0 7 FEB Zoos WO 02/ 11766 PCT/ GB01103544 The use of 513T4 receptor
antagoni sts in the prophylaxis or treatnent of certain cardi ovasch-; P{%@US

.conditions This invention relates to the use of certain conpounds

treatment or 5 prophylaxis of certain cardiovascul ar conditions such as
atrial renodelling, and to the use of the conpounds in the treatnent or
prophylaxis o fibrillation using specified dosa dosage
regi nens. Intﬁwﬂﬂgtlon 10 Atrial fibrillation (AF) is thg&?m@tmo ten net
arrhythmia in the clinical setting. It is a major risk for enbolic stroke
and i s associ at edthgivshof FHTH nereptors antagonistsin thei prophylagis. or Aeaimenhofsertainnpt ons
can include pal pitations of the atcardiewasealat condition® condition started by a
“trigger", such as an atrial ectopic beat (i rregul ar heart beat) or atrial

15 tachycardi a (fl utm,)lvenﬁ&tr%@golmm OPH% abnor mal
atrial tissu QFQ) ?uﬂ@ %grat suc e| t ? ctoriness
or anatom ca Q{ con e s of a
wavefront of exé‘fet FEAtRFRt O prg %FSW ound the
atrium Once ex tawamtfwéowteameﬁ ssue takes sorre tinme to recover to a
state where it can be excited again, this time being called 20 the

"refractory per iInoductdsRP = atrial effective refractory period). Thus if the
refractory period is greater than the tine for the excitation wavefront to

at or fal tQLS“?EM@%ﬁ%@%ﬁ%% . e’fﬁg’%‘? ?*rt?‘*n %e&‘r@ﬁﬁléy"
at ra

rhythm O herw s

fibrillation co W%#Wﬁé‘l"f‘ﬁr?‘%’ ':?%’E‘t%nts with

par oxysmal AF oﬁtﬂ@?ﬁlﬁraogtﬁee'é swéa&mwwemem@teemrh&m ofahicht ) AF.

| ndeed, i nt eidetashyrardia (fitte}), inteeactingovith atenbstrate| guthtas algonal awiel tisswfwt rate, a
facilitati ng f ackaiplckaving h bpatid deterogénsity ghrefgtofitesOst adatomieslispatopat i on of the
di sease. The faebﬂdu&ahumaatﬂemmtibhaémfsﬁapﬂﬁweﬁmof&cﬁﬁéﬁ&dvehm @ variety of

structural, cel Icgﬁtﬁ,q,mejr&@atr %ﬁ&{,@gﬁﬁ@l%m E,Mcs changes

(e.g. aCtlvatIO%)% &tgw@? %{Pbc%ﬂ:llt %Sag@s nsin ms)
sonetinmes c the rec e od an any hm'c drugs
work in part by ‘t% Wl?ﬂiﬂ g ﬁ?ﬁ‘%’ywpﬁggm&ﬁ

i ncreasi ng or d ‘ﬁém%t?’ Ithe%‘?tfﬁh‘éf?’ﬁﬁat\%lw@&?@?“°c“‘tlﬁcr eaS| ng the
atrial refracto %d%%“@ﬁ@d@é%ﬂ'@%ﬁ"@ﬁ%@f@mhﬂm t hus

decr ease t he nurfibgHatigh cangstappthe hearaerarhing to stowsl thyibini. (Rtberwizé,tiedARi ng AF. The 35
wavel engt h for ovavelets uiesge Neehtry” anéiht tyialfibkillftios onlinGds] DmetiBbsalihdsy X t he

refractory gser iifdéfinibBe PhditsWithPambxistidl AP ofidalpidpresstd-chrofid fpefdstddt orPhy si oL, May

1998, 25(5) . 29 ki) AR B, Gt Rich ot oo GERGl PYS oL, Dec

1997, 24(12),  gubstrate, a facilitating factor contributes to the progression and perpetuation of the

disease. The facilitator called atrial remodelling is caused by a variety of structural,
cellular, electrophysiological, and newrohormonal changes (e.g. activation of

30  sympathetic and/or renin-angiotensin systems) sometimes caused by the recurrence
of AF episodes. Some antiarrythmic drugs work in part by increasing the atrial
refractory period and/or by increasing or decreasing the atrial "conduction velocity”.
Increasing the atrial refractory period will increase the atrial wavelength and thus
decrease the number of re-entry wavelets and mitigating/reducing AF. The

35  wavelength for circus movement re-entry = the conduction velocity X the refractory
period. See Tse HF and Lau CP, Clin. Exp. Pharmacol. Physiol., May 1998, 25(5),
293-302; Lan CP and Tse HF, Clin. Exp. Pharmacol. Physiol., Dec 1997, 24(12),
982.3; and Janse MJ, Eur. Heart, J., May 1997, 18 (Suppl. C), C12-C18 for
reviews,




982-3; and Janse MJ, Eur. Heart. J., May 1997, 18 (Suppl. C, Cl2-C18 for
reviews. 40 1 0 7 FEB 2005 WD 02/ 11766 PCt/17GB01103544 St udi es 017 REBLIENt S
Wi th AF have shown that structural/anatom c changes can occur in the atria
whi ch can tend to sustain AF, but the relationship between the structural
renodel ling and the chronicity of the arrhythm a are not well understood.
The changes yRjghhmecONcern adaptive (dedifferentiation g %fﬂisgpyocyt es)
and 5 mal adaptlve (degeneration of cells with replacenment rosi s)

features. (By fibrosis is meant e.g. an increase in connective tissue).
Atrial dil at ati SmdisniwpetientsiwithrAfdnranthown that siugturaliroatomic clidngesssas becuct ur al
changes are genarthd ityia whibiDesg ffend ai susthivAFSbut €He selativaytlip tdtwekme prhadd ged

sustai ned AF. (mdeﬁﬁgaua&ﬁréhrb’hmgﬁof%{emh ia&%ﬁ&eﬂ%&&ﬁbodzm Jan Feb;

9(1):17 -28; anghy ,% aﬂt@ g’%“)%a 8 for 10

reviews). On thg BEE ust

fibrillation, ni | ?raqp (’a‘f'e wf %ﬁﬁgﬁmcf“t Ma@ﬂo@é%mf uncti onal

and anat omi cal alﬂ‘é?&”é“’bé‘@ﬁ"ﬁ Mt to occur

as a result of 6%9@151006%% mlgtu@ﬂchagm%gm@ﬂmthquahmﬁmws, p@pﬁ\% a

duration si ni | afduning prdienzedsoptainedohic e@ediThijseren Viset 8., Cordibessg Fathgl 2000 f ar i n |

anti coagul at i onJneHeb(9¢1)aY-28;tand BanseT (Hud \Hels I 0997 My; 18 88pps CuThye- Elfér(V‘éi gher W
|
|
|

et al., Hearo 1298wip \oﬁ%&mm&tﬂam&gaﬂsﬁémﬁ@@ﬂﬁﬁdrmm signiidage Process in

whi ch nechani calepajsh I [ anat om c
changes) and/ortﬁkl_ggt%%h Y, |0Iagtl f tF’ect |Cﬁcgﬁcgln es %‘dé@t he atria are
generated, often a r'es eve atrlal 20
remodel ling is f Mﬂ PQ’“?F&P"'{"F@‘]P%E‘\‘H"PébI e result, of

atrial - fibril | atndsrgoingsyaslasin: Amrdigygrsien isone 68dy  Thi j ssen VL
et al. Carldi oﬂwsuwmmweamwm;szowmx 1), 17-28; Tse HF and Lau CP,

din. Exp Phar macoL Physi oL, May 1998, 25(5), 293-302 (see especially pp.
293- 295 and 299AﬁﬁDbem&eﬂﬂ:g@ﬂﬁM%hEch&dhﬂncaEﬂceﬂnﬂia Q#thE’hySI oL, Dec
1997, 24(12), 23midQdrudturaPiidtonfd hen %3 es 18 ( SuppL

h {deef

0, Ci2-cC18, f g}g}’&hFa del |
! I|O:1thé ?%gfs rglliagg%omc |
esc? sﬁgtoﬂ?w%gﬁées (.’Ie“‘ﬁ’ (eI ectrical)

These rem)dei0
changes have be%ﬁ_
atrial renodelli 108, ?@’F’éplf’édfa‘f’ﬁysﬁé]r%? #ls a) nodification
(especi al | 'y shorGaefipvess Peshok, baa-Feb 2000, 9@),fllfé§’|%$éﬂ¢b%‘t‘aha‘peﬁl?’od ( AERP) or |
atrial refract ofhaegcol BhysiobMdyi 1998, 25(5), 393-302sce sspecialy pp1 2931299 findt he , |
refractory per i288:300); Hau QP adIBeHFClocEQL Phdieadtd Phgiol | Bécclogriapilepn, so that,
follow ng thes  982-3; and Janse MJ, Eur. Heart. J., May 1997, 18 (Suppl. C), C12-C18, for
' reviews of atrial fibrillation and atrial remodelling). These remodelling changes
often tend to sustain AF. The structural/anatomic changes have been described |
above.

C

30 "Blectrophysiological {electrical) atrial remodelling" as referred to herein includes or
} means a) modification (especially shortening) of the atrial effective refractory period

(AERP) or atrial refractoriness, b) modification of the rate adaption of the refractory
period (e.g. disappearance of the normal rate adaption, so that, following the
slowing of the heart rate, the refractory period does not prolong as expected), and/or

35 ) modification of action potentials {e.g. shortening of duration, change in
configuration etc.). Preferably, electrophysiological (electrical) atrial remodelling
means modification (especially shortening) of the atrial effective refractory period
(AERP) or atrial refractoriness. Optionally, electrical atrial remodelling can also
include modification (especially slowing) of the atrial conduction velocity and/or

40  modification (especially an increase) in dispersion, e.g. in dispersion of
refractoriness. By "dispersion” is meant the difference in the magnitude of one or
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slowing of the heart rate, the refractory period does not prolong as
expected), and/or 35 c) nodification of action potentials (e.g. Fhegs @ni ng
.of duration, change in configuration etc.). Preferably,

el ectrophysi ol ogical (electrical) atrial renodelling neans nodification
(especially shortening) of the atrial effective refractory period (AERP) or
atrial refracieduipes. Optionally, electrical atrial renpggbhdissasan al so
include nodification (especially slowing) of the atrial conduction velocity
and/ or 40 nodification (espeC|aIIy an increase) in dispersion, e.g. i.n

di spersion of  mere Aecirisal phenpmengspch aithgrefragioptperipds(e YbRi@eRs f f er ence i n

t he magni t ude ofspatiplly cese agasf theEBRd.q° WO 02111766 PCT/ GBO1/ 03514 nore

el ectrical phenonena such as the refractory period (e.g. AERP) between

spatially close meaamﬁ&ﬁaeﬁaﬁy&mfmtm}amwmwm actory period
(AERP), and/gr @aﬁ@%ﬁ%ﬁﬁe %&ub éct vacﬁ%o@@m%é igyned by

conventional te S e or exarrpl e, the
AERP can be det EPﬁgum RG’ conveFedl on%(}%r@w’ COmES ﬁa Tl us

t echni que, e. T macoL Exp.
Ther ., 1996 27@6@%62%6 %@@?%Mam%awhp@a@mﬁﬂeaﬁwes?o Exanpl e 2

of the present phtheptesenpprtintapplication, hereigaftenf 4 &stimube t@inst a basicwyclé rai n at a
basic cycle 0 |lengtiA0o%Ahsite: batfi the sinhd vhythch ixfolidwed by 4 Siydldpremsudeol | onwed by a

single prematur %xuﬁﬁﬁmﬁdlxﬂﬂyﬁm%ﬂ]fé&old]cuﬁeﬂdlmu&hr ively SHoser )

i ntroduced at progng ;EQ;EEE :§°Jm e atrial

paci ng until no ‘%J reg coué;ﬁﬂﬂ mlsto [esenks t he

| ongest couplin = uce a r'3 response in
the tissue. 15 aI ter natlve AERP rreasur errent nmet hods, see the

ref erences (’é.g. references 14. 16, 17, 63, 64 and 66) cited in the revi ew

paper Tse HF a@rﬂma@ﬂwr@hvwmwmﬁnhammwlmmyﬁfﬂmws@gway 1998,

25(5), 293-302, refeenes phdbal7| 63, §4 and 66) citedrimrtheawdeppaper Tse HEaphLan @ of the Tse

1998 review (E. Glin. BgoRBarfibcodl Physidl] May 1998] 25(5), 292805, 2 GspeBidily g, 696)- 1606) ,

di scl oses that aﬁ&bﬁknp felreBe 65F0f FRASE | P8 Rvied (B! G.IRREQ LRI CirdiabR] que i n

5-nB steps ajg baghg %ﬁl%ﬁldﬁcﬂ)&?m ﬁ[@ b@ g& %E 'ht beats

with a 1- secondtgc se gﬁ%g%% trallri f as the

| ongest S t-S2 cou &H v ﬁns capture t he
CE9$E p? m "t

pre- AF atri al vera ed.

Al ternatively, @@téﬁm&‘wmﬁﬂ%’@ @919@ aP'@l/‘F“EW% th prepdd gtoialj ¢ ed 1995
paper of M C. E.FRP capjoptidnallysbeameagired threg\timesand fvietagsd, | Altermstivalp geferencat r i al
fibrillation25 A 6Xafthe Tse 19¥8atvizwolieovelleitbd 1995 papet of MEBIFe Wijffeltesal., Ci r cul ati on,
1995, 92(7), 1954A&8)fitsilekidabegeksab:l filtdARGn: Afstudy in awake chronically
instrumnented goats, Circulation, 1995, 92(7), 1954-68) and the later paper of
M.C.EF. Wijffels et al., Circulation, 1997, 96, 3710-3720 disclose in their
Methods sections a method of measuring AERP (e.g. at Ieft or right atrial
30  appendage) during a wide range of atrial pacing frequencies (8,3 pacing interval,
i 120 to 600 ms). In this Wijffels method, a single premature stimulus (S7) of four
times the (diastolic) threshold is interpolated after every fifth basic (S1S;)interval.
Starting from well within the refractory period (shorter than the AERP), the 5,5,
coupling interval is incremented in steps of 1 ms. The shortest $,5; interval resulting
35 inapropagated (premature) atrial response is taken as the AERP. This Wijffels
method of measuring the refractory period is fast (usually taking <30 seconds) and
reproducible/reliable becanse the coupling interval of the test stimulus can be
incremented rapidly without disturbing the steady state of the paced heart rate.

40  In humans and pigs, 5-HT4 receptors are present in the atrium (see e.g. A.J
Karmann et al., Navnyn-Schmiedebergs Arch Pharmacol (1990), 342: 619-622;
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MCBF Wjffels et al., Crculation, 1997, 96, 3710-3720 disclose in
their Methods sections a nethod of neasuring AERP (e.g. at |efp7¢EBnilght
.atrial 30 appendage) during a wi de range of atrial pacing frequencies (5151
pacing interval, 120 to 600 ns). Inthis Wjffels nethod, a single
premature stimulus (S2) of four times the (diastolic) threshold is
i nterpol ated gblbgizgvery fifth basic (S 1S2) interval. Rigédoidsd rom vell
within the refractory period (shorter than the AERP), the S1S2 coupling
interval is incremented in steps of 1 nms. The shortest S1S2 interval
resul ting 35 i nfd- brumsanekabBrJdhamaea (1890)400:829-83Dshonbtpe pishe BHEM as t he
AERP. This W jebfpidr €5-Hifg hiosl reoéntlprbees gharasgprited epaciffcaliycih dnnyanmeivno@. i s f ast
(usual I'y taki ngBloadel st REBS ) etdis] 412, 970846501 78) dsaleliabinthe figaause t he
coupl i ng i nter vahis 8y %eﬁ@ixsﬁ&t'pﬂdédéﬁtﬁ@d&ntﬁ@le IFB&fPﬁi‘% rapidly w thout
di sturbing the gifaeN g Pﬁ £ Mg&;l 03 (leﬂw’gans and pi gs
' e a r| u ;

5- HT4 receptors are pres see aumann et al.
Nannyn- Sc hm ed h 19 342: 619 622 -3.07 FEB WO

02/ 11766 PCT/ @%é@@@g ﬁ’oaiéggﬁ‘éhh& Y‘ﬂcéiw Beogham) disgloge that @pdiac51990)  100:
879-885). A sub pmmm&wmbwe@pmm@:mﬂmﬂmﬂhm&mw been
characterized spwialfitiriationyand in feduring tetocturmnce 0f strok. cSeel elso A JeKaumahn, FEBS
Letters, 412p 19&%%&68&7499435(ml451-¢55 AL, Kiifnagh,@t &L BUM  This 5- HT4A

receptor is Not PRMHEEAY 1998, 111EPE Biigl Ok, p.J6P! s 8- Afad &GERHABER S, Nomencl at ur e
in general, see ﬁ,,lgﬁewm ga' el R bt V0 0L/ 16045

and EP 0 526 540,58 ! hilige @ ose

tor ant SRR ) fgf'reﬁ th h
as atrial f f"%‘r’?’hwv@ 992&#?45 3L momm&memema@wa | E‘eZ‘SaFSS
A 1. Naumann? %ﬁaﬁﬂdm (Germany) 294, 96610182904 prblished aften, |

Kaumann, et al. thewﬂonw.ﬂalepfimmapphcm@gw 111 (Proc. Suppl. lan), p.26P;
S. S Hegde et al., FASEB J. 1996, 10(12) 1398-1407; R Pino et al.

Car di avascul ar Wwemms(.‘fﬁiﬂmbm) disE¥edes alﬁ&&nﬂ:%ébfcoﬁééseﬁ%’dolep\ I

Kaumann et al. &é@hﬁﬁlﬁ@&ﬁ&.ﬁdﬂﬂ@%\ﬁ%@ 11-7-18 Maod.  349(4),
Basi 335@3”"2"“ ' ﬂ‘%gf NE5 f it rter the
priority date o r s %@?ﬁ%@l ne Beecham
di scl oses a lar ﬁ?fﬁ@?‘m W&HW&W@WE&“’&%"% -

ant agoni sts i nciBeRPRpstingh @W%ammm@mwab@@ml
but yl - 4- pi peri dlePflmﬁeW@P?ﬂ@%AlsoﬁatMHbgMQqsajwnaznpmﬁ-?»mwﬂndol e- 10-
car boxamn de 25SB 12y Hat Bpeaificcardisc PHES medpis adippdio hish ipéeent aiil ( SB 207266- A) .
These conpounds fibtiliatidh akd ¥ diribiirhitiRiak dsdciifed WiGSLIE Wbul@bisdbeOPhy| axi s of
gast r oi nt est i Nalexpee@A € rBHRS e baurreHs of hiSkefl SR21266 155,458, 0PAEPlgGYL 3o i rritable
bowel A2, LM. Gaster et al, J. Med. Chem., 1995, 38, 4760-4763 and Drugs of the Future,

1997, 22(12), 1325-1332 for the compound SB 207266, which is highly selective for-

30  the 5HT4 receptor over other SHT receptors. (The potency and selectivity of
i SB207266 is also shown by the SHT4 receptor antagonist and selectivity test results
presented later in the present patent application). For improved syntheses of SB
207266, see WO 98/07728, WO 98/11067; WO 00/03983; and WO 00/03984.

35  The structhure of SB 207266 is as follows:



syndronme. WD 93/18036 al so states in the general description on pp.6-7 in
general 25 terms that: "Specific cardiac 5- HT4 receptor antagphFEB i ch
~prevent atrial fibrillation and other atrial arrhythm as associated with
5-HT woul d al so be expected to reduce the occurrence of stroke". See al so
US 5,852,014, EP O 884 319 A2, L.M Gaster et al, J. Med. Chem, 1995, 38,
4760- 4763 an of the Future, 1997, 22(12), 1325-1 e conpound
SB 207266, mﬁ?@hgﬁiﬁhighly selective for 30 the 5HT4 recggﬁ%éﬁ%$%¢ ot her SHT
receptors. (The potency and selectivity of SB207266 is also shown by the
5HT4 receptor antagoni st and selectivity test resulys presented later in
the present patent application). For inproved syn ses of SB 207266, see
WD 98/ 07728, WD 98111067; WO 00103983; an 00303984. 35 The structure of
SB 207266 is as follows: 4 07 FEB 2005 66 PCT/GBOA /03544 r NH O
J SB 207266 Ot her 5HT4 antagonist§ ar sed in WO 94t 27965 (Syntex)
and one of these conmpounds RS 100 5 , Whose nane is

ro-1, 4- benzodi oxi n-5-yl ) - 3-

hy
hanesul fonarni de, has been suggested to

s Bi—gatrial flutter and atri al
fibrillation (MM. Rahme ek a@F~p\Crcdulation, 1999, vol. 100(19), pp.
2010-2017). In the R ahne paper, it%ﬁ?‘ot ed that in the protocol on page
2011, AF or AFL was triggered in pigs By a short (60sec) run of rapid
atrial 10 pacing w thout any other gwoepesati on; when AF was not induced a
crush injury was nmade to the right atrial free wall. It is further noted

that the 60 secgaci Boise} Lrﬁdfsfﬁ e & [exp&\é ); sufficient to
i nduce atri al remdﬁ&#@% rseté“%ﬁ sev.e&e_a( Jﬁ%%@ Qr %s ﬁ_opcur
dependi ng on _t h&RREARE BP0 LRPRE). Whosh pames NiiZ ﬁcﬁ“ﬁbo' ?Io—;ItlaJ
sensitization, AbEEelddeprodiggineylid-axpapybpestdingd-ettyDhours to 15 generate
renodel | i ng of methanchwippamide,hagiest pigkasted obe affectidp inttreatingtpigipodels 996,
Circul ation, 94 aR@K08:tR0nd atriahfibribiat (MM Rahie et d.hEiradgion, 199N vel. shown i n
Exanpl es 1 and180(i®)pp. 2010t2017). i the Radinde\papek, s Adtéd it ithel fidtotdljonr y di scl osed
in Rahme may QeROUEAL APSYANTCMs!ggeRE M iRy aGhdrC(ébsed) Mo nfid dmidiOt  generate
remodel i ng. 1o R%H!ﬁwiiﬂ&ﬁ(a‘iﬁﬁﬁﬂi‘%ﬁéﬁ@q% %&%ﬁn P&eh'ﬁ?ru&finjﬁly%a's‘m
antagoni st for tlﬂscgortheeagﬁ 'al%fecw%li.lﬁlls nro 3 e|66'g§cpacingprotocol
in Rahme would not have been sufficient to induce atrial remodelling, which needs
several hours or days to occur depending on the mammalian species. Rapid atrial
pacing, for initial sensitization, needs to be performed for about 3 to 4 hours to
15  generate remodelling of the tissue, as described by A. Goette et al., 1996,
Circulation, 94, 2968-2974, and/or as shown in the experiments shown in Examples
1 and 2 hereinafter. Similarly, the atrial crush injury disclosed in Rahme may
generate physically reentrant circuits but will not generate remodelling. Rahme
therefore does not disclose the use of a 5-HT 4 antagonist for the treatment of atrial
20 remodelling,

be effective in treating pig

Other 5HT4 antagonists are disclosed in: RD Clark et al Bioorg Med Chem Lett
1994, 4(20), 2481-4; Clask, ibid, 1995, 5(18), 2119-2122 (e.g. RS100235).

25 WO 93/05038 (SmithKline Beecham) discloses 2 series of SHT4 antagonists,
including in Example 1 the highly active and selective SHT4 antagonist SB 204070
which is (1-butyl-4-piperidyl)methy} 8-amino-7-chloro-1,4-benzodioxan-5-
carboxylate. For the hydrochloride salt of this compound (SB 204070-A) see LM.
Gaster et al, J. Med. Chem, 1993, 36, 4121-4123. Other SHT4 antagonists disclosed

30  in WO 93/05038 include: SB 207710 [(1-butyl-4-piperidyl)methy] 8-amino-7-iodo-
1,4-benzodioxan-5-carboxylate] and its hydrochlotide as shown in Example 52; and
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O her 5HT4 antagonists are disclosed in: RD Clark et al Bioorg . Ted Chem
Len 1994, 4(20).2481-4; dark, ibid, 1995,5(19),2119-2122 (e.qg. I§S 00235) .
25 WO 93/ D5038 (SmithKline Beechanm) discloses a series of 5HT4 aFrEt]Baﬁ ni sts,
“including in Exanple 1 the highly active and sel ective 5 HT4 antagoni st SB
204070 which is (1 butyl-4-piperidyl)nmethy | 8-am no-7-chloro-1, 4-

benzodi oxan-5- carboxylate . For the hydrochloride salt of this corrpound (SB

204070-A) seeWPOI™6xmster et al, J. Med. Chem 1993, 36PGHSHMAYHM:  (x her
5HT4 ant agoni sts disclosed 30 in V\D 93/ 05038 include: SB 207710 [(1 butyl-

pi peridyl) noet fsﬁz&swpmaﬂtywﬁ l)ﬂxethﬁfszﬁdh@'l-alﬂomﬂ -4 eazddiyd-sit €] and i ts

hydrochl ori de aggs, strichuréh of SEEB10A0 B AP7192111766

PCF/ GB01/ 03544 an§ Sgt I -4 pi peridyl)methyl - '8-am no- 7-chl o

ro-1, 4- benzodi oxan car x e] as shovvn in Exarrpl e 14. The structures of
SB 204070 SB 207710 n N B 05800 N(S BT NSTSB 204070 NH2 SB
207710 NH2 SB 205800 Sm t hKl i ne Be cham pubI i ca i onls di scl osi ng 5HT4
ant agoni sts i ncl ude 3/ 16072; 94710174; WO 947 27987; WO 95/04737. R
113808 - whose na'@ 1rret hyI - | By lol e- 3- car bmyyNHCe acid (1-(2 10

ester, or alternatively

[1-[2- [(Methyl sulg mno]e pi peri di ny

1- net hyl - | Hi ndol cggﬁoxyl at not her j\d sel ective 5HT4
ant agoni st fronmtd ax | | coma: 487 - ®1s [1-[2-[(Me

t hyl sul phonyl ) am nojnet hyl ] - 4- pi peyjdi nyl ] met hyI | uoro-2-m

et hoxy-| H i ndol e- 3-carboxyl aie - is ‘another potent I5 and sel ective 5HT4
antagoni st: its pKéssdgf HTAA andsB20#®A recept orsB205800. 0 and <6. 5
respectively. For GR 113808 and GR 125487 see Grossrran et al, Br.

