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Novem BenzyE and Benzhydry~ Alcohols. 

Antlpsychotic drugs are known to aHevfata the symptoms of menbd 
mnesses such as achmzophren~a. Exampdes of such drugs lnau~e 
phenoth!m!ne derivatives such as promazlnaw.chlorpromane, :; 
fluphen&Zmna, th~oridazlne and promethazlne, thloxanthem• such as 

'· ch~orprothbcene, lbutyrophanones such as halopellidol, and doupine.. While 
these agents may be effective In treating schlzoptuwma, ~rtual~y ~~ except 
dozapine produce extrapyramldai side effecm, such u fadW tics. Since 
antipsychotics may be admfnfstered for years or decadas to a patent, such 
pronounced s!de effects may comp~~cate recovery and further lso~ate the 
individual fmm society.. .. . . ..•...... 

Compounds havmng soma structural mmHarity to those of the present 
invention are described In Bm.'opean Pate•t Application111 mos .. 

92906 ~ 2l .. 2 ana 9212011:J .. 1 Md U. Se Patents Nos. 3,950,393 

and 4,696,920, as wemm as R. Coombs, W .. J. HouHhans J .. Nadef.son and EJ. 
Taskesue J. Med. Chem., 1171, 14, 1072. 

The present mnvention is directed to now~ compounds and methods of 
use~ which compounds have demonstrated anllpsych~ actlvtty. 

SUMMABY_,_ Q£ __ THE_ .INYEtmOB. 

Compounds of the genend fonnula I: 

•.~ ' . , .. 
wheremn R1. R2. R3, R4, ~;R9 a .· Hf'&Jmt,j-i~~tffm~Eftlare 
disclosed as potent antipsychotic agents and may exhlbft aCtivttY 111··'0ther 
therapeutic areas. The present lnventlon.Js ~so directed to nove~ methods 
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of use tor the compounds of the formula I and nove~ intermediates used to 
make sum mmpmmds@·· 

QEIAMLE;g __ DESCBMPTJON. Of. IHE WNVEHDO-K 

More particulariy, the present invention ks directed to compounds 
represented by the gene~ formula I: 

R1 Md R2 are preferabay independently~ from any of H, C1eCs 
ai~w C4..C10 cydoeJkym, C~ hydroxyatkya, C1"°8 aikoxym aflrioxy, hydroxy!, 
trifiuoromethyl, mflucmmethoxy, cyano, C1..C1 aikytth!o, hafiogE9~. nttm, C1..Cs 
hmoalkylw ammno or C1 sCa mono .. or di--adkylmn~no, \dh the pRMs.o that R1 and 
R2 are not both H at the same time. Atkoxy such as ~epmpoxy and methoxy are 
presendy the most preferred aubstttuents. The preferred hldogen mom is any of 
fluorine. ch~cnne, or bromine •. The hydro~ or hydroxyidklri groups may be 
esterifled or atherified. 

R1 and R2 may aw be combined together with the attached aromatic 
ring to form a fused ring system of the formula n:: 

II 

wherein B together with the 2 carbon atoms of the phen~ group forms an 
entirely or partly unsaturated cyclic group having S. 7 ring atoms and, wtthin 
the ring 1 e3 hetem ato~ ,from the group 0, S and N may be present, with 
the proviso that the sum of. the number of oxygen atoms and sulfur atoms Is 
at most 2, and that the nitrogen atoms in the ring may be substituted with Re 
seied~d from any one of H, C1~ca alkyl. C1..Ca hydro~~ or c~ ~ca acyl; 
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·Ai-1md"fl19anrindependemty·set~ fmm· any one of am~. 
cycloaiky], optionaJ~y substituted phenyl or heteromyl, hydroxymky~. 
a!ko~kym, ~koxy, aryloxy, mky!th~o. mytthio. mono--or df .. aJlkymamino, monos 
or dID .. mytamino, hydroxyl, amino, m~, aJkoxy, amino, or mono-- or df .. 
~kymmmnocmbo~, nitre, cyano, halogen, triluorometh}ri, triluorcmethoxy, 
am~no or mono .. or di .. &mkylamlnosulbonyt 

Variable m has tho vamue 0 .. 3 and p has tho value-0 .. 2. 

Mora preferred values for the moiety of formula ll am: 

B forms together wtth the two carbon atoms of thet phenyl group an 
enttre~or·panmy unsatunded ring consbdln; of 5..._me, Which rin; · 
comprises at ~east one oxygen atom. R6 and R7 me alkyl, a&koxy, hydmxym, 
nitm. cyano, hmogen, or trifluoromethym. m W"ld p have the value 0 .. 2. 

When R6 or R7 comprises an &mky& group or a aubdtulent contmntng 
an amkyt group, tt ms preferably a straight or branched ~krf group havmng 1 .. 5 
cmbon atoms urdea otherwtsa noted.. As a cydod<yl group, the groups R6 
or R7 comprise a ring system having 3 .. 7 ring atoms and not mom than 10 
carbon atoms inducing any subdtuents as a who!e. When AS or R7 is a 
hydroxymkym group the alkyID group preferably comprises 1 .. 5 cmbon moms. 
As a hwogen atom, R6 or R7 prefembly Is tuorine, ch~orino or bromine. 
Optlonm~y present hydroxyl or hydroxyal~ groups m~y be esterifled or 

ethenfled •. 

A ~ either CH or N, but most preferably N. 

R3 ms selected! from any of H, C1sC9 ~. C1..C1 amkyl, C4..Ca cydoadk)1, 

ora~ky~. 

R4-Md RS am mndependentiy selected fmm·any of H;·C1..Ce al~, 
phenyl, substituted phenym, ara&ky~, C4..Ca eydo&dkym. 

R4 and RS may also be taken together to form a ring h&VWng +10 ring 
atoms~ whmch ring may be saturated or unsaturated~ preferab~y saturated, 
substituted or unsubstituted. and may contain up to 2 hetem atoms such as s. O 



: 
. " 

. 4 
or N within the ring. R4 and R5 are prafembly lndependentlly se~ected from any 

of pheftytitG1-0s ~-or·cydohmcyf ·and--most prefembiy from· either· of phen~ 
or C1·®CS .. dq1.. . . . . .. .. .. . 

R9 and R10 am lndepandentmy se~ected from any one of H, c1 .. cs alkyl, 

. c1 .. camkoxyw nttm, halogen, haloalky~, C1..Ca alkylhlo, amlno, or C1BCa mono~ 

ordle~ky~ amino. Preferabmy each of R9 Md R10 an H. 

mn ·ttte cases wherein them Is a subatituted phenyl or substituted ~, the 
substitution ms with one or more of C1..Ce aikyl, C1..Cs alkoxy, halogen, 

tritluommethyi. C1 ..Ca alkyith~o. d&kymam~no (wherein each mkyf is C1 .. ca)~ C1 ... 

Ce &mkylamino, nlm~ or monos or dsa.lkylamlno suHonym (wherein each am1q11 Is 

c1 .. ca). 

Variab~e n has the value of 1 '"4. Pmfembmy n has a value of one. 

As used hemmn unmess otherwmse noted alkyl and aikoxy mndude 

straight and branched chains. For exam~e, mkyn radfcats Include methym, 
eth~~ propym, msopropyl, n--bi.dym, msobulym, ~. t .. but}ri, n·pentym~ 2 .. methyi ... 

3 .. b~ID 1 .. methylbutyi, 2·mel1ylbutyi, neopenty[, n .. hexyi, 1 ... methyfilpent)'I, 3 .. 

methylpentym. Amkoxy mdicams are oxygen ethers formed fmm the previo~y 

described stmmght or branched Chamn ldkym groups .. 

