon atoms. or saraipt or branched chain lower 

alkoxy having 1-6carbon llDIDS; 
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Rt and R2 are the same or different and represent hydrogen, or straight or branched chain lower 

alltyl havin1 1-6 carbon aioms: 

R3 and R4 an: the same or different and represent hydrogen. saaight or branched chain lower 

alkyl having 1-6 carbon atoms, or suaight or branched chain lower alkoxy having 1·6 

s camon moms; 
Rs represenis suai.pt or branched chain lower alkyl bavina 1-6 carbon atoms, phenyl. 2, 3. or 4 

pyridyl, or phenyl, 2, 3, or 4 pyridyl snight or branched chain lower alkyl having 1 ·6 

carbon atoms; 

E and R6 me die same or diffennt and ieprcsent hydmpn. hydmxyl. amino. saaigbt or brancbecl 

10 chain lower alkyl having 1-6 carbon aroma. srraight or brancbed chain lower alkoxy having 

1-6 carbon aroma. phenyL 2, 3, or 4 pyridyl, pheoyloxy, 2. 3, or 4 pyridyloxy. or 

-(CH2)p·A'-(CH2)q-B' whae p tepleSCDts.0-5 and q msnsenu 1·5 and A' is a direct 

bond. oxygen or sulfur and a· is hydrogen. smigbt or bnmched chain lowu alkyl having 

1-6 carbon aroms. straight or branched chain lower alkoxy havin1 1-6 carbon atoms. 

1.5 phenyl. 2, 3, or 4 pyridyl. phenyloxy. 2. 3, or 4 pyridyloxy, carboxyl. carboalkoxy. 

unsubslimred. ~o or c:Ualkylcarboumido, amino, or mono or dialkylamino. 

The invendon is illusared funher by die following examples which am not so be coasarued 

as limidng the invention in scope or spirit so dle specific paocedmes Uld compoaads described ia 

20 1han. 

11 
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Egamplc I 

1-Pbenylpiperaziae (11.3 mL. 12 g. 75 mmol) wu suspendal in 100 mL war.er. The pH 

s wu adjusred ro 3 using lOCJJ Ha. Cycloheunone (7 .8 mL. 7.4 g. 75 nunol) was added followed 

bf ICCN (' g. 75 mmol). Tile mixture was slimd 15 hours aa room aemperanue duriJl1 which 

dine die product solidified. The product wu collected by filtrad.on. washed with waasr, dlea 

teel)'Slllliud from ethanol to live 14.5 g of 1-Cyano.l-{4-phenylpipemzin-l·yl)-cyclobaane as a 

white solid (73 CJ, yield), mp • 133-135 °C. 

10 

E••mptc g 

0 1) 
l-Cyao-l-(4-pbenylpiperuin·l·yl)-cyclohex1De (300 mg. 1.1 mmol) WU dissolved ill 

IS 10 mL edm Ulller N2 a& IOOID iempemure. Phenyl mapesimn bnmlide (4 mL of. a 3 M elher 

soludon) WU added IUlCI lhe relClioa mixtme slilred 15 hours. The mixlme WU dilured with 10 

mL edler~ uansfem:d ro a sepuatol)' ftmnel. washed l X 10 mL saturUed NH40 sollldoa. then 

exll'leled 3 X 10 ml. 5 CJ, HO solution. The acidic exll'ICIS ~ basifiecl using coacenll'lled 
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NH40H solution men exuacted 3 X lS mL ether. The organic exuaas were filtered through a 

silic& gel pad then concenuau:d to afford 280 mg of the free base of the desired compound as a 

white solid (80 'II yield). 1bis marerial was dissolved in 5 mL ethyl aceraa:. Ediyl acetate 

sacurat.ccl wirh HCI (5 mL) was added. l-Phenyl-1-(4-pbenyl-piperazin-l·yl}cyclobexane 

S dihydtochloride (Compound I) which precipitated out of solution (88 mg) was collected by 

tillradon • washed with ethyl aceaue and dried in vacuo. 

h"'ID't ID 

The following compounds were prepand essendally according to dle procedure described 

10 in Examples I·U: 

a) 1-(3-Metboxypbenyl)-1-(4-pbenylpiperazin-1-yl)-cyclobexane dihydrochloride 

(Compound 2). 

b) 1-(J..Melhoxyphayl} 1·(4-(2-pyrimidinyl)-pipcruin-l-yl}-cyclobex•ne 

15 dihydrochloride (Compound 3). 