Phar macoL, 1994, 111,.332; FEP.501 anple 1 of
EP 501322 B 1 fS’F‘”’é{“’i@é@G@E"%‘i‘a‘n i‘g" ﬁg mgﬁﬁﬁ}_!@zg% 1 for
OR 125487 and tﬂ%llwa;r‘g@rﬂ“@toilyé?” 3% Pgﬂ% ¢ and rral eate salts thereof.
The 20 chemi cal structures of GR 113808 and GR 125487 are as foll ows:
GR 113808 — whose name is 1-methyl-1H-indole-3-carboxylic acid (1-(2-
10 ((methylsulfonyl)amino)ethyl)-4-piperidinyl)methyl ester, or alternatively [1-[2-
[(Methylsulphonyl)amino]ethyi]-4-piperidinyljmethy} 1-methyl-1H-indole-3-
carboxylate — is another potent and selective SHT4 antagonist from Glaxo
Wellcome. GR 125487 — whose name is [1-[2-{(Methylsulphonyl)amino]ethyl]-4-
piperidinyl}jmethyl 5-fluoro-2-methoxy-1H-indole-3-carboxylate — is another potent
15  and selective SHT4 antagonist: its pKi at 5-HT4A and 5-HT3 A receptors = 10.0 and
<6.5 respectively. For GR 113808 and GR 125487, see Grossman et al, Br. J. ,
Pharmacol., 1994, 111, 332; EP 501322 Al and EP 501322 B1. See Example 1 of
EP 501322 B1 for GR 113808 and Examples 12, 21 and 22 of EP 501322 B1 for
GR 125487 and the hydrochloride, methanesulfonate and maleate salts thereof. The
20  chemical structures of GR 113808 and GR 125487 are as follows:

NHso,Me

F
\ OMe

QR 125487

/\/Nﬂsozw

QR 113808

GR 138897 — whose name is [1-[2-[(Methylsulphonyl)amino]ethyl]-4-
25 piperidinyllmethyl[2-(3-methyl-1,2,4-oxadiazol-5-yl)phenylJcarbamate — is another
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NHSO2Me CHs OR 113808 OR 125487 GR 138897 - whose name is [1-12-
[(N@thylsulphonyl)anlno]ethyl] 4 25 pipcridinyl]methyl[2-(3-
_net hyl - 4- oxadi azol - 5-yl ) phenyl ] carbanate - is another -6 0 #7 FEBI001
WO 02/11766 PCTI GBA / 03544 potent and sel ective 5HT4 antagoni st from G axo
Wl |l conme: its pKi at 5-HT4A and 5-HT3A receptors = 10 3 and <5.0
respectively. For the synthesis of GR 138897, we Exanp and 3 and
claims 8-10 olFORB'YS% 20071, as well as US 5, 618, 827 and® @& ¥1dxd! 081 B 1,
and see Exanples 2 and 4 and clains 9-10 of WD 93/20071 5 for the
(Z) - 2- but enedi opdtent amdrdlective SHI eRagohist TrvineGlaed Wellcombts pRe iS4 ssanduct ur e of
fR( 1388% : St ﬁsi;fin* | tﬁoﬁséﬁ?&ﬂ@%g b% gmm&h til&lls oégR 13;89‘7 N )1
et nyt et hy d Gaih€ B9 3¢ Wo'93hB071] HGrenlas WSS 888y ) am no) - 1-
plperldlnyl)eth t hyl e
thyl)-N (2- (g d?”ipcd g%é‘“‘l ng““l“’gﬁébgvgn* O%ﬁno o1
pi peridinyl)&th F%i chenpic P hyl )-N-(2- (4
((tri cyclo[ 3. 3¢ Blﬁfﬁgésﬁfdyﬂﬁarbony | Yam no)-1- 15
pi peri di nyl ) et hyl ) - 1H i ndazol e- 3- car box apjde,._or}
N-[2-(4-(I-adamantyl carbonyl am no)-1 pi eHN157f1%fqpyl]-l-(2 propyl)-1H
i ndazol e-3-carboxa mde, is ntoselect Jve 5 4 ant agoni st being
devel oped by Eli Lilly. Se nffML ét at., Drug Devel opnment Research, 43:
193-199, Apr 1998 (i ncl udi iscPosure of LY 353433t active hydroxyl at ed
nmetabolites LY 20 343031 and LY- 4§b32) Cohen M., et al. J. Pharmacol ogy
and Experinental Therapeutics, Nﬁ?i" 97-104, Apr 1996 and see also EP
732333 Al (e.g. see Exanple 27 o age 13 and claim5 of EP 732333 Al). The
structure of LY-353433 is as foll : LY 353433 25 The Invention 7 07
FEB2005 WD 02/11766 PCT/ GBO /03544 GRt138897 desirabl e to di scover new
conpounds, or classes of conpounds, which can be used
LY-353433, whose name is:
10 1-(1-methylethyl)-N-(2-(4-((tricyclof3.3.1.13,7}dec-1-ylcarbonyl)amine)-1-
piperidinylethyl)-1H-indazole-3-carboxamide, that is:
1-(1-methylethyl)-N-(2-(4-((tricyclo[3.3.1.1 sup(3,7)]dec-1-yicarbonyl)amino)-1-
piperidinyl)ethyl)-1H-indazole-3-carboxamide, or
1-(1-methylethyl)- N-(2-(4«(tricyclof3.3.1.11dec-1- ylcarbony})amino)-1-
15  piperidinyl)ethyl)-1H-indazole-3-carboxamide, or
N-[2-(4-(1-adamantylcarbonylamino)- 1-piperidinyl)ethyl]-1-(2-propyl)-1H-
indazole-3-carboxamide, is a potent selective 5-HT4 antagonist being developed by
Eli Lilly. See Cohen ML et al., Drug Development Research, 43: 193-199, Apr
1998 (including disclosure of LY 353433 active hydroxylated metabolites LY-
20 343031 and LY-343032); Cohen ML, et al. J. Pharmacology and Experimental
Therapeutics, 277: 97-104, Apr 1996, and see also EP 732333 Al (e.g. sec Example
27 on page 13 and claim 5 of EP 732333 Al). The structure of 1.Y-353433 is as

J‘ follows:
H
Y J_@g
N N
}IN_V H
LY 353433
25
The Imvention



in the therapy (e.g. treatnent or prophylaxis) of atrial renodelling. 5
Rapid atrial rates and/or atrial pacing, especially chronic rapid atrial
rates or chronic atrial pacing (e.g. atrial pacing in an an|dﬁ?FEBZW
experinmental setting) , is a situation in which atrial renodelling
(especially electrical renodelling) occurs in which the Atrial Effective
Refractory Pe&;qh 7égERP) i s reduced. Experinentally, sucp kﬁ cal
renodelling is's B to play a significant role in facilita |ng occurrence
of 10 AF. W have now di scovered that 5-HT4 receptor antagonists
(inhibitors), especially SB 207266, are capable of at |east partly
reversing this hdddeirbleto tiscodérikw kompoufddriclasseRetfcompiuads whh tabe(AARP) , i . €.

are capabl e of iify6s @espy\@.gl tREmART? 5601l rebdoddifngeXpect ed that 5-HT4
receptor antagonists |.’E§ SB 20726 m\?\ﬂ#}]ﬁi mtlgate at rgleal renodel | i ng and/ or

protect the atria .fL,rom renn II| e

r enodel | i ng. gTh&% dé‘%igio ar? ° o a%?cmrgsf's%“atn rapfqgu}aLv n 'icg’ﬁomct here is
provi ded the us P”ﬁmé‘?ﬁ' mﬁ%ﬂ@msﬁ“{'ﬂi eSASIAR e of a
nedi cament for tWhich ﬁwm(ﬁwﬂﬁé remedelling) eogurs ingyhiehehs i ng, for
exanpl e i n a narywmd Effective Refragtoin Rerierd (AERPTisaeduende Expedmenthliyosyshovi des a net hod
of treatnent or elecieipd ydniodellingi stidivh tplay exigaifizhitirslgin fadilitatihg ecuifedes 0£. g.  hunan)
i n need thermgof, mﬁw&ﬁwmﬁgﬁwsmt%tggmu@m @hhiviRAmRl an effect ive

?“#Ztriieﬁtir%%ﬁﬁfﬁﬁjﬁé 18 st e pelEly JP*%%MW& ARG 2
P et 3

trrent of atrial
renmpdel I'ing, for,ex

N
'suc t he -
i nvention i nvol VB&® # TCTRIY %"% SI oI ogi cal
(el ectrical) at Wﬁ&a“’r%%@% m@{smmﬁem@ewemmﬂ@g,ma@mer ably, the
i nvention i ndol lestrick gempdelitg/| axi s or treatnent of electrical
(el ectrophysiological) atrial renmpdelling, e.g. in the mammal, by

i ncreasing the a[thb.'tabmrcﬁfgft@EﬁtsVﬁpéaﬁ)fﬁShﬁéﬁﬁoﬁlﬁﬁdrﬁdpmeﬁﬂdfﬂﬁl-tm at | east
partly protecti ﬂ&e{:tﬁﬂﬂiﬂéﬁmst'irﬂﬂ@ﬁxﬁn%hﬁe dr@ eaichiit fob the BRYAVERTS or deatchBf

invention, in aldeabSeRoRifmn G léﬁ\é%’iﬁﬁ?ﬁ%ﬁ axi's or treatment of
atri al rem)ﬂ)elllng potent| cfg@}atr I a F{atlon for exanple atri al

renmodel i ng potept i at ed re urrent .atrial f|br| Iatlo n all aspects of
the invention, eﬁ’@ I“B% des % %&gﬁ’h"@r"g% or
susceptible to a!PF'F’éP"PMSﬁrIF“F“&F)I‘Bﬁ“d &W*W%mwfegtw | ong-term

(e.g. >1 year ormagnﬂyeaﬁwbve@omgomg- ndecspronpatagonissr 7 48 hrs and < 6
nonth) 40 suffend ] of persistent or permanent atrial fibrillation.
Long-term (e25. Thiinvention@lso pinvidysart-INT §ebdphor aditsgoikt fHRIse inltheproplylaxier manent
atrial fibrill atw&mm&&h&ﬁdaﬁa&m%&m&hﬁ&dﬁ@ 2005 WO
02/ 11766 PCT/ GB01/ 03544

Preferably, the invention involves the prophylaxis or treatment of

electrophysiological (clectrical) atrial remodelling, as defined above. More™

30  preferably, the invention involves the prophylaxis or treatment of electrical
! (electrophysiological) atrial remodelling, e.g. in the mammal, by increasing the atrial
effective refractory period (AERP) and/or by at least partly protecting from or
reversing a reduction in the AERP,

35 The invention, in all its aspects, can involve the prophylaxis or treatment of atrial
remodelling potentiated by atrial fibrillation, for example atrial remodelling potentiated
by recurrent atrial fibrillation. In all aspects of the invention, the mammal (e.g. human)
treated can be a sufferer of or susceptible to atrial fibrillation, especially a sufferer [e.g.
long-term (e.g. >1-year or >5-year or 2 48 hrs and < 1 year, or > 48 hrs and < 6 month)

40  sufferer] of persistent or permanent atrial fibrillation. Long-term (e.g. >1-year or >5-
year) sufferers of persistent or permanent atrial fibrillation are more likely to have atrial
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renmodel | i ng probl ens, as discussed above. Alternatively, the manmal (e.g.
human) can be a sufferer of or susceptible to paroxysnal atriag7F ;
fibrillation. Preferably or alternatively, in all aspects of th 'ﬁQQNQ|on

t he nedi canent / nethod of 5 treatnent or prophylaxis , 5-HT4 receptor
antagoni st (e.g. SB 207266 or a pharnmaceutically acceptable salt thereof) is
for, of, or for use in the inhibition (e.g. prevention)_ of tomatic
recurrences o0 fibrillation in a manmal (e.g. in ﬁﬂ%ﬂ in
patients) with paroxysmal or persistent AF (preferably perS|stent AF). [The
i nvention t her efegiodeifih@fotiMmy is@RBusbddabives AREmaively, thl Aah@agPE Pomad)cagoni st in
the 10 manufact i geerehof B AlsCBIlto phidhydaliParifl Bbitdubn Of SyMpt omatic

recurrences of atrial fibrilfTation ina mmual wth paroxysmal or
persistent atri rillati /or a_.method of i bitin tomatic
recurrences gfefﬁ'ﬁ’? 45‘?‘? ‘g’l Topeely Of R RYFRHRR-hp ?%%éﬁgﬁ“%@
persistent a r| HFWPW‘P@B"%&W#WR!@@BW@@S(CM 26@9%ang t o sai d
manmal an ef f ecphaymacentivaligt acerptable Salilfereof) ie darouf cor foamsedy theiinhibifjon&g.Par oxysmal |
persi stent and pmwmnﬂmf%tmﬁcteamwéeﬁuﬁmgnndnmmammmay(ﬁ.i:iahe AF and
are under stood Bymird¥Sn pitichth)eethRaroRfthal or %@%ﬁtsm(breﬁﬁb glsugesmo[THRRaNS

epi sode(s) of ~AfyiidoR deidiehisd it @&M&u of'ars- 4 fdfor antffoiP@ECS OF <48 hrs.
The par oxysngl =) as%%g‘g goq qu foric Gl QE 55%(1 rted to
nor mal si nus rh\FL‘ . Vﬁﬂ anta on| s a‘ﬁd . %17 |arrhythmc
drugs. The mgjo “8’f ’W—mﬁ Aﬁrf’rﬁ?ﬂat{"ﬁe

under | yi ng card BGPQP‘WWW@FPf%FﬂﬁM@%aWﬂP&W&ySWI AF
may turn into [paoxysoakorpersiftent atripk fibriflationt which gomprises edministeribgto s@d " Per si st ent
AF", e.g. synpt owmatmabarpefiestive tuboint #ffa 5-HS4 tesepedr bitagopisgjer i n duration than

par oxysmal AB, and includes or neans epi sode(s) e.g - synptomatic episodes,

of AR with a mpaRxuap Wh&ﬁﬂh&ﬁaﬂ o fov thﬁeﬂﬁ Pl year,

or nore preferaRly, d&% §i|9{3 48 hrs and < nt Per5|stent AF
does not usual |y spontane use1 op and usually needs eI ectrl cal or

phar macol ogi cal ,cardi oversi on to return to NSR_ Atrial electrjcal

renodel | i ng of t ehafysmalAF" ijchydes of mepng episoda(sh ol Fawith aimean Juration of individual 55
left ventri & a o8 ihesnThe prraxyrmsbAF epigodes; cag stopipentancovplyofsansi sode(s) of
AF with a nmean doavatedia nornal sihs diythun(NSR]} By Si3T4anthgenistoangler othéran t hat  of

persi stent AF, antiprrhythmjcabugsOFhe miajoy pat ofparoaysmahAF Bilone AR eliereabaeis ndur at i on.

It does not usuahes ying2Raidvashlar Asesé ardadlatrRPebdNRE S PRGxy3Ma AFPmayle0Ci at ed

with a profound jgb g&kikeRAF if £ FR0Akdditiea3iilny s usual |y acconpanied with
underlying Q¥ disease (ischem c heart di'sease, cardionyopathy, and/or

hypert ensi on,

ei’gr)sxsterﬁ%, e.g. symptomatic persistent AF, is usually longer in duration than
paroxysmal AF, and includes or means episode(s), e.g. symptomatic episodes, of AF
with a mean duration of individual episodes of 248 hrs and < 1 year, or more preferably
of mean duration > 48 hrs and < 6 months. Persistent AF does not usunally spontaneously
30  stop and usually needs electrical or pharmacological cardioversion to return to NSR.
Atrial electrical remodelling often appears, left atrial enlargment can occur, as well as
left ventricular dysfunction.

"Permanent AF" includes or means episode(s) of AF with a mean duration of individual

35  episodes longer than that of persistent AF, e.g. >1-year or >5-year duration, or of
permanent duration. Jt does not usually respond to electrical cardioversion and is
associated with a profound electrical remodelling and is usually accompanied with
underlying CV disease (ischemic heart disease, cardiomyopathy, and/or hypertension,
etc).



-9 0 7 FEB 2005 WO 02111766 PCT/ GB01/03544 Optionally, in any aspects of
the invention, the invention can involve the prophylaxis or :ﬂ’t
~atrial renodelling potentiated by a rapid atrial rate (atri al l'i%ﬁh(e
experinmental chronic atrial pacing). The manmal (e.g. hunan) treat ed can be
a sufferer of or susceptible to a rapid atrial rate (atrial pacing), e.g.
an abnormal |y I’af)ld atrial rate. 5 The 5-HT4 receptor a‘ﬁ@%% 'iids used in
any of the aswg(? 7%t he invention can include any of erefrerred to in
the introduction. Thus, for exanple, the 5-1-1T4 receptor antagonists used
i n the inventi oOptdablly, My fkpeddf tGifeatishckhe dventiotlcadn invalvy theprdphyaxisdrai s
(e.g. claiml e&eaﬁhen}o%a@%oaémﬁ mﬂ@&@rvyampkﬂmﬂmﬂ;ﬁ&eg)reg toin the
i ntroducti on 10 ‘h 4y (,_Q}r;g su&QmQSllSOSG,
WD 93105038, o L“Z% 94 87, V\Da]%lS 0&1737
93120( Y71, ER 580% 3oRE0Ie 19 4378 i‘“&i&?"o id sl ae ¢ or
exanpl e can Pncl ude any 5- HT4 receptor ant agonl st_speci f | cal |y exerrpl i fied
in any publ i cat Tbmd-HEs geentarentagonists yein pryiof the aprsteefithednyentionicar elde o 1 n the
i ntroducti on as asji of Hosssrefegedsio ilthe ingrodotion: Thwg, foy exacyple( e 5-HIG rAsptaent | oned
bel-ow, all publ amtsgohies asedliid Melinvéntioh ta ishAE iy coMpoudd coviered by ahiyred tHeut  not
limted to theéﬁmﬁﬂ‘ﬂ' 4laim 1| C P&y ﬁ%tﬁﬂ:&ﬁ&k&&%ﬂ%ﬁ ths?iﬁ@odﬂaioﬁl n

i@l

I ncor por at eggby G§ Btt)r 393w

speci fically an%éffl vwEg tblral 98 GgHBg 3—?%29 af;?dsﬁ%lgﬂﬂence

erein as thoug gl n. em@r rec on| sts not

menti oned herei 8 *PB‘HPRPPU%?&‘% yexangple 4) detailed

her ei naft er. Phascrierapiegist sppcifieally sxemplifiedsn paypubiication (HEZJP%&‘IOFW*‘%OI vat es,

hydrat es, conpl endisation)wdfeord foriwthe injrodustiorbas|didlosieg BT preceptar snfegonist(s). and

si m | ar der iMat iAtesntioned bedaw, atl pablidations Eited in thik epesificiion, dichiding bdedot Hmitedon  of
"5- HT4 recept or i¢4hésd ST Sbdeptbr antapthibtpEbiRatioRk) AreBRRULdof Rtk b esT@picald e salts

wi || be apparenty g ihfi@al pitiicat aeﬁemmfmamlw@wﬁﬂ&&qsb@xanpl e acid

addition salts f. Eefér&%ﬂe?&é_gs &g oy drochloric, hydrobromc,
sul furic, nitric phosphoric acrd, an anlc aC|ds eg. succinic,
mal ei c, acetjc, fungr' citric, tartaric, benzoic, b@ to uene %_i)nlc

F&

met hanesul f PipRamiagonists Byt entioned hereingan
ant agoni st i s priaRegnishiest(sydetailed beseipaflet. of the 5- HT4A and/ or 5- HT4B
receptors. The 5 HT4A receptor can be as characterised in O Blondel et al,
FEBS Letters, 4Fhuhdnticalpaccéible shltdl(e.gTHEL it bdBatey@initas) cotplexézse as 35
ggggagégrll S%I Mndor gbdaid F 58T m@m aﬁ@hﬁﬁr&&ﬁ&mmﬁﬁamdetap -
a orwh;ﬂhygaolg,% 4 receptbrifthgchRihE e s¥idbleant s o e

5 T4 receptor igghiGacny S\l v Bparedtto Hodd dftf th e GHATP! € 10 VO

include for example acid addition salts formcd with inorganic acids eg.

hydrochloric, hydrobromic, sulfuric, nitric or phosphoric acid; and organic acids eg.

succinic, maleic, acetic, fumaric, citric, tartaric, benzoic, p-toluenesulfonic,

30 methanesulfonic or naphthalenesulfonic acid.

The 5-HT4 receptor antagonist is preferably an antagonist of the 5-HT4 A and/or 5-
HT4p receptors. The 5-HT4A receptor can be as characterised in O. Blondel et al,
FEBS Letters, 412, 1997, pp. 465-474. The 5-HT4p receptor can be as

35 characterised in O. Blondel et al, J. Neurochem., 1998, 70(6), pp. 2253-2261 and/or
in WO 99/28456 (INSERM). Other splice variants of the 5-HT4 receptor include 5-
HT4c and 5-HT4), as disclosed for example in WO 99/28456.

Preferably, the 5-HT4 receptor antagonist is a cardiac 5-HT4 receptor antagonist,
40  meaning an antagonist of those 5-HT4 receptors present in the human atrivm,
preferably meaning an antagonist of those 5-HT4 receptors which in the human
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Preferably, the 5- HT4 receptor antagonist is a cardiac 5- HT4 receptor

ant agoni st, 40 neaning an ant agonl st of tinme 5- HT4 receptors present in
_the human atri um preferably nmeani ng an antagoni st of those 5- HB4 frEBCcBBt or s
which in the human -10 07 FEB 2U WD 02/11766 PCTI GBOL /03544 heart are
substantially only present in the human atrium (See e.g. Kai,nmann et at.
Naunyn- Schm edeb 's Arch Pharmacol (1990), 342: 619-622; AJ Kaumann et
al ., Br J Phagﬁﬁ%ﬁ“s(lggo) 100: 879-885, O Blondel et BCVCPHEEH ot ters,
412, 1997, pp. 465-474; O Blonde! et al, J. Neurochem, 1998, 70(6), pp.
2253-2261; and \iexbar®&ibaiftfally onty fresefit-ilrthd Buddadhteinhe (5eeld'§4§amﬁaaﬁetm;)rs are such
receptors. |n faGhnynldchifaetRRW A&&ﬁfhmfnﬁw@ldom 1422619062814 9" uinpddet t he 5- HT4B

receptor is the gpry mdhmlmlg Lfg&@ Fgﬂrpg Bm&&sﬁm%mﬁdaﬂ nen atria.
’E‘(’:

Smal | er anounts ound in
human atri a %@ﬁ ""Afdég%&} PP Sﬁé?l m hary ata suggest
that there | n‘h?" %?‘"gél? mﬁ?@@afeesé“érp'gﬁ? Expression in the
atria of human patients with chronic (persistent) AF conpared to the atria
of human pat i entIs fagt, it hasrom beexf fonndohy\heinteptorsihat ihe SSTT48BecRpOiS Gelparcipsben f ound
to be a 5- HT4B SHTfgcpics isoformi eeprated iehuniah atrian Smaller amovatsvdthp ST demd (A) t he
use of a 5- HT4B QEREMGr iSeThradd At foiind i huinla® attiR Biti5HEE 4y 1§n6tfdcﬁctﬁlﬂéjlmnt for

the prophylag s m mmhe&tluﬁhst&famqﬂ&éaka, @r' al
arrhythma (e.g. {h aﬁﬁﬁ'ﬁgﬁ e# é gL of or
susceptible to p%l ﬁ en r| rl tls E& atrrent or
prophyl axi s of %ﬁ M al
fibrillation), aa‘f%%zﬁmﬁ F?éfp PWR?“FEOBF’YJW@@P“W 85"

suscepti bl e to p&EF4n rseepier antagopistin the mapufhdture plrmedigmnesth fos dherprapbyaxis or

admi ni st eri ngp t drestiedt df amiahregodediing eud/onagiabarythiniage. gt fibrllfidd in £ cept or

ant agoni st; and/lminag Gho & asufftrdkdf beusRptible (a pérsigent acibl fbaillativhP(B) A ndethod of
prophyl axis or tdatieABs praphylatié bfatrial @ABEAInS 'aﬁlﬂor&ﬂﬂiﬁﬁyﬁ&ﬁd . adi hyt hmi a
(e.g. atrial flﬁurm whuﬂﬁa,@nauamo éffo? wpefsié&ﬁ@ptl bl e

to persistent at @BF

ant agoni st of,, urramﬁpgﬁ'aﬁ a "ﬁ rec or.;tl

any of the aspec ﬂ“éfﬁéﬂ 5 HT4B)
recept or ant agonfmeRE Y@SIW?W%

receptor ant agonﬁ@m@ﬁwmm W@Mﬁmﬁmtﬁmﬂtfibﬂﬁﬁwﬂor

i nhibit the 5- Himfexablycthe mmﬂlaﬂthhbgm&tbfﬁh@ummM)éﬂfﬂma@thﬂ tinmes,
preferably at least 30 25 times, nore preferably at |east 100 tines, nore
strongly thamsany other 5-HT receptor. The selectivity can be neasured by

known tests. SeepfefiblyS8anybfitfpects oN&nb'ﬁRaﬁi%ﬁ JEROOITPP g 4-88] 5 anfbrd. 5) . 419 and
refs cited ther e, fdhceptof bhedgGHf ¥ SlelectVR SRR @L U814  and/or 5-HT4p)
receptor antagonist. Such an antagonist may for example bind to and/or inhibit the
5-HT4 (e.g. 5-HT4 A and/or 5-HT4R) receptor at least 10 times, preferably at least
30 25 times, more preferably at least 100 times, more strongly than any other 5-HT
receptor.  The selectivity can be measured by known tests. See e.g. See D Hoyer,
Neuropharmacology, 1997, 36(4/5), 419 and refs cited therein for 5-HT receptor
nomenclature,

35  Preferably, the S-HT4 {e.g. 5-HT 4 and/or 5-HT4p) receptor antagonist comprises
a compound disclosed in the description (including the the Examples) and/or the
claims of WO 93/18036. For example, in accordance with claim 1 of WO

93/18036, the 5-HT4 receptor antagonist can comprise a compound of formuia (T),
or 2 pharmaceutically acceptable salt thereof
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35 Preferably, the 5-HT4 (e.g. 5-HT4A and/or 5-HT4B) receptor antagoni st

conprises a conmpound disclosed in the description (including Lfgm%@ﬁ%
Exanpl es) and/or the clains of WO 93/18036. For exanple, in e wth
claiml1l of WO 93118036, the 5-HT4 receptor antagoni st can conprise a

conmpound of forrmula (1), or a pharmaceutically acceptable salt thereof -11

0 7 FEB 2005 /11766 PCT/ GBal 03544 (1) wherein Xis
CH2, CHor N Y& n Ris hydrogen or Cl-6 alkyl; 5 A F%mgﬁuo rated or
unsat ur at ed. pol ynet hyl ene chain of 2 - 4 carbon atons; R and R2 are

hydrogen or Cl-6 alkyl; R3 is hydrogé§
Cl-6 al koxy; R4 is hydrogen, halo,
10 Z is of sub-formula (a), (b) or 4 RB ~NR6 15 -(Q1) 8 -N----
Re (a) (b) (C 20 wherein nl is 1, 2is 0, 1, 2,3 0or 4, n3is 2,
3,4 or 5; gis0O, 1,20r3;pisO, 1 oF I YOrZ R5 is hydrogen, Cl-12
al kyl, aralkyl or RS is (CH2)z-R10 mherﬁ Ais 2 or 3 and RIL0 is sel ected
from cyano, hydroxyl, Cl-6 al koxy, phenoxy RS C(OCl -6 al kyl, COC6H6, -
CONR11R12, NRIICORI2, SO02NR11R12 or NR1 IS 2812 mherekﬁ R11 and R12 are
hydrogen or Cl-6_al kyl; and R6, R7 and Rg are independeritly hydrogen or C -6

al kyl; and RO |§“ﬂ9drogen or Cl-10 alkyl; -12 0 7 FEB 2005 WO 02/ 11766
PCTI GBOl/ 03544 X is O, S, SO, SO, CHy, CH or NR wherein R is hydrogen or C.g alkyl;

A is a saturated or unsaturated polymethylene chain of 2 - 4 carbon atoms;
R} and Ry are hydrogen or Cj_g alkyl;
Rj3 is hydrogen, halo, C_g alkyl, amino, nitro or Cy_g alkoxy;
R4 is hydrogen, halo, Cy_g alkyl or C1_g alkoxy;
Y is O or NH;
10 Zis of sub-formula (a), (b) or (c):

gow-zC 1,) alkyl, amno, nitro or
al kyl or Cl-6 a | koxy; YisQorNH,

(CH,),

«:Hz)n\hj/n.

(2)

(CH),

-(awmm”“‘
15 N
(b)
R
{CH)e —NT°

(c)

20  wherein
nlis1,2,30r4;n2i50,1,2,30r4;n3is2,3,4 or 5;
qis0,1,20r3;pis0,10r2; mis0,lor2;
Rs is hydrogen, C;_12 alkyl, aralkyl or R5 is (CH2),-R 10 wherein z is 2 or 3 and
R0 is selected from cyano, hydroxyl, C;_g alkoxy, phenoxy,
25 C(0)C).6 alkyl, COCgH5, -CONR| 1R 12, NR1jCOR|), SO2NR1 1R or
NR1509R 2 wherein R11 and R7 are hydrogen or Cj_g alkyl; and
Rg, R7 and Rg are independently hydrogen or C1_g alkyl; and
Rg is hydrogen or Cy_1¢ alkyl;

-12 -



or a conmpound of formula (1) wherein the COY linkage is replaced by a

het erocyclic bioisostere. Wiere the COY linkage is replaced by FaB 2005

het erocyclic bioisostere, the bioisostere 5 can be as disclosed on page 3
lines 11-25 of WD 93118036. However, preferably this bioisostere is not

present; i.e. preferably Yis O or NH Preferably, Xis O Preferably, Ais
-(CH2) 3 -. Prgfdhi R and R2 are independently hydr thyl. It
is preferred that i s hydrogen and R4 is 10 hydrogen o?gﬁEPﬁ?M npar e:

claims 2-5 of WD 93118036). Aryl (for exanple when R5 is aral kyl) includes
phenyl and naphtirdonppunded &rinyla (B whetin the COIY biykagnis replaceriya substi t uents
sel ected from hal o, Helerdgydichidisosterd. C1- 6 al koxy. When R5 is aralkyl, this
can incl ude optionally substituted benzyl, e.g. 15 benzyl in which the

phenyl ring is mt H&d'ﬂ}? ﬁeté 1‘31@6@:93 from hal o,
ggi?_sg‘ggyl a%d gﬁt% aggggn ﬂé@)ﬁpzﬂ eyer ?ra%)ly 7of VO

). Pref I 1'S”0 ormJ B GPRLT & afa), (CH)nl
is attached at g”‘%@&?"dﬁﬂ“&’f"ﬁ?ﬂt’df rfrably Pe™Preferably n 1 is I.

