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nfout yl, Ofg i SObtHeYAvention provides novel chemical compounds of genera| formula )] 15 and 10

ndn-toxi ¢ pharmaceutically acceptable acid addition salts thereof. The
cgmpounds of formula (1) wherei i-RNH-CONSoHHPHarpXef erred. Al so m
preferred argfshgse conpounds of fornmula (1) wherein Y is

2, 6- di met hyl pheny ls 208-diRet®{ipHah 2 B=diRéthdhahyE BYbromol D thethPIBRA 6i S-chlorol BmEiyia (1)
exh| bit cardiphenvfimed - arrhyt hm c activity as denonstrated in 20 |aboratory
tests involdin ’é's\PmPV'e'?%éW' 'HWYEFH‘PHW‘ ‘ani mal nodel s. The conpounds are 15
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hearf di sease, nNTHaGaH uasdfﬂi'raﬁlﬁﬂ)leﬁﬂbltdifmﬁeﬁti-i th&aafadﬂ\mam A ﬁtedd‘i gitalis
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effective dos;agesiariv sugawcﬂihede gmdkmfvn psi-grenithmic aemtwpwserbfnts high efficacy,
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an appr oprjatfem e lg‘ﬁ‘i E?qagi%w i ra é Wbl 20 2Lkl 1.3,
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di chl or omret had'tfmordrﬁhtﬂahslerbemn&m fobth 9 plokiRteyl irfe ednétbagamfohma WRn be

carried out with an excess of the di am nopr of ane and at a | ow terrperature

A nol ar ratio of about 3 to 1 (di a¥iTiCP {Gikate) is preferred and &
anperature of, for exanple, from-5to g5 1is deS|rabIe 40 In. an
tefnative met hod, an appropriate disubstituted phenyl isocyanate may be

f@#r st react edwhefeih YardiX rave the peaiirge harelntdiord delivugiahd 2iis i ptotatted anlina gionw fheopane,
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to formthe ﬂ?"d‘f‘@‘t‘i’f%i?“f’?ft’é’?‘ﬁ’éﬁff’"ﬁf‘éd BP”WH&‘&P‘“PGPHW“&P(E'P 1): [err] X wherein

Y and X have the neanings her ei nbet oggeoielén)en,cAidng, is a protected am

group. The 45 protecting group of the gr oup Z 1S a conventional protecting

group for an amno group-and it may theiX.'45 be renoved to afford the

deprot ect ed i I
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edulling inSiKstu T(!ow&r yl group {X) at
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carried out at roomtenperature, the deprotected internediate Il can be

i solated, and it can thereafter be converted to the final product by
heat i ng the intermediate in a suitable sol vent, such as chloroform 55
Protecting groups for an amno group are well known in the art. Suitable
groups are those which 55 '
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-406 B 2 wll prevent -.undesirable side react i ons fromoccurring at
e am no group during the initial reaction and which will be easily
renoved under nmild conditions after the initial reas 2oges hbs hods 4 or
meRT Tt e prot eCt ed ant nmo_.conpounds and Tor renovi ng the protecting groupp
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namdaeteﬁ ah ereatter aﬁvaree k&ﬂ\@%aﬁﬂddﬁcher eafter

wwe{dmaﬁ;@ the final product 10 by nol d heati ng. 10
10 I'n t affurtdehmethofohwebafiog the campoundspf whmvmmemumﬁdﬂm’ﬁlml on a .
cortppund of general fornula (IV) [err] (1V)

where Y has the nmeani ng givegy \éﬁ@.ﬂ@th s a hal ogen atom pgpgferably »
chlorine, is reacted with an 1 mhe of* general fornula (V)

15 Witde4 has the meaning given above and W is a halogen atom, preferaply)chiniing; ie redctediwith #re ppani ng

g6 vaminedfgoneral rrpulgVArt i ng materials of general- fornula (1V) may be prepared
by reacting an appropriate di subﬁ 2lxt ut ed phenyl |socyanate wi t ypa

hal opr opyl am ne of general fornmula (Vl) 20

[ er Where X has the meaning given above. The starting. materials(o¥/ aﬁ[}or(nMadMamW beexwenated neani ng

Vi visyreaxting/an)appropriate disibstitutedipheny fsoeyanate witeg row'ne*neetﬁmm'd@meta formula (1)
caniVBe isolated in the formof the free base or in the formof non- toxic
@Rbar maceutical ly accept abI e M@l"zﬁdﬂ*ﬁWon sal'ts prepared by re8dti2on of the

free base WI t a | ca a ept‘?ﬂgl =3 organi c or inorganic acid.
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def amlélddm@ﬂoﬂasweﬁmtgewﬁ‘v ce ( e,pt abl he acid a ion salt
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aspect ,Thepaive FHPéﬁt“feSﬁ" mipiste L) BME ty riging: (a)

éoc ap?éa?l&aoi ee;té}} p§9l P%:lﬁ rgf%:% o dfte EE:E:%?& tlf 593&&‘89‘95:&? gEIe'%bef ore

def ip o s. E&r %&umﬂ ch‘mﬁ&&@@&ra‘ﬁ) i@ schg bebagéldintd, on sal t
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csoalskaynngmmial.dntdmscrgmre{seﬂamsqenmrgie sol uti ons or suspensi ons. The d&npounds
Iso e injected parenterally in the formof sterile solutions or
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f Or rbludie Yvastefin@d i afasK enuispédmmatﬂgepa@mroﬁiﬂerﬁ urs thejgel Pegﬁ‘\?gg
!

