-1 Ay 2104889 ANTI ARRHYTHM C

PHENET ERI DI NE COVPOUNDS Fi el d of the lnvention The subject conmpounds

of theff f en ion are heterocyclic carbon conmpounds of the plperldlne serles
havi ng{ ¥njadditional ring OS and having nitrogen attached |nd|r §Q%

t he piperifdi/ne ring by non-ionic hongding [err]. Background of the Inven %EB
The pr i nvention concerns certaln 2-phenethyl pi peri di nes beari ng

ei t her , thiourea, or am dine substituents in the ortho- 10 posi tion

of the net hyl am ne phenyl ring. This invention particularly relates to

t hese conpounds and their acid addition salts with respect to their
antiarrhythm c properties. Arelated series of antiarrhythmc

2- phenet hyl pi peri di nes beANTBARRENTTIM Cs BRIENETHIRTIPERIDINE HGOMBOUNDS- posi ti on of
t he phenyl ring 15 has been previously described. One enbodi ment of chat
series is an antiarrhythm c agent known as encainide which is currently
under goi ng ‘cl irletdlofevind Oatdmlon ENcai ni de hydrochloride is also referred to
in -2- the literature as MJ 9067 (USAN and the USP Dictionary of Drug
Names 1980, p. 122, United States Pharnm@copei al Convention, Inc., 12601

Twi nbr ook Parkway, RocThe bukiecKzopo@Bds of itherinventigonaresetaocatlig Car d

No. 72-88571). Encainide has the follow ng structural forrmula (1) [err]
. carbon compounds of the piperidine series having an additional ring

05 and having nitrogen attached indirectly to the piperidine ring by

~ - non-ionic bonding £Ctees—5iby Subetnse—a20).

Background of the Invention

The present invention concerns certain 2-phenethylpiperidines
Bearing either urea, thiourea, or amidine substituents in the ortho-
10 position of the phenethylamlne phenyl ring. This invention particularly
relates to these compounds and thelr acid addition salts with respect
to their antiarrhythmic properties.

A related series of antiarrhythmic 2-phenethylpiperidines

- K~/ 15 has been previously described. One embodiment of that series is an
antiarrhythmic agent known as encainide which is currently undergoing

clinical evaluation. Encainide hydrochloride is also referred to in

bearing amide substituents in the ortho- position of the phenyl ring &



(1) 5 : The follow ng publications describe the chem cal

synt hesi s of encainide and closely related conpounds and its antiarrhythmc
properties in animals. Dykstra, S.J., et al., J. Med. Chem, 16, 1015-1020
(1973). S.J: Dykstra and J.L. Mnielli, US. Patent No. 3,931,195 10. .
patented’Jan. 6, 1976; U S. Patent No. 4,000,143 patented Dec. 28, 1978;
U. S Patent No. 4,064,254 patented Dec.” 20, 1977. Byrne, J.E., et al.,
'Pharfacol ogy and Experinental Therapeutics, 200, 147-154 (1977). 15
Prior art related to the present ‘invention is described in E. R Squibb
Sons, Inc., British Specification Nos. 1,290,365 and 1, 290, 366

(6 visional s) nudl i ehede58Phe 18750619 oA and! BE UshVBL L i3 b P B imes
di scl ose substituted ureas wth antiarrhythm c properties having 1he
generic formul a1988) R 02R bRited §cAted HnaongHopetiIe Cotivehbifony! Bt .GOTZERENdS Of
the instant invention read on this generic fornula, none of themis '
exenplified or BiiabtboksParkbay, Rpeciille, ¥DiROSSRENLbraryt b BngtdsshCatalog
Specifications. Arelated reference is Krapcho, J., U S. Patent No.

3, 852, 339 i ssuckarpeliv. 32-88571) . TEncaipidechas dhe fadieminanstrygrwasly vy Ulda

I

CH..CH '
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5 The following publications describe the chemical synthesis
of encainide and closely related compounds and its antiarrhythmic -
properties in animals.

Dykstra, S.J., et al., J. Med. Chem., 16, 1015-1020 (1973).

S.J. Dykstra and J.L. Minielli, U.S. Patent No. 3,931,195
W 10 patented Jan. 6, 1976; U.S. Patent No. 4,000,143
patented Dec. 28, 1978; U.S. Patent N&. 4,064,254
pateﬁted Dec. 20, 1977.

Byrne, J.E., 35“35., J. Pharmacology and Experimental

Therapeutics, 200, 147-154 (1977).

15 ' Prior art related to the present invention is described in
E. R. Squibb & Sons, Inc., British Specification Nos. 1,290,365 and

1,290,366 (divisionals) published Sept. 27, 1972.



derivatives with antiarrhythm c properties. These conpounds have general
strucgyre (3) (3) 10 The i ncorporation of an ether oxygen atomin the
ai n of these conmpounds additionally distinguishes themfremthe s

: rea conpounds. -4- The piperidino ureas and thioureas .(-4) (4)
desciifped in Archibald, J. L. ang Jackson, J. L., U S. Patent No. 4,073,700
i ssuad Feb. 14, 1978 are discl 0oséd as having anti hypertensive utility. They
e of the sane structural elements as the 5 presently clainmed ™
pces, but are otherwi se dissimlar. The structures of encalnide and a-
nunber of analogs thereof, described in the foregoing publications and
patents, differ fromthe conpounds conprising the instant invention in the
nature of the phenethgse sl Britishopatents diselasgesubstitutad yneas arighit s
rel ated 10 anal ogs have o-am do functi ons whereas the subject conpounds of
this appli cartigrrmysippicopEanesties; havinsethe gpeeris formyla <3stit uents t hereon.
Summary of the Invention This invention is concerned with a new series of
anti- arrhythm c conpounds characterized by the foll owi ng general structure
15 of Formula | and the non-toxi c.phar m%&uf‘i Gal Iy acceptabl e acid
addition salts thereof. N-C-N-R -

' ‘ x)

Y-A-B
@ 3 W,

Although sbﬁe of the urea compounds of the instant invention read.on
this generic formula, none of them is exempiified or shown as a
5 specific eﬁbodiment in the British Specificacioﬂs.
A related reference .éL's‘ Krapcho, J., U.S. Patent No. 3,852,339
. issue& Dec. 3, 1974. This pécenc discloses aminoalkoxyphenylurea
derivatives with antiarrhythmic properties. These compounds have

general structure (3)

orl ;

4 ST 3 i
__@ N-C-N-R% | | - ~
X 3
R
///

O-lower alkylene-N

(3)

10  The incorpofation of an ether oxygén atom in the alkyl chain of these
compounds additionally distinguishes them from the instant urea |

compoundé.



