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This invention relates to new chemcal entities of the General Fornmula 1 as
shown bel ow, conposition containing said chemcal entities and to net hods
of using said chemcal entities for the prevention and

treat ment of pain. [err]. wherein n is
equal to 1,2 or 3, A represents an aromatic substituent such as phenyl or a
substituted phenyl, Z represents two hydrogen atons or an oxygen atom the
(CHerr])[err] group havi, g gr Ef'l&)Cha' n, B represents

hydr ogen, an al koxy radi c@ERMi‘a@ﬁg 3‘“35"'{1 éag n atons or a group of

the formul a [err]
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in which Rerr] and R err] may independently be selected fromthe group
consi sting of nethoxy, ethoxy, a lower alkyl or hydroxyal kyl radi cal

cont ai ni ng 1MOPOZ6HBr bon at oms, D represents a group of ther&pigdRa90
[err] in which R3 represents hydrogen, a | ower al kyl or hydroxyal kyl
radi cal containing 1 to 3 carbon atons, R4 represents a |ower alkyl or
hydr oxyal kyl radi cal containing o tons or a |l ower al kenyl or
al kynyl . radi cal containing 2 or :'mafa?m whereby R err] and R err]
may be identical or different and may al so fdrmtoget her with the adjacent
2 ni t rogThiatioemion tredgeoud hewerchepitalc ehtifigs S6f ehé edehé@m t he
group Comsmﬁmamoas péPRﬁaUhdbé]%w p%ﬁn osfidiP cdﬁ‘i&xﬁ’x 'é&‘? a&?e 1cRE Gfl

Cubst tueniid ' dpeBES 6 cefed A o) il °§ﬁmegs X sbee/ﬁnnﬁat Ape

ethyl, propyl, butyl, hydroxyeth F"at y;ﬂ%@yl or hydr oxybutyl and where
the piperidine nucleus is attached at 2- - or 4-position. The

chem cal conpounds of this inventdon have phar macol ogi cal properties that
render said conpounds to be usef u? in eventing and treating pain. The

conmpounds can al so be used eqt  con |t|ons conpri si ng convul si ons,

hi ccup and cardi ac arrhyt l& nteDi nhibit sodium and
potassium ion fluxes overs anes | he body: Prevention and
treatment of pain using the conpounds of this invention nay be achieved by
appl yi ng conpositions containing said chem cal entit{fRmathp skin or by
appl yi ng conpositions containing said chemcal entities on nucosal

menbr ane y ng, ion schgm tities . to. infiltrate
b1 ol ogi oo erray oLl EGUE 8“%383 forsfts <28 eE?Hgggsgwhffw Pughy g
cheni cal énrt’l?etqy sof f tSHBSta\H’é? nP'&%y vi f"rﬁnge’H‘F REPy 8¥drages ab9ma| Phvathg
sai d chewxggen eatoin, i e (CHpepetowgt ehavineg ba odtoajighal ort issndrdataimauBe der mal

anest hesirgpreb@its CRY dr@itg@ﬁt hasiakoiyfiaddicAt tomamagt Nesh a3 Oéar'BSEVEto%é)c&s
The i nvegt hPJhpalo?otHe t6fmufj® conpositions, cont aining at [east one

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, D represents a group of the formula

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
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said chem cal entities and conbinations of the present chem cal entities
with various other chemcal entities and with varl ous penetration-
pronoti ng dewoo@sss10

BACKGROUND OF THE | NVENTI ON Menmbr ane st abi | i zi ng agenFT’”s"“"é‘F?”as

| i docai ne, prilocaine, B nmepivacai ne and, bupi vacai ne, have been shown to
possess MIEREAN AbREY BefitEogaous c hetespry clice Fpgletalecisdtrom ther igrevRt i on

anest hesoesistinig fof pipetidineg perretidinacksorpitdi® canthqipemzimyeringsi t ed use
as der n® maRpesalsbetdpres&itnae ﬁﬂf@ydlhavgré@p bewlgéx‘éemhé nmfﬂtc@&nccmagﬁweatl ons,
\é\glrrggulngc s@f’e%?ﬁd ti*?Smr 'tﬁ5 ou Eéﬁ'ﬁs% 'SPtH i‘s e?lz %S?;%Q?;
since t E‘gylma y%@t"?’&ﬁ‘y &g{(gpmﬂy ["K FAXIQUNES | v% Btracai ne

and si nPiRgridinegruGipEs é§t@ﬂ%¢f’§ﬁdabr7e \m ¢POsHIe® tissue irritation and
to be- unstable in the human body V\/nere practically all tissues contain

esterases. The ch&hfsll ¥8%p Qﬁn@@%fprtﬁﬁserihvbﬂt\@ﬁt h&ve %&rhﬁtc@mgﬂbﬂ
Corrpoung%ﬁel?agf A&t P %@I‘ é;g;grb oﬁﬂ ' Zden%s?ﬂﬁngfné}deg nfnf" Cpnged

ef f ect L maf anesthetics

and t hafféA4ng B%‘ﬁ‘eff ‘ForBB‘P\‘é'i FFE Po QrPF%‘E Qnéfeat £ I”éo‘iso penetrate
t he ocuF@mprising ecomdlsions, 4y ol cardiage arthykmias wgdr serabet psedies,
and al s gehiir asoditsinr au@hpdﬁasmnmskom ftikes dvapi cell membmhnespph i that i on.
Thus, tggdﬁ,@rrpounds of the invention will assure short onset tine and |ong
duration of |ocal anesthesia, topical anesthesia and dernmal anesthesi a.
It is also ective. of the present, i nventipn to provide a nethod for
| ocal , topi ggTeVSJHHOBePﬁﬁI tr ﬁté%et"ﬁ fap"W?l Y& t gﬁf ‘éomgf’?%‘aﬁ iQfethiind has a
m ni rmmrmenguo(ne 3y cbe sachieved by applying compositions containing said

chemical entities on the skin or by applying compositions containing said

chemical entities on mucosal membranes or by injecting solutions of said
chemical entities to infiltrate 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.




The nechani sm of action of nmenbrane stabilizing agents, when used as | ocal
anesthetic or topical anesthetic drugs, is to inactivate ion channels in
nerves and t WO ®F$SIONhi bit neuronal inpulse conduction. ToPGHUSHIIS490t he
nmenbrane stabilizing compound needs to overcome the |ocal penetration
bafriers and reach the nerve structure |n a concentration that is high

enough to achieve the therapeutic ob unds of the present
i nvention have the abili t?AtQ)K@R@éN @Eé@%ﬁ@@h ti ssue penetration
barriers. The term topi cal anest heS| ais in this docunent défined as

I ocal ﬁnest hemeﬁneian@ugeaiﬁhznﬁn‘wgams seelt hasdidsvaisxappllesihbose of | t he
eye, t he_ear e e t e e geni ta
01 ant Tﬁée[{lg?c:ﬁ gee n?l’l’(? hbunﬁ bgﬁaﬂﬂé halv bE@E ﬁﬁo@ﬁ & sédie 18¢A

sl |
anest hes@aeﬁhe'ﬂﬁeeéﬁ?ﬁ ap f fI% ﬁ’ﬁ?’ﬁbﬁ ‘iljtgrr‘]?gg ﬂ’és‘f‘gﬁﬁﬁﬁoﬂe&‘%hﬂ?s&E%ndoff%?
af f er ent induaihg enenve bockss afbesen COMPOUNSSuRBYE Wmitedqusecas derE@! hesi a.