Rt e
g

ﬁ?es such
)¢ Thetosyl

sal t°

the %yﬁ"np

-LQSH;J;)@%QQ sl 3ser(mcm.mlz ndm,m-nst rati on and
Pbk [ M[{ngﬂeﬁﬁgichbr%ef)éfafeefaﬁﬁﬁh)f or adm ni stration by injection.

The f ovmng Exanples 2 to'8 illustrate the invention. Exanple 1
|IIustrates the preparation of a 50 starting material. Al tenperatures are
in centigrade. - 50 Exanple 1

N- Ani syl i dene- N -isopropyl -1, 3- d| ani nopropane A solution of- 25 m of
N-isopropyl-1 ,3-diam nopr opane, 20 5 9 of p- an| sal dehyde and 100 m of

. - o o, AL 2



8.18 [err]. (S1 H), 7.70 (d, 2H, J= 9Hz) 690(d ‘2H, J=9 Hz), 3.73 (S
3H), 3.66 (m 2H), 2.75:(m 3H), .87 (m 2H), 1.05 (d, 6H), 1.05 (m 1 H
exchanges on deuteratlon) '3 _ '
6820255068 _3Exavrrple2 :
[3 (i sopropytaninc N MVet-H6
ution of 7.4 g of 2, 6- d| met hyI phenyl | socyanate and 50 m of
d| chl or onet hﬁaTe"Rm% added to 5 12 S
N- ani syl i den&:IRrlisprrepylaspiogieropvil-ir2y %\“W@?{S’PVM&WQ“HPSS' Ved in 100 m of
di chl or onet hgfaghod M€ 5 solution was refluxed one-half hour, then cooled "
and extracted WA saiuté ot 7.43082 Bidinkbtis/ibheyRofydnate SHd.B0INA af dichibadnietifaié Whd dabed to
After dryi rfg12yetN-puigyiides e-umsenudmrvat é—dlamheprdpmhumnemhanml ofaichlerpppthereet B@ t 05
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hydr oxyl ani n%“’ﬁ‘;;‘:ﬁﬁl"#é‘éﬁﬁfsﬁif F:' %1‘ aﬁ % Bur:
The sol uti ON tolRAesaNABR WAl dédqm remeséne-h CoRITBN G 8p drad b phéasl THY t h
hot et her ,10t Fesidudivasaituraad with hh@theetﬁaa&eéolved?ihaeuemahatpeecﬁaﬁaas:@he d @A standing.

standi ng. 1BedRetatiigation from etharobaffofded N [a+iapraoyiaminé)onopidleN’-2,6-dimethylphenyl urea, 4-

Na[ 3- (i soproW?h&'ﬁ?%U)st%ﬁ?-I’TPMBZ'Z'185°cﬁ net hyl phenyl urea, 4- nethyl phenyl

sul fonate, mp. aladsdmrESn 3ocﬁmgb%3|s for: [err] Cal cul at ed 15

C, 60.66; H 7. @hiculled:d ‘65’

15 Found: &, 60&61; H60.66; 357.04; N0 F68; B.7.98 07 | RCKBr) ~3380 cm 1, 3280 15

cm 1, 2650- 3100 CRYME: 1870 cn{ cijerr]; NVR [err] 8.18- 8.68 [err]

(m 2H, exchange vm?hscfﬁ'@) 77&"7@l (%;,13 I—Tnéexchanges with D20), 6.90-7.65

(M 7H), 6. 45k(KEN 3380 ot B280LHE DESE—4 J0tmER 037 PonF0)1 8568 ( /RNIHIDMBOPE 18—

(S, 3H), 2. 17 @38 i) 2H] exvhenge @ith §,0), 2178 (S, 1 exchaidbs (vith DAN)6.90MET. 6ich, BH), 648 (m,

sol uti on- &0 78 eychahges with Ei%ﬁ%%#ﬂ;&‘ryﬁﬁ)s%&@n&ﬂé BHE. 8HL0 GB—295 (m, 2H), .19 20

di chl or omet hifh8& s added to a stirred, cooled solution of 150 g of

N- 1 sopropy! - MetiodigdM Nopr opane i n 400 m of 25 dichloronet hane. The

tenperature was Awdfitios 78/ @f2.6-dinbilipRényiudyaritge dnb @ 50 MilsfidichiBromShirewas gddsas

25 conti nuedtraastlrrabmcﬂedrspeﬂiqntom?@ddN-immddla-dimad:pr@ahﬁum mildfe_m xture was

ext ract ed 3B dishigramathane; Hatergeraturgwe Ibe%:*’%ﬁ@)afﬁﬂyﬁf’“’m ﬁﬁg’g&iﬁ "U?ﬁ"(,asam
9

a an
(v/v). The aGl a‘%"@. e ’Wﬁz%e!@fﬂk i
sol-.ution. Thgdu a'rHoﬁatg\@o‘?utﬁ?( rhéifm t Eh The@ichioromethane = -
di chl or.onet hasiaion Wasldried lavewaﬁgrds.u:adulawetheﬁmgmaawus,ués&aher,esiadtmsevaqimmat ed

t o dryness30 pheusnesilipnio agidito Obmmtmlt\ﬂecmtﬂﬁawmmlmmafbmed ¥i3c acid to 30
obtain the sépwPropreringaoayl-Y 2:f-fimathyiphenyiired mathviphenytpuflenpts. mpgi§2—154°C. . .
(i-sopropyl am no) QL08R d: o ,@aoqy,qhs@et hyl phenyl urea, 4-nethyl phenyl

