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disease. acilitator called atrial remodelling is caused by a variety of structural,
cellular, electrophysiological, and neurohormonal 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; Lau 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.
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30  "Electrophysiological (electrical) atrial remodelling" as referred to herein includes or
means a) modification (especially shortening) of the afrial 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 c¢) 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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M.C.E.F. Wijffels et al., Circulation, 1997, 96, 3710-3720 disclose in their
Methods sections a method of measuring AERP (e.g. at left or right atrial

30  appendage) during a wide range of atrial pacing frequencies (S1S1 pacing interval,
120 to 600 ms). In this Wijffels method, a single premature stimulus (So) of four
times the (diastolic) threshold is interpolated after every fifth basic (S1S5) interval.
Starting from well within the refractory period (shorter than the AERP), the S;S,
coupling interval is incremented in steps of 1 ms. The shortest S;S; interval resulting

35 in apropagated (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 because 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
Kaumann et al., Naunyn-Schmiedeberg’s Arch Pharmacol (1990), 342: 619-622;
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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
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 structure of SB 207266 is as follows:



A2, L.M Caster et al, J. Med. Chem, 1995, 38, 4760-4763 and Drugs of the
Future, 1997, 22(12), 1325-1332 for the conpound SB 207266, which is

hi ghly sev@eotriwes for 30 t he 5HT4 receptor over other 5HT PeT/eBOIU0IS44 ( The
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ant agoni st and selectivity test results presented later in the present
patent application). For inproved syntheses of SB 307266, see WD 98/ 07728,
WO 98/ 11067; WD 00/03983; and WD 00/03984. 35 Th ructure of SB 207266 is
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5HT4 ant agadn iRehm@Bv@0d 0F0have 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-HT4 antagonist for the treatment of atrial

20  remodelling.

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

25 WO 93/05038 (SmithKline Beecham) discloses a series of SHT,4 antagonists,
including in Example 1 the highly active and selective SHT4 antagonist SB 204070
which is (1-butyl-4-piperidyl)methyl 8-amino-7-chloro-1,4-benzodioxan-5-
carboxylate. For the hydrochloride salt of this compound (SB 204070-A) see L.M.
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)methyl 8-amino-7-iodo-
1,4-benzodioxan-5-carboxylate] and its hydrochloride as shown in Example 52; and
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which is (1-butyl-4-piperidyl)nmethyl 8-am no-7-chloro-1, 4-benzodi oxan- 5-
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car boxam de] as shown.n | e 14. The structures of SB 204070, SB
207710, and SB 20500 %llo Q0O 0O NH I-ONT~OO<i oi o a
o NH2 NH2 NH2 SB 204070 SB 207710 JSB 205800 5 O hen Snijt hKl i ne Beecham
publicati ons di sclfosi g 5HT4 ant agoni sts i ncl ude WO¢ 9 6072; WD 94/10174;
3808 - whose namgyis ny

cid (1-(2 10
i di nyl)nethyll estgr, or alternatively

ethyl] - 4- pi in ] methyl 1-nmethyi-

[1-[2- [ (Met sul phonyl ) a
1 Hindol e- ' flate - | th pot ent el eglti ve 5HT4

ant agoni st Vel | cbme. TGR Q25487 - GHose  nar® is [ 1- [2-

[ (Met hyl sul phonWNH, ami no] et hyl INHA- pi peri di nyl ] mgd hyl

5-fl uoro- 2- met hoxy- 1H i ndol e- 3- car boxyl ate - is another potent 15 and

sel ecti ve SHT4smpdsgoni st: its $HR07210 5- HT4AA and SB-2d5308 receptors = 10.0
and <655 respectively. For GR 113808 and GR 125487, see Grossman et al,

Br. J. “Pharnacol 1994, 111, 332; EP 501322 Al and EP 501322 Bl. See
Exanpl e 1 d?therFmgbilino Beechampubtiratiops divglosig Eibmpitagonists inolude 020 of EP
501322 B 1 M3pr607ERWIR2 9480120 AVOHE/2ve87 oM 85/0de37. met hanesul f onat e and

mal eate salts thereof. The 20 chem cal structures of GR 113808 and GR

125487 are éR 1&%680 Whosé name 15 —metlﬁyf—lH 1n5| %Og ca_rboxyPC 3018) d\/tzz_

10  ((methylsulfonyl)amino)ethyl)-4-piperidinyl)methyl ester, or alternatively [1-[2-
[(Methylsulphonyl)amino]ethyl]}-4-piperidinylJmethyl 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-
piperidinyljmethyl 5-fluoro-2-methoxy-1H-indole-3-carboxylate — is another potent

15  and selective SHT,4 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 A1 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:

N A NHSOMe
N /\/NHSOZMe
(o) o
(o) 0]

\ F

\ OMe
N
\ N
CH,
GR 113808 GR 125487

GR 138897 — whose name is [1-[2-[(Methylsulphonyl)amino]ethyl]-4-
25  piperidinyllmethyl[2-(3-methyl-1,2,4-0xadiazol-5-yl)phenyl]carbamate — is another
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CH3 H G R 113808 G R 125487 CGR 138897 - whose nane is
[ 1-[ 2-[ (Met hyl sul phonyl )am no] ethyl] -4 25

pi peri di wopmetrbhy| [ 2- (3- et hyl - 1, 2, 4- oxadi azol - 5-yl ) phenyP¢TaBbaSIL - S
another -6 WO 02/11766 PCT/GB01/03544 potent and sel ective 5HT4
antagoni st from d axo Wellcome: its at 5-HT4A and 5-HT3A receptors =
10. 3" and <a>qgem@§®é@f=¢tx>f§|5}ﬂmaa0ﬁ@t§r m Glagp éV‘?H‘COGQ t3pRbat S-HLga Adanpl es 1
and 3 and d-HiIng Bedflonf= M3 &8 200 7dspectivelye| Hor dise 4ySthesi6 ©8 GR21B33aMd EP 0 640

081 B 1, and, s8anEKaTRLES dddind saNbiohe oma67i0uohcll B8/BRTS Tor the

Z) - 2- but ened t hanesul f onat I ure of
() 2o butengiiasy W@&gﬁ“f RS Fp DR 8 i s SR aRD Sl

LY- 353433, fehtedDradrmtengdionts ardmﬁth%leﬁglf@tama}ts NTpechemiead stmctyig|f[ 3. 3. 1. 13
' 7] dec- 1- yIGRr138891 Jsawifolbgwsl- pi peri di nyl)ethyl)-1Hi ndazol e- 3- car boxam de,
that is: 1-(1-nethylethyl)- N-(2(4((tr|cyclo[3i3 1C&I

sup(3, 7)] dec- 1-yl car bonyl ) am no) - 1-

pi peridi nyl)ethyl)-1H i ndazol eH3 car boxam é\le or
1- (1-nethyl et hyl)-N-(2-( ’

" No!
s%e ~1] dec- 1 yl car bonyl )am no)-1 15

e- 3 car boxan de or

N-[ 2- (4- (1- adamant yl car boxnyFan -1-pi peridinyl)ethyl]-1-(2-propyl)-1H

i ndazol e- 3-carboxanide, is a teht sel ective 5-HT4 ant agoni st being

devel oped by Eli Lilly. See C N M. et al., Drug Devel opnent Research,

43: 193-199, Apr 1998 (including disclosure of LY 353433s active

hydr oxyl ated netabolites LY 20 843031 and LY-343032); Cohen M., et al. J.

Phar macol ogy and Experinental TheggpggdkdLs, 277: 97-104, Apr 1996, and see

al so EP 732333 Al (e.g. see Exanple 27 on page 13 and claim5 of EP 732333

Al'). The structure of LY-353433 is as follows: H ON
1.Y-353433, whose name is:

10 1-(1-methylethyl)-N-(2-(4-((tricyclo[3.3.1. 13 a7]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-
piperidinyl)ethyl)-1H-indazole-3-carboxamide, or
1-(1-methylethyl)-N-(2-(4-((tricyclo[3.3.1.1]dec-1- ylcarbonyl)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. see Example
27 on page 13 and claim 5 of EP 732333 Al). The structure of LY-353433 is as

follows:
N
T
\ N u

/

)_

LY 353433
25
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UN-a NHNLY 353433 25 The Invention -7 WD 02/11766 PCT/ GB01/ 03544 1t
I's desirable to discover new conpounds, or classes of conpounds, which can
be used wW@or/hged herapy (e.g. treatnment or prophyl axis) oPCHGBOH3S44
renodelling. 5 Rapid atrial rates and/or atrial pacing, especially chronic
rapid atrial rates or chronic atrial pacing (e.g. atrial pacing in an

ani mal experinental setting) , is a situation in which atrial renodelling
(especi al | yit &l destrable & dis@vehedw corgporocis,orsldsseswifiicotapoinels, whichahn B fieedt | ve

Refractory jRegd &@raﬁ)ﬁ@g)tréaﬁnérﬁ@yﬁ%h?ﬁ%ﬁ?éf ﬁﬁﬂt@{nbuemﬁgch el ectri cal
renDdelllng i's shown to play a significant role in facflitating occurrence

of 10 AFE. have now di scovered that 5-HT4 receptor antagonists

(i nhi bi Por sliapld aisiabEates| ang/ospirbpandee, oppesiatlyshisinic rgpidatriglaates opelrenig
reversing tauial paethgde.gomrialrpadingii@bn akifiadexperiendiedl sexdhgr Ms Peitaibn(AERP) ,

'5- ﬁr-ma; :ngspﬁi@h Qerfi rérﬁ&feﬁﬁ&% 8? ;%%r@ﬁaﬁcal & %H@lzgé)eoccgfs lhgvt : Sﬁ gﬂnégﬂ i ng
and/ or pr ot t&al Eﬁ%&g{ g%irag 2 (d@%%ﬁ@réguﬁedp Heﬁlﬂ?eafauyi%lc | ectri cal
remodel | i nglectiiepd reraededing ip ghawn to Hlpy 8 sigaijsarttrolsfin fandlitangaeduaancetdfere i s
provi dd0 t heFu¥e lﬁnfvealoﬁf-dIEE@verl’e&GlﬁiﬁISCHT@chapl@ﬂatﬁhgdnﬁbti @ﬁhlﬁﬂ(ﬁl@f aC_t ure of a
medi cament dgtei svp{as' Aicipfie bf ﬁg&ggﬁ&m}( AyeRldd @ls EATRARIL Waga | OF

exanple in suc tion also

met hod of | UHESENERETAROR K5 ( P MR grrpnge ARRPS el
(e.g. hunmarfhereforeedds @mﬁté@that WHIEq rasoptor afegonastiyrike S;Béﬂﬁrﬁﬁ vil said mamal
an ef f ecti vgitgaRuintial @émaddPitglshd/@geeleo theRtriR TR Sdmod2HinkNth pami@nid on al so

provi dgg ae?eéfffdaﬂfiﬁ&f%ﬁlﬂ{ ant agoni st for use in the prophylaxis or
treatment of atri renodel ling, for exanple in a mammal such as a human.

Preferably, the invention involves the prophylaxis or treatnment of

el ect r ophysTisogsicerding tel afinst aspecy ofthe iinventiemviket is prgyided theefse na Sdbbye.
More” 30 pr@é@t@tﬂnﬁ’agoﬁlbﬁnltﬁié/ﬁllﬁﬁlht@étutdw MeSicirhént %ﬂﬁ@y}@hyﬁx@rorma@teﬂe nt of
el ectrical eﬁ%rﬁ Mffé oly e)m%trﬁérﬁfga{ﬁfgﬁqghhhﬂl 0 . in the mammal ,

by incr asmg the atria |ve re ory perio (AERP) and/ or by at
| east rtly protecting from or reversing a reduction in the AERP. 35 The
i nvent i on, The iav¢ntionslsegperides, a mathofl 0§ statmenher propipianiacd drialretmodeltingnt  of
atrial in a mammal (e.g. human) in need thereof, which comprises administering to said

mammal an effective amount of a 5-HT4 receptor antagonist.

25  The invention also provides a 5-HT4 receptor antagonist for use in the prophylaxis or
treatment of atrial remodelling, for example in a mammal such as a human.