4 anesthetics since they have to be gBtdvVARYhigh TiBRceéMNvENTSONWhich  The
present éﬁ'&’r‘égééso@hé ehiat eo? h@sﬁ@"i’rﬂ"&wﬁi IRaDtigsR: dadbide. Zi Othetompounds as
descri bed above and ZE? %:a? 'Qgé’%&gexj %ﬁ?t'ed th’xp'cfe‘? a‘?raﬂgsrtH@éla

anest hesi®QMARY al ni ng ne

cheni cal SHHE tt ey th’cay tigy chensd F?é g‘lf%ﬁ p? B e 3§ugs- tlﬁ%‘fle"%’ e 5acsairg$t
peri od ofanti simidan drggerarphestgr& eﬂndf age t kR Nta (FaUBR HSSUBNHT YRR 2Nther ve
in a CO“Q@“bé-aﬁmﬁﬁlblfeh&iﬁ tiel huhlaackotise vilrere i praictically glbndsmiesopontaimer ve

i mpul ses. ¢k been found that conpositions containing at |east one of

the conpdn g@f cLhce Prasent Mé}gﬂ’&t 06 A6 PREL kG UbBILY @ﬁ@%é@&gg@w ar

and der nal

s for
exanpl e |%¢|P?ﬁ€§f|‘@ﬁ“ﬁ%é§? hséé 1Zz‘a‘i‘n%l R ‘HP Bcl'i‘sprqlﬁg E n%ti f ﬂ
present iamestitetion and lepital anesthefisspradeder®al oangsthaticsn aaénrﬁlé%tt |h@|’{evv|th
i nserts dfenleficedlt ipeneratidhepropergies abngr ecediblestamenegmate héhet osaiarent of

pain in Ct RES L ORe 4 nitdsAPAKBuBENEAEINathgaetaal tipsureedifE:lsd nsect
bi tes, sup uh—&} %‘?SLQE fl@ﬁlahr EﬁfMePfto {Ha'i‘gheﬁni’ln%;gh‘égﬁeht afhpdl Phe

|nclud|n e nt, |1 nvent V; s effective
met hods fC(S’rmE‘?‘H%G{] m?rréﬁ%erﬁ}ﬂf a"}‘ﬁlhaqsgg ﬁno g{]t g %ﬂcf 1351@ | pcal

anest het iduratiopooft [anad, angsthesipedOpishd ﬁﬁ%ﬁégﬁléblaé sfigemak ranesthesigy,
exanpl e | ocal Ibugsnalsg amdobjbct}mvmg)famhle eS¢t irveinyioni &6 uEovide @i myethod

resul tin o'rnlo%?r&ghéal and dermal anesthesia whRHAlibEAfEESHBLHTE Odn@Fhddia

| NVENTI MNnjnigum 10 {igéegff{eé/ of the present I nvention is ]E]? obt ai nd ]
t t hat
can b adri ni STS GRCRHNER B FHOb SoMmBropys aoredri dherfe BN cati on

and that usdedems a10§hbr%neéﬂ§éltc OF ntopPisad anwhatw adiigig 18f e dpactivate "ion

channels in nerves and thereby inhibit neuronal impulse conduction. To
do this, the membrane stabilizing compound 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.



It has now been found that conpounds of the formulas bel ow possess such
properti es. Conmpounds of the invention are those of the general

Formula 1 wo gor76510 Terr] ﬁlgdrq 4 | s equal
to 1,2 or 3, Arepresents an aromatic substituent nsuch as {)}f &

substituted phenyl, Z represents two hydrogen atons or an oxygen atom the .

(CH err])[err] group having a straight or branched chain, B represents

hydr ogen, an al koxy radi ca WA e b n atons or a group of

fydrogen, an alk SUMMAR PORITHE IRVENATRE" 2L

[err] | ThebiesenBRinvenfiordfdlatel & fidw eyved mepbeataititiiizing co@leahasad rom

the grodps@ibediaboivagnaito Arithieusyof irdhdany lodal, epiesl oildeyinabinedtt@siaxipl Kyl

radi cal ag@fiihigteMingt dorhpositicmednaingigaEleastlont elivh Biehicd] ety flasBad @RRhesent

hydr ogepenéiratforapebpeytidsaitht it &t sledr: pafiod b$ tihttdahitath thbeity bf d@idhealther a

phenyl neflieclding b4 nbtiedfl alynadnttLidvel thanwilbblegk thidi@itation driten@idtdta ofMet a l

and/ or pafviriagAilédsot Ras Bereant shat GRPHRitlnsicbAtiMnfat Rast one of the

[err]  compblndélbfthelfiescdp irfRatiba aby fidgalhrlyoude@Ebr 6dulidt ar@lr ddmrdl oxyal ky!

radi cal aaeyth@ifand for dtherFobs BOIbcal AitetheRA, SIBI RI6NbEntple VEragbiKy| or

hydr oxy ahégthesi@ghd abrve®lé ks TG compOurdd Cotthe prévennmveritich ArewsefukfdeaRy| or

al kynyl préeingish of pairdintongedic wih GadeBRIbf &tjoction Ndedls ByrgRlagprdceatitbs R err]

may be hf@méd thaltreatmehf dfgraiiin eotthetiion Mithoahbabové Aatibedd ineliftal he adj acent

ni t r ogepredefiired, insect bites, sunburn, and for the treatment of shingles and urogenital pain,
including hemorrhoids.

Thus, the present invention provides effective methods for treating humans and
animals with topical, dermal and local anesthetic compositions, while reducing
undesirable side effects, for example local burning and itching and particularly tissue
toxicity resulting in necrosis.

DETAILED DESCRIPTION OF THE INVENTION

The objective of the present invention is to obtain compounds that have topical,
dermal and local anesthetic effects and that can be administered either by injection or
by topical or dermal application and that offer a short onset time and a long lasting

effect.
It has now been found that compounds of the formulas below possess such

properties.
Compounds of the invention are those of the general Formula 1

(Formula I)

wherein n is equal to 1,2 or 3, A represents an aromatic substituent
msuch as phenyl or substituted phenyl, Z represents two hydrogen atoms
or an oxygen 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




ni trogeous heterocyclic ring selected fromthe group consisting of

pi peridi no, pyrrolidino, norpholino and piperazino rings. D may al so
represent a WOP6:9 ne group, where the nitrogen substituenPCEUSK/1S40ect ed
fromthe group conprising hydrogen, nethyl, ethyl, propyl, butyl,

hydr oxyet hyl , hydroxypropyl or hydroxybutyl and where the piperidine

nucl eus is attached at 2-, 3- or 4-position. B
[err] R )

Coirpounds of Fornula 2 above may be pr;e’pér ed according to the foll ow ng
met hods: a) by reacting a corrptbqu of Formula 3

[err] (Formul a
3) with a conpound of the formula 4, Ra . [err]

wherein R and n have the neani ngs gi ven above except that R may not be

hydr ogen, and LS a hal ogen ( Br, o, 1) or.a reagtive,esterified hydroxy
group, tB’ f"g?lfrf‘(akbcﬁ?gogﬁd%@ﬁ g%qﬂﬁnge%{lyahﬁ selectegb rofﬂ/eth't}d B%Iéﬂati ng a
conpoundcensisiéngnet methakyr athoxy.i ¢ lowesiadkyl canbydinryalyleaisalos

reducti ogon@iting Maso tNecarbani dtomi] WWheRBYVR, aydi #1So areppestaNHy @fogee
formla iwgrflﬁyrl‘:dylsrd}f%albyaq{ B85ibstituted 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

in which R; represents hydrogen, a lower alkyl or hydroxyalky! radical

containing 1 to 3 carbon atoms, R,; represents a lower alkyl or hydroxyalkyl
radical containing ! 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

l y4
Oyt
A N

]
E

(Formula 2)



c) by hydrolyzing a conmpound of the formula 5,

[err] wherein E is a residue renovabl e by neans of hydrolysis, and n
has the meagigwmegshyen above, to forma conpound of fornul in Ris -
hydr ogen. The reactions are carried out in an inerta%(?réggr,l@}jgéb)l vent

such as benzene or toluene in the presence of a strong base such as sodi um -
ani de or sodfompepadsdel Formula| g abeaengmaibdben)prgpaied uceerding teal ogen (d,
Br or |3}heorfollomdagt imethodst erified hydroxy group, that is a hydroxy group

esterified wy ByareuctiaBda sHpHisd & Pobalh a$ tri f1 uor onet hanesul foni ¢
acid, trifluoroacetic acid, ‘trichloroacetic acid,  -benzenesul fonic acid,