.sul fonate, m p. ck‘gl C® Anal ysTs*for; [err] Calculated: C, 60.66; H,

7.64; N, 9.65; S, 7c3msn3u 764FN)u$1d5 535733 60.53; H 7.69; N, 9.45; S
7.53 Hydr @&hl or|FGE"‘d moo 162 164C (Recrystallized from [err] Analysis for:gg
[err] Calcul ated: 4% 80.83; H 789N, %650% 79 8.74; N 14.02; O, 11.83

40 Found: C, HoStodhtoriad;im. p&&LWWPC(:héer&galllzgfroni-ﬂmﬁlgzwosljhate mp. 194-1960C

(Recrystallized from EtO—!é. Anal ysis for: [err] Cal cul at ed: :

45 'C, 49.85; H, gf‘ﬁgﬁe“chw aNSHq%ound: C, 49.48; H 7.89; N, 11.54 Exarrpl e 3
50 N-[3 pr o rop, | phenyl ur ea

50 A sol ugl‘:aon Of podih: 7 (%%f's)za(g :}' ?‘fﬁzy?%{\rgny | socyanate and 50 ni of 40

di chl or onet hane vvascashdmj H,08.97;SN,i 14.@x],cicong®d sol ution of 40 gram; of

n- propyl - 3-dl am nopropane and 350 ml :of
Phosphatemp 194—196°C (Recrystallized from EtOH)

. Analysis for: C,sHasN0. H,PO, . _
45 " Calculated: o . L . 48
: C, 49.85; H, 7.81; N 11.83. :
Found:
- C, 49.48; H, 7.89; N, 11.54

Example 3. ' ’
50 N-[3- (n-propylammo)propyl N’-2, S-dlmethylphenylurea 50
A solution of 14.7 g of 2,6-dimethylphenylisocyanate and 50 ml of dichioromethane was added
to a stirred, cooled solution of 40 grams of N-n-propyi-1,3-diaminopropane and 360 miof -
dichioromethane. The temperature was kept between —3 and 0°C during addition. Stirring was
_ continued at room temperature for 45 minutes. The solution was extracted with water, then extracted
85 with a total of 200 mi of 20% hydrochloric acid {v/v). The acid solution was made basic with saturated 5§
sodium carbonate solution. The basic mixture was extracted with dichioromethane. The



(Jaddition. Stirring was continued at roomtenperature for 45 mnutes. The
$olution was extracted with water, then extracted 55 with a total of 200 ni
“40f 20% hydrochloric acid (v/v). The aci.d sol uti onGeaz Q2&8c¢0eadsi c i t h
saturated 55 sodi um carbonate sol ution. The basic m Xture was extracted \;
WigfcRiofdiriathaMd QB \WEdried B\Rr magrfésium sulfate, then evaporated to dryness, The residue
Ghivag tréktdl WitHp-Bluene-sulforfic sbidtb obtaianmi daia. RecrgstdilizEicairomeEl0M/EL, G BFfookar  MRgnesi um
S tm-fﬁdn-eroptlmno)wa\ptbl‘-dtﬁe@mwbvimsyﬂ@rss 4-ridtyiphenyisdifrmataars.pt Y59at t89°Gi t h
p-t ol uene- qu | t.o obtain the-salt. Recrystallization from/[err]
ffor B’s' °f %Hi g%{' @i no) propyl - N -2, 6-di et hyl phenyl ur ea,
4- met y'ig gaggsul f7(3|3,arNe95§.rs Hldg/- 1- 59[err] Anal y5|s for; [err] %
Cal cufoahed:
5 C, 80.668101: A. G47: N, 99776§ 8 7.36- Found: C, 61 01; H 7. 47 N, 9.77; S.
. 7.09 ?rrpl e 4 10 N [3-(isopropylam no)propyll-N -(2,5-di rrethyl phenyl)urea
1°di ?Ex utlon o{p 14!] thyI phenyli socyanat e and 50 m of ¢
[

gyd’i P ﬁ%‘g 'ﬁi‘lg‘e o FREH o Rl 3 g —
-

.)di chl oronet hane. The tenperature was kept between -3 and 0C duri ng.

N‘al:l@eﬂﬁé £ Bited Jeoae mmmmswﬁepr nicpRbane and 400 @hdsor-onet hane. The
t eNGRRfoniethake. tmstehgmtubetasm betve@neh and[08C dijringadditim. Stildhdvaan. - Sti rri ng was

- mmmmwmmpmetf@r ehta:r Jhesolugien wmaemmd wvmte;omwqua@ extract ed

F159§vﬁ °t' °’FFT’ ‘5‘3 a"i &?’PP"(’V/ v). Whe acid
tu;léem{hutlon and -
lo éirs Qrec QE@VEL ﬁ%ﬁta !3'&' on was dried over

- -(rsoﬂiﬁﬂl&ﬁi&io!ﬁﬁp? —(ﬁ,aadunhmbhavlmmr Iwﬂadhléduedh y.rmsas-wim resi due was
di ssol ved in ether_and saturated w th hydrogen chloride. The solid was

20separ sy fiFeredkQEEhl 1§ zed from[err] to obtain N-[3- 20
(isop 3 ao),lpgqaylnl -1 o2( %, Sritdaet hyl phenyl) urea, - hydrochl ori de, mp.
152- 1pRdd-err Anal ysis for: [err]
20 Cal culcalsem' 9 860; 80;14143; &, 7M.74, 14:02; O, 11.83 Found: C, 59.97; H,

877N1403C| 1174----25Exarrp|e5'

