;e3eaaF6TFQ tr J |! L 2~2 "DCRVAL ANESTHETI C AGENTS" | nventors: A K.
GQunnar Aberg, Sarasota, FL and George E. Wight) Wrcester, MA and Jan
Chen, Worcester, MNA Q 1r JUL ~2 TECHNI CAL FIELD This invengiiosiur @@t es
to new chem cal entities of the General Fornmula 1 as shown bel ow,
conposition containing said chemcal entities and to nmethods of usingsaid
chem cal entities for the prevention and treatnment of pain. B NC (CH2)n-D
A (Formula 1 ) wherein nis equal to 1,2 or 3) A represents an aromatic
substituent such as phenyl or a substituted phenyl) Z repres S two
hydrogen atons or an oxygen aton) the (CH2)" group having a EMWMW’M’W
3

branched chain, 13 represents hydrogen, an al koxy radi cal
carbon atons or a group., f W whi ch Rl andiddemay

i ndependently be sel ect égﬁ?‘m 'ﬁ@%@ﬂﬁ?&ﬁg\ﬂém of net hoxy, ethoxy, a
| ower al kyl or hydroxyal kyl* radical containing 1 to 3 carbon atons, D
represents a group of the formula / R3 -N R4 in which R3 rep

hydrogen, a |ower al kyl or hydroxyal kyl radical containing 1 “m}ﬂmmmw
atons, R4 represents a |ower al kyl or hydroxyal kyl radical contaiodg:1 to
3 carbon atons or a | ower al kenyl or al kynyl radical containing 2 or 3

carbon atons, whereby R) and R2 may be identical or different and may al so
formtogether with the adjacent Phventors:

A.K. Gunnar Aberg, Sarasota, FLL and George E. Wright, Worcester, MA
and Jan Chen, Worcester, MA.



~ 4 JUL 2~~ nitrogen atom a nitrogeous heterocyclic ring selected fromthe
group consisting of piperidino) pyrrolidino, norpholino and pi perazi no
rings. D may al so represent a piperidine group, where the nitr@pgeilL
substituent is selected fromthe group consisting of hydrogen, nethyl,

et hyl, propyl, butyl, hydroxyethyl, hydroxypropyl or hydroxybutyl and where
the piperidine nucleus is attached at 2-, 3- or 4-position. The chem cal
conpounds of this invention hav@EHANKeAbIHgLdAl properties that render
sai d conpounds to be useful in preventing and treating pain. The conpounds
can al so be useg..t 0. C |,LLONS) 1Sk AV i and
cardiac_arrh tﬁﬂygs”ﬁﬁgﬁ%”hqgghége@)Hgsf2€$%ﬁ?ggogﬁﬂﬁg%népW%Faggﬁﬁﬁgkpn
fluxes Boupulel | atesBPaHe GIR%: hEOBRAP BPBY ERPIBA B FAlH e ahrE2loENGiAIES
usi ng t hendot®ommetisodsf qfhius'in@vmm ohemagalbenaidtiseved thy apeventhgn and
conposi tions containing said chgeh&aknendft pgkn.on the skin or by applying
conpositions containing said chem cal entities on nucosal nenbranes or by
injecting solutions of said chemcal entities to infiltrate biol ogical
tissues with said solutions or i njecting solutions of said chem cal

entities in the anatomn cal cinity of Znerves, thereby allow ng said
chemical entities to pen

e bjollogi cal tissues and cause der nal
anest hesi a, topical anest kapéfﬁaﬁzéﬁ§§9hesia or nerve bl ocks.
The invention al so refers g composiptions) containing at |east one of said
chem cal entities and conbinations of the present chemcal entities with
various other chemical entities and with various per&oratylenpgnonoti ng
devices. 3 QL4 JUL 2002 BACKGROUND OF THE | NVENTI ON Menbrane stabili zing
agent sy, el o it iddpaRiBel oPot I pCal RépredBRLY 244! Ao ARE O URINEER AL RE . sV e
been shown, to POSsess Iqq@1($nq§th tli effect an aéedmn ely used for
i nfi | t Aat PBRTENOSt Rt 25 EHECY NS huct TgPHEARES bl 82k 8Y AFO&Hk s OBEnpHurids
have | omyged asenashelef@Hl) apestfhetivdagsianceraipby drabeanochdik diaren B n hi gh
concentg ke hYaiGied nahearesyy Neadibak nthirfiaye 1l 181 8abhabAndoklss gy
damage. Qther ¢ ou dﬁ% such as’ tetracaine, are better suited for dernal
anest h8sEEORF ne 'thelPT et ter penetrate through the tissues. However,
tetracaine and simlar drugs are esteﬁs and are known to cause tissue
irritation and to be- unstable in tpe human body where practically all
tissues contain esterases. Objectiyes of the present invention are to
obt ai n conpounds that are potent nmenprane stabilizing agents with a
prol onged effect as |ocal anestheticsggand topical anesthetics and der nal
anest hetics and that have beneficial penetration properties and are able to
penetrate the ocular tissues as well as nucosal tissues) including rectal

tissuegy @HFE@'RSOaIP&rI@Zt 'dke Ex‘i‘(ﬂé]j&me'?xlﬂmirbé “s'e'l‘c:&EHefrotnﬁ)pﬁféa'g r@@ﬁ'
application.. Thdf, tgﬁ conpgﬁnds of the |nﬁ?qt|on m%ll aﬁ%uLe ahort onset
time ah@"PSHGEAGF APEEHODF (SRAKY afedPRES AIKY o0 c BY IERRAREL i TR der nal
anest h€snEINIng ils tal 3 ocanposbjasempy & ofeprageigs ede s 0¥ mveht then feempltovi de a
nmet hod for | ocal) topical and dernal aaesthesia which is safe) effective,
and has a mni mum of side effects. The @echani sm of action of nenbrane
stabilizing agents, when used as_qgal anesthetic or topical anesthetic
drugs, is to inactivate ion channeIS\kn nerves and thereby inhibit neuronal
i npul se conduction. To do this, the nepgjgrane stabilizing conpound needs to
overcone the |l ocal penetration barriers and reach the nerve structure in a
concentration that is high enough to achieve the therapeutic objective. The
conpoun t i b Vi Lhigy v ercone
such tlug:\dg_rcgleﬁt [rpéal?%gghbsa?] [ ePEQHTﬁ l?gﬁén}ftagg%a?r zg‘tr@srt@%ggﬁé}ll giclylﬁgrt/hi S
docunespnegininged 48 Boeartbanademssi B, ofeprtgdal 2 montaranley! otch as for
exanpl @ydrbepak9l rabecAyedntdipimar) fohe mawbbn bftendasea Ubwer eglkahyhrea
and the uro enégal tract. .The tern}denﬁ%n anesthesba i,S 10 this_docunent

e S

def i ne@llnylogadicah LONMAMIRZ of Phe3 skE APy aVNBEF DI it R8Yi B2 altfYner ve
bl ocks bef idérdtecadnor odifédricat emnd nevayes1sr efdarm t toigetlkoc et thealadgacdndcal
anesthesia. 4 't 0 4 JUL 2002 SUMVARY OF THE | NVENTI ON The present
invention relates to new nerve nenbrane stabilizing conpounds as descri bed
above and to nethods of inducing |ocal, topical or dermal anesthesia, by
adm ni stering a conposition containing at | east one such chenmi cal entity
that has such penetration properties that it in a short period of tinme can
reach the site of action on the nerve ending or a nerve in a concentration
that will block the initiation or conduction of nerve inpulses. It has been
found that conpositions containing at | east one of the conpounds of the
present invention are particularly useful for ocular and dernal anesthesia
and for other fornms of |ocal anesthesia, such as for exanple infiltration

o, N o Y o



The objective of the present invention is to obtain conpounds that have
topical, dermal and | ocal anesthetic effects and that can be adm is‘i]ﬁ_rgﬂ,w
either by injection or by topical or dermal application and that fif ‘
short onset tine and a long lasting effect. It has now been found that
conmpounds of the formul as bel ow possess such properties. Conpounds of the
i nvent NBROgG e atResed dlitiaggogenbetrorpelial sl ~seteqied: frame)the DgroY¥For nul a -
1) whecensistings o€ gpigleriding, 2p9fro$i)d1Aorep1catpemmoammd Opqidrazmch'runtglsent
msuch Esrra?ﬁré}’o%g ?&'Bug (ﬁ‘ﬁ{éy'oro% er‘r:'eSr@nttﬁe W& ggﬁ g@ﬂ?ﬁ&&rﬁ‘i or
an oxygen h rai ght or aln
repres gfé%{? aﬁrQ Ryc aﬁﬁSE&p ?’é’dﬁ?gﬁn*l et 3’ E)Sln BRI or a
group bfll)tlhe Vde%ﬁhﬂl fydrogypropyl ror -INydmex vibm tivhi aid R’thmd e may

i ndepepitdinebaussciecartqchedt ke 21,08p epnsipysitignof met hoxy) et hoxy, a
| ower al kyl or hydroxyal kyl "radi cal contai ni ng 1 to 3 carbon atons, whereby

R, may al so.fepresent hydro 2-pyri di cal) an un bstltut ed
phenyl radi grg %eép‘ﬁﬁg mEQHP€%| 0 uﬁ%‘ﬂ ﬁ %‘6‘¥‘BS¥ g?VFeH f‘”Bﬁ%oi%Bg?ll t uent
i n t hepovpdroiesmshat amdﬂgtr q@adacorrw@sunmoerbpepusetéte\ntls argveoupofanthe

f or mul &eau Ihfin RTlien oot pduRR rcapr asemt be hNﬂ“IcDQ@n,tr@H evkditadrey| or

hyr ox¥hiprlsin 0Bl pRA8 é" 18 101 ScAATBRN BRI RART E2ENDS Bolover
al kyl radi’ca al ni on onB or . a

al kenyFool é 1IEy ‘Ulnéld? IPQ:Iéﬁ%lHFhllﬁ@ e QAL hER af‘lfﬁ’ﬁ Tafer é‘lbyt IQB and

R4 maybbdyrdentical or different and may al so formtoget her with the
adj acent nitrogen atom a ni trogeous heterocyclic ring selected fromthe

i nos. °D b ey Sy ln, SURE i PAdfen b ﬁ'aifﬁ UFingo thEn Ep TR | f@é&%z' "
subst i tmmtl@|@a§e|b€ctaéalwe&n BdheaRp daagcéﬁmn%lﬁgnﬁya%@énm%mw 1)
et hyl ) chempydl) ebtitiels, onydhoxsianhyl, by dppXyimgo mpimpoesibipds oxphaigingarsaidher e
the pi pRrémdtdle enticieeUdni ndddsathe@nrades 3r BY fnjeesinki 9bluthbrs %fNsaid
(CH2) N\ i dd1OE MU s Mo Binfiltrate biological tissues with said solutions or by
injecting solutions of said chemical entities in the anatomical vicinity of
nerves, thereby allowing said chemical entities to penetrate the biological
tissues and cause dermal anesthesia, topical anesthesia, infiltration
anesthesia or nerve blocks.

The invention also refers to compositions, containing at least one of
said chemical entities and combinations of the present chemical entities
with various other chemical entities and with various penetration-
promoting devices.