Preferably, the invention involves the prophylaxis or treatment of
electrophysiological (electrical) 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 = 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 | ing potentiated by atrial fibrillation, for exanple atrial

renodel | ing potentiated by recurrent atrial fibrillation. In all aspects
of the i wenvivne the mammual (e.g. human) treated can berar/ssbf/esesr of or
susceptible to atrial fibrillation, especially a sufferer [e.g. long-term
(e.g. >l-year or_>5-year or >_ 48 hrs and < 1 year, or > 48 hrs and < 6
nont h) 40 SigFodelbing peebleras, ap disesedabqyer rf\dﬁérmtlvalm thg mapp7l (12ahysan) can
Long-t er m (t& gsuffeterydar susceptible wamrxysufal arial Sbdatijpar si st ent or per manent
atrial fibrillation are nore likely to have atri aI -8 WD 02/ 11766

PCT/ GB01/ 0 | | abo e, t
the mamn stegeif AR e P poat Bk 8P up ifretRat %E’SE{CF%IF@ RO 86 e
atrial Pi brireatmenion praphafazisdi-§iT ¢ receptos apBEPRis (9;; PR 28/26G@ect s of the

i nvention, pHemaedticalyenteptatiesdiotierdb) ib fdrf eRbntontusoin the opititiexiesg./ 5- HT4

receptor a I bl e salt
e gof . ’Brf@gér?l'?ﬂoﬁé oft sgrnﬂytoﬁﬁlc%‘gz&%cé’g ofaatrlﬂrfﬁ{rﬂﬁﬁ i &ﬁlahﬁfnaqggggh%ﬁehgof

Syt ormat | PR RGO TR PRI B piFRERbAF ot e ofeat A1)
human / i n ipsentomtthyrefgre plsparoyides the ussof perdils mqptox\antegmé&tem sl y

per si stiént Amufadtifeef a madiciniedn{dries RihivigorabByniptanitiascirfcesel ffiala 5- HT4
receptor ang Pa.'ﬁ'oﬁtm h%&ﬂﬁal%@tﬂ@ﬂ&}{ﬁ&{a‘l’?Pg&@mépﬂﬁﬁhlc@d}? 10{10511&/919&1
inhibition o XHP t.Ic rec ences o f i % atlonlri mamal
wi th par oxyBriEed sF InRiNGRE peRionals Seureiees pf AfiplFrllatian oF o SR of

i nhi bi ting pryeisoYRhol persislentratizdl dibsillgtiomtwhich chripiises hdmingsiering @ sawmal wi t h
par oxysnal ampel &h sff€dtive atnoudd offal PHT,l raEdpedt, anvlabgibe. conpri ses adm ni stering
to saids manmal an effective amount of a 5-HT4 receptor ant agonl st.] 15

Par oxysmal ,_ persi st ent  and rmanent AF are terns.definin 1@ sever| ty of
the AF and PHPESTRGAEHSTH aﬁ@P@fﬁ@ﬂ%&ﬁ AF aep tﬁ%?%%@rfmmaia? 8FERRPT heAR #01d Udes
or nmeans epirsuddgrstpodby AR skilted parseean dur ati on of i ndi vi dual 20 ep| sodes
of <48 hrs. The paroxysnal AF epi sodes can stop spontaneously or can be

converted t.g apcgcr anEl%lurdQQ/ 5%4&%@5{)8&61)?@&[3 wﬁthaa%gginscﬁlﬁat%}ldéﬁhdlg}dﬁ%f

antiarrhythm.c
there i noeplii’ﬁa%P 94 &lys cHediag @&fé% e@isgé%f’scéméﬁ)(ﬂ’ Sﬁanfaflerqualy CFéﬁ%B%I ling.

Par oXys mal oAREvertgd touonmali siius rpghei GNSEHbyAHI T4 antegangstnatd/ererthérnat ed rapi dl y.
25 " Per si st gifardAthmi€ dehgs SPHERHA zlrﬁoﬂﬁfr@tﬁhﬁ[‘hﬂ‘}\ﬁonb%Flﬁlﬁé’ﬂehb{erla‘Ps‘lg:ﬁ'r in

d
uration t hﬂﬂierlgﬂlr %)’d?%'s A@E didd éﬂalcﬂougﬁ? SholiAfhe. Plte ag]iual mg%l sodes of

synpt omati c_epl uratron
> 48 hrs dﬁH’RerSliteE/%éflflb‘rs% of maan durat| on > 48 hrs and
< 6 moABhs. Persistent AF does not usually spont aneously 30 stop and

usual Iy neetdgrgdt@ftAR"¢ak. SimfibiaitidbsatioghCArl, 6 aselgueiger andiaisethdin to NSR
Atrial el e\?é}aﬁiﬁ%}na { gFogel 1'11&1‘&&3 ' fnlRPRBASs), L8 fynRibhfic S RHIRNE can
occur,

with a mean duration of individual episodes of =48 hrs and < 1 year, or more preferably

of mean duration > 48 hrs and < 6 months. Persistent AF does not usually 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. It 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).
40



| eft ventricular dysfunction. "Permanent AF" includes or nmeans episode(s)
of AF with a nean duration of individual 35 episodes |onger than that of
persi st emOA#11766 g. >1-year or >5-year duration, or of pereaBeno3sdurati on.
It does not usually respond to electrical cardioversion and is associated
with a profound electrical rempdelling and is usually acconpanied with
under | yi ng entienall¥«sany pspesisiafdheisxertion Sedgwentioncan BrvplysdednrorByiaris pr
hyper t ensi otigatmenta) atri rerBoddMik}Ppdtdnt e dRFTd GRUAOIT44 (atTal paviveg) Kgig. i n any

e tant of erinpHANHrOhc sl phAEN T InfiRal RYLUBaR e AR BB
GRS T 3%5@?‘?%%%5@1%%{&% Qb bRt e 3, BrtuRy fid FiE A8 2

treated an be a sufferer of or susceptible to a rapld atrial rate (atrial
paci ng), e. Dhe SublTyhnecspom dnyagoaptsdisad in @ly dfaheaspedis dhthe Sntdhéion eariptinde

ant agoni st Sassiinds8 réiBite®lo e ARRAGL o0 THhAS! E ‘f;%ﬂé Qe SaITJ Rebyige  any of
receptor afit %?é’BﬁFS ‘1583 g ‘PYF“?‘RE C?%%H‘FF&HY ERP Clr‘}g%reﬁﬂ? aﬂ%%{g‘gnd

covered by @ninsde-gt ¢laim ¢ lehplpeof(aay ¢f thelpatent nulétcaaonS)refwedm«ynﬁhe iHedyatiemt
publ i cat0 onss disfi@ingestHIY reteptdieantaponRUElgl WO 96/18634]iVBOI 93303098 SWiI 4

receptor a”é?f 08/ 9 %"P s %’ﬂlﬁ%? ME
o b G e e

r ecept or anlteagmn agtagopist sifecimplly exsreptificidfin edy publiation(shd. ipetent anjopmay.
patent or | pwlidadion)perbired it mqne) mn%ﬁaaf&@ﬂdﬁsdam@@ HM tre s tah@Bomst(s).

di scl osjng gy 'ﬁggﬂu dgﬁ%%icﬁx'; io%ts CRdd mltﬁls’gs‘? (gﬁ@attio nﬁlglulaﬁlg%’t ndl llclirmted

publ i cati ons | C%H:l I n
Phese 5- HT4® 45???3@5?} tegorﬁaﬂﬂ catiogare ?r@nﬁa?@wafeﬁéaﬁ%r%%as by
ref erence ad eaqh‘ 1nélamimal plmlmdmwemﬂpb¢1ﬁaallymnd\mdlef1®p§y: irfdicagdd tg band

i ndi vi dual Imergdf %}ef@eﬂz@ hetdit 84 POt RdlyR¥: foetherence herei n as though
fully set fort her 5-HT4 receptor antagonists not nentioned herein

can be foun the 5-HT4 antagonist, te s) detail ed herej

Phar na t|§£hef rig%b’i? FERIDY W tapnists %n&ntlﬂﬁfféfé'?lpﬁn% ‘\Pgﬂéls“,g th?gr}gﬁbs,
conpl exes amagonist Fﬁﬁtﬁ@rdw@sledﬁlefﬂn{f@rrecept or antagonists and sinil ar
derivatives are included 25 within the scope of the definition of "5-HT4

receptor an ts wll be
appar ent tof)t Qée%h& ?}ﬁi@%ﬁlggh& @{éa H@%ﬁﬁz %}%&‘tgé %911;@16%%% d, addi tion
salts for medPYPHRCITHSY AJEFIpLoT tagomfaraa mna f}réeﬂww%sﬁedm Bdeds ) furi c,
nitric 2 pwikinlibe scopaof the defiditomgdrip-dlBriedepterpntagonist(s)ii cSuitableei ¢, aceti c,
fumaric, cipldr@acduBEAIBr dceeptitB2@tsOwillbd PpaieieDlthéenkilled in the art and

include for example acid addition salts formed 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-HT4R 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-
HTyc and 5-HT4p, 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 atrium,
preferably meaning an antagonist of those 5-HTy4 receptors which in the human
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30 net hanesul foni c or napht hal enesul fonic acid. The 5-HT4 receptor

antagoni st is preferably an antagoni st of the 5-HT4A and/or 5- HT4B
recept or 3vO0tie1766 HT4A receptor can be as characteri sed i nPCx/GBoooa$ed et al,
FEBS Letters, 412, 1997, pp. 465-474. The 5-HT4B receptor can be as 35
characterised in O_ Blondel et al, J. Neurochem, 1998, 70(6),

2253- 2261 abtiriore shstapabpooly pseepy iNGRRMmangHER. $5¢q @& I@e}maé}meé alof t he

5- HT4 r ecepNaunynrSdhutledébergsTAchdthdrrhaddl dD90 R S42li GlOHaRe A\ .J. @avexanpl e i n WO

99/ 28456. PﬁlefH%rJ@JaanaM‘?lﬁyob"Téo rge;geg%tsob E%@&%'a?V?EB‘S Berfefs, leaQ957 HT4

receptor anta tors
presgnt in %%E %n aﬁ?‘?‘ﬁ?fﬁ& aﬁ%e?’g't‘rgﬁ Zg 621&’%2??5%% hose
5- HT4 re"bep?%?%ﬁﬁm &he PriT4ve and Higrp- I@BV@@@@&W@BCW¢MU 03544 hear t
are substantially only present in the human atrium (See e. g Naumann et

al . Naunyfy; &hﬁ‘hﬁgﬁ%rb@eﬁfd%"nﬁ'% YBEH tﬁa% —’HT3 %ﬁe prﬁcéval
Nau mann et tar nmacol i 8 FEBS
Lottors. 415 oD 5OrOR SR o8 M. rarﬁourr{%af&[?}eﬁ iA 80,
70(6), pp. 5HE 3¢ 2e08ptor a3edovid e Qsmgsmse’,nan Finig bet SFE mmischat Hetegiablr4 Bso,
recept o apelistely 0868pigssthal thefedSh substanﬁ@ﬁn&@ﬂ&eﬁﬁ e Tenreteptort he

I nventors t estsfzﬁ 1§'tﬂ_e§r4§a gf“ﬁ arpf)atleﬁtst\bi@n tb (8§L gp lﬂ%ﬁ%ﬁ 't éSOf orm
expressed in ?g 222 ceptor
st or e ar GRGUAIAR AR VAR AU &%O@smﬁe I3+ &iﬂs Spd o 10
prel i m nar ybeabdl B4p getegonistat Thérefoee, e invention tsotiraiden@ebseseiof a- HT4AB

receptor exmgg&b@@mmntdgemat initBe ﬁlfamh'fdﬁﬁfb dTalihedt smat Fdr 16 hRIPhlaxis or

(persi sjent A(jfpﬂiaq Eng%é}g,g% ﬂ% "i’réagn %gﬁﬁﬁg f’é"é aﬁ?lsﬁbgﬁ Af@qg%teagonl ot

(par oxys rral
[ Ther ef or e, ¥R WhoatA | %ﬂ%f&rav%sel?t & L ReySistRRt el fiiligeian; Bethadsit or
ant agoni st freatinhet ergmoftatas ef asfialaemedilBagrend/orf arialtandy hnop iy g. a»tm@ or 15
treat ment ofib@ldtion), if @mRERhlih AeePmere6f whb Id DdufRdribf bb Biseefdt®ldio pREdidteit
fibrillati 05& rﬁlau*& 1Cm8{n:1|)§1 a?iHL{u‘E{er 0f 5224 h&ﬂd&&%ﬁé fé@éu%e EB,PBEJ otiaStent
atri al ; br| o %e% Bé) g r|aI
r enodel ¢ ng>: Bﬁec‘att ta%nfsﬁ AAATACY &5 34 %BF%CalPtOf Fl?t Qg ?Ii"éﬁ}n tth a
human i n nepwphylexie of tmﬁtmensofaatsdfr&mpéerlhng arg¥/ orsais aleypithiy hinsa {og pétiai st ent
atrial fibr flbﬂﬂ@ettioam in MG GROW & SEfer&dbTion g&sfce;sﬂmg td ﬁbréi@deﬂit AT bridBtion.

effective a?}%w}‘riblg,tthg 3%‘3%(?111&?4%% %ﬁggﬂﬁs? roﬁﬁ{é HAR! (gtg at?igﬁ "tl"ﬁ%%ec Pt%r :I:-MB

recept or antagoni sein prophylaxi's or “trea
renodel ling and/or atrial arrhythma (e.g. atrial fibrillation) in a human
who is @ sufferer of or susceptible to persistent atrial fibrillation.