4- br onbbenzenesul foni ¢ aci d-er 4-tol uenesul fonic acid. I n
nmet hod c¢) above, a residud e by, means of hydrolysis may be e.g. an
acyl residue, which, wheniy <

i E' functionally varied carboxy group,

gsi dues, such as tert. - but oxycar bonyl
ar al koxycar bonyl residue such as
phenyl substituted |ower al koxycar residue, e.g. a carbobenzyl oxy

resi due; a hal ogencarbonyl residue, ‘.g. a chl orocarbonyl residue; an
aryl sul phonyl residue such as tol uenesul phonyl or BFemmwanzZanesul phonyl

resi duegiha shabppRmadedr ®edforhhigranated, |ower al kanoyl residue as

e.g. oxycarbonyl or al koxyca
resi due, or ethoxycarbonyl residue

formyl -, acetyl-"or trifluoroacetyl residue; or a benzyl residue, a cyano
group, or a silyl residue, such a riyret hyl si lyl residue. The
hydrol ysis is carried outXt(CH)k y, e.g. in the presence of a
hydr ol yzi ng agent, e.g. in the pr e of an acidic agent such as diluted

m neral acid, e.g. sulphuric acid ory hydrohal ogen acid; or in the presence
of a basic agent such as an al kali r®tal hydroxide, e.g. sodium hydroxi de.
Oxycar bonyl residues, aryl sul phonyl residues and C)(ﬂ&qng{?o%)s may be split
off in a suitable way by neans of acidic agents suc ydrohal ogen aci d,
sui t abl wheyadnoBr endl cn dudve. thePmedamings givére aboivet exgept nhgt t(Rakeayl mebesi ng

di | ut edhpydgen) ardcXaed @& hawgehblGL, iBr arn)xbrre reddiiveasabiifieachydroryano
groups E{cﬁl Or &f ¢bAR! ¥ ?&h gmp%fofbyoﬁg@l@s59fa,{wdr ob(r_j_om c acid at an el evated
t emperature,, as.| oi Il ng_ hydr C [ oxdi t.o the "cyanogen
brom de net h@d Y(B?’gﬁﬂ Uﬁgr}gr—%rct r}def%%agqrgﬂfq%t}é;g&%llpb?;ﬁ ar,esi due may
be splifessye JREGVaR r SRS R FEAYRE OBy arﬂégﬁb tiCe AFAINRS VR 1VRN 4

sui t abl abexs, dto give ra icompovadeof dheciogmula 5 whenein Hods yotabpdegea; r esi due
renovabl e byc)mbgnaydfolyeihigctai oompsurd gof aheafqriazlar §) al kyl residue, such as
a benzyl residue, or an al pha- aral koxycarbonyl residue such as a

benzyl oxycar bonyl residue, whichgin a

| Z
If-g" (CHz)n‘O

A 1
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.

nur



known way may be split off by nmeans of a hydrogenol ysis especially by
catalytically activated hydrogen, as by hydrogen in the presence of

hydr ogenat i ngvaewasigst s, e.g. Raney-ni ckel or pall adi umon q,@xrh%@o,lﬁg;(per
resi dues renovabl e by neans of reduction are 2-hal ogenal koxycar y
residues as 2,2,2-trichloroethoxycaybonyl resjdues or 2-iodoethoxy- or
2,2,2-tribr on%t‘ﬁ&?&%iatc oRBAVEs ek TgSEMIE FEMENabigy Dye maanst obthydral ik nown
way, sui tradyt pebg.gm@anacydf residwe,amtichy odhan ipyas¢rap-isah | fithctianedpt varied
hydr ogen)artasc girbupy @i gerysapohgl dit ailkedchybdiid 264ite8s, Okudet & e -
metal al oo A BB G Fes e S OBP URHRy UORy 9! YERNE! OBENardikGRy B bony]
car boxyaci ? acchos?lr te[}t. erepy ‘esp |a# Z1 e Of, ,Zi al'l oys
t oget her TGFPHE aRUSH @S PERYR P UBSHTLES ‘éﬁ?ri Ry SEPoRY! 3e4diEg & Boxy-
car bony| caERqbneylony, nesidogi st halrgepsatbenykirgsidsies otrgurd ehlereembanyl 1)
conpoundsesiduechrammianylsglphonyh| msidiee cucbhasniolnefédylphoayht er

8 bromobenzénésaiphivreylr eaPMaese PyhiRGeahted) BBy FERidPReSUdB v}

ar v Sul PhHo8” A o8 FRIA0CIUERAONY HERdoadtil EleliBug: 'HIOANLERY ™Y
e ,sp!lt of, y reduction usi n% nas ent. hydro E_n, 1~ .e. § ryfyans 0]

al Kal | met8duEy, anCHDq EFP¥RInPbr2 A (sidU, SUER &8 ARRSHISIRD Sostdus.y may

be split off flherhzdiglysisgsncairieth ovhdn a krexwnluways ergsniow éle preseadgacof on,
one must at akdraigringt agemoi elgr éduthici presehcot s fanr adidic bigen@rsuehsas n t he
gﬁ'bgfﬂﬁ-diluted r:]rm'%rﬂl ta?:(%ge@.g@t h?ﬂctgﬁdpbggﬁy?fgﬁ‘a I?Hlé‘igfrﬁ)}; ?h]stﬂgfog and
fer- nen%gsle\(g{lﬁ% ?g ig)r%%% ﬁg%ﬁ”gﬁn agsf %hgﬁ%&mﬁ ‘éﬂw é@? ne"ﬁ izggﬁiﬁt‘irogen.
Resi dues 'Ygre¥idsh e Byc?ﬁﬂ%ﬁg}gﬁ} &Sy ARYIPERPANYY 1a3E0URY GPEn-CY@RPhony |

resi dues,8raups Heay Heospitrabripl a rudiable waythy aneansolof sicidigaggdrds cauchi ed
out in aasohydrohwygere. apidbysuntablys lnfdrabremineadidnt aPrafagibdy theasplioieg
hydr ogen mipniak@opndedudiagt BHud HYALSbAIMIY adfd,apBIBNOlin a mixture with

di | ower alkyligMAg, Safio BRI 8 TreflraflyTRBRY' 661 BE: nitan€ofoC! al 1Y

anmoni a, pre %a gﬁy al jafl e ev?ve Jefperature.” 1N tg)a . of gironi a_one may
use an adﬁ'[‘?tro Ry gClbs afftofi &Y A8C hEERETAHFentt it 2R M. 1YArobre@i¢ dues
spl i t t ablasity a¢gUARB o ptheo[‘Granpgess duemidey masbpdiietv.sBirauabl e from t he

ni t r ogen Rtrthmreore, ia tertebutoxiyogrbomyd sresidhsé | mayede ppht esfiblyder

unsubst i taahQdroxaIcBAARIdnsI bYURSeansSVift BRhAENEMPSHikl UENTtaBIE Rid. as
| ower al kylif Hrodbddil ougipl kyl as nethyl or benzyl or aryl, as phenyl. The

rolysis is carri ed in a common, way, whereby one nust .take care to
gzoi dypyrol ysﬁg B‘Fﬁ?ﬂ‘ﬁg’r ?ﬁ%\wfﬁ EaTeISW%ZrEERViag&eyt@’rdﬁ s of reﬁ%é?ﬁlu’és
spl i t t abl%egbyanmedpba-gry diyleFasidyonSudds psck abe¢nzyl erdsi @plant alphe- fr om t he
ni t r ogen azalnoxycarbionybcresiduenguclsas s Wrstzytlokgdarbongl aesiduef evtdbh yin a
unsubst i tisforeh apdypanay | bedispUPoff by trabhfs VILE! hydzefoBiR @sgkcidldyespl Kyl
or aryll uenglitylly AXUVIRAY! nPiroBeRZ s b9 hh¥ge iR MRRY bresdfie foff MENtati on
'S carri Eflyd?oéerllarlinag Cc%%@ts\fva '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.



means of the enzyme urease or soybean extract at about 20C or at a slightly
The pi peri di ne-cont ai ni ng conpounds of the
invention am®dohesse of the general formula 2 wherein E is & @ubsiof romthe
group consisting of hydrogen, nethyl, ethyl, propyl, butyl, hydroxyethyl,
hydr oxypropyl or hydroxybutyl and where A, B, Z and n are as stated above.

el evat ed tenperature.

Starting material and conpounds of fornula 6 above have been prepared.

9

Exanpl e atylsiSpitdredi group s¢ artolugnesnlphongl gBMp, whidl ih a- knowBymtagesi s of .

A residue removable byrrefluction maynplsesbefsushnenetic routes:

1-benzylngy o QpAFRIRYhPI RALEED N Cising daRbédt hydrogRnT . Up$ Qbans of an
pi-peridi ”ﬁﬁ%ﬁhﬁa"’egﬁ', s(u%ﬁ S C’lithgnglomlo Iunt?,e rf%ylliqlgxﬁf%‘m%oriig?angd% suitably

may be split off from a nitrogen atom. When a residue is removed by
reduction, one must take care to avoid reduction of other reducible
groups in the molecule. _ | |

The nitrogen atom in the piperidine nucleus may also be substituted
with a residue removable by means of ammonolysis, pyrolysis and fer-
mentation, to form a compound of the Formula I, wherein R is hydrogen.