C) 1-(3-McdlOXyphenyl)-1-[4-(2-pyridinyl)-piperazin-1-yl]-cyclaheune 

dihydrocbloride (Compound 4). 

20 d) 1-(3-Medloxyphenyl)-1-[4-(2-fluarapbenyl)-piperazin-l-yl]-cyclohaane 

dihydlocbloride (Compound 5). 

c) 1-(3-Medloxypbmyl)-l-( 4-(4-fluorophenyl)-piperazin-l-yl]-cyclobaane 

dihydrocbloride (Compound 6). 

~I 
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t) 1-(3-Hydroxyphcnyl)· l-(4-phenylpipetazin-1-yl)·cyclohexanc dihydrochloride 

(Compound 7). 

1) 1-(3, .S-Dimethoxyphenyl)-1.(4-phenylpiperazin-I-yl)-cyclobexaac dihydmcbloride 

s (Compound 8). 

h) 1-(3-Ethoxyphenyl)· l-(4-phenylpiperazin-l-yl)-cyclohexane dihydrochlori.de 

(Compound 9). 

10 i) t-(3-Medloxyphenyl)-1-(4-phenyipiperaziD-l-yl)-4-pbmyJ..cyclnhenae 

dibydmcbloride (cis isomer: Compound 10. cram isomer. Compound 11). 

j) 1 ·(3·11-Buroxyphenyl)· l-(4-pbcnylpiperazin· l-yl)-cyclobexane dihydrocbloride 

(Compound 12). 

It) 1-(3-Mecboxyphenyl} 1-(4-pbenylpipe.ruin-1-yl)+medlyl-cyek>hame 

dibydrochloridc (cis isomer: Compound 13. cram isomer: CompJuad. 14). 

1) t-(4-Medsoxypheayl)o 1-(4-phenylpipaazin-l-yl)-cyclobexue dihydrocbloride 

20 (Compound IS). 

m) 1 ·(2-Mctboxyphenyl)-1·(4-phenylpiperazi.n-1-yl)-cyclahexaae dihydrochloride 

(Compound 16). 

25 n) 1-(3,4-Med1111do~yl)-l·(4-pbmylpipenzin-l-yl}cyclohalne 

dihydroc:hloride (Compouad. 17). 
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o) 1-(3-Etboxypheny•)-1-(4-phenylpipcnzin-l ·yl}-4-medtyl-cyclohexane 

dihydrochloride (cis isomer: Compound 18. trans isomer: Compound 19). 

S p) 1-(3-Elhoxyphenyl)-1-(4-phenyipipmzin-l-yl)-4-edlyl-cyclohexane 

dihydmcbloride (cis isomer: Compound 20. trans isomer: Compound 21). 

q) 1-(3-lsopmpoxyphenyl)-1-(4-pbenylpiperazin-l-yl)-4-methyl-cyclohexane 

dihydroch1oride (cis isomer: Compound 22. mm isomer: Compound 23). 

10 . 

r) 1-(3-Merboxyphmyl)-1-(4-phenyipiperazia-t-yl)-3-medlyl· cyclohexane 

dihydmchloride (cis isomer: Compound 24. DIDI isomer: Compound 25). 

s) 1-(J .. &enzyloxypbenyl)-1·(4-pheaylpiperazin-l ·yl)-cyclohexane dihydrocbloride 

15 (Compound 26). 

t) 4-(3-Ethoxypbenyl)-4-(4-phenylpiperazin-1-yl)·tcll'lhydropyraD dibydrcx:hloride 

(Compound 27). 

20 u) 4-(3-Ethoxypbenyl)-4-(4-plmylpipnzin·l·yl)-mabyclnxbiapynn 

dihydrocbloride (Compound 21). 

v) 1-(3-Medmymelimxyphenyl)-J-(4-pb.enylpiperazin-1-yl) 4 methyl-qclobexane 

dibydrochloride (cis isomer: Compound 29, aans isomer: Compound 30}. 
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w) 1-(J..~rh6X:ymethoxyphenyl)- l-( 4-phenylpiperazin- l-yl)-4-mcdlyl-cyclohex.ane 

dihydrocbloride (cis isomer: Compound 31. uans isomer: Compound 32). 

x) 1-(3-Ethoxyphcnyl)-l·( 4-phenylpiperazin-l-yl)-4-merboxy-cyclohaanc 

5 dillydrocbloride (cis isomer: Compound 33. nns isomer: Compound 34). 