Pref er abl y, picheasiftiaaaos thel aSpevis @fﬁh@ﬁﬁ@hﬁﬁn e 3-PEr4BBR ﬂﬁﬁfgamp&rrs al )

Che 5-HTa (B1GD) Eopfidh! tﬁ%ﬁﬁﬂ Ll a9ael 4 05 ﬁ%ﬂ%élﬁ{%% W) Solect Ve
5-HT4 (e.g. TeECATINtAgORISh T SBE tagomst may for example bind to and/or m it the
5-HT4 (e.g. 5-HTyA and/or 5-HT4B) 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 5-HT4 (e.g. 5-HT4A and/or 5-HT4R) 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 formula (I),
or a pharmaceutically acceptable salt thereof
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receptor antagonist. Such an antagoni st may for exanple bind to and/or
inhibit the 5-HT4 (e.g. 5-HT4A and/or 5-HT4B) receptor at |least 10 tines,
pr ef er abiwoat/117east 30 25 tinmes, nore preferably at | eastPCDGBOi/MSg4 nore
strongly than any other 5-HT receptor. The selectivity can be neasured by
known tests. See e.g. See D Hoyer, g Neuro har macol ogy, 1997, 36(4/5), 419
and refs cited therein for 5-HT recgptor ¥encl ature. 35 Preferably, the
5-HT4 (e.g. 5-HT4A and/ or 5-HT4B) ant agoni st conprises a conpound
di sclosed in the description (ind e the Exanpl es) and/or the

clainms of WD 93/18036. For exanpl nce with claiml1l of WO

93/ 18036, the 5-HT4 receptor antgpgo? n cgnprise a conpound of formula
(I'), or a pharmaceutically acceptable thereof -11 WO 02/11766

PCT/ GB01/03544 R4 COY-Z X R3I NI<A 1R1R+ R2 (1) wherein Xis 0, S, SO
S2, CH2, CH or NR wherein Ris hydrogen or 2C1-6 alkyl; 5 Ais a saturated
or unsaturated. pol ynet hyl ene chain of 2 - 4 carbon atons(l R 1 and R2 are
hydr ogen orylerdin6 al kyl; R3 is hydrogen, halo, Cl-6 alkyl, amno, nitro or

Cl-6 al koxyy .. Raqi r n, | 1-. | kyl, or C1 a Xy; Y is Oor
10 21 o Ot I RO B il i e &0
(CH2) p R7 “cigy saturated orpmsapuigfed pglymsihylene chain of 2 - 4 carbon atoms;

R1 and Ry are hydrogen or Cq_g alkyl;

R3 is hydrogen, halo, C1.¢g alkyl, amino, nitro or C1_g alkoxy;

R4 is hydrogen, halo, C1_g alkyl or C1_g alkoxy;

Y is O or NH;

10  Zis of sub-formula (a), (b) or (¢):

(CH2 )q

"(CH2)n /I/R6
1\‘\\/N -
~. Rs

(a)
(CH,), R;
-(CHz)n2 ‘—E/\N(\jCHZ )m
15

(b)

o N

9
(©)

20  wherein
nlis1,2,30r4; n? is 0,1,2,3 0r4; n3is 2, 3,4 0r5;
qis0,1,20r3;pis0,10r2; mis 0, 1 or 2;
Rj is hydrogen, Cy.17 alkyl, aralkyl or R5 is (CH7),-R1¢ wherein z is 2 or 3 and
R is selected from cyano, hydroxyl, Cq_g alkoxy, phenoxy,
25 C(0)Cj_g alkyl, COCgHjs, -CONR11R12, NR11COR 12, SOoNR1R12 or
NR11SO9R 2 wherein Rp1 and R19 are hydrogen or C1_g alkyl; and
Rg, R7 and Rg are independently hydrogen or C1_g alkyl; and
Rg is hydrogen or C1.1¢ alkyl;
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-(CH2)r,3 -NRs ----Rg (c) 20 whereinnlis 1, 2, 3 or 4, n2is 0, 1, 2,
3or 4, n3is 2, 3, 4o0or 5, gisO, 1,20r3;pisO, 1 or2;ms0, 1 or2; R5Sis
hydr ogen w@t2/126@l kyl , aral kyl or R5 is (CH2)z-R10 wherei PCEGB81/@35¢¢t 3 and
R10 is selected from cyano, hydr oxyl, Cl-6 al koxy, phenoxy, 25 C(O Cl-6

al kyl, COC6H5, -CONRL11R12, NRL1COR12, S02NR11R12 or NR 11 SO2R12 wherein
R11 and m@raﬂemwu%géfw@madmwl@r@m@ COa¥ dinkgee iRFerdsrgd RS 2ar e

i ndependent | y hydteagemeliobidisaktefe.al kyl ; and R9 is hydrogen or C 1-10 al kyl;
-12 WO 02/ 11766 PCT/ GB01/ 03544 or a corrpound of formula (I) wher ein the

CO- Y link Cco Y
nkage | Vg AbERChy i Bl et AR L EPIIRE me I EEEC F
be as di scICGB aa@dlsglézg@i@lpag@éshrmli@ oif WP l%@ésélowqawemferalplweferab| y

t hi s bi oi sabis®idsdstere) (8 nqpeseint i.e.ipreferaplyef ¢y @irWH, is 0 or NH. Preferably,
Xis O Preferably, A is -(CH2)3-. Preferably, Rl and R2 are independently

nydr ogen orPHETDy: cisaPeerdhil: A3 4CROY "R BsPRRRIB KANR (for exan
ydr ogen or a 1 or exanpl e
when R5 is indepeRgantlyihydraganor pisthy) It isprefesist thay R 30phydaat %ﬂd Baiisst i tu{ne)d by

one or 1or ehydtdysh ot Hslol SCombae! QainfsrPfohW© 9348086)al kyl and Cl-6 al koxy.
Wien RS is aralkyl, this can i nclude optionally substituted benzyl, e.g. 15

benzyl in i t he en ubstituted b nor e ubstltuents
sel ected Vﬁ@ﬁ{}ﬂﬁ?’%ﬁlﬁ? %M?a‘&ﬂﬁ'ﬁﬁc Bd%?lﬂtbﬁ?{(/l a¥'(1 ﬁtﬂf Yleoptlc‘?’il%} Ym 9 and page
3 lines 6- Bubstltuw@bgm@@em)re subsatuenta beloctedirom keflo, Sihe REyhandL(48) . In

sub- f or mul &KXy, WheRBlis arsl ﬂgt ,i1d6 badinalude opZéhallg shissinat Dby, e azacycl e.

Fz)re];nejlr zil?s"( g)ﬂgn%yl lirp w:inchp the LRLAR Like ik st?tuteﬁ%gtoli'x@tor S %ﬁltuQﬁgélgét P ase
preferably f(‘tﬁqgﬁﬁt %FY f‘lrkf’ﬁfé (ia ?lC&Hmog} ary gﬁ?&’é’%ﬁ ofgti ||

nmor e pref erbl %/1@363 4- pi peri dyI met hyl N-substituted by R5 (i.e. Zis N
-R5
Preferably, Z is of sub-formula (a). In sub-formula (a), (CH»y),1 is attached at a
20  carbon atom of the azacycle. Preferably nl is 1. Preferably, q = 3, so that sub-

RS
~(CH,),1
N—R,

formula (a) comprises a six-membered azacycle, i.e. Z is ,in
which case preferably (CHp);, 1 is attached at the 4-position of the azacycle. Still
more preferably, Z is 4-piperidylmethyl N-substituted by R5 (i.e. Z is

e

). Where Z is 4-piperidylmethyl N-substituted by Rs, it is
25  preferred that the N-substituent R5 is Co or C3 or greater alkyl (i.e. Cp_12 alkyl or
C3.17 alkyl), or optionally substituted benzyl; or the N-substituent R5 is replaced by
(CHp),R# as defined in formula (I) 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,

N-"Bu
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) one of Examples 1 to 54 as described in WO 93/05038,
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). Where Z is 4-piperidylmethyl N-substituted by R5, it is 25 preferred
that the N-substituent R5 is C2 or C3 or greater alkyl (i.e. C2-12 al kyl or
C3-12 al o p2/11066 optional |y substituted benzyl; or the N BOb&Bot/eEm R5 is
replaced by (CH2)nR4 as defined in formula (I) of EP-A-501322 and in

relation to the SprCIfIC exanpl es_of EP-A-501322. Most preferably, Zis
( 1- (n- but yI () oneRidhe FRHPIURSE ﬁchnbewrwé@m 6 gt Examplsprbie 88 kWA s 1" and 7- 9
and page 4 33¥/2M§1gott o page 5 30 line 10 of WD 93/18036). Preferably, in

the present(dh yEHt the BompHendR dbE4ibb& GEALRE 9 dREAGIAPIS I 16 25Bf EPO13p2 conpound
sel ected fr%? (a) one of Exanples 1 to 46 as described in WD 93/18036, 35
anp

(b) one of Ies to 54 as described in WO 93/05038, -13 WO 02/11766
PCT/ GBO®/ ossir@e be&foaﬁ@r@faph@n@sﬁbﬁt?aﬂﬂécq@a@éh%dhqrw claim6 or Exanples 1
to 38 of WO 93/20071, or (d) one of the conpounds described in claim9 or

Exanmpl es 1 Agerdaively, BPiRrGaRAt 1n5é|nt10§1 ih8 stHeg ieper btk rﬁ’gt c@% céprise a
phar maceut i cal loé %e‘ﬁt(g Ie salt thereof. ternatively, in the pr esent

i nvention, tor antagonlst can conprise a conpound sel ected
from (a) dﬁbonﬁoftth@C%MﬁaéEmm S &3 ag desgribal igWVERXERT¥8@ri n WO
94/ 27969 orRS]IID)ZBﬁSOﬂ.RSIG%OQro:RS 100302, or (b) one of Exanples 1 to 38 as
described i@ fﬁ@%;plﬂ 1td 3R ;Sr&gcm%@rmgg3 a3,a pharmaceutically

acceptabl e .s

t | arl
pr o or red tlﬁi tbﬁaefrgﬂﬁﬂa?a@hweu%ﬂ&ﬁ%%é%ﬁf dsaladiian S0 (1 Y
N-[ (1-nbutyl - 4-pi peridinyl)methyl]-3, 4-di hydro-2H[1, 3]
oxazi no[ 3, Znafé pdedne invktiegihioyanicdrrly prefaahay) the GHHT 4 receptor

N ( 2- (4115(32&‘%%6;{}? ri i}ro 2, 3-di hydr o- 14benzod|OX|n 5-yl) - 3-
I f RS 1 0 i
et iyl -1 RONG 2R ?%wi;mg”&yﬁaﬁ SR AR 6 @%aﬂd a
am no) et hyl J0-carbgsiapads (R 03206):hyl ester (GR 113808); or (iv)

1- (1- met hy| (@i b2 (4N3(@- Aﬂm{d VlcthY@lZQE(ﬁh)?drﬂ;vll/ﬁbgﬂz@ﬁﬁyxh §lypeg-bonyl ) am no) - 1-

pi peri di nyla}&& b Pp !h -P tﬁ 1 det('i’@ldo‘éoz)-
?EHB xy 1c gld (lj; (methylsulfonyl) amino)ethyl)-4-

1-(1-
su E)( 3 N%) L@t
'm)l)nmhylmsm dGR BL3B@Boxani de or
(iv) 1-(1-methylethyl)-N-(2-(4-((tricyclo[3.3.1. 13:71dec- 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  piperidinyl)ethyl)-1H-indazole-3-carboxamide or
1-(1-methylethyl)-N-(2-(4-((tricyclo[3.3.1.1]dec-1- ylcarbonyl)amino)-1-
piperidinyl)ethyl)-1H-indazole-3-carboxamide, or
N-[2-(4-(1-adamantylcarbonylamino)- 1-piperidinyl)ethyl]-1-(2-propyl)-1H-
indazole-3-carboxamide (L'Y-353433);
30  or a pharmaceutically acceptable salt thereof.

Alternatively, it is preferred that the 5-HT4 receptor antagonist comprises:
(v) (1-butyl-4-piperidyl)methyl 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
hydrochloride salt thereof,
(vii) N-(I-butyl-4-piperidyl)methyl-8-amino-7-chloro-1,4-benzodioxan-5-

40  carboxamide (SB 205800) or a pharmaceutically acceptable salt thereof,
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1-(1-nmethylethyl)-N-(2-(4-((tricyclo[3.3.1.1]dec-1- ylcarbonyl)am no)-1-
pi peridi nyl)ethyl)-1Hindazol e- 3- car boxam de, or N

[ 2- (4- (1ve@areatse/| car bonyl am no) - 1- pi peri di nyl ) et hyl ] - 1- (REPGBpYIFH44 H-

i ndazol e- 3-car boxarri de (LY-353433); 30 or a pharmaceutically acceptable
salt thereof. Alternatively, it is preferred that the 5-HI4 receptor

it agont st CHHpH- B M s dshonarminR g b A A2 (5 ettt

8- am no- 7- chRdraxadiagolbeyhpltinglecarbSnata (GBx)ABEYD or @$BagdatbT@®allyr a

phar maceut i £akptibl8 GSIE MR, %ﬁ@ia&nﬁl@ﬁfeng —tfu@Hne@Pé@t@IUr endiitResfonudrsaghl ori de
salt thereqgf g% (1-butyl - 4-pi peri dyl hyl

8-am no-7- |08r0 benzodi oxan- 5- car boxyl ate  (SB 207710

phar maceut | @8 [V[Qagé@é@ﬂﬁl@%ﬁl)%nl’c%&t% 4‘H“Beﬁldé‘38&}¥?ﬂt]@’lt5héuorﬁ§7dr ochl ori de
sal t t her eah¢ethpxy-l1H-indole-3-carboxylate (GR 125487) or a pharmaceutically acceptable

N- (1 - butyl - 4ihdesf, € ckBmpRYhe By@BENOride, Flthesulioflat @R aRtHagx@N- 5- 40
car boxam dgthé%% 205800) of a pharmaceutically acceptable salt thereof, -14

WO 02/ 1176 GB01/ 03544 (viii) [ 1-[2-[(Methyl sul phonyl)am no] et hyI ]
-4-piperidinyl]nmethyl[2-(3-nethyl- 1,2, 4-oxadi azol -5-yl)phenyl]carbanate
(GR 138897)It wrstidl fokthemmeferrtd tat the 5-HT g epdcplilr antgbiisttdoatpeists: () 8B exanpl e t he
(Z) - 2- but enggin @ét(E%SB Zmbm@ﬁiﬂbfmfﬂ@ s8] §B 2b§‘8ﬁoepfn) @R 388O% dr (iv)

e hoy | RSV AR o op Rl R~

accept abl e ansfélt‘tgopﬁé?@@l)mllﬁ&r(l)e&’ rpe(viher ﬁy@)r@c,d@ﬁ@?‘i dhovenetthanesul fonat e
or nal eat e akmhacaubieslyodcceptsbld tali thebf.l | further preferred that the 5-HT4
recept gr antagoni st conprises: (i) SB 207266, (v) SB 204070, (vi) SB
207710, (VI SB 20 Y 353433 or a
phar maceut i ;?Strfé ?%61%45%\% P%R;haé‘%%%’fmt\?&]([ referred is an
ant agoni st RipeRyHREYmehylli3)4-dihygro-IHA1, 3]<(XWlin)>[392~allmql¢} sgtbgsinisedSBbove; or
a phar macea07266) érya pizeapieatitdlysatdptitie saotheredf id patiomiat ther ef erred 5- HT4
receptor arﬁ Q&'Bcﬁid 3l e[rc( ) b

y%l Gidels t'%ﬁ o%'é@ﬁlé YQ(EGA'A\){J SB 20726?has ee]nl oundto

pi peri }é ‘?.# ro-2 azi no[ 3

(SB 2 5 l"@ar@% 8al |y acceptable salt thereof, in particul ar
t he hydrochl or| de salt thereof (SB 207266-A). SB 207266 has been found to
20 ant agoni Agedl@4Bpeetast picoihSentdnecvdtes the pecsd! O5-HIaetspr@nintagonipr @\theles

the use of damhfifhe @GR AL AR 1IN hﬂa;h'é' 8t tr@ﬁﬂleﬁgﬁ{a%sea% ofcdiRfcRament
or € pr O(Rﬂgr tRan Ruridl flbnl?a%on a55001ate 1t'h a reg eCtl(())B i gtrrllai etjfectlve refractory
25  period (AERP) and/or an undesirable modification of atrial refractoriness.