Preferably, g = 3, so that sub- N. (CHZ)n -R5 forrrula (a) conprises a
si x- menber ed azRoferdbly, Xiis ©. Piférsbly, Alin-(CHz< Prafersdy, RyepdRalky (CH2)nl is
attached at t he inllegengdntly Bytir6iien bi@ethyl ZR i\pidfdred Biat R4 is hydioges s Refier ably, Z is

4- pi peri dyl net hybdroddn symalbdﬁlg R4 6 W0 97/18@6).. Were Z is 4-
pi peri dyl net hyl substituted by R5, it is 25 preferred that the

N substituent R C2 or re 2 al or C3-12
gt o o el Sl el =
repl aced by and in
relation to the %ﬁbl%@RﬁiaﬂW’e@mﬁnwﬂdﬂ@M@Mwaw &&ably, Zis
(1- (n-butyl)134- bengkin srpichtietphyiy] ridg i$ Bibstitwed by ch€onmpeare enbstitheaismglededand 7-9 and

page 4 lines 6 thomialeChealf] dndi gldkory. ((bmpidé: LAGRBS ind gages eaBITE i n t he
present inventi ompottgosgy.HT4 receptor antagoni st conprises a conpound

selected from (a) one of Exanples | to 46 as described in WD 93/18036, 35

(b) one of Exa ﬁ}%gﬁuﬁ%or%ﬁﬁ(‘({) Reﬁbifo'?mmg(ag%ﬁ%n%%auaéhg&gatq 7 FEB 2005

WO 02/11766 f())CT azacycle. Preferably nl is 1. Preferably, q = 3, so that sub-

R
'(CHz)n1

formula (a) comprises a six-membered azacycle, i.e. Z is ,in
which case preferably (CHy),, 1 is attached at the 4-position of the azacycle. Still
more preferably, Z is 4-piperidylmethyl N-substituted by Rg (i.e. Z is

e
). Where Z is 4-piperidylmethyl N-substitoted by R3, it is

25  preferred that the N-substituent Rg is C3 or C3 or greater alkyl (i.e. Co.12 alkyl or
C3.12 alkyl), or optionally substituted benzyl; or the N-substituent Ry is replaced by
(CH)pR# as defined in formula (T) of EP-A-501322 and in relation to the specific
examples of EP-A-501322, Most preferably, Z is (1-(n-butyl)-4-piperidyl)methyl,

G

ie. . {(Compare: claims 1 and 7-9 and page 4 lines 6 to page 5
30 line 10 of WO 93/18036).

Preferably, in the present invention, the 5-HT4 receptor antagonist comprises a
compound selected from:
(a) one of Examples 1 to 46 as described in WO 93/18036,

35 (b)onsof Examples 1 to 54 as described in WO 93/05038,

-13-



(c) one of the conmpounds described in claim6 or Exanples 1 to 38 of WO
93120071, or (d) one of the conpounds described in claim9 or Exanples 1 to
23 of EP 501322 B I' 5 in free base formor as a pharnaceuti cdI7IREB 2005
acceptable salt thereof. Alternatively, in the present invention, the 5- HT4
receptor antagoni st can conprise a conpound selected from (a) one of the
conpounds of Exanples 1 to 15 as described in WD 94/27965 or 10 RS 100235
or RS 100302, W8021¥3§6 one of Exanples 1 to 38 as descri beRCYEBOHISH32333 A

in free base formor as a pharmaceutically acceptable salt thereof.. In the

present nnventlegwonaafme oS dhdddbedbidin BE] G5/ EREmpIBaT (0B 8s WoHT4 receptor 15
ant agoni st conpg4 [ (1- nbutyl - 4- pi per| d| nyl ) met hyl] - 3, 4-

di hydro-2H[1, 3 xa2|o 2-al.i ndol e:. d i
N (0 (3 (8 A %ﬁfﬁm&mﬁmiﬁﬂm% s e ofe G (1)
oxopr opy! ) pi Péh n-1-yl )et hyl)-net hanesul f onani de (RS 100302) 20
(iii)1lmethyl 3l mﬁmmfﬂfsl%a?bﬂ;mwﬂa%mmﬂl@sﬂlmﬁyl su | fonyl)

am no) et hyl)-4- piperidinyl)methyl ester (GR 113808); or

(iv)1-(1-nmethyl Nmmwﬁweﬂt foiventioh, Me>-BT drecebtor fntdgdfittcin dmprise a _
car bonyl ) am no) edpdahd&l *QH )Jethyl)-1Hindazo | e-3-carbaxam de, that is

(13(%) ivgtezyllelislhg%?&& E% &%%L%et? %%?Mml\xqﬁ!&wgazol e- 3-carbo

xam de or - 2- (tr |E€yeI{35 .1]dec-1- ylcarbon
yl ) ani no) - 1- pi BﬁPP?j?f@‘P-‘PE‘Ph’;/PP ‘Fﬂgﬁ% riN oxam de, or N

[ 2- (4- (1- adamaninfreedessdomt errd A pharmaceysiclyracetpialpe yadttthapeof.- 1- (2- propyl ) - 1H

i ndazol e- 3-carboxa m de (LY-353433); 30 or a pharmaceutically acceptable

salt thereof. Ahﬂmépla&ewﬁbeﬂm hm;fmmﬁﬂ Ppréfefied thit thelSHET sreddpedr r €CEpL OF
ant agoni st clgrrpraﬁ - but 4 p| per| dyl ) nme thyl

ghgpnggethzgﬂ ac e or exg%szagﬁgégﬁgﬁydrochl ori de
;Eg&m%

salt thereof, erl d I rret
yl 8- am no- 7- i od&’1 W’B’&% %‘E%@B’Wﬁi@) or a
phar maceut i cal | VXM Peigeridin-L-3lethyl ongmideXBIM0B0Dhe hydrochl ori de
sal t thereof20 (i) }-nikigi-Bilindole 8-qaiboeyiic dif § In@(tmethyBubioriy emibokttybrie- 1, 4- benz
odi oxan-5- 40 c pigeadiaylmtkileyl ésted (BRIZEHOR); 0 a pharmaceutically acceptabl e salt
t her eof, (iv) 1-(1-methylethyl)-N~(2-(4-{(tricyclo[3.3.1.13:7]dec-1-ylcarbonyl)amino)-1-
piperidinyl)ethyl)-1H-indazole-3-carboxamide, that is
1-(1-Methylethyl)-N-(2-(4-((tricyclo[3.3.1.1 sup(3,7)]dec- 1-ylcarbonyl)amino)-1-
25  piperidinylethyl)-1H-indazole-3-carboxamide or
1-(1-methylethyl)- N-(2-(4-((tricyclo[3.3.1.1]dec-1- yicarbonyl)amino)-1-
piperidinyl)ethyl)-1H-indazole-3-carboxamide, or
N-{2-(4-(1-adamantylcarbonylamino)-1-piperidinyl)ethyl}- 1-(2-propyl)-1H-
indazole-3-carboxamide (LY-353433);
30 or a pharmaceutically acceptable salt thercof.

Altemnatively, it is preferred that the 5-HT4 receptor antagonist comprises:
(v) (1-butyl-4-piperidyljmethy! 8-amino-7-chloro-1,4-benzodioxan-5-carboxylate
(SB 204070) or a pharmaceutically acceptable salt thereof, for example the

35 hydrochloride salt thereof,
(vi) (1-butyl-4-piperidyl)methyl 8-amino-7-iodo-1,4-benzodioxan-5-carboxylate
(SB 207710) or a pharmaceutically acceptable salt thereof, for example the
hydrochleride salt thereof,
(vii) N-(1-butyl-4-piperidyl)methyl-8-amino-7-chloro-1,4-benzodioxan-5-

40  carboxamide (SB 205800) or a pharmaceutically acceptable salt thereof,

-14 -



-14 07 FEB2005 WD 02/11766 PCTI GBOL103 544 (viii) [|-[2-[(Methyl sul phonyl)am
I no] ethyl]-4-piperidinyl]nmethyl[2-(3-nmethyl- 1,2, 4-oxadi azol -5- N3 FEB 2005
)phenyl ] carbamate (GR 138897) or a pharnmaceuti cal | y acceptable saf3

t hereof, for exanple the (Z)-2-butenedioate or met haanesul fonate salt
thereof; or 5 (ix) [1-[2-[(Methyl sul phonyl)am no]ethyl]-4-pipe
ridinyl]nmethyl3- 0- 2- net hoxy- 1H i ndol e- 3- car boxyl at 487) or a
phar maceuti ca ﬁlglg%rept able salt thereof, for exanple tﬁ‘éﬁ@&'giﬁl oride,
met hanesul fonate or naleate salt thereof. 10 It is still further preferred
that the 5- HT4(viidcBH2dMeshylsalgbomyRaminaletpyl]-4-piperidiny}jmSByl[2(7a88]- (v) SB
204070, (vi) SBt 22@;&2&&91-5-%&@&&:%5&&@11 168897} or aGltard@QBcaner (1 V)
LY-353433; Of aaRBRiBISGR Hetesfikdr Yxadfp Q?—b%uéﬁ:'dfoa&la% finesulBlatd dftt her
preferred is apeRREgoonNi st corrprl Si ng: . (v), (vi), (vir) or (viii) as

defi ned abov ryaceuticall tab .e ereqf. 15 The nost
preferred 5- Tﬁ’q' @c@?ﬂg ‘""SFE@ Xk’@é@g thﬂlgg oro3-

pi peri di nyl ) met A mgples; on aphprmacentically geceptable)- car boxani de
(SB 207266) or salt rfamemple&bh de¢, aisthanesuifonate bromadeate saltn parti cul ar

t he hydrochl orikgeobal t t her eof (SB 207266 A). SB 207266 has been found to
20 antagoni se 5H T4B receptors. A second aspect of the invention provi des

]Ehe ;Jﬁe of 6125| HmTﬁnrﬁ%Pﬁ%n&%ﬁ%@'ﬁf deploP'fh HBB‘&@G{QM ) ”"’1‘ ”E?'hcament
or e prophy ot.her an
atrial fibrill agi?ozj? 3(%ssom at é 2}10‘?71 ztggoocﬁ %89 Fettive
refractory 25 p 84 Eﬁ"f atri al
refractoriness. @t ("@)f("'ﬂ K‘él)loh(ﬂé‘ﬁtﬂﬁi@ﬂﬁn% @QV%P@H des a nethod of
treat ment or pr@bﬂ?mnﬁ@uﬁmwbbﬁd&wfor condi tion, other than atrial
fibrillation assotiated with a reduction in atrial effective refractory

period (AERP) afmté mbstprefdnda 8 STy abgtor Bfdpduist AN-gRoRfiyiat ri al 30

refractoriness, pipBridin 1)-3(aCaithdroh é’%}oﬂaﬁn @_ 15 SRONPri ses
adm ni stering tg 2 TR fﬂf amev ok c ei:ept or
ant agoni st. The S es a 5-HT4
recegt or ant gon %P&‘P&deﬁ@ﬁfﬁmﬁg) %ééémor (030 %P&“g P than atrial
fibrillati or? agg%@“ﬁféwwwtﬁ'eductl on in atrial 35 effective refractory
period (AE RP) and/or an undesirable nodification of atrial refractoriness.
A third aspect ¢ secind aspertofithecnvepiiomyiraiides the aseLrs @ SHIT jaecoptdlahtagenist i the
antagoni st i n t anufadtme bBCiedicmendt for theeahbphRIakis br theatineht T a ARBds 6 dofiditicit, I i al
effective refractief thadfiidl G6rik=AbBsociated with a reduction in atrial effective refractory

25  period (AERP) and/or an undesirable modification of atrial refractoriness.

>p

-

The second aspect of the invention also provides a method of treatment or prophylaxis of
a disease or condition, other than atrial fibrillation, associated with a reduction in atrial
effective refractory period (AERP) and/or an undesirable modification of atrial
30  refractoriness, in a mammal (e.g. human) in need thereof, which comprises administering
i to said mammal an effective amount of a 5-HT 4 receptor antagonist.

The second aspect of the invention also provides a 5-HT4 receptor antagonist for use in
disease or condition, other tham atrial fibrillation, associated with a reduction in atrial

35  effective refractory period (AERP) and/or an undesirable modification of atrial
refractoriness,

A third aspect of the invention provides the use of a 5-HT4 receptor antagonist in the

manufactare of a medicament for increasing the atrial effective refractory period (AERP)
40  and/or bencficially modifying atrial refractoriness in a mammal (e.g. human) suffering
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40 and/ or beneficially nodifying atrial refractoriness in a marrmal (e.q.
human) suffering -15 0 7 E E B 2f1 6 WD 02/11766 PCT1GB01103544 %ﬁ]
susceptible to a disease or condition, other than atrial fibrillati

“which such an increase or nodification is desirable. The third aspect of
the invention also provides a nethod of increasing the atrial effective 5
refractory period (AERP ) and/or beneficially nodifying atrial

refractori neswomgssranmal suffering fromor suscepti bl ePEHCBIIEIdEase or
condition, other than atrial fibrillation, in which such an increase or

modi fication isgdes) Lag) ﬁble &o@. BP%'nd&@n QPFJIHJBHM hibiR6&Hin &ﬂ&rsﬁﬁgrh whi ch

conpri ses adm nisterin an eftective anount 'of

receptor ant agoft ¥ ig H‘ﬂ‘gﬁ‘?hﬁ"}’ﬁ FEBELt of the invention also provides a
5-HT4 receptor antagonist for increasing the atrial. effective refractory
period (AERP) heithisd aspest of theinasntion pleriprevides g method pEincreasing theptsiel effsative n a
mammal (e. g. Shunmdntospkfiat (ABRPY mndior banefiairly eqtlifyihgattia refractprimesssn a mammal

condi tion, ot hersuffdmglfra;hroirﬁhcef;ﬁﬂwdolalmise&cohmom&tﬁ&tmmmaaﬁbﬂnwnemse or
modi fication is whﬂeﬂsﬁt‘ﬁ%'in%ﬁh&orﬁo&ﬁbﬂubﬂm%éﬂ%ﬂé iP5 AMARI Fhﬁnﬂ@%ﬁ&da 5- HT4

recept or antago JuRE, %EFJHI]EEEHEﬁ %ﬂﬁ%h%ﬂ%% hyl axi s
or treatnent of a né‘{i“ acl (e.g Fonlc atrral pacing or a gﬁgease or

conditi on ot he™¥F fibrillation, associated with episodes of

atrial . chr on| c atrial pacing). In one enbodinment, in the
second, th| rd aﬁgemﬁwmpewmmnmwwm@@rWWem@om@re or condition
I s ot her than anncatasingithe aftinifeffedtive sefradtorg pericd {AERP) and/biesdficiily ondifyirend t hi rd
aspects, the di sgRSRfforihedR 4 nfhmhlYe . WRhe)ist€ern frfim otéusicplitle Wiaese or 25

~condi tion, and/ Qf cédaftion] cARAMSN Mfial BB, Hwhieh duth &h HRERRLr MMERtafch i@ human.
Pharrraceutlcgl wltlons (formul ations) 30 In order to use 5- HT4
nists

recept or antago they will normally be fornmulated into a
pharmaceutical co it on [ n accordance wi t h standard pharmceuti cal
practice. 5-HT4 4 HE‘E@ Brivss of a0 T4 reprRion piagonistin the maparinpldnt | y be
adni ni stered by W‘fﬂ Waxisonitpatmenth airiphpacing:(.of chwonyyatripl pacing)

admi ni stration, dredise8&orenditioncaether than gmiabitsillhtion, asscialed withepigidesdflatriabr by

i nhal ati on. 20 - Hhding qegliratic andl pgivip).st s may be admi nistered in conventional
dosage forns prepared by conbl ni ng [ t Wi t h standard pharmaceutically

ac;:ept ablf carr i glose ffofindh Qgpg&gmvmh@,wy rﬁgept?r
ant agoni st s may ﬁ! §§ ﬁ ﬁg EE?‘W | conbi nati on
with a known, semggmd? era I ca Xo aa.foﬁl\éeacm&rgp{)un a])tj} Sécgnd

25 oondmon,and!orthedlseaseoroondmonmmamammalsuchasahuman.

Pharmacentical compositions (formulations)

30 In order to use 5-HT4 receptor antagonists, they will normally be formulated
into a pharmaceutical composition in accordance with standard pharmaceutical
practice.

5-HT4 receptor antagonists (or "inhibitors”) may conveniently be
administered by any of the routes conventionally used for drug administration, for

35 instance, parenterally, orally, topically or by inhalation. 5-HT4 receptor antagonists
may be administered in conventional dosage forms prepared by combining it with
standard pharmaceutically acceptable carriers according to conventional procedures.
5-HT4 receptor antagonists may also be administered in conventional dosages in
combination with a known, second therapeutically active compound. These

40 procedures may involve mixing, granulating and compressing or dissolving the
ingredients as appropriate to the desired preparation. It will be appreciated that the

-16-



40 procedures may involve mxing, granulating and conpressing or dissolving
the ingredients as appropriate to the desired preparation. ItﬂWFEnyﬁgg
appreciated that the -16 0 7 FEB 2005 WO 02/11766 PCT/ GBOLr 03544 orm and

"character of the pharnaceutically acceptable carrier is dictated by the

anount of active ingredient with which it is to be conbined, the route of
adm ni stration and ot her well-known variables. The carrier(s) nust be
"accept abl e" WPH21M& sense of being conpatible with the BEHeRIPRY edi ent s of
the fornmulation and 5 not deleterious to the recipient thereof. The -

i nvention theref( (?tl £ %; E@p]e | %18%389@@%5&@,@ for exanple

for use in any o?ﬁ] & T8 10 rt15|nga5l—ﬂ'4
receptor antago ‘(e@‘”b"e 8’?“ §§ '235"2 q'g .
phar maceut i cal I "%@ g‘%’ﬁﬁ‘i‘ﬁﬁ(ﬂ&fuﬁw eac'mfﬁb&

phar maceut i cal | yﬂh%%wtoébﬁrl@@mwbéﬁmthl Wﬁ%@@bﬁf%@wﬂ%ﬂné@%ept abl e
carrier enpl 6yedotniplgictians td the reeipniphaeofei ther a solid or liquid. Exenplary

of solid carriers armelifveitidatherdi®e blgo prb¥ides aphadingseical dhuposiipdl fat i n,  agar,
pectin, acacla, emm&nﬂmn% aftﬁéﬁgméﬁﬁ@efsbﬁm@ﬁb&ua@do&{%d lalsﬁmﬁxerrpl ary of

liquid carrier e Lr hefdl ﬁ?j'oﬂ he Iike.
Simlarly, the carrli ue e ti allea r{at rlal wel |
known to the ar?we% %@m cer ‘gl stearate
al one or witl a wax.Th& ﬁ’fsam@ n®'BE %l oyed.

Thus, if a soluaol@aarhm Exes:phgwsohdmempms wmmm@&n,ssm@ceﬁeban pl aced
in a hard gel at iagar,qegdidoacia, magassiler stearate, peskit adid dndithm like. Exenmipleey é¢fdiquidof a
troche or | ozengariers &e sEiR pednunsil, SiNeiofl, wadrandthe el SindRily, thedattizk yr but
preferably will dh&niﬁ%am&m?é makﬁﬂ%nmﬁovafgom%ﬁ@uaﬂslg%rﬁ okl i er is 20

used, ‘'the prgparatiQn, gng, Qax 2 syrup, enul'si on, soft gelatin
capsule sterlle Inj g as ana e&% n@na g%}é%llqwd

suspensi on. ‘fasé‘ivl cular g’gg;gl"’ s ons %ﬂ 66, for

human or al adm W?ﬂag gied

MySB- 2072665. 0 @“WGEWEQ%MPW‘E@?‘M%SM ligcanies Wil vagy e

cel | ul ose50. 0 mmmtmfmymwmmmwgb@tmm@almm@mmm Starch
gl ycol | at e1206 nwedDihe pleparation plilbbginaliecfartirof syrgp, bpulsiosanh pel@itcapsgle Tadiile t
wei ght 150 ng250 iifekctable liquid such as an ampoule or nonagueous liquid suspension.

Two particularly preferred oral compositions for SB 207266, for human oral
administration, are as follows:

25
SB-207266 50mg SB-207266 50mg
Microcrystalline cellulose 300mg  Microcrystalline cellulose  50.0 mg
Mannitol 112.0mg HPMC 125 mg
Mg Stearate 30mg Sodium Starch glycollate 12.5mg
30 . Dicalcium phosphate 167.5 mg
' Mg stearate 2.5mg
Tablet weight 150 mg 250 rog

35 HPMC = hydroxypropylmethylcellulose

The dose in the second (right-hand) composition can readily be increased to 20 mg. The |
second composition is the result of a granulation process. i
|
I
|

40  These and other suitable oral compositions for SB 207266 are described in Examples 4,
5, 6,7 and 8 hereinbelow.
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35 HPMC = hydr oxypropyl net hyl cel l ul ose The dose in the second (right-hand)
conposition can readily be increased to 20 ng. The second conposition is

‘the result of a granulation process. 40 These and ot her suitabl &7d#E8I12)05

conpositions for SB 207266 are described in Exanples 4, 5, 6,7 and 8

her ei nbel ow. -17 0 7 FEB 2005 WD 02/ 11766 PCT/ GBUl/ 03544 Dosage regi nens
and routes a ds of admnistration 5 5-HT4 recepto sts
("inhibitors" grge preferably adm nistered parenterall y?cﬁ#[’%% by

i ntravenous, intranuscul ar, subcutaneous, intranasal, intrarectal,

I ntravagi nal or intraperi toneal adm ni stration. The intravenous for m of
parenteral admnistration is generally preferred. Appropriate dosage forns

for such adm ni plofagb rimenIRna RhtddaRl AleBidaddf saRMRRIHoANAl techni ques. 10
5-HT4 receptor antagonists ("inhibitors") may al so be adm nistered orally.

Appropriate dosage f for ch a |str tron I e red by

convent i onal g t echni fﬁg‘s t‘?—ﬁ%’a 5’5‘%? bigts f%@"?ﬁﬁgﬁ%@

admi ni stered by P?"Fm%ﬂ%é}i' XWE‘E"CP@S’BW"W%FI fRneoRS) r‘ﬁ‘FFé‘fc%r on

admi ni stration. wmmmmgmwmon@memsmoﬁpmr on, such as

aer osol fornul akémninsirativays geeergllypodersd. hpprommcansagefmhsfotmhmﬂnﬁmmnoﬁ HT4
receptor ant agomagbspxaﬁfed&iy&enmonﬂdmmq@gered t opi cal | y that is by non-

system ¢ adnfoni st rats i, rekdd BiRrsiRlyiaf8 b Adinifibielel 6rafty HT4 recept or
ant agoni st ext qlg %3 [ t he

instillation of hﬁéﬁ: %‘%F%q%%g&{hn “gkaeéogarpgg§%p an \gr?%%(’gmgﬁlch t hat the
conpound does n ificantly enter the blood stlv am For all nethods of

use di scl osed herer “Fid regenter sntaganists gy alsp be aigpininered by inhalation,ghat 5% ) such as
SB 207266 or a pheEpssalasad prabinhalatiop admipistdtion Appropriptedoesags formsforsyeh |y or al
dosage regi n¥n wihinisgatisihesughpisiaciosol formnbatiine,uhzy Oe firepaedtycutvestibnaly/ kg of t ot al
body 25 wei ght, t@hﬁfp&&ably fromabout 0.2 to 30 ng/ kg m)re preferably from

about 0.5 ng/kg to kdeeptor Ba@pdiid Qﬁ{, syms) dosage
regimen wll pr m%@ﬁa Qau%PQ body
wei ght, pref era f “%%%%E& (![’é on erabI y

f rom about 0 al Eﬂﬁ nt"g’

preferably be f apgn %G“ﬁﬁé:m ‘ﬁ@é‘?@%ﬂn%ﬁ nf'f E‘Pgnr ably 30
two or three ti MEEmaj I . The dai I i nhal ati on dosage regi men w ||

preferably be from HEeadhmethodsiofiegy wmﬁ)ﬂtﬂ'ﬁgtﬂ&%@m@mw Based on the
above preferred (Hogbitpes"y m@wmzﬁase@hmmwmpwbleMSm the daily
. oral dosage regimen will preferably be from about 0.1 to about 80 mg/kg of total body
25  weight, preferably from about 0.2 to 30 mg/kg, more preferably from about 0.5 mg/kg to
15mg/kg. The daily parenteral (e.g. intravenous) dosage regimen will preferably be from
about 0.1 to about 80 mg/kg of total body weight, preferably from about 0.2 to about 30
mg/kg, and more preferably from about 0.5 mg/kg to 15mg/kg. The daily topical dosage
regimen will preferably be from 0.1 mg to 150 mg, administered one to four, preferably
30  two or three times daily. The daily inhalation dosage regimen will preferably be from
about 0.01 mg/kg to about 1 mg/kg per day.
Based on the above preferred dosage ranges and based on the in vivo results
of in minipigs experiments shown in the Examples 1 and 2 hereinbelow, where
doses of 0.3 and 1.0 mg/kg of SB-207266 administered intravenously were effective
35  totreat atrial fibrillation and atrial remodelling, the following dosage ranges are
preferred for prophylaxis or treatment of atrial arthythmia (e.g. atrial fibrillation
and/or atrial remodelling) comprising administering SB 207266 ora
pharmaceuntically acceptable salt thereof. The daily oral or parenteral (e.g.
intravenous) dosage regimen will preferably be from about 0.1 mg/kg to 1.0 mg/kg
40  of total body weight (e.g. 0.1 to 1.0 mg/kg), more preferably from about 0.2 mg/kg
to 1.0 mg/kg (e.g. 0.2 to 1.0 mg/kg), still more preferably from 0.3 to 1.0 mg/kg, and
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of in mnipigs experiments shown in the Exanples 1 and 2 herei n?ie ?m @@ere
doses of 0.3 and 1.0 ng/ kg of SB-207266 adm ni stered intravenou 2

~effective 35 to treat atrial fibrillation and atrial renodelling, the

foll ow ng dosage ranges are preferred for prophylaxis or treatnent of
atrial arrhythma (e.g. atrial fibrillation and/or atrial renodelling)
conprising adm nistering SB 207266 or a pharnaceuti call cceptable salt

t hereof. The WRi"{!™ral or parenteral (e.g. mtravenoushﬁ BUGBH ogi men
will preferably be fromabout 0.1 ng/kg to 1.0 ng/ kg 40 of total body weight

(e.g. 0.1 to 1. %W%lyﬂ&ﬁ@b&f@fﬁ%@ﬂdéﬁ%@bgoﬂgt@}@m hkg to 1.0 ny/kg

(e.g. 0.2 to 1. / kg, and
S
ng/ kg to 1.0 ng Y manmmal such as
a hunan. Al terna’ﬁg]&‘elF of example fepm about fy B&M@faqwl gt BS2nen can be
from about 032 hquﬁmlmﬂrw&ﬁdfg a dnilyoraborcpprentppal @igt , for exanpl e

from about 0.2 infyavegodspddédag: mgjrnkof 0Gfto 1.0 trafkgloomiespouds hipprofimately flomhuman , f or
exanpl e wei ghi ngZIanCﬂ)ﬂft?G-OSYrﬁg&ﬁly aBoud 0.2 /1 té .0 @R RbRARpéHiRMo foth 9.

i nt ravenous do appr oxi nat el
Lot (21d2>2 S)F*"Q t fs‘)u% ily; Ghott (95 &p@&g@;&mﬁt ??nasq?kgp o y
corresponds ro 25318%0 E;B % ng/ kg to
1.0 [ k co re &7@5 grﬂ‘gﬂ‘é ;. about
0.2 %/ kg to abSdtekaroreReisie ﬁﬁb@g ‘b’h@§°€ mrséﬁﬁgéﬂb’out 14- 15) yto (about

35-37.5) ng dail y m@ymfgrh@mmrmmgwl@@rmm to from (about

14-15) to (21-2addiistrgiodarety. Preferred daily doses for human oral or

parenteral (e.d.a)5-20 gy @sim)the s360RH Epesifi€ oral dMpadition of $B 207286 Bed o) as i n

t he second sgecraﬁdﬁ @,hamrm%gsrtron of SB 207266 gi ven above) 15 and in
50 ny 80 ng. Doses are neasured as the wei ght of

parti cul ar (p%
t he SB 207266 fr Bse, so that for salts of SB 207266 the wei ght of any

aci d(s) added to %gfree base t.o formthg salt is excluded. 20 Therefore a
fifth aspect of the PPELHEMSAUHASYheweishtqhths SB 20726R freq base, 59, iyt forsalts of

pi peri di nyl ) met PP207266hewveight otany prif(s) addedtarthe fog rsetofprmthiesalt 1§ eycladadhox ani de
(SB 207266)2br a pharnaceutically acceptable salt thereof in the
manuf act ure of d&hemfo, ¢ fifth aipektoof tHeldreiition ptoviied the nsef Ni{lytani-8- of atri al
fibrillation in pipefidinyiihetfyFl-34-dibprb U310k ind30-4)ind61610-babéxamidegsEamMal  a
daily oral or pot®B) & aphadBsRaeny GEhgEbik salt thereof in the manufacture of a

medicament for the treatment or prophylaxis of atrial fibrillation in a mammal {e.g.