25 0 hl or o- 2- met hyl phenyl ure&s A
ﬁ%‘ ’Qﬁ.@i&ﬁ ; aagﬁéé%iﬁ L&Eﬁ‘ﬁtﬁ | a%P $ihGngRSee0 T Of
d ti

pyl-f gd:wamb areQndl2s®m AT 35 g O
Nﬁicﬁl@ﬁhﬁwhe hedetlpariture s mme-sauadwz B@ringladdifion: s:meyvcﬂslcmftiamdnane The
3a mqnetem‘peramra\mckm tesaTheEpr&cwﬂ&Pdesqik]l weamp edibhd'illratbn Théfilirate| Mﬁg weg® cont i nued

xmta:t‘ﬂ'@gd' ggjﬂw t&ﬁz m‘% o - E % ?ﬂ?ﬁ"’ was

e, J. wat er, then
i :3%?% L R e
380 aésidue Wad t@aiw.at It@dmdﬁiad g Rl warbiHstalided ﬁd?ce&oa):-:t,oa@t ed-wg h :

d |obtainm-bnﬂsblbrewmmlmmdm’dﬁ-dvmo-nmhmbnmumhmmdidesd pONGF— MR gNeSsi-um
suiBB¥k-e, then evaporated to dryness The residue was di ssolved in ethanal
and s ogen chloride. The solution was . evaporated to
dryn&{ﬁ?&dﬁé’%ﬁﬁe& residue was triturated with ether-until it

4Go0l i di fi eds5250eH, y2ud nasg.ieecr 22w | i zed from[err] to 35 obt& n
N- [ 3-Fduadypr opyl am no) propyl ] - N - (5-chl or o- 2- net hyl phenyl ) urea
hydr ochl &r 58&1: th 3:08180-13833CLr3198 Anal ysis for [eTr] Cal cul ated: 40
Cexampte® H 7.24; N 13.12; 4, 22 14
4y TN op a1 -(E-oRio-DlmeliGshdiyliclea 21. 98 Example 6

48\ [ 3- o) 5 sghutiop yi 188 grah st GEtyrdrhe-Bmethyd -ahmrﬁl’md Po0al df yihjlearuyd WasradGed ~ 45 ~
- with stiefifig to a solufier) of 20 gams of pinsgefie g 360 g myt;f:etsebman@° dih ani lime and ,

tal

ditjpn e oA ?ea@t’%se "9h f 207
g%f g‘ Vsﬁﬁ?fmgte |sﬁlamrﬂlgg‘§10remngéw g f rm A:c ?gr Ot he B

507 CdAdlalided cumusmma z)g.easlef ehfordprdpilaMime hytirsti@Add, 8D Ml at-ur ggwhi | e
I edhlodforingarid@0 ntliud trhﬂiyfamhmmm mixture waslrafuxecacdnie baif o then eoollangur ged with

ni shakeg evith watee The breciritated splid waa separated e fitration Regiystallizgtiontom n 17 grams_of .
5- 3hyacerate afferded N-bheiRrprrerybPieiBrerame-2rnethyiphevirgd M d4md4¥iQed in 150 m . of
chloroform 50 and added cautiously to a solution of 18.2 grans of

3- chl gnaysisdssGetiB@NI drochl ori de, 150 m. of-- 50 chloroform and 20 ni.
—5Hf trF@’E“i@} %n% 4Tg}e J"Q‘H”e was refluxed for one half hour t ¥ cool ed

-e

and Found:

C, 43.06; H, 4.55; N, 9.26.



shakeri with water. The preci pitated solid was separated by f||trat|on
Recrystalization fromethylacetate afforded
<N (.3- chl or opr opyl’) - N - ( 5-'br oro- 2- net hyl phenyl )urea, m p. -145-1 48[err].

-Anal yS|ssfor [err] --55. Cal cul at ed: S -
(55 C. 43223t —4—62—N—0—+6-Foune—C—43-06+H 4. 55 NCH20256 4068 5

GB 2 025 406 B 5 b Flfteen grams of the above mat eri al wer e conbi ned
with 250 ni mme" eie na;aasaeu ofichigsgform prd fQmi of or 18
hours.- The sa ur;? orglzgfést:at Jo%ea%

di ssol ved I (DlﬁeQmﬁ éréxth ofic cu [Ph N

sol ution &ndcw\mrhctms mbled'ﬂﬂ:enaﬁebﬁ’dl@mihm adllﬁnﬁ dalfdb %t%&h@?fﬁx W th

200 m . of 2’6%"H d#’b@!?ﬂ'qmm%haae iAfter diitire oSer nzaghediuavslifate; the JRBIOIGMOTthEE vﬁh@d made
basic with E por e{fiﬂé" g’és digspived ippthanplrad setyrated avithirgdrogen ehtaridedbed Wi t h
di chl or onet @cet ,ﬁ,so, es,ﬁfd%qg&gf ﬁgﬁo Siplized byeitumtiemmish bavet hane
as rem)\redm- (5-tHGIRAD-meth Iﬁhé’nﬁﬁﬁ' Uy didHio A s iepronyRminalprenviy ed
With hydr ogen ghl, [ (:ll\e"f (?_Ilcptlon was evapor at ed to dryness in vacuo.!©
‘The resi due wagg; "tz ed by trituration with hot ethylacetate. The
#solid was recryst a:l I4|62|edHf ramm &t hase/ et her to obtain

N-[3-(i-so ropyan%pro - 10 N -(5-brono-2-net hyl phenyl)urea ,

hydr ochl 6 i de, 'm & 48d0: g‘[ &Py N, 11. 18 _ 10 Anal ysis fofg
[err] Cal cugahfaih7 C 46.10: H 6.35 N, 11.52 Found 15 : C, 46.11;
H 6.10; N, Nid-(idcpropitamifiebtopyi]l-N'-2; .6-dimethyiphenyl-urea