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
to said mammal an effective amount of a 5-HT4 receptor antagonist.

The second aspect of the invention also provides a 5-HT4 receptor antagonist for use in
disease or condition, other than 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

manufacture of a medicament for increasing the atrial effective refractory period (AERP)
40  and/or beneficially modifying atrial refractoriness in a mammal (e.g. human) suffering
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other than atrial fibrillation, associated with a reduction in atri al
effective refractory 25 period (AERP) and/or an undesirable nodification of
atrial refeaviUré ness. The second aspect of the inventi onPal/€SBOpoIBYE des a
nmet hod of treatnment or prophylaxis of a disease or condition, other than
atrial fibrillation, associated with a reduction in atrial effective
refract ory HRiosgusCARENY tohdisense ShCnsdéas PEIST Brapwtial fibrtlptéen. &F Whichisush 30
ref ract or i nesiscrease e madifiedtiofés desirthblenn) i n need thereof, which conprises
adm nistering to said manmal an effective anount of a 5-HT4 receptor

ant agoni st ..The. secon ect of the invention als rovi des a.5- .
econtor._anP R S5be e BNiepfin NG plal B s SRR RR i elifctvg
fibrillatiofragesmariedéaERP) And{or kangleiaby modifyingiahial rfacqringgs invaemammal
refractory suéferiag fiocAERRus@pdbleno adistadasicoadition mohbrfthaadttislfitafllagion, ial
refract ori nggigh shert 4 incheRSREGhodPficddf it ALHAbIEOR AHAVEALE & BEnidafindleed 5- HT4
recept or antbaﬁgoﬂ'“ﬁ% In the nut act ure o.fd a _ne ca?rﬁe%i for | creafﬁjdﬁg the
atrial eff @ty ‘I‘*hr%‘?é?%’rsfis ﬁ%’?’inbs S Iﬂ@’@%ﬂ”o PRI ¢ fyi ng
atrial ref rigesnsonanagonish a mammal (e.g. human) suffering -15 WD 02/ 11766
PCT/ GBQ®/ 03544 fromor susceptible to a disease or condition, other than

atrial fibry étﬂrﬁ?%c{ 5 ¢l hfda?ét %S? ﬁl\[/bvidég 'é%@ls{E%%ce?Bg h%ﬂag&{létggﬁ s

desirable. .The t t d of
mr easi ng DHEE It Oee G aotreetpRFHRY AT Bomdier RenRpyaRirroe

benef i ci al | 3riplgdiragipivpsain ¢ maminef (& gttomang seifirmgdrom ensiscepsibld erd disease om or
suscept i bl eortcdnaitidh s@B&ah& atfioNGbrilla®ion, @twigeh §uvdRnabdreak ok nydifidaéibh @1, in
whi ch such g imcrease or nodification is desirable, in a mamml (e.g.
human) 1 n need thereof, which conprises admnistering to said mammal an
effective anmount of a 5-HT4 receptor antagonist. 10 The third aspect of

t he i nvent i dfouitth @aspecd piavédss shesuseof arSelddp renepton aniggenisstin tlgr manvfastesifag t he
atrial eff eatdiv@né forrhié prophpiakis @ treAlRR) opdtAiackeneki etrahic i ghdidg)Ng

atrial ref r(ﬁ'%(ﬁgéag@élscdnﬂiti%nn@tm&ar( Gl il t%sgé ifel Q@ﬁhfeffplﬁ’sfé‘g?ﬁf ot girial

susceptjble to i sease of cqndition, ofher natria ifon, in
whi ch £9%h RASHEHE e aniG A 8R¢ N ®at i on is 15 desirable. A fourth aspect

provi des the use of a 5-HT4 receptor antagonist in the nmanufacture of a

medi cament Th@neehdopingpli)ih & cid, tHiRPAEBhIIR hspEts i kheNatédi@n(@®eg. chronic
atrial pacifig,se GF c&dgioﬁ‘?ﬁ&ep{mﬁgﬂ%@ 91‘?1(’1:“8 e'piL ABRIAGS hidke {e'chi Ilation,
associ at ed W:;EWEDI SO et% atrral paci n &ig. chironic atriral pacing).
In one enbotidBiEe 2SHER'St g diseassing CORHHPRISAITHIRG Crh 2HIAHLUPASHPT t he

i nvent i28n, conditiodj asthershodiseasadi corolitionsisan heramrhasugnasa himbn.ar r hyt hmi a.
Preferably, in these second and third aspects, the disease or condition is
a cardiac (e.g. atrial) disease or

Pharmaceutical 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
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25 condition, and/or the disease or condition is in a manmal such as a
human. Pharnmaceuti cal conpositions (fornulations) 30 In order to use 5-HT4
recept or vemvagoné sts, they will normally be forrmulated i|iPCDGB01/03544

phar maceuti cal conposition in accordance vvi th standard pharmaceuti cal
practice. 5-HT4 receptor antagonists (or "inhibitors") may conveniently be
admi ni st er efarrwn@ﬁlyarécftelwfé ¢ PRArBgCUbisabnhaqceptable yattise s diefated by ghe

adm ni st r atameunt bbactivd Ingradientneieh whichenises aé tymbiaed| thy routopf cal |y or by

i nhal ati on. aﬁuﬁﬁ&aﬁcﬁﬁﬁﬂ%ﬁer%@%&%ﬁm‘ﬁ?&é e @Q{”ef‘( ﬁ§t% "h&:e @pyenti onal

dosage forns epar e n |c Iy
accept abI e lga{ﬁ §e§ %éeé%/% tﬂ) ‘ggh\}gn(ftf’%ﬂﬁgm%%téé’ %tl ecept or
ant agoni’st an?ﬂyle@r@bs ES’ethaé?ﬁIMP@ttb?fé@f in conventi onal dosages in

conbi nati on w t hTle iknewion thﬁefamialgdﬂproazpmwpcbaﬂnwem vempesignfist. These 40

procedures Jmy, wfbphgfeemr&ng'o@&e HERD Al?steé B R M RAIR'R g ﬁfrasol ving

t he |ngred|ensa a te to t It wll be
appr eci at ed  FAT atnﬁag glsﬁ% W@EPT@@EE@E&S@%%84QP ﬁqLﬁlﬁﬂl%har acter of
t he phar macasgentede balt hereeptinlspmbinatipn sithj asphaipacentichllyaccemablepartiant. of
active iongr edi enThepHabmuddutiballyt acceptiile barieOEHIPIORER mbyiBe, foré@nde, either a

adnmi ni strat 4098 o@ﬂq%ﬁt Iﬁ'ém?ﬂr#r ﬁmm‘%‘?&{ré Ql%llﬁcﬁose {%Frﬁ%?tf]rékfcrré@ taﬂ?"Ef Ql? ent s
iq

"accept abl e e sens el'n ﬁ
of the for rﬁﬂa%tPFBtiP a5 I‘??@Pe%‘é‘iﬂéf 3% §eatip agif @nd the Iee dixepplare 8 “Fﬂ
i nventi on tdetess elesyaips peguboil.dByeailpatenandieilikal Stonpls ithe arrjerfoor
exanpl e fordilgst mhy ﬁlamd@furﬁer&lmha@ﬁav WEEBn®n tohBe hilV&iRh ia® glgc&s;mah@i ng a

5-HT4  sec or belngSBZO 66 or a

phar maceSﬁt ?sgéa?{teﬁpgggé?r ﬁ?ﬁtﬁ?&wgﬁﬁn conbi nat i 81‘ % (g[

phar maceut i cal | yAé{‘@ Eléﬁ”i“?%qu lc‘icfo CarheemReRd dapit 48l tastitre
carrier enpboysd thmyematldlmané)xaﬁmted pdacef e a hardsgelatiah capsulé gupckvdeErenpl ar y
of solid cafsdueefosma)&ea{t@%ﬁﬁ of a iEKcPordbRMge SURE gﬁ&anttoalsshd ggatiat will varpgar ,

pectin, a° Apladly ?f&‘?&’aﬁﬁg‘vﬁ 1%%r abcﬁ{t%@&lg‘io%éﬂ 12”%{1&6 Jgﬁ’ ﬁﬁéfﬁp ary of

liquid,_carrl E Bv B ive oll I'ke,

Si mi | ardly, YAt e piepatigh Wil ﬂ%o HOIRIETS i G 277 aFFHtcéE’ﬁuéﬂ st
known t o t higjeatable lgpuichsumd aglay@mpgbhlermmon@esuseia]uai suspensgdryceryl di stearate
alone or with a wax. A wide variety of pharmaceutical forns can be

enpl oyed. Thus i . t ]

tabl eted, pl acedT‘lL% Ihhfag §?§féﬂf&{m€!’a&s Ogﬂ}orr]lg E(% @ﬁb% fogrﬁflﬁjt%ﬂp ga?m or in
the form ofadémP‘rSHEth(El 8Y° 3332ey®. The anount of soli d carrl er will vary

wi dely 25ut preferably will be from about 25ng to about 1 g. Wen a liquid

carri er IS Wousrss, the preparat B%g\j |1 be-Jdomdédre formof a S5V,
erul si on, Slgﬁcrro itgﬁlhg glﬂﬁg le, S:'IOe(”nlée MérSErSré’tQ ll%elcleﬁltﬂ ge S“§6‘.o%§g an

arrpoul e or nona, eous ICIUI SUSID

Mannit 112.0mg HPMC 12.5 mg

Mg Stearate 3.0mg Sodium Starch glycollate 12.5 mg

30 : Dicalcium phosphate 167.5 mg
Mg stearate 2.5 mg

Tablet weight 150 mg 250 mg

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.

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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Two particularly preferred oral conpositions for SB 207266, for hurman oral
adm nistration, are as follows: 25 SB-207266 5.0 ng SB-207266 5.0 ngy

M crocrysv@abt/iries cel | ul ose 30.0 ng M crocrystalline cel |l uPOFE&BS00B441g
Mannitol 112.0nmg HPMC 12.5 ng My Stearate 3.0 ng Sodi um Starch glycollate
12.5 ng 30 Dical cium phosphate 167.5 ng M stearate 2.5 ng Tabl et weight
150 ng 250 ng 35 HPMC = hydroxypropyl net hyl cel l ul ose The dose in the
second (right-hand) conposition can readily be increased to 20 ny. The
second corrppasatgb%%mfen%aﬁdrn%ﬁwstanafm@theaﬁmcﬁhmﬂrm&fsesS 40 These and
other suitable oral conpositions for SB 207266 are described in Exanples 4,
5 6, 7 and 8 hereinbelow -17 WO 02/11766 PCT/ GB01/ 03544 Dosage regi nens
and rout®es and netHodsceRomnRemsty Gnhiitos kapmrefenblmdgtnisisrdgoni st s
("inhi bi t or pdrgntevally phetfie bp ityavanissninshensdhlarpaibentaacals| intrafasall intiardoyal,

| Nt ravenous;nyhMdiMTés ﬁﬁa@émtoﬁé‘ﬂ %Hﬁﬁ“’rﬁﬁ%n HRE lilﬁfh@%ﬁ’(‘)us tbih ()?Eﬁgﬁtélal

|
par ent oral * A A S S

for such adWiRypeprepeied®y canyentiengriegaiags.by conventional techni ques. 10
5-HT4 rHreptor afEQoRtgitsr {ntigohish ' @hibitbreThyanbso bbadmdtisiaiedloaligd oral ly.