0'lr ,fuUL 2002 Compounds of Fornula 2 above nay be prepared according to

the followi ng nethods: a) by reacting a conpound of Fornula 3 muﬁﬁ’rwa
3) with a conmpound of the formula 4) X (CH2)n N R (Fornul a 4) é’i and

n have the neani ngs gi ven above except that R nay not be hydrogen, and X is
a halogen (Cl) Br or I) or a reactive esterified hydroxy group, to forma
conpound of forrmula 5; and b) by {;%Jdro enating a conpound of fornula 2)

wherein E is a residue rBASVAEIRO JHE I TIGN, and n has the

meani ng gi ven above, to give a conpound of the formula 5 wherein E i s not

hyd ; b ! USeBy b ol ysis,
pvdrogen, Chudiebys ey, TR, S (aHE, ShyBirs v~ (020

and n MEPIVAGAREdRHg CPTEACB6Y 1aY% Do SIQUPEIROSESS dPRal a 5, wher ei n
R i s hgdesthetic Thiecteaand ome avidedur psed o infilaatipneanexthgsini andolfoent
sus:g a&&&ﬂé@”ﬂe%etlﬂb@%f I Phéde dUIRpSOAES Ohave iﬁiﬁﬁ’l’&ﬂ lagée?sstwé}naaﬂ sogi um
am de . ri e_f gen..(Cl, Br or
) or §B?§§§t*?€‘e§%§_s§?%i,*E#%&af%f Lyeh APk Ac@éeﬁ%t’#%&% Ssh
est eri 118256 Ahg & oﬁg,tlﬁfflﬁ‘arif‘a‘aé{‘?'ﬂ %’Ugh“%%“et aMagsr onBthénesul f oni c

aci d, teifjavmdsacsuéle axi@iracainhl aroabettec avitdd bHenzdavemil Roasthead d,

4- br onphirezehegubini Setéed heatetfatkolivgngsil flenigssaes d.Hdwever,~ tdidhc @2 I n
Tethodafid SHRNE) SdpSonfb BV SBYIIBAE @' CK SIKBESiRNAG Gnd. an
acyl resrdue, {)@? en reser% IS uncti ona g vari ed carboxy group)
e.g. o cBFHISIRDIS 18 y'g‘é‘F‘BBn PdYe sy RISs Pragiiraldy all, Hspigso£9RBoNy|
resi duestamaseshoxycar bonyl residue; an aral koxycarbonyl residue such as
phe_nél subsgyjet §des o¥Erthal kR¥ysar tiﬁWhtibﬁSia‘i’ﬁeto %tﬂabrﬁ &G POREAZ YIhXy

resi due; 0 ny| .- e : 0 Yy si_due; an
aryl su E%OF?R}PRL erg]i(E ue aggcﬁlaé)éﬁ?&%,en%@t}?p@hrgl goépqg%ﬁ%geérgéﬁe gl g%%aﬁyl

resi dudBeSHCHSF 0§BRateRICAE. gnesingaicSnANdd)dqraipr aaeREHPs Radi diat dyve

f or r nybeheficatlylpenetrationf |propeades yhndegreluableortoa peeniyte rthei dualam cyano
group, tj@sués 8k wEllr &sinticosaiueiRsass,t ihoridivkSkéathl resiudye.anthaibydrol ysis
s carpLRdi gl ilofaliNRUTIRY s Girid LRERr SREER abpAchEROl¥ALRY Agent,
e.g. | e presenceg of, an acidic agent su as dilut, m neral aci'd) €.g.

sul phuFPE‘%@é‘i“ﬂisoP?h JRYEBHER AWilkh:asghre shaft pRideHee gnd; 18RSI ¢ agent
such aduaatiah kaf i lowst] aknhytdesid, déppecad. asosihesihyalrdxdaemalOapeariesny.l

residues) afylisuiiRBoRy! obREkAREDfAREE GHREEN ONAVESL HRYIPPréPidet a0hlethBda
Sui tabker way lby means of §C| di ﬁ 2 erejts such .a hsydrPhaleﬁggri] facur:{ 'F'UI tably
hydr ob %.m_(Q, Yei @P ?_)?ePEFla F{/mf] € rgepslb?stﬁnbv 6 t°ard epI [ugff’né gl at et
hydr obromi@uati @f 38esefegls.n a nixture with acetic acid. Cyano groups are
preferably Splei tnediariymmednacofonhysdr ebe miranacibiliziag ekbenat edhen
L?%?gg%ﬁléfasog§c%P at?fé'rsgié%?: "tyrdrttQ Tdr%x'lri §n@&heucaae@g§éi R th ?ir%%ﬁlv'é?%g&ggenm
pe-spl ELOBPHISimcHenttiy 4Rk SRRt TGN, hebSbhaP dRAHIES ot gy oo ™
sui t abHe &Risd)thgs e mbraRe Oﬁt@gghgm@ciqupound needs to overcome the local
penetration barriers and reach the nerve structure in a concentration that
is high enough to achieve the therapeutic objective. The compounds of
the present invention have the ability to effectively overcome such tissue
penetration barriers.

The term topical anesthesia is in this document defined as local
anesthesia of mucosal membranes, such as for examples those of the eye,
the ear, the mouth, the nose, the rectal area and the urogenital tract. The
term dermal anesthesia is in this document defined as local anesthesia of
the skin. Infiltration anesthesia and nerve blocks of afferent or efferent
nerves are in this document called local anesthesia.



In nethod b) above, a residue renovable by neans of reduction is e.g. an

al pha-aryl al kyl residue) such as a benzyl residue, or an

al phaar al koxycar bonyl residue such as a benzyl oxycar bonyl residhénuuhﬂ@ﬁ in
a known way may be split off by neans of a hydrogenol ysis especially by
catalytically activated hydrogen, as by hydrogen in the presence of

hydr ogenating catal ysts) e.g. Raney-nickel or palladiumon carbon. O her

resi dues renovabl e by meansg 1 nal koxycar bonyl
eL?M ﬁ‘f&’&??ﬁgﬂy 4 es@%ﬂ%&éﬂﬁ

resi dues as 2,2, 2-trichl oroethoxycar es or 2-iodoet hoxy- or
2,2,2-tribr owmquasrs{c@wlaﬁwh reRgeglidese w \Heir ¢b nitiyb e SRIbiliziAk fcopcurniizasn
way) suidsafibyd BYoT@ANRE t8mahaEs of ihQudingdueddl ClopicaPof abhfish diesaREla, by
hydr ogefmirhtefiRbta did @gaanr&ntaﬁl@aﬂeaﬁ%rtbysdcmhe%mrénat tFRdl dhs sQéh
met al eln‘éYraﬁ%nEHI% ga s thAt KAAROIHNP mbefbfgw@cmiﬂéaeaeﬂé si? shaafon n the
car Do kBB ! PEScentie eF £af SIS et o bt

t oget hq{er Cltﬂ s eE@Y ééx%h 119 atleast one of the.
s o r 14 a
2- hal ogg C@m@ érﬁ%h U m ST U O
C r om L%me t nesth %1 gs (ﬁ}. Ry acet ate.
bcP ;? he resetit iftyedtion ar? uslgftﬂrfor the

aryl S“';kaf‘%(t 6P glnal?LcaOrﬁn%cHSH%ﬁ‘hp%%e{}YS}i%nbe P&m e }é, urg{gﬁgf% ur S

be spli o AN n%onasc écﬁ' taBB%/l[n
on,

al kal S Fﬁﬁ'ﬁlh h d’eam %%'

be spl i %uﬁe@ %Sac rPl{% oot g tebiet SAIRALS

one rrus‘f‘ ]'ﬂ“‘gl%rég f}b Savoi d reduction of other redum bl e groups in the
nol ecul e. n l so

subst i tut e d l{}ﬁh{é)gﬁge B{Uenrpxoth;kgrol%cgg{ é@ecn%e r#{gth% fgxpt)feale}sd h&ma SC)/ glns and
fer mencdt AS cr SR gﬁg*ﬁeww? Vil éﬁ@dro on.
Resi dued ?ae oeﬁsmp#éo BRI I L T

r esi duéQX‘C é’ r{a 185I‘8rr53(95‘?sd%nyl resi due. The ammonol ysis may be carried out
in a conmon way, e.g. by neans of an ami ne containing at |east one hydrogen
atom bounded to the nitrogen atom as a nono-or dil oweral kyl am ne, e.qg.

met hyl anine or di et ybemingp BEsesPdioN HRMEINVERTRIR abl v at an

el evated tenperature. Instea anmoni a one nay use an agent which gives
anmoni a as Mottt eoethet preagmiriayeRdshdsiesolstain tdrapbandy thmedase odpical,

pyr ol ysdeginat apédoédllanes griticudfecinnd ateahrtenadhmistetddoggier dlydfjectdr ok n
OCCU T IHyn@pi@s 8% devial hppliestionsRd ehabd e id SO binbatitad) aRarlafp YAstigoups.

Sui t ablgeepbstituents are e.g. |loweral kyl) or arylloweral kyl as nethyl or

benzyl or aryh)s ﬁéwp&?émoun@e\awbmlmrm&ftﬁ@rféﬂneglae%ldwpassceem way)
mhereb%n%Pgnﬁgst take care to avoid pyrolysis of other thermcally

suscepti b E&Bﬁnd@%? 'tﬁélgrﬁze?mdntatx%bch%s@&f (FP@%%% Hen{ipyati on)
especially residues splitable fromthe nitrogen atomare in occurring cases
substituted, however preferably unsubstituted carbanoyl groups. Suitable
substituents are e.qg. Iomeralkyl & aryll oweral kyl, as methyl or benzyl, or

aryl as phenyl. The fernent gthon ils carrZed out |n a common way, e.(g. by
means of the enzyme urease|or ﬁ gan, ex ra&lg ut 20C or at a slightly
el evated tenperature. The Qi per fe- @on ai frHglne ounds of the invention

are those of the general forwitla Z wharein Eis selected fron1the gr oup
consi sting of hydrogen, nethyl) ethyl, propyl, butyl, q

hydr oxypr opyl or hydroxybutyl and where A) B) Z and n ' roé as ated above.
Starting material and conpounds of fornula 6 above have been prepared. 9

0 ~r JUtherei (ICiR)aquil | toR1V2 ExadplAesrepiresymishetni carauabs: sEbarplentl.

