ENCAI NI DE N-OXI DE Field of the Invention 4-Methoxy-N|[ 2-

2-(1-nmet hyl-2-piperidyl) ethyl ]phenyl] - benzam de N-oxide is a

het erocyclic carbon conpound of the piperidine 10 series having. an
additional ring and having nirogen attached indirectly to the piperidine ;
ring by non-ionic bonding (Cass 546, Subclass 229), an N nethyl.pi peridine
N-oxi de derivative. Description of the Prior Art Encainida is an

anti arrhyt hm¢” conmpound which is also 15 referred to in the literature &S
Ml 9067 (USAN“And The USP Di.ctionary of Drug Nanes 198 oo.zg;i 2, United
St at es Pharmacopei al Convention, Inc., 12601 Tvi nbr ook Par y, 'Rockvill e,
MD 20852, Library of Congress Catal og Gard No. 72-88571). Encai ni de has
the follow ng structural fornula. [ERR] The follow ng publications
describ the chem cal of encainide and the antiarrhythm c properties
thereof in aninmals. Dykstra; SENGINIDE/N-9KIIE j  \Med. Chem, 16, 1015-1020
(1973). Stanley J. Dykstra and Joseph L. Mnielli, U S Patent No. 5
3,931,195 patented January 6, 1976. Byrne, J. E., et al., J. Pharmacol ogy
and Experinmental Therapeutics, 200, 147-154 (1977). Sunmary of the Invention

- The present jnyention LS concerned with encarnide N-oxide 10 which has the
fol | owi ng st%ﬁ?@ﬁaﬁhmﬁéﬁ-ﬂmm

4~-Methoxy=N-[2-{2=(1-nethyl-2-piperidyl)ethyl]lphexyl]~
benzanide N-oxide is a heterocyclic carbon compound ' of the pii:eridine
% 10 series baving an additiopal ring and having nitregen attached indirectly ' (w
to the pip:eridine ring by non-ionic bonding (Class 546, Subclass 229),

an N-methylpiperidine N-oxide derivative.

Descriprion of the Prior Art

_ Encainide is an anﬁiazthythmic compound which is also
15 raferred to in ci:e literature as MJ 9067 (USAN And The USP Dicticnary
of Drug Na.mes 1980, page 122, Goited States Pharmacopelal Comventionm,
Inc., 12601 Twinbrook eai:kway, Rockville, MD 20852, Library of
Congress Catalog Card No. 72-88571). Encainide has the following ;

v- ' structural formula.



The present substance is an inproved antiarrhythmc agent | m ouabai n
induced ventricular tachycardia in the dog (Byrne, et al., loc cit.), j
gonparable to'quinidine in activity, but sonewhat |ess active than

encainide. It i's tHUS * o, @Bhi Ruidiy (JABL feaRBGid dRbcriBe chaUDNRRRAL

and it offers the advantages over encai nide of increased water solubili ty'
educed t OXg£C phdainé bl OtheDRSclarbythiit® lprbiertiliy bk 6d¥ BACaHAALIN has a

rat low water solubility and is difficult to forminto pharmaceuti cal
t abl et s. The hydrochl opyieraals. Jheeeafl.20r. Mad. Thiemh@s, \AOLE+1020] (A978) & y
rel ative to the base, presents no formulation difficulties, but

possesses a hitter tast&anlhm Jor Ryleatra andsdfeaepb LeMimiadils WnSi r?psmﬁent
over encainide and its hydro- chloride salt-in that it is highly water

sol ubl e and Shas3,93bskodnpatenred Jamaryibs deity. A conparison of the
properties of encainide_and 5_ enca| ni de N-OXI de | v in the foll ow ng
table. Property 37““' . ‘Jc'i i°g7 ‘“‘g ‘é{l de

Water solubilit 3 833 ny/m . | '
(hydr ochl or i de ﬁ‘sfﬂ’%%’wéaﬂa ﬂ?‘ogi‘oﬂ%”?y [ ERR 50- 100 g/ kg -

500- 1000 ng/ kg [ ERR] 5-10 ng/ kg 62.5-125
my/ kg Dog [ERR]s the L8fhect 1 ng/kg no effect at lethal 6
10 ng/ kg

10ng/ kg Antiarrhythmc Activity
The prescnt: invention is concerned with encainide N-oxide

10 which has the fouow:l.ng structural formula.

