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ABSTRACT

Thr present invention relatea to 1,4-

dipubstituted-piperidinyl compounds that bave

utility as analgesics and as macle relaxants.
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1.4-Dipubatituted-Piperidinyl. Compovwnds

The presant Invention rvelates to 1.4~
disubstitutad- piparidioyl compounda which are naaful

as analpeaics and muscle relaxanta.  Another aspsoct

of the invention relates to mathods for relieving

pain. A further sepect of the prasent; fnvention

relatea to methodsa for relieviog musc e apammes .

A wide mumber of compounds are ocurrently
available which pnassas therapautin activity as .
analpgesics. Unfortunately. most nf the more potent
analpenics ars narcotics. Narcoties are votentially .,
addictive‘and therefore are prone to abune by |

susceptible individuals.

There are also a large number of compounds'
avallable which are capable of ralieving muscle

spasmn. Hont nf these compounds have undesirable

sida affectns puch as medation and impsirment of

wmotor skille.

Thus, it wonld be a valuahle contribution
to the art to develop potent analgesics which are
non-narcotic and therefore devoid of ubuho

potentinl.

[t would aimro be a valuable conbribution to
the art to devalop murncle relaxante which do not

sadate the patient or impalc hir motor skille. In
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accordance with the pregont thvention a new claﬂé of’
analgentce and muncte relarantr have been
dismcoverad. Theﬂﬁ compoymdr mny be represented by
the formuine: |

' R
.

. »
FORMULA |
| - Y B
A ‘ '
FORMULA 11 .
wherein:
a) in Formula 1. ench R and R s

independently nelected from the gproup consisting of
lower slkvi. fower alkoxy. bydregen nnd halogen:

and,

b) in Formula 11, X ir represented by
either a carbonyl proup or a hyilvoxymethy lene £roup;
A° is at leamt one mnhat ituent nelected from ﬁha

group consirting of halogen, lower alkyl, and lower
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alkoxy: and. A in salected from the aroup consisting
of halogen, hvdtoann. lowar alkyl. and lower alkoxy:
with the provisc that when X in a carbonyl group. A’

im not a halogen when A is a lower alkyl or lowar

)

5 alkoxy.

‘
2

Additionally, it has bsen diacovoradfthat
the following known compourkis have utility as

analpgesicn and an mpitle ralaxanta:

FORMULA: 111

o 1e » ' |
;f R ) ' ) . »
o ‘ onon ™ cﬂz" i ‘oo
W \ o | —

FORMULA 1V
wheroinﬁ
n) 1 Formula 111. X is reprssented by a
15 carbonyl ureub or » hyvdroxymatbylene group; and A l»

splected from the gromp conaisting of halogen,
hydrogen. lower alkyl. nnd lower alkoxy; and,
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b) | in Formula 1V, each B and B” are
independently malected from the ﬂfonp nnnsiﬁtinﬂ of
hatogen, lower alkyl, léwer,njkoxv, and hydrogen;
witﬁ the proviao that ' and B are nnt both

halogens.

Thuna., the compovmds of the presant -
invention which possesa thervapeutic ntility as
analgenicn or mncle relaxante may be convenient ly

represented by the fnllnwinﬂ-ﬂenﬂric formlar

— Z-CHZ- Y

FORMULA V

-wherein:

Y is rnwreséﬁted by & hydroxymethylene group or a
“éarbonyl'urouv;'x is repressuted by a
hydroxymethviene group or n carbony | arhﬁp; eﬁch D
and D Aare independently nelected from the nrbup
conminting of lower alkv), lower alkoxy. halogen end'
h‘ydrogﬁu: with the tollowing provisom: 1) that when
¥ and 7 are Loth represeotad hy carbonyl groups.

then D im not a lower alkvl or lower alkoxy when D°

im a balogen; and, 1i) that when ¥ i rapren&nhﬁd by

a carbonyl proup and %4 in represented by o
. r
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hydroxymethylene proup, then N and D are nok botb

halogens.

An vaed 1o thia application:
an) the term hvdroxymethylene group

refers to a structure covresponding to, -~-CHOH - :

by the term ecarbonyl group refers to a

structure corvasponding to ~C0 -

) the term halogen vefern to a

fluorine, chlorine or bromine atom:

Ay the term jower alkyl grouwp refers to
a branchad or ptraitght chain alkyl group containing
L]

from 1--4 carbon atoms, such am methyl, ethyl, n-

propyl. ipopropvl. n-butvl and imobutyl;: and,

a) the term lower alkoxy group refers to
a straipght orv branched alkoxv growp containing from
1-4 oarbon atomm, such as methoxy, ethoxy, n-

PTOPOXRYV, irapropory, n-butoxy and tnobutoxy.

The expressinn "phnrmncantinnjly~aconptable
acid addition salte” is intended to aﬁply to any
non-toxic organic or inorganic acid additioﬁ'ﬂalt ot
the basme compounde reprasented by Formulas |-V
[1lustrative inorganic acide which form suitable
malte includa hvdrochloric, hydrobromic, sulphuric

and phoaphoriec acid and acid metsl salte such amn

- -
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sodium monohydrogen orthophosphate and vnbnaaium
hydrogen sultate. J1lustrative organic acldse whioh

form snitable maltn incinde the mono-, di- and

tricarboxylic acids. [1luntrative of anch acida .

are, for axample. acetic, glycolle, Jactic, pvruvic,

malonie, suceinic, aglotario, fumartc, malie,
tartaric, nitric; arcorble, maleic, hydroxymalelc,
banzolc., hydroxybenzoie, phenv]ncetiﬁ,.ninnamin.
maliecylic. 2~phen0xybanzniq.and(ﬂulfﬂnic acids nuéh
aﬁ'ﬁnthanennjfnnic mcid,‘paholnenvnulfqnic acid and

2~hydrnxynbhnna aunlfonic acid.

‘Hoﬁe of the compounds of Formulae I-V
odntain nnymmétric cenﬁera. Any reference in thise
applfoaiion to one of the. 0ompohnda‘r«preaentnd by
Formulee 1-V in mmnnh to sncompasna aither a Bpnvifio
optical igomer or a mixture nf enant tomaers ov
dlasteriomera. - Tﬁe apecific optinal ysomers can be
aapnfahnd and racoversd by technignes known in the
arh rmich as vhromniographv on chiral nrntionnry

phases or resolution vla rhjrnl Bl fnvmation ﬂnd

aubneqnnnt neparation hy Aaalective crynbnllizafinn.

The npeﬂlfin optical imsomers can'aleo be
resolvad by the nme of enantiospecitic enzymes as 1
known in the art. For exsmple in thome compounda

contaihina an aleohol, the alcohol is nﬁylated with

an acylatiog agent such ans acetyl chloride, butyreyl

r

T

-3 .