N- [ 3- (i sopr opy FdethylseyrerS@ythrhs, BI55 thole} Wasadddayts pitpay busbensian a?resetahw(@m msle)( 56
“grans, O 55°f|$tﬂhb opwaﬂaruwlydropldorbﬂe and 350eni omh J'Ehn resiitirifsolgtiangas cGaldsiOn nol e)

Cof 3ochl & ofhissRrinarhin Z3.8 df"a °dF|?'ﬁ f’a?rd' P'm"v'&P o caﬁmﬂvm 20

Tesuit1ng B %_%sz 0 o S e efé?{%., o ﬁ%’"&“‘ﬁf'
mol e) of 2, l@ﬂtfx'édm eI"W dl@ﬁﬁéﬁa% 5‘31 ue was
portions. Adlsselpednhdxcmsddmthama anubeRtr |m1ze mi &f16%36diunh ¢ hyfafbxidaﬁ?ohrﬂe rru.xed

20 m nut &%; dmlveowaae $adtionuss. asw#teddam@xtmstem{"eemﬂ h 25Adnt oiGtey Taes (2. 5 rmlzss

of i sopr opy‘f mﬁa Ran %"’gfﬁ‘ldo?d %”:ﬁ ‘L"T %ﬁ‘%\ﬁ@?@ﬂflﬂ %F:ggma oy ‘é°° The
~sol vent an yeesgeés%unéme%y e h 53 dand2
di ssol ved i saiutlorcldsovaemaatni \ated neﬁédroa& néAluTm
hydr oxi d30 s@kusttd olstain TR@grarbs ofivaky solid) Mes hmsaahmtzonmlwahaaapad 9& @ a(lo 0 30

extracted tWpleef WF"E%"’Z%P“H‘I"C gid mpudfatm added 26}1 'darmhdl wrefent sdivtion Thosovetn  was

then ext rac&ﬁ V%J‘}Eaé’s .'-I,I"tel’lé?;l ano dl lVal’ t %es '%Qﬂt&f"v tﬁ)o m
conc. HC ﬁ % _@g Jhd@ 19er ve:ﬁséﬁﬂs g‘k‘g si ¢
W th SO%SOdhﬂfhmbgidérﬁwl ndi€) ml.p. dde mxture was extracte
of di chl or onet hane, The di chl ororret hane solution was washed with water, -
then dri ed ove ‘ﬁgg 1%‘?&%'&1593Hffﬁ§5§)ol vent was removed in 30 vacuo to
- obtain 128 gra Y 1S 9lglsd S di ssolved in 200 m of ethanol and
96 grans (0. 50fqud r?o] é) Ho? % Po§3§neW2§thom c acid rmnohydr ate was added .
“and warnapd t o ef f €cteose] vt 76M; NTeB9ses) vemt was evaporated in vacuo. The40
resi due was red %sol ved |n et hanol and agai n evaporated to dryness. The

solid residue o) e a filtration.
The solid vu@g,oase.%?e é%t% ﬁy‘j“m“" %%ﬁg{ﬁ?o‘l‘&'ﬁ‘q’@ E4 eg'rgleﬁs d(66 1 % of
N- ( 2. 6- di met hyinpbaiyd t-dbbs- Both dexes m&ahaﬂwﬂmm&mmwm Pehtobdrdital

4- met hy|4§enmeq1ggm hdnatoé35 mg/pg Pantﬁ@p:tPsyrq ficial respiration with room air is utilized. Blood 45

mt'

R T e e
7. 36 Found: 40The lbnllato old bgt '(‘:vhig mat. %o’ddgxa%”pl e 8
The suppr esgdefhal ctrﬂﬁl'é a\ased &%Hm f&, feal be

el i ci t ecsoaryoderdiomdo ﬂwsttml tlnernntl-hehwmr. aqrivm/cnedwnmunﬁesaseskua y hedbility tol N eaGh
test, dogs 'Weaﬁb'ﬂ‘ﬁf%'@%e'y‘@Fséo'dﬁ'e’g?%#e!édg% adm nistration of sodium

pent obar bi t | Yentrcyiagfy gnrogece ing 01‘3""‘3*” nulgsing the fef »g ige o
e timuli

arti ficial ee;,,ghadeiﬁ il :EE ‘tod:é E;Pizﬁ aéﬁﬁ“ﬁ% .a%§ E;L!’%

r ecor dedsgf rBON2anh su r @4 e Epicartiad) The 55

osci | | ogr ammr@cardﬁmpms iagpiieddt mehesrtgrmmiuesmwy&saitednmmwalsmuduabnnanon :

fibrillati e ﬂrwm aﬁdﬁyllaﬁwmgmlcdgntersﬁh@t ahd thig secuenge msymtdhftersﬂﬁkmd Tests t he

vol tage at Jtgehieca f 15119 min; Rigsiligtion Brusmidisde tprginge before and starting

min a er |nject|on eac ose of drug. An increase i than +.75 volts i is
60 considered inactive; +.76—.99 volts is considered borderline; +1.0—1.24 volts is considered slight; 60
+1.25—1.99 volts is considered moderate; and.+2.0 voits or more is considered marked.
When tested by the procedure set forth above, the compounds described in Examples 2, 3, 4, 5,



terjnal electrical stinuli delivered to the left ventrical during t he
Ekplarlzatlon phase of the 50 myocardium In this test,  the
~arrhythmic activity of a conpound is assessed by its ability to 50
in@ease the fibrillatory threshold in anesthetized de#2.02ed06iBul a -
fibrillation is produced in an anesthetized dog by stinulating the | ef t T
vent I'dng @lpRjdusiaGdatiatéTh mafkedREreddd ﬂBf’llla'@or§ﬁ|FeQmathB£ oPYO-S86 m3 ee A

dur at thie Bpetificatioh, luaigsiditdicateaiotHaBvisd; the threipduhdswbrd testéctin BHa[kid Skt rsQ&JB bi pol ar
pl at iqibtained ircthe prenm;lve exafpleriorales com postmetbdaﬁdenam ansds it fipdlagye neasuri ng 55