8
In-the foregoing formula: R is hydrogen, halogen, lower (neaning 1 to 4
carbon atons inclusive) alkyl, |ower alkoxy or lower alkylthio; [err] is
hydr ogen, hydroxy, or nethoxy; [err] is hydrogen or |ower alkyl; [err] is
hydrogen or«lower alkyl; and X is the di4val ent group [err], [err]. Detailed
Description of the Invention be acconpli'shed by the unitary process
depj ¢t ed bel ow. [err] In this schene, [err] and [err] have the sane
meant'ngs as previously assigned to Formula |I. Qis [err] a hydroxy gr
synt hon, a group capable of facile conversion to -OH, e.g. benzyloxy o
acetoxy. 5 R is independently selected fromQ or the group defined by |R1
The synbol Y refers to Zh¢ PieeTiddng u3gat Mgdotnippreag “rg)\/, susceptible t
attack by the o-am no noiety of conpound Il. As such, Y can be an
i socyanate, isothiocyanate, or imnoester group. The jprocess is carried out
under conditions suitable for am ne addition or cogdensgtion wth
i socyanates, isothiocyanates, or i'mno est Th up’r‘bba s 10 :
specifically invol ves m xing apprdgd mat el y/ stq iometri€ quantities of an
appropriately substituted inter ngdg.qt;g Y-8 noppenet hyl pi peri di,ne of
Fornula I'l, dissolved in a suitable noh-x&actiye organic liquid;

iu) . described in Archibald, J. L. and Jackson, J. L., U.S. Patent No.
4,073,760 issued Feb, 14, 1978 are disclosed as having antihypertensive
utility. They bear some of the same sﬁructural elements as the
5 presently claimed substances, but are otherwise dissimilar.

The structures of e;éilnide and a number. of analogs thereof, ]
described in the forégoing publications and patents, differ from the
compounds comprising the instant invention in the nature of the
phenethyl moiety's ortho substituent. Encainide and its related

10 analogs have o-amido functions whereas the subject compounds of this

application have o-urea, -thiéurea, and -amidine substituents thereon.

Summary of the Invention

This invention is concerned with a new series of anti-
arrhythmic compounds characterized by the following geheral structure
15 of Formula I and the non-toxic pharmaceutically acceptable acid

addition salts thereof.



wi th an appropriate internediate conpound of Fornula IV and then stirring
t.hese reactants for about 12 to 24 hours at tenperatures 15 whi ch can

range from anbi ent roomtenperature to reflux of the organic |jiquid nedium
: ene, and xylene are preferred |liquids for carrying out. the

ugh ot her solvents comonly enployed in reactions of this' type
e.g. chloroform dichlsoroethane, ethyl "acetate, pyridine, and x.
generally 20 operable. The desired products are isol ated andw”

"

(Yis NH[err]) for Formula | conpounds is bl e of existence in
tautomeric formwhen [err] is hydrogen. -7- Nnternedi at e conpounds of
Forrmula 11, o-am nophenethyl- piperidines{are dgscribed in the literature
(e.g. cf: Dykstra et al., -J. Med. ClfEaf {5-1020 (1973) and 't he

5 | nt er mredi at es
ed plrenyl isocyanates,

af orenent i oned Dykglra,
of Fornmula Il and FOw
i sot hi ocyanat es, and prmerci al ly avail able as well as
bei ng descri bed inzt-' Are (e.g. cf: Hardy,..J. Chem Soc.
2011 (1934); Dai n&~et — Og. Syn., coll. Vol. 1, 447 (1941). 10
Conversi on of precursor nolecules of Fornmula V into the

()

"In the foregoing formula: R1 is hydrogen, halogen, lower (meaning

1 tb 4 carbon atoms inclusive)'alkyl; lower alkoxy or lower alkylthioi

R2 is hydrogen, hydroxy, or methoxy; R3 is hydrogen or lower alkyl;

0

: ' ’ "
Ré is hydrogen or lower alkyl; and X is the divalent group -NHC-,
‘s NH [

111
S =NHC-, or -C-.

Detailed Desciiption of the Invention

Preparation of the compounds of the instant invention can
be accomplished by the unitary process depicted below. -

R1

CyCH—\_ . Y —— I
R3 R R | CA
- H-N ' o1

11

Iv

v
5.
-



desired Fornula | conpounds is acconplished by mld hydrolysis or
hydogenol ysi s ‘carried out using standard established procedures. Biol ogical
testing of, the subject conpounds of Formula |, using various aninal
screeni ng- met hods whi ch have been extensively 15 utilized due to good
correlati'on in predicting clinical amrti@rrhythmc action, indicated gogd
acttwvtty. The utility of the Fornula |I conpounds can be denonstrated
t he ¥ol | owi ng specific test methods: 1. In the dog,

aconi tine-induced arrhythma is prevented by parenteral administratio
the 20 pi peridines of Fornula | according to the
fol lowing in vivo test. iaTeRis BendnepfrianrBned] haki Zedado@nt Saanenadihg t he
m dline and the right and | eft ventrical appenga exposed t hrough

smal | slits inashgreptsuslycassigned tBi fpamala Mecq ds Ky efbap finthéd xad to
the atrial surfaces and a 4 x 4 nm pi ece of clean gauze was fixed to the
surface of the grpghtcapahlecef £rctle conversion to -OH, e.gppemdplpxy GoRcetdxy.
recordings are ®ade of various heart functions. including fenoral jarterial

bl ood pressur e Rants ApdenendenFlyctqlegted fromQeey thgrareur dafined b% ¥ ythnia is

i nduced by placing three to_five drops of solution of_aconitine on the

gauze af f1x3d e jymbol ¥ réfers S o' Phazefye BPoRInG 9 GHE OTAR 4 APERRIFLTLe

rapid atrial rgte_is pr.oduced w thin .o ' oughout .t he expgrinent,
%o év\téc Ob(}t El?ee g_ %4;:&1'3 ?oﬁeggpt{?ag%m eoimI H‘uté QA} such, Q ca):(\ ge an

fresh aconitine (? ops on
isocyanate, isothiocyanate, or iminoester group. The process is

o

carried out under conditions suitable for amine_addition or condensation
with isocyanétes, isochiocyanatés, or imino esters. The process
10 specifically involves mixing approximately stoichiometric quantities
of an appropriately substituted intermediate o-aminophenethylpiperidine
_of.Formul# }I, dissolved in a'suitable non-reactive organic liquid;
with an approﬁriate intermediate compound of Formula.iii’and then .
stirring these reactants for about 12 to 24 hours at temperatures
15 which can range from ambient room temperaturé to reflux of the
organic liquid medium. Beﬁzene, tolueﬁe, and xylene are preferred
U liquids for carrying out the process although other solvents commdnly
employed in reactions of this type may be used, e.g. chloroform,
dichloreechane; ethyl acetate, pyridine, and the likg are generally
20 operable. The desired products are isolated and purified using
standard methods familiar to a practitioner skilled in the art. Such
a practitioner wquld also appreciate that the amidine structure (Y is
NH

_E_) for Formula I compounds is capable of existence in tautomeric

form when R3 is hydrogen.