Appr opr i at egﬂﬁ%gﬂﬁtnfd% I8 bk SHCRAIRB LA PO EA B ERRS ol

conventi ona i ques -HI4 receptor antagonists

adm ni stere IER} i%hal at i on that is by intranasal and oral i nhal ati on

adm ni strati on. i@ﬂmmm«orearmw@ hay dso bordigingtiered by infiakitionrthatiivhy such
as aerosol feanashbdrduisl inh@EytidicadahiaBanesh. bXpsropnasidoealfornisgehgiichues. 5- HT4

recept ofs anf AGARLSLiSh, @H&‘h%} 9ost8>? ﬁlﬁbﬁ%%ﬁ% géaa‘}@dlrky’ c%ntvgﬂtﬁongf by non-

system ¢ adm ni.strati’on I's 1 ncludes t tro
receptor an GYBHYSt externally to the epiderms or the buccal caV|ty and
the instillati onSdiTssugedpter antagooistrom@alimboadimistered tapjeallsintatiobe posuch

tha’:] Ei he fco sengd a&ilﬁﬁﬁstﬂﬂbnSTﬂﬁllflctlﬁ@dg;thé’iL}ﬁjﬁb@cﬁoﬂ S¥ethd b I, redtpi6edhtagoarst al |

t 0as ol s e eHuc oy £n38RE AR AL m oun

,E h:apgl)? 0t ? Ll'zl the ;'eP;ﬁ)eye an f&(?slél gs%%lglgthat the Ii%npoun gésln%?fﬁ% %ggt?aintgr tﬁg bloo El
stream.

For all methods of use disclosed herein for 5-HT4 receptor antagonists
("inhibitors") such as SB 207266 or a pharmaceutically acceptable salt thereof, 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  to treat 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 or a
pharmaceutically 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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oral dosage reginmen will preferably be fromabout 0.1 to about 80 ng/ kg of
total body 25 weight, preferably fromabout 0.2 to 30 ng/ kg, nore

pr ef er abiwobrom@bout 0.5 ng/ kg to 15ng/ kg. The daily parenvGanad3sie. g.

i ntravenous) dosage reginmen will preferably be from about 0.1 to about 80

ng/ kg of total body weight, preferably fromabout 0.2 to about 30 ng/kg,
and nore prEp¥ERaFEibh EemaAbew0-re/efold ma/kesag R, o Tiemeadke).y t opi cal
dosage regésperially inla mamiesd adnhyas hehubraamAteinatiyelyotht oidilyrgral adparantstabr ed one

L gsg ggr r eglr@rgégg@x%xnégcea&m RIm LHGRS. ix'n tgabéato 5‘% f'taftai lati Oﬂg kg

per day. Ba‘é’%lght For eﬁgmgi)eo{?%mﬁ@f@ré g’ﬁmﬁ a‘ggght #of fie in

vivo resul temas, fenexampiqveighiag sequnddAt’s kehawaily ﬁraﬂ nlép@stréﬁq@l @21 and 2

her ei nbel ovintraheioes) dbesgsregimed. 6 0B 110 therigy dogresporIB+@App2baNAtIY fibst er Ied

i ntravenousy t [ atria

Plpe il T

treatnment o r r atrial

r enodel | i ngfromdaait 55@@@47{] ’égeng dajlysebo PXodedkg ta abpridk ekt i cal |y

gccept atl e &tebpddieteabm (Eb@lltolmlsy t®(aBbutoF5-PAS eigelaiy; dbeudd.2 gigmtg/f %vezgus]Z
osage regi mg/ kg 0

total body %lﬂlﬁégrp&% &Satg fﬁflﬁ&%ﬁp@ @QHEPIOZ%S%ergaI from about 0.2

ng/kg to 1.0 y ?t%“l )Peé“f‘? (CFoIEraRFIONEY abl y from 0. 3

to 1.0 ng/ kagiministiation] &eWO 02/ 11766 PCT/ GBO1/ 03544 nost pr eferably from

about 0 nglskm) fn(g @. goamm/thgse(c@mgspe@}fﬁ drél cbnfhoBBok OF SB HFREE bidkh ¥bdve) @
manmal %%I@ m%g ernatively, the daily oral or parenteral dosage
out

regi men can 2 mg/ kg to about 0.5 ng/kg of total body
wei ght, ford aIH%Iefromabout 0.2 ng/ kg to 0.3 ny/ kg of total body weight.
For a 5 hunar0tigr exanpl e wei ghing around 70-75 kg, a daily oral or

parenteral (e.g. Doée@taf@memwasd@@&s% f@ghasB 7286 ek Bask; £ B fhPsalts of

o LSSE’S”E’S%% 7RI IRIE O a1y B0 a8 e bl ot TR P e 92
about 0?% kg to 1.0 ng/ kg corresponds to from(about 35-37.5) to ,
(70-75) ny "Blmrd:fyre alfidth agpegt ofgh&k pventiaiguavides themgé h@Nﬂol-Bbmtyb%-ponds to from
(about 14- 11§beﬁd3n§l§%ﬁ@t£§1]3ﬁ4 -difry&o- ZIHl-[ﬂ@]dx)ézmamlh]@d@e-'mfckﬂaokﬁhuc@ 8§Bnu/ kg
corr ESpondSZdﬁ%f&rﬁ'é 191%6&16%1&5;)%&?2161@ g‘él?éltelsel)f Hpthg%anﬁfaaﬁfrg BF{ r ed daily

doses for or ration are:
a) 5-20 ng PegEmey Plht Fﬁ@a%%?@bﬂfdpf%@é?’ﬂ? et gia} fluallationiin p Grrrgnaldseo 07266
gi ven alfovehumd) byrdmimistang itk arangfalmglailly)or&lQr pgrentyal §0sapg 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 a 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-Dbutyl-4-piperidinyl)methyl]-3,4-dihydro-2H-
[1,3Joxazino[3,2-a]indole-10-carboxamide (SB 207266) or a pharmaceutically
acceptable salt thereof for use in the treatment or prophylaxis of atrial fibrillation in
a mammal (e.g. human) by administering to the mammal a daily oral or parenteral
40  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).
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Doses are neasured as the weight of the SB 207266 free base, so that for
salts of SB 207266 the wei ght of any acid(s) added to the free base to
form t he w@b2/1i766 excl uded. 20 Therefore, a fifth aspect PET/GBe1/03twL£nt i on
provi des the use of N[ (1-nbutyl-4-

pi peridinyl)nmethyl]-3, 4-di hydro-2H[ 1, 3] oxazi no[ 3, 2-a] i ndol e- 10- car boxam de
(SB 207266) or a pharnaceutically acceptable salt thereof in the

manuf act ur dnafl aapeae@orcarmnie fiahout hieitation thefitst @rthe fifthhypeats) sf e at ri al

fibrillati QHvénﬁhoﬁ R TR ofa%g pardReflaBAYe %ﬂﬁgﬁﬂs'ﬁr%ﬁably”ﬂ)ohpotﬂﬂ?gt@”}ml 2

daily oral r

SB 207266 of fegﬁ]g{) @6%83‘9&‘3%%3%?%?0 o‘ﬁzgﬁl ity foe 02,
free base) ma*hs@ﬂiofmg/kasﬁs@clmr@fprq% Ifyend &ree;é@plé 3pe¥hod of

t r eat ment cﬁ 5 predikdl BE infp/k S Gllofeasired ad thEIftB’elHakeﬁtAlDﬂfrnatheay oradditionalty need
thereof, gﬁal SRRl b elﬁgﬁl %%%@Ire Bgent @n b%adbgu{WQ'ﬁ?éTtoaabglﬁ'd Y fdr or
parentoral ﬁx%%% o5 e oeb ot s 897 B Sl loer ks o ot

oxazi nol[ 3, y.wm{ghtén@@sur @Sb‘-b& mb@el SB 207266) or a pharnaceutically
accept all@I e salt thereof per kg of total body weight (neasured as the free

Rf‘[s ??L abut ;ﬂ/l % Iﬂéf%i’dbﬁ]f qn ge n%el; it)he 1nven(§10ﬁélEa re d_aghdosage r(e)glmen comprises

[1, 3] oxazi MBREPr 2’ pref Efgafl R BpE) b0 R Uti cal Iy
accept abl e mapf the @@?265@ sals thefenf {rheastiied s temfrecobaspr olfteyt datlyslases at ri al
fibrillati qanibg givenmB gl €os8-onbi@@N) obyandsidindBisaniond rhdle bellsrammal  a

dai | y (Z)lgal cﬂ)rse fﬂrtﬁé.' a%é’%r cﬁﬁelgﬂit‘ﬂ'ﬂgs (;fecgé @wgfcaql??&al gg%}leltglgg i d(paﬂggt of the

SB 207 ereof per Bsure

free base). 08‘19 WD 02/ 11766 PCT/ GB01/ 03544 In all aspects (for exanple
without limtation the first to the fifth aspects) of the invention, t he
daily oral Akixpassicebihcdpmagen ﬂﬁgifﬁf%rprbﬁdwtﬁéﬁﬁé\@ﬂb? [elb®itrylO4-1 to 1.0

(r)rg 20‘; SB 2%&% I‘P}g)xﬁé}ﬁl RBEL. dh? Bl gf §JroxP ole- g@ ErbBiﬁﬁ@Eﬁ%%gab?gﬁ

exanpl a:%%k‘%aﬁ%t“ial aﬁ‘@‘?ﬂ@ﬁe%ﬁﬁ gﬁ‘rté‘a%u %l pase.

Al t er nat i vehgdigamend diprt the trghtinent ontthephjdaxis obateik illssionm ehananibgage regi men
gdi diot th Ty f)a ] fehril i h b

can be abouidnfinidtefilgt® tRIHAIan: Bil)Bralfopp areﬁﬁéﬁlg:@ferah}wfalﬁdogag‘&)ﬂm 0.3 ny,

f the SB d
'?he f(raee bglg%’)zﬁl%g @f{é‘%gﬁfg‘f‘r}ragﬁ’%ﬂﬁggl Fheg%g c?%ﬁgeglytsﬁgé ?%{/entl gzurfheas

daily dosage reginmen conprises oral or parenteral (preferably oral)
adm ni % at Alsa pravidedniaranctbéd ForeaperBOngrophyBRis afgtrl fibhBatBB i2@7266 or sal t
t hereof (meagwHngd na&d tReof/idcPesifprised B@&Saistatihgy/tokaiEfuman a daily oral or

parenteral dosage of 20 mg, S0mg or 80 mg of the SB 207266 or salt 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
or 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
mg/kg to 1.0 mg/kg daily doses are designed to minimise or reduce cardiovascular
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can be given as a single dose once daily, or can be given as two or nore
smal l er 15 doses at the sane or different tines of the day which in total
give thewperifised daily dose. A si xth aspect of the invear/iGanil/odset ef ore
provides the use of N-[(l nbut ylI -

pi peridinyl) et hyl]-3, 4-di hydr o- 2H— 1, 3] oxazi no%S, -a] i ndol e-] 0- car boxam de
(SB 20 20766 %heréldﬁrﬁéfewé@éafllillémtwloa@é%t?é)ﬂﬂ sBretiminy s@gfiesn t he
nmanuf act ur eindicate thexduommelaily boil dodes of nbatt 120 thgor mpere phigBRA7866f atri al

‘;)'61:3;:1{ L?;: Oﬂagilffrgs nﬁh‘ﬂ?‘%" g%ﬁt 1%‘1215127 RisAs / dréndrb @Hﬁﬁ‘ﬁha@) Sednk bv‘é{rﬁg grB
207266 or szg)lceﬁ?lﬁles (%o ffefﬁ?e%%%ﬁ'oe%e%gatﬁ gg%p%%g%?psggoﬁg 6%8}1 “ded is a
met hod t3oidedent or prophylaxis of atrial fibrillation in a human in
need thereof, which conprises admnistering to said human a daily oral or
?ﬁ; :ghsreal a"gl%?@ﬁ?e ‘i"cfls {%fé’fgole eQ{a1l§Q)r51g)r§5reh{%‘?aI%§s feRlis Sal t thereof
phar maceut |I%:r§ @31%1%: E%utslaé) pgtoﬁgpo %&&P Pr Elaétepeir q? gi%{t

prophyl axi smefe p;@feraé?ﬂy mhoyt PLmag/kete aboub 1 punsiisisillaaee mr@f@@blyﬁgomo t he

human dodai dbpuo.8lto abopdrempieafor desagie abdut200 Ag/kehdrponr1. Bthgmep @fg.t he SB
tzﬁzzl(igveﬁ[ | gglté 1%'1&%/& for é W%@Sl ﬁgfk%§ aéﬂﬁs E?g agﬂh%ef)feeobrige ! fh&%iir?lrfg?l%egt s of SB
207266 o ARSHRAR P ELR H‘&é‘ﬁ‘? 5hPE 27006 orsaEBpe b b kR e O

admi ni st er exlt theyegianthevngnufpetiref mpnedieament é@rrth%ttre&‘tmbmi 9riprephydexisndd . and/ or
par oxys mal E(tflalﬁﬂj’rﬂlaﬁbﬁliﬁ an(aﬁfrﬁél% gtlhlﬂnﬂﬁwlaah@fﬂﬁtknﬁfto RO mbenaAQ, d25i§ and/ or

80 / to 1.0
50 w0 NmanL g reglgeg éﬁ §,9§e%r<ﬁ4ab9&§166 nfi¥8 2l BRI Ioggstggis‘;g %5 %o

ce C
03/ 11766 PCRECBOD§Ime &ﬁégoéﬁfﬂbthsﬁf?@&%f 29K TolAR Y YRBG on of B
207266. Pr elB)mimethgd of tneitment or padpdiyiaxis ¢fatrid dibeiblatien inya wermimaiosessdof about