Synt he%§u&{ &4 gHddd GRt ubaditdte¥) phlenyBSE fdprektats\ twd Meydrdg¥én( FABRY a
6) N2 d® huoxygen atom, the (CH,), group having a straight or branched chain,
B represents hydrogen, an alkoxy radical containing [ to 3 carbon atoms
or a group of the formula



/"NH "SM' Synt hesis of 1-benzyl-2-chl oronethyl pi peridine. HOCH2 N H PhCH2Br
, K2C03 MeCN, rt HOCHZ N CH2Ph SOClI Z CHC13 , reflux CICHZ N CHzPh A m xture
of pi peridi nenethanol (24.5 g. 0.21 not)) benzyl brom de (27.5Qn JuD. 2R
nmot), potassium carbonate (58 g, 0.42 not) in acetonitrile (250 m) was
stirred at roomtenperature overnight. After concentration in vacuo) the
residue was treated wth water and extracted with ethyl acetate. The
organi c |l ayer was dried over sodiumsulfate, and the filtrate was
evaporated. The residual oil was driedantder high vacuum (43 g al cohol).
Thionyl chloride ( 16 ml) was added—¢j'opwi se to a solution of the above

al cohol (43 g) in chloroform (70 m) aN roomtenperature. After stirring at
re flux for 3 h, the solution was cool edRand concentrated in vacuo, and the
residue was treated with water and extracted with nethyl ene chloride. The
organi ¢ layer was washed with aqueous sodi um bi carbonate and brine, and

dri ed awemwtiightRpvard sl@dimarys'uﬂdfe@teadefmg bel Sa:lat:eed/va‘somvmorgm@d and the
resi du 51 I c t te
et ol Gomaspg of e“‘*@if R Wﬂ a“%k*‘ G 2°6) “as of
1. 10 cqptgm\][yg p@ gtoms where y R, may also represent hydrogen,

2- ((N- Phegyh- N-@ridylanydicalyi mnmmﬂs]tpurm:hpﬂnﬂeylhyxddMI ori de pheAgi28) NH +

| h
ma('\:‘l'jzz N’a@i‘bal subgf‘t&%@"'%g'\‘a\ N as Hﬁ@es%mlen& g%ﬂﬁgl r?&?r\lde) HFeta E@Bfar( 13

g) 67 I'Rﬁﬂ) %%lﬂtﬂn @olr?/%rgs'%—lsdﬁ gtr8f’8e|9«£ ?Q%Of 4and sodi um am de (4.5 Q)

115 mmol ) was added to the stirred sol utl%g roomterrperature After 3 h,
1- benzyl - 2chl or onet hyl pi peridine ( 15 g nol ) was added and the m xture
was stirred at reflux for 20 h. The_mxture was poured into water and
extracted with diethyl ether. The etherN] ayer was washed with water and
brine and dried over sodium sul fate. AfteR4evaporation of solvent the
residue was purified on a silica gel colum with ethyl acetate:petrol eum
ether ( 1:9) as eluent. The product as the free base (21 g, 7910) was
i sol at dd achiah Bil represents hydrogen, a lower alkyl or hydroxyalky!l radical
containing 1 to 3 carbon atoms, R, represents a lower alkyl or hydroxyalkyl

radical containing 1 to 3 carbon atoms or a lower alkenyl or alkynyl radical

containing 2 or 3 carbon atoms, whereby R, and R, may be identical or
different and may also form together with the adjacent nitrogen atom a
nitrogeous heterocyclic ring selected from the group consisting of
piperidino, pyrrolidino, morpholino and piperazino rings. D may also
represent a piperidine group, where the nitrogen substituent Eis selected
from the group comprising hydrogen, methyl, ethyl, propyl, butyl,
hydroxyethyl, hydroxypropyl or hydroxybutyl and where the piperidine
nucleus is attached at 2-, 3- or 4-position.

B

| y4
Dbt 3
A N

|
E

(Formula 2)



A’'solution of free base (19 g) in ethanol (300 m) was acidified to pH 4
with hydrochloric acid in nmethanol. The m xture was hydrogenat ed 8ty HOL™002
tenperature at 50 psi using Pd/C ( 10% 0,5 g) as catalyst. The mxture was
filtrated and concentrated, and the residue was crystallized from
acetonitrile,to give 10 569, of TAC 28 as the hydrochl or,.de. 01t
SO 9002 Bxreoungs Al FOahR g RBAYE (B8 | REARTIRAAD nBHEUUNS phberi di ne
HCl (TAkesdpllawdng methods: ~ SOCIz / ~ ' HOCH i HOCHZ H MeCN, rt 2 N CHCh ,
reflex Cl CHa)NoCaldastiogHa BoBipoxindi @dti Herh@l2 g, 50 mmol) was added to a

m xture of SM (5.8 g, 50 mml ) and potassi um carbonate (7.0 g) in
acetonitrile (200 m). Afte tirring at rt overnight, the m xture was
concentrated in vacuo, ari d Si due was treated with water and
extracted with ethyl acetatg efuent to gi ve

1- butyl - 3- pi peri di nenmet hano 35% 'as an oil. Thionyl chloride (3.2

m, 42 mol) was added dr opw se.to , rred solution of this internediate
(7.3 g, 42 mol) mchlorof orm (20 After stirring at reflex for 3 h the
wagCcuo, and the residue was treated with

cool ed sol ution was concentrated in
aqueous sodi um bi carbonate and extracted with nethyl nilzoriyde. The

organi ¢ | ayer was washe it -ag. sodj um bi carbonate and brine,” dried over

sodi um“é’dﬁf 4t eORRY hggr% 58@"‘8&#’“ ed on a silica gel columm. The yield
of 1-butyl-2-(chloronethyl)piperidi s 3.8 g (48% . / 1. NaNHz , tol uene
/" NHI NCHp---~ 1 NHC%C{@HI\J/ HCl |, dioxane | CAHO \ ~ / ~ C4H9 TACS0
Reacti on of thisintermlae%§.8 , nmol) with SM (4.4 g, 22mmol) and

sodiumamde (1.5 g, 38 mmol) in tol d{éne (70 m), as described above in b.,
gave 4.6 g of the free base R
i -butyl-2-((Nphenyl-N-2-indanyl)am nonet hyl ] pi peri di ne. The conpound was
converted to the hydrochloride (5.1 g). 12 0 4 JUL(Ex002ulaxadpl e 4
L kR PLEI L R % LRGN AT BB PG5 R (TAS 231 42
hydrogen, and X is a halogen (Cl, Br or I) or a reactive esterified hydroxy
group, to form a compound of formula 5; and
b) by hydrogenating a compound of formula 2, wherein E is a
residue removable by means of rcduction, and n has the meaning given
above, to give a compound of the formula 5 wherein E is not hydrogen;
c) by hydrolyzing a compound of the formula 5,

B

| z
guitiy
N

A |
E

(Formula 5)

wherein E is a residue removable by means of hydrolysis, and n has the meaning given
above, to form a compound of formula 5, wherein R is hydrogen.

The reactions are carried out in an inert organic solvent such as benzene or
toluene in the presence of a strong base such as sodium amide or sodium hydride.

In the method a) above X may be halogen (Cl, Br or I) or a reactive, esterified
hydroxy group, that is a hydroxy group esterified with a strong, organic acid such as
trifluoromethanesulfonic acid, trifluoroacetic acid, trichloroacetic acid, benzenesulfonic
acid, 4-bromobenzenesulfonic acid or 4-toluenesulfonic acid.



C CHz CI-B'Treaitrrent of 1-nethyl -2-piperidinenethanol (12.9 g, 0.1 nol) wth

thionyl chloride (7.6 m) in chloroform (40 m), as described i—W 3,
gave l1l-nethyl-2(chloromethyl) piperidine (5.0 g, 34%. i NH . ,
toluene , NNCHz-\ + CICHZ N\ N CH 2~ HCl , dioxane CH 3 ~ ~ 3 HCl TAC29
Reaction of this |nterrred| ate (5.0.9, 34 rrrml% W|th SM (7.8 37 nmmol ) and
sodi um ami ddn( mathgd 6 3RARNG fnresdfuenecmeradbly by J8ERs O géer%lblékﬁe in
Exanpl en8y lyaveg.9a® apyl9dedided, whleichy ewhisasgresent, is a functionally varied

1- met hydarBok ¢ NoRfig))V o\ 8x i eutanly) at narekpehitddar irdkided! aricients Weith
hydr Og%SQL%@%y‘é r ?@ﬁeggo,gae@o& 69lcarh8Ag Crsbiaks &h WDEDIYAEBbAyl de
1- (2- Hy&F isbipe SHg) 85 (PRERYE %Swvmaﬁmean@mwmavb#M% RiE-. A( TAC
31). i carigpbenzylokg rqsder: dml@mgepcwbon@(:@esndwveomgwmhMmcalﬂclonyl

di oxaneeéld@dZQrROkf 1 ZsRieevsidtansd 102 8nsuPhdnymmsy) was added to

a mxty T L), d
pot ssuTum car rﬁ%n% p?go]ngf r&?xo?éé{go tfrﬁﬁbggl?%@a%' Pe"Aft'?L’]eolqn I Trri g\wgor 3
days atd k@wtéﬁﬁépst af ef Phd- macetYle fds U H@é@ﬁqeévbdeﬁ l\ﬁacaba;bﬁwﬁe
resi dueesidsiet reatyedowgtdupiavera sehtlr eestiidde wistibh eshyirimeditydsidy! anesite.

resi due pur ITH@%@moﬁysﬁ |1‘sCé’argi%|d @RIt U2 'ﬂn‘d)th?nw th, %t Y ! the presence of
acet at e: net.ha oI triet ct freei_Hbase .9 0,

055 nd TRaRpPog danty'SF iR e Brlsled HC Ay g c%;,eﬁgeam s Uihonans
gave 5d4h§céf mipgrad 1 aghdlar @@hl BHPBETIES ashll opl dvgdEpdaiagen acidirgs e i the
Starti r]gesmtm iod| albﬁmnzygerﬁ- ek hhoraetdikb)ipinpaal diydroxReCHz B sod{a @O~

SOOI 7 QK [ LeesRRHEOHE N CiHon 0 HEQHEeN fhd by EhEP OHzPh

2- Pi perlg] §e{%l g E% i%agwggg 1 1%5 ben)y brgm deo(f2 % Sa) é[} u

pot assi&im'B 8 a HU& d[ﬁl O éay( é%%a‘?ﬁ Efe effied 8150ve

gave 1-a5edz balogeni @lch%etsﬁaﬁﬁéll)’( 3 80@‘"0“160%“ Tr eBEo#8 Fﬂ lgf theyj splitting

i nt er medaxnt Ealw q)ﬂnaddmcsmyg dhibrd deydrdbr8ntit, abid pokibiy iwhlaomoikoura (WLSH

m), a%céﬁ%%medcyﬂn@x ;R 4ré r\éfferzﬂﬁ €s llt off bg means of

1-benzy] _02_ ?(():rrrllllgrgceltdh Inp% [ Rg empergfure 5% 3% 1ﬂn0 hydrobromic
acid, according to the “cyanogen bromide method” (v. Braun).
Furthermore, a tert-butoxycarbonyl residue may be split off under
anhydrous conditions by means of treatment with a suitable acid, as
trifluoroacetic acid.

In method b) above, a residue removable by means of reduction is

e.g. an alpha-arylalkyl residue, such as a benzyl residue, or an alpha-
aralkoxycarbony!l residue such as a benzyloxycarbonyl residue, which in a
known way may be split off by means of a hydrogenolysis especially by
catalytically activated hydrogen, as by hydrogen in the presence of
hydrogenating catalysts, e.g. Raney-nickel or palladium on carbon. Other
residues removable by means of reduction are 2-halogenalkoxycarbonyl
residues as 2,2,2-trichloroethoxycarbonyl residues or 2-iodoethoxy- or
2,2,2-tribromoethoxycarbonyl residues, which may be split off in a known
way, suitably by means of a metallic reduction (so-called nascent
hydrogen). Nascent hydrogen may be obtained by the action of metal, or
metal alloy as amalgam, on compounds which give hydrogen, such as
carboxyacids, alcohols or water, whereby especially zinc or zink alloys
together with acetic acid may be used. Splitting off of 2-halogenalkoxy-
carbonyl residues may likewise take place using chromium or chromium
(II) compounds as chromium (II) chloride or chromium (II) acetate.