25  human) by administering to the mammal a daily oral or parenteral dosage regimen
of about 0.1 mg to 1.0 mg of the SB 207266 or salt thereof per kg of total body
weight (measured as the free base).

This fifth aspect of the invention also provides a method of treatment or prophylaxis
30  of atrial fibrillation in 2 mammal in need thereof, which comprises administering to
said mammal a daily oral or parenteral dosage regimen of about 0.1 mg to 1.0 mg of
N-{(1-Dbutyl-4-piperidinyl)methyl}-3,4-dihydro-2H-[1,3]oxazino{3,2-a}indole-10-
carboxamide (SB 207266) or a pharmaceutically acceptable salt thereof per kg of
total body weight (measured as the free base).
35
Also provided is N-{(1-2butyl-4-piperidinyl)methyl]-3,4-dihydro-2H-
(1,3)oxazino[3,2-alindole-10-carboxamide (SB 207266} or a pharmaceutically
acceptable sait thereof for use in the treatment or prophylaxis of atriat fibrillation in
a mammal (¢.g. human) by administering to the mammmal a daily oral or parenteral
40  dosape regimen of about 0.1 mg to 1.0 mg of the SB 207266 or salt thereof per kg of
total body weight (measured as the free base).
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of about 0.1 ng to 1.0 ng of the SB 207266 or salt thereof per OKoFf Jghet al
body weight (neasured as the free base). This fifth aspect of the invention
~also provides a nethod of treatment or prophylaxis 30 of atrial
fibrillation in a mamal in need thereof, which conprises admnistering to
said mammal a daily oral or parenteral dosage reginmen of about 0.1 ng to
1.0 ng of N [(l-nbutyl-4- piperidinyl t

hyl ] -3, 4- Mydr808341766 3] oxazi no[ 3, 2- a] i ndol e- 10- car boxanfd&BOEEH207266) or
a pharmaceutically acceptable salt thereof per kg of total body weight
(measured as the free base). 35 Also provided is N[(1-nbutyl-

pi pm di nyl ) nmet hyl Ineritl : 16 car boxam de
(SB 207266) orh%a]l F&%&ﬁ;oﬁﬁ%g gﬂg{glt .m})e ff;&l fise in the
treatment or pr .-0. human) by
admi ni stering tbYmBet 3B 2006 gr i typ S‘E’étn?’@'?e&fe@g?a ngl‘egl men of
about 0.1 nggt omykmtwﬂg)mmw@ﬂegcmw@mg F‘IIQWM?I'%EFPIR‘;%‘%T t ot al
body wei ght (ne&Smg&kaOdg&gfﬂh&ahwa}meﬁﬁSb@eMWBHM&m 111766

PCT/ GBOL103544  tht Baify okal 35 feGitefal (bsage répimeindat b¥bboi0.L mf tadbbr0iSang, fdre first to
the fifth aspec Qfa&mm,hgr&f&bggdmﬁh&mt%&% R¢ embear al dosage

reginmen is pref )1 0 ng of SB 20 6 or salt per kg of

total body epre era ut 025rrg/kgt010rrg/kg, still
481y

nore prefer nyrom03t010 fo X |.e about /kg to 1.0

ng/ kg, al | measioEpreferab WE‘@“’&% %N“E ré?&a\r')g a%‘?‘“ﬂﬂ’ﬁ’?‘f"l“ﬂ’ﬁ‘ggl y, the

daily oral or pamwmwwh@mlwg)mweeﬁomaamof@ m, Bout 0.5 ny,

for exanple, amgwftheSE 207266wr tiltIhermgf (mphsutedas BB freolgpa6Bhese sfdpﬁesthereof per
kg of . total bod begiveinhs « simfsdoseshcadaily /ve cdntegivem setvo of flodvismallepr ef er abl y, in
al | aspects 18f 4h@s dtMeank G iffdrtR tiflad df Yhe @@ R BiCh nQGhINEVe theOspRifieddaily or al or

parenteral (prefgeably oral) admnistration to a human of 20 ng, 50ng or 80
ng of the SB 207266 or salt thereof (neasured as the free base). These daily

doses can be giyVv | e dose ance dai I or ven as two or
nore snall er Ad%’g‘é?pﬁ%"? %ﬁ%ﬂ?&%’ erg';s[t n%ﬁiﬁc 9.1_ Qﬁn ch in
total give the o legl 3:} & Wé"'?ﬁ% i on

therefore pridvi Mawmapx eysplt thereof in the manufacture of 2

pi peri di nyl ) mretnpdiciment mwmmrmhmpawﬂ@baﬂ@oa]n iR by 0- car boxani de
(SB 20 207266) aiminispkiag retbehiinian aldhily orad ocypientrra (preferably brel) doshgd of 20he
manuf act ure of ang, FBAl GrEBUREE ofter S 10226608 sultiRidof (eapurais yediet Base)l at ri al
fibrillation in a human by
25  Also provided is a method of treatment or prophylaxis of atrial fibrillation in a

human in need thereof, which comprises administering to said human a daily oral or

parenteral dosage of 20 mg, 50mg or 80 mg of the SB 207266 or sait thereof

(measured as the free base).

30  Also provided is SB 207266 or a pharmaceutically acceptable salt thereof for use in
the treatment or prophylaxis of atrial fibrillation in a human by administering to the
human a daily oral or parenteral dosage of 20 mg, 50mg or 80 mg of the SB 207266
ot salt thereof (measured as the free base).

35 Inall aspects of the invention, it is preferred that the 5-HT4 receptor antagonist (e.g.
SB 207266 or a pharmaceutically acceptable salt thereof) is used with / administered
to patients with symptomatic atrial fibrillation (AF), and/or paroxysmal or persistent
(preferably persistent) AF.

40 The 20, 50 and/or 80 mg human daily oral or parenteral doses and the about 0.2
mp/kg to 1.0 mg/kg daily doses are designed to minimise or reduce cardiovascular
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~as the free base). 25 Also provided is a nethod of treatnment o

adm nistering to the hunman a daily oral or parenteral (preferably oral)
dosage of 20 ny, 50ng or 80 ny of the SB 207266' or salt ther(i-]o’ éﬂgﬁ sured
pFr aX| S
of atrial fibrillation in a human in need thereof, which conprises
adm ni stering to said human a daily oral or parenteral dosage of 20 ny,
50ng or 80 Ahg SB 207266 or salt thereof (measur ‘gi([_lz;@r ree base).
30 Al'so provi e(q I's"SB 207266 or a pharnaceutical ly acceptabl'e salt thereof
for use in the treatnent or prophylaxis of atrial fibrillation in a human
by admi ni st er i ngpdfas othhesidekeffeanof adaimistrptionrod 5B 207266 dirdintisarpstudiessage of 20 nyg,
50nmgy or 80 ny Ofndichteﬂﬁ&u&ﬁiaﬁﬁorawossﬁéﬂab&dﬁﬂoaﬁéor(mmmmm the free base).
35 In all aspectes th EBOBILE BN.7 thi/kd/SayRE 858 il Hflarkrh} mighEsive riseT4  ecept or

ant agoni st (€. Gto certkin S0/ 4frs 4 & bR afrlgeﬁcwmgﬁ%éeyof%@%%@% §uggd t thereof)

I's used withg/ |stered to patients wt tomatic atria
fibrillation (AF), and/or paroxysmal or persistent (preferably persistent)
AF. 40 The 20, 50 and/or 80 human daily oral or parenteral doses and the
about 0.2 g/ kghereforegit is pepiqeabledhat the daidyseral on paenirsal idosageregimemisni mi se or reduce
cardi ovascul ar peieraplyjess th@n BboRODS mg\Of 8B 2072366 shICHr K 43018088 weightnd/ or ot her
si de-effects of m@wwlymohmamyk§ﬁa3&1266nyﬁgmmmmtyuﬂines i ndi cate
that human dei | yboat 8 toB6@ .50/ 18D fiv bx dﬁ&nqron@,fgeoﬂfou%&%

(correspondi ng tlgtglpgmg,k];o{s 9:1131% «Ba*n [) m ght
give rise to cegl wﬁg% ppses of SB
207266 shoul d be a\{,o @éﬁ;;}ﬁgrefore &g Bt

daily oral
or parenteral 5%‘5

388y of SB
207266 or salt pEal °“t%%M9BWbYWW@MW&M 0.2 my/ kg
to about 1. 33nygPeralor parentelal dnsage regiradnenf absiuy 1.0 mgo dboutdiSong (e@. 50t®l.8bout 1.5

ng/ kg, for exanpigeradlfdel.3 inghof thSHK2P7266 arizalttheriofper kywf togal batygveight;. 0 to 1.5
ng/ kg or 1.0 t (B)la meth df GPatment 84 proplipRsid b SbrillMor ih enabd&Lin nbREr ef ore, the
i nvention al so mr%ﬁhcéﬁgns&m&ﬁm :&%ﬁl&ma% %n@ BogarReeAt | cal Iy

accept abl e sal hoéaE@;fc ﬁ:&,ﬂ ag@ft Aent for the
treatment oryg ]5 to(?aqbocp g . human) by
admi ni steri ng t X é’n"f”gﬁgm@% @é&r egi nen of
about 1.0 ngy to f’“lp EﬁéaxTP IP “%’lm gt 08 ny) of the
SB 207266 or salPfPRH#¥ER] @fmemmﬂkfea @dminispering to1pq hod of
treatment or pr M%MW%W&W wwmmt homnmui hSmged

t her eof , whi ch ©btep SBIEE266dnialt kiwteef pangg vitotaktiody weighvpdll weeightbding or al  or

par ent eral 20s agesuieigs e freobaseibout 1.0 ng to about 1.5 ng of SB 207266 or a

Preferably, in all aspects of the invention, the medicament / method of treatment or
prophylaxis / 5-HT4 receptor antagonist (e.g- SB 207266 or a pharmaceutically
acceptable salt thereof) is for use in the inhibition of symptomatic recurrences of

30  atrial fibrillation in patients with paroxysmal or persistent AF (preferably persistent
AF).

A preferred protocol for the inhibition of symptomatic recurrences of atrial

fibrillation nsing SB 207266 in pancnts with persistent AF is described in detail in
35 Example 3 hereinafter.

Loading dose

With use/administration of SB 207266, it is usually desirable to achieve the full
40  therapeutic response more promptly. In order to achieve this, it is believed that an
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20 pharnmaceutically acceptable salt thereof per kg of total body weight;
and/or (C) SB 207266 or a pharnaceutically acceptable salt thereof for use
in the treatnment or prophylaxis of atrial fibrillation in a na lF gg .
human) by administering to the mamual a daily oral or parenter cﬁ g@
regi men of about 1.0 ng to about 1.5 ng of the SB 207266 or salt thereof
per kg of total body weight; all weight being 25 neasured as the free base.
Preferably, WOQ?’F"’éspects of the invention, the medi canBr¥CB0MEthod of
treatment or prophylaxis / 5-HT4 receptor antagonist (e.g. SB 207266 or a
phar maceut i cal I;,gm é% 4(ggt&ﬁrdggg),fgmﬁﬁﬁoyﬁg\anlwgaﬂﬁghl bi tion of

synptonmatic rec In patients with
par oxysmal or r |stent re era %dgrg?eg%rgék AlF). A preferred

pe

protocol for th hi bjtion of Sy tOIT&tIC recurre ces of atri al
f|br|IIat|on usﬁl %@}2 g?ﬁ oge reachedhsor i bed i n
detail in 35 Wﬁ&ﬂ@aﬁ' @@amdagvmﬁ(quonceamoa@m%t rati onof
SB 207266, it i basmwwmbmam of the ateinlyestate plasma Eankéntratién).t Ther apeut i ¢
response nore pélanipitop half-Tife M1M26¥as fdhnd G be@bsut 20 24houts! Kiisbdlievedeaed t hat an - 21

0 7 FEB 2005 V@cﬂz/p Mb&ﬁ%&&%@éﬁdy-s’td% dobcRhtrdtidh B@hdeslrdhMideg dose”

(e.g. oral dose edpt 0 reach
t herapeutic ,conten t1on |§+""E %%E%Jsb%ﬁe MF d(;'irmh}Qat s)t eady-state
pl asma concéﬁ g Eﬂé %ﬁﬂ'gég}l%’gp gﬁl are B <Y n]? approxi nately 4
to 5 days of on?é“‘a%‘F‘F";P Fh@%ﬁﬁ%nﬁﬁﬁl}eﬁ?ﬁ’%%?eﬂt%as been found to
be about 90% of W@B@é@l}ﬂmmﬂeﬁ il srehdasing dspprpximpteoly ) .S5-fplde Therefore nat i on
half life TI/2 teadhiristraticnof fpproxinzudly PO 1ifds thodeily dosk {a ierdingdoseV)@d t hat such
a prol onged dur myoafwhmsatMﬁmmmmwf studcsstdadglesi r abl e
since  pati a8t s slelplhsith bdndotrhiRs idohd! FOLxkiA0RABb: bilgs Wi Bpweorpeen
converted ( Cf'” \6?{1:% Jsﬂce %M%&&@%Eﬁ@ém&@l&% duePi sode of
AF are nore lik pmor rreM af"ﬁn arter. car over5|on It
is believed tha q@ﬁy s];:;;dd’ g t_{o éﬁgﬁf? Py ?ral

|on o]

dosing is appro)?liI
appr oxi mat el y 1%%%%@5?@8%% Wﬁgﬁfﬁé‘gﬁngmé{?"bbay 1 of

admi ni st rat i28n decrping the Peaees of e patientrevertingiback aa fitrillatinarsoowdfiepseudo st eady 15
state pl asnma coradivversion axdsr Byodeessinglospimbisation time(fod thdygatientbei ng bound by
theory) 90% of the steady-state plasnma concentration is thought to be
achi evfabl e aftelpfaggﬁgfyp%ﬂi Q,&gémgjcu& s Hh oS it ih B heyli@adi ng dose,
based in part o %ﬁﬁz&éﬂ%&@ﬂuo {V BneHstitdsdol 1Y Gegfindnb €7 @Peuti
benefit for AN ZODat b lltowedbyBOmgoncedallyfor‘TdaysversusBOmgoncedaﬂy

forSdays) Thes:mlﬂanonsmFlgureSmdzcatcthatfollowmgaloadmg regimen of

1.5 times the maintainance dose, steady-state conditions are achieved more rapidly

by 24 hours thereby reducing the telemetry monitoring period for each patient while

still maintaining the maximum SB-207266 plasma concentrations within 10% of the

30 target steady-state. The potential reduction of the telemetry monitoring period with
a loading regimen would allow for an earlier patient discharge from an in-hospital
treatment, with associated benefits in medical cost and convenience to the patient.

For these reasons, preferably SB 207266 or a pharmaceutically acceptable salt

35 thereof is administered on the first day at a loading dose of about 1.2 to about 2.0
times (preferably about 1.25 to about 1.75 times, e.g. about 1.5 times) the daily
maintainance dose and then is administered at the maintainance daily dose on
subsequent days.

40  Therefore, in all aspects of the invention, the medicament, method or antagonist is
for or employs administration of the SB 207266 or salt thereof on the first day at a
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cardioversion, e.g. by allowing earlier cardioversion after first dosing
and/ or by 20 decreasing the chances of the patient reverting back to
fibrillation soon after cardioversion and/or by decreasing rﬁgéﬁ ﬁ}hg’hsat i on
time for the patient. Prelimnary popul ati on pharmacoki netic g has
Tesulted in Figure 5 which shows sinulated SB-207266 pl asma concentration
vs tinme profii@9f9f tWwo regimens 25 (120 ng on day 1 fopdpigHeitys 80 ng once
daily for 7 days versus 80 ng once daily for 8 days). The simulations in
Figure 5 indicate that following a |loading regimen of 1.5 tines the
mai nt ai nance dolpadingdase efabentd 2do ahonth- tiorsshexdady meinfeinarnsel dosorfolloveedi dl y by 24
hour s t hereby r byhadoiixigpratibreofttisd SB207266 oreali 4t deinnaintgirendeaidilyf dose emc h patient
while still nammequma@sthefeﬂwtﬁymﬂnga%ummeabcﬁpnafﬁmésahd ons w thin
10% of the 30 t adigedaimlieActydosd, flof: 'Eg}g,l Mottt 4 @hes Lhe telenetry

H?SLLS%Q%P%HQ @g@f?ﬁf??ﬂm g m&%ss %ﬁ%{’e e %ﬁ%?ﬂ;e{npa“e”t

n_in-

medi cal cost angos ns, preferably
SB 207266 or a PREBceutical ly acceptable salt 35 thereof is administered
on the first day at a | oadi ng dose of about 1.2 to about 2.0 tines
(preferably abo Additioraly,taccoading tb a tevérithaspretof the. inyentivhahete id plovitiedths) t he daily
mai nt ai nancdgdoag oaM[@My]@p;mnplmémpjmym%Bpkwe dai ly dose on
subsequent daysap.ﬂﬁmea.%B%ﬁde (5B 2816670t R hdrhadhei V61 shPeredth®

di t, t f the SB
207266 or salt %r%ﬁﬁh@?ﬁ%@h@m&%@ﬁﬁ%% §%‘B@a '°”27’ 11768 PC
/ GBO1lI 03S 4 |
ai Nt &1 nance dg naw%%%ﬁ%?ﬁ%s&%og@aﬁ@rm@ar salt at

t he nai nt ai riéncéoaeasrk}seeb@eu to gbriyts 2.6 times theidajly mainaimapge dgsey follewed | 0adi ng
dose is about 1bgp&imivistwtion of the 5207266 er salhat thediaily maintainaricailosaes e dose, nore
pref er abl y aboutubkedneitidaggs t he daily mai ntai nance 5 dose. Preferably, the
dai |y mai ntenance dose conprises the daily oral or parenteral dosage or

d ' f th
e e e SRR
there is provid%%n% USE . b & &

N-[ (1- nbutyl - 4- Bt b aop) i “Pﬂ)‘afﬁ‘d‘?%“ﬁ ;Ein"%‘?%%’zu no[ 3, 2

a] i ndol e-1 0O-car accept abl e salt

thereof in the PPP&W@P%IMYH Wby%'ﬁhﬂewmpaﬂ %lln@lwi(wamds (& treatnent

of atrial arrhyZTHRébroraphymaceutiqally adcepgablet salt therepfonodel | i ng and/ or atri al
fibrillatio in a nébemethod (cenpeising adiwinisteling theol$B 207266 @kalotheredf ohlte SB 207266

or salt thereof fidiy afdadinif dsbayt Bbuta e abpzl0 BRetBSAIPmambaidhcel . 2 t 0 about
2.0 times the dagoleyan¥inhiRbdben AeysA@Ristelif thOWBP07266 or salt at the daily

maintainance dose.

30  The seventh aspect of the invention also provides N-[(1-Dbutyl-4-
piperidinyl)methyl]-3,4-dihydro-2H-[1,3]oxazino[3,2-a}indole- 10-carboxamide (SB
207266) or a pharmaceutically acceptable salt thereof for use in the prophylaxis or
treatment of atrial arrhythmia (e.g. comprising atrial remodelling and/or atrial
fibrillation) in a mammal (¢.g. human) by administration of the SB 207266 or salt

35  thereof on the first day at a loading dose of about 1.2 to about 2.0 times the daily
maintainance dose, followed by administration of the SB 207266 or sait at the daily
maintainance dose on subsequent days.

Preferably, the loading dose is about 1.25 to about 1.75 times the daily maintainance
40  dose, more preferably about 1.5 times (e.g. 1.5 times) the daily maintainance dose.
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by adm nistration of the SB 207266 or salt at the daily nmintai nance dose on
subsequent days. The seventh aspect of the invention also provides a nethod
. of treatnent or 20 prophylaxis of atrial arrhythma (e.g. conpri3Fpgiesrial

renmodel ling and/or atrial fibrillation) in a mamual (e.g. human) I n need

t hereof, which conprises admnistering to said manmal an effective anount

of N-[( 1 but YivadsniRésPer i di nyl) met hyl ] - 3, 4-di hydro- PCT/GB01/03544
2H[ 1, 3] oxazi no[ 3, 2- a] i ndol e- 14- car boxam de (SB 207266) or a

pharmaceutically acceptable salt thereof, 25 the nethod conprising

adni ni stering tH@fcwmﬁ’mrmintmmedDS#eolemse&jhpdaﬁeoraMWn@awoaﬁgea | oadi ng
dose of about 1o2dobage selginen a?délinkd inele fifthandiarisixth aspezisof the irevation. dose, and on
subsequent days administering the SB 207266 or salt at the daily

mai nt ai nance dO re%@:l&{&ﬁx i?nﬁﬁ%&&aﬂ?&aﬁ:ﬂﬁmﬁd&‘ﬁ%&tah@%&éﬁﬁ pr ovi des

N-[(I-butyl -

1, 3] oxazi no[ H{éﬁ‘lﬁﬁ‘ o{' - Car &gﬁgg ? Z%j’g"‘ l’i%gg rrraceut ically
accept abl e sal't o dogeis 2 g’i%ﬂ‘@lgﬁf fesperFiave M of atri al
arrhythnia (e. gorqussmgaga%waraqceﬁ%a antey B¥th awpestsef ther | pri | | ati on)
in a manmal (e. dpventiongsa forlgyarapliedan ibe humsanideily asfl ot pacen@Eal AP dBagss. Ieal t 35

t hereof on the thePadtocdbiy Eaiimgle B bareinifgr 80 scexahplabithidse doses 4nd hadocisy 2. 0 ti nes

the daily nmi ntaiveapge dose, followed by adm nistration of the SB 207266
or salt at the daily mai nt ai nance dose on subsequent days Pr eferably, the

i o L, R A P il g e
mai nt ai nance doSe %ﬁ{;ﬁé Wﬁ% ﬂ‘gag?eferably, t he

dai |y mai nt enandunigise beashphsideedietthe daily oral or parenteral dosage or
dosage regi M®n as defined in the fifth and/or sixth aspects of the
I nventi on. Wher én dlhspdcaadiiha inverition, thsdaily maintenase ddse cande lgivemfor apaiodance dose

and where the SMWMIameLtWWMIG%th&W&%Q&&y 30 ng, 75m
g or 120 ny, ancfoﬂtﬁhemmmis)fnd?@fe XS For efr&nmaorggrmﬂrl 80 ny

respectivel T %Qd! gording to
thepfifth ay o?)?sﬁ%gq" c%ﬁg %‘?ﬁdsrée hny Q%Iﬁ? r exa e can bg
human daily oraI re ra g’ ee011 ?ﬁ% ﬁloo I'n Exanmple 3
hereinafter for % f@&ﬁ?ﬂi gout 'g@%"’cfﬁ?gg‘ﬂir‘fﬁe 'Bv%%ye“f@m be used.
Preferably, the |oading dose is <1.6to 1.7 ng/kg in a mammal_(or in a
human is <120 rRgpferglily, 3% lo@npgigsegs administeredidyriap in rrhythionic ©d. 2wl fiballatarge base)
in order to n rpivpdedn thheammak aed if the demefliesdt $n nobbal sinus rhythm after a period
25  sufficient for the loading dose to take effect then the mammal is cardioverted back to
normal sinus rhythm before administration of the maintenance dose. Therefore,
preferably, the use, a mathod, a compound or an antagonist of the invention is for or
employs administration of the loading dose during an arthythmic (e.g. atrial fibrillatory)
episode in the mammal, and which is for or employs administration of the maintenance
30  dose after cardioversion of the mammal back to normal sinus rhythm in the event that the
mammal is not in normal sinus rhythm after a period sufficient for the loading dose to
take effect. More details follow.

Preferred administration methods including optional cardioversion
35
An eighth aspect of the invention provides a method of treating a mammal who is
expericncing an arthythmic (e.g. atrial fibrillatory) episode, comprising:
(a) administering N-[(1-?butyl-4-piperidinyl)methyl}-3,4-dihydro-2H-
[1,3]oxazino[3,2-ajindole-10-carboxamide (SB 207266) or a pharmaceutically
40  acceptable salt thereof at a dosage or dosage regimen according to the fifth and/or sixth
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In all aspects of the invention, the daily nuintenance dose can be g¥ f[@(
a period clinically desirable in the patient, for exanple from| day ﬁ{)ﬂ
several years (e.g. for the mammal's entire remaining life); for exanple
fromabout (2 or 3 or 5 days, 1 or 2 weeks, or 1 nonth) upwards and/or for
exanple up to about (5 years,1 year, 6 20 nonths, 1 nonth, 1 week, or 3 or
5 days). Adm‘% ion of the daily maintenance dose f 3 to about
5 days or for a u 1 week to about 1 year is typical. re]‘era y, the

| oadi ng dose is adm nistered during an arrhythmc (e.g. atrial fibrillatory)
epi sode i n the spevsaif thedmaintidn apdier abmlvadihg dose ssalefined imibe seaténtlsaspectofitheyt hm af t er
a period 25 suffmveaiienit for the | oading dose to take effect then the manmal
is cardioverted baC“(b)tvPamﬂg%ﬂH?denondﬂﬁﬁmﬁ%ﬁ:ﬂéﬂ&@ﬁ@ﬁ@e&(&m Eéﬁﬁ:hﬁﬁin%& pof the

o]

mai nt enance dos% fr ably, the use, a nethod, a conpound or
th 1o 1S

an antagoni s ven ad |stra n of the

| oadi ng dose duri ng %?ﬁ’ E?I}thlﬁ?ﬂl@ ( ﬂéﬁ‘?%‘ﬁ%ﬁ veﬁ]FJ]tt r aiseupsl sode in the
manmal , and whi for or enploys adm nistration of the msu nt enance 30
dose after cardi over(d)confiayerting the mammel bagkteronms! sins sthos intheseverd thahthe i n t he
event that the memomkibnotdn mgnalisinusidytinel after the periodhiptstep(kdf and them  per i od
sufficient for the l(@agtspllyaktnikteringaskeeriry & AirtherMasesof tetSH 203266@k sadtw.
Preferred adg nigsdepfat i oOn nmet hods i ncl udi ng optional cardioversion 35 An

ei ght h aspect of the i nvention provides a nethod of treating a mammal who is

(a) adm ni Q?e??g; R e (oo Eorsi i on ot 8 o B0 Skt o' O
[ 1, 3] oxazi nol 3, ]indol e- 10-carboxam de (SB 207266) or a pharnaceutically
40 acceptable salt thereof at a dosage or dosage regi nen according to the
fifth and/ orl3si Rteferably7 the BBLRG0 Seiy(D) 3 2bobt F.2HteREI BERAEY, 0RFpreleaipalnt of t he
i nventi on and/ o0.5aé atsut Disshrs) o peederstdy aberdtilne shoutrd hidass, silfusoié prefasplgct of t he
i nvention, (b) wiiuti RGbHRS KRuRd. Abut1lidaisC TES is paficulbieprefasal fotedage or
dosage reginmen Iamnﬁisea.on @. 'K Biafiinhi@lash cdnaahiddACL L A thybeerfolfd

optionally meas deed to normal sinus
rhythm (d) @argc;overtlog taﬁérla mﬂﬁ%uaﬁ&to normal sinus rhythmin the
event that t i.n normal WE’&H (@ s%é?"fg eriod in
step (b), and tf®& ‘P cag §ampise P AR, WPt her dose
of the SB 20726® F‘ts‘el’ﬁé)l?‘ﬁéﬂf@e‘f"’s‘an‘%ﬁ”‘é‘? -ably, in steps (a) and/or (e),

oral adm nistration of the SB 207266 or salt thereof is used.
Preferably, step (a) comprises administering the SB 207266 or salt thereof at a loading

25  dose according to the seventh aspect of the invention, and step (e) comprises optionally
administering as necessary the SB 20,7266 or salt thereof at the daily maintenance dose
on subsequent days according to the seventh aspect of the invention.