The invendon and the manner and process of ma.Icing and using it. are now described in 

such full. clear. concise and exact teims as co enable aay pmon skilled in tbc an to which it 

penaiDs. to mate and use rhe same. h is to be Wldersrood tbat me forepi.q dacribes pref med 

10 embodiments of lhe present invention Uld that modificanom may be made tbaein withom 

depaning from the spiril or scope of lhe present invention u set foab in cbe claims. To panicularly 

point out and disdnctly claim die subject maner regarded as invendon. lbc following claima 

coaclude chis specifica!ian. 
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WHAT IS CLAIMED IS: 

1. A compound of the fonnuJa: r R• 
(CH2)n 

w 

A 

orlbe phanmceulically accepalble salts 1bcftof wherein: 

5 Ar is phenyl. 2·. 3·, or 4-pyridyl, 2- or 3·dlieayl. 2-. 4- or .5-pyrimidyl, eacb of which is 

optionally mono. or disubsliturecl with halogen, hydroxy, or snip& or branched chain 

lower alkyl having 1-6 carbon moms; 

B is sulfur. oxygen. N(R5), or C(R5)<R6); 

n is I. 2, or 3: 

10 mis 2. 3, or4; 

W, X. Y. and Tare die same or different and iepmscnt hydrogen, balopm. hydroxy, smigbt or 

branched chain lower alkyl having J-6 carbon atorm, or Sllaiaht or branched chain lower 

alkoxy having 1-6 cllbon aroms. 
Rt aacl R2 a me same or different and npmcat hydropn, or milht or branched chain lower 

15 alkyl having 1-6 Cllbon atams; 

R3 ancl R4 are die same or diffmmt and repmmi hydlvpn. snipe or bllllcbed cbain. lower 

alkyl hDin1 1-6 carbon llOmS, or straight or branched chain lower alkoxy having 1-6 

carbaallaml; 

Rs represems strligbtor branched chain lower alkyl having 1-6 cartxm atoms, phenyl. 2-, 3-, or 

20 4-pyriclyl. or pbenyl. 2·, 3-. or 4-pyridyl suaipt or bnached dWn lower alkyl having l-6 

carbon arorm; and 
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A and R6 are me same or different and represent 

hydrogen, hydroxyl. amino. slraigbt or branched chain lower alkyl having 1-6 carbon 

arums. saailbt or branched chain lower allcoxy having 1-6 carbon atoms. phenyl, 

2-, 3-. or 4-pyridyl, phenoxy, 2- 3-, or 4- pyrid.yloxy. or 

S -(CH2)p-A'·(CH2)q·B' where 

10 . 

lS where 

pis 0-S. q is 1-S. and A' is a direct bond. oxypn or sulfur. and 

B' is hydropn. snigbt or branched chain lower alkyl having 1-6 carbon agoms, 

snipe or branched chain lower alkaxy having 1-6 carbon atoms. pbmylt 

2-, 3-, or 4-pyridyl. phcaoxy, 2-. 3-, or 4-pyridyloxy. carboxyl, 

Cllboalkox.y, carboumido. mono or dialkylcarboxamido, amino, or mono 

or dialkylamino. 

2. A c:ompouncl of the formula: 
Rt 

A 

Ar is p.lacllyl, 2-p 3-, or 4-f1ridyl. 2· or 3-dlienyl, 2 .. , 4- or 5-p,nmidyJ, cell of which is 

opliomll)' maao- or disubsdtulld wirh halogen. hydroxy, or saaigbt or tnncbcd cbain 

lOMt alkyl hlvina 1-6 cabon armns; 
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A. W. X. Y. and Tare the same or different and represent hydrogen. halogen. hydroxy. SU'light or 

branched chain lower alkyl havin1 1-6 carbon acoms. or straight or branched chain lower 

alkoxy having 1-6 carbon atoms; 

R 1 and R2 are the same or different and represent hydrogen. or straipt or branched chain lower 

s alkyl bavin1 1-6 carboll atoms; 

R3 and R4 ~ the same or cliffenmt and rep:esent hydrogen. sttaipt or branched chain lower 

alkyl having 1-6 carbon moms. or straipt or branched chain lower alkoxy having 1·6 

carbon aroms; and 

R9 repn:sents hydropn. strai1ht or branched chain lower alkyl having 1-6 carbon aroms. or 

10 phenyl. 

3. A compound ICCOlding ro Claim 2 wherein A is lower alkoxy. 

4. A compound according ro Claim 1 which is 1-Pbenyl-le(4-phalylpiperazin-1-yl)-

1S cyclohcxanc. 