14 0 ~ JuL 2002 Exampl e 7

2- (2- (N- Phenyl - N- 2-i ndanyl ) am noet hyl ] pi peri di ne HC (TAC 34) NaNH2 NH 2[10%
N-CFiz'CHz--~ + ~ NC CHzCHZ N toluene \ | CHZPh ~ | CH-Ph Hz ,
NCH2-CHZ- \ NHCO , EtOH/ H. HC TAC34

1- Benzyl - 2- ( 2- chl or oet hyI)pi peri di ne (36 79, 0.15 nmol), SM (34.3 g, 0.16

nmol ) and sogl um.gm de g % in _tolu ne (500 ﬁd?a as descri bed
in Exanpl e 37aBB¥EUcqK Oﬁ? K ?’4’4 r%qo‘b OPhE‘afyr S i SUC

Z- ( 2- (Naphlsmyp phivzli grbarpy by aavitoleniosulphiqnatli groep, hicbgemagi bnowh tway free
Eaze ﬁxlgna geser b ﬁd dff &yama@ti@bp\(@mgaﬂaascéat 5h)@nr6§59@ nef Hy\qn%énﬁsmt h&
ydroc i

1-Butyl - %“fﬂﬁin ﬁu%r} ?Srﬁlgﬁnﬁf) am nogfrﬂ pip qélrlclidall gfckéué@m% Bul
~CzCO- 5@ IRECN  MIPEERCRASRY CEBW@J @42“"

2- Pi permﬁun@@trmaoe (m.stg;akb rarerol9 ,aveiburgductoan def (@Bes xgducxbjle rml) and
pot assi spupar b@naﬁ@ mdlecilg, 0.23 nol) in actonitrile (250 m), as

75 e ISRt AR PN M AT O A0
asW @r r% pnreg@y@)tp yagmp@s 8 vammonolysis, pyrolysus and fmr-

1 butylnﬁn(aaicoml oo ofxtriy | 9 pcqmpodndeo(ltbe%ig))nﬁﬂ%l, whidreih. RNabHzydragelnuene

I N- CHZ- CHZ- R4 iduek ChBitabl: -by \ aMmotbBrsidire cdpOang thé faldges- O
carbonyl residues, as the chlorocarbonyl residue. The ammonolysis may
be carried out in a common way, e.g. by means of an aminc containing at
least one hydrogen atom bounded to the nitrogen atom, as a mono-or
diloweralkylamine, e.g. methylamine or dimethylamine, or especially
ammonia, preferably at an elevated temperature. Instead of ammonia one
may use an agent which gives ammonia as hexamethylenetetraamine.

Residues splittable by means of pyrolysis, especially residues
splitable from the nitrogen atom, are in occu rring cases substituted,
preferably unsubstituted, carbamoyl groups. Suitable substituents are
e.g. loweralkyl, or arylloweralkyl as methyl or benzyl or aryl, as phenyl.
The pyrolysis is carried out in a common way, whereby one must take
care to avoid pyrolysis of other thermically susceptible groups.

Residues splittable by means of fermentation, especially residues
splitable from the nitrogen atom are in occurring cases substituted,
however preferably unsubstituted carbamoyl groups. Suitable
substituents are e.g. loweralkyl or arylloweralkyl, as methyl or benzyl, or
aryl as phenyl. The fermentation is carried oul in a common way, €.g. by
means of the enzyme urease or soybean extract at about 20°C or at a
slightly elevated temperature.

The piperidine-containing compounds of the invention are those of
the general formula 2 wherein E is selected from the group consisting of
hydrogen, methyl, ethyl, propyl, butyl, hydroxyethyl, hydroxypropyl or
hydroxybutyl and where A, B, Z and n 'are as stated above. Starting
material and compounds of formula 6 above have been prepared.



\*. HCl TAC51 1-Butyl-2-(2-chloroethyl)piperidine (10.7 g, 53 mol), SM

(12.1 g, 58 mmol) and sodiumamde (3.8 g, 96 nmol) in to;uene (250 M), as

described in 2.c. above, gave the free base 04 JUL 20

1- butyl - 2-[ ( N- phenyl - N- 2- andanyl ) am noet hyl ] pi peri di ne. Treatnment of the

free base with hydrogen chloride in dioxane, as described in 2.c. above,

gave TAC 51 {7 6 g, 35% as colorless crystals. 16 p~ ,fU ~ Exanple 9

1- (2- Hydr oxyet hyl ) - 2- [ 2- (A -N-2-ind am noet hyl ] pi peri di ne

hydr ochl ori de (TAC 40) H(CHPGH—+ BrCH2CHYOH , Nal K2C03 , MeCN

| NNCH2-CHz N | 2. HC , ™% _ CH2CH20H,~HCl  TACA0 TAC 34 (10 g, 28

nmol ), 2-bronoet hanol (3.9 g), ™~ miodide (1.7 g) and potassium

carbonate (11.6 g) in acetonitr (200 m ) R as described in Exanple 3

above, gave 4.0 g (40% of the fre€ base (Formula 6)

1- (2- hydr oxyet hyl ) - 2- [ 2- (N-'‘phenyl - N- 2i ndanyl ) ani noet hyl ] pi peri di ne.

Tr eat nentEx@ingleeof syahbaseowkes:h hydrogen chloride in di oxane gave 4.2 g of

t he hydrochl ori de of TACA0 as colorless crystals. Thus the

pi peri di r@c‘aﬁﬂ{ﬂe@li.”i ng conpounds of the present invention can be synthesized
t h

accordin e |.ow t : a) by reacting a conpound of formula 7
rd (Forng-ﬂyé‘%ﬂﬁwf{%gﬁmﬁ)gﬁ%ééﬁaﬂ%ﬁ?ﬁt he formula 8, X (CH2)n N |

p MeSO0,Cl @‘NHz
OH OMs NH
y reflux l

p

nSMn

Synthesis of 1-benzyl-2-chloromethylpiperidine.

J\/j PhCH,Br , K,CO;4 O SOCl, O
HOCH; HOCH;” ™N CICH

N MeCN, rt ) CHCly, reflux 2 N
H CHaPh CH,Ph

A mixture of piperidinemethanol (24.5 g. 0.21 mol), benzy! bromide (27.5
ml, 0.23 mol), potassium carbonate (58 g, 0.42 mol) in acetonitrile (250
ml) was stirred at room temperature overnight. After concentration in
vacuo, the residue was treated with water and extracted with ethyl acetate.
The organic layer was dried over sodium sulfate, and the filtrate was
evaporated. The residual oil was dried under high vacuum (43 g alcohol).
Thionyl chloride (16 ml) was added dropwise to a solution of the above
alcohol (43 g) in chloroform (70 ml) at room temperature. After stirring at
reflux for 3 h, the solution was cooled and concentrated in vacuo, and the
residue was treated with water and extracted with methylene chloride. The
organic layer was washed with aqueous sodium bicarbonate and brine, and
dried overnight over sodium sulfate. The filtrate was evaporated, and the
residue was purified on silica gel column. Elution with ethyl acetate :
petroleurn ether (1:9) gave l-benzyl-2-chloromethylpiperidine (44 g) as oil.

10



R (Formul a 8) wherein R and n have the neani ngs gi ven above except that R
may not be hydrogen, and X is a halogen or a reactive esterified0q§gb8@mm
group) to forma conpound of fornmula 1, and 17 0 4 JUL 2002 b) b

hydr ogenati ng a conpound of formula 9, NN"(~2)n N R~/ (Fornula 9) wherein
R is a rBantple 2 enovabl e by nmeans of reduction, and n has the neaning

gi ven aboueN-PReS{IVE-BirtddiR0idnometiig]pipefidire By aRRWB TR0 28 i s .
hydr ogen; and c) by hydrol yzing a conpound of the fornula 10, wherein Rz is
a residue renovabl e by means of hydrolysis, and n has the neani ng gixen

above, tq w’ cr%rpound of formula ') wherein R . N(CH2)h N
R2 (For mika 1Q) /The reastio rried out’in a oNgradh nt

I
such as benzene oI uene ?‘F’STH% hel pr esencewef a str pase |such as Eodi um

ami de or sodi um de. In,the nBtfBd a) above X may be ogen sagiPnas
Cl, Br or 1, or ax€active, esterified hydroxy group, that ; a hydroxy
group esterifd,ged with a strong organic acid, such as nethanesul fonic acid,
trifluoromethanesul fonic acid) benzenesul fonic acid) 4-bronobenzenesul fonic
acid, or 4-toluenesulfonic acid. In nethod c) above, a residue renovabl e by
means of hydrolysis may be e.g. a resi due, i gh, when present) is a
functional ly vari eddc&#Boxy group Q NLCR | or oxycar bonyi

resi dues, such as—tert—butoxycar bxyy esildue, or hoxycar bonyl residue;
an ar al koxycar bonyHh&{ue such as phen ubstituted | ower al koxycarbonyl
residue, e.g. a 18 0 4 JUL 2002 carbob | oxy residue; a hal ogencar bonyl
residue, e.g. a chlorocarbonyl residue; an“aryl sul fonyl residue such as

t ol uenesul fonyl or bronmobenzenesul fonyl residues; a hal ogenated) e.qg.
fluorinated) |ower al kanoyl residue as T82fyl -) acetyl- or trifluoroacetyl
resi due; or a benzyl residue, a cyano group) or a silyl residue, such as
trimethylsilyl residue. The hydrolysis is carried out in a known way, e.g.
in the presence oN-Bhéwydrdlapdnaipdagent.c. SM~.(181R tghedTpmasehcevad dims@viedi ¢

agent suyghdes dilhéehed200nai3 aad dodmird- amili®hur5cgacild aimbydrwhal agesd
aci d; orl ?@é h&iﬁ?égs?&ﬁ?io fad g@@ﬂnc téﬂggtat%&’gh AftefM 3 kgly nTS'? '
. g. S hy e. r ??y u sul,

hydroxidg) odi. um_ hydr oxi yC Iesi s, ar onyl

resi duesTAREPIBGHNI PR Gudendy Sbe s FPT tTBIH) | Wag addehiAne wéy BY X HeEn Y a5t
aci di ¢ agentd ’uctflas floy 2OHal Ghen nacitdie suas apdyrady dnebroatec amd d.
Pref er ablyyr4di8d sRliit tdiBehyl Nadrerakeh @l @eerUsdyrg & dsutvedhBYdkaly ovh@raghd.

of by b a7 nOHEE, Bl SEEEh Pitle  ARAP B CRBRBY" S SORERP P g

hydr obr &5 UgciWys awahiadngnt 8 sHECa BrAn6EBHNBr SHtecthut megtatespetsp gyn) .
Furt her rmher (d:9eras- bluteaxy daebpngducteas die dege bassp(dlt gof T9%ndersanhydr ous
condi ti qu§ihyYd "Bang, @fil.treatnent with a suitable acid, as trifluoroacetic
acid. In method b) > r esi r bl e of v cli.on. i . 0.
an ai pha-aryl ol ky1” roRY G brefigh WSl ETE 3 In"eihenE 3380 Bhi) SALCIci8MieE &

al phaar aﬂlﬁoﬂyd‘éﬂr‘%ohqu PHGeagﬁﬁna@%t%@élﬁiylﬁi%/c@ﬁb‘é‘ﬁ% wagshydeeamieh in
a known atayoomy tbmpephtutre odff 38y peeamsngf Pd/Gydrthedbyg) sisespatysal ITheby