Residues splittable by ammonolysis are especially the halogen-
carbenyl 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
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 out in a common way, e.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.

*




m, 0.23 nol), potassium carbonate (58 g, 0.42 nol) in acetonitrile (250
m) was stirped at roomtenperature overnight. After concentration in
vacuo, the r@&%&s Was treated with water and extracted w t REBEUBSH5498et at e.
The organic | ayer was dried over sodiumsulfate, and the filtrate was
evaporated. The residual oil was dried under high vacuum (43 g al cohol).
Thi onyl chloride (16 mM) was added dropwi se to a solution of the above

al cohol (43 g) in chlorof@ _rﬂ) at rqgdmyenperature. After stirring at
reflux for 3 h, the sol ut{ CEa) cdncentrated in vacuo, and the
residue was treated with wxter anagextractedt™w th nethyl ene chloride. The
organi c | ayer was washed with ag s sodi urﬁ bi carbonate and brine, and
dried overni ght over sodium sul The flltrzé10 Wals evaporated, and the
residue was purified on silica gel’ colum. El uti 8FOWM#RA6kt hyl acet at e:
gielt'rol eum Egérplgfes%}s%lthgggreou esbenzyl Zlghl or onet h;éi(glmgfgl gl ne (44 g) as

2-[ (N Phen% - N-Fi ndanyl ) am nomnet hyl | pi peri di ne hydrochl ori de (TAC 28)
[err] Xa N Phenyl - 2- am noi ndane, i.e. SM (13.2 g, 67
mmol ) was ayrstbsweastammateaahm (220 m), and sodiumanmide (4.5 g, 115
nmol ) was added to the stirred solution at roomterrperature After 3 h,
1-benzyl - 2- chl or onet hyl pi peri di ne ( 15 g, 63 mml L was added and the

m xture was d at refpegs,d or ,. The m xtu % pour gd
and extract @@ giodt hyl—et-hes r- OMsayer—was washed
bri ne and dried oYer sodi umysulfate AfT'er evapor atrefion of sol

residue was purified on a silica gel colum with ethyl acetate:petrg m

ﬂsMu

Synthesis of 1-benzyl-2-chloromethylpiperidine.

O PhCH,Br , K,CO5 O SOCl, O
HOCH; HOCH;™ N CICH

rlﬂl MeCN, rt ) CHCl, , reflux 2 N
CH,Ph CH,Ph

A mixture of piperidinemethanol (24.5 g. 0.21 mol), benzyl 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 :
petroleum ether (1:9) gave l-benzyl-2-chloromethylpiperidine (44 g) as oil.
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ether ( 1:9) as eluent. The product as the free base (21 g, 79% was
isolated as an oil. A solution of free base (19 g) in ethanol
(300 M) wawoderesitd i ed to pH 4 with hydrochloric acid in rmgingsoeisdselhe
m xture was hydrogenat ed at roomtenperature at 50 psi using Pd/C ( 10%

0,5 9g) aSE%E . The mxture was filtrated and concentrated, and the
resi due i L: : I . 2 e A of TAC 28
et ho h;’,‘%f%\? }ﬂgxfr\)lﬂ zzﬁﬁaﬁﬁl?éﬂﬁ@ﬁ{ae%@%éﬁd&@ hYa¥seriGide @ACS _
1-Butyl - 2-[ (N phenyl - N- 2-1i ndanyl am nonet hyl ] pi peri'di ne HO (TAC 5Q)

[err] n-Butyl iodid 2 g, gg[mol added to i@ure of
SM (5.8 ¢ and:,po':)c&ﬁ m ar bonat 2(7.0 B §-60M; (200
m). After Stirri at rt ni ght, thaowh«t ure e bnc ntratedNin vacuo,
and the residue treated with Wﬁi‘er and extracted wt hyl a@GtPatte
(1:1) as eluent t ive 1-butyl-3-piperidinemethanol (7. » 85% as an

oi | . Thdypny! chloride (3.2 m, 42 mol) was added dropwise to a

stirred solution of this internediate (7.3 g, 42 mmol) in chloroform (20
m). After stirring at reflux for 3 h the cool ed sol ution was -concentrated
in vacuo, and the residue was trga W t h aque@gus »sodi um bi car bonate and
extracted with metH'i} BH% chl orid gam wag washed wit ag.
sodi um bi car bonat eygngopr i ne, drred sodium syl fate, and the residue
purified on a silica gel colum. The y| of
1- butyl - 2- (chl or onet hyl ) pi peri di ne was g (48% . [err]
Reaction of this internediate (3.8 g, 20 mmol) with SM (4.4 g, 22mvol) and
sodium amde (1.5 g, 38 nmmol) in tolydege (70 nl), as described above in
b., gave 4.6 g of the free base
i -butyl-2-[(Nphenyl -N-2-indanyl)am nonet hyl ] pi peri di ne. The conpound was
converted to the RySKQGN204hmARIAdRNE, Ok: SM, (13.2 g, 67 mmol) was dissolved

in dry toluene (220 ml), and sodium amide (4.5 g, 115 mmol) was added

to the stirred solution at room temperature. After 3 h, l-benzyl-2-

chloromethylpiperidine (15 g, 63 mmol) was added and the mixture was

stirred at reflux for 20 h. The mixture was poured into water and

extracted with diethyl ether. The ether layer was washed with water and

brine and dried over sodium sulfate. After evaporation of solvent the

residue was purified on a silica gel column with ethyl acetate:petroleum

ether (1:9) as eluent. The product as the free base (21 g, 79%) was

isolated as an oil.

A solution of free base (19 g) in ethanol (300 ml) was acidified to

pH 4 with hydrochloric acid in methanol. The mixture was hydrogenated

at room temperature at 50 psi using Pd/C (10%, 0,5 g) as catalyst. The

mixture was filtrated and concentrated, and the residue was crystallized

from acetonitrile to give 10.2 g (56%) of TAC 28 as the hydrochloride.

11

miI




12 Exanpl e 4

1- Met hyl - 2-[&,N- phenyl - N- 2-i ndanyl ) am nonet hyl ] pi peri dine HCl (TAC 29)

[err] 000768t nent of 1- et hyl - 2- pi peri di nenet hanol PADUSH0Ys499 1
mol) with thionyl chloride (7.6 m) in chloroform (40 m), as described in
Exanpl e 3, gave 1-nethyl-2- (chloronethyl) piperidine (5.0 g, 34%.

[err] Reaction of this internediate (5.0 g, 34 mmol) with SM (7.8

ample 3 . . \
oo I B R AR I dbByn BB e prAER ). o

(N-phenyl - N- 2-i ndanyl ) am nonet hyl ] pi peri dine Treatnment w th hydrogen

chloride in di Ojﬁ»jgavg_sgglk%bgss cryst alfbj t he é‘t.y(gzr ochl orl de Si/j 11.0
g. . :
"HOCH

HOCH” ~N MeCN, rt @ N CHCly, reflux ~ CICHZ N

C4H9 C4Hg

n-Butyl iodide (9.2 g, 50 mmol) was added to a mixture of SM {5.8 g, 50 mmol)
and potassium carbonate (7.0 g) in acetonitrile (200 ml). After stirring at rt overnight,
the mixture was concentrated in vacuo, and the residue was treated with water and
extracted with ethyl acetate (1:1) as eluent to give 1-butyl-3-piperidinemethano! (7.3 g,
85%) as an oil.

Thionyl chloride (3.2 ml, 42 mmol) was added dropwise to a stirred solution of
this intermediate (7.3 g, 42 mmol) in chloroform (20 ml). After stirring at reflux for 3 h
the cooled solution was concentrated in vacuo, and the residue was treated with
aqueous sodium bicarbonate and extracted with methylene chloride. The organic layer
was washed wit ag. sodium bicarbonate and brine, dried over sodium sulfate, and the
residue purified on a silica gel column. The yield of 1-butyl-2-(chloromethyl)piperidine

was 3.8 g (48%).
@_NH 1. NaNHy , toluene - -Ej
CICHJ ;:1 2, HCI|, dioxane |
C4Hg C4H9

TAC50

Reaction of this intermediate (3.8 g, 20 mmol) with SM (4.4 g, 22mmol) and sodium
amide (1.5 g, 383 mmol) in toluene (70 ml), as described above in b., gave 4.6 g of the free
base i-butyl-2-[(N-phenyl-N-2-indanyl)aminomethyl]piperidine. The compound was
converted to the hydrochloride (5.1 g).