The term •arym• as used herein amone or In ccmtination wtth other 

terms mndtcates aromatic hydrocarbon groups such as. phenyl or naphthyt 

The term •tteteromyl• means aromatk: systems eontmnlng one or more 
atoms chosen from N, s,. Se and P .. The-term~~ means.a mdcal 

oomwnmng a C1 .. cs aIDkyi groups substituted Mth an min radl~ or 

substituted aryt mdka. Wlth reference to substituems. the term 

independent~y means that when more than one of such substituent ms 
possible such substituents may be the same or different from each other. 

Compounds according to this ~nvention !nduding the Intermediate 

compounds have a 1,3s or 1,4- relationship of the C{OR3)R4R5 substmtuent 
or mntermediate re~ated substituent with the ..CH2"" group on the C(OR3)R4R5 

or intermediate related substttuent .. bearing phenyl ring. The structural 

formulas herein include both structuram relationships. 
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A partfculariy preferred subgenus is the compound of the formula I{a): 

...... R
2 -G OR' R1 . . i R4 

D-1 I\ ..... ··- .... c ...... 
~ N N-CHz- I 'Rs 

... \. .I 
. ~ 

l(a) 

wherein R1 and R2 are any of the subnstltuents iksted In the ftmt paragraph 
after mrmuma I in this. oatmled Description and R3. R4 and R5 are u 

prevously described. · 

3--{4{2 .. (1 eMethylethoxy)phenyf]-·11>fpenmn)'Wmethy!i .. 
phenymbenzenemethanoi; 

4i412-{1-Mathylethoxy)phenym) .. 11llpenmnyimethyijsa .. 

pheny!benzenemethancm; 

3 .. (4i2 .. (1 .. Methylethoxy)phany&] .. 1--pmpenmnytmethyltG .. meth)'l-11 .. 

ethyibenzenemethanol; and · 

1 .. (3 .. Aootoxymethylphenyl)methyW-4-(2 .. (1-metb~athoxy)phenyZ] .. 
piperazfne. 

The definition Of formula I mndudes racemates and lndMdual isomers; 
e.g., as caused by the presence of an asymmetric carbon such as when a 
substttuent woumd be 2ebutyl. Also within the scope of the Invention are 
comp·ounds of the mnvention In the fonn of hydmtes and other soM&te forms. 

Representative salts of the compounds of formula I which may be 
used indude those made with acids such as h~orie. hydmbmmmc. 
hydrmodic. pemhmoric, sulfuric. nitric. phospho~ acetic. propfon!c, g&ycoHc. 
ladle. pyn.wic. oxdc, m&monlc. sucdnic. mmele. fumaric, maWicw tartaric, cttnc. 
benzolc, dnnamic. mandelc. mathanesuifon!c. ethanesulfonlc. 
hydroxyethanesu~fonmc, benzenesulfonic, petotuenesuHcmlc, 
cydohexanesu~famlc, salicyclic, p--amlnoesmicycl&c, 2i)henoxybenzclc, 2s 
acetoxybenzoic or a salt made with saccharin. Such sds can be made by 

reacting the free base of formula ][ with the acid and recovering the salt. 

.;.. .. . . . ~ ........ ·. . . . .,:. 
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· · ·· The-mmpounds·of·fonnula J·may1>8' pmpam·BCCORing-tothe ·· 
Reaction ·Scheme 1, where all ·of the ·variabie-groops-·are·• defined for · 
Formutal: 

Reaction Scheme 1 

Arym pmperaz!nes or p~peridlnes 1 can be reacted wtth a 
haloafk~benzonttrHe to give compound 2, or with an (hallmdkyf )e 
aJkanophenone or .. benzophenone to give compound 3. These reactions 
am be ca.med out In either llif or a dmpo~ar aprotfc soiYent such as DMSO 
or DMF, an the presence of a base ~ as triethyi am&oe or K2C03. 
genemHy requiring heating of from about 30 ., SO°C. The requisite 
ha~oalkyft>enzonlrtmas or (hatoalkyti)safkanophanonar oir·o.'benzophenones 
are genendiy avaM~abme fo~lowmng Htemature procedures or modifications 
thereof. Treatment of nlrifea 2 wmth Grignard reagents foHowed by treatment 
with cold aqueous HC~, and stirring for a prolonged paned (S..30h} at a.bout 
room temperature (S.30h) results In the compounds 3. Reduction of 
compound 3 by ehemle&d means, such u with sodium borohydride, gives 
compound 4m which is a subdass of the compound of formula fi wheremn R3 
and R5 me H. In Reaction Scheme 1, them ws a 1 ,3 or 1,4 arrangement of 
the CN~ C(O)R4, or C(OR3)R4fi5 subsltuent. on that aromatic ring whrnch Is 
on the right as drawn wn 2. 3, and 4. with respect to the CH2 group also 
attached to the ring. 

.. . :~: .: 
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~temativeiy, certain compounds of the invention (n !!!> 1) can be 

prepared by the method shown in Reaction Scheme 2. 

Reaction Scheme 2 

~ WO-cNfl 
1J 

I 

Arym pipenmnes or p!peridlnes 1 can be cande_nsad wtth meta& 
xy~y]ene d!chmcride to give compounds I.. This reactk>n was carried out with 
a Sefoid. e*'&ss.of .meta .. xylylena dk:hloride... Th&.yUddJs.~y. 60s 

70%, and the hydroch~onde salt can be readily obtained dmdly fmm the 
reaction. This compound can then undergo dlspiacement with acetate anion 
to give compound 8. This reaction can be earned out by heating a solution 
of 5 wtth potassium acetate and a crown ether (1 ~) ~n acstonitrHe. 
Bsc hydm~ysts (KOH, MaOH. reflux) can be used to deave the acatyi group 
to gwe compound 7. A!temative~y, compound 5 can be subjected to a 
Kornblum oxidation (NaHC03, DMSO, heating) to give compound 8, which 
ms a vematUe wntermedlate for the preparation of compounds of fonnu~a 4 of 
type 9. Although the reactions shown In Reaction Scheme 2 me particular 
for the 1 ;3 substitution pattern on the right aromatic ring as drawn, this 
chemistry can be extended to the 1,4 substitution pattern. 
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·Additional compounds of the·pN98nt lnventien can·be·made by taking 
compound 5 and disp~adng tho chlorine wtth the an!on of an ak:ohoi to give 
ari ether type_ lmnkage as shown in Reaction Scheme 3. Such reactions 
would occur by heating 5 ln a dlpoiar aprotlc solvent such as DMSO or DMF 
in the pmsenoa of an aJkoxide anion such as aodlum etholdde. mt fl clear 
fro~ Reaction Scheme 2 ttud compound& 11 where R3 are acym can also be 
made from 5 by disp&acement of the chloride of 5 ~h sulabie acylate 
rmdeoph~ifHi. 

Reaction Scheme 3 

]n the cases where R3 is aeyi or alkyi, these compounds mm be 
prepared by taking mcoho~ mmh as 4,7, I, or slmHar compounds, except 
wtth 1 A substitution pattama, and then treating them with ~ng reagents, 
such as add chioridas, or al!~n; reagents, such as al!kyi Iodides or al~ 
su[fonates, under the appropriate conditions known in the art. 