Preferably, step (e) comprises optionally administering as necessary the SB 207266 or
30  salt thereof at a dosage or dosage regimen acording to the fifth and/or sixth aspects of the
invention,



15 Preferably, the period in step (b) is about 0.25 to about 8 hours, rmre
preferably about 0.5 to about 4 hours, nore preferably about 1 tg @Rﬂd{j
~hours, still nore preferably about 1 to about 3 hours, t urs.
This is particularly preferred for oral admni stration |n step (a). The
maxi mum pl asma concentration (Craa) has been found to be about 2 hours
after oral ad{p %t,&atlon of S B 207266. 20 In step (d), ﬁt?no‘i j over si on
can conprise phar meeol ogi cal and/or DC c ardioversion; preferably, in step
(d) DC cardioversio n is used. Preferably, step (a) corrpri ses adm nistering
the SB 207266 or salt thereof at a |loading 25 dose according to the seventh
aspect of the ig w&doaﬁdfﬁ&wzm%mmpma&e&aﬂ&tubﬁmuwﬁﬂmmsterl ng as
necessary the Sﬁ ch %@e&r delieafOf at the daily naintenance dose on
subsequent days ac ingto the sevént h aspect of the invention.

Preferably, ste s 0 t| adm n tering as necessary the SB
207266 or 30§ P’A‘P}? rg’ﬁn%"' gqe‘ﬁ%"r‘z‘h ‘?'E&V?Pé‘ﬁ"@c‘,‘lﬂ‘&?sng to the
fifth and/ or si ﬂmmats&seep%aneﬁoaslﬂem VEh@rEO?PmPE)‘S“Fg adnpinigiration® \\0 02111766
PCT/ GB01l 03544 warfasin)itoethe ngmmil beforsednring andfne afgs tRQrd@lugng whith the her eof can
optional | y be atheihod 68 teament dctordihgetp tHe@)gtioaspect of tixcinventon takes pleessary. 5

Pref erably, the nmet hod according to the eigth aspect of the i nvention

conpri ses O 1he nv@ﬂlitoh(iﬂeqﬂdfﬁﬂlk dt CO”T)“ sing
EARRIRI i o o e
of the inventi oﬁ" &t?é%"'pﬂ'“ﬁéhewdldﬂ“%“f’ gg‘% ?’% t(Fﬁ t he mamal

shoul d pref er abPysajtéhesropds mw‘%d@%mwmﬁyf%%mW“E%ﬁhﬁ%’f ng warfarin
admi ni st rat i on) method {igghagonisiy gmpoufidis grefesabiyt fpr coradpiriistrafiontof the gutagonist dur i ng

whi ch the 5-18T4 anduntiespgiihtidn thezapy (c.SEnARiFAG Gdministratioh bf warfaris)ab hei S

adm ni stered. Theaedpre, in all aspects of the invention, the use / nethod
| antagonist / conpound is preferably for co-admnistration of the

antagoni st 15 and anti coagul ation therapy (e g. corrpri sing adm ni stration of
warfarin) to the manppal. AlI l.i cat |os |nc but no mted to
patents and patent_ af é‘mP Bg‘ét Fﬂlé?%ssag% #ﬂ‘ %T‘?ﬂ are herein
i ncor por at e M’@ﬁ%f?@“ﬁ%“‘“ﬂ?a‘% ineepperated, by

specifically an@bh?@%wamwﬁwﬂm@a?@ﬁd\tﬁYb@ %WMWY‘@F@P@nce
herei n as t hougthetein as phowgl fuflpset forth The | nvention will now be descri bed by
reference to the followi ng Exanples 25 which are nerely illustrative and
are not to be const ryRdinadtion WillHok 3k HALKRA by RferécOPheTblIdWisy FXaPREt
invention. Sgye ifich MEmEXRTtsESiva kR abd dob'iibe dbudahs b RitdHol Uf S scope i Ch:

the present invention. Some of the Examples are illustrated by the Figures in which:

Figure 1, entitled "5-HT4 antagonists in atrial fibrillation / atrial remodelling
/ atrial pacing; Protocol - anesthetized minipig with atrial stimulation

30 electrodes”, shows a schematic outline of the protocol used in the
experimental generation of 5-HT-induced atrial fibrillation and atrial
remodelling in minipig, and its treatment with a 5-HT4 antagonist (SB
207266), according to Examples 1 and 2;

35 Figure 2, entitled "5-HT4 antagonists in atrial fibrillation / atrial remodelling / atrial
pacing; Vehicle-treated group (n=7)", shows the changes in atrial ERP and incidence
of atrial fibrillation induced/caused by rapid atrial pacing and 5-HT, in a vehicle-
treated group of 7 minipigs;
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Figure 1, entitled "5-HT4 antagonists in atrial fibrillation / atrial
renodel ling | atrial pacing, Protocol - anesthetized ninipig M €GB 2605i al

.stimulation 30 el ectrodes”, shows a schematic outline of the protocol used

in the experinental generation of 5-HT-induced atrial fibrillation and
atrial renodelling in mnipig, and its treatnent with a 5-HT4 antagoni st

(SB 207266), wayeeized ng to Exanples 1 and 2; 35 Figure 2pcpshiolsas "5-HT4
antagonists in atrial fibrillation / atrial renodelling / atrial pacing;

Vehicle-treated group (n=7)", shows the changes in atrial ERP and incidence
of atrial fibri Figati3pemtitlat'5cHETH mapad i ytrisldibritlatioh v atbil rgpacdeling Aawdal 5- HT, in a

£o 0 e S e o aF B R B

ure ant sts In I al
fibrillation I Qf’rd F%ﬂﬂﬁ&’#ﬁ"ﬁbmﬁmﬁ?’ﬁ“ﬁdwﬁ %a!lpﬁggg gh% PRcat ed group
(n--7)", shows eieup efimiipigsitated witte3B-B02266and i nci dence of atri al
fibrillation3induced/ caused by rapid atrial pacing and 5-HT, in a group of
7 nini pi gfs tLeag%dre!\MAlihﬁﬁffm%senﬂdﬂrgbﬁ ' 1am£hisamﬁmddnuﬁéesent ed
version of the dg;gﬁ,f'g mai n
time points of %gmgg iﬁi uﬁg&iﬂgﬁdgl faﬁﬁgltf}glatlon and
atri al rem)delllng |n nnmp#ﬁ escr ed’in arrplez 10 Figure 4B is
a graph show ng he effect of serotonin (5-HT) on the AERP, in the absence

or presence Of FiEEABds 8 graphghpying theiefiect pive Wéﬁﬂﬁ“@h@%&%@bﬁm SB
207266, when uﬂﬁ@@%@fﬁihgm@fﬂpﬁdmﬂmp}ugapdmtbtfdﬁbencmf@m%lﬁﬁeWEcnshoms

si mul at ed SB- 208§#6the FgerealAcoinipigtrotadol;amd vs tine profiles for two 15

regi nens (120 ng on day 1 follomed by 80 ng once daily for 7 days versus 80

ng once daily frhred Howsihul vsumcproﬁlesfortwo

gl]-l[g::lolbgt ﬁ) Igglr %ﬁﬁké@ﬂ) #mg)go esdlcuH q{%e syr?'E] fo? %%rﬁlggén?gd)ecrl bed in

the introduction,’ 1. e a% descrl bed in one or nore of WO 93/18036; WO
98107728, WO 98/ 11067, WO 00103983; and WO 00/03984. 25 EXAMPLE 1 -
Experinental atrial fibrillation / atrial renodelling test results wth
SB-207266 30 Th&EXAMPBEShyt hnmic efficacy of SB-207266 (0.3 and 1.0 ngl kg,
i nt ravenous)20nas

SB 207266 - N-[(1-'butyl-4-piperidinylymethyl]-3 4-dihydro-2H-{1,3]oxazino[3,2-
aJindole-10-carboxamide - is made using the synthetic methods decribed in the
introduction, i.e. as described in one or more of WO 93/18036; WO 98/07728, WO
98/11067; WO 00/03983; and WO 00/03984.

EXAMPLE 1 - Experimental atrial fibrillation / atrial remodelling test results
with SB-207266

30  The antiarrhythmic efficacy of SB-207266 (0.3 and 1.0 mg/kg, intravenous) was
evaluated on the inducibility of AF in a model of 5-HT-induced atrial archythmia in
anesthetized Yucatan minipigs. As shown in Figure 1, prior to AF induction,
animals were sensitized by 3 hours of rapid atrial pacing (200 msec cycle length)
and concomitant topical application of 5-HT (4 mg/h) at the atrial stimulation site.

35  The atrial effective refractory period (AERP) and AF inducibility were determined
during programmed stimulation and burst electrical pacing.

In both vehicle- and drug-treated groups, rapid atrial pacing and application of 5-HT

cansed a reduction of AERP from 111.6 £ 2.6 to 90.9 & 2.1 msec, before application
40  of the vehicle or drug — see black diamonds (#) in Figure 1 and left-hand bar graph

in Figure 2. A smaller reduction of AERP was seen when 5-HT was added without
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eval uated on the inducibility of AF in a nodel of 5-HT-induced atri al
arrhythma in anesthetized Yucatan m nipigs. As shown in Figure 1, prior to
. AF induction, aninmals were sensitized by 3 hours of rapid atfi/dlEBdasi ng
(200 nmse a cycle length) and concomitant topical application of 5-HT (4
ng/ h) at the atrial stinulation site. 35 The atrial effective refractory
period (AERP) _and AF inducibility were determ ned dun
stinulati on af@%BW® el ectri cal paci ng. In both vehicle- '@ rug- treated
groups, rapid atrial pacing and application of 5-HT caused a reduction of
AERP from 111. Gatrialpaéing se®@hi® diannds (O)is Figurel e iAo showaimibe cightiband 140 of t he

vehi cl e or dr uggraplseeFitrackand 3 ah®esing)AH indueibilityr (& ikcidende 6ffH) civaedd bar graph

in Ei gure; 0A7?%Pdﬂu%s§i\%@%£;ﬂ ?@Bnguﬂ%(ﬁ%%@cym H'Iss}m& added

wi t hout - 4huredy i @l pacing - see
white di armng IEH“gd‘Ié—‘%{:;!;dz’rle . \Ang:ryn thebrq’raéht har?d bar graphs in
Figures 2 an . the pre drug I.nd % i nc dence f AF) caused by
10 successive bdﬁsélt 6?‘3’5 %@%b%é@éx “EB‘L %ﬂfe Iengt h) was
stabl e and repreriigition pES-HT g@isedsodpse-gepgmient increagerin HERF Spm ©Figure 2). 5

As shown in Fi gd%SﬁZ?apcpIIrOcﬂatt?r@mfmsactﬂﬁymaﬂtl@ﬂnafkse(m@ﬂ%I paci ng and
application of SeHifie)c A theanit theS AF drinebiligas rethicedfiom 64 & 65%ERef r om 90.0 2.7

to 102.3 207 ahEnckbPallgtod6 11MBEI0 + H%B; ivil @ ht)0.3nd @.03ngppd0.01).0/ kg

(p<0.01 vs vehicl e) At the same tinme, AF inducibility was reduced from 64
6%in the 10 ab dru a at 0.3 and
1.0 nol kg (pc PE%E'F!’: @ ?g?”egs %ﬁﬁ;g@éﬁbh% e}fectrve
properties in t R EPFY ﬁ; ¥yoeod f P PPRRCPE 3508 ’éh(or AF)
caused by rapi d selestiveproloagstipmof ariskwhperingss (enatheniag pidhs AFRY)or ol ongat i on of

atrial refradtoriness (l'engthening of the AERP). 15 EXAMPLE 2 - More
detail ed experinental atrial fibrillation / atrial renpdelling test results

with SB- 207266 AXAMPLEC | Mokd tdiled expebiventdnitaill meillagac anaili on of the

experi ment al q.gg,g?g ifi test FeShits with SEL2@2¢6Si on and concl usi ons given in
Exanpl e | above. Reference 1s again made to the Figures 1-3, and the

addi ti onal ur, and 4B ter i al and st ens
Mat eri al s. 'ij?g f'@ﬂf ?‘gﬂ% %ﬁ &a § o cgg’? out this
study:  Anest hé%tcasswa ‘?"2 psi t‘t%%?‘mﬁ.aéﬂr 4P d, Harl ow,

Engl and.  Arti ftheFigres L}andihe addiionshFigops 43 Harvard, South Natick, MA
USA-

Example 2 —~ Materials and Test Systems
25

Materials. The following technical equipment was used to carry out this study:
Anesthesia vaporizer: Boyle International 2, Medishield, Harlow, England.
Artificial repiration pump: Model 613, Harvard, South Natick, MA, USA.
Heating pad water pump: Model TP-420, Geymar Industries, NY, USA.
Blood gas analyzer: ABL 500, Radiometer, Copenhagen NV, Denmark
Pressure transducer: Model P23 ID, Gould Blectronics, Cleveland, OH, USA.
Drug infusion: B Braun Melsungen AG, Germany
Electrophysiological stimulation: S8800 stimnlator and SIU-5 stimulation

isolation unit, Grass Instrument Co., Quincy, MA, USA.
35 e Chart paper recorder: TA-5000 polyrecorder, Gould Electronics.

» Digital tape recorder: DTR 1800 Biologic, Claix, France.

30

Animals. Male Yucatan minipigs (12-17 kg weight) were obtained from Charles
River (Saint-Anbin les Blboeuf, France) and were maintained at rest over a 2-week
40  acclimatision period prior to experiments.
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Heati ng pad water punp: Mdel TP -420, Gaymar Industries, NY USA. 30 Bl ood
gas analyzer: ABL 500, Radioneter, Copenhagen NV, Denmark eos;spﬂgﬂ
_transducer: Mdel P23 I D, Gould Electronics, Ceveland, OH USA %

i nfusion: B Braun Mel sungen AG GCernany El ectrophysi oI ogi cai stinulation:
S8800 stinulator and SILT 5 stinmulation isolation unit, Gass |Instrunent
Co., Qincy, Mgk 35 Chart paper recorder: TA-5000 A rder,

Goul d El ectronics. Digital tape recorder: DIr 1800 Bi ol 6glc, ai x,

France. Animals. Male Yucatan mnipigs (12-17 kg weight) were obtained from
Charl es River (&zicat PrépdyationlofAnikble.oThe minipiga (ChadlesRiver \feanee)verafagedned at rest
over a 2 -week addpremedidai#a (2 mp/Re fiafePih ¢d5 Bip/kg kethrbing X RO Yefohd thductio’8 0 7 FEB
#og?p?/vgaso(z 511.2-1:?@{ m%ﬁs@ﬁé% inhatbtioh % oPaa{aamowmp 0/ Fg‘k:z‘f%r rTrg/ekg

di azepam + 13 ;E %{gkgm ne cd%mgﬁ;g)g i%t ??qqig%ggfﬁt hesi a by

| sof | urane |nh ’B‘P 5% f or

t echni cal prepar“??#gﬂﬂ) F’ﬁd‘am XQ“&P&’I&IW/P‘B@@WB?WNQWV%e long term5
anest hesi a was rgtifisiabiespirationj duringthe leftyhoracpiamy in ander tofkeepattetishbirodgsbar bit al (12
ng/ kg/ h). A neahdpH edthiniembmiahtimits (ARL S08achlyzedFhtd flledwatheters @eret 0 pr ovi de
artificial resplplaaédxﬁlﬂ:edmmﬂgnérh&dﬁidmmm&mwal Rss@fe{P¥3 DO keep arterial

bl ?ﬁdt gases gnd m%@f(ﬁhﬁ m&atiohi'h;s Q{i%&/g l'dlﬁl UI dfilled
catheters were gét!E ; &
arterial pressu ran C rgltlg éé&g? ]g :ﬁ%ra |ons
respectively. L 5°’ trocardl ogram
were placed for SHB‘Hli"'E‘B‘r FWW@%&SH’ E&') as of

el ectrodes were dsstesm.to the left atrial vval I for subsequent stinmul ation
(S8800 stimulsator and SIU-5 unit) and for neasurenent of an atrial
clectrogram . 1ExemplR I%MMM al Procedures Sensitization of the

Atrial Tissue. The left at ri aI appendage vvas sensitized by rapid atrial
paci ng (200 ns C&gj i el ectrical
20 renvodel l'i ng 3 ( %g%&s%&,ﬂ,ﬁiﬁﬁ% S

94, 2968- 2974

tgte
en Eg'gé st arting 30
trl% P’P%g; 1. 3b¢% ul ose

mn before efid dfm%ﬂ"}hi“ﬁl“
patch placed cl dselvfien ¢f @F‘ﬁﬁP’&?ﬁ!@ﬂh’&a@@g%wfmdpﬁ%@ﬂ?ﬂq%)appl i cation
was mai ntai ned usiapplicd locdiyasiog a cqiiolosepatrbiplanesitiose thike stialatibpse pat ch ret ai ns
the 5-HT in condsuodeniahdthisiSeHT application Afd miintained until the end of the

experiment. The celhilose patch retains the 5-HT in contact with the tissue. After

25  this period of sensitization and under constant topical application of 5-HT, baseline
atrial refractoriness and inducibility of AF were determined (see the cross-hatched
area in Figure 1, cross-hatched "pre-drug” bar graphs in Figures 2 and 3, and shaded
box from —90 mins to 0 mins in Figure 4A).

30  Electrophysiologic Study. The atrial effective refractory period (AERP) was
determined using a conventional single extrastimulus technique as previously
described [A. Bril, B. Gout et al., J. Pharmacol. Exp. Ther., 1996, 276, 637-646.] .
Briefly, a 8-stimnlus train at a basic cycle length 20% shorter than the sinus rhythm
was followed by a single premature extrastimulus (4 ms, 1.5 times threshold current)

35 introduced at progressively shorter coupling intervals from the atrial pacing until no
atrial response was obtained. The AERP represents the longest coupling interval
which failed to induce a propagated response in the tissue.

After determination of AERP, the atrial fibrillation (AF) challenge was
started. AF was induced following atrial pacing by a 2 sec-burst of stimulation

40  (basic cycle length 20 ms cycle length, 2 ms duration, twice the diastolic threshold)
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25 this period of sensitization and under constant topical application of
5-HT, baseline atrial refractoriness and inducibility of AF wer 7q§§%®ﬂined
_(see the cross-hatched area in Figure 1, cross-hatched "pro-ding

graphs in Figures 2 and 3, and shaded box from-90 mns to O mns in Figure
4A). 30 El ectrophysiologic Study. The atrial effective refractory period
(AERP) was detern1ned using a conventional single extrastinulus technique
as preV|oust O Juu WI[A Bril, B. Gout et al., J. Phar He %E . Ther .,
1996, 276, 637-646.]. Briefly, a 8-stinmulus train at a basic cycle length

20% shorter t hamusdaeemmthe Mémewa&o“fmﬂ@m Y. 4% $isHefiRa By 4Bt ur e

e S T

atrial response_was obtained. The AERP repr esents the | ongest coupling
interval  whi chsml?‘é@"ﬂf’?ﬁ%ﬂﬁce“ﬁ&rﬁ%ma? &eprodudple haselinegespensesiof ssye.  Af ter
det erm nati of ofninER(3 sugchasive ¥y chillenges), the minipigywerpEndonpip assignrgddo was st art ed.
AF was i nduced fecdiverithexgtedlerdistilledosaterifephiole geouf, re); edasecabtting fosstaf 8B at i on 40
(basic cycle | epghbs @3 B 1086, h-27) @iven i.v2 0¥ a Woiindlpetll 15t Gefolehe di astolic
threshol d) -29 W@&M@a{ a@ABgunemshoaﬁééewmsgaM@d wi t hin

t he vul ner abl e ﬁiﬂﬂl QEBF 9"915 e 113? | east 1 sec of
i rregul ar eI il ca c IV l\e/ AT db@? ecmg% aylﬁ1 ge%tudy Desi gn
and Dosi ng. %‘é’

animals (3 succ@‘%gﬁ"ﬁé"m“d?‘%ﬂ)eﬁﬁhé seoi%%lﬁﬁwémmdr y assigned to
recei ve either intesyalsteallfivsrecdverydf opimals from preiviohsbuest paging chelighge. Briefescal at i ng
doses of SB- 20%hé&bes(ibliGtingntie inaih thiy gotts of thé )progpculaare presesed iaFgureal 10 mi n
period 15 m n beddye determ nation of AERP and subsequent AF chal |l enge.
SB- 207266 wag di ssolved in sterile distilled water and adequate drug

sol utions were PSS esented a
vol ume of disti W?fer Sl aﬂ?ﬂ gﬁgﬁa %r %oﬁt}%% (10 m).
Each dose of SB- 'rl?f ls to all ow

recovery of ani AHPLSHGRP {tmspopt L Pmpaeaﬁals%ﬂsm A)and i of  schenes
i ndi cating the fetrifuged élmiwﬂﬁm'%ﬁcmmwm@g@ﬁMmQﬂFl gures 1
and 4A. 15 BEfal sabs¢quent analysisoRasnaGamplesweranat ovllected isEhe@RRI6 group:dihe each AF
chal | enge, bl oodeterniwaitest plisme caedtRtést SBROFIEBAvas péfdmél byiLC/MSMS t he end

of the bol us a%aimfagmassg,tofcy (i4 th8BigPpoOi Nt 15 min, see asterisks in
Figure 4A) and centrifuged (1500 x g, {fggr% n at 40). The pl asma sanpl es

were stored at -80C for 20 subsequent analysis. Plasma sanples were not
col l ected i n th&Exusple 2l Dats Hagpdling |&Analysis
25

ﬁ

Measurements and Calculations. ANl parameters were monitored on a chart paper
polyrecorder (TA-5000) and digital recording was performed throughout the
protocol (DTR 1800). When measured, heart rate was calculated from the ECG and
the mean arterial blood pressure was calculated from the pulse pressure. A corrected

30 QT was determined according to the Bazett's formula (QTc = QT {ms) / RR
(sec)12), AF inducibility was expressed as a percentage of responses obtained from
10 successive bursts and the mean duration of AF episodes recorded during the
sequence of 10 burst stimulations was expressed in seconds.

35  Statistical Analysis. Values are expressed as mean + SEM. Comparisons were
performed using analysis of variance (ANOVA) followed by a Newman-Keuls test
for multiple pairwise comparisons. The drug cffects were measured using ANOVA
for repeated measures. The inducibility of AF in response to burst stimulation was
analysed using a Kruskal-Wallis rank sum test. All statistics were performed using

40  the Statistica 5.1 release Package (StatSoft, Inc., Tulsa, OK, USA).
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determ nation of plasma concentration of SB-207266 was perfornmed by LUMSI MS
wth a LLQ for this assay of 5 ng/m in the pig. Exanple 2 - Data Handl i ng
& Anal ysts 25 Measurenents and Cal cul ations. Al parameters werelfdfiBt¥ied
on a chart paper polyrecorder (TA 5000) and digital recording was perforned
t hroughout the protocol (DTR 1800). Wen neasured, heart rate was

cal cul ated fr@@ebd8sECG and the nean arterial bl ood pregéy[;gmm%@ cal cul ated
fromthe pul se pressure. A corrected 30 QT was determ ned according to the
Bazett's fornmula (Qfc = QI (nms) / RR (sec)l1/2) . AF inducibility was
expressed as a Bumpia? oBeulf responses obtained from 10 successive bursts
and the nean duration of AF episodes recorded during the sequence of 10

burst stinul ati Mﬁ"me@x%emﬂzmon uﬁsﬁ@rgdsm tﬁémsaatabﬁfcmlofﬁﬁalaﬁm s. Val ues

are expressed pms cAfibifor SHEF WY dEEkat{Sh BeheARA! VST S Of

vari ance oééc ﬂl s tfest %r b‘gﬁﬁ pai rw se
0 ] sseto 0

conparlsons Thé 3 ec F

% r{ﬁasure us| VO%'& Igeat ed
neasures. The |FF(§Y? In "'fﬁ“laﬁﬁ‘ pF g!ggbl% P%‘la"%”tsl“?ﬁﬂ"’&f‘? n was

anal ysed usi ng #chdig Sl@ﬂif’ml’%ﬂgﬁa’mﬁ negnd tha combipation eftohpagieg @dper f or ned
using 40 t he St atHGwearesudiedion tht changes ﬁanilﬁ’gAﬁer(SstoansSbfamﬂ atriabpaging (208 ms  OK,
USA). -30 O 7 FbisichydlRagtfihd AER #6bsifeTchsiQecrtBabtn ENMHA.6 md to 935 Ul S
5-HT -1 nducem Ats.rslnal(nErybﬁklolmj sim'Mbnbﬂoﬁé&Iagopxéapaﬁphba‘&omghm@cﬁ@héteat ion of
rapid atrial Paghif gm Qﬁﬂﬁ ngso,{ ﬁ)zi__\:}ag t: p@ :—IT
was necessary t r te Fica errin attia
tissue to favouﬁ.h%J ﬁa@ eﬁ@@ﬂ%fm }d'—“%fai 515{ sﬂﬁ'%é‘f"&'ﬁ%l ation. For
thi s purpose, VWEW#HE‘FV@WP%Q%Q#MWW‘&& d atri al
paci ng al one, °Fﬂ ﬁ%mmqﬁmﬂﬁﬁiméﬁeéﬁﬁ -hpod barjgeaph inFigwm2. 5- HT were
studi ed on tlfe c hangissshpwn AERPrighthand barfrapb i Bigwe 2 i pigsisubjertedito rgpiti ng (200 ns
basi c cycl e | engiglthatriahpacirRbY simsltmeame afplication 6f5-HE GncRsHE AlFchilledgtd. 7 4.6 ns
to 93.6 t 10 3. @efGimédlinThe chidlctrete®dnbup e‘imbffedgiswmaah&aﬁdmla t opi cal

application for ,&u,ggu fgupq'mgg%‘;f E@E’,%l @104.0:k 6.5
ms versus 110.2  HT after

Wi ch was gwa%ﬁg ok Ca“se %%@%wt@n% latoveﬂ > FHJE one) . Sec
the graphs in Fidgunedee hallepsesyas showmyin fable 1 ?Wgraph in Figure 2. 15

As shown in the right- hand bar graph Iin Figure 2, in pigs subjected to rapid
right atrial padfegopSRi207266bi BHTIScaAlNR. | Kfdvetohs admibisirhlion sfig@esimgve AF
chal | enges  per faaesBESE-007266 (0/54kd QloGngd/ies i seskitte Ppips Bonldbdd dggl a stabl e and
reproduci bl € gependent increase in AERP from a predrug valoe of 90+ 3 ms to 102+ 3 and 110
25 14msat0.3 and 1.0 mg/kg, respectively (p < 0.01 vs vehicle). The decrease in
AERP caused by rapid atrial pacing plus 5-HT application was fully restored after
administration of 1.0 mg/kg SB-207266 (see Figure 3, left-hand bar graph). At the
same time, a dose-related reduction of AF inducibility was observed, from 64 + 6%
prior to treatment to 46 + 11% at 0.3 mg/kg (p = 0.139 vs vehicle) and 30+ 9% at
30  1.0mg/kg (p < 0.01) (see Figure 3, right-hand bar graph). The mean duration of AF
episodes was slightly but significantly reduced from 1.9 £ 0.4 sec prior to drug
treatment to 1.1 £+ 0.4 sec after administration of 0.3 mg/kg SB-207266 (p <0.05 vs
vehicle). No further reduction of the mean duration of AF was observed at higher
dose, as shown in Table 1 below.
35

Plasma concentrations of SB-207266. The circulating concentration of SB-207266
was measured in plasma samples collected 5 min aftet the end of each bolus dose of
SB-207266. The plasma level of SB-207266 obscrved with 0.3 mg/kg SB-207266
was 137.7 + 15.2 ng/ml (n = 6) and reached 562.3 + 40.1 ng/mi at 1.0 mg/kg (n=15).
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inducibility of AF (71 5% of positive response fromten bursts ﬁngpaCI ng
wth a range 69 to 74% over 5 challenges). The average duration EBR0p3

. epi sodes neasured 20 in response to burst pacing was 2.5 0.5 sec (range 1.2
to 6.7 sec) and was stable during the successive AF chall enges, as shown in
Table 1 below Effect of SB-207266 on S-HT-1nduced AF Intravenous

adm ni stration of increasing doses of SB-207266 (0.3 and 1.0 g) in
sensitized pi YO'¥WHd¥ced a dose- dependent increase in AERFG ‘F‘Wﬁi‘%\ predr ug
value of 90 3 ns to 102 3 and 110 25 4 ns at 0.3 and 1.0 ng/kg ,
respectively (p < 0.01 vs vehicle). The decrease in ABRP caused by rapid
atrial pacing plus 5-HT application was fully restored after

adm nistration of 1.0 ng/ kg SB-207266 (see Figure 3, |eft-hand bar graph).
At the sane ti riispled MesecburatioaiotAF Episides cansed bf RAfd atrialPacibg andSYHTVvAas obser ved,
from64 6% prior to treatnment to 4GaMinipigat 0.3 no/ kg (p = 0.139 vs
vehicle) and 30 9%at 30 1.0 ng/kg (p < 0.01) (see Figure 3, right-hand
bar graph). The neaogigiribh Riweh véiicle-@icd QSESB-20R66 rbARalahimaliut Si gnificantly
reduced from1l.9 0.4 sec prior to drug treatnent to 1.1 0.4 sec after

adm ni strationjof 0.3 [ny/ Kgehith@0mlEAus§p < |O. Ogmgﬁgqﬂ%&&e}) No| furt her
reduction of the nean dquration of AF was obderved at highe dose, as shown

in Table 1 bel pw. 35 Pllaggmrot GN&etidis t veide qf ProldngOl/ 2603 The o rcul ating
concentration of SB-207%266 was neasured in Ipl asma |[sanpl es| collecfed 5 nmn

after the end Jbuﬁﬁsﬁofboioﬂﬁoéosz@%.s 52'.311?6’.3’261691:%6 piﬁéﬁﬂ 1.e¥6l Df

SB- 207266 obsel )t [ kg SH-207264 was 1B7 1.2 nghp I  (n =
6) and reached 562 3 4JO 1 ng/m at 1.0 r‘rgi/kg (nE -B1 0 7 FEB 2005 WO
02111766 PCTI B 09244 Tabl e T Meany DuratT|on or |:p| Sofles cauped by

Rapi d atri al Pacing and 5-HT j§n Mnifpig Co ar 65;50 e-treated
and S13-207266 re ?ed ani mal s V%F%cle ( %5 61:/ g kg, 1.v.)
Control vehicl e ®Prle- drugo} 3 r <0.