12



13 Exanpl e 5

1- (2- Hydr oxyet hyl ) 2-[ (N- phenyl - N-i ndanyl ) am nonet hyl ] pi peridine HO. (TAC
31). WO 00/76510 [err] PCT/U

TAC31 2- Bronoet hanol (2.8 g, 22.5 mmvl) was added to as??l/lf 93I‘e of
TAC 28 (5.1 g, 15 mml), sodiumiodide (1 g, 6 mml) and potassium
carbonate (15 g) in acetonitrile (100 mM). After stirring for 3 days at
roomt erpappiepe, the mixture was concentrated in vacuo, and the residue
was t r eat oyl o (VaiHy]- RS SRS Baiih Ol AG AL B tJg¢ residue
purified on }g SF{I(EMZ% gZI col urm%l%l Jt‘?kgn b{zﬂ?ﬁﬁlﬁ ?10?1‘*5!(:2@? '

acetate: nethanol :triethylamne (9:1:0.3) gave the product free base (4.9 g,

939 as an oil. Treatnent the free base with hy gen chloride in
di oxane gave 5.4 g of TAC|{31 hydr oett'ari de as col §rl e¥s crystals.
Exanpl e 6 Starti ngLBRK benzyt=2="2 c&hﬁzr h | ) pi peri di ne

M1
z A CHCly , reflux \

_ Treatment of 1-methyl-2-piperidinemethénol (12.9 g, 0.1 mol) with thionyl
chioride (7.6 ml) in chloroform (40 ml), as described in Example 3, gave 1-methyl-2-
(chloromethyl) piperidine (5.0 g, 34%). ,

©:>—'NH O 1. NaNH, , tolusne N—CH _O
? + CICH N 2 N

! . HCI, di
CH, 2. HCI , dioxane CHy

. HCI
TAC29

Reaction of this intermediate (5.0 g, 3¢ mmol) with SM (7.8 g, 37 mmol) and sodium
amide (2.5 g, 62 mmol) in toluene (120 ml), as described above in Example 3, gave 9.9 g
(91%) of the free base 1-methyl-2-[(N-phenyl-N-2-indanyl)aminomethyl]piperidine
Treatment with hydrogen chloride in dioxane gave colorless crystals of the
hydrochloride salt, 11.0 g.

13




[err] 2- Pi peridi neet hanol (25.8g, 0.2 nol), benzyl brom de
(26.2 m) and potassium carbonate (55.3 g) in acetonitrile (250 m), as
descri bed abwomprgpave 1-benzyl -2- piperidi neet hanol (43.8 gpci§iHs490
Treatnment of this intermediate with thionyl chloride (15.3 m, 0.2 nol) in
chlorof orm (150 m ), as described in Exanple 2 above, gave 1- benzyl 2-(2-
chl oroet hyl ) pi peridine (36.7 g, 75% as an oil.

14 Exampld&xanpl e 7 2-[2-(N-Phenyl - N-2-i ndanyl ) am noet hyl | pi peri di ne

HO  (TAC34).(2- Hydroxyethyl)2-[(N-ph&'i)ﬂ]N-mdany1)armnomethyl]pxpendme HCL (TAC31).

TAC34
__(j 1. Er%rézcrﬁﬁo& Nal _(j
 e— 1 ] e )
®N SNy . @-—N—CHZ \
@ -

2. HCI , dioxane (I:H20H20H

. HCI _HCI
TAC31

2-Bromoethanol (2.8 g, 22.5 mmol) was added to a mixture of TAC28 (5.1 g, 15
mmol), sodium iodide (1 g, 6 mmol) and potassium carbonate (15 g) in acetonitrile (100
ml). After stirring for 3 days at room temperature, the mixture was concentrated in
vacuo, and the residue was treated with water, extracted with ethyl acetate, and the
residue purified on a silica gel column. Elution with ethyl
acetate:methanol:itriethylamine (9:1:0.3) gave the product free base (4.9 g, 93%) as an oil.
Treatment of the free base with hydrogen chloride in dioxane gave 5.4 g of TAC 31
hydrochloride as colorless crystals.

Example 6
Starting material 1-benzyl-2-(2-chloroethyl)piperidine.

O PhCH,Br , K,CO3 O S0Cl, O
HOCH,CH; N MeCN , 1t HOCH,CH

2 'T' CHCly CICH,CH >N
|
CHzPh 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.

14



1- Benzyl - 2- (2-chl or oet hyl ) pi peridine (36.7 g, 0.15 nol), SM(34.3 g, 0.16

nmmol ) and sodiumamde (11 g, 0.28 nol) in toluene (500 mM), as described

i n Exanpl e , gave 27 g (44 %9 of the free base

2-[2- (N phgﬁ?/wg-i ndanyl ) am noet hyl | pi peri di ne. @ﬁ?@%@ﬁgﬁoon of

the free base, as described in Exanpl e above, gave 19.5 g (55% of TAC 34

as the hydrochl ori de.

15 Exanpl e 8 ;
1- Butyl - 2-[ (N- phenyl - N- 2-i ndanyl ) am noet hyl ] pi peridine HO (TAC 51) e :
[err] Example 7 2- Pi peri di neet hanol (15 g, 0.12 nmol), n-butyl iodide (23.5 ?
g, 0.13 pujbXNePitenypdi-2adsdanyleariboethyldpip8ddihegH. GAGOE) in actonitrile !
(250 m), as described in Exanple 3 above, gave. 5

1- butyl - 2- pi peri di neet hanol 6.2 g, 75%. ‘[j i
©:>_NH NaH, ©:>-N—CH2-CH2 :

* CICH,CH; N toluene 'il ,

CHzPh CHQPh :

H, ., PdIC _(j
N""CHz‘CHg N
@ H o Hal

HCI, EtOR

TAC34

1-Benzyl-2-(2-chloroethyl)piperidine (36.7 g, 0.15 mol), SM (34.3 g, 0.16 mmol)
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-indanylj)aminoethyl]piperidine.

Hydrogenation of the free base, as described in Example above, gave 19.5 g (55%)
of TAC 34 as the hydrochloride.

15



This internediate and thionyl chloride (6.7 m) in chloroform (250 m), as
descri bed in Exanpl e 3 above, gave 1-butyl-2-(2-chloroethyl)piperidine
(11.9 g, 68%w000/76510 [err] PCT/USOU/1

HCl. QFA&?
1-Butyl -2-(2-chl oroet hyl)piperidine (10.7 g, 53 mmol), SM (12.1 g, 58 nmol)
and sodiumamde (3.8 g, 96 nmol) in to;uene (250 m), as described in

2.C. abO\Z/he Ei\éﬁ the free base
1- butyl - x'[a(’& phenyl - N- 2- andanyl ) am noet hyl ] pi peri di ne. Treatnent- of the
free base i ( Ch 1 ' ' . : h b ' . C. above,
gave TAC D1 B Ry EN AId Ry b A iAo RESHE PBAC By
16 Exanmple 9 .
ﬁ- ((jZ- I—%dr oxyet hyl i [ 2- ¢-Buipkeoy| - N- 2- i ndamm' E}Ezhyl ] pi peri dféj
ydrochl orige &, N ) weoN.m HOCH,CH2 Ny cHel CICH,CH2”

|

I
CqHg CaHg

2-Piperidineethanol (15 g, 0.12 mol), n-butyl iodide (23.5 g, 0.13 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%).

&

i II >—NH O 1. NaNH, , toluene ——O
. , N—CH,-

X | + CICH,CHY NN | CrzCH Ny

I .
C4Ho 2. HCI, dioxane CqHy

. HCI

TACS1

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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TAC 34 (10 g, 28 mmol), 2-bronoethanol (3.9 g), sodiumiodide (1.7 g) and
pot assi um carbonate (11.6 g) in acetonitrile (200 m), as described in
Exampl e 3 W%Z" gave 4.0 g (40% of the free base PCT/US00/15490

1- (2- hydr oxye y?)- 2-[ 2- (N- phenyl - N-2- i ndanyl ) am noet hyl ] pi peri di ne.
Treatnment of the free base wi th hydrogen chloride in dioxane gave 4.2 g of

t he hydgochl.oride of TACA0 as col orl ess crystals. Thus t he
pi peri RISt ai ni ng conpounds of the present invention can begﬁ%rgé hesi zed
accor di ng.(ppjdiexjehyipai [agNaphdnydN-2-indanylamingethEbpiPeRging ycRpdteii or -
formul a g’I‘AC40) [err] wi th a conpound of the
formul a 8, [err] wherein R and n have the
meani ngs gi ven above exce hat Hnﬁgi be hydrogen, and sy a hal ogen
or area sterified @oﬂf‘?ﬁgg%, 'to f orﬁ)ound ‘Qf fonmul a 1;
and : mN—CHz’CHz N Ko O3, eCN 17 —CHz-CH; )N y
hydr ogena g C ound OfoorﬁICta,di%xane [&2&_}20}_{

. HCi . HC!