120 mg or n@éRoRwhith Aptfes adiaist@sRoRdhiadniBmaboddilylorfl drgatenferil/ kg/ day

or nore |n @OQ%JT%@! en f%'%u %Kj%?? ttpsﬁ%? 88t fects and so
f ded, T t
P e B Y et ACH Rscsntgple Slf (gfeoh arrkh ehigle mg e %51;144%?&3515”6 |

prefer abI y 3266 ohapbarbwaeutcally agrepfablBal 0x26d for ussan theﬁeqatmglt@ﬂ total body
wei ght, repmn@;hebﬁmm flkiof i a WHie@all(6.gal@An Ja ydfikering td ihe rmr e

preferably f %ga[{m
ng/ kg to abouh @glléres Tﬁirﬁ%?p(g&td%é{fi nﬁ @é_i: ?[ ﬁlb§ %Pg)%%( al |
measured asOltt B ¥ ];@,‘cggo{m;r,a ¥ V&g eE)‘%gdes (A) t he
use of 2B 20¥e8dms the fyerabaseceut i cal |y acceptable salt thereof in the
manuf acture of a medi canent for the treatnment or prophyl axis of

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 using SB 207266 in patients 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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atrial fibrillation in a manmmal (e.g. hunman) by adm nistering to the mammal
a daily 15 oral or parenteral dosage reginen of about 1.0 ng to about 1.5
ng (e.g. WO021066..5 ng or 1.0 to 1.3 ng) of the SB 20726BCDGB8EIIS44 her eof
per kg of total body weight; (B) a method of treatment or prophylaxis of
atrial fibrillation in a mamml in need thereof, which conprises
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since patients with atrial fibrillation /renodelling who have been

converted (Icr?ﬂrgﬁrf%ﬁ? Pé}ﬁﬁz}tlo}x%htaﬂn&%ﬁcﬂ% ic ﬁ{oﬁgﬁlﬁyf%g anllfte?lt 1h%&g 8% i | sode of

AF are nore i ovérsion. It

' bel i evediPRASRHECE X BT256 DlasEi nraipith TokRG RIHLCIE BV AEaeipersy al
dosi ng 25s PR mg eredayl lyfollowed by 80 niheuncefdaily for & days achviin3 tngainice daityf
appr oxi mat ebys Haps)! THESintllRicAdiid Fighess iddfcatd @atoN8wHRS02diAR 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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Day 1 of adm nistration of SB 207266 should result in attai nment of pseudo
steady 15 state plasna concentrations sooner. For exanple (w thout being
bound by whiewiyss 90% of the steady-state plasma concentrRCT/oBoi/8358h0ught
to be achievable after about 24 hours or |ess of adm nistering the |oading
dose, based in part on the nodelling shown below This should have a

t her apeut i dopdingfipse qf@boutnl - A hant %gttl%ﬁsﬂhq daiygpeintnnanes ese, wligwegy

al | owi ng eadryl ddetinisatiibrosrfehs SBrR20d26®or faliras thednsintghanceldaly doge 8 decr easi ng

the Phance_ssuggquaﬁ P BterkiY.9hd 1038inB ke LAbbhr 23 {oAlhbRN 59 heatHeer
cardi over S;/P ; ga d/

ind %o
or'b ecreasi ng. h Lta tion tine far, the patient.
Prel i m nar yiAS SRHBIGIERCE a?zrffa%rswf%slﬁgg%a{el-??wges g HpERRe B gure 5
whi ch  Showépsei Rigifereldy, thedailyymamtgnanemdose spmprisasdhs énlyvsaliqrparestestli | es for
two regi mendosage driddbagsgegimeday dafifed inakefifth¥nd@0r sipthoRpetdsithy for 7 days
versus 80 np.opgg daily for 8 days). The simulations in Figure 5 indicate
that followng a |loading reginmen of 1.5 times the maintainance dose,
steady-state conditions are achieved nore rapidly by 24 hours thereby
reduci ng t haddidprahisn acgording toor Sementhaaspeet of dlre issiohiopahére igt prafided thest j | |
nai nt ailoi Ngusk e Ny SBpied &6 o)) Rk asITs, £ansars-PEL[I Sk avinold,p- 10% of the
30 target sheagk: 1.8l foxahlfle BRI 0168} of LRMEERNRIN RReHEE TR fergpn! LT i NG
period with™a oadtj ng re%ll’fg woul d’al ['ow Tor an earlier patien i schar ge
from an i n-‘ASpPERIactiiel darficanyGnt Fordas BropaY'ats s e st piattidldi cal cost
and conveniariytimia (¢.pecopairiserg atrialFemoddibsg andasainal, fitpilafien kb layn8BIRD 7266 or
a phar maceukleC Bhihdin)asy GRR Rl & HadfithS SBL0ELED6r dakt tRAHBIMInShe Fied dapat e first
day at 13 | 9RO RS :BhuAOPH anbyuPa bR RRONE dinaihlMifcd 8581 RIRRLY about
.25 to abau > (5 11 nmes e.g. agqgt ) I Mes) the dally. fhalntal nance
dose and t HYMdMEnisHAGR &ftthe SB 200200 er $3lfiah the daill ceaipfainaieeflose 08n  subsequent
days. 40 Thwbsfqoesrt,daynn al | aspects of the invention, the nedi canent, nethod
or antagonist is for or enploys adm nistration of the SB 207266 or salt

e o s e

of about 1.2 t0 i ) > , fallowed by
admi ni <Pr atRTeALBIXiE Hrtpl BEyHeea s 8 scampriging Hdal famadelipsRAEoitl dose on
subsequent fitaiktioR) sfagnabing] (et hduimeapinnged deecdf swhibboompri®s t o about 1. 75
g i _rr:ss t he tm‘;ihfgtem 'ﬂdﬁi@ﬁﬁﬁﬁnﬂ%%fﬁe@@&e%n&f&ft_Qth{'(V-?B@@lﬂl— 1.5 times the
aily main rAabl id yu: 1t 2| onpri ses
the dai Ty oiafRBEtumARFS e dhiQ AL koI R in - I CARRERRE S 60T |
fifth and/ of0720% 9 abgERiceuticallyfecentailesals Bereohddi ti onal Iy, according to a

sevent B5aspect ahe niethadropenprising adienisterisg predSB d@tR66he sall heusd onfthe
N-[ (1- nbut Ylirstdayi 48 1ddinkydos8 et Byduk 13 -a8bkyxo ﬁm%bkl{e_]daﬁ}r OXAchihahcd 2-
a] i ndol e- | Oy Gar RAXRTL AR qhedR AN @ %hisRhind RI'SETBISH &Sal ¥ uRGRAPT bl e salt

t her eof R
maintainance dose.

30  The seventh aspect of the invention also provides N-[(1-Tbutyl-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 (e.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 salt 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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in the manufacture of a medi canent for the prophylaxis or treatnent of
atrial arrhythma (e.g. conprising atrial renodelling and/or atri al

fibrill awen)/1i7ee a manmal (e.g. human) by adm ni strati onPoT/GBnE0SB 207266
or salt thereof on the first day at a 15 | oadi ng dose of about 1.2 to about
2.0 tinmes the daily maintai nance dose, followed by adm nistration of the
SB 207266 oPrefeahly.dhe daily mainfspapes dnasarompiiwes dissdailyrpralipeegicssdosregs. The
sevent h aspeciosade refienenrag eefihehinahs éifthrad/bodstheaspaithofikheinventad.nent or 20
prophylaxis of atrial arrhythnmia (e.g. conprising atrial renodelling and/or

atrial fibglllation n, a I . , .in need t eof, which
compri ses Mneree PR FoDp Bl Birdkeid AP RR b ina el ERE abd e ne

N[ ( 1- nbut ymammal is a human, the loading dose is preferably 30 mg, 75mg or 120 mg, and the

pi peri di nyl Jaigtihaihtaindnde doseyis2Om@H( thg 31 80 AR Bledtivela] iTd@0argl 66 agr boxam de
(SB 207266} 8118 JBRAIIRER gfcaﬁgé Lo aeR!AD AN 3Rllor LART 80k, BPuLhe et hod

d t t d t
SO ng BN R o ARyl can b Bl Rs gy raLer Rathicial deHioEs ferce

dose, and othedudised ieFxaniples3 hateinaftertfer inmxatmipls EBhowRES and hoal theyt t he
dai ly 10RI N¢aniHraREE dose. 30 The seventh aspect of the invention al so
provi des N-[(1-nbutyl -

pi peri di nyl t hyl ] 4 di hydrop-2 2| no[ 3, 2- a] i ndol e- 10- car boxam de
(SB 207266%“%5%%%% %%?65%& &bk i & MATTPALPER RS e (1 ¢ he
pr ophyl axi s<i0 mg)r@a‘iB@W%@foraalrt t@lreOéKmha,sumaatlQ@rgz basehypr prleny at ri al

renodel | i ngmanakisenhatis éf sidd-effedid.| ation) in a manmal (e.g. human) by
admi ni s ation of the SB 207266 or salt 35 thereof on the first day at a

| oadi ng dos about 2 to about 2. 0 tinmes the daily t ai nance dose,
fol | owed by SR?%% ?fatllir: &iveaHionHbe éﬂelyzew%aw doss andie gikien ﬁampyﬂ d

mai nt ai nancéiniadly desirablhinghe patientfysexampdd Fombl day uphte sevadl yegrsdege i s about
11325t t 2 gb?t‘ﬁr thle M BminaMEéntird eerfl@hinyg 1@ fﬁr%k:ﬁlﬁﬂ@%oxﬁ@b&ﬁ%@ or BBf & diysel \e/&) ably
abou |

02/ 11766 PC#@B%FO%M%’O%W l“gg’ra)dé ag&/"?ﬁdr eémﬁﬁie%ﬁb’a S 3’8&5 %eacg:’c%rrprl ses
the dai4} oPanthy! mapdint sregk. Qr&s%r dayg), afigR P YH@FI?t?flé’ﬂC‘?n t he

fifth and/ odossifoctdbonspecatwuod dayseori fnvahwoui bweek/\lmatmut heedrdatipngl.dose is 1.5
times the daily maintainance dose and where the 5 mammal is a human, the

o, nt 2t nance® cﬁ? 0 RELBAY e ﬁgdd&lg%re‘ardu%g B 3 gy
80 ny dosestRi gégleéaﬁnﬁé apd B? Agoal ewtfm P?W“’éﬁﬂ’/“éf sghraataﬁera%b%&ds of
t he i dfent sufficiegdor the lepdampiese ¢a kb effbeiian thaindaynmaldb codioyarteahiack &
doses/ dosagfsrmab@us HythnPbARCAminftEXAHY tBe AraliRERinBAGSR! Thefef@d, exanpl e of
these dos espx%fégabﬁ]ﬁ%é &Y a niltho(%f,iQ cgr%p&ﬁ%dor an antagonist of the invention is for or
employs administration of the loading dose during an arrhythmic (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
experiencing an arrhythmic (e.g. atrial fibrillatory) episode, comprising:
(a) administering N-[(1-2butyl-4-piperidinyl)methyl]-3,4-dihydro-2H-
[1,3]oxazino[3,2-a]indole-10-carboxamide (SB 207266) or a pharmaceutically
40  acceptable salt thereof at a dosage or dosage regimen according to the fifth and/or sixth

-4 -



Preferably, the |loading dose is < 1.6 to 1.7 ng/kg in a manmal (or in a
human is <120 ng) of SB 207266 or salt thereof (neasured as the free
base), i woozer’é6 o minimse the risk of side-effects. 15PCTGabi/0Espect s of
the invention, the daily mai ntenance dose can be given for a period
clinically desirable in the patient, for exanple from1l day up to several
years (e.g.2asPegss of the inpaiian 28d/anitialeadinydpseias gefipedin: the gyventhagpsck of them
about (2 orin8emion5 days, 1 or 2 weeks, or 1 nonth) upwards and/or for
exanple up to a ‘)'Rva_(tﬁgyi%ﬁﬁ?eriéd Mﬁﬁéien@ogﬁle@@é,@%s%ée JraBidie rdsifERkn st 3 or
5 days). Ad@pol S rattfl on g i h g]glal 'y mai nt enance ose for about 3 to about
5 days or f about T\% RS : gut 1 year is typical. Preferably, the

| oadi ng Mose is &)ppienAlymeasering whether the mg:m#es yeverged tgnormpl sinus
fibrillatorsgythnepi sode in the mammal, and if the mammal is not in nornal

si nus rhythm af t@h c&qRREhHE e niifrhdl $h&io fdPhaf f6ud z‘ri}gfﬂh{‘& tHOSGent fhat f’h'ge

effect then the L is cardioverted back to . nor Sl rhyt hm before
admi ni st rat?BW%%IM?Im@_’QHES‘YHBBéftef$‘ﬁ8P%fF%4@,Steppdbéfaéaﬁﬁ , the use, a
met hod, a conpoulgdopiongly admarjeiaiing asofecessaryi afiether dase of thiegiB Y7266 wpbay s
adm ni st attherofif t he | oadi ng dose during an arrhythmc (e.g. atrial
fibrillatory) episode in the manmal, and which is for or enploys
adm ni stratiopn qf the maintenan 30, dose. after rdi.oversion of the nmanmal
back to norl%ﬁ?fleré?lyrdg SPH?/(%?‘P%r feﬁeor@ nisfakon Wgt%e gén?r@?g% 8r §35thetROtS - ral
sinus rhytheedfter a period sufficient for the |oading dose to take
effect. More details follow Preferred adm nistration nethods incl uding
opt | onajs capdioNl ShoPeri AP AL EHIN BoATPESE: flout FbIVERI REALRMINIES 2
met hod of treatin el 0.iS e(Perlencm an_arrhythmec e.g. atrial
fibrillat or@? R gél,ourcsoﬂiﬁ’if‘? gﬁ@ﬁ@%‘)&&? Uk drfp ﬁP%"ctg‘r Qigs. still more preferabl
N-[ ( 1- nbut yabont pigahoud B iphispeghatopt 3 haurdi Ahgriepakicularly preferred for oral
5 (1), 3] ox atzi nafndnitrafiornihodt€y (20 The Draxiamirg platHe caRobaialio(C A, D has gmqu%ﬁd:?lhl y
accepta . Or egi men according to the
fifth aﬁﬂ/ gtlr()%g?ag%tiﬁ@ﬁ%\%@ﬂ%ﬁ@@%@#ﬁ%@%ﬁ& aspects of the
i nventi and/or at a | oading dose as defined in the seventh aspect of the
i nventi on, lsjepid) tthereprilioversiopenan somgrise plermatoldégical tahd/od DS ecardioveasienor

dosage regi preferdbly,sh eRp (§PDCtaardigkessied fsegéd.at | east partially, 5 (c)
optionally measuring ether the manmal has reverted to normal sinus

rhythm (d)_cardiovert] the ma |, back to normal sinus rhythmin the
event that Y r%ﬁfﬁ’l d"‘?gmﬁﬁrﬂseﬁ ﬁgﬁg}‘ﬁﬁ?n 38 %Q@ﬁm é*ﬁfttg?ref’ i B?Cﬂﬁ%l in
step ( b’éS, adnge peeonding to the seventh aspect of the invention, and step (e) comprises optionally

administering as necessary the SB 207266 or salt thereof at the daily maintenance dose
on subsequent days according to the seventh aspect of the invention.