L

conpou
cardiac rh
nouse, ano

en mnute intervals. The test conpound is adm nistered

ly five mnutes after the 15 initial

nt of the arrhythma and its infusion continued at a slow rate
fif ecti ve dose which reestablishes normal rhythm of t he heart S

nt ravenous adm nistration of 2 to 4-ng/ kg of 20

hyl - 2- pi peridinyl)ethyl]thiocarbanilide, a representative S
Exanpl e 9) of the presentqinvention, effectlvely restores nornﬁhf
ythm to aconitine-induced arrhythma in the dog. 2. In the
ther in vivo test involves the 25 I nhibition of

chl orof orminduced arrhythm a according to the nethod of J. W Lawson,

Jour nal of
-9- Intrap
pi peri di ny
(Exanple 2
nouse prev
of 23 ngl/k

Phar macol ogy and ri ment al Therapeutics 160, 2

eritoneal admnis rati‘n of 2-[2-(1-nethyl- .

IR"et hyl ] car b@j)ichi anple 1) and the 4'- netho y anpl og

) ¥EpLesenta e“ cor ounds of the presen iHeeig to the
nd thm-a. at an ED50

especl.uL&Ly 3 troXest which

ythn1C"TTect nula | oys the rabbit

(1968).

Intermediate compounds of Formula II, gfaminophenethyl—_

piperidines are described in the literature (e.g. cf: Dykstra et al.,

* J. Med. Chem., 16, 1015-1020 (1973) and the aforementioned Dykstra,

et al. U.S. patents).

10

15

20

"Ihtermedia:és of Formula III and Formula IV; substituted
phenyl isocyanates, isothiocyanates, and imino esters; are commercially
available as well as being described in the chemical literature (e.g.

cf: Hardy, J. Chem. Soc., 2011 (1934); Dains et al., Org. Syn., coll.

Vol. 1, 447 (1941).

Conversion of precursor molecules of Formula V into the

desired Formula I compounds is accomplished by mild hydrolysis or A

hydmogenolysis carrieq out uéing standard established procedures.
'ﬁiological testing of the subject compounds of formula I,
using various animal screening methods which have been extensively
utilized due to good correlation in predicting clinical antiarrhythmic
action, indicated good activity. The utiiity of the Formula I compounds
can be demonstrated using the following specific test-meﬁhods:
1. In the dog, aconitine-induced arrhythmia is
prevented by parenteral administration of the
piperidines of Formula I according to the following in
!i!& ﬁest. The chest of an anesthetized doglis opened

in the midline and- the right and left ventrical

L2



atrium In this test, the left atriumis placed in 10 '
Chenowet h's soluti-on warnmed to [err] and irrigated with 95% oxygen: 5%
cafbon di gxi de. The | ower end of the atriumis attached to a small hook
fixed in.the bath and the upper' end is connected to a transducer to recq
contractlle activity. The atriumis ®l &ttically 15

sti *ated at a basic rate of 30/ m nute by enploying square wave pul se
10 mllisecond duration at 1.2 to 1.5 tines threshold voltage. A test
conpound is introduced into the bath and the test repeated after a five
mnute interval. A dose-response relationship is 20

btai ned with additi | d f the t d..T f t est
compound can b expr eseed. aSeREese( SEPROL SETAI PP L eRIAT @%6523 Lo
50% the maxi mal increase in g Aeag o(iapfrewgdiggem\ecmsea,reeEm%t oY

period of the atrium This value is desi
[err]. The [err} values of :@H&fs@%ﬁ%ﬁ@égﬂ%&’% @omowqﬁeeé otfhgldg;,esent

i nvention are shown bel ow. Cmpd. Product of;
EC [err] [err] : gauzelw{s E¥xed to the surfa{élbi]the right auricular29 5
Ex [err] 5.9

S : : appendage. Control recordings are made of various

heart functions including femoral arterial blood
pressure and right and left atrial électrogram;.
"~ Atrial arrythmia is induced by placing three to five
drops of solution of aconitine on the éauze affixed to
10 ' . the right atrium. An irregular, rapid atrial rate is
produced within one minute. Throughout the experiment,
fresh aconitin;'(two to three drops) is placed on the
gauze at ten minute intervals. The test compound is_'
administered intravenously five minutes after the
15 initial establishment of the arrhyﬁhmia and its
infusion continued at a sldw rate until an effective
&-/ : dose which reestablishes normal rﬁythm of the heart is
{ , obtained.
Intravenous administration of 2 to 4 mg/kg of
20 2-{2-(l1-methyl-2-piperidinyl)ethyl]}thiocarbanilide, a
representative compound (Example 9) of the present
invention, effectively restores normal cardiac rhythm
to aconitine~induced arrhythmia in the dog.
2. In the mouse, another ig_ﬁigg test involves the
25 '1nhi$ition of chloroform-induced arrhythmia according

to the method of J. W. Lawson, Journal of Pharmacology

and Experimental Therapeutics, 160, 22 (19685.




NH Ex. 15 10 Accordlngly, anot her enbodi nent of
the present invention concerns conpounds for use in eliciting an
antiarrhythmc effect in a mammal and which can be administered to sqid

er orally or parenterally, in a non-toxic effective .-

anti ar, dose of from0.1 10 to 50 ny/ kg of body wei ght of said*

manmal Hormul a | conmpound or a ndn-+oxi c pharmaceutically acceptabl e -~
aci d salt thereof. It is to be understood that as used herein, t
term™ oxi ¢ pharmaceutically acceptable acid addition salt” refers to a

conbi natT™on 15 of conpounds of the present invention with relatively
non-toxi c inorganic or 2r ni c, aci ustrative gf L%I tabl e aC| ds which
may be used are sul furi g‘ﬁﬁﬁ’é’p‘r‘m?? adﬂ{ﬂi‘u’B’é‘?ﬁ 8Pi % V(ST hlsinciin 2l

hydroi odi c, sulfamc, a nzZene

par a- t ol uenesul foni c aB% erqsgﬂlé?&éﬁ]gau{bén e héﬁag?fc:é 1, dcth? &' taric,
citric, ghuconic, REHERY Canaibp (At ﬁ?% Plleficactll LdiboBhit gei ds. I

will also be apparent to oSe ski I'n the art that the conpounds

Formula | exist in at | grélpreséht’ ik Sors, 85 e SnolRe] prefveafncmsfﬁomey
contain at |east one asymetric carbon atom(the two position of the

pi peridisie ring). Such tedmeedcarrbgtimiaaid aﬁsm(}?noba%ﬁﬂ&gaimas nigZkg he
i ndi vi dual 25 optical isomers on the basis - physi o-chemni cal differences
such as solubility; forreseespieelyby fractional crystallization of the base
as -1l 3. An in vitro test which 'demonstrates the anti- ’\:J
arrhythmic effects of Formula I employs the rabbif |
atrium. In this test, the left atrium is placed in
10 : " Chenoweth's solution warmed to 30° C. and irrigated
with 95% oxygen:SZ carboﬁ.dioxide. The lower end of
the atrium is ;tﬂhched to a small hook fixed in the
bath and the upper end is coﬁnected to a transducer to
. record contractile activity. ‘The atrium is electrically'
15 ' _ stimulated at a basic rate of 30/minute by employing
square wave pulses of 10 millisecond duration at 1.2
‘to 1.5 times threshold voltage. A'test compound is ';;J
introduced into the bath and che';est repeated after a
five minute interval.” A dose-responsg relationship is
20 T obtained with additional doses of the test compound.
The potency of a test compound can be expressed as the
effective concentration which reduces to 50% the
maximal increase in the measure of the steady state
refractory period of the atrium. This value.is designated