”ngi%:n%xw g %f‘t&:f ey Egm‘”‘”‘““““t' i

Rl 20 GGl A aﬁafo.%h@wn ‘fﬁ&%@ gd l ati on
Occurdatafa'hﬁelwarcm rideSandlobyi Bdlts tHerdot count er Shoc the .sequence

‘resunmed after 10 min. Test .drug is |n ected . V. over a perlod of 5-10 min.
Fibrillation threshold is determni A84ebefore and starti ng at 10 mn after

i njeecti on of each dose of drugJ/ncleaseinThredsse (Yarsit hr eshol d of | ess thag +. 75 &
volts is 60 consfemrgovad i.nactiOmgike-. 75- . 99 20lmagkkgi s consi dered borderline; .

+ 1.0-1.24 volts is @onsidered-3#ifht; 60 + 3928-1.99 volts is considered .
moderate; and +2.0 vQlts or T8 i1 consi der ked. When tested by the
pregcedure set forth gbove thegg’:;org)ounds desc‘arg;bgd |n Exanpl es 2 3, 1é 5,

8 1.7¢ .8 8.0+.7
025 moderate to marked increase in

f| bri I?g?%?‘y"t'ﬁ? gs‘{’}gﬁﬂvagtag‘g?%g'd‘oa%q’ 10-20 ng/kg.. (I'n this specification,

unl ess. Supbssion S¥eRriBEASNArRRthriBEProARROYIOSabdml € tested in the acid addition
sal t f or M mieotmh of ouabiie reasuits|raventriculd aghainibe infthis tebd)the ambarpythiey . No
ma?%r aoaivwvwr p FQS'FR?H@%'S aﬁsﬁﬁsﬁq ler'is labifity & Stt"'ﬂ nefshtmrs ehythm/in oyabgiptreated t ed bet ween

o B A tt;gtmﬁz@sﬁ a0

ua It |, N @ AperdRately iRl Rdriin old for the
cozqt)oafndmeaiecﬁbtwfptmhamzma thateffeln s the ofrhyiiiniais dbsafedDriginjectionis veerinatad T2l e |
bel owwheniteversion o finys riyythen eemmw wemms ehezarrmhmh @ergistsigieatecthdied® f or the

Ihydr O‘EWPW I d%ﬁ%ﬁ?" @9 al t e éoth%cr:uei\\gfof Examp eS as the tosyl m

ncr ef’lﬁtﬂm in'fo 7 5+1 .7 mg/kg., and, as the hydrochlor ;m %

10p9/ Gthm in seven of aight g/kg In the ramauﬂun@dog‘tn the latter grou g’rt 33&
3. 4 . df the arrhythmia was observed, 4:ut m vnew of the atiderfza ofla "P”* wave in the ECG,

5 rhythm was agsighed. Sowever, this dog receigedd Highet than, r@rma! (70 ugrkg) dose of ouabam ’ 15 6
When tested as daﬁ"@e‘?’a@"%lﬁ‘@fgp“&t‘d les 3, %Iég’é‘d@g@wh%t@ﬁﬂ“t“i'%nal 10 my. B.

Supr e€¥%n of ventricul ar Arr hyt hni as Produced by Quabain. The I.

i nggction of ouabain results in veghignicul ar arrhythmas. In this te t he

anti-arrhythmc 20 actpyify Odesg COmMpound is assessed by its ability to
restore nor matompdahd rby;shm,r,,rg//@pabal n-trembag, 20 pentobarbital
anest heti zed dogs. Quabain is 7nj aastadtxdndf/smds@hmardagé) hetized dog in an
initial dose of 50 [err]lg/kg ahd tlmemqquqtan-eMraucwses until a
veffricular a arthythm (mJIt fo fﬂ i Yiifbat s or ventricul a40
tachycardia) is produced. I F@ﬁgg"’ 0 gﬁ"hs B ,ug/kg is usually
suff|C| ent to produce the arrlﬂsthrm,.et,t,0 Masa ppoogmg,t.;nd is then Injected

. V. over apprOX| matel 3-5 mn. startln 20 mn 25 after the -inj ectlon of

?%af:rﬁ‘"’a

d 0gs %éﬁl 2:5 % %:ﬁfs@osﬂi @ihg & %‘%ﬁwiﬁ thgj;%;a i set :-

forth auﬁb}ﬂMEa is bh&eﬁwmdﬂdoﬂﬁ follawingligatich, Inditis tedthd. ﬂﬁ'&dfrhﬁﬁdnfc ,acﬂvﬁﬁbfar ed sinus

r hyt htest campound lscnbsehsdrbvt!@ Qillmoftaemunﬂftom@@ni rhyttamid theas t he

hyéﬁa oE‘P‘iP'BM 'iﬂéﬁ% ° i 'Eé: aﬁ’%"éﬂ" ";ﬁfge? Fddbgs5Qat

6. 81 saé 136"1- ctl:f ﬁ nt 30. of
the ah& mgﬂttcwﬁﬁteq bﬁmt iStordd @Mﬂﬂ cur@ or dntit Wave i n
t he E@@:nt@dwm&is@naﬂ rhythm was assi gned. Hovvever th| s dog received a