Preferably, step () 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.
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(e) optionally adm nistering as necessary a further dose of the SB 207266
or salt 10 thereof. Preferably, in steps (a) and/or (e), oral

adm ni st ve@ bom766 the SB 207266 or salt thereof is used. PABEGBoEOBIADI Y,
the period in step (b) is about 0.25 to about 8 hours, nore preferably
about 0.5 to about 4 hours, nore preferably about 1 to about 4 hours,

still nore preferably about 1 to about 3 hours, e.g. about 2 hours. This

i s particulAapluality ef doses df tlerSB 261266 a8 galnilgtdod tadptichaly Bpadministeke@ maxi mum
pl asma con found to be about 2 hours after oral
adm ni stratqﬁc@){r?bg%j%%r%gggé% a@%%ce?%?yr;t ep (d), the cardioversion can conprise
phar macol ogi cal and/or DC cardioversion; preferably, in step (d) DC

car di ovér si cﬁfer@lmb@methOéfamca@mg to theejeth ajpecbefithe swentiomeompsises i ng t he SB
207266 or Sﬂhﬁnitslhﬁﬁ(ﬁﬂéf ﬂlhc@aghlImdh fgrapde g0s@MPLLLNE ddrﬁglsh@tlbl’ﬂef seventh

aspect of Ligeh Y S Ohm AL EPaLR S LSERe ORI PRRI i Heni Ster i ng

as necessar sal enance dose
on subs equéﬁ?&lﬁcg9 tr%’&’ﬁ?tcﬁcﬁ%rdf% tp I’ilé? ?%\E?@ﬁP??t 8§ d’c‘vet’.i‘flo F?é‘e? Ir’]ll@%ent i on.

Preferably, step (e) conprises optionally adm nistering as necessary the SB
207266 10r 30 aHakpectNertBOInvahtich, dRSAZAMAT stdfa&a@eferrﬂgy f@avacor dl ng to the

fifth and/ 62§ DeRaReGhsy @fo b nénﬁ‘
PCT/ GBO1/ o%ﬁ Si ]i% {”?y &F gﬁ‘% éﬁ@g f
optional |y B& Q&Fﬁ)ﬁf @Fgﬁperlﬁ 5<> 6%?%? %%lstﬁfsg %59 5Can
Pr ef er abl y,ortshlé theeedipi$ adotoistdiedg Tthorefcbre, igiadjtdspertpeicthe ofventin, thewsat i on

conprises AsHbA] Sith@driAN cofpaitd is 9M&hﬂ§lf@fbd—ﬁtﬁﬁﬁ&yraﬁ&i §f thé @ﬂ@gdnﬁstng

adm ni ster at t r after the
per i od Jaur .ahﬁ’laﬁéoa%“@h%ﬁ%@%wo@g LS on CHE bR BT B 2 oo
of the |nvéﬂ?P6ﬁltakes place. 10 In all aspects of the invention, the

mammal shoul d preferably receive anticoagulation therapy (e.g. conprising
warfarin adm nistration) throughout some (e.g. nost) or all of the period

dur | ng whi ch the Aﬁ’ g'ﬁgﬁcaﬁgﬁg%@?dﬁ}%gﬁ rgt hrrgtegiqg %ggnts 91{1(1 §gtentta%ggﬁca%8f % s

adm ni st ered. The met hod
/" ant agdni Sited 1%%&?(%’&10?%0%%ﬁ‘éﬁe&bllwoﬁpeﬁ?at%bb@ﬁﬁfﬁlﬂ@taﬁ HrSogh Ingivigpad

ant agoni st pliblieaitbnan¢re spagfitadly iand itdradegly ibdicgted cobpimicerpocptaldoy wifatnat | on
of warfari merdi@ad HOughRIBdet fo¥nl. publications, including but not limted to
patents and patent appl ications, 20 cited in this specification are herein

incorporated by reference as if each individual publication were
speci fical |y andhenaventipgarillypopike deserghediy gtersnce & e faluuing Fxp@plesence

25  which are merely illustrative and are not to be construed as a limitation of the scope of
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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herein as though fully set forth. The invention wll now be described by

reference to the follow ng Exanples 25 which are nerely illustrative and
are not twoObriliwenstrued as a limtation of the scope of PORGBIESSM
invention. Some of the Exanples are illustrated by the Figures in which:

Figure 1, entitled "5-HT4 antagonists in atrial fibrillation / atrial
renodel | i ngFiguret3; eitlgpaGHADY altbg@indtOln atrislnfitsilaeibn 7 ediahtenigdeYingd/ tatviadt r i al

stimulation  30. s" . . shows_a.sC i C.Qutli.ne, . r ot ocol used
in the exp?&%%é%%%gﬁg?zgﬁl %rr?uﬁin"gol—*lfg ?ﬁghﬂ(:eec&g%ersil%%rﬁ %fr{?%fl‘gti on and
atrial renpddendernd airel fiibrillptiay, indwagdicegsedrbyanpidatriabipadingail HI, ameagoni st
(SB 20726 j | @5 2; 35 Figure 2, entitled "5-HT4
ant agonisst ?r?%ﬁgf[:fl a IB%SE%?FFWO%I%A%B?M renodelling / atrial pacing;
Vehicle-treated group (n=7)", shows the changes in atrial ERP and incidence
of atrial fFipgiep aétls@mhﬁfmmb'am&@at@éé@rsmn oletpe Higire 1.z8nd pue bahgmane OB, in a
\Igahi cl eé t riﬁ@k@@n@tﬂn@@ﬁhi@ﬁm% paintd §f 6 prot@dl \A@dlﬂ&ﬂﬁﬁﬁ?t}%&[/a@@}ﬁbﬁﬁ&%hl

igure 3, [ iy [ ' . Lhrillation atria

r enodel | i n?‘“}i arélltl@?%rfléd%g%% ﬁg{ﬁ%ggz%%%déﬁfgg%%n lre?lrjp (n=7)", shows the
changes in atrial ERP and incidence of atrial fibrillation induced/caused
by rapil® atFigaie 4FaisiargyapnehoBingTthe effeet of gerotqmim (5-ATvon ilsi HERPriadheabsgneeh
88;1207266; & Pré@HESSt FHhourS ofir_aﬁidfaftﬁﬂfiﬁ&ihtg o Qsmatata_ﬁhnw 6ESB {20016f6, ?ﬁleﬁi gure 1i
and is a s : e . e main tine points o e protoco
used in 5-HI-1 h?@%%%?%ﬁ@?&%%%@gn and atrial renodelling in

m ni pig, as described in Exanple 2; 10 Figure 4B is a graph show ng the

ef fect of ddgwednihowsSikitedSB:2HY206RRsmarvon¢miraber meeme profjessfoetwe of 3
hours afs r apkighetk (120 mpaaidag 1dMehvidd By ﬁﬂg&ﬁa@aaigff&&daﬁ%?e@ﬁ}ssmﬁ ondkSi Ng
the Figure 'Po{‘é 8;??9’ protocol; and Figure 5 shows sinul ated SB-207266

pl asnma concentrati o \)s time profiles for two 15 reginens (120 ng on day 1
foll owed by 80 ng once daily for 7 days versus 80 ng once daily for 8 days
). EXAMPLES 20 SB 207266 -

N-[ (1- nbut yiexAmMPRES! di nyl ) met hyl ] - 3, 4-di hydro-2H-[ 1, 3] oxazi no[ 3, 2-

a] i ndols- 10-carboxam de - is nmade using the synthetic nmethods decribed in

the introduction, i.e. as descrihbhed jn one or nore of WD 93/18036; WO
08/ 07728, Vb 208610%1(1- B tiorDeonSnybRe D Do BBgE AR Sloazinols. 0
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.

25

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

30  The antiarthythmic 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 arrthythmia 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

caused 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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EXAMPLE 1 - Experinental atrial fibrillation / atrial renodelling test
results wth SB-207266 30 The antiarrhythm c efficacy of SB-207266 (0.3
and 1.0 moky117setravenous) was eval uated on the induci bPCTAGBODO3SAF i n a
nodel of 5-HT-induced atrial arrhythma in anesthetized Yucatan minipigs.

As shown in Fi urel rIoAFl tio i mal s ensi.ti zed by 3
hours of ratfiidd ﬁfwgalse%‘ghﬁ 6‘68@ pF E‘ﬂe ﬁé V1 tﬁealghghr?ea ant

t opi cal appsthRhstin Siguses 252“}41‘3 (th’ﬁ }Pﬁgfd’f)lgéf mﬁetﬂahw m§tdemﬁ off ABrcagpade. 35 The
atrial eff eptiveceabivadustsyofPpacingd2 c&ERt 410 niec cyde kinpih) ivtay stablee

deter mi ned ofdyehity HERYAITBS. A EIHALLO, @%Agg{ogp Al cal pac ng. In

bot h vehi cl e- drug-treated ’groups, rapi Cl n and application
of 5-HT~ caused a reduction of AERP from 111.6 6 to 90.9 2.1 nsec,

bef or e applAzshovenin Bigure 8, appdicatédm @ﬂfeB-@WlﬁﬁLﬂjterth@@éﬂéﬂlpa@lngdnérmnds () in
Figure 1 angplieftiontasdibanused aplosé- ae;lfdn@eﬁtenc&easé\nsmkpafomaom panoof AERP

was seen whe p; bl Mﬁ%lﬁ‘éﬂ% 6%&43%&;&&%\%9%{1& %ﬂ% % 81403544
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AF indygi bility was reduced from64 6% in the 10 absence of drug to 46 11
and 30 9% respectively at 0.3 and 1.0 ng/kg (p<0.01). These results
suggest that_ SB-207266 has effective properties in the Prophyl axis or
treatment o¥XAMNPLE 2 sMere detailed erpepimental abeigl Bhrilladiony/ amiala) paci ng,
associ at ed reniddellie testtremdtspwith SB3207266 of atrial refractoriness
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Exanple 2 - Materials and Test Systens 25 Materials. The foll ow ng

technical e “A»‘z’p”i%t-m&na X andtf'es?g JY,out this study:

25
Materials. The following technical equipment was used to carry out this study:
e Anesthesia vaporizer: Boyle International 2, Medishield, Harlow, England.
e Artificial repiration pump: Model 613, Harvard, South Natick, MA, USA.
e Heating pad water pump: Model TP-420, Gaymar Industries, NY, USA.

30 e Blood gas analyzer: ABL 500, Radiometer, Copenhagen NV, Denmark
e Pressure transducer: Model P23 ID, Gould Electronics, Cleveland, OH, USA.
e Drug infusion: B Braun Melsungen AG, Germany
e Electrophysiological stimulation: S8800 stimulator and SIU-5 stimulation
isolation unit, Grass Instrument Co., Quincy, MA, USA.

35 e Chart paper recorder: TA-5000 polyrecorder, Gould Electronics.
o Digital tape recorder: DTR 1800 Biologic, Claix, France.