25 " the EC;y- The EC., values of some representative

compounds of the present invention are shown below.
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acid addition salts using optically active acids thereof, or by
chromat ography. Optically active stereoi soners can be obtai ned by

resol uti on méthods well known to the art. Wien the Fornula | conpounds of
this inyenti'on are enployed 5 as antiarrhythm c agents they may

adm nistered to mammal s al one or in cgegnbination with a pharnmac Iy
accgptabl e carrier. The proportion of the pharnaceutical carry

determ ned by the solu- bility and chem cal nature of the co and
chosen route of administration in standard pharnaceutical pr For

exanple, 10 they nmay be admnistered orally in formof tablets, coated
tabl ets or capsul es containing such excipients as starch, mlk, sugar,
certain types of clay, gel anpd., stearic acid or salts thereof, e.g.

magnesi um or cal ci um st eaPmidect todk c, vegeXabl e fat SEQJ, gugfml)guns, glycols
and ot her known excipients. They may al soobe adm nistered orally in the 15
form of solutions which naExeoht ai n COLQhEDg, flavori nglayents, or they may
be injected parenterally, that is intranmuscularly, intra- ‘venously, or
subcut aneously. For parenteral adninistraﬁion, they may _be used in the form
of a sterile solution. Sai&*pﬁ%rn&ceufh&m&-conposition?gare prepared by
conventional rnethods. 20 _ A regonmended dosage unit' form

conpri ses au_‘.E phar maceut i cal Eg‘grgi er and tha therapeuticalkly active conpound
in an amount sufficient to provide a norMiCoxic effectivé antiarrhythmc
dose ranging fromabout 0.1 to 50 ng/ kg g body wei ght of the nmammal
treated. Description of Spegifisx Enbodrments 25 10 The foll ow ng
exanples are used to illustrate the pré?%ht i nvention. As such, they are
not to be construed as limting the scope of the clains in any manner

what soever. . Accordingly, another embodiment of the present invention

concerns compounds for use in eliciting an antiarrhythmic effect in a
mammal and which can be administered to said mammal, either orally or

parenterally, in a non-toxic effective antiarrhythmic dose of from 0.1

10
to 50 mg/kg of body weight of said mammal of a Formula I compound or
a non-toxic pharmaceutically acceétable acid addition salt thereof.’
It is to be understood that as used herein, the term '"non-toxic
pharmaceutically acceptable acid addition salt" refers to a combination
S 15 of compounds of the present invention with relatively non-toxic

inorganic or organic acids. iIlustrative of suitable acids which may
be used are_sulfuric, phosphoric, hydrdéhloric,.hydrobro@ic, hydrbiodic,
sulfamic, methanesulfonic, benzenesulfonic, ggggrtoiuenesulfonic,
acetic, lactic, succinic, maleic, mucig._tartaric, citric, gluconic,

Zb benzoic, cinnamic, isethionic. and related acids.'It will also be
apparent to those skilled in the art tﬂat the compounds of Formula I
exist in at least one racemic stereoisomeric form since they contain
at least one asymmetric carbon atom (the two position of the piperidine
ring). Such racemic modifications can be separated into the individual :

25 optical isomers on the basis of physio-chemical differences such as

solubility; for example, by fractional crystallization of the base as



-12- EXAMPLE 1 2-[2-(I-Methyl-2-piperidinyl)ethyl carbanilide A solution
Lng of 2-(ortho-am nophenethyl)-1-nmethyl- piperidine (6.5 g; 0.03 _
A\N0 m of benzene was stirred at room5 tenperature. A sofution of =«
opyanate (3.3 n; 0.03 nole) in 50 m of benzene was added- dropvm se’
rred am nophenet hyl pi peri di ne solution. After conpletion of “the
stirring at roomtenperaturdd was continued and a solid slowy {J‘
Ated. This reaction mxture was allowed to stand at room T
Yure overnight and was then filtered 10 giving 8.6 g of white
d7"mp. [err]. Recrystallization frombenzene afforded 6.1 g of pure
product, mp. 150-151.5C. Anal. Calcd. for [err]: C, 74.74; H, 8.07; N,
12. 45. Foundcid @ddmioppsalys wsing: opgically Sﬁtivﬁl\,ﬁ‘[dérﬂ}e"eeﬁeﬁifc‘w shi ft

(number protons mul tipli 1.50 m;. 2.31 (3,s 2.70 (3, m;
6.70 (1,bs)* ‘?°“'2f°§‘8“"r‘?§ % %33(1}? Aceive 56 t$°isg'yefs| pan &Brﬂguiw byso, 1240,
1450, 1500, _15 1600, . 1650,,,2249 13320, cm EXAMPLE 2 20

4' - Met hoxy- 2¢ f%‘c‘)’,& mteﬁh?ﬁs wépll pg?l‘g‘l nydﬁ etﬁyﬁ ] carbanilide A solution of

[err] - met hoxyphenyl iv406YVé@iaksrnuta o Qom‘?m%ﬁsf@ ?»}ié Qnothelbn YrePERAGHE WAS

added dropwise to a stirred so ution o
ort ho- angnopBesnfiiByiticheid dpéftsl BhOnidy ﬂéeQ&ﬁlﬁQs?e‘-i-eB NecExaaiule dione or

in combination with a pharmaceutically acceptable carrier. The
proportion of the pharmaceutical carrier is determiﬁed by the solu- i;}
bility and chemical natdre of the ;ompound and chosen route of
' adminiﬁtrétion in standard ﬁharmaceucical'prqctice. For example,
.10 :hey may be administered oraily in fofm of taﬁlets, cbated tablets or
capsules'éontaining such excipients as starch, milk, sugar, certain
types of c%ay, gelatin, stearic1acid or salté theredf, e.g. magnesium
or calcium'steara;e, talc, vegétéble fats or oils, gums; glycols ang
other known eiéiﬁients; They may also be administefed orally in the
15 form of solutions which may contain coloring, flavoring agents, or
tﬁey may be injécted parénterélly, that is intramuscularly, intra-
venously, or subcutaneously. For parenteral administration, they may 5‘?
be used in thé form of a sﬁerilé solution. Said pharmaceutical
'compositions'afe prepared by conventional methods.
20 : " A recommended dosége unit form comprises a pharmaceutical
.carrier and ché'thérapeutically agtiﬁe compound in an amount sufficient
to §rovide a.noﬁ-toxic'effective antiarrhythmic dose ranging'from o

about 0.1 to S0 mg/kg of body weight of the mammal treatéd._

Description of Specific. Embodiments

25 - " The following examples are used to illustrate the present
invention. As such, they are not to be construed As limiting the scope

of the claims in any manner whatscever.