Of 2 50 52 90 8£ ‘Q. 31_. ,n. 41 10 LJ_ J_U ‘-I- I"\I_ \ch) I' VC{I UC VS

vehi cl eNSP<0. 05P20 Y4 ZUr ugNSNS P<OA5P<0. 05 NS: not significant

Example 2 — Discussion

The results of the present study show that 5-HT exhibits a minimal effect on AERP
compared to rapid atrial pacing. In the goat it has been shown that at the time of
rapid atrial pacing initiation AERP decreased after 6 hours (physiological rate
adaptation) and that this reduction was further observed with time [M.CE.F.

10 Wijtfels et al., Circulation, 1997, 96, 3710-3720) . Our results show that 3 hours of
rapid atrial pacing in minipigs is sufficient to obtain a stable reduction of AERP
which characterises the electrical remodelling. In addition our resulis show that the
application of 5-HT either alone or in the presence of rapid atrial pacing marginally

! changed the AERP. This suggests that 5-HT may not be directly involved in the

15  electrophysiological mechanisms leading to AF but might rather play a facilitating

role in AF.

Although 5-HT induced a minimal effect on AERP and AF incidence, the i.v.
administration of the 5-HT4 receptor antagonist, SB-207266, prevents/inhibits (or

20 reverses) the AERP reduction and protects from AF inducibility in a dose-dependent
manner. These resolts are shown to be related to the plasma concentration of the
drug . These results suggest that inhibition (antagonism) of the 5-HT,4 receptor, for
example by administering SB-207266, appears to lead to atrial antifibrillatory
effects.
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5 Exanple 2 - Discussion The results of the present study show that 5-HT
exhibits a mnimal effect on AERP conpared to rapid atrial pacing. In the
.goat it has been shown that at the tinme of rapid atrial paci nguprp'FEi qﬁgion
AERP decreased after 6 hours (physiological rate adaptation) and eg this
reduction was further observed with time [MC E. F. 10 Wjffels et al.,
Circulation, 1997. .96, 3710-37201. Qur results show that rapi d
atrial paci ngwl 2786 pigs is sufficient to obtain a stabrgnpg@{????on of AERP
whi ch characterises the electrical renodelling. In addition our results show
that the application of 5-HT either alone or in the presence of rapid
atrial pacing nBrgapgldl ! Goncklipn®ed the AERP. This suggests that 5-HT may not
be directly |nvoIved in the 15 electrophy5|olog|cal nmechani sns | eading to AF

but m ght rat heﬁBB %”é%% |t°t at i ng g#;he:eﬁﬁcnon By sh"r“g%“'ﬂg i nduced a

m ni mal effet on m n of the

5- HT4 recept r'i‘i‘f‘s"i1 %’P“:‘ﬂ §f?hﬁ'%i‘ fogequsy 20 reverses)

t he AERP reductFlﬂﬁ%ﬁYWW@Bﬁ%@%ﬁWl richgRe; results sugeestibas SB28E208e pendent
manner. These r asiHTE reqeptosdntagenistsin [generabinay bakflective htreduicingirgatingpttiant r at i on of

the drug . TheSbriliatien)laispcisted)gifitd redtération (inbiekse) of die afriahERP) clizkatt)iziog a t he 5- HT4
receptor for M&Hﬂ'oﬁmbxmﬂ%ﬁbﬁ}ﬂddaﬂngﬁ%s&%@&c E2fS-Pandead to
at:riat antypfi By éja@l}’ effects. -32 0 7 FEB 20 WO 02111766

PCT/ GBO1/ 03544 Ex 2 - Conclusions SB-207266 was shown to reverse
significantly t &gﬁg%ﬁgﬁ :56*7263‘ -%lilé zéndf rial

paci ng and top| |n% |on mm nl y the

i nci dence of AF e |s e‘{f;’ @%ﬁ nd 5HT4
receptor antagofi? ?’@‘If o ting

atri al f|br|II&Fﬁﬁﬂ”m9§§G%P§P§ﬁmﬂmeP%”ﬂ%@FBpﬁPWEﬁ Fpﬁcrease) of the atrial
ERP charactdfizing a reversal of the atrial electrical renodelling observed
in the presence of 5-HT and 10 atrial pacing. The results with SB-207266
described in Exanple 2 (and also in Exanple 1), appear to illustrate a
novel approach for the treatment or prophylaxis of atrial renodelling

and/or atrial arrhythmas such as atrial fibrillation, by

adm ni stration/use of a 5-HT4 receptor antagoni st such as any of the
conpounds described herein. 15 0 7 FEB 2005
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WO 02/ 11766 PCT/ GBO:/ 03544 EXAMPLE 3 - Protocol for the treatnent or
prophylaxis of atrial fibrillation and/or atrial renodelling iDn; mﬁ?
.using orally adm nistered SB 207266 A currently preferred protoco r’ t he
treatment or prophylaxis of atrial renodelling 5 and/or atrial fibrillation
using SB 207266 or a salt thereof is now described in detail. This Protocol
descri bes adm ni stration of SB 207266 or the salt (hereinafter "SB 207266")
to patients WPR¥fpt omatic persistent atrial fibrill at YOYCRXES The
objective is the inhibition of synptomatic recurrences of atrial

fibrillation i nEkhﬁﬁﬁ.ElQ-ﬁ%tb&ﬂ‘fo%ﬂ‘{!&Quﬂéﬁ%i- H}hﬂ:ofamlfﬁﬂllﬁbdﬂ th

synpt omati c per Q’Béi HEmodbll p.ill §WB4Hge Who require
car di over si on (%!"‘3 car |ovgr5| on§ ar eéosu ta Syrrptoms of persi stent
AF may for exarrpl e include pal pitations, etc. Pa |en% ref(glrE bly either

have: t her apeuficumently pre Pra PS‘%WB‘PP 5efore

comencenent J 18edésr awiakfhrilption usipg SB of afpl igmow desqribpbinde
anticoagul ation for 3 weeks, they have a transesophageal echocardl ography (

TEF) which is nmmv&oﬁdagcﬁsésqamﬁndm\wsmmmdmmefvmﬂausahepari n until

aPTT is stabl e 8§86 dARedNAAPSptblosid RAGRN 0 Rerliadst QAR enRi ve SB 207266
preferably afteg gtgigg ﬁéﬁtdfg (t) Q 1L QR atri Fibri %g I n addition
to iv hepari.nR. 'gqm E;:zﬁ;g ap t%ase t nor & %él?% as the

hydr ochl ori d@ s % AX ’f"gn Pa é‘f&?eé | ly oral
doses of 20ngy, 4% iFeFArdYErsion ”&ID§§“F¥?§°‘F‘P @ hase). However,

on day 1 of thes'aﬁhknsmmQfmﬂﬂ!SBFmeamPl?mF’ﬁ%}@h’éﬁ‘mnﬁy’madm ni st er ed

at a singl e or aPaticomgrefigabdositberdvel. 5 tinmes (1.5 x) the dosage allocated for
the daily maint enakegpeititant@yglalitieq! Futarinpfoet 0 wetks pefort cominaglemerar al | oadi ng
dose of 30 r{g 7%&2{; ng is given on day 1, followed by a daily dose

f 20 , 50 35 About t
ﬁoursrrgfter adm ni s'tﬁlrgaa?&n&%ﬂ?gg#uﬁ‘Ea t- .VBI ey Vg,gq&%e 8:‘] SBWO
or

SR ?ﬁ( e
207266, patients re ont
phar macol ogi cal | y '%Fﬂ%‘f"é W%P‘é"fl rb’cﬂs ﬁ‘& FEEY current

(DC) cardioversion_ Either of the foll ow ng nono or bi- phaS| C
cardi oversi 3@ alPgtinntstrbneiye SBR0T66 proferablycaficr sSptotbtrapentin ratienagmiiationi ¥ Bi - Phasi c

1st Shock200 JouhtersTERIn ddditionso Rrhelpaginock250 Joul es200 Joul es 3rd Shock300
Joul es230 Joul es

SB 2057266 (e.g. as free base, but more preferably as the hydrochloride salt SB

207266-A) is generally administered at daily oral doses of 20mg, 50 mg or 80 mg

25  uid (measured as the free base). However, on day 1 of the administration of SB

207266, it is generally administered at a single oral loading dose of 1.5 times (1.5 x)

the dosage allocated for the daily maintenance therapy. Therefore, preferably, a

single oral loading dose of 30 mg, 75mg or 120 mg is given on day 1, followed by a

daily dose of 20mg, 50 mg or 80 mg respectively on subsequent days.

30
About two hours after administration of the first-day 1.5x oral loading dose of SB
207266, patients remaining in atrial fibrillation (and/or not pharmacologically
cardioverted) preferably then undergo direct current (DC) cardioversion. Either of
the following mono or bi-phasic cardioversion algorithms can be followed.

35

Shock sequence | Mono-phiasic |- Bi-Phasic

1st Shock 200 Joules 170 Joules
2nd Shock 250 Joules 200 Joules
3rd Shock 300 Joules 230 Joules
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-34 07 FEB2005 WD 02/ 11766 PCT/ GB01103544 |f the patient does not revert to
normal sinus rhythm (NSR) after the 3rd shock wusing one of the above

. sequences the doctor may at his discretion proceed with furth@7 B Hifpts at
di fferent energies. Successful cardioversion is defined as maintenance of
NSR fork 1 hr. 5 Follow ng a successful DC cardioversion to NSR
admnistratio oR 3& 207266 to the patient can be contl é;ri?? dai ly for
6 nmont hs (for 2 or for shorter or |onger periods: ose patlents
who spont aneously revert to normal sinus rhythm (NSR) can al so receive SB

207266 once dai Hyhefpatienf ¢oegnot regernytoropmal sipesrhshms(NSR) afiey the 3pbshpdince a
recurrence of Absigionknfthé labove chauéngestthedoctormdy ar his diseretid® pomedivatber t ed back to

si nus rhyt hm anfinGéeaneas itdifRrehCenbRRE StRcehiful 26rdidGdsionia Uified & shoul d

preferably cont hﬂﬂ@nm&h SNdcRAgYhat i on therapy (e.g. warfarin) throughout
t he period d ring wh SB 207266 is adm nistered. 15 The nost preferred

Protocol is ore given oOW.., S to iC erS| ste f duration z
48 hrs and < 6E§Iﬂ’ﬁ“ﬁs“ ‘f’“ﬁ‘gf“gﬁg g‘lrg‘ﬁ % O%O%ﬁz%f TEE (-) for
Cot + IV hepar the Patientgsp b Foptinued onsp iy @‘aawkeb x for shogteror

ardti oversion (l@moe@sam»@mwmmmmumwm&mmmef erably
also warfarin, (NSR)cmgsor&civeanQ?%ﬁ'bﬁqcmﬁlﬁBﬂEJgQGmam.rMemgwhﬁ AF i ncl udes

©Oor neans an1@pi sfkferts a RadrRhée AFUGTSY this AllyRlctBent SxDH Bardivekied! for the
patient. This cgpuhesfdi C,Jaﬁﬁan%%z.@wn orelve B dPI662 ECG (e.g. 12-1ead ECG
(0]

recordi ng show ng evi den f atrral tfibrillation or a rhythmstrip
[ggo(r)d;adlzog g géent % %r ge&n%gue%g%n&gamﬁgolm %glg.ev\’/ve b)y the doctor.
tthepenod during which SB 207266 is administered.
15
The most preferred Protocol is therefore given below:

Symptomatic persistent AF, of duration
2 48 hrs and < 6 months, therapeutic
anticoagulation = 3 weeks
or
TEE (-) for Clot + IV heparin

Administer SB207266 (loading dose)

DC cardioversion (if necessary)

!

Continue with daily SB207268, + preferably also
warfarin, for e.g. 6 months

A "symptomatic recurrence” of AF includes or means an episode of palpitations or

20  other symptoms typical for the patient. This can be further established by cither a
ECG {(e.g. 12-lead ECG) recording showing evidence of atrial fibrillation or a
rhythm strip recorded on a event recorder device and optionally reviewed by the
doctor.
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PCT/ GBO ro03544 EXAMPLES 4,5,6,7 and 8- SB 207266 Pharmaceuti cal
conpositions Exanple 4 A preferred oral conposition for SB 207266, for human
.oral administration, is as 5 follows: 10 SB-2072665.0 ng M chc?rBEﬁtZﬂﬂEl i ne
cellul 0se30.0 ng Mannitol 112.0ng My Stearate 3.0 ng Tabl et wei ght 150 ng
Exanple 5 15 A nore preferred oral conposition for SB 207266, for human oral
adm ni strati OWOomn@ﬁ follows: SB-207266 5.0 ng M crocpyfEadiisy €

cellul ose 50.0 20 BPMC (hydroxypropyhnet hyl cel lul ose 12.5 ng Sodi um
Starch egcoIIa 12. 5 D|caIC|um osphate 167.5 ng My stearate 2.5
ng 25 Tabl et wet »PhbanieS ﬁ"’ﬁﬁ?gﬁ teal pompasitions eadi |y be

I ncreased to 20 ng. This corrp05|t|on Is the result of a granul ation
process. 30 Exalghmplé4The tabl et of Exanple 5 can be varied by inxeasing
the dose of SBA%Reteitdl okdl 66Mmposititn fod SB 207266, febumbtorall adSthisitidnRasur ed as the
free base), andghwdecreasi ng the amount of dical cium phosphate
accordingly while keeping the 250 ng tablet weight constant. 35 Exanple 7 -
SB 20"1266-A T Blﬁgg wi th 10, 25, d 40ng strength (nmeasured as pure
tree base) Tabl %0t ai ni ng the AYdPbchloride salt of SB 207266 (SB
207266-A) in a h Hliinecglldless g (measured as the fire base) were
made according Mﬁnﬂlﬁé conpositioniiH0m® t he table bel ow. These tablets were
desi gned to e MgStearme t he treat net0dy ot ocol -36 0 7 FEB 7005 WD 02111766
PCT/ GB01/ 03544 described in Exanple 3, using two of the tablets a day for a

total daily dosegfswdsht 50 and 150 mg

Example 5
15 A more preferred oral composition for SB 207266, for human oral administration, is as
follows:
SB-207266 ' 50mg
Microcrystalline cellulose 50.0 mg
20 HPMC (hydroxypropylmethylcellulose) 12.5mg
Sodium Starch glycollate 12.5 mg
Dicalcium phosphate 167.5 mg
Mg stearate 2.5mg
25  Tablet weight 250 mg
The dose in this composition can readily be increased to 20 mg. This composition is the
result of a granulation process.
30 Exampleé

The tablet of Example 5 can be varied by increasing the dose of SB 207266 from 5 mg to
up to 20, 60 or 80 mg (measured as the free base), and by decreasing the amount of
dicalcium phosphate accordingly while keeping the 250 mg tablet weight constant.

35 Example 7 - SB-207266-A Tablets with 10, 25, and 40mg strength (measured as
pure free base)

Tablets containing the hydrochloride salt of SB 207266 (SB 207266-A) in amounts of

10, 25 or 40 mg (measured as the free base) were made according to the composition in
40  the table below. These tablets were designed to be used in the freatment Protocol
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80 ng respectively as called for in the Protocol. Exanple 7 conposition

Functionantity (ng/tablet) Ingredient 10 ng25ng40 ng Active | ngreﬂg) PE',;E ]
~tablet tablet tablet SB-207266-APIstrength strength strength 11.0%27 Z{]ﬂ 0*

O her I ngredi ents Conpression &0.050.050.0 Mcrocrystalline Cellulose
(e.g. Ph. Eur. or NF) granulation aid 12.5 .12.512.5 Hydroxypropyl net hy

| Bi nder cell u] oseN'(_Z6e6. g. USP) Disintegrant 12 512.512.5 Sodi um starch

glycoll ate (e‘f’vﬁ.w or Ph Eur) Major diluent161.5145. 0128CHERUIAEH, hydr ogen
phosphat e di hydrate (Di basi ¢ Cal ci um Phosphate dihydrate) (e.g. Ph. Eur.
or ubricant. 5. 5décrite®in ExXMR@RSS hding thb opthadhblett £ d4y.forotaliily daé of\dB) 50 and

Granul at i Ng* ** * §§ mg respectively as called for in the Protocol.

Example 7 composition
Ingredient Function Quantity (mg/tablet)
10 mg 25mg 40 mg
tablet tablet .  tablet
strength  strength  strength
Active Ingredient
SB-207266-A API 11.0* 27.5*% 44.0*
Other Ingredients
Microcrystalline Cellulose Compression & 50.0 50.0 50.0
(c.g. Ph. Eur. or NF) granulation aid
Hydroxypropylmethyl Binder 125 . 12.5 12.5
cellulose (e.g. USP)
Sodium starch glycollate (e.g.  Disintegrant 12.5 12.5 12.5
NF or Ph Eur)
Calcium hydrogen phosphate ~ Major diluent 161.5 145.0 128.5
dihydrate
(Dibasic Calcium Phosphate
dihydrate) (e.g. Ph. Eur. or
UsP)
Magnesium Stearate (e.g. Ph.  Lubricant 2.5 25 25
Bur. or NF)
Purified Water ** (c.g. Ph. Granulating ** ** i
Eur. or USP) solvent
Opadry White YS-1-7003 Film Coat 6.25 6.25 6.25
Purified Water **. ** ** *%
Total Tablet Weight 256.25 256.25 256.25

* Equivalent to 10, 25, 40mg respectively of pure frec base
5 **Removed during processing

- The SB-207266-A tablets of Example 7 are packed into high density polyethylene
(HDPE) bottles with plastic, child-resistant, induction seal caps.

10  The formulation used a wet granulation process using an insoluble major excipient,
Dibasic calcium Phosphate dihydrate (or Dicalciom phosphate). Dibasic calcium
Phosphate dihydrate is the major diluent together with microcrystalline cellulose
which is added to disperse the granulating solvent and to aid in the overall
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Purified Water ** (e.g. Ph. Eur. or USP) solvent 6.256.256.25 Opadry Wiite
YS- 1- 7003Fi | m Coat Purified Water ** ****xx Tota|l Tabl et 07 FEB 2005

. Wi ght 256. 25256. 25256. 25 * Equi valent to 10, 25, 40ng respectively of pure
free base 5 ** Renoved during processing The SB 2(Y7266-A tablets of
Exanpl e 7 are packed into high density polyethylene (HDPE) bottles with

pl astic, chi |Q0r§§1l-,&t ant, induction seal caps. 10 The fol;"c%;%tl [y used a wet
granul ati on process using an insoluble major excipient asi ¢ cal cium
Phosphate di hydrate (or Dical ci um phosphate). Di basic cal cium Phosphate

di hydrate is thempegssibilityi [Thebindinpspentiadded i hydroxyprapylrethylediloseard del | ul ose

whi ch is added granutition@carict bt i oaventibriangixegrangiator.aTe ghapuiaimix isn t he overal |
-37 0 7 FEB ZOO&MH@MWM%W&WQ%Mg}mtﬂd The bi ndi ng

agent added is E@wﬂ@ a.f@ﬁ: D¥caht t& fokth r@ggg_, H%?Taﬂé@ﬁl-,” ation is
carried out i-n a tonyen| X nl e gr dried,
screened andsm wy?‘h ;“’%Ilgl um's tgﬁrlc%ﬂg‘"l d%taﬁ?{*fm{ﬁazfggé’?% I SI n{&%eant and

magnesi um stearate as a lubricant to formthe conpression m x. Tablets are 5
produced on a s&rampa % W%W@Wgﬁr’@g@rfﬂaﬂ’i@e&‘&ﬁmﬁ@‘éf“fﬁgf"‘%’/al or round
i n shape. ExanpPec#ss- Detail ed Manufacturing Process, In-process Controls,
and Assenbly Process 10 SB-207266-A, mcrocrystalline cellul ose, dibasic

cal ci um phOSllohaBB-zdﬁwH,%h&oc ewﬁmmﬁﬁlﬁiﬁm& hat€ dihldthieSandar e bl ended

hi gh shear m xer aodBiopimkd ‘%gﬂﬁT &%ﬂb‘e“&d ﬁ&dﬁﬂ‘ﬁg“"m@“ﬁm“’%ﬁ”eé' Qier
and arethentr s e bl { rllljlgre é’ggare le %‘% biM-.Ilegl sodi um
starch gl ycol | a dﬁ"’f‘gg‘?ﬁﬁ? 5

conpressed i nt ot “‘1’?1‘(‘3, t abl et cores
are film co&t edormqgimw%e@a%“mgm mss @pa&h&cwwéﬂnrs- 1- 7003.

1. 0G anul at i on. citenging lwe addious ABPEGG of Kipadry White ¥811F108B cel | ul ose, 1.1

hydr oxypropyl nethy | cellul ose and di basi c cal ci um phosphate 1.2

Procedure:
10  Gramnlation.
20 1.1  Blend the SB-207266, microcrystalline cellulose,

hydroxypropylmethyl cellulose and dibasic calcium phosphate
dihydrate in a suitable high shear mixer-granulator.
1.2 Add the purified water to effect the the granulation.
1.3  Dry the granules in a fluid bed drier.
25 1.4 Pass the dried granules through a stainless steel screen using a
suitable mill.
1.5  Determine the yield of the granules.
20 Manufacture of Compression Mix.
2.1  Blend the required quantites of sodium starch glycollate and
30 magnesium stearate with the dried granules
22  Deternmine the yield of compression mix.
3.0  Tablet Compression.
3.1  Transfer the compression mix to a snitable tablet machine.
3.2  Compress the tablets.
35 33  Detcrmine the yicld of the compressed tablets.
40  Film Coating.
4.1  Transfer the tablet cores to a suitable coating machine.
42  Rotate the cores and spray on aqueous dispersion of Opadry.
43  Release test samples arc taken randomly from the batch and
40 appropriately labelled.
50  Bottl filling
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dithydrate in a suitable high shear m xer-granulator. 1.3 Add the purified
water to effect the the granulation. 1.4 Dry the granules in a fluid bed
.drier. 1.5Pass the dried granules through a stainless steel scre@n Fa8ililg a
suitable mll. Determne the yield of the granules. 2.0Manufacture of
Conmpression Mx. 2.1Blend the required quantites of sodium starch

glycol l ate angopggngsi um stearate w th the dried granul gsydputpBier m ne the
yield of conpression mx. 3.0Tablet Conpression. 3.1Transfer the conpression
mx to a suitable tablet machine. 3.2Conpress the tablets. 3.3Determ ne the
yi el d of the conpressled HBBE bettes art filled tortheCpgropringe fillicobliy; mdwrtion sealed t abl et
cores to a suitabl e coat additsheith Nchild redis@itaaptisingshisabonemamdd spray on
aqueous di spersion of Opafiiphentd. 3Rel ease test steles are taken randomy from
t he batch and appropriately |labelled. 5. 0Bottle filling -38 0 7 FEB 2005 WD

02/ 11766 PCT% r§5§4 5.1 HDPE bottles are f| lled to the appropriate

fill count, i % seal ar?d fitted with ﬂH esi a%&nt cap using
suitably automm %‘SF?Pt%’tmﬂ% 5 f“gExaan e 7,

fornul ati ons coPB3PTH @wﬁg nipt the dpgg givepbei

hydr ochl ori de sM@)MWﬂMM@IWWMMW&@Nﬁ@SG%e base) can
been used to naiog aidthb 6ther ex¢lpiet ambunits ify the R arhplé Aborhpobitiads, bueadplstingf 256. 25 ny
and the othagp emsiaﬂbmbfmm{ A Pd3ghate ditiyiaR udedG i ambint N8B but adj usting
10 the anmount Obgkb GhiR Bhes (ﬁ.ovﬂl hydrate used as the anount of
SB 207266 vari es. se ta Iets can round or oval. TESTS FOR 5- HT4
RECEPTOR ANTAGON ST ACTIVITY AND 15 ACTI VITY OF SB 207' 266

TESTS FOR 5-HT4 RECEFTOR ANTAGONIST ACTIVITY AND
15 ACTIVITY OF SB 207266

1) Guinea pig colon

This animal mode] is described by Wardle KA and Sanger GJ (1993),
Br § Pharmacol; 110 1593-1599. _

20 Male guinea-pigs, weighing 250-400g are used. Longitudinal muscle-
myenteric plexus preparations, approximately 3cm long, are obtained from the distal
colon region. These are suspended under a 0.5g load in isolated tissue baths
containing Krebs solution bubbled with 5% CO9 in O and maintained at 37°C. In

-all experiments, the Krebs solution also contains methiothepin 10-7M and

25  granisetron 10-6M to block effects at 5-HT1, S-HT7 and 5-HT3 receptos.