BAD ORIGINAL Q

A



b

10

16

20

256

27115

N

chlorvide. chlarvoncetyl chloride, or, theair
equiya]wntﬂ, Tha compound cwnhalnihe Lhe acylated
alodhni in Lhen contaocted with a poltable
mnanb!mﬁpénjfin en#ymn thoreby produeing the desired
sbereoinnmnricallv‘enrjnhad ateohol via enavmatic
bydrolynin. ‘The danired alnohol can be peparated
from the complementory ﬂherﬁninnmnrtnal]y envichead
acylated alcohol by product by chromntographic
technlquan as Is known in the avht. Rxamplag of nnnﬁ
anzymes include the fungal lipase Amano AP*lﬂEl
darived from Aspergillue nlger and the fungal 1jpase
dearived from Candida cvlindrvacea. Tha seylation ia
typlcnlly unndu&hnd in an aorganin anlvent such an
DME. ‘The enzymatic hydrolysis is tvpically
conductnd ln.ﬂn aquaons bufler with or without an
Urﬂéniu gyl vant; nuch'ad haxaqe. baptane, chlorotorm,
ethyl ether and dichlprummhhnnh. The gquantity of
anayme ©an vnrf»wjdalv am knewn to those skilled in

the art. .

-

An alternative moethod of resolving those
compounda of Formilas 1-V which comtain an alcohol

is by enzymatic esterification. The racemic alcohol

‘containing compound of Formilae -V in contacted

with a snitable enantlospecitic anzywe, suoch an one
of thone described above, in the presence of an
anteritfying ngent much bubkyric #nid, palmytio acid,

lauric nocid, athv) acetate, or dichloroethyl

2
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bukvratn . The danlieed mieraairomarical iy enriched
antar and the complementaey aterenicomerically
pnrichnd alcoahol by product. can be reparatted hy

convent ionnl chromatopraphic techniaquen.  After the

desired anter in poparated, 16 can be enbjected to A

bastc byvdrolvatir Lo proaduce the desired (:('_mqpm;i"ul.
The apnsvaatic eateritication tn alao vaicallv
condneted In an eovpanic solvent asuch an one of thdﬂé
described above. Other enantionapecific enzymer are
‘lmov_m in the art.  bome ot these moy alno be
sultabie for eitbhor of the resolntion technigues
d;i.ﬁ(‘:!lﬁﬂf?(l! above an ’hnnwn ton those akilled in the

art.

Representative axamples of auibable
analgesics and muscle relaxanta represant.ed by

Formnln -V are thone illuﬁtrgtnd be low:

) (9. 4-dimethoxypheny U 1-12-( 4~

fluornphnnvl)wZ»hydrnxyﬂthvlde-piparidihyllf

mathanone;
by Aa-f4-fivorovheny 1Y -4-T( 4 -
fiuornphﬁﬁyl)h&drnxymahhylI~|~piperidineehhauml: .
) du(hydrnxvphnnv!mathyl)~n»pﬁanyl~lw

piparidineethanol:

4) d~(4-flunrnphﬂnvl)wdifhydrﬂxyphnnv(w
methyl ) -1 piperidineethanols ’ r
' BAD ORIGINAL @
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e) 2 (4-benzoyl-l-piperidinyl)~1 phenyl -

ethanone;

1) 24|4w(4«Flunrnhenzoyl)‘lw

piperidinyl 1-1-{4-{Inorophenyl ) -athanona;

) b-{4-CInoraophenyl }-2-14-T (4--F lnoro

uhenyl)hydrnxymﬂthyllwl~viperjdlnvllwéthnnnnn; and,

h) the pharmacentically acceptable acid

addition malks thereof.

Eauh of the phenyl rinas contained withlﬁ
the cnmpoﬁndﬂ reﬁrnsnnteﬂ by Fnrmﬁla@ -V, may be
pubstituted at vp to three positions ﬁith_the’ |
indicated chemical sntitites. These substitutions
may be located at pnéitinns 2-8 of Che phanyliring.
Each phenvl ring may be pubatituted with difféfing
chemical eantitian or a ﬁinﬂla'chemicél entity.

Thus, for examplie, in Fnrmula V. D can represent, up
to. 3 mubsbltuents ﬁhfch mav'be,hhn aame or differing
ohamiéai nntltltﬂa which are lncated at any of
éonih]nnn'ZMB on the indicnted ring. It i almo
ponsihlm'fnr thes two pheanyt ringe anﬁainéd within a

compound to have dlffering subatitnants provided

that the limitations of the provimos described alove

are tol lowad.

-y

. .
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10 Lhe phenyl rinps are mibatitutad, it is

corrent.ly pretarred for the rubatitubions to occnr

at either pomition 3 or 4 of the phenvl vina.

The more pretarrad compounds of the present

invention are those of Formmla |

The moat preferred componnds of the prreasent

invenlion are those selectad from the group

.

'«conaint'inp. of

a) (4 f tuorophenyl)-4-1 (4-

1) norophenyl )f‘ny(!r(';xy‘ulel.ilv,l. 1-1-piperidineethanol;

by 4- (hyvdrovyphenylmethy LY -o-pheny i - 1-

piperidineecthanol: and,

o) A ( 4= f luorophenvl }-4- (hydroxypheny | -

metbhyl)-l-piparidineethanol.

4 . . ‘ :
The compounds of the present invention can

be synthesized by technigues known in the art. A

currently preferved and novel manner of preparing

themse compounds can be rlﬁﬁcvihed by the following

ProcEaLen .

1t the desired compourndd in. a 1;4*
digubat ituted - piperidinyl diketone or a 1-
(optlﬁnﬁlly nﬁhnlltuted)~phanacyl~4«
hydroxyavvimothyl-piperidine an describad by

r

\

T oa
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Foruilaa 1] or LT thep the ftaollowing rwnﬁhnnin can

be utilized,

Harting maoteriale ave: a) n 4-

substituted-piveridine an deascreibed by Formala VU,

wherein X and A are asn defined in Formulae 11 and

111; and, bh) an optionally-smubstitutad-phenanyl
halide an described by Formula VI, wharain A’ in as
depcrited in Foradae L1 or A7 18 abeent as in

Formila LE) and ¥ in a halogen. preferably chlorine.