@H@

‘The-present substance :I.s an :me:oved antiarrhythn:l.c ageat,

L

In ouabain induced ventricular tachyecardia in the dog (Byrne, et al.,
loc cit.), it is caupa:ablc-to quinidine in activity, but somewhat
less active them emcainide. It is thus an sntiarrhythmic agent of
— ‘15  substantfal potency and it offers the advantages over encainide of
| increased water solubility and reduced toxicity. -

* Datailed Description of the Invention
Encainide has & rather low water solubility and is difficult

to form into pharmaceutical tablets. The hydrochloride salt thereof
20 has a higher watar solubility relative to the base, presents no



[ ERR] ' 2. 43 ny/ kg 8.25 ng/ kg (av, 8 dogs)

(av_: 72 ogs) Mouse, [ERR] [ERR} 7.1-15 ng/ kg * inactive at
20 " (T\) 31.3 my/kg (1)

var | %th. 53&9/&91.&&.309%1%4%%@. gw&azaan% m ce each;
[ERR] is e apprOX| mate Iet hal” ‘dose for half the animals; [ERR] is the -

appr OX'&E iﬁuﬂ% ih S Sbekiilen® fovidl VdricR i OlieC alld iﬂﬂlﬁﬂbﬁgl c deficit ™
appear . 2) est hesi zed dog treated first with a 1 mg/ kg dos and then

~Wth a é@oﬂﬁd(sanbaa, cife§ €43 RigHy Oftepr RAIGb1E and His' sibistanciallly paw
temperature are observed. (3). Anesthestized open ¢hest dog, ouabain

| nducecrediiyed @pxiledity, & codparismm ofi the) préjferties) of certeainideasnd ar r hyt hm a -
produced in mce by chloroforminhal ation, 10 ani nals per dose. (Lawson, J.
W, 3). emicainddeoN-oxide iphgivam inche Wﬁbho Description of Specific,
Enbodl rrents Encai ni de N oxi de may be prepared by .any of a nunber of known
net hods whiZIPBSEEY gener al f or ERgAdnidesar atj on. of EBssinide NeOxidm. oxi dati on

of tertjar . The foll r.ocedur e |s rep sentative. '
PRDCE °¥ ir'%gﬁﬂl on of ﬁ‘%” ‘gl | e) of eﬂgalﬁ/ﬁé in 79.5 m. of

met hanol and 26.5 m. (0.3 ogen peroxi de was allowed to

stand at anbi'ent tenperature e days. Stoichionetric excess hydrogen
peryeXi dg, hen destroyed by adding the 10 Feaction solution i n
dropwi se tTasfion to a stirred suspension of platinum
. awg  50-100 mg/kg © 500~1000 mg/kg
g, . 5-10 mg/kg . 62.5-125 ng/kg J
Dog I.v.(z) ' no effect @ 1 mg/kg - no effect at
lethal @ 10 mg/kg 1 mg/kg and
15 . _ 10 mg/kg
Antiarrhythmic Activity ' |
_ - (av. 8 dogs) (av. 2 dogs)
souse, V1.2, - B, 7.1-15 mg/kg  inactive at

20 : o : - 31.3 nglkg

(1) Various oral doses of from 5 mg/kg to 2000 umg/kg are given to
2 mice uch, ‘ALDen is the approximate-lethal -dose for half the
animalss ATD the approximate lowest dose where signs of
physiologic gr nmologic deficit appear.

25 (2) Anesthesized dog treated.first with a 1 mg/kg dose and then with

a 10 ng/kg dose;’ effects on blood pressure, respi:at:l.on, and paw
temperature are observed.