Those examples of 1 whk:h are ~· plparaz~nes, excepting those 
wherein R1 and R2 am of formula JI, am commercidy awHable from the 
A~drich Chemical Company or·another fine chemie&d SJ.ZppHer, or may be 
prepared by standard methods known ~n the mt . See for exam~e. G. Ee 
Martin et·m. J.· M«/:·Chent· 1911;· 32; ·1052:· ·These pipenmnes-may be 

obtmned according to the fo~~owmng Radon Scheme 4 where R1 and R2 
are as described for formula M and z ms a lea\ring group such as h&mo (e.g. 
ch~oro): 

Reaction Scheme 4 



~n ~ng out Reaction Scheme 
9
4, the two reaction components are 

reacted·m lbout50°C to· 15QOO m-a·sotventsuch·n·~~ with· recevery 
of the p]pemztne 1. · . . . . 

Pipenmnes of type 1 wheramn R1 and R2 are of formufa n are 
d~sdosed as fonnuma (2) mn u .. s. Patent 4,782,081 Md may be prepared as 
described therein, the disclosure of whk:h Is !ncorporatld herein by 

reference. Other plpenmnes of type 1 where R1 and R2 are of formula ll 
are described as formula 29 In EPO 138.280 publbshed April .24, 1985. 

Wn the mnstaooes wn whklh 1 ·am ary£ piperidines, thne can be 
prepam'ld by the method shown In Reaction Sheme 5, or variations of this 
method. 

. ~ .. ! =§' '"MT?' .,.,.....,,, ~-.-. _,.,_ ~Qlo• ...#'lbo 

Reaction Shame 5 

'If. T 

DMSO 

The inali products are prafe~y dnommographed to achieve purity, 
and than converted to an acceptabie sal form. 

The present invention is also directed to novem Intermediates of 
formulas 3 and 5 of Reaction Schemes 1 and 2m whfch are useful rn making 
tho compounds of formula L Both compounds mndudG compounds having 
the 183 and 1,4 substitution pattern mentioned pnmousfy In connection with 

· the compound of fommu~a 1. 

. . ....... •· .. · .. .::~., 
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To pmpam the pharmaceutlcai c:A'lnposmons of this Invention, one or 
mom eompotmds or saits'thereof of·the invention; as·the ~ingradent, fis 
mntlmme~·admlxQd .. w!th·a·~aceulical·-canier accordng to cooventiona&· 
pharmaceut~ compounding techniques. whmch earner may take a wide 
variety of forms dependJng on the ·form of preparation desired for 
admmnmstration, e.g., ond or parenteral. In preparing the compositions fn oral 
dosage form. any of the usuad ~ media may be empmoyed. 
Thus for Hquld oral preparations, such a for examp~e. suepensk>na, albdm 
Md so~Utions, sultabme camers and addlves mnaude water, glycota. oils, 
ak>ohols, flavoring agents, preseNdves, co~oring agents and the 11ke; for 
sc~ld o~ preparations such as, for example, powders, capsules and tablets, 
suitable carriers and addtives lndude starches, sugars, dlluems. 
granulating agents, iubncants, binders, dlslmegndlng agents and the Hke. 
Bemwscr of their ease tn adndntstndlon, tab!lam and capmm meptesant the 
most advantageous ond dosage form, in whk:h case so4tid pharmaoeuttcm 
caimena are.. obviously employeci mt desired, tabiets.m&J. bl sugar coated or 
entenc coated by standard techniques. For parenterats, the carrier wHi 
usuaHy comprise sterime water, though other mngradiants, for exampme, for 
purposes such as amdng somublmlty or for presenmlon, may be fncluded. 
~njectabie suspensions may .also be pmpareds In whfch case appropriate 
Hquid carriers. suspending agents and the mike may be employed. The 
phammce~ compositions herein wU~ contain per dosage untt: e.g., tablet, 
capsu~e, powder, injection, teaspoonful and the Ilka, from about 50 to about 
100 mg of the active zngmdent. 

~e ripsychotic activity of the compounds of the pmeant Invention was 
determined by.the bmock of Conditioned Avoidance .Rapmdng .(Rat) test (CAR), 
references being Cook, L and E. Weld~ey mn Ann. N. Y.. Alai. Sd .. , 1957, 6, 740 .. 
752, and Davidson, A. B. and E .. Wakley ~n Ute Sd., 1171, 18~ 1279001284. This 
test was perlormed for compounds dlsdosad in thls Invention, and the data am 
llsted in Table 1. mn adldttlon, the affinity of the compounds for several mcaptors 
found h1 the centram nervous system was evamuated. The affinity for the 0..2 
(dopammne .. 2) receptors ms am isted in Table 1. Table 1 appems after the 
Examp&es. As modulation of the 02 receptor is known to be beneficial mn the 
treatment of schizophrenia, affinity for this receptor lndcatea potential utility for the 
compounds. 

•· .&. 
If!: ~~\ 
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Apparatus: Rat operant chambers, housed wtthin sound attenuated 

booths, both from capdan Instruments Ud .. s were used In this test. The test 

chamber (8111 H x 90e318" W x 9" D) Is constructed of amumanum and plaxiglass 

v.rith taor grid bars of stmnlassaSteel (1/r O .. D.) spaced 9116111 apart. A 

stamniess .. steel operation level 1e1 /r wide pmjecm 314111 Into the chamber and 

is positioned 2 .. 21811 above the grid teor. The shock stimu~us !s de~hlered via 

the grid loor by a Co&.dboum ~nstruments solid state module. The 

pammeters of the test and the co~lection of data am controi~ed automatl~~. 

Trmning: Made@ Rscher 344 rats obtaJned from Chad• fiver (Kingston, NY) 

wemghmn; more than 200 g. are lndivmdually housed wtth chow and water 

prutldetnnt1lbUum. Tim nns are"tra1ned far twcrweatcs IS apprueh c1ite1&on 

levels arm the avomdanca test (90% avoidance rate). One-hour tm!nlng 

sessions.am.nm.at about the same time each.day for four.or Ive days a 

week. The tralnwng session consists of 120 trim, with the conditioned stimuli 

presented every 30 seconds. A trial begins with presentation of the 

conditioned stimuli (a Mght and a tone). mt the mt reapond8 by depressing the 

operant ~ever during the 1 kecond presentation of the conditioned stimuH, 

the trial! ns terminated and the animal ms credited with a CAR. Fmlure to 

respond during the conditioned stlmull causes the presentation of the 

unconditioned stimulus, a 0.7 mA shock which ~ accompamed by a ilght 

and tone for five seconds. If the mt depressed the lever wtth~n the ten-­

second period. the shook and trial are terminated and. an escape response 

recorded. ~f the mt faHs to depress the ~ever during the UCS (shock), the trial 

is terminated after ten seconds of shock and the abse~ of a response is 

scored as a failure to escape. lntertrl&m ~eve~ presses have no effed. if a mt 

performs at the 90% CAR ieve~ for two weeks, It Is then run twilce a week on 

the test schedule (see below) until baseHne performance stabH!zed. Before 

any drug ms admlrdsterad, two weeks of CAR at a rate of 90% or better ms 

requfred. 

Statistical Computations: EDso values (that dose required to reduce the 

mean number of CARs to 50% of the control mean) are determwned In the 

fo~~owmng manner. The percent change In CAR on the drug treatment day 

compamd to vehide pretreatment day ms the key measum'e. The percent 

change (% change) ren CAR Is determined using the fo~lowlng formula: 
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% change CAR~ (iDay 2%CARIDay1-·% CAR)- x·1·00}400· · 

A negm~e number Indicates a b~ockade of CAR, whereas a positive 
number would Indicate Increased CAR. The test results are reponed as the 
mean % change for the group of mm. A reading of .. 2Q% ~s generaHy taken 
to represent a minimum value for a compound to be designated u active at 

/ . a g&ven dose mn the CAR test. Fal~ure to escape was caculmed for each 
an!m~ as fo~1ows: 

% Fw~ures Fl!! I of FeHures to Escapall of trims 

The % faHures, viz., moss of escape, ms also reported as a group mean. 
Falams to escape'&rrmmdtoractdosaly and &"SGS1du11s Is temmlmmteclff·ten 
fm~ures occurred. EDso vaJues and 95% confidence imls am mcu~ated 
using linear regression analysiL The results of the CAR test is shown In 
Tab~es I. 