A

X N -H !-OKZ-CO

FORMULA VT | FORMULA V11

The 4-substituted-piperidine (compound ot
Formila V1) should correspond structurally ﬁn ita
gounterpart jn the éeairnd l,dwdisuhatiﬁutad—
piperidinyl compond since all of the nubntltﬁnnba
on'th& 4wnuh6hitutad-pipﬁridlné will hnlrétaiﬁéd in
the tinal prodoct. Thus 1 X in the demired 1.4-
disubstituted pipertidingl compound is a ﬁarboﬁy[

group. then the 4-aubatituted-plpervidine of Formula

VI utilized ar n starting matarial should be

subatituted with » carbonyl group at the 4 porlitiov

of the piperidinyl ring.  Likewise, {1 X In the—--

<
"t

02?'/(1”"
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damired 1,4 -dizubatituted-piparidinyl compound is a

hydrnxym&thyleue group, then the 4-mubstituted-

piveridive of Fﬁrmu]a Vi nmed as A atarting material
shonld ba subabitnted with a hydroxymethylane group
at the 4 ponttion of the rri.pvm'jd'invl. ring. It A iu
the deaired 1.4 ~-¢Hrm!mi.it‘wat:m!-—«p'ipm“ld,hwl campaund

im a 4- Fluoro ambetbbneot, 5ae bhe A-mnbstd tuted-

plperidine shauild contain A fiaorivae at the 4-

position of the indicated phanvl ving.

Lhikewine, the optionally-esibstituted-

pbenacyl hallde (vompound of Formula VII) should

corrempomt structurally Lo its counbterpart in the

deaired l,4~diunbshitutad~piperidinyl compound since
all of ita pubstitueuts with the exception of the
ﬁaloaan atom vcpranenhﬁd by Y; will be retained in
the final nrédunt. Thun, 1f A" in A 1-tlvoro
subatituent, then the ophionallywnnbntituﬁgd; |
bhenawvl‘hatide shonld nnntainlg flnorine at the 4-

position of the imdlealoed pheny} ring.

For example. 1f the derirved 1.4-
diaubﬂbitutad-ptperldlnvl compound is 2-T4-(4-
flﬁqrmhnnznyl)~lwpipﬁridinyl|ml~(4~f)uornph¢ny))'
sthanona. theu the praferred starting materials are:
a) 4-fluocvophenyl-A-piperidinyl kﬂtoﬂﬁ:.ﬂﬂd. b) .Zm

chlaro-4 - luoroacetophenons .

t
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it isn currently praferred that
apprnxtmateli equimolare quanﬁittes of the 4-
pubatitnted-piporiding and the optlonally-

subatitntad-pheanany!l halide be ﬁtilimnd in the

.aynthesia. A slight excesa of elther of the

reactants ia nol deleterinm b Lhe aynthesis.

(t. 18 aleo preferred that the reaction be
conducted in the premeuce ot albiher an organtc or’

inorganic basa.  Sodlium blearbonate is currvantly

cutilized.  The hane inm vreterably preaant in a molar

axconm relativa to the 4--gubetitanted piperldinn.

« \

it 42 nlen preferred that the reaction be
conductnd in the presen-ce nf an wlkabi-todo
catnivet. fHodinm lodide e currentlv utilised.  The

alkali-iodo catalynt is genevnlly prepent du a

gquantity of from 0.1 Lo 1T moll percent based upon the

quant. ity ot d~nuh¢t1tuhed~pipnridine prepsant. in the

reavtivn none .

'l'hﬁ A ‘-Fﬂ.\i)f-ﬂti mn_;ed~pil>ﬁ'r-idhm and thn
optionally subict.ituted rhonacvl halide are agnncally
ptirrad together for a parjod of time rapginﬁ from 1
to 30 honra. It iﬁ prnfﬁrred that. the veaction be
nondun;nd nt a temporature range of trom 286 to
llﬁbﬂ, It in atpo preferred that Lhe fnaotion be

conducted in on organic anlvent. Repressantative

BAD ORIGINAL Q)
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dichloromethane . methanol, tetrabhydroturan, tolnene,

chlovoform, and the 1lke.

The 1. d-dipubetitnted piperidinyl compound
prndnvnd.nbnvm Enn he recovered from ihe rnncfinn
zmmvh,v techntguan known fo the avk . One Huiji'.:\hla
techuigos in Lo extroet the renctian '-'.n‘ne with =n
or@anic nglvmnt Wi ber wabter has baean added o the
rﬂantiqnﬁ The dentred l.dndlﬁnhntiruhed~p]rﬂridinvl
compound will be found in the orpgpnic phase.

.Thﬁ l.4»diﬂnhnritnteawpiperiﬂinvj componned
can then he gmri fled by techniquen knhwn:{n the art.

One aoch suitabile technique is recrystalllization

“feom A maitable solvent avetem. Repreasantat ive

exAamp len Qf sultable solvent myptems inelude
methano | bubanone and methano) /ethyl acetate 1t the
daniraed compound im prersent an an acid addition
sall. Ethyl‘nnétnte/hﬂknne and nhlnnnform/benzané

area examplen of moitable polvent pyvatems if the

destvad compound in present as » free pase. Uther

polvent mvatems known Lo thome akil led in the art

could atse bea atitined

If the dnhivnd.nrmnwnnnl tnoa (.4~
diﬂnhﬂtitnfad—pipnridinvl dint an described hy
l’nnn.nln‘ 1. then one methnd of preparing the componnd

im the tallowiog

Jn”
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The atarting matervial is a 1,4~
disnbatitntad -piperidiny) diketone that can be

described by the tollowing tormmla VI

R

FORMUTA VIET

wherein R and R are am dafined in Formula 1.

The deaired I.4~d1nuhntitntmdwpipﬁridlny'
diol can then be obtajined by reducing the
biperidinvl diketove of Formmla Vi1l with an

appropriate reduning agent .

The |.4-disubatitntad piperidinyl dikatone
(@B,dnneribed by Formula VITTI)Y which im uti!}zmd in
the veduction shounld corvespond atencturally to the
desgtred I,4~diﬁuhnhjfnt@d*piperidinyl dtol, mince
all of the diketones muhﬂl;itzuf;\nhn {with the
aexception of the carbouvisa) will be retained in the
final prndqnl. Thys, {f RL in the danjred dte}l ia a
4“€‘Nﬂﬁﬂ~ﬂ"hﬂbih"ﬂnt, then the diketone utiliaed
mhould be subatituted with a fluorine atom nt. the 4-
position of the indicated phenvl riﬁﬂ,

‘ . -
" BAD ORIGINAL .5*/*:) .
| RIS



1o

20

27115

.