TAC40

TAC 34 (10 g, 28 mmol), 2-bromoethanol (3.9 g), sodium iodide (1.7 g) and
otassium carbonate (11.6 g) in acetonitrile (200 ml), as described in Example 3 above,
gave 4.0 g (40%) of the free base 1-(2-hydroxyethyl)-2-[2-(N-phenyl-N-2- o
indanyl)aminoethyl]piperidine. Treatment of the free base with hydrogen chloride in
dioxane gave 4.2 g of the hydrochloride of TAC40 as colorless crystals.

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

e S

(Formula 7)

with a compound of the formula 8,

X~(CHy)n Q

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 reattive esterified hydroxy group, to
form a compound of formula 1; and
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wherein R err] is a residue renovabl e by nmeans of reduction, and n has the
meani ng gi ven above, to give a conpound of the fornmula 1 above wherein Ris
hydrogen; andv000/76510) by hydrol yzi ng a conpound of the for micani@e1d4ber €i n
Rlerr] is a residue renovabl e by neans of hydrolysis, and n has the neaning
gi ven above, to forma conpound of fornula 1, wherein R is hydrogen.

[err] The reactions are carried out in an inert organic solvent
such .as benzene or toluene in the presence of a strong base such as sodi um
anmi de or sodi bh by dnydtegenating | o ¢drapoendodf aforahduedX may be a hal ogen
such as d, Br or I, or a reactive, esterified hydroxy group, that is, a
hydr oxy group esterified with a strong organic.acid, such as

met hanesul foni ¢ aci d, tr
{

et hanesul f ongc avi d, benzenesul foni c acid,
4- br onpbenzene- sul f oni —t@Hpaesmr f oni ¢ aci d. In nmethod c)
I % _of hydrol'yg~s may be e.g. an acyl

above, a residue renovab
resi due, which, when present, is ynctional |y varied carboxy group, e.g.
i dugs, such a®!tert.- butoxycarbonyl

oxycar bonyl or al koxycarbonyl re
an aral koxycar bo'@FBrrﬁﬁFai %e such as
g. a

resi due, or ethoxycarbonyl residue
phenyl substituted | ower al koxycarbonyl residue, e.

18 car_bo%gnzyl oxy.residue; a halogencarbonyl residue, e.g. a

chl or ocar‘HBﬁSﬂmr Si tué; résidug iF.%’GIVFBIﬁbeYr %%éeogdéﬁu‘éso’bo#%ﬁbsm}sf@ﬁ‘-yl or
br onobenzbaasingf givdn abeveluds; gixehal ogmpaurd, of.the forowdanht slthvel ovierein

al kanoyl ReRi Hydregen’oimd/| -, acetyl- or trifluoroacetyl residue; or a
benzyl residug) ByCHMRIHiAEPa MmBodhd Yof RS HifulZUFE- dhebdihMReNY ST Y
resi due. . '?‘ I |§% cafpr 1 ﬁ-[<nvvn’ y. e.q. in the
B I AT S A
such as A9Y€edOnforah o4 amppund & g‘?ﬂ"ﬂﬂﬁri‘c vakergin (R s qhpdeogsgen acid; or

in the

(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 I, 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

18



presence of a basic agent such as an al kali netal hydroxide, e.g. sodium
hydr oxi de. Oxycar bonyl residues, arylsul fonyl residues and cyano groups
may be spliWOo#IEsSIn a suitable way by means of acidic agerrcynsoaisns

hydr ohal ogen acid, suitably hydrobromic acid. Preferably the splitting rray
t ake place ysin | ut ed hydrobromcald possibly in a mixture wth

i
acetic &arkp e@}gh‘lf‘%rr@ﬁ Card rﬁﬁ@g%ﬁ‘% 9“1§IpIrF§1dBFif B ﬁeahkor@rcaﬁpewbrom c
aci d at residucevat adylsulfpayhiresidueasuém asotdlusgesnldomylr oti ¢ aci d, according
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a toluenesul o [ n reducti on
usi ng nascer %do%gﬁ % Q’S?u%eg‘%@ %?Xle”%ﬁl %%aﬁg)r% égéua&?éhl%\s
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reduct i Gmowanevayushay deesplir off byavmsatsr efluct hgdragenolyséy espebislipltey gr oups
ibg ts Bgsw{a@guéﬁa activaté® udrbrglﬁn adt w h@d}&@rpuﬁefuedlpeﬁsemusl gps m%tyI aISISS
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hydrogel‘ieS‘dues iRy ahlEs g n?etamémo %ffbmowmﬁs goges eérfa?qlﬁyne/he
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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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| east one hydrogen atom bounded to the nitrogen atom as a nono-or di-
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aci ds ar epnefemhblpi Unsﬂhﬂiﬁﬂmﬁ t GBTRAMOM Z56UPF-cal PYitaklse shABIWERL &€ Sych
acids incg, gdeohﬁﬁh’lhhhl oganyliewemalkduls umethylpboshprayil cor mirykias pheayl.

pelrfCh' or i phaChSly sffé' iBhadrried 8hi GYChi ComBIoATREAYS wihefafyoc)yxelmscaab@xy or
sul f oni c aC| |
acetic, 8# gﬁ?lgsm of other tg?rmlcall SUSCtIIJUb en’él

c
citric, ascor b‘?%Sl e‘-iFel h@d&’@x ?ﬂtégoﬁhéﬁ F%égtyl EE?SQ%m c, p-
am nobenzspld;abintfnoanltlhpcnltfﬁgﬂ,ﬂdrﬁmbéfﬁzdpcoc%%ﬂr@/lqaée%ls“ Bstititesbal i cylic
aci d, enbpeweveneifefieradbly f omsubstiet tednecasbhfnonyil c groyps.oxSutdbdaesul phonc,

et hyI enes H%lf‘l‘?ﬁ‘érﬁs Al Q%nhﬂﬂéﬁﬂeﬁubpfmﬂlll@wdrﬁllq&,neﬁukﬂsmylc,or benzyl, or

gfgmlylnzuary Nas ok %Bgfu&‘hgn rfn%nf’zf:c}cﬁs ’1%][@1;1' e@N6RE intd Y SBE”@Ja y! ¥Sg ngyor
pi cr at es, MFAYS ‘gq\;'ée LNZYMS AYFHG %esﬁ?'sb%?n teﬁ(g\%pfegpgb 295 aoleingtd 2 salts

of the baslg Wiy ebevatedndempsEddFat ed from the solution, and then the free
base can be recovered fromthe new salt solution in a purer state. Because

of the relatiopghimdiagt Waehhé eroeeys coRISAS Amd fthee shadagf araneraald, tthei r
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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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 theyoglestbd be new, be obtained according to procmo)é gy per
se. In clinical use the conmpounds of the invention are m ni st er ed

by injection, transdermally, topically or epidermally in the form of a
phar macEvuttett, forapiar Propionidi shecinie,aighycalic,| lestic, ohalic otastaticd Giriehe
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epi dur a$erve %éﬂ“r 1%685‘?{§| %t ﬁ%%pbflg‘:? a§émg %P%llé)a%ﬁaféie of the
drug tomay henformader sepaksted Homiefie Norf thwautbpd frae Bass §aland wi'll
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Si ze, exe I sou
LSS e e dge Birkifuet Autks( B TREMGER Soug

In gene i {re co oun tion sufficient to

elim nat"’étht"i‘mt n\ﬁé?ﬁeecf’ E}Ff'dllfw be admi ni stered. ‘[he act ual  dosage
(concent r at i Bhe astarting mynahdatqnémﬁm&r BRYadhi He¥t shauldnke few.qBg wil |
depend ohtaimel pleeondingkitoepiocegsespéndives pgi- $éhe drug and t he node of drug
adm ni strations, for exanple, by topical doses to the eye.