ﬁaé al ytigalduye asttilfx@thérﬁ)@eﬂon@éﬁ]tPé’te'Ellydéﬁﬁleﬂl]é nrde_tst‘tﬁ)epr\%@r@@sm‘llizEd

ydr oge n : ey- n : er
residueg?égh%Vgg%ghﬁ% %%dﬁggogaﬁgéﬁégbgﬁféggﬁ‘- aFggg%gbgoQ§@g$§2H9§é
residues as 2,2, 2-trichloroethoxycarbonyl residues or 2-iodoethoxy- or
2,2,2-tribronoet hoxycarbonyl residues) which may be split off in a known
way, suitably by neans of a netallic reduction (so-called nascerating

hydr ogen). Nascerating hydrogen nmay be obtained by the action of netal, or
netal alloy as amal gan) on conpounds whi ch gi ve hydrogen, such as

car boxyaci ds, al cohols or water) whereby especially zinc or zinc alloys
together with acetic acid may be used. Splitting off of

2hal ogenal koxycar bonyl residues may |ikew se take place using chrom um or
chromum (1) conpounds as chromum (11) chloride or chromum (l1) acetate.
A residue renovabl e by reduction may al so be such an aryl sul fonyl group as
a toluenesul fonyl group, which in a known way may be split off by reduction
usi ng nascerating hydrogen, i.e. by nmeans of an alkali netal, such as
lithiumor sodium in liquid anmonia ahd suitably may be split



19 0 d~ JUL 2002 off froma nitrogen atom Wen a residue is renoved by
reduction, one must take care to avoid reduction of other redug bleggaﬁzps
in the nolecule. The nitrogen atomin the piperidine nucleus nﬂt
substituted with a residue renovabl e by neans of ammonol ysis, pyrolysis and
fernmentation, to forma) conpound, of the fornula I, wherein R is hydrogen.
Resiguegﬁi Iht ablelby anngnolrsis age especially tre halogenocarbonyld
resi dues; chl or Lbo esi due. .a no S carried out
in a conmbh Ytga?“ép%‘?“yg' %é&ﬁé“&t)a’&h“%%e e},}fﬁ%ﬁ?gl Mg (—'Ir%%(sslté?one hydr ogen
atom bounded to the nitrogen aton) as a nono-or diioweral kyl am ne) e.g.

nmet hyl am ne or di thyI or especial ly n|a preferably at a

el evat ed t enperat uhe. Gf annDnla aﬁgaggn agent ‘whi ch (gi vas
amoni a as_hexanpet byl | i t tabte—by—reans of
pyrol ysi sHOedpecNal i y r gsChlres splltt fantthe OHC; p@emx at drifHar chin
occurring cases Eubstltuted) preferably unsuﬁd&:tuted) car banoyl groupsH9
Suitabl e substituents are e.g. loweralkyl, or arylloweral kyl as nethyl or
benzyl or arﬁﬁ%{as phen The pyronS|s is carried out in a comon

wher eby one ty} ipiddd %ggr%g desh t© pmiytureof Se(hS gabd V\mOU
suscept RbHepYrgsipE. caRb@mtaé%,Ogmm ﬁ%ﬂipéltb\}e @Al oA fee shiwingel Biovesrigbti al | y
resi duesheplikturabyas dareentratedrintvaggerarad tm wsslumwas deatdchyithageter and

subst i t exedctedomhethypraetetatl:l) asrdudrstt totgived-todybarpperidirenpathaSol 704, e
substi t 86¥)asaneik. g. | oweral kyl or arylloweral kyl) as nethyl or benzyl, or
aryl as phenYhionjhehfeeideg@Rani, a2 mamal pwas @ddedtd iopvase onarstirred yspluetian ofby
means othisliateemeyliee (7.83s ¢2 aimsdyin kbidoroéotnn 20 md). AfvestirAQg avire@dix éor 3 h

sl i ght | yhekeyvlatl edluttorpenatonent Begt idizagu@rndhdepesides svasomeated amigsh and t he
starti ngqebes sadisun bherdteandertraciedobithimethydénaetiode! Tiee drge@idiager or
as the agigdwasttid Wonagabliurhbidarbénavhiaglal rige, idigddideet sudilimis lhee, seeipdeof
the invegdidae pulius owasilch geebsluatn OThelyxad osfaLttnstytmy(chler@mea}tmﬁt eadinel |
as hentxgmﬂpg% (48%gsqui -, or polyhydrates. The acid addition salts of t he
new conpounds “may be transformed in a manner known per se into free base
using basic agents such as al kali or by ion exchange. On the other hand)

the free bases obtalne formsalts with organic or inorganic achkds. In
t he preparat on~of aC| -NHsaHt%mbbebewEbly gush—ci ds are ysed| which
form suitabl th ra,peu atceptabte—satts— @@. Ninet HCI

hydr ohal @gen sulfurlc PhOHCIG dioxdnt r i C) d perchloric acfds;
al i phati c, a|I@M§|IC aronat i terocyclic carboxy or 9 pbni ¢ ackdis,
such 20 ~ 4 JUL 2002 as acetl form c) propionic, suc , glycolic,

| actic) malic) tartaric, citric, ascorbic, malefic, hydroxymaleic, pyruvic,
phenyl acetic) benzoic, pam nobenzoic) anthranilic, p-hydroxypgnzoic,
salicylic or anlnosallcyllc aci d, ernbonlc) nethanesulfonlc et hane

sul foni c) hy ro eth esul esu

hal ogenbenze hé mtt (ﬁégeu( ?/o%@ @n% &, 226?“‘?94%?‘14115“‘
aci ds; medTHi uef} S%ﬁfs(jf OTﬁé%E Favebithg ! g free
of the nelvaseom N@sbeebe Biiw m)éyymmn@bm&@ua@qmm e rgmpemdswes

t he free dmasestedbbahabgdrashlondef5.1 g bases may be forned, separated from
the solution, and then the free base can be recovered fromthe new sal t
solution in a purer state. Because of the relationship between the new
conpounds in free base formand their salts; it will be understood that the
corresponding salts are included within the scope of the invention. The
starting materials are known or may) if they should be new, be obtained
according to processes known per se. In clinical use the conpounds of the
invention are adm nistered by injection) transdermally) topically or
epidermally in the formof a pharmaceutical preparation which contains at

| east one conpound of the invention either as a free base or as a

phar maceutical ly acceptable, nontoxic acid addition salt) such as for
exanpl e hydrochloride, |actate) acetate, sulfamate, in conbination with a
pharmaceutically acceptable carrier. Usually the anount of active conpound
is between 0.05 and 10% by wei ght of the preparation: between 0.05 and 2. 5%
by weight in preparations for ocul ar uké, between 0.5 and 10% by wei ght in
preparations for dernal anesthesia, between 0.5 and 5% by weight in
preparations for non-ocular topical (ex. oral, nasal, rectal, urethral,
vaginal) etc.) use, between 0.25 and 3% for injections and between 0.1 and
3% for infusions (ex. for epidural) spinal or regional anesthesia). In any
case, the quantity of the drug to be adm nistered will be determ ned on an
i ndi vidual basis, and will be based on the pharmacol ogi cal potency of the
drug) the route of adntnlstratlon and at Ieast in part on con5|derat|on of

o - o o B Y T v .



Dosage units for rectal admnistration may be prepared in the form of

oi ntments or suppositories) which contain the active substance in a mxture
with a neutral fat base, or they may be prepared in the formof 04 JUL 2002
gelatin-rectal capsules that contain the active conpound in a mxture with
for exanple a vegetable oil or paraffin oil. QG ntnments, suppositories or
crenmes containing at |east one of the conpounds of the invention are useful
for thegrgajpgnt of henorrhoids and conpounds of the invention having

T O e S

dermal anesthesia may be prepared for exanple as a solution, ointnent or
cream The dernmal conpositi may al so contain enulsifiers (e.qg,

pol yoxyet hyl ene fatty aci d(esters), SORlzckeni ng agent§s (®.g.

car boxypol ynet hyl ene)) pH- Hj t i ng—agents—+e. g. sodi umhydroxi de),
preservatives, penetrrdtten ponot i ngq@gerhs: (e.gCHz N

hydr oxypol yet hoxydodecane, DO, DMAC, "etc). The der maH,conposition may
contain one or nore active conmpounds and the conpounds nmay be prepared as
bases or salts to facilitate dermal penetration. The conposition may -be
applied to the skin under occlusive dressing or as a constituent of a
dermal delivery system ("patch" etc.) 22 0 ~ JUL 2002 In the method of
the present Treaemiehoof 1nethgbpdpeddirdiméthanbhile® g1 eal) Wehatmnyi st er ed
t oget heichWgride @emd) innahieraio (40 ailpaisrdtseribedfof EREATE 8)gdve) 1esletb}i Q-
soIutiomaﬂaayngnﬁMp¢@mﬁd%@§anQ§3¢%ptor (e.g. epinephrine or vasopressin);
a solution for infusion or regronal anesthesia nay contain glucose or
dextrose, a jelly for urogenital topical procedures may contain thickening

agents (e.qg. hydroxypropyl nethylcel ful ose); a preparation for topical

5t Tpathon may contai m penetratiopn. . pr.gnoting gge (e.q. Tiif%j

ydddecape) o c>§-”§ﬂ*ﬁ59§“°f‘%r &’. Deisi-aof

pRar ynx Iy Zcohff ai n ‘Sgeeharin and al cd#ory oi pt ment s flor
accessi bl e nucous nbranes maycCeignt ai i a | UB71%ant . The conpdunds of tChig
i nvention scan al be adm ni stered together with ot her- nentgape
stabilizers (local anesthetics)) for exanple to form eutectic i xturée®!
Bi ol ogi cal testing. A Topical anesthetic activity. Aliquotract{d.25 m ) of
test solutions were applied into the conjunctival sac of conscious rabbits
(either sex; 2 - 4 kg) and the eye-lids were kept closed for approxi mately
20 sec. Therextivealf thfihetmsddate{sOks d4hahadlpwappEMc@8 ©37hmioleariesddium
sol uti onngdd (2861, %2 ol ihhelheakt(@R0 mly, dseddsctibed abbhea] ExahpR3, ghhie9 gy nea
was t ouGHEr) §f thel fréebasel 1tmeahﬁt@[(Iw@r@h%N-Q-ibahﬁyi)mirmﬁetdyaﬁtpe@mi@é _
anest hesji @, iaentGRAItR Wydk6gbradhibhieeNRIdiofand PaVd bslotlesEcrpSalkiofwhen the ani mal

di d notg&gﬁbdﬂaﬁd@ga&pﬁngx touches by the bristle to the tinme point when
the animal again reacted to three of the six touches. To verify the

reversibility of the topical anesthetic effect, the testing continued until
the animal reacted to all six touches of the bristle for at |east 15

m nutes. B. Dernmal anesthetic activity. Approximtely 18-24 hours before
each experinent, the skin on the back of male guinea pigs was shaved and
depilated with a comrercially avail able hair renover. The anesthetic action
of each agent follow ng dermal application was determ ned using a
"pin-prick” nethod as described by Aberg (Acta Pharmacol Toxicol) 1972)
~.1: 273-286). Before and at various intervals after treatnment, the area of
the skin was tested for 23 fl dr JUL 2032 the presence or absence of a
skin twitch in response to six standardi zed dermal probings with a pointed
netal "algesineter” at a predeterm ned nmaxi mum | oad of 10 grans. The

aver age nunber of probings not producing a skin twitch response was

designated as the "anesthetic score”. In this system six responses to siXx
stinmuli represents "no anesthetic activity" and no response to six stinuli
represents a "maxi mal anesthetic activity". In experinents on the dernmal