The escape moss numbers are shown at CAR 5 mwkg •. 

The dopamine D2 binding actMty of compounds was determined 
using a P2 fraction (synaptosoma& membranes) prepared from mate, Wister 
rats. The D2 assay empioyed a P2 fraction from the striatum. the tigand 3H;o 
spipemne at a conoantration of Oe05 nM, and 1 mM haloperidol as a blank 
determinant. incubation was-ln.3 .mM.potassium phosphate .buffer for 45 min 
at 37°Ce Under these condllcns, spodftc bindng constituted 75% of total 
b~nding. and the K~ values for some known drugs were: 0.37 nM for 
ha&operidoU and 82 nM for dompmne. 

The data from this assay were anallyzed by emculating the percent 
inhibition of the binding of the tritiatad ligands by g~n concentrations of the 
test compound. Km values, where given, were obtained from the ~oglt 
an~ysms of concentratlonemnhlbttlon curves. 

The fol~owing Examples illustrate the present Invention, but are not 

deemed to be Hmiting. The compound numbem mn the Examplas are to be 



_,,,--

. 1l 
taken to be the same as those listed In Tab~e 1, and not the Reaction 
Schemes. hi Table 1, Of Pr is isopropoxy and OMe Is methoxy. Ph ~s phenyl. 
Me ms methyl. Et is ethyl. mPr ms isopropyt cHx Is cydohe~. Ac Is acetym. 

EXAMPLE 1 : (3s[4dJ..(1 .. Mgthyf_l.tbOX.V)Pb•arfl:l :Pjp1mzln~]m1tbxl:a .. 
gb1nybb1nz1n1m1tnuol (1) 

The free base of 2-isopropoxypheny,1 plpanmne was prepamd by 
treatment of the fumarate amt wtth aqueous bicarbonate followed by 
extraction illnto chloroform, to provide a brown o~I (7.28 g. 33.0 mmoO which 
was d!ssowed mn 75 ml of tetmhydrofumn. To this solution was added a 
· so!utlon ut S-(tnomamdlff)blnmphanonu (to~e Is' &.e mmm) m 75 ml of 
tetrahydn>funm foHowed by triethylamine (5.53 ml. 39.8 mmoO. The 
reaction mbrtura. was reluxed for 19 h. After coo~lna to ambient temperature 
the reaction mixture was poured Into 1 N HQ solution. After washing wfth 
ether~ the aqueous solution was bulled with aid K2C0s and eXb'aded 
with ch~oroform. The chloroform extracts were combaned, dried (NqS04). 
and concantrated to pRMde a dark brown oil whmch was purilld on a Watens 
500A Prep lC apparatus (1 % hemne&eehiorofonn) to afford 9.09 g of punt 
benzophencne mntennedlate as a bmwn oH. The oil was dsscWed In 
acetone Md! treated with concentrated HBr (2.5 ml).. When dethyi ether 
was added~ a flne white precipitate fel~ out of solution. This soild was 
recrystaBU:zed from acetone/ether to provide 4.59 g of ~ white solid. A 

. second crop cf crystals was also collected. These weme combined to provide 
7.94 G (46%) of al')ri pipanmne benmphenone.lntennedlate. mp 193s19'rC. 
The 1 H NMR ln CD30D supported the assigned structure. 

E~ementm anmysms: calculated for C27H30N202·1.4 HBr: C~ 61.44; 
H. G.00; Nw 5.31: Br, 21.19. Found C® 61.02; H, 5.99; N, 5.17: Br, 20.63. 

The free base of the benzophenone described above was prepared 
by treatment with aqueous bicarbonate foHowed by· extraction Into 
chloroform, ghring an crang&-brown oH (3.30 g, 7.96 mmo~) whk:h was 
dissolved in 125 ml of absolute ethanol followed by the addition cf NaBH4 

(0.36 g~ 9.55 mmoi). After 6 h of stirring under nitrogen, the reaction mixture 
was cooled in ice and 15 ml of cold 1 N HCI solution was added. After 1 min 
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of stirring~ the reaction mixtum was bailed with soildl K2C03 and extracted 

with chforoform.· · The comblned·chioroform ·extmm-were··comblnad,-dried 
(Na2S04), and Conc&ntmted to-provlQ&.a.way-whlte-sold •. -~lzation 

from dleth~ ether afforded 2.50 g (75%) of benzhydryl *°ho~ 1 as white 
crystals~ mp 139 .. 142°0. The 1H NMR ~n CDC~s supported the asmgned 
structure. 

E~ementam an~: Caicu~a.ted for C27H32N202: C, 77.85; H, 7.74: 
N. 6.72. Found C. 71.35: H, 7.70; N, 8.82. 

EXAMPLE 2: {3::[4:{2 .. (1 ... Me_lbyt1tboxyjpb1nyQ .. 1 .. p1gemzlm.llmlSbYJJ:m: 
mltbxi ... beoz1mun1th10Al (2) 

'Tfte· nv ba ar2~nunyrJJPUnmm wa prepared~ 
treatment of the tumamte amt with .bicarbonate folowed by extmction to 

provide a brown oi~ (26 .. 0 g, 121 mmoO which was dssdvad In 150 ml of 
tetrahydmfumn. This so~utlon was actied over SO min to a sdution of 1,3 .. 
dl(chloromethlri)benzene (63.8 g, 364 mmof) and tdethyfamlne (20.3 ml, 
148 m~) In 150 ml of tetmhydrofuran. The reaction-mbcWre was refluxed 
under argon for 1.5 h and then coo~ed to ambient temperature overnight. 
The reaction mixture was tiered, and the flttmte was concentrated and then 
d!filuted with diethyl ether foHowed by the addition of SN Ha.. The resulfng 
suspension was fittered to provide 31 .2 g (67%) of 1 .. (s,.. 
chforomethyfilphenyi) .. 4--{2 .. (1 smethyiethcxy)phenylJp~penmne hydrochloride. 

To a so4ution of sodium bicarbonate (15.9 g, 190 mmd) In 100 ml of 
dimethy&suifoxida-at 110°c was added the arylplpemzlne-prepared above 

(10.0 g~ 2503 mmol) ~n 50 ml of dimethylsulfoxide. The maction mixture was 
heated at 11 OOC for 25 h. After cooHn;~ the reactmon mixture was partitioned . 
between ether and water. The ~ayem were separated and the aqueous ~ayer 
was further extracted with ether. The combined ether extmcta were washed 
with brine; dried (MgS04)~ and concentrated to afford an ofm which was 
d!ssctvGd ~n ether fellowed by the addition of etharem Ha~ The resulting 
slurry was fUtemd and the resulting scHd was partitioned between methylene 
ch~oridle and saturated aqueous bicarbonate solution. The aqueous layer 
was extracted with dich~cromethane. The combined organic extracts wem 
washed with brine, dried (MgS04), and concentrated to give an oH. 
Purification by flash smca gel chromatography (9:1 to 87:13 · 
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hexanes/acetone) afforded an oH which was triturated wtth ethereal HCI to 
provide 506 g· (6·0%) of aldehyde intermediate as a ·monohydmch&orkte·sait. 