For exempla, Q4 - finorophenyv i ) ~4-{ (4~
fluoropheny Dihvdrozymethyl | -1-pliperidineathano | can
be obtained by the rediviction of 2-44 (A-

fluorobenzovt) |- piperidiovii-t-{4 - tTuaropheny) ) -

cethanone o

The diketone atarting material of Formmla
VILI con be obtainad in the mauner previoualy tanght
for prepariop the diketone compounds of Formala 11

and 111,

The reduction of the 1, 4-dimbatitoted-
piparidinv] dikaetone may be anrried oot with n
variety of rﬂﬂuninﬂ agenln An kunown Lo those ﬁkillﬂd
in the avt. hith}um atlumivam hydrida and sodiym
borohydride are repregentntive axamples of 8u1hahl&
reducing agentr.  Bodium borohvdride is curront[y

praferved,

1 modium borohydride is ntilized ams the
rnducing apgent., it s preferably present in the

reaction zane in n molar sxcessa relative to the

" gquantity ot t.4-dionhntitontad-pipearidinyl diketone

presant and more preferably., in present in the molar
ratin of trom 2 4 moles of reducing apent for every
mole of 1.4 disnbatitnted pipearidinvl diketone

utilized

r
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\

i)

b

o

e



_R711w o

"It s enrerently pretforred that the
raeduction be condueted at a temperature range of
from @ ta 2570 and for a pertod of time rnng{na from
1724 honrs. It is aleo preferred that the reaction

1) be condunted iq an ovpganioc aolvent. . Representat ive
axamples of saultable solventa ino)uds
héiralnnirniuvarl;nui athar . Methano!l ia saitable for

nae with rodtihyvwm borobyvde ide .

Atter the redouction ir completed, it in
10 preferred that the reaction be qﬁgnnhnd by the

addition of water.

The 1.4 -disubstitoted piperidinyl dicl may
then ‘be recovered from the reaétinn mone by numerous
teachnliqoes an known to Lthose skilled in the art.

15. Une suitable ruvhﬁiqun'in to extract thn reaction

mone with an organiec solvent after the addition of

watar.

The 1.4-disubstitutad-piperidinyl diol can
then be purified by tﬂnhniqﬁen known in the arh:

29 tme such ritable techniqua I8 recryastallization
froﬁ a siltable nnlvﬁntvﬂvnhnm. ﬂeprnﬂnnhattve
examplas ol smittable molvent ﬁyntems inéluda'
mehhanol/hﬁtanhnn ant methanole/ethyl acetatﬂ‘if t.he
deé{red componnel is present as an naid additioon

26 malt. Rthyl acetate/hexane and nhinrnfprm/henzena
ace exampleoa ot - aaitable nolvent ayatomsz 1f the

r
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denired compoamd ip present ar a4 free bane. Othear
aolvent ayrtemn Enown to those skilled in the arct

contd aleo be otilized.

Alternatively, the 1,4-dirmibetituted-
‘pi.paridiny] diol ocan hé produced by reduoing a -
{(opt.lonally subatrituted) -phenacyl 4~
hydrntyarylﬁéthvlwpipnridinn ne depgeribad in Formila
II and 111. that 1n atrncturally analopons to the
deairsd piperridingl diol. The re&uctiun can be

gonductead in the same manner as that desrlbed above.

Likewine. the 1.4 disubstituted-piperidinyl
diol can be pvnducﬂa by reducinﬂ.nn d;aryi~4»arnyl~
piparidineetihannl as described by Formnla IV that jq
atructural ly analogons 4o the dencribed piperidinyl
diol. the reduction should be conducted in A manner

ana.lbpsrfmés to that. desncribed above.

Another alternative manner of preparing the

i,4-dismbatituted-piperidinyl diols of formlia 1 can

be described by the following procedure.

The atarting materials materiale can be

deacribad by tha following formilae:

FOUMITA I X FORMUTA X

15 ) i

e

| 3
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wharaia R and R are as dafined in Formmla 1.

The 4-hydroxymethyl-substituted piperidine
(compound of Formulata 1X) ahould be ﬂhrucﬁurallv

analogoun to its comnterpart in the demsired 1,4-

disubsatituted- piperidinyl diol since all of its

subatituentn will be retained in the piperidinyl

diol. ULikewise, the optiona]]ywnuhaﬁitutéd~ntyreue

oxide (compound of Formuia X) should be structurelly

Analngouﬁ to ittea counterpart in the desired 1.4
disubmtituted-piperidinyl diol since all of its
aubatituentn will be ratﬂ{ned in the pipsridinyl

diol.

For axamﬁle, dw(hydraxynhenv]mathyl1~u~
phanyl 1-piperidineathanol can be prepared
utilining: 1) 4- hvdrnrvphenvlmethvl piper{dinn:

aﬁd, i) smstyrene nxlﬂea

1t im currently prefevred that the

optionally-substituted-styrene oxide and the 4-

" hydroxymathyl-substituted piperidine be present in

the veaction zona in approximately aﬁuimolav

quant it fen, althovgh a slight excess of sither
reactant is not deleterions. They are generally
reacted fnnﬁﬁher for a pariod of time rnngips frdm
124 hounrs. 1+ ims nlmso prnfav%nd that they be

reacted at a temperature range of from 26-116°C.

.
BAD ORIGINAL

[P

4y

2



10

LB

20

07115

The reaction is genarally conducted in an
opgéntc molvent. Representative examples of
suitable molventa inclunde teatrahvdrotfursn, toluene,

chloroform, divhlnromﬂtﬁanm and thé Jike.

The deaired 1.4 -dismbatituted-piveridiny)

diol can be recovered from the reaction zone by

techniguan knoma in the art.  The diols ave curvently

recavernd from the venction by zubjectiua the diol-

eontaining solvent to evaporation oo a rotary

nvapnralor,

The 1,4-dimpubstitnted piperidinyl dio] can
then be purified hy' t.e(:hniél.mn known in 'hﬁﬂ art,.
Une such suitable bechniane im racryatallization
from a sattable nnivent aymtom. Representative
examples of muiinhla e lvent nyntpmn include
nathano ) /bubanons Ao meihnnnl/pthvl acetate if the
deslemd compound im preaent sp an acid nddition
palt. BEthyl acebtate/hexana and nhlornform/bénzano
are examplén aof mitable nulvent'nvatﬁma if the
dAnn ) yad nnmpnund-iﬁ‘prﬁﬂent an a free bans., Other
solvont systemn kuown kn thoee akilled in bha art
(ﬂﬁxld atpo be utilimed. !

The d_nrvl:dunrnv] nltvrldtnambhahol ot
Fprmnla TV can hﬁlHVﬂfhﬂﬁiﬁﬁd by techniques konown In

the art. Tha\fnl!nwlnp novel synthetic method in

praferradﬁ
r
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The etarting materinle are a 4-proyl-
substituted-piparidinae an described by Formnla XI
and an optimmally -anbatitnted-styrens oxlde as

deséri hed by formwuta X11

CHj CH

— C | N-H ‘\\d//

»

MIRMULA X1 FORMULA X1}

whersin B and N’ area am described in Formula V.