21 I{n@célh% ?rt‘fﬁe% EHHQ Fhﬁe Cﬁméﬁbiﬁﬂsaféf aﬂﬁﬂnisné&@{it bpn can
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or oi nt HERELOMTHEADS T‘ﬁlﬂ%ﬁ/ g%ﬁlf: be.used in
this i npbmm%ﬁ?“é’d’r?brl’%e@émé“ﬁ’ Wht l?é’é‘tﬁ%méo%t £at, oé‘ﬁcﬁoﬁ’i’oé’éfi ution,
oi | sol invientionr etthat rasn@as frisgnbashiarg ae)pmmarma@amrya b ras&eptabis, non-
IOreservedmyeﬁcndsuﬂﬂamnarstaa duchf as sforaedampdetisydochloasiepdagtate,s to
;gg;fgssaén t V'st%gfaﬁg eéagxlﬁgf‘c%%lﬁ ?ﬁ@ﬁ' WiSa "Fha rﬁiagéuﬁ@m)gl ibcﬁb?éw(]:él zi gg

| ed in
di ffereﬁ? lﬁfsag b{ 1€ °PBB|§ gﬂéb%gcflﬂ &EE A3 bwgepog%AllAég w‘Zg
i nser t sbyemekgh

QSI‘QEI Bfe@ﬁf?}t}%fbl B%tl"éee“ n?éu’ Welght A ons for
i nj ect i preparationufoonoamgr wsephepueer &S aq@eb% 3| Wi&)’ﬁs”bf a wat er
sol ubl egréﬁmamm&ﬂor céérnyalaanegthedihe teaweenf 0.5handch %y dyc ovgighhdn

pref er ablandrBtign€ Ofreabh A dudst toPival Ocek. t Oral, (4sal, Fewak 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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solutions may also contain stabilizing agents, antibacterial agents,

buffering agents and may be nmanufactured in different dosage unit anpoul es
or bottles. WO00/768Dbsage units for rectal adm nistration napchesdfisfgred in
the formof ointnments or suppositories, which contain the active substance
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(e. 9. cardpmspnel HoRide eig) . subtdbadl] fest bOElaRIEMnicEationS OOAWY hiygy oxi de),

reservat , (=t t
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contain one or. nore active conpounds and the conpounds may be prepared as
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appl i ed tsolutfumssloif na uwdear sclublesi phadnssaitivgllyr agseptablnshltt Bentheotichive
dermal  debimgunds VsrefdPablyPah C" cdticendration from 0.1 to 3.0%. These
tzﬁ vesPlutions rrﬂ%%hﬁag?EQH{Aiﬁf%Epﬁiz? gssgén¢snv ﬂ‘;ﬁ%}”e'tfga&%?, ounds of

e inventlpm. can a rp@nls ere oae el W 2h rﬁ’g er
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vasoconstampawes (@r gbotklgsnephri ne or vasopressin); a solution for infusion
or regional anesthesia may contain glucose or dextrose, a jelly for
urogeni tal topdsake Phigiee ek efectEly a@aiihRratidt Gkep 99_19&?912&1 (8- the form
eI AP 5, gl RS Syl ok Rl el W
hydroxypdﬁ’\ﬁ%‘f%o”ﬂb@e@gﬂ ’ap%%é%’as _E)&egpf'ﬁs's%gol”ec F¢an redpresPh of
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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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Biological testing. A. Topical anesthetic activity. Aliquots (0.25
m) of test solutions were applied into the conjunctival

rabbits

approximately 20 sec. The corneal reflex was checked before application of
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st andar antlzfe‘d r@@nhéaneprs&hlhggrs\m(mab prAsteaticshetor exampplsi tetkrm at a

pr edet eenptewit neiktures. | oad of 10 grams. The average nunber of probings not
producing a skin twitch response was desi gnated as the

In this system six responses to six stinuli represents "no anesthetic
activity" and no response to sir% E{tglrlmﬁ:l re resent's a "maxi mal anesthetic
activity In experinents on t o iRy 5 Pﬁetic' activity, a single area
of skin I nch,square was marked off on the mddl e of the back of each

ani nal .

onto whi ch was dep05|ted 0,45 m of
water with DOSUOThdOgl7RDpal sl se
Sar an v\»capitmcn]vamﬁehomgnmlpas:rr@bbtts) Getthes iexouh di Agkgkiand viteheyerbids The

Al'hl dopicad apesthdice@8HYBY- a 1 inch square, 16 layer thick gauze pad
ﬁ'\}lO% solution of the test agent in
nSd Were naRplied intonthgguar e sheet of

entire avere ket theedcioreapprdximatappR@gsemn FThastoraedlarefdge wasowhdckde
trunk Ofoerél% ap %H@Anorﬁf&ferzh@ t@gtegsru%m nad dVERt isomiafl iHereatdrente febe

coverln
as desc

AR c0f NSt ﬁ’(? dASac? riod from  t

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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dermal anesthetic activity; conparisons were made with reference conpounds
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are observed daily for 7 days post dosing.

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 (physiclogical
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EQUI VALENTS Those skilled in the art will recognize, or be able to
ascertain, using no nore than routine experinentation, nmany equivalents to

t he specifi evogshesloment s of the invention described hereinp e
pi peridine noiety of Fornmula 2 may be substituted with an acgﬁ%d@;}n{sg}&(; noi ety

that may al so be attached in ortho, neta or para positions. The conpounds
of the pelgshtandynainiaash qngy relerenced cAMROUNGs Werermade)i 08¢ Hectiach as
f or exaripte eéachpofvbat four defimed sareast. h nuscl e spasns, cardi ac arrhythni as
and hiccup. The WJe tedt corBpoEidd wWeedTeh JuRy foray qubidlyadyardcatitidddptangi de .

effects 4 'lgéé‘gir{]’bgy&ﬁ)l% iéaliﬁﬁerwﬂéi'ﬁ tB&tedY Po,AGHi1Lf: %n"ag{e\égtééias.yswm

side effects, suc or~exanpl e effects on respiration an | ovascul ar
side effects, such as for exanple negative inotropic effects, negative
chronotropic effects and negative dronotropic effects nay be conpletely or
parti al I. aiaudedninavesousy texisitpgine misener. Al l equival ents are intended to
be enconpassed in the scope of the follow ng clains.

25 WicE! @hlifes) o the RMIEP TR GWBRNRY J'6 12 BUbRre used afte

err R : . o1s ?iforrrrul a
[1) &he@eﬁf?mll?%tlghhflnqdo of 3 lgas teny qays, at dhe desfing, faRiity ca%@ég featfent
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oxygen afornimbB (&H16r hbhfsebeforgr thiep tesaviThg anivhalai whte agahr givdredrahai n,
B 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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represents hydrogen, an al koxy radical containing 1 to 3 carbon atons or a
group of the formula [err]

(Fornmul a 2) WO0oWs1eh Rl err] and R err] may independently becsgisewised from
the group consisting of nethoxy, ethoxy, a |ower alkyl or hydroxyal kyl
radical containing 1 to 3 carbon atons, whereby Rl err] may al so represent
hydrogen,YyA I.s. a 2-pyridyl radical, an unsubstituted phenyl radical or a
phenyl ra chﬁugubstituted'by at | east one substituent in the ortho, neta
and/ or para position, Eis selected fromthe group consisting of hydrogen,

met hyl , thyl . p t vl droxvet,hyl , hydroxypropyl or hydroxybutyl
A e i JHP L YR

and where “t'he Bhed at 2-, 3- or 4-posi tion.