The free base of the ruy!piperazlne aldehyde described above was 
prepared by treatment of the hydrochloride salt with ~carbonate followed by 

extraction mmo eh~omform to provide a brown o!~ (1.90 g, 5.61 mmcl) which 
was dlsso~ved ffin 120 ml of anhydrous ethyl ether~ cooled to 0°C. To this 
mixture was added dropwtse a somutton of ~ethylmagruaum bromide fn 
eth)i ether (2.30 m~ 2.9 M). The reaction mbctum was kept at OOC for 1 h 
and then was warmed to ambient temperatures After 15 h of dmng under 
nitrogenw the reaction mixture was eoo~ed In an ~ca bath and saturated 
ammonium chk)ride solution was added. After neutmHzation wtth so~id 
sodium bicarbonate, the mixture was extracted with chllomform~ The 
·eh!~rotorm··extrets· wre mmblnl'd, dried (Haz804), and mncentmated to 
provide a mfght brown oit This material was dlsso~ved in math~. and HC~ 
(1.0 ml) was added. When ethyl ether was added, a cmmnseofored 
preapttme came out of solution. RecrystaHb:don from methanol/ether 
provkied 1.33 g (55%) of alcohol 2 as cream-a>lored ;mnu~88, mp 1 ~ 
194°C. The 1 H NMR In 020 supported the assigned structure .. 

Sementam an~ysts: calculated for C22H30N202 .. 2Hc! .. o.1 H20: C, 
61.56; H. 7.56; N, 6 .. 53; cm~ 16.57; H20. 0.42. Found c, 61.92; H~ 7.70; N, 
Et57; CS, 16.22; H20, 1.67. 

EXAMPLE 3: 1 .. !3:AC1.tgxymttby.kmenxUmdlrt:ti2~n .. 
nudbxlethQXX)pb,epyU .. £11JHHVIDL (3) 

The free base of 1 .. (3edl~ommethylphe~)-4i2 .. (1 .. 
methy~ethoxy)phenyl]pmpemzfne (described In Example 2) was prepared by 
treatment of the hydrochloride samt with bicarbonate to pmvkie a brown ow~ 
(5.50 a~ 13.9 mmol) whmch was dfssclved Mn 70 ml of ac&tonltr!We. To thms 
soiutmon was added potassium acetate (2.73 g, 27.8 mmoi) and 18set'O'M1-6 
(0.18 a~ 0.10 mmo[). The reaction mlxtum·was mlwced·under argon for 4 h. 
The reaction mixture was concentrated In vacuo and the residue was 
partitioned between dk:hloromethane and watctr·. The iayers were separated 
and the aqueous ~ayer was extracted with dlchloromethane. The organic 
extracts were combined, washed with brine, and dried (MgS04). The 

organic Dayer was concentrated, and the residue was taken up wn ethy§ ether. 
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ms soiution was added to ethereal Hem. The res~ting pNdp,tate was 

coHocted, wash.ad wtth· ethyl ether; and· dried under vacuum to provide 5.3 g 

{90%) of acetate dlhydmchloride 3, mp 174°C (dee). The 1H NMR 

supported the desired structure • . :,,. . 

Emementam an&Aysls: Calculated for C23H30N203~2.0HCl·0.5H20: C, 
59.48; H~ 7.16; Nw 6.03; Ci, 15.27; HzO~ 1 .. 94. Found C, 69.80; H, 7.11; N, 
5.03; C~, 15.30; H2(), 2.20. 

EXAMPLE 4: l .. (3sHXdmmuttwJRb1md)md'OO+C2 ... (1: 

m1tbrJllbanlRb1D.d. .. m•nmut (4) 

To a solution of 85% KOH (0.5 g, 7.57 mmd) In 50 ml of methane~ 
· wa added aompoond·S' (2.so·v, ·&.91·mmat) .. Aftfrovamtght'Stlmng, thin 

~ayer chromatography Indicated very Httie reaction progress so the reaction 
mbdura was ndwcad under argon for sawram minutes. Chromatographic 
ana!lysls stil ind!cated ltttia reaction progress so the reaction mixture was 
coo~ed. Additional KOH (0.53 g) was added and reflux was continued 
another 15 minutes. After this period of time, the starting materi&m was 
comp~ete~ consumed@ The reaction mixture was coooomrated, and the 
residue was pmtttloned between meth,mene chk>ride and water.. The layers 
were separated, and the aqueous iayer wa.S further extracted with methytene 
ch~olide.. The organic extmcts were combined, washed with brine, and dried 
(MgS04). The organic extract was concentrated to provide an oH which was 
dissomved h1 b'rop·ropand and filtered through MgS04. To the filtrate was 
added malelc add (0.725 g). and the resulting mixture was conoontrated mn .. 
vacuo to pmvide.an-di which.was partitioned. between 3 N NaOH and 

meth~ene ch~oride.. The ~ayers were separated and tho aqueous layer was 
extracted with dich~oromethane. The organk: extracts were combined, 
washed \Mth brine~ and dried (MgS04). The organmc extract was 
concentrated, and the msuWng owl was purified on llC mesh mHca (97:3 
meth)1ene chbride: methanol). The purified material was dissolved In ethyl 
ether and added to ethena-HCI~ The resuWng pradpttate-was-mmeeted by 
suction filtration and washed with ether. The sample was dried to provide 
1. 72 g (70%) of benzyt ak:ohol dhydrochioride 4, mp 201 °C (dee). The 1 H 

NMR supported the desmmd structure. 
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Elemental analysis: Calculated for C21 H2eN202 .. 2.0HCI: c. 61.02; H, 

7~-31; N, 6.78.·· Found C, 60.87: H, 7.25: N, ·6.78. 

EXAMPLE 5: [3 .. l+(2~Mllhgxyphg_Q~ .. 1~Qjg_l!IZIDYiJmethy0:Sk 
ghg_oylb1nz1n1m1thaoa1 (5) 

The free base of 2emethoxypheny& plpenmne was prepared by 
treatment of the hydrochloride salt wtth bicarbonate foHowed. by extraction 
!nto methylene ch~oride to provide a brown oH (58.0 g, 302 mmol) which was 
dmssowed mn 650 ml of tetrahydrorumn. To this ~ulon was added 3 .. 
cyanobenzyi brom~de f10.8 g, o.382 mo~) and tri~fne (54.7 ml. 0.382 
moO. The resuiting suspension was refluxed for 20 h. After COG4~ng, the 
reaction mixture was poured wnto 1 N Ha so~ution. The msuttmng so~ution 
w ~ ~ elaer; baslfied win tmld-K!8&.9s ··and extracted with 
ch~omfomm. The ch~oroform extracts were combined, dried (N112S04), and 
concentrated to provide a golden brown oil. Purification on a Waters De~ta 
Prep 3000 LC apparatus afforded 89.3 g (93%) of a golden brown solid 
whose spectmm properties were consistent wroth the desired structure. 

To M lc&eCO@med solution of 1 .. (3.qtanobenzyl)-+(2e 
methoxyphenym)plparutne (16.5 gr. 53 .. 7 mmol) ~n 800 ml of tetmhydrofumn 
was added a so~ution of phonyWmagneslum bromide In ethyl ether (53.6 ml. 
3.0M) under nitrogen. The solution was smowty warmed to 2S°C and then 
brought to retiux. After 8 h of reftux. the reaction mixture was subsequently 
cooled tc O°C, and Ice cold SN Ha solution (650 ml) ~ added. The 
reaalon m!xture was then stirred at ambient temperature for 8 h.. After 
rooming, the reaction mixture was poured into a separatory funnei and 
washed wrath ether. The aqueous layer was then bmdlad with K2(:03 and 
then extracted with chloroform. The organic extracts wera com~ned, dried 
(Na2S04)~ and concentrated to provide a dark brown oH.. This material was 
purified on a Waters Deb Prep 3000 LC apparatus (10% hexaness 
chioroform) to afford 19.4 g (93%) of desired! benzophenone as a brown oH 
whose 1 H NMR mn CDC~3 was consistent with· the desired structure. 