The 4 -aroyl-mibstituted piperidine should
correspond antructurally to fta cownterpart in the
deasired A-aryl-4-acoyl- pilpertdinesthanol since all
of its mubmtitoertd will be retained in the final
atructure. The npttnnaily~aubntitutad~ntyrene oxide
should alsao corvensporkl atructurally to tts
covnterpart. in the dvaryli4~nrnyl—piperidinﬁﬁthnnol
since »ill of jfﬂ subntituents will he retained in

the final stroctnre .

For ﬂxnmp)&, if the dentred drary§~4*ar0yl~
piparidinanthanol im (3;4-dimethoxypheny ) 1-12- (4~
fluoropheoy ') -2 -hyvdroxvethyl ]-4- piperidingl )
methﬁnnnw‘fhﬂn the mtavting materials are: 1)
3,4-dimethozypheny i -4 -piperidiny] ketone; and, 1)

4-~1 Tvnoroatyrane oxida .

G Lo o

pLilie

r ' <,
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Prnf«rﬁhlv. approzimately mquihnlab
pohCﬁntrntinnn of the 4mnfnvl«nuhntiﬁuted~ptperid1ne
and ﬂtyranm'nxida arn reacted tﬁﬂﬂthqr for a period
of ﬁjme rapging from 1-24 houra. A alight axcenm of
aither reactant ie Acceptable. 1t im-alro prefgrred
that the reaction be conducted at a temperature ot

from 20O 11870

The reaction ie genarally oorcdnetod in an
orgnnic mnlvent .  Representative exsmplen of
. ’ .
suitable solventa incliude tatrabhydrofuvran; toluene,

chlovotorm. dichiovomethane and. the )ike.

"he dnﬁirmd dwnrv'u4fnrnvlvpipnridlnnnthnnol
aan be recoverad trom the veaction =mnna hf_nnmﬂroum
£edhniquaﬂ arr known In the art Dnn nnihab}a
t.echniqgne s chromatography ﬁtiliiinn a milice g=i

adsorbent. and an ethyl acetaté ~luent.

The daﬂfred 0~nvy|;4~nrnvlm
pipwrid!neéhhnnnl can then bhe puf]find hy ﬁaahniquam
knowrnt tn the art. One snch Huibmhlﬁ~tenhniQue in
racryntalltzatinn'fvom a rmitable nnlvent'eyatﬂm.
Repramantat ive arnmﬁlmnrnf aujinhln nn‘"enh'nyntema
include methanal /butanones and mﬁtbannl/ﬁthyl ncﬂtabe.
if the desired compormd in pr'am.’mt np Aan anifi
addi..li,un matt.  KEthyl m'rntm;n,f.‘hmxnm» and
chlouroiorm/bevnnane are exvimp!an of snitable solvent

¢

nystems if the demired compoimd Vg preseot as A frae

' Ay BAD ORIGINAL @
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bane. Other molvent myatems known to those an A

akilled in the art could alpe be ubilized,

As noted sapra, the componds degeribed by

Formila V may he utilized am analgarics.  The

compmmdn posaensas a level of potency rafficient to

jinhbihit the smenastion of the severe leavals of pain
thnt are commonly ssaociated with conditions mich ams
matamt st te carcinoma, myvorardial tntfractions or

temvmatic injurien,

Prmpite thig high level of potency, the
compovnda are now oarentic. Thin meaons that tbey
are deveid of the abuse potentin) that necompanten

mort, analgenion’

Ones mnhnnr.nf demonatrating the analgesic
utility of theses compounds is to coonduct the
following test protocol_- From § to 10 mice, should

be administered from Q.1 to 200 ap/kg of the

acompovnd either sibontaneonnly or intrapartricnl ly.

Thirty minnten aftar the administration of the test
compound, the mice shonld be adpinisterad #. 4 m) ~f
A 0.26% v/v molution of anetie anid'

interrperitonral v,

{

Five minutes after the administration of

the acatic acid. the mice should be observed for

14
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signa of ngnirming and wetthing which 1n indicative

of pain.

A& compoimd is considered to posssms

significnnt analgantic activity it the mice whioh are

admininterad sald compound do not exhibit aims of

paln durineg the test {(1.e., saguriming and writhing).

One maner of demonatrating the non-
narcotic propertiens of thesme compoundes is the

following btast protocol.

Three mice ehould bn-adﬁtnjaterad up to RO
mg/kg of hhﬁrdanired compound ﬁubcutandnunlr..
Thirtf minutes Iater the mice mhould be placed upon
A ﬁot platé wh%nhlhaﬂ been heated to a temperature .

of BEC.

A ecompeind is cnnpidered to ba non-narcotic
if the mice jump within the first 20 hnnonda,of whean

they are initlnlly placed npﬂn‘tha hot blata.

One manner ot demonstrating the ubil}tv of
these compounds as wnircle velaxants. ia b# their
ﬁbility t.o antagonize the suatained cqntrachimn of
ﬁhe ﬂnurnnnncygﬂnn~dnrﬂnliﬁ mugele in micﬂ. which
the admininstration of wmorphine typically cauﬁen
{Straud Tail Tent). Tﬁtﬂ may be demountrated in the

following mAanner.

BAD ORIGINAL
b

A

9



10

20

97115 . 7"

From 5 to 16 mice should be adeiniatered

from 9.1 to 200 mp/kp of the compound. Thirty

minutes alter the mice ahould be adminintered 66

me/ke of worphine cuheuntaneoun iy .

The mirﬁ rshnauld be obaarved for 30 minntan

ﬂﬂffnr the 1dminimlrntinn of tha morphinse in nrdwr to

dotﬁrmin@ whather the tast compoond hasn blockad 1hr
ability ot morphine tn ennae the runtained
Pohlrnqtinn nf the arorococoygens dnrﬂnlin monclie in
the mice: 'Lnnfrnﬁfinn of this muncle mauaea rhp
talle ol the mice to be elevated at an angle of at.
leaat 0907, ‘fhum 1t a compound ia a muncle re!aghnt.

the tatlns of tha mice will not be slevated.

One mannetr of demhnﬁtrntihg that the
compounds ot the present invention do not impalr
wotor skillae or caude radatton g bthe tfollowing test

prntocoln

Mice are inttlially screaned for uﬁe in the
h&ﬁt by placing them on A hnrlznntal rod which_in
rohatiné at 16 fpm. Thosr mice which fall off
durlng a 120 pecond intervel h;n ﬂxnluand-from

further toenting.