(3). Anesthetized open chest dog, cnabd.n induud (By:ne, J. E., et al.
: loc. cit.).

30 (4) Veantricular arzhythmia produced in mice by chloroform inhalatiom,
g (ni;:;:;.; per ‘dose (Lawson, J. W., J. Pharmacol. Exp. Therap. 150,



-~
[

bl ack prepared by hydrogenating 300 ng. of platinumoxide in 100 nml. qf 50Z
aqueous et hano| . The pl ati num was then renpVed by filtration, and t l
~filtrate evaporated. in vacuo to yield 11.84 g. of a light brown gla e
solid. The crude product was chronmatographed on a 15 4.5.by 50 cm colum

of al um na (Fi Descripctor)pf SpeeificopPmeydimenttsh acetonitrile pronptly renoved

0. 1%g. of unreacted encai ni de, -and subsequent devel opnent with net hanol
provi ded t he encai ni de N-oxide. The nmethanol eluate after evaporation of
the solvent in vacuo, \inepipidegi-oxide maysbe, ppenared Sy vy off o ammbek ofsol i d
mp. about [ERR]. 20 _the conposition of which corresponded to a -
monohydrate. A mechqds whish jpecgeneral forsthey preparaton. of| N-pxpdes Byund:

C 68 32 H 8.19. M. 7.17..NVR.[ERRL: 1.82 (8 ). 2.70 (5, ay.. 2.81,
2.82 (3, 2s); é%f‘f‘?“é’)‘;“i.‘?ﬁ"(%?ﬂ‘l{“%ﬂ1%*’%2’?’%“,’-‘50?’?2,&4*5; Teprets) |

25 . 440, 850, 1255, 1500, 1530, 1600, 1650, 2950, and 3270

-ati; _ | | .
[ ERR]. The %ucfear magnetic. resonance (NVR) values refer to chem cal

shifts ([ERR]) expressegosgoualdl S APs1utitdd ioggldr.;l's?a”%.i X6!03 ' Bole) of encainide

tetramet hyl silane as reference standard. T ve area repor

the various shiat7.5oal.c5pGisttaddl bi® 2605HICT (R B1d) OGN0 Ky aBogdn t NE
l-ndi vi dual substituent and the nature of the shift as to nulti- plicity is

reported as brpexbxidaghast allospd to sthndl af Shoiedt tEubéraph@ réiMtnrde e
formt is NVR (#QkaBhdirsc (xRl 45baln Ybrodl &R vadlthdd BLIGLIE by THELANELAT o0

(IR was neasured on a dispersion of the solid material 1 n"cCr B &he
pot assi um brom de. The wav nunbers of significant absorption maxima are
| ie;it/ed. Thed f 0rf&8%11RE PRGN dita deopihem fashiondd # Gtitred; BEnemHmiaD DFEYaeinun

black prepared. by hydrogenating 300 mg. of platimm. oxide in 100 ml.
of 502 aqueous ethanol. The platinum was then removed by filtratiom,
and the filtrate evaporated in vacuo to yield 11.84 g. of a light
brown glass-like solid. -fhe crude. product was chromatographed on a
15 4.5 by 50 cm. column of alumina (Fisher A-540). Development with -
acetonitrile pi:onptly. removed 0.17 g. of unreacted We; and
subsequent development: with methanol provided the encainide N-oxide.
The methanol eluate after.evaporation of the solvent in vacuo,
| yielded 8.42 é._, as a brittle white foam-like solidju.p.'abou:' 72‘c.,
\/ 20 the composition of which corresponded to a monohydrate.
 Anal, Caled. for cz'znzanzos-uzm ¢, 68.37; u, 7.82; N, 7.25.
Found: C, 68.32; H, 8.19; N, 7.17.
| mm:_ mso-dsz 1.52 (8, m); 2.70 (5, m); 2.81, 2.82 (3, 2s);
3.84 (3, 8); 7.20 (6, m); 3.15_' (2, m); 10.72, 11.20 (1, be).
25 IR: 770, 850, 1255, 1500, 1530, 1600, 1650, 2950, and 3270 an L.
The nuclear magnetic resonance (NMR) values refer to

chen:l.cal shifts () expressed as parts per n:u.lion (ppm) versus



RR] for 24 hrs.-until nodurther weight gai.n was apparent had a
nt of approxi mately [ER@] and was a gl ass-like solid

ng in conposition to the sesquhydrate. Anal. Calcd. for [ERR]:

b thylsildle s Qefeanch: ftindidNOThe Caldtive Qirel reported N, 6. 96;