To a solutmon cf thws benzophenone (3 .. 00 g, 7.76 mmoO In 75 ml of 
absolute ethanol was added sodium borohydride {0.35 g, 9.31 mmol). After 
36 h of stmmng under nitrogen, the reaction mlxtum was analyzed by thin 
layer chromatography which indicated a 90% conversion to product 
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Addttionai sodium borohydride (0.07 g) was added and stirring was 
continued for·another-·18 h.. After cooing In an Ice bath, 1 N HCI somution (11 
ml) was add&~ .. The rasutting suspension was.stirred. for one mln&Jta and 
then was basified with soild K2C03. This mixture was extracted wtth 
ch~oroform. The ch;orofcrm extracts were comtinad, dried (N32S04), and · · 
concentrated to pmvlde 2.84 g of .a white foam. This mllteri~ was dissolved 
In methane~ and pemtdoric add (1.2 ml) was added. The so~ution was 
trttumted wtth ethy~ ether. The resultant soHd was recrysbdllzed from 
methanoVethY1 ether to afford 1.45 g (31 %) of 5 d~perchmmte as a cream .. 
colored powder, mp 19&-210°C. The 1 H NMR In 02() supported Ule 
assigned strucrure. 

E~ementall anmysis: Calculated fer C25H2aN20282 .. 0HCi04 .. 1 H20: C, 
49 • .U:H;--5 .. -31~ N,''4t64:0~ 11~61:H!&,-2.97; FauM1&,-49111:.W, 6.58: N, 
4.62; C~~ 11.66; H20~ 5.36. 

EXAMPLE 6: l3:14:(2 ... MettJoxmb1nyt) .. l .. AlR1mzloy)JmlthJQ .. q .. mlth!l:si: 
1thylb1nz1n1mfdbtu:ml (I) 

To an mceseoa~ed somutlon of 1 .. (3seyanobenzym)e4-(2 .. 
methoxyphen~)plpenmne (20.0 g. 0.0849 moo ~n 750 ml cf tetmhydrofumn 
was added a so~ution of methytmagneslum bromide In ether (65.0 ml. 3.0 
Ml) under nitrogen. The solution was s~O'My warmed to 25°C and then 
brought tc rdux. After 8 h of reflux, thin layer chromatography !nd!cated 

. oomp~ete reaction. The reaction mixture was then cooled to ooc. Ice ccid 6 
N HC~ s~i~cn (600 ml) was added, and the reaction mixture was st!rred at 
ambient temperature for 15 h. The reaction mbdure was. poumd Into a 
separatory .funne~ and washed with ether. The aqueous ~ayer was then 
basifled with K2C03 and then extracted with ch~oroform. The organic 

extracts were combined, dried (Na2S04), and concantratad to provide a 

dark brown cit Th~s material was purified on a Wateirs Datta Prep 3000 lC 
apparatus {10% hexanesachloroform) to afford 1 S.O g {78%) of expected 
methyl ketone as a brown oil whose 1 H NMR In C003 was consistent with 
the desired structure. 

A solution of the material prepared above (4.20 g. 12.9 mmol) run 150 
ml of tetrahydrofumn was cooled to a 78°C under nlrogen, and a solU'tion of 
ethyhnagnesium bromide In eth~ ether (8e6 m~ 3.0 M) was added. After 
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stirring at ~ 78°C for 2 h, the reaction mlxl~re was stowmy warmed to 25°C. 

After· U> h·of mflux;·thkt iayer:chrommography lndmcated that stall'tlng materia§ 

had been oompieteiy consumed. The reaction mixture was then coated to 

0°C, and saturated bicarbonate sc~ution was added. The resuttfng solutmon 

was then extmcted with chlorofonn. Tua organic extmdS were ccmblnedw 

dried (Na2S04)w Md concentrated. The residua was purified on flash silfca 

ge~ (10% hemne&dlioroform to 2 .. 5% hexane&-Chlommrm) to afford a 

brown o]i whwch consisted of the desired product in addition to a faster 

m«Mng impurity by thin iayer chmmatogmphy. This material was mpurified 

by flash coiumn chromatography on smca ge~ (10% hexanes..ch!cmform to 

3% methano~se~omform) to proviiie 2.35 g of a brown mt Thia material was 

dissolved in methane~ and fummic add (0.68 g) was added tonlowed by 

tritumtion with ethyl ether. The nasulant solid was ~~ized from 
acetonelethym ether to afford 1.62 g (30%) of 8 hemlfumamte u a snOWs 

white powder, mp 178.S.179.5°C. The 1H NMR in CD30D supported the 

assigned structure. 

E~ementam analysis: Calculated for C22H30N202@0.SC4H404: C8 

69.88; H9 7.82; N, 6.19. Found C, 69.81; H, 8.14; N, 6 .. 85. 

EXAMPlE 7: GH4:(2-:M1._tb_axmh1nyU ... 1 .. R1PtmzlmdlmethyU~a .. U: 
m1tbxJQ.tb~l..-blnz1n1mllb1m2l (7) 

To an mceseooled solution of 1 .. {3..cyanobenzyi) .. "9(2 ... 

methoxyphany!)plpenmne (5.60 g, 18.2 mmo~) mn 250 ml of tetmhydmfumn 

was added a solution cf lscpropymmagmasmum ch~oride in eth~ ether (27.3 

ml© 2.·o M) under nlrogen. The solution was slo~y wanned to 25°C and 

then brought to mfiux. After 1 o h of retlux, thin layer chmmatography 

ind1cated that the mac:Uon was complete. The reaction mixture was then 

coo~ad to 0°0, lee cold 6 N HCl so~ution (200 ml) was added, and the 

reaction mbcture was stirred at ambient temperature for 4 h. The reaction 

mixture was then poured Into a sepandory funne~ and washed with ether. 

The aqueous ~ayer was then bulled wfth K2C03 and then extmcted wMth 

chloroform. To fa.cHltate separation of the two ~ayans, brine was added. The 

organic extracts were combmned, dried (N112S04). and concentrated to 

provide a dark brown cH. This material! was purified on flash sHm gel (1 o/o­

hexanes..chlorofcrm to chloroform to 1 % methanc~senlomform) to afford 4.08 



. . 20 
g (64%) of the expected msopmpym ketone as a brown oil whose 1H NMR in · 
CDCl3 was consistent with the desired structure. 

To a so~ut!on of th~s ketone (3.90 g, 11.1 mmol) In 100 ml of ethanol 

was added! sodium bomhydrlde (0 .. 50 g, 13.3 mmof). After 15 h of stirring 

under nttmgen, the reaction mixture was anmyzad by thin layer 
chmmmogmphy wh1ch Indicated that reaction was complete.. After ccotmng 

~ ··)n an IDOi bath, 1 N HC~ saiution (15 ml) was added. The mwWng 

suspension was stirred for one minute and then was baslfied wtth sotki 
K2CQs. This mixture· was extracted wfth chlioroform. The diiorcform 

extmm ware combined, dried (Na2S04), and concentrated. The residue 

was punted on flash sHk:a gel (1% hexan..ehk>mform to pum chlomform 

to 5% methano~~~ormorm) to provide a pale green o~i. This materild was 
dssolVed In methma and tummtc 8ckt(1.32 g) ;WM ddd8d. ·The solution 

was tritumted wlth ethyl ether.. The resultant sotmd was racrystaltmzad from 
acetone/ethyill ether to afford o.so g (19%) of mcohm 7 hemffumamte as a 

ftuffywhfte poV«ier, mp 160.-161°0. The 1H NMR In CD30D supported the 

assigned structure. 