The mice satinfring the criterion dencribed

above are fthen administered np Lo Hoe mg/kp elther

v

BAD ORIGINAL @

o a4

e



[
LY

19

156

20

25

i

27115 4

muboutanaonnty or Iintragamtivically of the test

compoimd

Thirty minutes later the mioce nre placed

back vprn the rotating hortzontal bar and obrerved

for 99 mecondn

In ovdar to determine 1€ the compound inm

non-aedative and does not impater motor akills, 1t in

riecaspary to interpret the remslis of thip test in
Light. of the Flg, obtained in the Btraub Tail test
nated supra. A compound in considered o be non-

sedative and do not imprnlr motor skille, 3if the

ratio between the dese at whiah’appfnximately one--

hnlf of the mice fall off the rotating rod and the
dose at whloh_apprdwimataly one-halt of the mice did
not, exparieance morphinsg indocad contraction ot the

pacrococcygona dorsnlls mescle ia about 2:1 or

wraater.

The nnmpnnndﬁ'of the present invahtinh Ay
be administered hy a,vn;iehy of voutes. Thay are
effective if administared orally. 'The compounds may
also be administered parentovally (1.e. |

subontanecunly, intravenounly, intrampsonlarly, or

intraperitonesl vy

1t in cvrrently preferred that the
compounda are administered parenterally. The

5
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quantity of the componnd administared will vary
dapnndina‘nn the patient, the mode of
administration, and the saverity of the condition
that is being trented. Rﬁpetitivé daily

b administration of the compounds may be desired and
will vary with pattent condition and mode of

adminietration.

Although tha donapge required will vary from
patient. to patient, 1t is aanarally preferred that
19 the cﬁmpnnndm af the premsent invention be
admninintarad within a donage range of from 0.1-200
mgt/ kgt of patlanh_hodv weinht /dsy whethar being
admfniaierﬁd orally or parenteraliv. ‘Thim dosage
range te aprlicable where thea compoundms are bsing

16 . utilizmed as an analgesic or as a muscle relaxant.

An used in +hjﬂ applivation, the term
patient ratsra to a warm-hlooded nnimal.' Thue. the
_compounds nre affective for the reltet of pain and
mugcla spapms in birvda, sanch as chickens and

20; turkeye, or mamsinla, sch as hnmabﬂ. primatoﬁ,
sheaep, horses., cattle, piags, dnpﬁ, cats, rats, andv

mice, eto,

For oral administration, the compmmds rcan
be foremlated into naolid or liﬁuld preparations mich
25 ap capsulesn, pllin, tobletn, Jozengeas, melts,

powders, muapsnsions. or emnlsions.  SolidaAit ﬁ»
BAD ORIGINAL @
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ddnagﬁ torma oan he capsulen of hhn‘mrdihary gelatin
type containing, fnr.example, surfactants,
lubricanta and inert fillerms moch as lactoss,
sucrose, and cornatarch mr‘they’nﬂn be sustained

release praparations. In atothaer embodiment, the

compounds of Formuilae lmv can be tahleted with

conventioval tahlet basen ﬂn&h ar Jaantose, sucrone,
and cornatacrch 1o eombination Qith hindars, much aa'
acacin, cornatbarch, 6r galatin, dimintegrating
agents asuch an pntato starch orv algenle acid, and n
lubrinanb guch am stearic acid or magnesivm
ptearate. }lilquld praparations ave prapared by
diandlving the active inpredient tn an,nquenué.or
non-aqueans phnrmnoantiﬁally acceptable msolvent
which may almo contain nuspendine npgents, swaetening
agentn, flavoring agents, and ﬁreﬂervahive'anentﬂ an

are known in the art.

For.bnrnntnrﬁl adminiptration, tﬁa
nombqundn may he dinnnlved-in a phyriologically
acceptable phbarmicentical carvisr and administered.
ag elther a'ﬂn}ﬁt!nn oy n auﬂpanﬂioﬁ~ 11llustrstive
nf sultable pharmaceutical carrviarms are water.
msaline, dﬂxtﬁnna anlutions, fructose solublona.
athannl, nr ntin of animal. vepetative, or mynthetic
ofiﬁin‘ The pharmabnutinnl,cnrrlnr may nlaoioonynin

prropervativen, bulttfers, ate ., ans are known in the

art .. . . . ‘ e
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The ﬁnl!owiuu enxamplen are presented in
order to frether tllustrate the present invention.
However. they should vot be conatrued ae limiting

the acopes of Yhe juventiou in Aany mamer,

Exomple |

The prapnra of thins nk:unplw i to
«lénvméh-'rﬂ.n ona mavmer of preparing the 1,4-
:.l'!‘r'uﬂ_:cr-ifH‘ni.ml uipmt“i(‘ihwl M keione, 22044
fluorebanszopty o p{pmridiuy]]wi~(4-flnnrophsnyl)J

athrvone hvilrocohtoreide

[\'mi.:‘_",;m"w of 36,7 g (1460 mmol)y of 4+

Fluorophony! 1 pigeridingl ketone hydrochloride,

ST G g D1 g LY of 2. 0ohloro-4 fluorcscetophenone,

30 g i gune by ol potassinm hydrogen oarbonate and
0.1 g of peiasainm lodide van added o 300 m) of
toluene and 20 ml ot water this miztnre wan

stireed at catllnz for =4 hours.

[

The reactlion mixturs war thev cooled and

_tha organino Jayhr4wan anparated and msaved for

further purificatton. The aanecun lAyer was

extracted with additional tolusns and the organic

layer waa reparated and saved for'fnrthef

purification.

The organic lnyvera wers combined and driest

with aunhydrous magnestium sulfate and then filtered.

r

pHS
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The remulting filtrate wan treated with gaseoums H()
while haing ecooled to approximately a temperature of

a0,

The rermiting pﬁaoihihnt@ waa filtered off
e;ntl recevatallized from a mizxture of methanol and 2-
butanone o pglve 2~(4~(4-f?unruhnnzoyl} b
pfperidiny(l-Ivid-flnnrnphenyli ethanone

hydrochlaride which had a melting point of 2368-

2079¢.
sample 2

The purpons of this eaxemple in to
demmmstrate one manaer of preparing the 1,4

diﬂnhﬂriTntnl‘p!pﬁrldlnyl diol. 2-(4 {luorophenyl ) -

4-[44(4~f!nwvophnnvl)hydrnxvmnthyll»i~

piperidineathanal .,

7K. g (200 o)) of Z2-14 (4
fluorobenzoyl -1 -piperidinyl ] l~(4~flnor0pheny1)3
ethanons hydqoohloridu wan praepaved in the manner
discinned in Rxample 1. 1t was disrolved in 1500 ml
methanal . 37 . 5H g (1069 mmn‘)‘nf rodium borohydride
was added to Lhie mixture in small portions over 1.5

houre. The mixture wan then stirred overnight.

The reaction mixture wan then diluted with
A0 wl ot wnter nhd ntirred for 1 6 hourns.
Approximataly 1HOO ml of methnnol was removed by

BAD ORIGINAL
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rotary evaporation at radhiced pressure. The .
resulting mixture was hhen‘nxhrnctﬂd with

chlorotorm.