anesthetic activity, a single area of skin 1 inch square was marked off on
the m ddl e of the back of each animal. This area was covered by a 1 inch
square, 16 |l ayer thick gauze pad onto Wi ch was deposited 0.45 m of a 10%
solution of the test agent in water with DMSO. The gauze pad was covered
with al.5 inch square sheet of Saran WapTM whi ch was attached to the
surrounding skin with tape- The entire area was then covered by w apping an
el asti c bandage around the trunk of the animal. After a predeterm ned
duration of treatnment, the coverings were renoved and the skin assessed for
the presence of anesthesia as descri bed above. Dernal anesthesia tests were
performed at ten mnute intervals to nmeasure onset tine and duration of
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saline) and at |east one reference conpounds were nmade, one injection into
each of the four defined areas. All test conpounds were in salt form
(usual Iy hydrochl orides) and di ssol ved i n physiol ogi cal saline $hegUteXizd
for infiltration anesthesia. D. Acute intravenous toxicity in mce. Mce
(mal es) of the NVRI strain, weighing 20 to 22 g were used after a
stabilization period of at |least ten days at the testing facility and at

| east oneExamipld B the |aboratory. Food but not water had been wi thheld from
al | ani nmaj - Qfl-g}dre§y5'@|l}'ﬂ)2 @Hfﬂﬂ&\ytlb&zﬁ@ﬁyl%?ﬁﬁto&%tﬁ?l]@ﬁ&fcﬁn@m (qrr\\cem)free
access to food starting two hour's after ‘the drug adm nistration, 'that

usual l'y took place aroun ~00 AM A1l aninmals are observed dai I y for

days post o g. EQUI VAL NT ThoBérC&lk@HzDEdNaln the~art will reco ) or
be abl e @@ alitr; Chigst b nor B24%aleFout i ne'ﬂtt—aéh
equi val ents~t o™t helspeci fi cH enbodi ment s of_tne i ~ en n descri be N er ein.

Thus, the piperi m)r ety of Formfladdameay be substitutedywth a HoCH,OH
azabi cycl o noi et % al so be attached in ortho) ne or para
positions. The corrpounds $ the present invention nay be tSed al 8o for

ot her indications, such as for exanple to prevent or great snooth nuscle
spasns, cardiac arrhythm' as and hiccup. The use of a single isoner may have
t he advantage that side effects residing in the other isoner can be

avoi ded. Thus. B}%Fr\’éétﬁaﬁdﬂs(tz 4R 618 Ghas, acﬁé@W@éml%reéﬁm@zaté £el $5 0n
r espi ratm%rrrgedﬁﬁr\%amse mﬁtcﬁ ES 8 r‘%urﬁ‘&‘étb td A5 SARTLLSniEISHIoe
ra

i not roprrg:l e peggﬁ & tr% r8 WHE oW E r‘ijtrﬁ’ﬂgﬂtrﬁ pic
effect o Ty bE R GIA1Y &gte@r Jah e «Ség‘géfd \kﬁtr{‘& L gaplecatsare

fol g&u.r@ %@ ool gl 9%@1@3 295408

ri f oY a orl
formu eatm Ttreg zith r%&é& t dg (jt dlj ot r?e g %F‘%l'
! sorrer r%g l’ormea{s ds cr?&g

sents an arorrat c
substrtu such as Stituted phenyl Z represents two hydrogen
atons or an oxygen atom the (Cl | z) ~ group having a straight or branched
chain) B represents hydrogen, an al koxy radical containing 1 to 3 carbon
atons or a group of the formula /R~ -N\ Rz (Fornula 2) in which R~ and R2
may i ndep&ramplé ¢ be sel ected fromthe group consisting of methoxy, ethoxy,
a | over ablatingmiveeindxthkyl-22dhRkibe 9 Rtp@;béhcm@xel to 3 carbon atons,
whereby R, may al so represent hydrogen, i's a 2-pyridyi radical) an
unsubstituted phen radi cal or a phenyl radical substituted by at | east
one substituent ifi the orRhlEBrieiC®,and/ or para ppsitge, ) E |s sel ec@ om

the group ns
hydr oxyet ﬁ@% #ﬁdr yprog%c'\br” hydroi&f%u“? %er@“@he pi p@tci"tdﬁ?*r‘rae

nucl eus is attached at 2-, 3- or 4-position. CH.Ph CH?ph

2-Piperidineethanol (25.8g, 0.2 mol), benzyl bromide (26.2 ml) and potassium
carbonate (55.3 g) in acetonitrile (250 ml), as described above, gave 1-benzyl-2-
piperidineethanol (43.8 g, 100%).

Treatment of this intermediate with thionyl chloride (15.3 ml, 0.2 mol) in
chloroform (150 ml), as described in Example 2 above, gave 1-benzyl-2-(2-
chloroethyl)piperidine (36.7 g, 75%) as an oil.
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26 ~ 4 JUL ~2 2. Process for preparing a conpound according to Claiml1,
characterized in a) reacting a conpound of the formula 3. b (Fornmula 3)
with t~ compound of the forrmula 4) X-(CH~ n (Fornula 4) wherein z n'gzmz
have the sane neanings given in Caim1, except that R nmay not B ﬁX’/ rogen)
and X is a reactive esterified hydroxy group, to forma conpound of fornula
I ; and b) hydrogenating a conpound of the fornula 1, wherein E is a residue
renovabl e by means of hydrenolysis, to give a conpound of formula i above)
wherein E FQO% hydrogen; and c) hydrolyzing a conpound of the fornula 1,
wher ei n EXAE esi due renovabl e by nmeans of hydrolysis, to forma corrpound

of for muPd2r(N-Rhergl-N-Rindany)woigenathyAlppenidinef HGH ABAC M2 bases obt ai ned

into their salts or transformng salts obtained into their bases.

. .
NaNH
<I>" NH J\/j el N—CH,- CHZ—Ej
+ C'CHchz N
ﬁj ]

lomene

CH,Ph CH Ph
H, , Pd/C
— N— CH,-CH, N
HCI, EIOH H . HCI
TAC34

1-Benzyl-2-(2-chloroethyl)piperidine (36.7 g, 0.15 mol), SM (34.3 g, 0.16 mmo!)
and sodium amide (11 g, 0.28 mol) in toluene (500 ml), as described in Example 3 above,
gave 27 g (44 %) of the free base 2-[2-(N-phenyl-N-2-indanyl)aminoethyl]piperidine.

Hydrogenation of the free base, as described in Example above, gave 19.5 g (55%)
of TAC 34 as the hydrochloride.
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04 JUL 2L2 3. A process according to Claim?2) wherein Xis chloro, brono
or iodo. 4. A process according to Caim?2) wherein reaction a) takes place
in an inert organic solvent. S. A process according to C aim2, Qwhguki 2802
reaction a) takes place in the presence of a strong base. 6. A nethod of

i nduci ng | ocal anesthesia in manmal s, including man, conpri sing

adm ni stration of a therapeutic anount of a conpound of the general Fornula
5 NC 2%@ A (Formula 5) wherein nis equal to 1,2 or 3, A represents
an aron%&q SUbstituent such as phenyl or substituted phenyl) Z represents

br anched e (B PRSP EEN A Pl lhot A SRR g B A g 1 %o &

car bon atom; or a group of the fornmula 6 / R3 N\ R4 (Formul a 6) 28 04

JUL ~ in which d Rmsbim 2ddgdependentl e &Sd frorn the g ap
consi sting of t hoxy omer aIk IkyI radi c
cont ai ni HGCHCHd Ncar boNe@ﬂdm; metoawycw aI S@HCEPr esefCHAGHA Ogen) A

is a 2-pyridyl ra i cal, an unsubst i t ut ed phe )H radi cal or a phenyl d’gdl cal
substituted by at Ieast one substituent in t e°ort ho, msta and/ or par‘a’

posi ti on, Drelgresents grou of the formula 7 /R~ - (Formula 7)
iperidineethanol (15 g, 0.12 mol), n-butyl iodide (23. 5 g O 13'mol) and

potassium carbonate (32.1 g, 0.23 mol) in actonitrile (250 ml), as described in Example 3
above, gave 1-butyl-2-piperidineethanol (16.2 g, 75%).

This intermediate and thionyl chloride (6.7 ml) in chloroform (250 ml), as
described in Example 3 above, gave 1-butyl-2-(2-chloroethyl)piperidine (11.9 g, 68%).

©:>—NH O 1. NaNH, , toluene N—CHz-CHzJ\/j
? + CICH,CH; N rl\l

| ,
CiHs 2. HCI, dioxane CeHo
. HCI

TACS51

1-Butyl-2-(2-chloroethyl)piperidine (10.7 g, 53 mmol), SM (12.1 g, 58 mmol) and
sodium amide (3.8 g, 96 mmol) in to;uene (250 ml), as described in 2.c. above, gave the
free base 1-butyl-2-[(N-phenyl-N-2-andanyl)aminoethyl]piperidine. Treatment of the
free base with hydrogen chloride in dioxane, as described in 2.c. above, gave TAC 51
(7 6 g, 35%) as colorless crystals.
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i‘'n which R~ represents hydrogen) a | ower al kyl or hydroxyal kyl radi cal
containing 1 to 3 carbon atons, Rz represents a |ower alkyl or hydroxyﬁhkyl
radical containing 1 to 3 carbon atons or a |lower al kenyl or al@wn¥

fadi cal containing 2 or 3 carbon atons, whereby Rl and R2 may be identi cal
or different and may al so formtogether with the adjacent nitrogen atom a

nitrog?uﬁn fierocyclic ri ng sel ected fromthe group consisting of
pi peri mopyrrolldlno hol i no andq%pperazmo ri.ngs

r epr esent-(a-gy pemiydihg) @f[btﬁ -phersH N t2qigdany ) égéﬂo%tﬁMHPlRQ!iéﬁ{‘e ll"é’dé%‘ﬁg%rt“é‘%i
from t he(pa@yo)consi sting of hydrogen, nmethyl, ethyl) propyl) butyl,
hydroxyet hyl, hydroxypropyl or hydroxybutyl and where the piperidine
nucl eus is attached at 2-, or, 4- 03|6|on 7. The rret hod of C

wherein s ocal anest heS| a i g % aéth 0 ~ ~mi~ 8 The
met hod of w NuTéHeCH2 st defffs . Mﬁfé*st hes leer nse to
pain resu ng frﬁ a nmenberH setec the ™ ou cohsi sting off surgical

i nterventions, ng e sti %ks) hedi H’dﬂ"i&e shi ngl es, rn and |CHsCéb H
bites. 9. The netkgd of é’lélmG) wherein said | ocal esi a'f's t opi cal
anest hesi a of nucous nenbranes. 1Q The nethod of d a| m 9 wherein said
mucous nenbranes are selected fromthe group consistintpf®@P ocul ar) oral)
otic) pharyngeal) tracheal, urogenital and rectal nmenbranes. 11. The net hod

?L eﬂng't m gs S;*f%r EL% ens%mm'za?a i lgegh% 3% gﬁbahfrﬁswae?i@ 'A%%‘Ea 12. R
e zgf S e
lcﬁ oX § 99 gavle 49 ték@ Eﬁldﬁgchloécﬂ%& f t as co orless crr;zzjarl:gen o