After construction of a simple concentration-response curve with 5-HT,
using 30s contact times and a 15min dosing cycle, a concentration of 5-HT is
selected so as to obtain a contraction of the muscle approximately 40-70%
maximum(10-9M approx). The tissue is then dosed every 15min with this

30  concentration of 3-HT. In some experiments, this tissue was dosed alternately with
an approximately equi-effective concentration of the nicotine receptor stimulant,
dimethylphenylpiperazinium (DMPP). After obtaining consistent responses to 5-HT
(and when appropriate, DMPP), increasing concentrations of a putative 5-HT4
receptor antagonist are then added to the bathing solution. The effects of this

35 compound arc then determined as a percentage reduction of the contractions evoked
by 5-HT or by DMPP. From this data, pIC5q values are determined, being defined
as the -log concentration of antagonist which reduces the contraction by 50%. A
compound which reduces the response to 5-HT but not to DMPP is believed to act
as a 5-HT4 receptor antagonist.

40 SB 207266 had a particularly good activity.
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1) Galnea pig colon This animal nodel is described by Wardl e KA and Sanger
Q) (1993), Br 3 Pharmacol; 110 1593-1599. 20 Mal e gui nea-pi gs, wei ghing

. 250-400g are used. |ongi tudi nal muscl e- nyenteric pl exus preparthEB?E
approxi mately 3cmlong, are obtained fromthe distal colon region ese
are suspended under a 0.5g load in isolated tissue baths containing Krebs
sol ution bubbled with 5% CO>2 in 02 and mai ntained at 37C. _In all
experinents, YR8YK/%hs sol ution al so contains met hi ot hepf Ve and 25
grani setron 10-6Mto bl ock effects at 5-H T1, 5-HT2 and 5-HT3 receptors.
After construction Qimapmﬂsqmgmaﬁdﬂmgwma@uﬁmes-mth 5HT, using
30s contact ti %ateﬂcSﬂfi@@dﬁtJhﬁfaétaﬂe&ﬁ »-HT is

sel ected so as 5 t&a n%g%m 9311 R &l y 40-70%
s R e

al ternately witHT cuney] Mwm& i e appaRRtate et Loht of t he
ni cotine recept®t Vgth&ﬂlﬂpanotslgﬂﬁFWVﬂ'ﬁeph'eﬁvwmpW highertiopgenttabongPX. Af ter
obt ai ni ng consi $r&M andebqve)) the nakimvn refponse 2015+ Hkves redlpged ordoadeetratibhd PP) |

i ncreasi ng Conc%hmﬁumaaomemt@tswmvﬁsdrﬂ&asﬁcﬂaﬁnbelocﬂ%a%gﬁmcst are then

detorm ned 5 a bﬂ&g‘ﬁsﬁéﬂy‘”@% b;?é“g i o %L&g'fimmgar by, 5-HT or
by DM PP. From s Aet erm bel n fined as
the -10og concent?t? Eﬂ“ﬁ‘f"‘ E““&?Féed b?%(’:’fﬁ%on by 50% A

conpound whi ch fePaERtaton (AE-Mag d5 I—FI' but not to DMPP is believed to
act as a 5-HT4 r ecdi-I2émbagonlictestedsgaisi tteortadidngroked pwthe $-&luar | y good
activity. -39 OreéephdripaBiaiCigonDBIMI 1] TibheseeXpetnonitd, SBR0O2266+ Arethived heesence of 5-
HTi, 5-HT7 asd akiftotepeie e BRMU BOAMb® causind alpfior fphOfe 8ift  th®nophasi ¢ ch
ol i nergi cal | y- neglicéfiaforcREto Q{ulvgn characterised by a pEC50 of 9 2 0.06

14) . |
(82207)266) n?rlgailggegto gégé:f%i% flabﬁ 1] égr%ﬁgu w@gﬁ% S |ft of the 5

5 HT curve with °pA2 was 10.4
0.1, with a slo R?PP’F%‘P At fhe bighest, B§i gher

concentrati dfs (Whish redyge magigpmahTsyoked epntragtionsiayesppnsesy TV was
reduced in a comitbint90aminues. Sd'éve;mfémscmnmrwﬁlflthatsfeﬂm‘@levﬁaasﬁsim?ZGG-A was
not due to a |local anaesthetic action or to a direct antagoni sm at

chol i nergi c recept orpiglesAfiic * DMPP-evoked 10 contractions (a nicotinic

receptor agonist WhicehpSitak e eaefinthe filt i shGBENS bRk screen
25 (Naunyn-Schmiedeberg’s Arch. Phammacol 342, 619-622),

SB-207266-A (10-7M) shifted the curve to the right with an apparent
reduction in the maximnm response when compared to controf curves with 5-HT
alone. The estimated pKy, (-logiq Ky,) of SB-207266-A (SB 207266 as HC1 salt)
was 10.]1 (n=2).

k)] Rat oesophagus
Rat oesophageal tunica muscularis mucosae is set up according to Baxter et.

al. Naunyn-Schmiedeberg’s Arch. Pharmacol., 343, 439446 (1991). The inner
smooth mmscle mbe of the mugcenlaric mucosae is isolated and mounnted for

35  isomettic tension recording in oxygenated (95% O9/5% CO,) Tyrodes solution at
37°C. All experiments are performed in pargyline pre-treated preparations (100uM
for 15 min followed by washout) and in the presence of cocaine (30pM). Relaxant
responses to 5-HT are obtained afier pre~contracting the oesophagus tissue with
carbachol (3pM).

40 In the carbachol-contracted preparation, 5-HT produces
concentration-dependent relaxations, with a pECsq of 8.1 3 0.03 (n=18). In contrast
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hence a muscarinic receptor-nmedi ated contraction) were unaffected even by a
hi gh concentration (10-5M of the conpound. SB-207266-A was al so tested

- agai nst the contraction evoked by the 5-HT4 receptor partial QdocrlesZﬂU[;Bl MJ
1. lii these experinents, SB-207266-A reduced the 15 maxi numresponse to
BJMJ 1, without causing a prior right ward shift in the

concentratlon response curve. The apparent non-surnountable activity
observed with"$ QNEZ)WZGG A was not due to irreversible bfOCRREESEF the 5-HT4
receptor, since the antagonistic effects of SB-207266-A could be reversed
upon washout . Notﬁ&@:d&i—@i@&&lbnﬁﬁd&&ﬁﬁefc&hﬂﬁm4ﬁ&p(mktinei&oﬁﬂﬂmm mim

g Hr']' evoke](czl ron feb&idr hAB Bllocalec® SP MR SASoth Rusici T hROY SR nssluHL éﬂfg mt{bn,9§ ?)ngt eiS t
uch a profile |s£ﬁ9; ’ %&%&hﬁ igle
Atria OorrpoundsSﬁ esA n%éu Ecn a&dagé{% nta i I ng screen 25
(Naunyn- Schm edg %%:;; ? %[ A (10-7M
shifted the cur mW"P??‘h'ﬁas 2he maxi mum

response when c@ﬂ%eHO‘?’b"eb %IOb@QP@BéhWPWe%ﬂﬁWW%%?F@“mPH@ ti mat ed pKb
(-10g10 Kb) of .SBEREGAMGGoRsitBBwRDT S oEs1040 In vibw pf thabigh sedectivityof $B- 30 3) Rat
oesophagus Rat me@hageal}nqumepta:mmh%iﬁrcm%ﬁmea-@gxssmcdu@mﬁccordi ng to
Baxter et. Of &awﬁﬁa%n ﬂ'r&ﬂﬁfgﬁﬂd}) seldetivitPRalySRCR s likel§ 3t thd 39. 44 6
(1991). They g@ sdhpga%msg&dtﬁnwsae i's isolated
and nount ed for 5 'S%{h' rec rell N9 ek %(yglgn 95% 0215% C02}
Tyr odes sol uti of ﬁ?i“aﬁ%ﬁ ﬁgﬂ ﬁ' £ 4 3 rgyl i ne
pre-treated preﬂ'é?‘&‘iﬁnéﬁﬁs("im c high § ) and in the
presence of coc&cppor(rehye to responses to 5-HT are obtained after
pro-contracti ng4 he Mgmgwmmmms-m4mmm (3M. 40 In the

car bachol - cdst r act editgraffinity af SE207266-A Foyyigiet hippscampal 5eHT)Y re@piosrwadependent
rel axations, w W%ﬁb:&oﬂo%ﬂ&%ﬁh@*ﬁ)abeﬂeﬁS%ﬁn@@bm40 07 FEB2005
VO 02/ 11766 PCT's%ioQﬁé%m%aﬁ 93/PASHTE) ot mmﬂsﬁnﬂveem the 5- HT4

receptor is n eypp ej% ?p t he snoot h
muscle. In the r es ﬁus %reﬁara Lon, g?@%ﬁ co ggt ation -
dependent |y f“g}g%n% ed the maxi mum
response ev Rhilegpe P3Gy 508 mﬁm 1A
1C and 5—HT2 receptors. In addition, the 5 H’I‘3-selecl:|ve hgand gramsetron
inhibits [}251)-SB-207710 binding in hippocampus with a pKi of below 5,
indicating negligible binding of the radioligand to 5-HT3 receptors in this
preparation. In this system, 5-HT binds to the 5-HT4 receptor with a moderate
25  affinity (pKi 6.6 £ 0.1 (5=0)). SB-207266-A inhibited the binding of 1251-1abeiled
SB-207710 with a pKi value of 9.48 1 0.06 (n=3), a value slighily lower that the
pA>/pKp estimates determined from antagonism of functional responses in other
tissues,

30 5 Selectivity of SB-20r7266-A (SB 207266 as HC] salt) in vitre
SB-207266-A has been evaluated on a variety of non-5-HT4 receptor
binding assays. The results are shown in the Table below. Functional studies on the
rat stomach fundus reveal an affinity for the 5-HT9p receptor of 7.47. Clearly there
are several orders of magnitude of selectivity for the 5-HT4 receptor over the other
35 receptors tested.

Receptor Binding Studies ~ pKq
5-HTyA <5.00
5-HT1p <5.00
S-HT1g <5.00
5-HTpp 5.89
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5 'depressed the maxi mum response it was not possible to determne a reliable
pA2 estimate. However, the data obtained with the | owest effective
_concentration of SB- . 207266 -A are consistent with a pA2 of z 0018 108 vi ew
of the high selectiV|ty of SB- 2(Y7266-A as a 5-HT 4 receptor antagoni st
(see previous guinea-pig isolated colon data and subsequent radioligand

binding selectivity analysis), it is likely that the 10
non- sur mount aBP&¥ Eﬁ?‘agom smis due to a slow dissociation o@; /ﬁ:fw conpound

fromthe receptor. This occurs because of the |ow 5-HT4 receptor reserve in
rat oesophagus and the high sifri,pity of SB-207266-s47at the 5-HT4 receptor,
relative to 5-HT itself. 4) Bypding to Piglet H pgaganpa ! 5-HT 4 Receptors
15 The affinity of SB-207266, or piglet hippocanpgl 5-HT 4 receptors was
determ ned frominhibition oﬁﬂb hdi ng of the 125] 6agbel | ed 5- HT4- ant agoni st
SB- 207710 [Brown AM Young T®2 Patch TL, Cheung o@ K aumann A), Gaster LM
and King FD (1993), Br J PhaP#amcol; 110,1 OP]. Thi 3 adi ol i gand has a high
aff ci tyf or piglet hGArBﬁpocampaI m¥Wmbr anes ( KD= 86
11 p M, Bmax =16 3 20 fnol BDZ protein (n=4)) wi® the pKj's for SB-207710
are 6 or less at 5-HT 1 A 5yHT1C and 5- HT2 recepims In addition, the
5-HT3 -selective |igand gran g@ﬂ, I nhibits [ - SB- 207710 bi nd| ng in

bi ppocanpu s with a pKi of b%o i ndi cating gi bl e bi nding of the

t

radioligand to 5-H T3 recep f this prepatﬁﬁ% In this system 5-HT
binds to the 5-HT4receptorc{‘ai“”fﬂrfJ noder ate 25 ity (pKi 6.6 0.1
(n=9)). SB-207266-A inhibited the binding of 1251-1abelled SB-207710 witl#
a pKi val ue of 9)48 5-BTd6dyced Bptility ivdégesstcicpopehl v | ower that the pA2/ pkB
esti mat es det er m nedCdniponds ateacpedifarimtdbitidnlin the irorie metigdgestgbsiinn ot her
tissues. 30 S) Sghfaitiod of s moktits 8y BRE 249264, SheR QdstifcCpralandtiChgenetl t) in vitro
SB-207266- A has ]%%&ﬁ-ﬂm?éfﬂl mmwhh@tmgfgmogg1&gw4 receptor binding
ul'ts

assays. The res “ﬁ({ mq&lwdstudl es on the

rat stonmach fundus a n o f of 7.47.

Qearly there ar°§°'§’§€t ‘H’é’r F"éﬂn%g"dfﬁﬁ% Eﬁﬁ or the 5-HT4
”%a‘P

recept or over t PEEVPUHE |ng St udi espKd
5- ATl A<5. 00 5- HM%@W&%WW@WM?W% 2005
10 contractnhty,usuallySorlOugkg‘ For each experiment, S-HT is administered iv

at 30 min intervals. After two consistent responses, antagonists are injected iv or
dosed po in a gelatine capsule 15 min before the third injection of 5-HT.
Both iv and po, SB-207266-A dose-dependently antagonised the contractile
response to 5-HT [IDsq 1.3 (Confidence Limits 0.1-14.0) ug kg1 iv, 9.6 (CL 0.7-
15 128)ugkg ] po}. Furthermore there was no effect of SB-207266-A at any dose on
basal motility. There was no consistent or significant effect with 5-HT1, 5-HT7 and
5-HT3 receptor antagonists.
The duration of action of SB-207266-A was determined after iv dosing. At
the lower doses of 1 and 3 ugkg-1 the effects were variable and apparcntly
20  reversible, whilst at 10 and 100 ugkg-!, the antagonism lasted for more than the
duration of the experiment (285 minutes).

5) Antagonism in Anaesthetised Piglets
In these expetiments, antagonism is assessed against the 5-HT-evoked
25  tachycardia, a response that is mediated by the 5-HT4 receptors. All experiments
were in 2-5 day old piglets in which the vagi were sectioned. 5B-207266-A (SB
207266 as HCl salt) at doses of 0.1, 0.3 or 1.0 ugkg-1 given intravenously
antagonised the S-HT-evoked tachycardia in a dose-dependent manner (n=2 each).
At doses which substantially antagonise this 5-HT4 receptor mediated effect of 5-
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WO 02111766 PCTI GBO | 3544 5-HT2C 5.57 5-HT3 5.94 Al pha! <5.52 D25.63 D35. 53
GABA>5. 00 BDZ>5.00 H 5.40 Opi ate kappa(pKi) >6 Opiate mu(pKi) >6 Opiate

.delta(pKi) >6 4) 5-HT-induced Motility in dog gastric pouch ComBduirds)esr e

tested for inhibition in the in vivo nethod described in "Stinulation of
canine notility by BRL 24924, anew gastric prokinetic agent", 5 Bernudez
eta[, J. Gastwﬂ%ﬁ r1t_‘enal Motility, 1990, 2(4), 281-286.

previ ously prepare i denhai n gastric pouches are fasted overnight. For
each dog, dose-ranging studies with 5-HT are also perforned previously to
ascertain the mHT(ﬁéllﬁlughgal\nerr)absm(qver)ﬁdmtagmm@umgple& ovethe oduci bl e,
chol i ner gi cal | y-diafmdbnadf @ expeig@se i n toni ¢ and phasic gastric 10
contractility, usuaIIy 5 or 10 ug. kgl. For each experinment, 5-HT is

adm ni stered ivyy gﬁ nsi stent responses,

ant agoni st s e LY Ok < sed po |n a ge at| ne capsule 15 mn before
the third m%éctso‘g‘lﬁ%w v and SB— 207266 A dose-dependent |y
ant agoni sed the contRa% Spr?%@ aviers. Charss Riyer;23953908) ae hopgsdin dence Limits
0.1-14.0) ug kgsy_oupa/ofeghsm(a@eld@gmomfsr&@s; ﬂxgxgpﬂ}sehousmwmmthere was
no effect of SB-adipeéRer6 thelxperingentyl rdas for é daybd psiar to the experitogntal e r@Gn thais no

consi stent or SIcgmﬁﬂcﬂtalrﬁay&is‘ﬁsidnﬁnﬂtéinﬁclﬂHb te&cé]ﬂ'ﬁmﬂd\sfab’énzbﬂi&efxﬁeeptor

dos ""%‘)“kfts%"hem“‘ f;f"b e e bl o and
si ng vari
apparently 20 r ver5| ?‘.}9% Z q'gi) a %% %gﬁﬁc p§“ ant ni sml asted
for nore than t Wﬁﬁl’% R aéﬁg? ':5‘) tagoni sm

i n Anaest heti se of whyterprrspex 54 €1 ér3i7|"r’é'rft SIS essed

agai nst the 5- Hﬁoet/seﬁséad polig. a’@@yﬂ@arrlﬁﬁlaldedalprletsﬁﬁmwﬁ wndithe box iscviighilyed by t he
5- HT4 r ecept bY s .lit 15 nx).pAetiveeovial interastie belmvidufs (gragmiof,dniffing] dimbingn whi ch t he
vagi were sect i Gverchr ufddr, 2616y, KitigShountiay Akhoring)HHee ekd dlindifordiesrst of 0. 1. 0. 3
or 1.0 ugkgl gi Vi@hnih BY fei6®/368445 mbnitoring to give total interaction scores. The number of
squares crossed by each rat is also scored and summed. After the end of each test
the box is carefully wiped.
20 Significantly increased total interaction scores were observed 1h after
administration of SB-207266-A, (the HCI salt of SB 207266) (0.01, 1, 10 mgkg™1).
The magnitude of this effect was somewhat smaller than that of the positive control
chlordiazepoxide (CDP; 5 mg.kg-! po) but not significantly so. The effect of
SB-207266-A was not accompanied by any alteration in locomotion during the test
25 and hence is consistent with anxiolysis.

Tests demonstrating that prophylaxis/treatment of atrial remodelling / atrial
fibrillation occurs via antagonism of S-HT4 receptors

30
If the skilled person wishes to demonstrate that the prophylaxes or treatments provided
by some or all aspects of the invention occur via antagonism of 5-HT, receptors, one or
both of the following tests (which are conventionl and well known to the skilled person)
can optionally be performed:

35
(1) Administer the 5-HT4 antagonist to 2 mammal (¢.g. dog) which naturally or
artificially has no 5-HT4 receptors expressed in its atrium (for example dogs naturally
bave no 5-HT4 receptors expressed in their atrium). If atrial remodelling induced in the
test animal is not at Jeast partly reversed (and/or the AF incidence is not reduced or

40  inhibited) by administration of the 5-HT4 antagonist, then the prophylaxis or treatment
of atrial remodelling (or AF) should occur via antagonism of 5-HT4 receptors.
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ant agoni sed the 5-HT-evoked tachycardia in a dose-dependent manner (n=2
each). At doses which substantially antagonise this 5-HT4 receptor nedi at ed
.effect of 5 -42 0 7 FEB 2005 WD 02111766 PCT/ GB01103544 HT (0. 3, Q7GEBGMQ-1
i.v.), the recovery from antagoni smwas inconplete, over the duration of

t he experinment. I N VIVO TESTI NG FOR ANXI OLYTI C ACTIVITY 5 Soci a

I nteraction TgSta,,l ts Rats (male, Sprague Daw eys,

250- 3009) areﬁﬁgagﬁ in groups of eight in a holding roon1€ﬁ%5%¥§ays They
are then housed singly in a room adjacent to the experinental roomfor 4
days prior to the experinental day. On the experinental day rats are

admi ni stered vels)akdminisie Sie SHTPARHF60IA hsify HeMhe piginiaelzheven id Oxaidsal yt i c,

chl or di azepoxi dﬁ:ﬂ&Z%utM&@ﬁbd&ﬁce@Pfﬁxfﬂc@ntaﬁ&m@éa@ rsoebte;fgsmals&hbegl nni ng

at 10.00 a.m 30, ?ﬁghﬁ%ﬁ pai r-mate
(encount ered for %;g ?WE %ft%& @t ec@ac | on fgg)%ﬁﬁ a separate
foom The box & 5L o8 h a
transparent per ggnce °E‘Pﬂ§1“éﬁ8f‘ﬁéml‘q“ trigbrempdsingilor AFD thowdd up into 24
squar es and the“%ﬁ&“#§mﬁpmghpf§ﬂiﬁﬂkﬂm3§115 qu) Active SOCIa| interactive
behavi ours (groom ng, sniffing, clinbing over or under, follow ng, biting,
nmounti ng and boxing) are scored blind for the next 15 mn by renote video
nonitoring to give total interaction scores. The nunber of squares crossed
by each rat is also scored and sunmed. After the end of each test the box
is carefully wiped. 20 Significantly increased total interaction scores were
- observed I h after adm nistration of SB-207266-A, (the HQ salt of SB 207266)
(0.01, 1, 10 ng.kg-1). The magnitude of this effect was sonmewhat snaller
than that of the positive control chlordiazepoxi de (CDP; 5 ng. kgl pd) but
not significantly so. The effect of SB-207266-A was not acconpani ed by any
alteration in loconotion during the test 25 and hence is consistent with
anxi ol ysis. Tests denonstrati.ng that prophylaxis/treatment of atrial

renmodel ling / atrial fibrillation occurs via antagonismof 5-1114 receptors
30 If the skilled person wishes to denonstrate that the prophyl axes or
treatnents provided by sone or all aspects of the invention occur via

ant agoni sm of 5-HT4 receptors, one or both of the following tests (which
are conventional and well known to the skilled person) can optionally be
perfornmed: 35



(1) Adm nister the 5-HT4 antagonist to a mammal (e.g. dog) which naturally
or artifircially has no 5-HT4 receptors expressed in its atrium f70r
exanpl e dogs naturally have no 5-HT4 receptors expressed in thei ah b8 1669 .
If atrial renodelling induced in the test animal is not-at |east partly
reversed (and/or the AP incidence is not reduced or 40 inhibited) by

adm ni strati onCpAiMge 5- HT4 ant agoni st, then the prophylaxis or treatnent
of atrial renodelling (or AF) should occur via antagoni sm of 5-HT4
receptors. -43 0 7 FEB 7005 WD 02/11766 PCT/ GB01/ 03544 (2) Adm nister the

5-HT4 ant agonk-st (@ierige ofi N-f(bSbpfyhdpiteidingt)@isthyi1s o5 apndlor2,  but
1 ot S et Al s
reverse atri al it A Wﬁ%@ﬁ’&rﬂ%hybxgorm&mmﬁiﬂmm&ﬁnd/ or
does not e.g. ¥R¥ meal byradnyintstrationoas )thﬁmﬂ[ﬂm@&M&K't@&é&oﬁﬁ%&ﬁﬁ%a&em of
atri 2:32 re gogﬁllbadil_sg do2e oﬁ&)olljﬁ '1‘.‘2%3 ool 8 Himes' the BRAN A NHatine dose foﬁowiéfypt s
N-[ ( 1- nbut yl - 4- &qgse‘?%naﬁ%%ﬁm 4266 or the galh theresf 24the daily| maiamimetSddde on
a] i ndol e- 10- SuBseagvspbAsse (SB 207266) or a pharnmceutical |y acceptable salt
t hereof i1105 the manufacture of a nedicanent for the prophylaxis or
treatment of atria 1 a..n . a ! by administration of the SB
207266 or theq' Lt Eé'éégi’;a%}?@%dﬂ"}gfw é*{elaadin@é@brisgahﬁushzmomut 1.2
to about 2.0 Edé‘g‘imﬂwnncdd)acartce dose, followed by
adm ni stration of the SB 207266 or the salt thereof at the daily .
ot 1o s TSRy 84, ey sl Sl s
mai nt anance doSe TS, Yraannageedesed in claim 1, wherein the |oading
dose is about 1.25 to about 15 1.75 times the daily naintainance dose. 4.
Zbout 2,0 tigs ﬁ”eﬁ,é‘éiﬂ“%‘! ?"%‘%%%%‘éﬁ%ﬁ 8¥9otag Gopmis dhout 1§ tetuut@a i n
claimi1, wherein the &b’?‘?f&% 9% about 1.5 times the daily maintai nance
dose. 25 38 3\‘;3 40

. The use as claimed in claim 1, wherein the loadj dose i ;

daily maintainance dose. ading dosc is about 1.5 times the

6. The use as claimed in claim 1, wherein the loadi i
' , oading dos b Ot
ity Mt i g dose 18 about 2.0 times the
25
7. ' The use as claimed in any one of claims 1 to 6, wherein the daily
maintenance dosc comprises a dajly oral or parenteral dosage regimen of about 1.0
mg to about 1.5 mg of the SB 207266 or the pharmaceutically acceptable salt thereof
per kg of total body weight (tneasured as the free base).
30
8. . The use 2s claimed in any one of claims | to 6, wherein the daily
maintenance dose comprises a daily oraj or parenteral dosage regimen of 1.0 mg to
1.5 mg of the 'SB 207266 or the pharmaceutically acceptable salt theveof per kg of
total body weight (measured as the free base).
35
9. _ The usc as claimed in any one of claims 1 to 6, wherein the daily
mamtenance dose comprises a daily oral or parentera] dosage regimen of about 1.5
mg of the SB 207266 or the pharmaceutically acceptable salt thereof per kg of total

. body weight (measured as the free base).
0
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6. The use as clained in claim1, wherein the | oading dose is about 2.0
tinmes the daily naintainance dose. 7. The use as clained in any q)ﬁ?%é)f
claims 1:to 6, wherein the daily naintenance dose conprises a daily 45 or
parenteral dosage reginmen of about 1.0 ng to about 1.5 ng of the SB 207266
or the pharmaceutically acceptable salt thereof Tper kg of total body wei ght
(nmeasured as e free base). 8..The use_.as, clained,in ,any one of clains 1 to
6, wherein th Ht_jail € Usfas mmﬂﬂ@eesaﬁ?ﬂssle@gw thgdaily or  parent or al
dosage regi neMadstenance dossgomprises aSlaity orl ot facerBBaldbEagEegimend€ 1.0 mg to
phar maceut i calilyympo€ teiSE 286k ek | ght
(nmeasured as chl r %E@?ﬁ%' 9.{!?%%;;%% ﬁ@}ﬂé&g@@@lﬁ?&éﬁ@e}gg@%ﬁg?ai m | to
6, wherein_the aﬂdg %%}M?és (I,’Gﬁ%ri ses a daily oral or parenteral
dosage regﬁrren of about 1.5 ng of the SB 207266 or the pharmaceutically
accept abl e sallll. t haheafe elaitedd  arfyUnBlof IR %, Wherdd BR S ERBRoh e 1 e
al n

base). -45 07 The, U as .clainmed 1 n any. one,of C 13 to 6,
wherei n the dé??@"&%%ﬂl‘g%%l ghﬁiﬂey%ﬂ?@%goﬁcﬂmm%waﬂﬁérenteral
dosage regi neRasnicraldosage 0680 meniithe $B 207266 opthecilz drenf (mbmupdas rceut i cal | y
accept abl e salfteebhs)eof per kg of total body weight (measured as the free
base). 5 }4. The use as clainmed in any one of clains 1 to 6, wherein the
adm ni stratiog S 0 a huriran nd wherein the daily maintenance dose
conprises a dafty JBERSHAse in elaum 11 aroleaendent ors@laimy S ofhertin: t58 207266 or
the salt ther sumrpatdss bumdn;abe loading doscis H2GRE; arliOhd dailyREinthAnsSddsE Med i n
claim 1l as depRRARWk | | JF manmal is a human; the

Rl O ofpapeterat R4 S0

| oadi ng dose is 1 20 nuy; iance dose is a human daily

oral or parenterat dosage of 80 rng . 15 13. The use as clained in any one
of clainmsli td312, Theeseisclhimed inanyometof alkima] to 1) Wigtinthd/a@hinidRssge

regi men of thdoSigeafid/db8osape fogfinsPdfithd @397)1665?&%&11&'&&@0{&%%%}1“59 as clained

in any of claims 1 to 13, wherein the nmedicanent 1s for i stration of
the daily mai rltenance dose for fromabout 1 week up to the mammal's 20
entire remaini ﬁg.l i g use as claimed i anysef cldims dntel 13,rwhengin theemedicatheant fefod. t 0 14,
wher ein t he atdinitisteation pf tirei daily acalitainaes doid fortrof dboid | #6108 todRe hmmuls USe
as cl ai medoi n efitif rmdiming/ier €i 1 the mammal is a sufferer of “or

15.  Theuse as claimed in any one of claims 1 to 14, wherein the atrial arthythmia
comprises atrial fibrillation.

25 16.  The use as claimed in claim 15, wherein the mammal is a sufferer of or
susceptible to persistent atrial fibrillation.