S. A compound according to Claim l which is 1·(3-Methoxyphenyl)·l-(4-

pbeny)pipaazin-l-yl)-cyclohoane. 

20 6. A compound according to Claim 1 which is l-(3-Medloxyphenyl)-t-[4-(2-

p,nmidinyl)-piperuin-l-yl)-cydobaane. 

7. A compoanct accordin1 to Clim 1 which is 1-(3-Medtoxyphenyl)-1-(4-(l· 

p,ndinyl)-pipcmiJl-1-yl}cydohcune. 

• 
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8. A compound according to Claim 1 which is 1-(l·Methoxyphenyl)·l-[4-(2-

tlUOJOphenyl}pipa'azin-l·)'l)~Johexane. 

9. A compound accordin1 to Claim 1 which is 1-(3-MetboxyphenyJ)-1·[4-(4-

S fluorophenyl)-pipemjn-1-yl).cyclobexane. 

10. A compound according to Claim 1 which is 1·(3-Hydroxyphenyl)-1·(4-

pbelly~l-yl)-eyclohexanc. 

10 11. A compound according to Claim 1 which is 1-(3. S-Dimethoxypheny1)·1·(4-

phellylpipauin-1-yl)-cyclohaane. 

12. A compound according to Claim 1 whicb is 1-(3-Ethoxyphenyl)-1·(4-

pllmylpipcnzin-l·yl)-eyclobexane. 

15 

13. A compound acconling to Oaim 1 which is both diasrereomers of 1-(3-

Medlmtyphenyl)-1-(4-pbcnylpipemzin.1-yl) 4 pbeny~ 

14. A compound according 10 Claim 1 which is 1·(3·11·Bu1oxypbenyl}-l-(4-

20 pbeaylpipauin-1-yl}cyclobexm& 

1'. A compound according to Claim 1 wbicb is both diastereomers of 1 ·(3-

Medloxypbenyl).1-(4-pbmyJpipmziD·l·yl)-4-medlyl.qclolMSHne. 

25 16. A compound accordin1 to Claim 1 which is t-(4-Metboxyphenyl)-1-(4. 

pbmylpipemin-1-yl}cycloba.lne. 
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17. A compound according to Claim l which is 1-(2-Methoxypbenyl)-l-(4-

pbenylpipemin-l·yl)-cyclobexaae. 

5 18. A compound accordin1 to Claim l which is 1-(3,4-Merhenedioxyphenyl}-t-(4-

10 

15 

pheaylpipemin-l·yl)-cyclohaaae. 

19. A compound accordin1 to Claim 1 wbic:h is both diastereomen of 1-(3· 

Etboxypbenyl}-l-(4-pbenylpiperuin-1-yl}4-medlyl-cyc:lohexane. 

20. A compound according to Claim 1 which is both diasrcrcomers of 1-(3· 

Ethoxyphenyl)-1-(4-pbenylpipaazin-1-yl)-4-erhyl-cyc:lohaw. 

21. A compound acconting to Claim l which is bolb diulm'Conms of 1-(3· 

22. A compound accordio1 to Caim 1 which is both diuunomers of 1-(3· 

Metboxyphenyl)-1-(4-phenylpiperuin-1-yl)-3-medlyt~oheu-

20 23. A compound according to Qaim 1 which is 1-{3-Beazyloxypbenyl}-1-(4-

pbenylpipel82in-1-y~ dihydmchloride. 

24. A compoaad accordin1 to Claim 1 which is 4-(3-Etboxypbenyl)-4-(4-

pbenytpipemin-1-yl)-1dlbydmpynn. 
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2.5. A compound according to Claim 1 which is 4-(3-Etboxyphenyl)-4·( 4-
~1-yl)-tmrabydrorbiopy 

26. A compound accordin1 10 Claim I which is both diasrereomen of 1-(3-
5 Mctboxymctboxyphenyl}l-(4-phenylpiperazin-l•yl)-4-merhylaCyeloha1M 

27. A compound according to Claim l which is both diutereomers of 1-(3· 
Erboxymaboxypheayl)-1-(4-pbenylpipaazin-l-yl)-4-nllthyl-cyclobaw. 

10 28. A compound according to Claim I which is both diu1l:momen of l-(3-Ethoxypbellyl)-1-(4-plmylpipezuin-1-yl) 4 medloxy-cydohexane. 