hi gher t Rwnan petedBy 1.\, Zémihiewdtbh Kighut ZWiRRrs@bst tigeibminhe ;Wteauri st foltH albsve,des8r | bed

abov ethe comgeouchal Egdmplieca piteess tBy todyiatdsaltanttie ﬁv%hlmdehdt  festoledwpmplesesul ts: 35
Tabl es:q_uf rhythm in six of six conscious dogs at a dose of 15-—20 mg/kg. | inalgypdditiomgls e Co mpoun d

administered so that th q%ﬁx 40 mg/kg. Alt ugh the anim sappe%t oration of
%itﬂ: l@ ere observed. The ample 3, rest mus th
S' 'BHSng X{ 1 Wﬂ% ecompou;%of Exa fgmnfm\ sm élfmﬁ Mfeﬁmgt]r d&ﬂ) 40
Restoration of sinus rhy 5

Restorati on of sinus rhyt hm



rhythm (i nprovenent) C. Suppression of Ventricular Arrhythm as Produced
Coronary Ligation 45 Ugation of the left antertor descendi ng corona
artery i'n two stages over a 20 minutes -period . 45results in severe
ventricufar_arrhythnias heginning at 5-7 hours and | astingCSBh#02544018,r< 7
By the third day arr hyt hmi as spont aneously subsi de and nor mal rhythmis
reest abl i shads whdreadswristered ily 10515 @/ka dpsey LI The fosrtydogabaes nodntdiovemast ah@uséss
fol | owi ng |q ﬂOmglknghepmnpumcezﬁﬁxanmhé regiered sinus [RVthamin foundags 9 dogesef 8- t est

conpound i s2 %%}ldlm toj é@: "c?f"’}‘jj% Vg'a m“ﬁd“t"t?‘t’@’é‘t‘f?ﬂ Wh&Sr mal i nue

6 o0 6.8 Restoration of sinus rhythm1 7.5 Junctio '

rhythm i nstah SohQbads2 kSR Ng
coronary ar pet hgaidn, e ceHiss ﬂ@&hé& ldtﬂé’eﬁt stberdos:mgﬁy? :t%t:l oradl the
| evel of th&oatke tnleugapqoomelm Arﬂihmananmtoeakmomrearéduaeavaﬂeﬁtdwssh& and the
test conpouPfglongeda sifleesffeats wege phiservedin anyi of the eightyiobsy At a dese ofi§5emd/Kadmtvwor

orally (y§ °@'§%§j’\"ﬁa i TJ'B%') deggee ﬁ?‘t‘t?o%)l"f}?ﬁ’ﬁ? byt ap restogpd miith o sidéreffeptsst
conpound | s_adralaarhiakedtion bitthd conPu@idf Baampib 2 dsthechydrbghidnide xxcat s single dasabi | 10
t he i nt ende80 thgka restoregisipusrhythi but the cdmglrndtp@s'tl@d 9 rall wwmad mchtwg tOPfevF F'dn

about 24 hofife dis Wftrerr’ atep Bg: Fﬁde ' te&t;?da%} drg’ fy o8
£ ol
compound pf ghEsE h"%?é a,e?d’é’é Vibbeh Eoroﬁinwﬁt AGrLD X '°s’°.d,§ 1
salt, rest OF é?\ta@aﬁh'lﬂhlﬁoé’a Yﬁ Mg/kg arfd proldh e&h*cﬁ%#uﬂl&&h ﬂg&a eefl

of 1 -20 nyAfkeyan dduitionad deseiof1tl rsg/kgad'dhé seconel[dog; amjobiaitidse/wi 25 aiik plogiced tttle S o

t hat the tot"aﬂm"dm@ mafbﬁﬂd'ﬂ ??épm‘ﬂ“ﬂ%ﬂf Waﬁwsmmm
O

deat hs \Mza gﬁtﬁzg’m E chlﬁ%ﬂt{? g E’fus mﬁ% ! 22

dose.
r est or ed nowmt adsirimdrahgtmmmmyla DB’erod'lloﬁdBlsaIt ﬁﬁ)dose of'25 mglkg the oompound of

GB 2 025 406xaarple 2 ri’std'otgsnwmnadnmnisavearde@ Markddimpovemph kv]gascbbmd inonwofithe The
fourth dog d%fo'sﬁ Pief situs Hydiesvaggosersd D hagnicey! sftenedmigrmdeme of
Exampl e §° 0 oy % d’gﬁ inf 45 4630 21n L0 &Rgﬁg R oRBb of

(1.V.). The gxanpiosr smrae sahdidhowé .bﬁt&ﬂuat.p he lo¥Ner dog
when adm ni swedogsl | . V. accordr ng to this procedure at doses of 20 ng/kg. 5
Wien tested |nQr¢tod -motramupt;hqsmnpbmdmh&’amobé ap e@nsotlsaladmdmesﬂ%m%m about