Thus the piperidine-containing compounds of the present invention
can be synthesized according to the following methods:
a) by reacting a compound of formula 7

gss

(Formula 7)

with a compound of the formula 8§,

X-(CHp)p -Ej

N
R (Formula 8)

wherein R and n have the meanings given above except that R may not be
hydrogen, and X is a halogen or a reactive esterified hydroxy group, to
form a compound of formula 1; and
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0O 4 ~m 2002 wherein n is equal to 1,2 or 3, A represents an aromatic
substituent such as phenyl or substituted phenyl, Z represents two hydrogen
atonms or an oxygen atom the (C~~)" group having a straight or {(pgauehees?
chain, B represents hydrogen, ark al koxy radical containing 1 to 3 carbon
atons or a group of the formula 6 / Ra -\ Ra (Forrmula 6) in which R~ and
R4 may i1 ndependently be selected fromthe group consisting of nethoxy,

et hoxy, a lower al kyl or hydroxyal kyl radical containing 1 to 3 carbon

at ons, where Qt pre%e,yﬁ? Hysdogentorinlify & 2-pyridyl radical, an
unsubsti t ut eg lﬁgnwd O%lo?lﬁca{ a %nyl radi c%l Itidbstltut ed by at | east

one substituent in the ortho, neta and/or para position, D represents a

group of the formula 7 R2 (Formula 7 ich R represents
HR-HDH i5al containing 1 to 3 carbon
or hy%?ox | K radi cal containing 1 to

hydr ogen, a | ower al kyl
atonms, RZ represents a

al kynyl raﬁical containing 2 or 3

pbe identicgyi or different and may al so
forn1together wi th the adjacent ogen atom a nitrogeous heterocyclic
ring selected fromthe group 31 a ~ JUL 205 consi@tarmgulef Yi peri di no,
pyrrolidino, norpholino and piperazino rings. D may al so represent a

DL per | NIRAPUR, KOS e etfﬁ&\?ﬂnrasagsméa;ﬁ%nbf'@d%%h% Sfhd FOREL O 0P
oor oy BRSNS oH RS @ﬁ&vsut% Bl dusrBbPREY pP et el TS yheseiteg

at 2-) igrhydiegeingi add or an optically active isoner thereof and a
t her apeuti cak}) yb)acnﬁcﬂhtoaphegsal tofipdask dfheheoformulaa 10 diviiersah| R2 6k faect i ve

t t | t
14 “The  SHABE ImBPagE By 9@%%“‘5 '%f}é?%%f’w?“?“%a“‘ﬁﬁqﬁﬁ. s diven

anest he8P9Vfs 1R el ¥R ey c'forrB 5“\5’6?&3?59”1@%? ger‘?mhy R€5Phesi a,
topi cal anesthesia, infiltration anesthesia and nerve blocks. x 5 . The
pharmaceutical conposition according to Claim 13, wherein said |ocal

anesthesia is dernmal anes} hesi a and wherein sal conpound conprises 0.5 to
10% by wei ght of the c' , 1 G The ceutical conposition

carbon atons, whereby R and R2

according to Caim 13) N—(CH2)n

N
!

R2
(Formula 10)

The reactions are carried out in an inert organic solvent such as
benzene or toluene in the presence of a strong base such as sodium amide
or sodium hydride.

In the method a) above X may be a halogen such as Cl, Br or [, or a
reactive, esterified hydroxy group, that is, a hydroxy group esterified with
a strong organic acid, such as methanesulfonic acid,
trifluoromethanesulfonic acid, benzenesulfonic acid, 4-bromobenzene-
sulfonic acid, or 4-toluenesulfonic acid.

In method c¢) above, a residue removable by means of hydrolysis
may be e.g. an acyl residue, which, when present, is a functionally varied
carboxy group, e.g. oxycarbonyl or alkoxycarbonyl residues, such as tert.-
butoxycarbonyl residue, or ethoxycarbonyl residue; an aralkoxycarbonyl
residue such as phenyl substituted lower alkoxycarbonyl residue, e.g. a
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said | ocal anesthesia is topical anesthesia and wherein the conpound
conprises 0.1 to 10% by wei ght of the conposition. 17. The pharmchEim
conposition according to Claim 13, wherein said | ocal anesthesi
infiltration anesthesia and wherein said conpound conprises0.1 to 5%
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10( } [ 91reqidugs oogmpyable: Apomaansswfl gegducsios [anezZobalogpnaikaxyreskonyl nees
10%&' () r&id00d=ab@[2, B IRT O tho@yavBo (Y1 nBXia%®s (pr 2A-QodOethoxy- or
10° 910% A p- - 2600 thdxychrbfit Yedi@hRY& WhidhyhQY<6& §Rlit off in a known
way, suitably by means of a metallic reduction (so-called nascerating
hydrogen). Nascerating hydrogen may be obtained by the action of metal,
or metal alloy as amalgam, on compounds which give hydrogen, such as
carboxyacids, alcohols or water, whereby especially zinc or zinc alloys
together with acetic acid may be used. Splitting off of 2-
halogenalkoxycarbonyl residues may likewise take place using chromium
or chromium (II) compounds as chromium (II) chloride or chromium (II)
acetate.
A residue removable by reduction may also be such an arylsulfonyl
group as a toluenesulfonyl group, which in a known way may be split off
by reduction using nascerating hydrogen, i.e. by means of an alkali metal,
such as lithium or sodium, in liquid ammonia and suitably may be split
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o- S10vWHHgh FesidugogtmeNaYIsobromeansoof. Ammonalais.  pyrals R

férmentatlon to form a compound of the” formula I, wherem R 1s
hydrogen. '

Residues splittable by ammonolysis are especially the halogeno-
carbonyl residues, as the chlorocarbonyl residue. The ammonolysis may
be carried out in a common way, e.g. by means of an amine containing at
least one hydrogen atom bounded to the nitrogen atom, as a mono-or di-
loweralkylamine, e.g. methylamine or dimethylamine, or especially
ammeonia, preferably at an elevated temperature. Instead of ammonia one
may use an agent which gives ammonia as hexamethylenetetraamine.

Residues splittable by means of pyrolysis, especially residues
splittable from the nitrogen atom, arec in occurring cases substituted,
preferably unsubstituted, carbamoyl groups. Suitable substituents are
e.g. loweralkyl, or arylloweralkyl as methyl or benzyl or aryl, as phenyl.
The pyrolysis is carried out in a common way, whereby one must take
care to avoid pyrolysis of other thermically susceptible groups.

Residues splitable by means of fermentation, especially residues
splittable from the nitrogen atom are in occurring cases substituted,
however preferably unsubstituted carbamoyl groups. Suitable
substituents are e.g. loweralkyl or arylloweralkyl, as methyl or benzyl, or
aryl as phenyl. The fermentation is carried out in a common way, e.g. by
means of the enzyme urease or soy bean extract at about 20°C or at a
slightly elevated temperature.

Depending on the process conditions and the starting materials, the
end product is obtained either as the free base or as the acid addition salt,
both of which are included within the scope of the invention. Thus, basic,
neutral or mixed salts may be obtained, as well as hemi-, mono-, sesqui-,
or polyhydrates. The acid addition salts of the new compounds may be
transformed in a manner known per se into free base using basic agents
such as alkali or by ion exchange. On the other hand, the free bases
obtained may form salts with organic or inorganic acids. In the
preparation of acid addition salts preferably such acids are used which
form suitable therapeutically acceptable salts. Such acids include
hydrohalogen acids, sulfuric, phosphoric, nitric, and perchloric acids;
aliphatic, alicyclic, aromatic, heterocyclic carboxy or sulfonic acids, such
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serve as pun fying aoents of the free bases obtained. Salts of the bases
may be formed, separated from the solution, and then the free base can
be recovered from the new salt solution in a purer state. Because of the
relationship between the new compounds in free base form and their
saltsy it will be understood that the corresponding salts are included
within the scope of the invention.

The starting materials are known or may, if they should be new, be
obtained according to processes known per se.

In clinical use the compounds of the invention are administered by
injection, transdermally, topically or epidermally in the form of a
pharmaceutical preparation which contains at least one compound of the
invention either as a free base or as a pharmaceutically acceptable, non-
toxic acid addition salt, such as for example hydrochloride, lactate,
acetate, sulfamate, in combination with a pharmaceutically acceptable
carrier. Usually the amount of active compound is between 0.05 and 10%
by weight of the preparation: between 0.05 and 2.5% by weight in
preparations for ocular use, between 0.5 and 10% by weight in
preparations for dermal anesthesia, between 0.5 and 5% by weight in
preparations for non-ocular topical (ex. oral, nasal, rectal, urethral,
vaginal, etc.) use, between 0.25 and 3% for injections and between 0.1
and 3% for infusions (ex. for epidural, spinal or regional anesthesia). In
any case, the quantity of the drug to be administered will be determined
on an individual basis, and will be based on the pharmacological potency
of the drug, the route of administration and at least in part on
consideration of the individual’s size, the severity of the symptoms to be
treated and the results sought. In general, quantities of a compound of
the invention sufficient to eliminate the unwanted condition will be
administered. The actual dosage (concentration and volume) and the
number of administrations per day will depend on the pharmacokinetic
properties of the drug and the mode of drug administrations, for example,
by topical doses to the eye.
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increase the viscosity. 'f‘hese composmons may also contain stabilizing
agents, antibacterial agents, buffering agents and may be manufactured in
different dosage units, suitable for ocular administration. Also drug
inserts, either soluble or insoluble, may be used.

Solutions for injection or infusion may be prepared as aqueous
solutions of a water soluble, pharmaceutically acceptable salt of the active
compound, preferably in a concentration from 0.1 to 3.0%. These
solutions may also contain stabilizing agents, antibacterial agents,
buffering agents and may be manufactured in different dosage unit
ampoules or bottles.

Dosage units for rectal administration may be prepared in the form
of ointments or suppositories, which contain the active substance in a
mixture with a neutral fat base, or they may be prepared in the form of
gelatin-rectal capsules that contain the active compound in a mixture with
for example a vegetable oil or paraffin oil. Ointments, suppositorics or
cremes containing at least one of the compounds of the invention are
useful for the treatment of hemorrhoids and compounds of the invention
having topical anesthetic effects in combination with vasoconstrictor
effects are particularly useful for the treatment of hemorrhoids.

Dosage forms for dermal anesthesia may be prepared for example as
a solution, ointment or cream. The dermal composition may also contain
emulsifiers (e.g. polyoxyethylene fatty acid esters), thickening agents (e.g.
carboxypolymethylene), pH-adjusting agents (e.g. sodium hydroxide),
preservatives, penetration promoting agents (e.g.
hydroxypolyethoxydodecane, DMSO, DMAC, etc). The dermal composition
may contain one or more active compounds and the compounds may be
prepared as bases or salts to facilitate dermal penetration. The
composition may -be applied to the skin under occlusive dressing or as a
constituent of a dermal delivery system ("patch” etc.)
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hydroxypropylmethylcelfulose); a preparation ‘for topical or dermal
application may contain penetration promoting agents (e.g.
hydroxypolyethoxydodecane, DMSO, DMAC); sprays for topical anesthesia
of the mouth and oropharynx may contain saccharin and alcohol,
ointments for accessible mucous membranes may contain a lubricant.
The compounds of the invention can also be administered together with
other- membrane stabilizers (local anesthetics), for example to form
eutectic mixtures.

Biological testing.
A. Topical anesthetic activity.