F|Itrat|on yielded 9.0 g of white solid, mp. [err]. Recrystal- 25
| ization of the solid fronlapprOX|nater 250 mM ethyl acetate afforded 7.5
g of pure, product, mp. 161-162C. - -13- Anal. Calcd. for [err]: C

71.90; H, -7:95; N, 11.44. Found: " C, 71.99; H, 7.99; N, 11.47. NWR [er
1 54 (10, m; 2.22 (3, s) 2.64 (3,m;.3769 (3,s); 6.68 (3,m; 7.10 (

~(1,m,; 8.68 (I,bs). 5 - IR (KBr): 750, 825, 1235,
151 1555, 1600, 1640 2930, and 3300 [err]. Simlar Fornula I
carbanllldes can be nmade (see Table 1) : Qas illustrated
using the appropriate internediates Il and II1l. Table 1 10
Additional Fornmula |I Carbanilides [err] Eﬁ@@g&q. [err]
[err] [err] React ants '3 : H CH CH

2- (o- met hyl am nophenet hyl é-[b-cmbumzp@fp&umyam&mmtrhy.l.ma&
t hi ophenyl isocyanate 4
2- (0-am nophenet hyI) 1mbmdionpsopeisuingeofald(c&tbdmamm@mngdhynm-yaﬂ@ue 5
3- C3H7 H CH3 ©  2-(o-ami nophenethyl)-1-methyl- 20

pi per| di ne and pgpgri@pge dhehyg; 0.03 mole) in SO ml of benzene was stirred at room

5 temperature. A solution of phenylisocyanate (3.3 ml; O. 03 mole) in
50 ml of benzene was added dropwise to the stirred aminophenethylpiperidine
solution. After completion of the addition, stirring at room temperature
was continued and a solid slowly precipitated. This reaction mixture
was allowed to stand at room temperature overnight #nd was theﬁ filtered
10 giving 8.6 g of white solid, m.p. 149—153‘C. Recrystallization from
benzene afforded 6.1 g of pure product, m.p. 150-151.5°C. |
Anal. Calcd. for C21327N30 C, 74.74; H, 8.07; N, 12.45.
"Found: C, 74.72; H, 8.13; N, 12.36.
NMR (CDC13); chemical shift_(number protons, multiplicity) -
15 1.50 (10,m); 2.31 (3,s); 2.70 (3,m); 6.70 (1,bs); 7.21 (8,m); 7.70 Cl,é);
9.30 (1,bs). |
L/ . ’ IR (KBr): 700, 750, 1240, 1450, 1500, 1560, 1600, 1630, 2940,
and 3320 em L.
EXAMPLE 2

20 | 4" -Methoxy-2-[2-(1-methyl-2-piperidinyl)ethyl]carbanilide

.A solution of para-methoxyphenylisocyanate (4.5 g; 0.03 mole)
“in Sd ml of benzene was added dropuise to a stirred solution of 6.5 g

of the ortho-aminophenethylpiperidine in 50 ml benzene as in Example 1.
Filtration yielded 9.0 g of white solid, m.p. 159-161°C. Recrystal-

25 1lization of the solid from approximately 250 ﬁl ethyl acet;te_afforded

7.5 g of pure product, m.p. 161-162°C.



i socyanate 6 3-Br H [err] [err]

2- (C t hyl am nophenet hyl) - 1- et hyl pi peri.dine and 3-brono- phenyl

| gocyanat e 25 7 4-(t-but oxy) H H [err]

2 i hophenet hyl ) - 1- et hyl - pi peridi ne and 4-(t-butoxy- e

pheny] )\ $ocyanate 8 4- OCH [err] H CH3 e

24 (o-gmjynophenet hyl ) - 1- net hyl - plperla§ne and 3, 4-di net hoxy- 30 o~
p / socyanat e -14- EXAMPLE 9 "
2- - Met hyl - 2- pi peri di nyl' ) et hyl 't hi ocarbani | ide A solution of

phenyllsothlocyanate (3.0 mM; 0.033 nole) in 50 mM of benzene was added
dropwise to a stirred solution of 6.5 g 5 of the .

0- am nophenet hyl pi peghsh.necd1edOco¥ cbqnéggo%:asc,i M oo3np) &.85; Gonorak(ati on
i n vacuo of the reacTron solution ylaa ‘0 g of product in the formof a.
vi scous yel | poungeimc, Conngos sH,0i. 99y NhalMuzate Salt Mucic acid (3.0 g; 0.015
nmol e) was added in small portiaons. 10 to a refluxing solution of the crude
t hi ocarbani | i de pr odiMR GChCIUSOG . Séf (Welﬂhar?@n (Ahskr 2e6hpi3erl03-61 @deliti on
of the acid, the reaction mXxture i n-apn ice bath and unreacted

micic aci d waeb8r Edamed? B f-‘f-l“'t)lial-l-“én(l'lﬂr?mrf3 égaﬂdi’ﬁb- the nucate salt

crystallized from o vary: 750, 825, 1235, 1450, 1510, 1555, 1600, 1640, 2930,
and 3300 cm L.
Similar Formula I carbanilides can be made (see Table 1) Q;)

as illustrated above using the appropriate intermediates II and III.