The rasnlting organic layer wan neparat.ed,
dried with magnesiym msulfate and then filﬁaredi The
remiiting tiltrate wan than conneantrated by rotary

svaporation watil an oll wanr nbhtainsd.

Thim otl was disaclved i1 680 ml of
{popropyl alechol and cooled to A temperature of
approximate ty 00 pasnlting in the formation of

a.preciplitate.

The repulting pracipihétn was tiltered otf
t0o obtain 2 (4 -t lworophenyl )-4-| 4
fluoropheny l Yhvdroxvmethy i |~ L-piperidi neathano}

which had a melting point of 193-106¢

Examnle 3

The purpose of thie example ie ba‘
demonstratae one manner of prﬂp@ring-bhﬂ 1;4~
disuhﬁtihuh&d»pipﬂnjdinvl diol. ﬁk(4"f1uorophenyl)~'

4~(hvdrnxythnnvlmnthvl)&lnpipmridinnethandl.

Wirﬁb tha l.Q»dinuhntitntﬁd~piperiainvl
dikntnnb atarting materiai. 2-(4-benzoyl-)-—

piperid@ﬂvl)wtw(4~f1unrnphnnyl)wethﬁnnne

"~ hydrochloride wan preparad in the following manner.

i
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P oa anlution of 5.0 g (264 wmo)) of
phanyl-4~pipe¢1dtnvl~kmtnnm and % 6 g (31.7 mmol) of

2~oh)mrnm4’-finmfonnatnphnunne in 160 mal of

mathany! wan addad 160 g (119) mmol of andium

bicarbonate  Thin mizture wan ntirerad for 24 honrs

'

At room tosepevature

The solution was ¢ nnesnfbrated on a rvotary
avaporator amnd theo diluked with watear. This
mixture wan fhen sotrached with ether.  The
vresnlLing crpanic layer wan maparvateod and then
washed with « solution of 1% aqnmmm. hydrogen
chioride. The reemlting agneonn layer was hﬁnifind
with sodbum carboovate and then e.\:izrnnted with

chloroform,

The resultitg oraganic layev was separatad,
dreied with magoesiai mnlfﬁén.'fiitnvnd. and then
lr.g.zmr‘.#'ntr':aiirerl an a rtotary avaporator.  CThe
concaat.ente wan trsatad vibh wavhanoltic hydt_‘ofmn‘
nhlﬁrldn and ponneatrated on s rotavy evaporator to
vield a »molid. The nrmlli! wasn pnviiied by

recryetallization fram methanni/ethyl acetale.

#H@ g of 2~(4»henwovlwlwpiperidinyl)wlw(dw
f Iaoropheay ) ethanone hydroohloride wam obtained

wh.léh had » melting potnt of woR -233°¢0.

" BAD ORIGINAL ) .



10

1h

20

2.8 p oot the 2

%7115f$.J%M'

(4 -banzoyl -1 plrartdinyt )y~

{ 4-f Inoropheny 1 ) -athanone hyrdroch{oride obtained

above wan dimsolved in 100 ml of methanot and then

@.80 g ot sodiam torohydride van addad . After

atirrtog for 24 hoours, the anlntlion wan dAilnted with

_ athyl aretate and washead with water.

Tha resulting organic layer wni meaparatod,

drisd with magnesiom antpata and 1 lkered, The

resulting fitfrnte wae concantrated on a rotary

evaporator theapeby producims a solid. This solid

wam disrolved in ethyl scetntesheaxane and the

denlred product wap ubbtained by reprvatallisation.

1.3 g ot & {(4-tinorophenyl)-4-

(hydroxyphenyv tmathyl

y-1

~piparidinsethanol was

obtataedd which had a melting point of 114-1167¢C

Example 4

I'he -porposa of this axzmple is to

demonstrale one mannar of praparing the 1,4-

diaubqtituhﬁd~pipmridinvl diol, A4~

(hydrmxyphanylmathyl)“dvphﬂnylw1~pipnridinoathanol4

A miztore nf H. O g (26.2 wanl) of 4-

hydroxypheny]mnthvl

piperidins and 4.1 & (34.5

smol) of styrane ¥ tde war veflinynd in 162 mil nf

toluena for 24 hours.

ER

Thie solution wam then
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concentrated on A r

10% aguaous hydroge

This mixtn

The resmlting aqueo

with msodium carbonn

ncetate.

The resnlt
magﬁnainm muitfate,
aﬁd filtered. The
rotary evaporatov p
crude #olid was adm
acatate, aﬁd the de
fncrysrn}liﬂatién f

(hydrmanhonvlmethy

97115

otary evaporator and dijuted with

n chlortde.

re waws then extrancted with ether.
us iayev wan meparated, baaifted

te, and theo mxtractad with ethyl

inpg nepanie lavar was dried with
ptivred with activated chareonal,
filtrale wan aconcentrated on A
rodnélun a yellow nnijd. This
1x¢deith cynlohexsne and othyl .
pired prodoct was obtained by

rom this medium, 6.6 g of 4~

l)-d~phenyl~1mpiperidinaothanol

was obtsined which had a melting pblnt of 104°C.

Exauple 6

The purpom
deﬁonatrahe a mﬁnne
arovl»pﬁperidinnahh
(4;€1unrophanvl)w2»

methanone .

To a mirtu

e of this example is %0
r of prmparlng.thﬂ drafyltd-
anol . (3.4wdiméth0xvphonv1)[lwl2~

hydrnxyethyllwdupiperidinfl1“

re of 1.0 g (3.5 mmol) of 3,4~

dlmethoxyphﬂngl~4~piperidinvl ketone hydrochloride

and @ .0 g(7.6 mmol

Y of 4-flnorostyrene oxide in 100

BAD ORIGINAL ) ,
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ml of toluene wap ndded @ .44 g (3.8 omol) of

potasaium carbonate.

This mixture wams rafluxed st a temparature

of 11E”¢, for 48 honrn. The reasulting suspannion

wan washed with water, dried with magnesime sultato,

filtered and then concentrated on a rotary
svapovaltor. 'The remilting oil wan anwhjected to
chromatography on a silles gel column, utilisming 4%

diethy! amines in ethylacetate as eliuvant. .

The remilting ealuent was concentrated by a
;otatv evaporator. The resulting molid was
aubjephad to recrystallisation in ethyl acetahs and
hexane prnduéing 0.4 g of (3;4wdimﬂthnx§phanyl)fl~[2~
(Awftuorophenyl~2«hydrnuyethyl]wdfpiparidinyl]—

mathanons which had a melting poing of 132-136°C.

Rzample O

The purpome of this exawmple ia to
demonstrate one manner of preparing the 1,4~
disubatituted piperidiavl dikebtone, 2w(44benzpylwl—

plperidinyl)- 1 -phanylethanons hydraochloride.