Aliquots (0.25 ml) of test solutions were applied into the
conjunctival sac of conscious rabbits (either sex; 2 - 4 kg) and the eye-lids
were kept closed for approximately 20 sec. The corneal reflex was checked
before application of the test solution and every 5 min thereafter. To test
the corneal reflex, the cornea was touched six times with a stalked elastic
bristie. The duration of anesthesia was calculated as the period from the
time-point when the animal did not feel any of the six touches by the
bristle to the time point when the animal again reacted to three of the six
touches. To verify the reversibility of the topical anesthetic effect, the
testing continued until the animal reacted to all six touches of the bristle
for at least 15 minutes.

B. Dermal anesthetic activity.

Approximately 18-24 hours before each experiment, the skin on the
back of male guinea pigs was shaved and depilated with a commercially
available hair remover. The anesthetic action of each agent following
dermal application was determined using a "pin-prick" method as
described by Aberg (Acta Pharmacol Toxicol, 1972, 31: 273-286). Before
and at various intervals after treatment, the area of the skin was tested for
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activity” and no response to six stimuli represents a "maximal anesthetic
activity”. In experiments on the dermal anesthetic activity, a single area
of skin 1 inch square was marked off on the middle of the back of each
animal. This area was covered by a 1 inch square, 16 layer thick gauze
pad onto which was deposited 0.45 ml of a 10% solution of the test agent
in water with DMSO. The gauze pad was covered with al.5 inch square
sheet of Saran Wrap™ which was attached to the surrounding skin with
tape~ The entire area was then covered by wrapping an elastic bandage
around the trunk of the animal. After a predetermined duration of
treatment, the coverings were removed and the skin assessed for the
presence of anesthesia as described above. Dermal ancsthesia tests were
performed at ten minute intervals to measure onset time and duration of
dermal anesthetic activity; comparisons were made with reference
compounds and vehicle. All test compounds were in the base form and
dissolved in DMSO/water when tested for dermal anesthesia.

C. Local (infiltration) anesthetic activity.

Approximately 18-24 hours before each experiment, the skin on the
back of male guinea pigs was shaved and depilated with a commercially
available hair remover. The anesthetic action of each agent following
intradermal injection was determined using a "pin-prick" method as
described by Aberg (Acta Pharmacol Toxicol, 1972, 31: 273-286). Before
and at various intervals after treatment, the area of the skin was tested for
the presence or absence of a skin twitch in response to six standardized
cutaneous probings with a pointed metal “algesimeter” at a
predetermined maximum force of 20 grams. The average number of
probings not producing a skin twitch response was designated as the
"anesthetic score". In this system six responses to six stimuli represents
"no anesthetic activity” and no response to six stimuli represents a
“maximal anesthetic activity". In experiments with intradermal injections
of agents, the backs of the guinea pigs are divided into four sections using
a marking pen, and injections of 0.1 ml of 0.25%, 0.5% and 1.0% solutions
of the test compounds in physiological saline, vehicle (physiological
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into each of the four defined areas.

All test compounds were in salt form (usually hydrochlorides) and
dissolved in physiological saline when tested for infiltration anesthesia.

. U . .
D. Acute intravenous toxicity in mice.

Mice (males) of the NMRI strain, weighing 20 to 22 g were used after
a stabilization period of at least ten days at the testing facility and at least
one hour in the laboratory. Food but not water had been withheld from
all animals for 16 hours before the test. The animals were again given free
access to food starting two hours after the drug administration, that
usually took place around 9.00 AM. All animals are observed daily for 7
days post dosing.

EQUIVALENTS

Those skilled in the art will recognize, or be able to ascertain, using no
more than routine experimentation, many equivalents to the specific
embodiments of the invention described herein. Thus, the piperidine
moiety of Formula 2 may be substituted with an azabicyclo moiety that
may also be attached in ortho, meta or para positions. The compounds of
the present invention may be used also for other indications, such as for
example to prevent or treat smooth muscle spasms, cardiac arrhythmias
and hiccup. The use of a single isomer may have the advantage that side
effects residing in the other isomer can be avoided. Thus nervous system
side effects, such as for example effects on respiration and cardiovascular
side effects, such as for example negative inotropic effects, negative
chronotropic effects and negative dromotropic effects may be completely
or partially avoided by using a single isomer. All equivalents are intended
to be encompassed in the scope of the following claims.
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1. A compound having the formula

B

v Z
Oy o)
A N

I
E

(Formula 1)

or an optically active isomer thereof,
wherein n is equal to 1,2 or 3, A represents an aromatic substituent such

as phenyl or substituted phenyl, Zrcpresents two hydrogen atoms or an
oxygen atom, the (CH,), group having a straight or branched chain, B
represents hydrogen, an alkoxy radical containing 1 to 3 carbon atoms or

a group of the formula

(Formula 2)

in which R, and R, may independently be selected from the group
consisting of mecthoxy, ethoxy, a lower alkyl or hydroxyalkyl radical
containing 1 to 3 carbon atoms, whereby R, may also represent hydrogen,
A is a 2-pyridyl radical, an unsubstituted phenyl radical or a phenyl
radical substituted by at least one substituent in the ortho, meta and/or
para position, Eis sclected from the group consisting of hydrogen, methyl,
ethyl, propyl, butyl, hydroxyethyl, hydroxypropyl or hydroxybutyl and

where the piperidine nucleus is attached at 2-, 3- or 4-position,
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characterized in

a) recacting a compound of the formula 3
|

(0

(Formula 3)

with a compound of the formula 4,

X~(CHy)p —Q

\

R (Formula 4)

wherein R and n have the same meanings given in Claim 1, except that R
may not be hydrogen, and X is a reactive esterified hydroxy group, to

form a compound of formula I, and

b) hydrogenating a compound of the formula 1, wherein E is a
residue removablc by means of hydrenolysis, to give a compound of

formula i above, wherein R is not hydrogen; and

c¢) hydrolyzing a compound of the formula 1, wherein E is a residue
removable by means of hydrolysis, to form a compound of formula I,

wherein R is hydrogen;

and transforming free bases obtained into their salts or transforming

salts obtaincd into their bases.
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4. A process according to Claim 2, wherein reaction a) takcs place in

an inert organic solvc'nt.

5. A process according to Claim 2, wherein reaction a) takes place in

the presence of a strong base.

6. A method of inducing local anesthesia in mammals, including man,
comprising administration of a therapeutic amount of a compound of the

general Formula 5

7

@]"\J—ﬁ— (CHa)n—D
A

(Formula 5)

wherein n is equal to 1,2 or 3, A represents an aromatic substituent such
as phenyl or substituted phenyl, Zrepresents two hydrogen atoms or an
oxygen atom, the (CH,), group having a straight or branched chain, B

represents hydrogen, an alkoxy radical containing 1 to 3 carbon atoms or

a group of the formula 6

(Formula 6)
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consisting of methoxy, ethoxy, a lower alkyl or hydroxyalkyl radical
containing 1 to 3 carbon atoms, whereby R; may also represent hydrogen,
A is a 2-pyridyl radicml, an unsubstituted phenyl radical or a phenyl
radical substituted by at least one substituent in the ortho, meta and/or

para position, D represents a group of the formula 7

R
/1
—N

R
(Formula 7)

in which R, represents hydrogen, a lower alkyl or hydroxyalkyl radical

containing 1 to 3 carbon atoms, R, represents a lower alkyl or
hydroxyalkyl radical containing 1 to 3 carbon atoms or a lower alkenyl or
alkynyl radical containing 2 or 3 carbon atoms, whereby R, and R, may
be identical or different and may also form together with the adjacent
nitrogen atom a nitrogeous heterocyclic ring selected from the group
consisting of piperidino, pyrrolidino, morpholino and piperazino rings.
D may also represent a piperidine group, where the nitrogen substituent
1s selected from the group consisting of hydrogen, methyl, ethyl, propyl,
butyl, hydroxyethyl, hydroxypropyl or hydroxybutyl and where the

piperidine nucleus is attached at 2-, 3- or 4-position.

7. The method of Claim 6, wherein said local anesthesia is dcrmal

anesthesia.
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8. The method of Claim 7 whercin said dermal anesthesia is induced in
response to pain resulting from a member selected from the group

consisting of surgical interventions, needle sticks, hemorrhoids, shingles,

sunburn and insect b'ites.

9, The method of Claim 6, wherein said local anesthesia is topical

anesthesia of mucous membranes.

10. The method of Claim 9 wherecin said mucous membranes are
selected from the group consisting of ocular, oral, otic, pharyangeal,

tracheal, urogenital and rectal membranes.

11. The method of Claim 6, wherein said local anesthesia is infiltration

anesthesia.

12. The method of Claim 6, wherein said local anesthesia is nerve

blocks.

13. A pharmaceutical composition for induction of local anesthesia,

containing as an active agent at least one compound of the Formula 5

B

\f
@—rﬁ-c— (CH2)n—D
A

or an optically active isomer thereof,

(Formula 5)
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oxygen atom, the (CH,), group having a straight or branched chain, B
represents hydrogen, ag) alkoxy radical containing 1 to 3 carbon atoms or
a group of the formula 6

Ra

Ra
(Formula 6)

in which R, and R, may independently be selected from the group
consisting of methoxy, ethoxy, a lower alkyl or hydroxyalkyl radical
containing 1 to 3 carbon atoms, whereby R; may also represent hydrogen,

A is a 2-pyridyl radical, an unsubstituted phenyl radical or a phenyl
radical substituted by at least one substituent in the ortho, meta and/or

para position, D represents a group of the formula 7

Ry
—N

AN

Ry

(Formula 7)
in which R, represents hydrogen, a lower alkyl or hydroxyalkyl radical
containing 1 to 3 carbon atoms, R, represents a lower alkyl or
hydroxyalkyl radical containing 1 to 3 carbon atoms or a lower alkenyl or
alkynyl radical containing 2 or 3 carbon atoms, whereby R, and R, may

be identical or different and may also form together with the adjacent

nitrogen atom a nitrogeous heterocyclic ring selected from the group
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consisting of piperidino, pyrrolidino, morpholino and piperazino rings.

D may also represent a piperidine group, where the nitrogen substituent
is selected from the group consisting of hydrogen, methyl, ethyl, propyl,
butyl, hydroxyethyl, hydroxypropyl or hydroxybutyl and where the
piperidine nucleus is attached at 2-, 3- or 4-position, or an optically active
isomer thereof and a therapeutically acceptable salt or base thereof, in a
mcdicinally effective concentration in association with a pharmaceutically

acceptable carrier,

14. The pharmaceutical composition of Claim 13, wherein said local
anesthesia is selected from the group consisting of dermal anesthesia,

topical anesthesia, infiltration anesthesia and nerve blocks.

15. The pharmaceutical composition according to Claim 13, wherein
said local anesthesia is dermal anesthesia and wherein said compound

comprises 0.5 to 10% by weight of the composition,

16. The pharmaceutical composition according to Claim 13, wherein
said local anesthesia is topical anesthesia and wherein the compound

comprises 0.1 to 10% by weight of the composition.

17. The pharmaceutical composition according to Claim 13, wherein
said local anesthesia is infiltration anesthesia and wherein said compound

comprises 0.1 to 5% by weight of the composition.

18. The pharmaceutical composition according to Claim 13, wherein
said local anesthesia is ncrve blocks and wherein said compound

comprises 0.1 to 5% by weight of the composition.
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