Tabie 1
10 Addicionﬁl Formula I Carbanilides
j _ : 0
”
.Y = -NHC-
Example - Rl R2 R3 R4 Reactants
3 4-S CH3 H CH 3 CH 3 2-(o-methylaminophenethyl)-1-
' methylpiperidine and 4-methyl-
15 . _ thiophenyl isocyanate
4 2-C1 H H CH, 2-(o~aminophenethyl)~-l-methyl-
- piperidine and 2-chlorophenyl
isocyanate
5 3-C3H7 H H CH3 2-(o~aminophenethyl)-l-methyl-
20 piperidlne and 3-propylpheny1
isocyanate
6 3-Br H CH3 CZH5 - 2-(o-methylaminophenethyl)-1-

ethylpiperidine and 3-bromo-
phenyl isocyanate

25 ° 7 4-(t-butoxy) H H CH, 2-(o-aminophenethyl)-1-methyl-
: piperidine and 4-(t-butoxy-
phenyl)isocyanate
8 4-O0CH; - 3-0CH; H Gy ~ 2-(o-aminophenethyl)-1-methyl-

piperidine and 3,4-dimethoxy-
30 o - _ o _ phenyl isocyanate



solution and was filtered, washed with additional cold nmethanol and 15
air dried to give 8.7 g of crude solid. Recrystallization twice from
net hanol yielded 3.6 g of hydrated pure product, mp. 120.5-129.5 ~
(bubbling):.Anal. Calcd. for [err]: C, 60.48; H 7.19; N, 8.82 :
60.41; H, 7.19; N, 8.75. 20 - 14 -NWR [err]: 1.80 (8,m;
2. 49 (3 s); 3.24 (3,m; 3.94 (l,s); 4.22 (ls); 4.70 (HDO + 5,5s);
(9%j. IR (KBr): 705, 760, 1320 1450, 1500, 1535, 1600, 2955,

3430 cm Simlar thiocarbanilides can be synthesized as illustrated 25
above using appropriate Il and Il internmedi ates (see table 2). - 15-
Tabl e 2 Additional Formula | Thiocarbani hbﬂ%ﬁ gerr] Exanple [err]
[err] [err] [err] Reactants -10

4-CCH  H CH3 2-497ap-menhAanst L}fdm ik I]tﬁl@ﬂrbgﬁﬂﬁdand
4- met hoxyphenyl i sot hi C3H7

2- (o- et hyl am nODhenetnwohu&tonpapwéﬁymeunibaﬁmd @Dl wlgr 0,03B0mole) in
.phenyl i sot hi ocyanate 12 [err] H

2- (o0-am nopherﬁn hyl@f— ben#ehia\was added dropwise l:o a stirred solutigl_lif 6.5¢g
5 of che o—aminophenethylpiperidine in 50 ml benzene as in Example 1.
| Concentration in vacuo of the reaction solution yielded 10 g of

product in the form of a viscous yellow gum.

v, T

Canersipn to the Mucate Salt

Mucic acid (3.0 g; 0.015 mole) was added in small portions
10 to a refluxing solution of the crude thiocarbanilide product in 100 ml
of methanol. After completion of'addition of the acid, the reaction
mixﬁure was chilled in an ice'beth and unreacted mucic acid was removed
by filtration. Upon standing the mucate salt crystallized from
solution and was filtered, washed witﬁ additional cold methanol and
15 air dried to give 8.7 g of crude solid. Recrystallization twice from
methanol yielded 3.6 g of hydrated pure product, m.p. 120.5-129.5°
N (bubbling).
Anal. Caled. for C21H27N3S 1/2C6H1008 HZO C, 60.48;
~ H, 7.19; N, 8.82. Found: C, 60.41; H, 7.19; N, 8.75.
20 NMR (D,0): 1.80 (8,m); 2.65 (2,m); 2.79 (3,s); 3.26 (3,m);
3.94 (1,s); 4.22 (1,s); 4.70 (HDO + 5,s); 7.39 (9,m).
IR (KBr): 705, 760, 1320, 1450, 1500{_1535, 1600, 2955,
3270, and 3430 cm .

Similar thiocarbanilides can be synthesized as illustrated

25 above using apﬁrbpriate II and III intermediates (see table 2).



pi peridine and 3-ethyl phenyl

C2H5

H

| sot hi ocyanate 13

2- (o- et hyl am nophenet hyl)- 15
plperldlne and 4-net hyl t hi o- phenyl

nate 20
t hyl -

2- (0- am nophenet hyl ) - 1- net hyl -

[err] . H

i sot hi ocyanate 14 4-Cd - H

pi peridine and 4- chlorophefyl

EXAMPLE 15

2-piperidinyI)ethyF]phenyI]-p-anlsantdlne A eolutlon

f 4-nmet hoxybenzoi ¢ acid et hyl

m nophenet hyl pi peri dine (8.0 g;
to refl ux.
uene was added dropw se.
hours the reaction mixture was concentrate

0. 037 nol e)

imno ester (8.2 g; 0.046 nole)”

in 100 mM of toluene

A solution of 25 acetic acid (2.2 g; 0.037 nole) in

Afte.fbl déuxi ng for an additional 4-1/2
to dryness and the residue

taken up in dilute HCO a”%&?ﬁ*&ﬁﬁl‘%&ﬂu]& gr}hiogggbgn ﬁqugc sol ution was nade
zgn

basic with 50% NaOH and extracted with
combi ned; 30

The resul ting yel | ow oil

allowed to

tand overnpyht .
pr oduct mhi%ﬁgﬁgg- k

m p.

[erg].

10

15

20

25

30

11

12

13

14

H'

2-F

wat er - washed,

3-C2H5

4~-SCH

4-Cl

e.

~and dried erh
was di ssol vell T

enzene extracts were

Fl|t§atlonxyle| d 9 g of crude - 16 -
HHi 7 e | lﬁie ot Reactant : t
4-OCH3 H CH3 _2-(gfaminophenethyl)-l—hethyl—
piperidine and 4-methoxyphenyl
isothiocyanate
H CH3 C3Hi 2-(o-methylaminophenechyl)-1-
propylpiperidine and 2-fluoro-
phenyl isothiocyanate
H H CH3' 2-(o-aminophenethyl)-l-methyl-
piperidine and 3-ethylphenyl
isothiocyanate
H CZH5 'H 2-(gfethylaminOPﬁenethyl)-
piperidine and 4-methylthio-
~ phenyl isothiocyanate
H H CH3 2—(gfaminophenefhyl)—l-methyle
piperidine and 4-chlorophenyl
isothiocyanate
EXAMPLE 15 -

N-[2-[2-(l-Methgléz-pipefidinyl)ethyl]phenyl]-p-anisahidine

A solution consisting of 4-methoxybenzoic acid ethyl imino

ester (8.2 g; 0.046 mole) and the o-aminophenethylpiperidine (8.0 g;

0.037 mole) in 100 ml of coluene was heated to reflux. A solution of

acetic acid (2.2 g; 0.037 mole) in 50 ml toluene was added dropwise.

After refluxing for an additional 4-1/2 hours the reaction mixture

was concentrated to dryness and the residue taken up in dilute HC1

and washed with Etzo. This acidic solution was made basic with 50%

'NaOH énd'extrécﬁed with benzene.

The benzene extracts were combined,

water-washed, and dried (Mgsoé), then concentrated to dryness. The’

resulting yeliow oil was dissolved in 0.5 liter of isopropylether

and allowed to stand overnight.