[ERR], 6.82. 15 A sanmpl e of the nonohydrate prepared as y
descri base ahewartoss dhifvs adrveEpbidsi to xhii mimbenciflihydfbgeh atohg)id or 24 g
‘over [ERR] as a dessicant. Constant wei ght was achieved within 4 hrs. . The
conpo- the iodividush substituent and cthedraturg of) thaishiftisds oo mdeiesponded to

the 1/3 hydrate. 20 . Anal. Calcd. for [ERR: C 70.58; H 7.72;

N, 7. 49pLicipyriy remedmhaﬂ'dcsimeszébsm, singlet \(s) y ox7multipket (@)q1.
Encai ni de N-oxi de e| st i n four astere0| soneric forns S a result of the
pr estncthe fozmat. 18 R, °ce§|t RLREAYS) 47%%y ‘P‘ﬂé'im @h?ntrogen

atom IS IS,T ected in_the pai I ngl et at281 m
and 2.8%”&#}@"!’0 °HE§I‘{3'§P gqeég? %%%2‘5 um andp:on
.the bro acenat es, the
I ndi vi d‘gﬁ%@caﬁéu sonersw%l"ré'mpmt'ures %ﬁ&reof ar%eréd part of the

Pr eSent sidiepl P Baeing Sedabbdly, 1. 4-Methoxy-N--[2- [2- o
. (1-mat hyl - 2-pi peri dyl) et hyl ]phenyl] benzam de N-oxide. 2. The conpound

prepared by oxi deaifytregoing HSion§éiath- tan exposed to the room atmosphere
[ 2: ('1- met hyl - 2- pi peri dyl ) et hyl ] pbenyl | benzani de wi t h. hydrogen peroxi de at
anbi@nt at 268es. cfiowr 246 \hrsc hmitdh mhtmmrwmh:fm &bpaeREHad &nd of which
~ melting point of :Wely Sé’c; and was a glass~-like solid S . |
corresponding in composition -to the suquihﬁlrstc‘._' ' ' '
 Anal. Calcd. for sznzaltzos-l.sazdz C, 66.82; H, 7.91;
N, 7.09; 5,0, 6.83. Found: C, 67‘.00; B, 7.71; ¥, 6.96; H,0, 6.82. SN
15 A sample of the monchydrate prepu-ed as ddézib«l above was
dried at 78‘c. in a high vacuum (0.05 =mmHg) for 24 hrs. over ons as
a dessicaat, mutmcwdsh:machicvedwithinlth::. The compo-
sition of the product after drying in this fashion corresponded to
the 1/3 hydrata.
20 Anal. Calcd. for 022!281!203-113!202 c, 70.58;. H, 7.72;
N, 7.49; azo, 1.59. Found: C, 70.62; H, 7.62; N, 7.37; nzo, 1.41. ‘
Encainide N-oxide exists in four disstersoiscmeric forms as
a result of the pmﬁce of a second asymmetric ceater .:_L:':volving the
piperidine nitrogen atom. This is reflected in the pair of singlets
25 appearing at 2.81 ppm and 2.82 ppm in the foregoing nuclesr magnetic
resonance spectrum, and in the broadened s:l.nglata.at 10.72 pra and
 11.20 ppm. The two. m-n:u, the individual optical isomers, and
wixtures thereof ars considered part of the present invlntion