E~ementam mud)'lis: Calculated fofC22H30N2()zeO..SC4H404· 
O .. SH20: c, 68.38; H, 7.89; N, 6.65: H2(). 2..14. Found c, 68..25; H. 7.82: N. 

6.63; H20~ 1.92. 

EXAMPLE 8: [3:(f::(2~MfdhgmtJ1ny]) .. 1 .. p~pemzloYUmdDJJ:q .. ,gycloh1Ull~ 

b1nzen1metbugi (I) 

To an mceeCOO~ed solution of 1 .. (3.qranobenzyi)e4e(2 .. 

methoxypheny])pipenmne (5.60 g. 18e2 mmol) !n 250 ml of tetrahydmfumn 

was added a solution of cyaohexy!magnemum ch[oride mn ethyl ether (27.3 

m~ 2.0 M) under nttrogen. The solution was sWowiy warmed to 25°C and 

then brought to reflux. After 48 h of reflux, th~n ~ayer chromatography 

mndlcated that the reaction was complete~ The mactmon mbdum was then 
coo~ed to ooc~ ice coki 6 N HCI solution (200 ml) was added, and the 

reactmon mixture was stirred at ambient temperature for 3 h. The reaction 
mmxture was then poured Into a sepamtory funne~ and washed ~th ether. 
The aqueous mayer was then baslfted with K2C03 and then extmded ~th 

ch!orofmm. The organic extracts were combined, dried (Na2S04). and 

concentrated to provide a dark greenebrown oHe This material was purified 



on flash sila gel (1% methano!<>ChlomtoM,) to afford 7.88 g (quantitative 

yield) of expected cydohexyt ketone as a brown oil whose 1 H NMR 1n 

COCi3 was.ccnsJstent wtth .the .. desired strudure. 

To a sdution of this ketone (4.60 g, 11 .. 7 mmol) in 100 ml of absolute 

ethane~ was added sodum borohydrida (0 .. 58 g, 15.2 mmol). After 15 h of 

stimng under nitrogen, the reaction mbctura was an&myud by thin layer 

chromatography which lndicmad that a anal amount of unreacted ketone 

remained. AdldWonall sodwum borohydrida (0.1 g) was added to the reaction 

mixture, Md stirring was continued for another 24 h.. Alar cooHng In an m 
bath~ 1 N HQ sdution (16 ml) was added. The msuWng suspension was 

stirred for one minute and then was basHlad with soMd K2(;Qs. This mixture 

was extracted! with chk>rofonn.. The ch!orofomm extracts were comb~ned, 

dried (Na!S~~ Md mnceAV8&8d ia psovim a 90iodes& toam.. "thls.... ~-··· 

materitd was dmssoivGd In methan~ and perchforic add (1.40 ml) was 
added. The smution was tritumted wtth at~ ether and hexanes. The 

resu~tant so~md was raaystalHzed from methano~ethyID ether to afford 3.00 g 

(43%) cf &Bcohoi I dlperchlorate as a white powder. mp 230e240°C 

(decomposition). The 1 H NMR !n DMSO-d& supporteql the asmgned 

structure. 

Elemental analysis: CaJa.dated for C25H34N202·2HCi04: C, 50.43; 

H, 6.09; N~ 4. 70, Cl 11.90. Found C, 50. 71 ; H, 6.22; Nw 4. 72, Cl 11.90. 

EXAMPLE 9: l~l4:(2 .. MettmqgypheD~l .. 1.,pimuJWDYIJmetb~e 

gt]enyfbgnz1nameth1aoi (9) 

The hydrcchtorida ad of 2 .. methoxyphenym ?@penmne (40.0 g; 0.175 

mo~) was suspended In 400 ml of tetmhydrofumn. To thfs solution was 

added 4aeyanobe~ bromide (41.2 g, 0.210 mo!) and triathyffiammne (73 .. 1 

m~ <t525 mo~). The resulting suspension was reluxed for 30 h. After 

coc~mng~ the reaction mixture was poured Imo 1 N HQ solution. The 
resulting solution was washed with ether, baslfied wtth so~id K2C03, and 

extracted wmth chlorofonn. The ch~oroform extracts were combmned, dried 

(N112S04). and concentrated to provide a golden brown oil. Purification on 

a Waters De~ta Prep 3000 LC apparatus affomed 51.3 g (95%) of a cream­

coiomd solid whose spectraJ properties were consistent with the expected 

benzylary!piperazmne. 
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To an· ~ed sdUtion of 1 "'{4-qtanobenzyi~2 ... 
methoxyphenyi)pipenmne (17.0 g, 55 .. 3 mmom) in 800 ml of tetrahydmfunm 

was added a so~utmon of phenylmagnesfum bromide 111 ethyl ether (55.3 ml, 
3.0 M) under nitrogen. The sc~utlon was st~y warmed to 25°C and then 

brought to reflux. After 48 h of reflux, the reaction mfxtum was subsequently 
coo~ed to O°C, and lee cold 6 N HCI so~utlon (650 ml) was added. The 
reaction mixture was then stirred at ambient temperature for 2 h. After 
ooolmng~ the reaction mixture was poured Into a separatory funne~ and 
washed wtth ether. The aqueous layer wu then basffied wmth K2;C03 and 
then extracted with chloroform. The organic extracts were combined, dried 
(Na2S04}, and conoontmted to provide 25 .. 5 g of a brown oU. This material 

was d!sso&ved in methanol and concentrated hydmchioric add was added. 
The~ WSl't1im1atee'witft etftyi ethef.- The Naulellt _., was. 
reaystaHlzed from methanol/ethyl ether to afford 16.5 g (64%) of the 
expected benzcphenone as ' pream--comored powder, mp 2ao .. 2aaoe. The 
1 H NMR ~n DMSO=ds supported the desired structure. 

E&ementam anaiysis: Calculated for C25H29Cl2N202·2.0HCM>.2H20: 
C, 64$85; H, 6.18; N, 6 .. 05; C~ 15.31; H201 0. 78. Found Cw 65.05; H, 6.20; N, 
6.46; Clw 15.19; H20, 0.68. 

The free base of the benzophenone described _above was prepared 
by treatment of the hydrochloride salt with blcm'bonate followed by extraction 
into methylene chloride to provide a brown oU {4.30 gw 11.1 mmoi). To a 
so!ution of this oH In 11 o ml of absolute .ethano~ W8' added sodium 
borohydride (0.55 g, 14.5 mmol). After 16 h of stirring under nttrogen, the 

reactmon mixture was analyzed by thin !ayer chmmatogmphy which mndlcated 
a 90% conversion to product. Additional sodium borohydride {0.1 o g) was 
addect and stirring was continued for 1 h. After coomi_ng. In an k:8 bath, 1 N 
Hem so~ution (16 ml) was added.. The mst.dting suspension was stirred for 

one mh1ute and then was basifled with soHd K2COs. This mixture was 
extracted Viith chlomfonn. The chloroform extracts were comb~ned, dried 
(Nai2S04), and concentrated to provide a yemlow foam. Purification by flash 
siHca ge~ chromatography (chloroform to 1 O/o methanoUch~omform) afforded 

a whfte foam. This material was dissolved in acetone and fummic acid (1.1 

g) was added. The solution was tlitumted with ethyl ether. The resultant 

soUd was recrystamzed from acetone to afford 1.55 g (28o/o) of 9 fumarate as 
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fluffy white ~rystas, mp 19S.196°C (decomposition). The 1H NMA in DMSOe 

ds supported the· asslgned·structure. 