Filtration'yielded 9 g of crude

then concentrated to dryness.
5 liter of isopropylether and

~
T

P



Anal . Calcd. for C22H29N30: C, 75.17; H 8.32; N, 11.96. Found: C, 7567~ -
H 8.39; N 11.93. 5 NVR (CDC13): 1.64(10,nm); 2.18 (3 S%EFZ}

(3,m); 3.79 {3,s); 4.65 (2,bs); 7.00 (6,m; 7.77 (2,m. IR (KBr):
840, 1255, <1380, 1520, 1575, 1600, (1630, 2780, 2940, 3320, and 34%5 [err
Sinilar “am dines can be made as 71 RMfstTated above usi ng the 10

appfepriate Il and 111 intermediates (see Table 3). Table 3 Additional -
Formdla | Armidines NHY -G Exanple [err] - [err] [err] [err]
‘Reactants 15 16 4- Br H [err] [err]

2 (ormethyl 2t NORACEE LAY wps SERYSRIPALAHS 1 Chdltacc (BT SMRPRIF T At e

met hyl pi peri di ng.a0ge ehiy! 129.54141°c. |
3- but yl benzi mgﬁoe 18 W H H " CH

2- (0- ami nophenet hyl ) - 1- agg, hydﬂt@ﬁrfhdlmgnandoetfw 75l-1atfw,xnb§z»zmmﬁabe 19
3- SMe H [err] T Terr] c?n%?ﬁylamnophenethyl)-l-
met hyl pi peri di n}.!buaad &, hys8.02; iyt &;dmhwpllerm m dat e _
5 ' NMR (CDC13): 1.64 (10,m); 2.18 (3,s); 2.62 (3,m); 3.79 (3,s);
4.65 (2,bs); 7.00 (6,m); 7.77 (2,m). '
IR (KBr): 750, 840, 1255, 1380, 1520, 1575, 1600, 1630,
G 2780, 2940, 3320, and 3455 cm L. |

Similar amidines can be made as illustrated above using the

10 appropriate II and III intermediates (see Table 3).

Table 3
. Additional Formula I Amidines
NH
1"
Y = ) -C=-
Example Rl _ R2 : R3 R4 : Reactants
15 | 16 4-Br H CH3 Czﬂs 2-(o-methylaminophenethyl)-1-
: ethylpiperidine and ethyl
4~bromobenzimidate
. 17 3-Bu H H CH3 2-(g}aminophenethyl)-l-
~ methylpiperidine and ethyl
20 '~ 3-butylbenzimidate
18 4-0Et  H H Ci,  2-(c-aminophenethyl)-1-
' methylpiperidine and ethyl
4-ethoxybenzimidate
19 3-SMe H CH3 CH3 2-(o-methylaminophenethyl)-1~
25 ' . methylpiperidine and ethyl

3-methylthiobenzimidate



- 17 - The followi ng exanples illustrate formation of Fornmula V conpounds
' d their conversion to hydroxy-group-containi ng conpounds of
appropriate selection of reactants, additional .Formulg V and*
gl ni ng Formul a | conpounds can be 5 prepared Tabl e 4-+orpul a

anple [err] 1 [err][err] X React arits 20
H M [err] (o ‘am nophenet hyl) -1-nmet hyl - 10 j;}
and 4-acet oxyphenyl |socyanate 21 [err] [err] H M ™.
[err] 2- (0- am nophenet hyl )-1-nethyl-' piperidine and 4-acet oxy- 3- .
met hoxyphenyl isocyanate 15 22 H [err] H M [err]

2- (o- am nophenet hyl Y- 1- net hyl - pi peri di ne and 4-acet oxyphenyl"

| sot hi ocyanate 23 The [f8LIdwing [eXbkples illdstPdte] E6vmation of Formula V

2- (0-am nophenet hyl ) -1 -nmet hyl - pi peridine and ethyl 4-acetoxy- 20

3- met hoxybessmpruriist €Tdble 4). ahll their cénd&ESTod toHhyddoxy<group-containing

2- (0-am nophenet hyl) -1 -net hyl piperidine and ethyl 4-acetoxy- benzimdate S
. 25 3- OGHmpgui@sRoPIForpulalE. - RHGPPIOPTLagA sedgheinnt A |Teattansshy| -

additional Formula V and hydroxy-containing.Formula-I compounds can be

5 prepared.

Table &
Formula V Compounds : . _ o4
Example g Q _lﬁ R_l" S Reactants
0 - .
114 . . .
20 H 6-OZCCH3 H Me -NHC- 2-(o-aminophenethyl)-l-methyl-
10 _ _ piperidine and 4-acetoxyphenyl
' 0 isocyanate
. . 111
21 3-OC33 4-OZCFH3' H Me -NHC- 2-(o-aminophenethyl)—l-methyld
- piperidine and 4-acetoxy-3-
- s methoxyphenyl isocyanate
"
15 22 H 4-020033 H Me -NHC- 2-(o-aminophenethyl)-l-methyl-
' plperldine and 4—ace:oxypheny1
. NH isothiocyanate
. [1] . .
~23 _ 3—OCH3 4-02CCH3 H Me -C- = 2-(o-aminophenethyl)-l-methyl-
piperidine and ethyl 4-acetoxy-
20 . NH 3-methoxybenzimidate o
' " bt
26  H 6-OZCCH3 H Me -C- 2-(o-aminophenethyl)-l-methyl
piperidine and ethyl 4-acetoxy-
s benzimidate
. A ' ’ 1] .
25 3-OCH3 .4-OCH2Ph H Me ~NHC- 2-(o-aminophenethyl)-l-methyl-
25 : ' _ , piperidine and 4-benzyloxy-3-
' methoxyphenyl isothiocyanate
EXAMPLE 26

4'-Hydroxy-2-[2-(1-methyl-2-piperidinyl)ethyl]carbanilide

Suspend 6'-acetoxy-2-[2-(l-methyl-z-piperidinyl)ethyl]-
30 carbanilide (Example 20) in 1N NaOH and stir until solution takes place.
Adjust the pH of the aqueous solution to 9 witﬁ 6N HCl. Extraction with
CHCL, and concentration in vacuo of the extracts yields a crude

3

material which is crystallized from alcohol.



25 _ 2 pi peri di ne and

4- benzyl oxy- 3- nmet hoxyphenyl i sothi ocyanate EXAMPLE 26

4' - Hydr oxy--2-[ 2- (1- met hyl - 2- pi peri di nyl ) et hyl | car bani | i de Suspend
4' - acet oxy-.2- 2-(1-methyl-2-piperidjnyl)ethyll- 30 carbanili )
20) i n™1N NaOH and stir until sol ut§ ofi t akes pl ace. Adjust t
agueous solution to 9 with 6N HO . Extraction with [err] an
i ~¢acuo of the extracts yields a crude material which is cr
al cohol . -18- EXAMPLE 27 4'-Hydroxy-3'-nethoxy-2-[2-(1-nethyl-2-

pi peri dinyl)ethyl]thiocarbanilide An al coholic solution of

4' - benzyl oxy-3' -nmet hoxy-2-[2-(1- 5
nethyI-Z-piperidinyl)ethyl]thiocarbamquﬁ}%E&anple 25) is catalytically

hydr ogenat ed using | ow pregsl ¥ ng_ 09 lis,um on car bon |
catal yst at 50-60 psi unti? '1')35: lﬂ? glt:gﬁ ’%Q iﬁg&ﬁgﬁﬁjg absorbed. The
catalyst is renoved by fil T rated in vacuo to

gi ve crude product WhaglaleShd1QBVéy1uetbr Of l41CbEREFAb By -0 dechOxy-2apElqauri fi ed
by crystallization. -19- _ .
5 methyl-2-piperidinyl)ethyl]thiocarbanilide (Example 25) is catalytically

xanpl e
r gf the
At rati on

hydrogenated using low pressure apparacus and 10%Z palladium on carbon

catalyst at 50-60 psi until one equivalent of hydrogen is absorbed.