17.  The use as claimed in claim 15, wherein the mammal is a sufferer of or
susceptible to paroxysmal atria] fibrillation,
30 '
}8. The use as claimed in any one of the preceding claims, wherein the medicament
1s for or for use in the inhibition of symptomatic recurrences of atrial fibrillation in a
mammal with paroxysmal or persistent atrial fibrillation.

35 19.  The use as claimed in claim 19, wherein the medicament is for or for use in the

inhibition of symptomatic recurrences of atrial fibrillation in 2 mammal with persistent
atrial fibrillation.

20.  Theuse as claimed in any oue of claims 1 to 20,

40 wherein the medicament is for administration of the loading dose during an
arthythmic episode in the mammal, and
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susceptible to persistent atrial fibrillation 17. The use as clained in
claim15, wherein the mammal is a sufferer of or susceptible t87pfa[r802ﬂﬁ5$nnl
atrial frbrillation. 30 18. The use as clained in any one of the preceding
clainms, wherein the nmedicanment is for or for use in the inhibition of
synmptomatic recurrences of atrial fibrillation in a “mammal w th paroxysnal
or persistent atrial, fi.brillation. 35 19. ,The use as clainmed in claim 19,
wherein the nedi gamgwf"b%‘%m‘?ﬂﬁ Qfadministration of theimaintenance dossyafipt ormat i ¢
recurrences ofcautiovesior ofthé mamiriabbackito aomeabsintis thiythin, 16y Sdrdib@dttion Blihd dbn
fo

e
fibrillation 3Qthetient4fa tRSmarhAal'B dot rifial s yugJﬂgg & Elmt"gﬂzjﬁi¥'4 wher ei n
t he nedi canen&%é%aéi(ﬁr dadg[imni st tloﬁ% t %l oagin : ] i
arrhyt hmi c _epi so £ 4P%Y PCl and -46 07 FEB 2005 wherein the medi cament
is for adnPnistration of the maintenance dose after cardioversion of the
manmal back t @1nor Mie ugé sstaifmaY i Ekint PE vARk ' i g 0§ gk 4.he
event that th\%0 ' ' &E?ﬁb&)%‘g o @Fi?%agmgdtose

.S.not,Ln.norgml 'sinus r m
sufficient for @Egﬁﬁ%é%?'bﬁb‘%hos@oﬁ)gﬁ% effect 5 21. The use as clainmed in

claim?21l, wherein the period sufficient for the |oading dose to take effect

is about | to22boutThe ub®ay daimed i ; ' [ m: .
:/\/nereig thg arﬂbgngigﬁ'&i&gesgdeaﬂagﬁngﬁ%ﬂﬁi@gmpﬁ@lﬁﬁé%ééﬂﬁ.
|

The use as cl alne any one of the preceding clains, wherein the nammal is
a human. 15 24. The use as clained in any one of the preceding clains,
wherei n the n3di carfietse ascliiored fwamcsticvf Heomédeaing faith avitkein A% it Qe
salt thereof thamghe mammual and of anticoagul ation therapy to the manmal .

25. The use as clainmed in any one of the preceding clains, wherein the SB
207266 or __20-the pharmaceutically acceptable salt thereof is the

hydr ochl olfde 24al t The ugBadzined in &y oribluf thegmrecetlinkicidirhs, wikbix fiddnedicament

pi peri di nyl ) mi$ oY cb-admini strdhos | : i hndol e-|.0-

car boxam de (%g&gﬁﬁé r_a §ﬁé§%ieﬁzla§:§f% s%hﬁgﬁéﬁm?ltm‘!ﬂ%reof in
the manufacture of °a ‘bﬁ'&%‘t Sammal ¢ reat ment or  prophyl axis of atri al
fibrillation in a mammal by administering to the mammal a daily oral or

par Enteral do2age rRgusess cliinlinhnylonebffk grec Wiairhs wiifeif thd $18 2FP6s 22 7 266
or the sabb t gd AREmAGKKAIyHocdptib s IHrediSl By EaS YL E sauaosfftgj] fmﬁrﬁge base).

26.  Theuse of N-{(1 “butyl-4-piperidinyl)methyi)-3,4-dihydro-2H-
[1.3]oxazino[3,2-a]indole-10-carboxamide (SB 207266) or a pharmaceutically
25  acceptable salt thereof in the manufacture of a medicament for the treatment or
prophylaxis of atrial fibritlation in a mammal by administering to the mammal a
daily oral or parenteral dosage regimen of about 1,0 mg to about 1.5 mg of the SB
207266 or the salt thereof per kg of total body weight (measured as the free base).

30 27.  The use as claimed in claim 26, wherein the daily oral or parenteral dosage

reg.imem is 1.0 mg to 1.5 mg of the SB 207266 or the salt thereof per kg of total body
welight (measured as the fiee base).

28.. T}m usc as claimed in claim 26, wherein the daily oral or parcnteral dosage
35  regimen is about 1.5 mg of the SB 207266 or the salt thereof per kg of total body
weight (measured as the free base),

29._ T.he use as claimed in claim 26, wherein the daily oral or parenteral dosage
regimen is 1.0 mg to 1.3 mg of the SB 207266 or the salt thereof per kg of total body
40 weight (measured as the free base).
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30 27. The use as clained in claim26, wherein the daily oral or ?qr@@t %al
dosage reginenis 1.0 ng to 1.5 ng of the SB 207266 or the salt ther c; per
kg of total body weight (nmeasured as the free base). 28. The use as cl ai ned
in claim?26, wherein the daily oral or parentcral dosage 35 reginen is
about 1.5 ng of the SB 207266 or the salt thereof per kg of total body

i ght d 4 29..Th aimed.in claim 286,
wherei n({TﬁZSS@fI ® Th U of -4 e A 3 Ao o g 101 3 g of
the SB 207262 éfOWO@a’i-%]mdq!ﬂ-Ebwb@m@ 209266) drapharndRemtivalijpt ( measur ed
as | Cf zr Sfpga"’@l’r. h?ltgghﬁﬁgﬁg%&wﬂﬁﬂ&; b?a Ffl%ﬁeﬂ}"f&r(tﬂe treatment or
[1, 3] oxazi : Piriel gomtianer 1 P pinigisiering to fhe hugmen adaily it i cal |
gcce{o? ggIZIegggl PHE;EB‘?’“? ﬁ°¥8é%‘§@@ﬁn&°ﬂﬁe 8Br2fdRabonthe sdinthetebf ? r Ieg? ma%t

or  prophyl axi(eadurel asitld fréd tmse)l | ati on in a human by adninistering to the
human a daily 5 oral or parenteral dosage reginmen of 80 ng of the SB 207266

or the salt thereof measyr.ed.as the free_base). 31. The use as clained in
any of clai ms%gE} t(;l'_hgg\?e WF@?‘E%“%H@’QJ&[W% wherein thedailydamage . 10 32.
The use as cl aegimgnigpraly of clainms 26 to 30, wherein the daily dosage

regi men i 40i ntravenous. 33. The use as clainmed in any one of clainms 26 to

32, whereint ma L ed » 15.suf f . of _or_susceptible to persistent
atrial fibril Pgt_i on, _%i%‘ﬂ‘é’qigé“%{?@{°§“ﬁ§éﬁw‘iwa‘%ﬂwa&yd¢w 26 to 33,

wherei n t he mATEHRCRISIOEAVERQRS.erer of or susceptible to paroxysmal atri al
fibrillation. 20 35. The use as clainmed in any one of clains 26 to 34,

\rl\ggtrjreir gnzgg g?@i C?P%ﬁ::ﬁ ﬁ{l%%%#}%‘mgﬁ% in ?&eov#;%lh%t i gn of Ségﬂ omatic
persi st ent > at Pl PhATiSpposPbIR to prssistenfatnial dibgHation: onpound as cl ai med i n
claim35, wherein the nedicanent is for or 25 for use in the inhibition of

synptonati c r 8dur r ahese & clakidel & aly difel h&5s 1 wi th persistent
atrial fibril 'Mof&@uu&hﬁgu% 4 c|°dfhe:§g“§§§?£on & 32 (o 36,
wherein the manmal Is a R o?"%x’iﬂn? lag3R use as clained in any
one of clains 26 to 36, V\/ner_ei n the mamal is a hunman.
20 35.  Theuse as claimed in any one of claims 26 to 34, wherein the medicament is for
or for use in the inhibition of symptomatic recurrences of atrial fibrillation in 2 mammal
with paroxysmal or persistent atrial fibrillation.

36.  The use or a compound as claimed in claim 35, wherein the medicament is for or

25  foruse in the inhibition of symptomatic recurrences of atrial fibrillation in  mammal
with persistent atrial fibrillation.

37.  The use as claimed in any one of claims 26 to 36, wherein the mammal is a
humnan or a pig.
30

38.  The use as claimed in any one of claims 26 to 36, wherein the mammalis a
human,

39.  The use as claimed in claim 38 as dependent on at least claim 26 or 30, wherein
35  the medicament is a pharmaceutical composition formulated for administration to the
ggman of the daily oral or parenteral dosage regimen as defined in any of claims 26 to
' and wherein the pharmaceutical composition comprises the N-[(1-Bbutyl-4-
plpel'idin)rl)mcthyl]-3,4-dihydro—2H-[l.3]oxazino[3,2—a]indole—10-carboxamide (SB
40  207266) or the phammaceutically acceptable salt thereof in combination with a
Pharmaceutically acceptable solid carrier, '
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39. The use as clained in claim38 as dependent on at |east claim26 or 30,
wherein 35 the nedicanent is a pharnmaceutical conposition formulated for
adm nistration to the human of the daily oral or parenteral dosﬁ(jefEqug[j_men
as defined in any of clains 26 to 36, and wherein the pharnaceuti cal
conposition conprises the N .[(l-nbutyl-4 piperidinyl)methyl]-3,4-d

I hydro-2H-[ 1, 3] oxazi nol.3, Z&i ndo| e- 10- car boxam de (SB_ 40 207266) or the
phar maceutical |y aé‘E‘éb‘{h&Tﬂ mepukagturenfithe medissment sompnsesi(a)fcombining the

phar maceut i calSB20326feqt thibbalt therkofivitiathe icattier atBbP itk Wdenligdei n the

RBQdag
nmanuf act ure ofprégasatioh dr pRERP th : I D4 he_  SB2072 or the
salt thereof :&:& he cgrrigr anﬂ Eg! gﬁs{rﬁ%orn a W%@?M Y
preparation o B Sm'g the resulting preparation in a hard gelatin capsule

i n powder 8r pellet form 5 40. The use of a S-HT4 receptor antagonist in
t he manufacture of a nedicanment for the prophylaxis or treatnent of atrial

renodel I i ng i npa nekn th 5- HT4. recept or antagoni st _conpri ses:
10 (i) N-[(1- L UWEP 2 %Wﬂi%%%"mﬁ‘,@- mapnfactors qfla medicament
oxazi no[ 3, 2- afPhePeoph oF bestment df etrisb eraaizlig)in a manimal] whg@biythe | H i n

dol o- 3- car box\5-HT 4 a¢deptof dntbgontst B8tiprides; Ul fonyl) amino)ethyl) - 4-
pi peridi nyly) me pi ger iegtyl ) met hyl 8-% no- 7-chl oro- 1, 4- beazod i oxan-5-car

b t SB ; i), (1-butyl-4-pi i dyl t hyl

S P oadD Nl ol bl s LB okziors2 it (1

but yl - 4- p i perli0eharoxatrinde (SB-207268); 7- chl or o- 1, 4- bcnzodi oxan-5- 20 car boxam dc
e T b S A AR ot
138897): or. (ifX ?)?‘%/éf‘ﬁy It 4 ) azni noj et hyl ] - 4- pi pc

ri di nyl ] mdfhyl 631 (1ehiyl-epipenidytioneshyl S+mingiGichlodo-d A haodiok--GR0d3pA87) ;25
or a phar macey§Badpyp)accept abl e salt thereof. 41. The use as cldined in

| ai m 40, wh i\ Nyt 5 4. t t ' [ ; (1) SB 207266,
(v) S8 204078?;‘@&2-;%“;@%55?1@?)%»1? PRER a0 At honap SrbIYRIB07. 0f o

phar maceut i cal( table salt thereof.

(vii) N-(l-butyl-4-piperidyl)methyl-8-amino-7-chloro-1,4-benzodioxan-5-

20 carboxamide (SB 205800); _
(viii) [1-[2-[ﬂvlethylsulphonyl)amjno]ethyl]-4—pipe:idinyl]methyl[2-(3-methyl—
1,2,4-oxadiazol-5-yl)phenyl]carbamate (GR 138897); or
(ix) [1-[2-[(Methylsulphonyl)amino]ethyll-ft-pipcridinyl]methyl 5-fluoro-2-
methoxy-1H-indole-3-carboxylate (GR 125487);

25

or 2 pharmaceutically acceptable salt thereof,

4]. ' The use as claimed in claim 40, wherein the 5-HT4 receptor antagonist
comprises: (i) SB 207266, (v) SB 204070, (vi) SB 207710, (vii) SB 205800, or (viii) GR
30 138897; or a pharmaceutically acceptable salt thereof.

42, The use as claimed in claim 60, wherein the 5-HT receptor antagonist is N-[{1-
Nbutyl-4-piperidiny[)methyl]-3 v4-dihydro-2H-[1,3]Joxazina[3,2-a]indole-10-carboxamide
(SB 207266) or a pharmaceutically acceptable salt thereof.

35 ‘

43, _ The use as claimed in claim 42, wherein the medicament is for administration of

a daily oral or parenteral dosage regimen as defined in any of claims 26 to 39.

44,  The usc as claimed in any one of claims 40 to 43, wherein the medicament is
40  for or for use in the prophylaxis or treatment of electrical (electrophysiological)
atrial remodelling in the mammal, ‘
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42. The use as clained in claim®60, wherein the 5 HT4 receptor antagonist is
N-((1- nbutyl -4-pipcridinyl)nmethyl]-3,4-di hydro-2H[ 1,3 ]oxazino
[3,2-a]indolo- 10-ca rboxam de (SB 207266) or a pharmaceuticallgy qmﬁgbl e
salt thereof. 35 43. The use as clained in claim42, wherein the nedicarent
Is for adm nistration of a daily oral or parenteral dosage regi nen as
defined in any of clains 26 to 39. 44. The use as clained in any one of
clainms 40 to 43, wherein the nedicament is 40 for or for use in the

prophyl axi s or#5t r e dihewse anflaimed i anyoate of elaims 400RMBS Whkiel tRénkdicathérdt &

renodel | i ng | rfof GifofBeIR %&xi S s clai,med in any
one of clains aﬁ? to 4 .\k}\h}r?eprrgllg1 t se&%ﬁ%gﬁ%xﬁéoﬁ%}f@ﬁw ﬁ@ho%@ in the
prophyl axi s or 3 Zomodelling gy the mammal, merepsing the piEiak effrciye refitartoryperiod|
remodel | i nd i {AERE) aedionby 4 Jeastpardyprotegting fomator reversitlgf exedliboion igheact or y
period 5 (AERAERPd/ or by at |east partly protecting fromor reversing a
reduction in the AERP. 46. The use as clainmed in claim44 or 45, wherein
the electrical,_ (elegchvphysiological ) atrial renpdelling in the nmanuri al

i ncl udes shor t¥¥ni ng'feivﬁﬂlseﬁfeclmmedmclmmﬁﬂeﬁ,mmm@umﬂ period (AERP). 47.

The use as cl deleettophysialogical) atrial reflode dhEmal ' . is a
sufferer qb pPakddlS ms;e%fﬁic?ﬂeqh&{?@ed r:ﬁgglgt.hb% 48.%‘%&5@‘ aied in any

one of clainms 40 to | is a sufferer of or susceptible
to paroxysmal atrial fibrillation. 49. The use as clained in any one of

clainms 40 to 48, wiheaismas ¢laineddi aaywmetoficRirhO40 toof6, HWhkretStRe hAndni id {11 bi ti on

of synptomat i GuffeeHbf geréifientriA Ghlifthtidy Prillation in a mamal 20 wth
par oxysmal or persistent atrial tﬁ?’%’lghlc{ﬁfation. 50. The use as clained in any

one of cl 3i ms 40 tqQ 49, wherein the manmal is a human or a pig. 25 51. The
use as cl dPmed® n aihp useas daimsdin ary ore afclaifs 40veed6 iwheioliEthE BiiERhaliSa 2
human. 52. Thenufferer of orcsubeeplible t6 pa6#RYs | as defined in any of
claims 40 to 42 in the 30 manuf acturgﬁ%f a e |a§glrlfent for the prophyl axis
or treatnent of, a gl'tléease ﬁr, condition in a mammal, other than an atri al
arrhythma, asSoci aMSASHAY Haimeddw auy onsrpficlaime 49 to 48, shemit the encdivhmant rfvr
peri od (AERP) afiferuse imtheinidbition absymptorlatid @airreiBes s sfial KBkt ih 3Gk aess -
35 58. ThQOusmﬁﬁ{p@o,ﬁysﬁgﬂorﬁﬁﬁ?gﬁt%%%ﬁﬂ%st as defined in any of clains

40 to 42 in the manufacture of a nmedicanent for increasing the atri al
effective ref rs%ct orﬁ‘cperi od (AERP) .
. use as claimed in any one of claims 40 to 49, wherein the mammal is a
human or a pig.

25 51.  The useas claimed in auy one of claims 40 to 49, wherein the mammal is 2
human,

52, The use of a 5-HT4 receptor antagonist as defined in any of claims 40 to 42 in the
30 fnanufactm‘e of a medicament for the prophylaxis or treatment of a dissase or condition
In a mammal, other than an atrial arrhythmia, associated with a reduction in atrjal

effective refractory period (AERP) and/or an undesirable modification of atrial
refractoriness.

35 533.  Theuse of a 5-HT4 receptor antagonist as defined in any of claims 40 to 42 in the
manufacture of a medicament for increasing the atrial effective refractory period (AERP)
and/or beneficially modifying atrial refractoriness in 2 mammal suffering from or

susceptible to a discase or condition, other than an atrial arthythmia, in which such an
increase or modification is desirable.
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and/ or beneficially nodifying atrial refractoriness in a mammual suffering
fromor susceptible to a disease or condition, other than an at Bi’dEB 2005
arrhythma, in which such an increase or nodification is desirable. 40 -50

‘ O 7 FEB 2005 54. The use as clained in claim52 or 53, wherein the disease
or condition is a cardiac disease or condition. 55. The use as clained in
cl aim 54, V\/nersln %lﬂe card lS eor itionis 5 an atrial disease
or condition. aﬁ%y‘” grein the disease or eonglionvmer ei n t he
manmal is a ﬁ%rmdlsb&@'tcommmr rraceutlcal conposition for human oral

‘ adm ni stration, being a tablet, troche or |ozenge or having been placed in

a hard gel ati cap form wherein the conposition
conpri ses N Eg Lﬁséfﬂpcl?%ﬁm ﬂgﬁf #et“ﬁﬂﬁ“ @e&ardlac disease or condition is
di hydr o- 2H5[1 PBB@i %stmnqndol e-10- arbuxam de (SB 207266) or a 15
pharmaceutically acceptable salt thereof in an armunt of 50 or 80 ny

(nmeasured as he har maceuti cal |y
acceptabl e so tsd cg'fi‘ﬁ%seér)&%é‘“‘iﬂ’%@ﬂ#%ﬁg E\tSF oAl 1S3 an or al
admini strati of™@8%i ng a tablet, troche or Iozenge or having been placed in
a hard gelatin capsule in povvder or pel l et 20 forrn wherein the conposition
conpri sesiphe hydrochloride salt of N [(1l-nbutyl-

pi peridinyl) hyl ].- 3, 4- d|h dro 2H-[ 1, 3]oxa2|no[3 2- aj

i ndol e- 10- car nﬁi%bﬂé'fs E%POSIimOIaftrr h\lmamom;ddnﬁnﬁtrmOrBBm gaddet he

| hydrochl ori denaalh& 152&, Bﬁhgﬁhfﬁq, base) ,
| I n conbi nat i o h ﬁr nace |%gl %c MB{W&B%& pcigt 59. A
~ conposi tion a cOPRPSHIory Coypprisgs H'bllm‘-‘!-h@ml)ﬁ’lﬁﬁﬁl]dcﬂ he salt

t her eof r 2H-[3)3]adcapinb[3, Ph 1 ee base). 60. A
et ddm:lto- [zw] E’p lmm @géh %JI%B@O&% orst)he 30

t I wh
gglrr}t)OtSIhelreof a?’s E ctihn Cﬁﬁ“@?ﬂﬁlﬁ&[ﬁ’? ere| b @cﬁoangfm@asmées base).

61. A conposi th }memamnlmﬂﬁphﬂmtdﬁtl@ﬂ yabecpRbRI W1 ehigr, 2 T abl et.
62. A pharmaceutical conposition for human oral adm ni stratlon Jei ng a

| tablet, 35 troche or Iozenge or having been placed in a hard gelatln
i capsul e i n po®Ber & mucﬂmmom&hmmmmm@&,mﬁgwma N

[ (1-nbuty |- 4
di hydr o- 2 %&%‘Sﬂzllgﬁﬁi})gﬁai |%%“ﬁ3ﬁ‘5d ca’f%ﬁ%'@i’f%"@ P56y peliet o
phar maceu 3@1@# |compasition pemprises the hydroahloridé sakt of N{@wbuglag to |ess
than piperidinyljmethyl]-3,4-dihydro-2H-[1,3]oxazino{3,2-a]indole-10-carboxamide (SB
207266) in an amount of 50 or 80 mg (as the hydrochloride salt, but the dose stated

being measured as the free base), in combination with a phammaceutically acceptable
solid carrier.

25 -

3. A composition as claimed in claim 57 or 58, wherein the SB 207266 or the
salt thereof is present in an amount of 50 mg (measured as the free base).

60. A composition as claimed in claim 57 or 58, wherein the SB 207266 or the
30 salt thereof is present in an amount o'f 80 mg (measured as the free base).

61. A composition as claimed in any of claims 57 to 60 and being a tablet,

62. A pharmaceutical composition for human oral administration, being a tablet,
35 troche or lozenge or having been placed in a hard gelatin capsule in powder or pellet
form, wherein the composition comprises N-[(1- -Bbutyl-4-piperidinyl)methyl]-3,4-
dihydro-2H-[1,3]oxazino[3,2-aJindole-10-carboxamide (SB 207266) ora
pharmaceutically acceptable salt thereof in an amount of from 80 mg to less than
-51-




51 0 7 FEB 2005 about 120 ng (nmeasured as the free base), in conbination
with a pharmaceutically acceptable solid carrier. 63. A phar mac8utFBaio0
conposition for human oral adm nistration, being a tablet, 5 troche or

| ozenge or having been placed in a hard gelatin capsule in powder or pell et
form wherein the conposition conprises the hydrochloride salt of N

[ (1- nbutyl - ?I’Idl nyI)rrethyI -3, 4-di hydro-2H[ 1, 3] oxazi no[ 3, 2-a] i ndol e- 1
0- car boxami de‘l? ¢ a8 %ﬁmbﬁﬁe)ommdmmnwﬂ!tacpﬁma:eﬁﬁaﬂyabout 120
ng (as the 1eth&i§arﬁ@4t but the dose stated being neasured as the
free base), i n 1 conmbi nation wth a pharmaceutically acceptable solid
carrier. 64. A pharmaceutical conposition for human oral adm nistration,

bei ng a tabl es3. tA 19%%1%9 a ha elatin

capsule in powcl&l eI I ee?ﬁmo %1 s\%Ler el n e corrp03| Hn'% {aglgg

[N-l[ g ]1 nbut [Bmﬁ:gi:é? %S%%bzmmp é -capsulc mpowd;r or pellet t .
oxazi no efeilpihe Eﬁil’ggﬂ r g eu ically

accept abl e salt ther of ;agwaal nan aﬁsoﬂl}nt winc32 ﬁrﬁog;spﬂg agnﬂ(ﬂ Eﬁ“gf to the

human a dai | yPBFR ﬁ@ﬁ@‘g{ A n-thinaﬂaotxynphr(SBg t ot al

body wei ght (ﬂﬁmy radndung of fréfl 80asEh 1essrnuﬁéagdm‘ghﬁﬁgllﬂ gr rraceutlcal

phar maceuti ca C olid carrier pﬂ

conposi ti on f%ﬁﬂf}ﬂ% &Dﬁagb{”‘g&ﬁﬁ ‘iﬂsgﬁtﬂﬂil bging mféﬁtﬁadesthaﬁleebase),un oche or

| ozenge o#0 havémyinbtiamwith a phatriabeunichlly shegRbblé kdlid@aRsy! € i n powder or pell et
form wherein the conposition conprises the hydrochl oride salt o

fN-((1-nbutyl-4- piperidinyl)nmethyl]-3,4-di hydro-2H[1, 3] oxa

2|dno[ 3d2 al i g%l e- Mlmmlmumldmp&mn%rﬂﬂiﬂﬁﬁil AAfiFeRition'béhg @H’E’ 0
adapted to a or osaereglrreno out 1.
to about 1.5 %Eﬂiﬁr‘?ﬁ o%%gkg 1“{“&?'%%‘%&3%% rpellet  but
tEe dose stat gﬂ% Sompositen campriseeN- [[)b§b.)ty1—4—p1pcﬁaﬁjnmﬁe¢hy1gug A It h a .
phar maceut$ ca xazine] Ition as clainme

in claim64 or wh,e} ?Pﬂ t he géa]%{;?@'m%agﬁ @ 788@ 9@l ly acceptable
sal t thereof PE”"BPE glly aec ﬁﬁﬂh@emémmtmnmm&p&ﬂm@dmhm&unan a
U od domeh h ! d&aiﬁ 0 aBoit l%ta%&{ L3 %%%ﬁftq?ﬂl m 64 or

(measured as ase 35,6 conposi tion a
65, wherein thge]&y t7P pd p3the sy, %é‘é&?’ﬂmﬂ%‘h&ephmwwaﬂtyther eof

i s present i nacreptableusolid asksipt.ed to -52 0 7 FEB 2005 administer to the human
a daily ogpgl dosage regimen of 1.0 to 1.3 ng per kg total

65. A pharmaceutical composition for human oral administration, being a tablet,
troche or lozenge or having been placed in a hard gelatin capsule in powder or pellet
form, wherein the composition comprises the hydrochloride salt of N-{(1-Dbutyl-4-
piperidinyl)methyl}-3,4-dihydro-2H-[1, 3]oxa.zmo[3 2-a]indole-10-carboxamide (SB

25  207266) present in an amount adapted to administer to the human a daily oral
dosage regimen of about 1.0 to about 1.5 mg per kg total body weight (as the
hydrochloride salt, but the dose stated being measured as the free base), in
combination with a pharmaceutically acceptable solid caryier.

30 66. A composition as claimed in claim €4 or 65, wherein the SB 207266 or the
pharmaceutically aceeptablo salt thereof is present in an amount adapted to

administer to the human a daily oral dosage regimen of 1.0 to 1.5 mg per kg total
body weight (measured as the free base).

35 67. A composition as claimed in claim 64 or 65, wherein the SB 207266 or the
pharmaceutically acceptable salt thereof is present in an amount adapted to

-52-



body wei ght (nmeasured as the free base). 68. A conposition as cl adggfl Mﬂ any
of claims 62 to 67 and being a tablet 5 69. A conposition as clai B Ehny
of clains 57 to 68, wherein the solid carrier 1is present in an anount of
from25 nmg to 1 g. 70. A conposition as clainmed in any of clains 57 to 69,
for use in the prophylaxis or 10 treatnment of atrial arrhythma in the

human .53 - . .
administer to the human a daily oral dosage regimen of 1.0 to 1.3 mg per kg total

body weight (measured as the free base).

68. A composition as claimed in any of claims 62 to 67 and being a tablet.

69. A composition as claimed in any of claims 57 to 68, wherein the solid carrier
is present in an amount of from 25 mgto 1 g.

70. A composition as claimed in any of claims 57 to 69, for use in the prophylaxis ot
10 treatment of atrial arthythmia in the human.