E~emental analysis: Calcu~atad .for C25H2eN202·C4H404: C, 69.03; 

H, 6.39; N, 5.55. Found C, 68.74; H. 6.37; N, 5.63. 



Tab~e 1 
R2 OR3 

R' I -G ' R' 0-" ' -e::: _ NJaCHz . A5 

Sub1muuon 

PIUern of CH2 er [D .. 2 

1 2 Ra 4 5 and C(OR3 )R4 R5 5 m /kg Escape lEUnd!ng 

Comp.# R R R R U~> Loss KaI (nM) 

1 2-0iPr H H Ph H . 1,3 .. 94.s Hi 5 

2 2·0iPr H H Me H 1.3 -66.5 0 56 

3 2·0iPr H Ac H H 1.3 .. $e.o 38 51 
~ 

4 2·0iPr H H H H 1.3 _,9.2 13 302 

5 2s0\MG H H Ph H 1.3 ·$4.6 2 81 

s 2·0Me H H E? Me 1.3 -66.0 2 ~98 . 

1 2·0Ma H H I Pr H 1.3 ·f8.8 12 90 

8 2·0Me H H cHx H 1.3 ·92.9 2 16 

9 2·0Me H H Ph H 1.4 -99.4 32 53 
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1. A compound of -the formula-I: 

I 

wherein R1 and R2 are l~ependentiy .Wected fmm any of H, C1sC9 

~ky~, C4-010 cydo&mkJi, c~e hydroxyai~, c1 .. c111ko~. aryloxy, 

hydmxym, triluoromethyl. trffluommettloxy, cyano, C1'-08 elkythlo, 

ha[ogen. nmtro, C1 ..Ce haJoalkyl, amino or C1-01 monoe or cl~ 

&mkyiamlnc, wfth the pmvlao that R1 and R2 can not boU1 be H at the 

same time, or R1 and R2 me combined together to fonn a fused ring 
system of the formula n: 

II 

wherefn B together with the 2 carbon atoms of the phenyl group forms 

an entirely or pmt'y unsaturated cydlc group having S.. 7 ring atoms 
and within the ring 1 .. 3 hetero atoms nm the group o. S and N may 

be present wtth the pmvmo that the sum of the number of oxygen 
atoms and su~ptmr moms is at most 2, and tt1at the nftmgen moms mn 
the ring may be substituted with Ra se~ected from any one of H. C1 .. 

ca &mkJI, C1 ..ca hydroxyadkyl or c1-01 &eym; 

RI and R7 may be ~ndependentmy selected from any one of alk~. 
eydo~kym, phenyl, substituted phenym or hete~. hydmxyafkym, 

Edkoxymiqri. mkoxy, aryloxy, alkynhlo, arytthlo, mon0e0r d!..alkylammno, 

mono .. or di~arylaminc, hydroxyl. amino~ al~, alkoxy, amino, or 

monos or 
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di~alkyla:minocarbonyl., nit.re, cyano, haloqen, 

trifluoronethyl, trifluoromethoxy, anino or mono~ or 

di~alkylaminosulphonyl; 

Variable • has a valu~·a.~3 and p has a value 0~2; 

Variable n bas a value of 1~4; 

A is either CH or N; 

R3 is selected from any of H, c1~c8 acyl, c1~c8 alkyl, c4~c8 
cycloalkyl or aralkyl; 
R4 and R5 are independently selected from any of H, c1~c8 
alkyl, phenyl /1 substituted phenyl, aralkyl wherein t.he alkyl 

port.ion is cll.~c8 , c1~c8 acyl, c4~c8 cycloalkyl; or R4 and R5 

are taken together to fern a rinq havinq 4~10 ring atoms, 

which rinq is saturated or unsaturated, substituted er 

unsubstituted and contains from o to 2 hetero atoms selected 

fron one or more of s, o or N; 

R9 and R10 are independently selected from any one of B, 

c1~c8 alkyl, c1~c8 alkoxy, nitro, haloqen, haloalkyl, c1~c8 
alkylthio, amino,_ or c1~c8 mono~ or di~alkyl amino; 

or a pharmaceutically acceptable salt thereof. 

2u i:rbe compound of claim l of the formula I(a): 

OO{a) 

l.. The compound of claim 1 or claia 2, wherein lB forms 

toqether with the 2 carbon atoms of the phenyl group an 

entirely or partly unsaturated rinq consistinq of 5 atoms, 

which ring contains at least 1 o:xyqen atom; 

R6 and R7 are selected from any of alkyl, alkoxy, hydroxyl, 

nitrow cyano, halogen or trifluoromethyl; and 

m and p have the value of 0~2e 
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4., The compound of any one of clains l to 3, wherein R1 and 

R2 are independently selected from any of H, c1~c8 alkyl, 

c3~c7cyeloalkyl, c2~c4 hydroxyalkyl, c1~c8 alkoxy, aryloxy, 

hydroxyl, trifluoromethyl, cyano, c1~c8 alkylthio, halogen, 

nitro, c1~c8 haloalkyl, amino or c1-c8 mono~ or di­

alky:llamino .. 

5.. The compound of claim 4, wherein R1 and R2 . are 

independently selected from either of alkoxy or He 

6.. The compound of claim 5, wherein alkoxy · is either 

i~propoxy or methoxy. 

7.. The compound of any one of claims 1 to 6, wherein R4 and 

R~ are independently selected from any of phenyl, c1 -c5 

alkyl or cyclohexyle 

8.. The compound of claim 7 /1 wherein R4 and R5 are 

independently selected from either of phenyl or c1~c5 alkyl@ 

90 The compound of any one of claias l to 8, wherein the 

relationship of C(OR3 )R4R5 s-ubstit.uent with the ~CH2- group 

on the C(OR3)R4R5 bearing phenyl ring is 1,3. 

lOc The compound of any one of claims 1 to 8, wherein the 

relationship of C(OR3 )R4R5 substituent with the ~CH~ qroup 2 . 

on the C(OR3)R4R5 bearing phenyl rinq is 1,4. 

llo Any one of the compounds: 

J~[4[2[(l~methylethoxy)phenyl]-1~piperazinylmethyl] 

phenylbenzenemethanol; 

4~[4~[2~(1~metbylethoxy)phenyl]~1~piperazinylaethyl]~a~ 

phenylbenzenemethanol; 

J~[4~[2~c1~nethylethoxy)phenyl]~1~piperazinylmethyl]-a~ 

ethylbenzenenethanol; 

1~(J~acetoxymethylphenyl)methy1=4~[2=(1~methylethoxy) 

phenyl]piperazine. 
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t. II S ·* 

12 .. A composition compr1s1n9 the compound of formula I as 
recited in any one of claims 1 to 11, and a pharnaceutically 
acceptable carrier, said compound beinq present in a 
therapeutically effective amount. 

13 .. The compound of any one of claims 1 to ll. or the 

eoapesition of claim 12 for use in treatinq schizophrenia .. 

14 .. A compound of the formula: 

wherein R1, R2 and R4 are as defined in any one of clains l 
to 11. 

150 A compound of the formula: 

wherein R1 and R2 are as defined in any one of claims l to 

11 .. 