K,j The catalyst is removed by filtration and the filtrate concentrated
| gg;!gsgg to give crude product which is'converted to the mucate salt

10 and purified by crystallization.

ized from '.



CLAIMS: 1. A corrpound selected fromthe group consisting of a conpound

having Formula (I) (I) and non-toxic pharmm{—abLe salts

_vvherel n 05 RL i's hydr al ogen, | ower (‘heaning 1 ¢
pbQn at ons i nclusive) al kyl, |ower al mm yI t hi 0* 2R
, hydroxy or methoxy; R3 and R4" Iy sel ect ed N

en or lower alkyl; 0 - 1% - NH X is the 8ival ent groupsy
- or -C-. 10 ) 2. The conpound of Claiml1,

&t hyl - 2- pi peridinyl) ethyl]carbanilide or a pharmaceutically

abl e salt thereof 3. The conpound of daiml,

4' - met hoxy- 25% -met hyl - 2- pi peridinyl)ethyl]car banl lide or a
phar maceutic V aCcept able salt thereof. 15 4. The conpound
of aim1l, 2-[2-(1- rrethyi - 2-pi peridi nyI) ethyl]thl ocarbanilide or a
phar maceutlcally accept salt there e conmpound .of Claim1,
N-[ 2- [2- (- net hyl - 3 |8‘F"n°9'f‘§‘ eﬁﬁfﬁ pﬁ'é%FTe &f&ﬁ??& tiee f 3

phar maceut i C@én&ﬁéuﬂ&‘iﬁ@i@%@mﬁﬁu (fyher eof . -20- 6. A process for the
0 . :

preparation corrpo

1¢9)

and non-toxic pharmaceutically acceptable salts thereof wherein
. * . .
05 RL is hydrogen, halogen, lower (meaning 1 to 4 carbon

atoms inclusive) alkyl, lower alkoxy or lower ‘alkylthio;

s

R2 is hydrogen, hydroxy or methoxy;

4
R3 and R are independently selected from hydrogen or lower alkyl;
: 0 S NH
” ” 1"
X is the divalent group ~-NHC-, -NHC- or ~C-.
10 2. The compound of Claim 1, 2-[2-(l-methyl-2-piperidinyl)

ethyl]carbanilide or a pharmaceutically acceptable salt thereof.

3. The compound of Claim 1, 4'-methoxy-2-[2-(l-methyl-2-
piperidinyl)ethyl]carbanilide or a pharmaceutically acceptable salt

- thereof.

15 : 4. The compound of Claim 1, 2-[2-(l-methyl-2-piperidinyl)

ethyl]}thiocarbanilide or a'pharmaceutically acceptable salt thereof.

5. The compound of Claim 1, N-[2-{2-(l-methyl-2-piperidinyl)
echyllphenyl]—Eﬁaniéamidine or a pharmaceutically aéceptable salt |

theréof.



€

&s clainmed in any of clainms 1-5 characterized in that a conpound of the
formula Il 3 4 wherein R and R are hydrogen or lower alkyl, is
Eeacted.wi tth 05 a conmpound of the foppul-a IV wherein Y is an isocyanate,
i sot hi ocyanate, or imno ester, Q is Ror a group capable of being A
converted to hydroxy andp&err% i ndependently selected fromO or th
geoup defined by [erd] it §r€°6r§§ﬁ|8rFP&EP&189 PSomh cemperadur e

reF ux of ~ cand roup capapl e of being
convert ed %gw%l]a?fr“%(%?r}'c%r?\ye%#: %&aggﬁd\fgsoﬁgaﬁﬁcﬁﬁgr‘&? st8 5pat a compound
hydrogenolySithe formila %1 A pharnaceutical conposition conprising a
conpound according to claim1 and a pharnmaceutical carrier. 8. A -

phar maceuti cal conpound as defined in claiml for ugse OS in a nethod of
treatnent of the human or ani nal body. 9. und according to
claim8 for use as an antiarrhythmc agent. 10 . A conpound
accordlng to claim1 substantially as heréﬁgﬁﬁ e spegifically described

11. A compound as described in cl g3m
~herei nbefore specifically described insesg
phar maceuti cal conposition according

t he exanpl es...12. A

.. —_—
N . _
wherein R> and R are hydrogen or lower alkyl, is reacted with
05 a compound of the formula IV
5
Q : _
1v
’
~ wherein Y is an isocyanate,isothiocyanate, or imino ester, Q

is Rz or a group capable of being converted to hydroxy, and Rs

is independently selected froT Q or the group defined by Rl in
an inert organic ligquid at roomftemperature to reflux of the
10 organic liquid, and when Q is a grouﬁ capable of being converted

to hydroxy, converting said group by hydrolysis or hydrogenolysis.

(I



al'ly as hereinbefore specifically described. 20 13. A f
maki ng a conpound as defined in claim1l substantially as :

@ specifically described in the exanples. 14. A .conpound

) gd by a process as clained |nnqelither of clainms 6 and 13. .25 15.

The usg substance according to cI aim*l Tor the manufacture of a

subst ant j

7. A pharmaceutical composltmn. comprising a compound according
to claim 1 and a pharmaceutical carrier.

8. A pharmaceutical compound as defined in claim 1 for use |
05 in a method of treatment of the human or animal body. |

9. A compound according to claim 8 for use as an
antiarrhythmic agent.

10 10. A compound according to claim 1 substantially as
hereinbefore specifically described in each of the examples for _
the use hereinbefore specifically described. W/

11. A compound as described in claim 1 substantially as
15 hereinbefore specifically described in each of the examples.

12. A phamaceui:ical composition according to claim 7
substantially as hereinbefore specifically described.

20 13. A process for making a compound as defined in i_:laim 1
substantially as hereinbefore specifically described in the examples.

14. 'A compound when produEed by a pfoces_s as claimed in
either of claims 6 and 13. ' _
25 - | S y N
15. The use of a substance according to claim 1 for the
manufacture of a medicament which is an antiarrhythmic agent.

* € L M S *