the nonohydrate formthereof has the foll @M ng nuclear magnetic resonance
gpectrum when neasured in deuterated di methyl sul foxi de using

tetramet hyl si'ane as reference standard: NVR [ERR]: 1.52 (8,.m ;<2370 (5,
a); 2.81, 2.82°(3, 2sy; 3.84 (3., s); 7.20.(6, a); 8.15 (2, a);. %0 ' '
11.20 (1, bs)gradus:A process for prepari ng the conpound of claim\1, I ch
conrises oxidi.zing 4-methoxy-N-[2- (2- (1-nethyl-2-piperi-

dyl ) et hyl ] phenyl ] -benzam de in a manner known per se for prepar- atioh of

an N-oxi de from a ter Li ariyMettioxp-N-~{ 22+l puerhy<2-plpeiidy D) ethyLipaeay1]-sai d
step of oxidizing conprises contacting 4-methoxy-N[2-[2-(

- et hyl - 2- pi peenzagide 'I'chhenyl] benzam de with stoichitometric excess of
aqueous hydrogen peroxi de at anbient tenperature to produce a hydrated form -
of the compound cl ai d ipclaiml, 5. A _process for the production of

4- rret hoxy- N-[ 2-[ 2- (1- P Wﬂ%ﬂﬁgﬂ‘ﬁdé’hmﬁ%yﬁ]wm&-m-oxu de

substantially f eSCh b e de tiqn of specific
enbodi nent s. %f%lgﬂrﬁfxp&@ ; ﬁfﬁ\‘?ﬁfﬁﬁ?’p’eﬁﬁ 571& Mgy Pgea, perpxide
benzami de- N- G3¢i &Rbifikfe femperapiye dibiek hby this cenppii Bised foghulang, Bpe,04 aoH #if mghigh

to 5. 7. 4- W&h@%}ioﬂyurib% fo%m(thlaré@t hyd t¥e Qb%hﬁb’L:ﬁcl%w%la%neq,ggméglnance
benzam de- N—OXI e gggantlarrhythmc agent ext of the

speci ficati on ha ru e"'e'raln rmg?)srué' d by photocopying the applicants original

typescri . |demyamna:amhﬂmmndmat ettbbédhy s ade fdd cebdrehle F €ad.
The original typescript containing these anendnents may be inspected on the
prem ses of tdran@agdsnt O fice

L/ MR mso-dsz 1.52 (8, .m); 2.70 (5, m); 2.81, 2.82 (3, 2s);
3.84 (3, s); 7.20 (6, m); 8.15 (2, m); 10.72, 11.20 (1, bs).

3. A process for preparing the compound of claim 1;
which comprises oxidizing 4-met:hoxy-N-[2—[2-( l-methyl-2-piperi-
dyl) ethyllphenyl] -benzamide in a manner known per se for prenar-.
ation of an N-oxide from a tertiary amine.

4. The process of claim 3, wherein said step of oxidizing
comprises conta;:ting 4-methoxy-N=-{[2=-[2-(1-methyl-2-piperidyl)ethyl]
phenyl] -benzamide with staichiometric excess of aqueous hydrogen
peroxide at ambient temperature to produce a hydrated form of the compound

claimed in claim 1.
5. A process for the production of 4-methoxy-N- [2-['_2-( 1-methyl-2-

piperidyl) ethy}] phenyl] benzaride-N-oxide substantially as hereinbefore
described in the description of specific enbodinents

6. 4-nethoxy-N-[2-[2-(1-nethy1-2-piperidy1) ethyl |, phenyl-
benzamide-N-oxide whenever obtained by the process of any one of claims 3 to 5.

7. 4methoxy-N-[ 2- [2—(1—uethy1-2-pipendy1) ethyl] phenyl] -
benzamide-N—ox1de for use as an antiarrhythmic agent.

The taxt of tne specification bas besn Teproduced by photocopying +the applicants original
typesczipt. It asy contain a few saendments which are difficult to read. The original
typescTipt containing these smendments nay be inspected on the premises of the Patemnt 0ffice
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