26 2. Process for pregparing a conpound according to Claim 1,
characterized in al.readting g conpound Qf the fornula 3 [err]
with a conpound of the f(6 d, ([!
. N—C—(CHa)n
N A '}]
E

(Formula 1)

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

(Formula 2)

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 subslituent in the ortho, meta and/or
para position, Eis 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,

G R
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[err] wherein R and n have the sanme nmeanings given in Claim1l, except
that R may not be hydrogen, and X is a reactive esterified hydroxy group,

to forma opopeBsd of formula I; and b)  hydrogenat ippgrRedRgeound of
the formula 1, wherein Eis a resi due renovabl e by neans g? hyd&enol ysi s,

to give a corrpound of fornula i above, \/\herel n Ris not hydrogen; and

c) hydrglyzi ound of the fornu E is, a residue

r enovabl g by ‘T;‘}%ﬁ ggpwmﬁf%las cm[ngoyg nqc§05 oﬁ’ng:lﬁlfmf]or nula |, wherein
Ris hydf‘ Bterized indnd transform ng free bases obtained into the| r salts
or transformng salts obtained into their bases. - 3. A process
according to Claim2, wherein Xis chloro, bronmo or iodo. 4, A process

accordi ng to a@'f’da@hﬁ W‘ﬁﬂ,dhr{deggtﬂh@nf&}nﬂlgkgs place in an inert organic
sol vent . (g)cess according to Claim?2, wherein reaction a) takes

place in the presence of a strong base. 6. A .nethod of inducing |ocal
anesthesia in mamal s, Mdiag man, conprising admnistration of a

t herapeutic anmount of a e@ of t he general Fornula 5

[err]

(Formula 3)

with a compound of the formula 4,

X~(CHp)y 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 removable by means of hydrenolysis, to give a compound of

formula i above, wherein R is not hydrogen; and

¢) 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

T Y A

salts obtained into their bases.
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wherein n is equal to 1,2 or 3, A represents an aromatic substituent such
as phenyl or substituted phenyl, Z represents two hydrogen atons or an
oxygen atomwoberés@{err])[err] group having a straight orpduesseheg chain,
B represents hydrogen, an al koxy radical containing 1 to 3 carbon atons or
a group of the formula 6 [err]

(Forrrulag . . . i n which
Rl err] and.R[ eds progess i asgersdingdat Claime2s avhgeeipdXf isoﬂhldﬂ@. brasup orciendvi.st i ng
of net hoxy, ethoxy, a |lower alkyl or hydroxyal kyl radical containing 1 to
3 carbon atons, whereby Rlerr] may also represent hydrogen, Ais a
2-pyridyl 4adica Jprogessrangording lme@lmﬂyIWh%rdm:a:bacmonaabhe\msl placadincal
substituted hy at | east ose substituent in the ortho, nmeta and/or para

position, 3 /4 eg’égﬁnécas Y@ of the fornula 7

[err]
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, ircluding man,
comprising administration of a therapeutic amount of a compound of the

general Formula 5.

(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

/e AR A HIII I
N

Ra

(Formula 6)
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(Formula 7) in which R err] represents hydrogen, a |ower alkyl or

hydr oxyal kyl radical containing 1 to 3 carbon atons, Rl err] represents a

| ower al kylwddorediydr oxyal kyl radical containing 1 to 3 capdpusedises or a

| ower al kenyl or al kynyl radical containing 2 or 3 carbon atons, whereby
Rlerr] and Rlerr] may be identical or different and may al so formtogether
with the adjacent nitrogen atoma nitrogeous heterocyclic ring selected

from the i sict Kasand Ragmay pidspendpntly bﬁ_yF‘T'léftie_éi frem the @8MPno and

M1 LT ogen Sunsisti o medhoaki G § GRVer KT (i EGHEY SEVh SR8y ar ogen.
and wher cEQURIBERR oF 01 o ke VAR, By Ph0 R Herestle BRIV
20 " R Bea SBYI G AR ERLBeliOAGY PREIITRIE DR Bl Cs AT

i nduced i i ASPRRSRued BRI & &Y bddGubkeieat THES ostopcherh fandfort he
group consisting of surgital interventions, needl e sticks, henorrhoids,

shi ngl es, paranipositiemdDi representii 4 egroup ©f the Tformuda Hbd of Claim 6, wherein
said | ocal anesthesia is topical anesthesia of nmucous nenbranes.

(Formula 7)
in which R, represents hydrogen, a lower alkyl or hydroxyalkyl radical
containing 1 1o 3 carbon atoms, R, represents a lower alkyl or
hydroxyalkyl radical containing 1 to 3 carbon atoms or a lower alkenyl or
alkyny! radical containing 2 or 3 carbon atoms, whereby R; and Rz 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 pipcridino, 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.

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

-

anesthesia.
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10. The nethod of Cdaim9 wherein said nucous nenbranes are selected from

the group consisting of ocular, oral, otic, pharyngeal, tracheal,
urogenital ahgodrreioal nenbranes. 11. The method of C ai mpgrosaeisasoy sai d
| ocal anesthesia is infiltration anesthesi a. 12. The method of C aim 86,
wherein said | ocal anesthesia is nerve bl ocks. 13. A pharnmaceuti cal

conpost {1 0g ! orp GRS LAt Y, GAGHHTSakR ochaR AnBltkiaSis hdltt 8
[err] =~ : lting F ' ' d wher ei n
nis equal ‘?58,_"??"2 tgrpgl,n ixcsrue;l)lrl%sécr)l?s aarrlneélrl%er?af?lgc?ubgtopfﬁgﬁtgrsotl}gh as phenyl
or substit gbgsls nyfl ,surgienY darpventions, hyekdlgestickso nkernorrhoidex yshémglag,om
the (CHerr])[err roup having a straight or branched chain, B represents
hydr ogen, aunbiirRoefdr inseetlbitesnt ai ning 1 to. 3 carbon atons or

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

anesthesia of mucous membranes.

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

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

@13—&-—(cnz)n—o I O T A

(Formula 5)

=N
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a group of the fornula 6 [err] i n which
Rlerr] and R err] nay independently be selected fromthe group consisting
of met hoxy, 0%/%3%’ a |l ower al kyl or hydroxyal kyl radi calperaspsiusy Ng 1 to
3 carbon atons, ereby Rlerr] may al so represent hydrogen, A is a
2-pyridyl radical, an unsubstituted phenyl radical or a phenyl radical g
substituted by at |east one substituent in the orthg, neta and/or lﬁ)ara

posi t i onwhBrainpndsesquel 0 dsd@p ofA tTRRIGSERIFy @R Aromatic substituent suc

[err] o : _ - Earmula 7) -
i n whi ch2REEY! r‘é"pPBE%HPEedhyBFWénZ, TePrEeRaes tgfq(yl}y dé?g%yéﬁ%r%acfrﬁ?ﬁ radi cal
contai ni Pg%u{ & &nQ%QO(CHE)Q_ uﬁzhdﬁﬂg af 8ftafel? GrOBEdnchek Xhaial B

hydr oxya raél cal contai'nihg to 3 carbon at.ons or a | ower al kenyl or
al kynyl efibesailts domlregen, ngn 2ilkoxys radichbreoataining \ihés. ebycarfosr rforahdrR] err |
may be identical or different and may al so formtogether with the adjacent
ni t r ogenaagmmpaochithe dgoouka Ret erocyclic ring selected fromthe group

consi sting of piperidino, pyrrolidipo, nmorpholino and piperazino rings. D
may al so represent a piperidine gt , Where the nitrogen substituent is
selected fromthe group consistiyfg of hydrogen, nethyl, ethyl, propyl,
butyl, hydroxyethyl, hydroxypropyN or hydroxybutyl and where the piperidine
nucleus is attached at 2-, 3- or 4-Bwsition, or an optically active isomer
thereof and a therapeutically acceptable salt or embhergof, in a
medicinally effective concentration in association wth a pharmaceutically

accept abie Gtk '€ 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

(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

e
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14. The pharnmaceutical conposition of Caim13, wherein said |ocal
anesthesia is selected fromthe group consisting of dermal anesthesi a,

t opi cal anesi¥fR8VH510i nfi|trati on anest hesia and nerve bl ock®CT/USIBI549DNe
phar maceutical conposition according to Caim 13, wherein said | ocal
anesthesia is dermal  anesthesia and wherein said conpound conprises 0.5 to

10% by wei gléinsiRtingh6f ¢Rp8reGinbl Opyrrolidfho, HMRpR thi m L on
according to d ai rgn 13, Wwherei noggi d | ocal anesﬁ%@?ﬁsﬂ@g’lazca gﬁggt hesi a
and wher ei rDtthay adswpoeprésersnpr piesidind group) Iwhgrevahghhitnfgenheubaipest ti on.
17. The phar n%ceuéifal conposi tion accordi ng to Caim_ 13, wherein said

| ocal anestlfet§lected fram |the EroBp eonsistingsiof Awdrogea, anethylai ethybnpmpyd

conpri ses 0459 O osition.. - 18. . The pharmaceuti cal

CoNnposi t | o%%‘gfco%‘gf’{ﬁg&%ﬂé gﬁ’f#&iﬁ}%ﬁ/&g?& ?Py Pﬁyl?'{)tgtla“éiné@%ﬁgsit i s nerve

ggg;g:i ?ing npap&wne AdélEus QFPRRAS OTPLL S8S & &-ﬁo%iéé/%gyr WG 8hficatly bBfive
isomer thereof and a therapeutically acceptable salt or base thereof, in a
medicinally 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 merve blocks and wherein said compound

e ——

A

comprises 0.1 to 5% by weight of the composition.
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