A mixturs of 26.4 g (130 wmol) of phenyl-4-

_piparid)ny] kahqne.’zg.d,g { 15H0 mmq]) of -

bromoacstophanone and 26.9 g (16H@ mol) of potassium

carbonate in 399 ml of toluane wam ativred st room

i
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tamperature tfor 24 hourn, Thia material was thean

refluxed for 24 hones,

The reartion mixture was cooled to aai,
f1lteraed. and then concentrated on a rotary |

avaporator to an otl.

The o1l wans dismolved in diethyl ethar,

traated with activated chavcoal, and filtered. The

filtratLe wahR tresntad with o solution of HC1 in -~thyl

acotate. 'The rensulting precipltnte was filtaerad and

recryrtallized from methannl-bntanone to give 2-(4-
banzoyl4!4piperidlnyl)~lmphanylﬂthannne
hydrochioride which hod a maliing point of 234.5H-

237,
Bromple 7

The purpope 6f thisg axample in to
démbnﬂérﬁtn one method for preparing the 1~
{ spubat ituted phnnanvl)~4mhvdroxyarylmethy1;
blpﬁridine. 1-t4-fInoropheny}--2-{ 41 (4~
fluorophenyl)hvdrnxvmathyllefpiperidinv]]wethannne

p*holnenEﬂnlfonata}

T a aolution 6f 9.8 g (A7.A mmol) of 4-
{41 tuoro-phenv ihydrozyme thyl}l-pi peridine and 12.4 g
(70.8 sy of A chioro-4 C U hanroacetophausone  in

B89 m) of Jdichioromothana wian nddad te g (119 mmol)

Jand’
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of modium bicarbonate and a catalytic amount. of

modium fodide.

.

After refinzing for 24 hours, the mixture

wan washed with a saturated molutton of agqueous

modinm bicarbonate, dried with mapgnanium sulfate,
filtered and then concentratesd on a rotary

avaporator which produced a thick oil.

lve thick oil was diluted with ather and
then treated wilth p toluenasulfonic actd rasalting

in the formation of a pracipitate.

The resnlting preacipitate was recovered by

flltration and purified by recrystallization from

athyl acetate/mathanol. l~(4wtlnuropheny1152m[4~[(4w

fluornphnnyl)whydrnxvmethyllempiperidln§1]“'-

ethanons-p-toluenemulfonate was obtained which had a

melting point of 190-1937C.
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WHAT 15 CLATMED T8:

' Compounda of the formulam:

. | | .
| @_ cnoa-caa-uQ cnoﬂ@ ,
R¢ - ) . o

FORMUTA ¥

. o ‘ A
LS9 O
A | | '
FORMUWLA TIX

wherein:

n) in Formula [, ench R and R™ im
indépendentlv aelectard from the group consisting of

lower alkoxy, hvdrogen, and halogen: and,

h) in Formmla (I, X i reprementad.by a
carbony! promp; A7 1s A a mubatitnent selected from
the grnnp comgisting of halogen., and, A 18 selacted

from the grovp conaiating of balogena and hydropgen.

| r' ) o 1
BAD O‘.RIGINAIL _-‘ij) |
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2. A compound according to claim 1,
wherein said cowmpound im A-(4-€fluorophenyl)~4-f (4-

flunrnphényl)hydroxymohhyl]~l~piperidineochanol.

3. A compound according to claim 1,

whersin sald compound is 4-( hydroxyphenylmethyl )-o~

phany1~1~piperidinnethénol.'

4. A compound according to claim 1
wherein sald compoyind is &-(4-flunorophenyl)-4-

(hydroxyphanylmethyl)«1~piperidinenhhnno].

b. A compound according to claim 1.
wheretin naid componnd is (3, 4-dimethoxyphenyl)}(1-(2~
(4-fInorophenyl)-2-hydroxyesthyl |-4-piperidinyl)-

meathanone .

8. A& method for relieving pain which
comprises administering to a patient in need therof
the compound qff4wfluorophany1)~4~[(4»f1uogophany1)~

hydroxymaethyl J-1-pipsridinemethanol.

7. A method according to claim 8,
wherein the compound ia,4*(hydroxyphenylmothy1)~q~

phenyl-1-piperidineathanol.

B. A method according to claim 8 wherein
the compound is -(4-fluorophenyl )-4-

{hydroxypheny lmothyl )1 -piperidinesthanol.

BAD ORIGINAL L,
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9. A method according to claim 8, .
wherein tha compoond is (3.4-dimethoxyphenyl )} 1- (2
(4“flumrowhﬁnyl)~2whydnaxyéthyl! 4 pipevidioyl |-

methanoneu

16 A methﬂdlnwnnrdlnﬁ to cltaim 6,
wharain the compound in 2- (4 -banmovl- - pipearidiny 1) -

1-phenvi-ethanone.

1. A mathod according to eclalm 6 wharein
the cnmponhd ig 2-f4-(A-fluorohenznyt)- I~

plparidlnvllw]w(duflunrnphonyl) ethanone.

12 A methnd aconrding to alaim 8 wherein
the compmmd is 1-(4-fluoropheny} ) -2- t4-((4-

fluoropheny | thydrogxymethy 1 1-1-piperidinyt}-ethanone.

| I A method for relieving muscle apasmn
comprining administering to a patient in need

therenf the componnd ok(4~flnornphenyl)mdw[(dﬂA

* fluoropheny ) ) -hydrozymethy b |- - vimridineqt’hmm |

14, A mﬂthod aceording to claim 13,
wharein tha compound ta 4w(hvdrokypheny1methyl)~q~

pﬁanyl~lwpip&ridiuﬂﬂthnnni.

1h. o omethodd ﬁvnnrd‘nh to elatm 13,
wherein the compound is mv(4~tlnnrnphnnyl)~4w

hydrnxyphnnylmathy!)wl~piperidinaathannl.

r : — ~
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16, A method according to claim 13,
wherein the compound is (3,4-dimethoxyphenyl)[1-12-
(4~f1unrnphﬂnyl)wahydroxyéthyl]w4~pipﬁrid1nyl]«

me thanone |

7. A methnd according to clailm 13,
wherein the compbund im 2-(4-henmoyt -1-piperidinyl)-

L-pheny i -ethanone,

1. A method nqeordtnp to claim 13
wherein the componnd is 2.14-04-€lvnrcbenzoyl)-1-

piperidinvllwlm(dwflunrnvhnnyl)"nthnnonn.

19. A method according to claim 13

vy

wherein the nqmpnnnd im 1w(4~f!nnrnphanyl)~2*[4ff(4* '

£ lunrophany | }-hvdeoxymathy ¥ -1 - pipercidinyll-

athanona.

—

BAD OR] %
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