24 hour s30 Bro ginug "s'zfedasa"rﬂéhetsee

Zalgts At tthE bf;;a&E iﬁﬂ{ﬁi T, %ﬁ@t%@%@yﬁaamﬁ@amwgaemaﬁ%rrc%gonged

or series spdeerﬂﬁénm\tsinuammnobﬂem\tﬂdoen any of the eight dogs. At a dose of
'35 ng/ kg36n t wyVhenfadministeesdgraiiyiet| agiose ¢f 5@ matkgghecempand vOBGHPIE L piduced neimat 1136
was restor eg‘"‘t@ "t“ﬁ"t'ﬁ‘ti‘ tae ¢fie.dag yrop which HispRcaduipyas ed; dhp Airsags adreicasedive t he

conpound of rrpTe 2, as the hydrochloride salt, at a single dose of 10 50
ng/ kg rest oCRims$i Nus rhythm but the conpound produced general weakness and
two out of eightAdogsoudd efdhe gehereldormiilat hr ee dogs died at a single dose of 75

nmy/ kg. ver, oral admnistr t f Exanple 2 as th
hydroch:_‘g&ede salt in 2 hourlya%lr \@Pﬁ&gﬂdggg{%t al'l{]'fjr)gg 50 ny/ kg restored 45
si nus rhyt hmneeinh no adverse effects. In one dog, transient inprovenent and
brief restorat |Yon2@fdirsqthme%2r5l‘6"!‘ﬁmlmsvl Sewemer2-methylphenyl. ofl S-esse20f 35

nmg/ kg and proI ang % forfibilid hythmwas seen after an

additi onap, Srrigrrw sl Sififdltfrdn | 01121 dose of 25 o
r
pr ol onged restcaatcoronsbuodasularmmlmh imhimvheéddveXiisipespyled i n t he procedure set

forth above by %Aapmmmr ?ﬁlgtlﬂm@t't'w M‘@l‘?"@ﬁ)bﬂt3"ﬂ3fehb\w3 5@3?““’2!'}9"\4' 2dat i on,
the conp g iy 7?’; "e ptr hdro ride sal . s|to a9
s Th# N-[;rtg“ '?maaﬁu qs% RO ol S b
|rrproverrent amscrd& f S4ltRstedtN ONe og at ose en adm ni stere

ei ther the tosyl ett[é-(-oqprdpyldmmo)htoovll-ﬂ'e&z§sd|metowphanuuom bfnemslpmylfllsgpbonhtae
conpound of Ex rl&(eonrqes'eotn@ewgr'wsﬂﬁ%ﬂwwvg 38, Brdracblpede- dogs. Marked

i rrproverréﬁt d .t e sjﬂ?ﬁ’(ﬂ“’(f'ﬁ'"ﬂﬁ‘é’pﬂ TRe-qmsiyinhpnvivrpa.or g pharmacaytic Ya%‘ffﬁ’%ﬂﬁ orr®
of sinus rhy 3@ %ﬁ%na)&oahm'q%mab-zatétﬁﬁpmea SaphbhbeulangS an
addi ti onal da;segam&a §hit thereof

25 When admi ni s1t1eNé@Hls:upaalptrlW-a@mp\dﬂrmg5-bmom42rmetpnmEMulee hydrodhagies of 50

ng/ kg, t166 conp oévrqpvﬂo&tm-omwwmmwrwtohmhamm@cow ac¢eptable doRfs
and showed ﬁﬁ'd§fgj &'&ﬁ’t”f QN"‘g% ot | thvyo nd¢ Yg g -2l aceu? LSt ration
of the cONMPQURHDE akiX BHERIoE < '"%e%"fﬂh oL mptneonariras of ahargiaceul g’ 30
produced | ess an SOA) sr nus rhyt hm The hydrochl oride salt adm ni stered
orally at the sane dose 30 produced sinus rhythmin six of six dogs, and
in five of the six dogs this effect was prolonged for fromfour hours to in
excess of six and one-half hours. Oral adm nistration of the conpound of
Exarrpl e 5 at a dose of 25 rrg/ kg produced sr nus rhythm | n two of three dogs

T N .



dog to wetch.- dains 1. A corrpound of t he eneral forrrula 40 - ;
Y- NHCONH- CH2 CH2CH2- NH- X . ”“ml ||“a||lmw”!l| (1) 40 wherein: Y i =-
2, 6- dlnetgylphenyl 2,5-di methylp nethylphenyl or
5ch|oro met hyl henlandX|sn Fopyl, isopropyl, n-but r
robutyl 45 d ? azphapnmmm_gepi_a&_ezud_ad c’?é\?'-rpzén*qs B
t r eof . . 45 2. A conpound as clained in Caim1 wherein
Xis isopr opy'Pgs véhen Nrmmsrpsdmd ﬁssdwgrmébﬂ(w )Ghahmﬂdmwmdmohprayemmpy&oseﬂ
A conpound a 1T umhef Exfmnty Sitestared sipug iyt Bfaur dogy af dpses of 8—
.2 6- di met hyl red gwﬂ Empg@guea g;:s‘.%:;ggvrlg; lzmqfﬁ%%§wmn 50 |
. A Cormownd aSWEdrabatlh 8 pidiiug 46 v%bvs isatASE&h o NouksS -
5 br ono- 2- rretphgtlhgﬂmemyﬂe comp&ﬁdﬁfExampleZ as the tosylate salt, restored sinus rhythm at a dose of 40—

N-[3-(isopro eldogd. Althgudh-talnsiart wydkpdse Bypledrediin @évefdl andnals, no
phar maceutic '§ g ffaﬁ? °'8ﬂ§9§l"b'n any1f thetelght dogs. At &/dose of 35 mg/kg in two'
BB nO

N[ 3- (i sopigo 152090 grﬁﬁl( PLAIOUE Y BMAYRS reptored with nasigesaffegts pheny |
stil phonat e. -. NOEBdhinistration pfthecdmpomlad Buaple 2], as(tii, Hydrdéhmamitdisalepit @ Bingle dosear, 10
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