Animals. Male Yucatan minipigs (12-17 kg weight) were obtained from Charles

River (Saint-Aubin les Elboeuf, France) and were maintained at rest over a 2-week
40  acclimatision period prior to experiments.
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ventil at or ; rvar a r ov ar icl & respiration
during the F¥PPayaf QE%P FWV%D&@ ‘l%‘e %tg ‘f’%u f(g|su e&B%Ptgases and pH
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pl aced in t@ecttgpmnhal artery and vein to nmeasure the arterial pressure (P23

ID 10 tyqnsducer) and for drug adm nistrations, respectively. Leads Il, Il

and a precoydial. |ead of el ectrocardi ogram were placed f.or nonitoring of
standard ECEHHPYfet kxrerimepfgl Bracedurgs o ectrodes were hooked to the left
atrial wall for subsequent stinulation (S8800 stinulator and SRI-5 unit)

and for neassseiERRGN @‘Hh@-ﬁti@dlﬂhﬁhe The L aslappentagbvaidmitZed b’ﬁl@iﬁ‘d{i ment al
Procedur es §ﬁ§ﬁ%atclr@3(§bé’ﬂls%§“ a Bb&' Td ‘Eﬁgen‘él]a?? Lﬂnﬁua”lt dcft cai"ppe”dage

was sensjtize 3 hours)

o pereitht ciemodeling PBfhedisai 4 Gousst o mrﬂgarmn ; et T4 ) RN oot £ &
et al., 1996$01G11¢m®.ﬂ ZHiTdkero®4in)29 68/RTatting 30 enn befaresaidufi atmal pacisgHT

('ser ot oni n) whdtapliel locall R biil fg c8uiasdphad @a@edeame% tiRtstinfflatRACi Ng)  was
appl i ed 'OCQLétl:Pdéﬁ'aﬂggﬂﬁﬁ% Hﬁl&%PBﬁ‘Rx}aQnB rﬁ%ﬁé’q ﬁltﬂ%ge &Pq&ﬁlﬁ stinul ating

el ectrodes fhe end of the
experiment. The cellulose patch retains the 5-H' 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 O 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-stimulus 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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experinment. The cellul ose patch retains the 5-HT in contact with the
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basel i ne regpopses of 5 animals (3 successive AF chal |l enges), the mnipigs
were r omy assigned to receive either sterile distilled water (vehicle
group, nN=7), or escal ating doses of SB- 207266 (0.3 and 1.0 ng/kg, n=7)
given i.v. Bnatign o PlasmadeenceairaipmfisBrdy7366 FetashihehallongcoPloagRP and
subsequent sAmpbiatdre ngitectedB?RIDTA6 6% S winstel edndnf tisttwiud e di stilled

W th ven of SrRHRLAIGH e dihy pOR: LPRE RLERRGER: BRI andl T ot Used
for dr lrJﬁ%eS o?eﬂ{rﬁg%eea?@g&ﬁf)g? 1%}}8% gﬁ%og‘ré' ﬂ?e %%%%Sf?%@gewgeégﬁﬁ‘ﬁ?tﬂ%@?@gﬂfat 45
mn i r vidibsequentznplysis r Masne pamples werierpgl eolicetsehin thovebisde igptThsaci ng
chal | enge. ®térafinativn o€ pRsmandhemtiatign 61$B287266 waepapformesd bo LOYMS/MEot ocol

are presentggh b1y QYRS aka @pglng,%ﬂh:lr@ﬂ | uation of Plasma Concentration
of SB-207266. For each AF chall enge, bl oo sanpl es were collected on EDTA

(699 5 mn after the end of the bolus admnistration of drug (tinme point

15 mn, see r,sks i | gL eod centrifuged (1500 x g, 10 min at
4C). The pIEaga%n;éﬁggrrp %%Eé‘g%ﬁ‘gr@cfl%?sd-wc for 20 subsequent anal ysis.

Pl asma Banpl es were not collected in the vehicle group. The
Measurements and Calculations. All 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)1/2), 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 effects 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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(conpared to 93 6 3.6 ns with pacing alone). See the graphs in Fi gures 1

and 4B, and Figure
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wth a 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 1.0 mg/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 after the end of each bolus dose of
SB-207266. The plasma level of SB-207266 observed with 0.3 mg/kg SB-207266
was 137.7 = 15.2 ng/ml (n = 6) and reached 562.3 = 40.1 ng/ml at 1.0 mg/kg (n = 5).
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Example 2 — Discussion

not

5 The results of the present study show

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.C.E.F.
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 results 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
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
reverses) the AERP reduction and protects from AF inducibility in a dose-dependent
manner. These results are shown to be related to the plasma concentration of the
drug . These results suggest that inhibition (antagonism) of the 5-HT4 receptor, for
example by administering SB-207266, appears to lead to atrial antifibrillatory

effects.
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conpared 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
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5- HT4 neécepitdl patidg. exanpl e by adm nistering SB-207266, appears to lead to
atrial antifibrillatory effects. -32 WD 02/11766 PCT/ GB01/ 03544 Exanple 2

- _Concl usi o rSRnRQVAPSB WS 264\ @EribRl h@UEhT 5 (B doGR Pkhipld s, sAuct i on of
AERP causegoql t5 conblﬂed raﬁldiﬁ%rlq%ﬁgg %ﬁ% ﬁﬂd.toplcgb:g§§1ﬂ.atlon of
5-HT and t 60 FRHTRIS 2 BVEhifRRacR Py e [satmenr GERoptyaxiset afpsHdellipges o
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may be eff eedepue aatagberdugich@s hiyeslt thegodpourals deddribed héain. on, associ ated with
a restgeation (increase) of the atrial ERP characterizing 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 al so
in Exanple 1), appear to illustrate a novel approach for the treatnent or
prophyl axis of atrial renmodelling and/or atrial arrhythm as such as atrial
fibrillation, by adm nistration/use of a 5-HT4 receptor antagoni st such as
any of the conpounds described herein. 15 -33 WD 02/11766 PCT/ GB01/ 03544
EXAMPLE 3 - Protocol for the treatnent or prophylaxis of atrial
fibrillation and/or atrial renodelling in humans using orally adm nistered
SB 207266 A currently preferred protocol for the treatnment or prophylaxis
of atrial renodelling
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5 and/or atrial fibrillation using SB 207266 or a salt thereof is now
described in detail. This Protocol describes adm nistration of SB 207266
or the savo o/hgsei nafter "SB 207266") to patients wth spapGBrHOISE4
persistent atrial fibrillation (AF). The objective is the inhibition of
synptomatic recurrences of atrial fibrillation in these 10fpat| ents with
per si st ent JAKAMBLEe3 t-FPratachl foyithe treatmentpsmyiophdaxis af atuidl fihnillatiosn 48 hrs

and < 6 nonifFor atral remud¢ling ai Humuas akiap orsllgadidnister«ll SB 20%265n) are
sui t abl e. Syrrptoms of per sistent AF may for exanple include palpitations,

etc. Patients fer eith ve: therape c.an ul on (e.g.
wactarin ooty gl pEroctt fodR S DR RO TR 1t P
absence Sof etudéqratpeql tfibeillaheri esoagydiB 207200 ¢roy salt thgeqlde kew dteSFégbeﬂawéetaﬂ
transesophageal echocardi ography (TEE) which is negative for clot and have

recei VEd ' ”fﬁ@??d?&%% dDGRAL %Jéfﬂg E @f’ Ifrr%l? Zp’zibq%bdr‘?lgé‘&‘i't ('gxgﬁ } hgy apeutic

range recel ve er apeut ic
anti coagul afq 83 5? Patéffnltse‘P’ltl‘l'EEnPtﬁm&HB IPFIiSBF?nf atrlﬁbﬁwé lPP %7266 (e.g

as free basreb,]edwt isbe enlpbidibe pAkymyptamatib eechireimases hf ﬁrmh@brsladtltonmtheseﬂn% A)
i s geneapal | patieaRivtSHe@sigentaAF. datibyts Wit syHRps&hatRf pedistint A0 oTduRkioBS My 25

Ui d{TeasurRthatnd 1% LG5, NARELy FOURELers Rl (ggvpf% Bl figagml stration of

SB 207266 m I'hg dose of
1.5 times (sylts ﬁ) ymﬁ@%ﬁdgfé@@l%mté@av@w fersxample laféil@%m%atwcogmﬁ%e t her apy.
Ther ef or e, Ratehsmadfesaplyeeithsi Iyee or al | oadi ng dose of 30 ng, 75nmg or 120 ny

i's given one d@rdpeufi® hhtWeghMorAe. f%ﬁakf)ﬁrlﬂpﬁ)?>@fw8&@’%efo§@cdfﬁm@ﬁce%@nﬁg
respect |5vel y %Etrgé{bseguent days. 30 About two hours after adm nistration of

the fi rst day P’ oadi ng. dose of SB 207266, patients renmaining in
atrial fibrtl intechsqnsnal Gerapgticanbicarpatiogifens Pyveeknteaydvdr fed) pref erabl y
t hen under go diansstphageal ecliochldis)graptydTE¥FSrehiomis rfeightiner footlot adtehdvel | owi ng

nono or bi - ph@&Jepvea%@Hv@ﬂ&fs%ﬁﬂl@wgraw&% staBle a8 if Bl iRUEShutid PangBOCK
sequence Mono-phasic Bi-Phasic 1st Shock 200 Joules 170 Joul es ~ 2nd Shock

250 Joul es 200 Joules 3rd Shock 300 Joul es 230 Joules -34 WO 02/11766
PCT/ GBGY/ 03Bptignts recei veeSB 30T 208tprefseablingfter seshetherapeiiticantiaaggatign. ¢thyt hrm
(NSR) aft eraften@EFBrid adtimiok to ivshepgrimne of t he above sequences the doctor nmay
at his discretion proceed with further attenpts at different energies.

ful gar rsion fin
Successfu §I§l 28]7206\/66(655;I gs fr(laesbacsig blut (rargorg preferably as the hydrochloride salt SB

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

25  wd (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-phasic Bi-Phasic

1st Shock 200 Joules 170 Joules
2nd Shock 250 Joules 200 Joules
3rd Shock 300 Joules 230 Joules
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mai nt enance of NSR for >_ 1 hr. 5 Follow ng a successful DC cardi oversion
to NSR, adninistration of SB 207266 to the patient can be continued once
dai ly fow@ororiths (for exanple), or for shorter or |ongreT/o®oi/ess4 Those
patients who spontaneously revert to nor rral Si nus rhythrm (NSR) can al so

recei ve SB 726 e d nt h 0

experi ence ]i%} QF?t Cf?(‘?%mgtfm%\eﬁ d}o(rﬁ’dpﬁl lllssrh R‘te% @?P%&

car di over t espingeneloftlhe aboigsequrpcemibg dactenmay ehiip ﬁﬁéfetlén pé%réf:%ﬂtés 207266.
Pati ent s shfother preafper aldifferentreneriss. Gucantfutaadiovatioans ddfaredpy (e. g.

warfarin) fHhneughals Ndierperi gd during which SB 207266 is adm nistered. 15
The nost. preferred Protocol 1s therefore given below. Synptomatic

persistent AF, of duration > 48 hrs and < 6 nonths, therapeutic
ant i coagul afaliswisg a snagessfy D Cardiioweysion th SRy agminiskariomeq§ &8 207266 todni ni st er
382:37266 (| tha @hticght dﬁﬁl?ﬁ conlinh¥d @ﬁ;edlany@cﬁrﬁ ®06nths {(fonecessiey, ¥) for:hh&fwnbrnue with
aily SB207
1688er (Pénrcﬁse ﬁfo@@#éﬁe Ea‘%@b Frfge%rt?o ﬁ’ornﬁll gﬁft M i tati ons

or 20 ot eV ke St s Faib fonfe 2 o, i

est abl i1&hedxpyrieicehaecrareneas /(sEdgrmgﬂmt daily tR@Eent sewbel Décastiovériey evi dence

of atrial fodkitd biahd ORth adl canphiifislorbdRiveeS®RIEIREON a event recorder
device and optionally reviewed by the doctor. -35 WD 02/11766

PCT/ GB01/ 03544 E 4 5 6, 7 and 8 - SB 207266 Phar maceuti cal
conposi t i onSAHCES IYEPEF HaBly SPRUIEPTHIMCORBIATORI tRSTBRY (Cor WaEBBY 266, f or
human or al thohwighowtthepdrod, duriag adhictbSB @07 2sis adBirdgg@66 5. 0 ny

M crocrgstal line cellulose 30.0 ng

The most preferred Protocol is therefore given below:

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

l

Administer SB207266 (loading dose)

}

DC cardioversion (if necessary)

!

Continue with daily SB207266, + 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 either 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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Mannitol 112.0ng 10 My Stearate 3.0 ng Tablet weight 150 ng Exanple 5 15
A nore preferred oral conposition for SB 207266, for human oral

adm ni st veobon766 s as follows: SB-207266 5.0 ng M crocrpET/aBbi/oas44
cellulose 50.0 ny 20 HPMC (hydr oxypr opyl met hyl cel l ul ose) 12.5 ng Sodi um
Starch gl ycoIIate 12. cal ci.um phosphate 167.5 ng stearate 2.5 ny
25 Tabl et WERGAIPDES ﬂgS”%nz apd S SR 2105%6 ﬁ‘aﬁﬁswetltleﬂ COHIPOSHIONS | v be
increased to 20 ng. This conposition is the result of a granul ation
process. 30pkxaprRie 6 The tablet of Exanple 5 can be varied by increasing

t he dose of [ 0 or.8 ured as the
free base) Ai,?(}g% zg g%:%%lg ?Sﬁlo%}ggn%)ﬁ%{sé’ leohdg r(%]ieh tr Hﬁnaﬁ as
accordl Wlse keepi ng the 250 ng tabl et wei ght constant 35 Exanmple 7 -
SB- 207266 A Tablets with 10, 25, and 40ng strength (nmeasured as pure free
base) Tabl e§5.299946i ni ng the hydrsgehbori de salt of SB 207266 (SB 207266-A)

i n anpbunts i A} ngy (ngzgﬁured as the free base) were made
according t ltrﬂ%ryﬁgﬁ’ﬂ&&?lthf 8 in Mfe tabl e bel ow. These tablets were
desi gned t oMganiided in the trealRPOEProtocol -36 WO 02/ 11766

PCT/ GBOIY O38gAStestetacri bed i n Exasmmg3, using two of the tablets a day for
a total daily dose of 20, 50 and 80 ny respectively as called for in the
Pr ot ocol . e .7 conposition _l.ngredi ent Function Quantity (ng/tablet) 10
ng 25 ng 40 %BB‘Y%%‘?tet tabl et t Bg‘t strength strength strength Active

| ngr edi ent SB-207266-A APl 11.0* 27.5* 44.0* Oher Ingredients

M crocryst aEkample®! | ul ose Conpression & 50.0 50.0 50.0

15 A more preferred oral composition for SB 207266, for human oral administration, is as

follows:

SB-207266 ' 5.0 mg

Microcrystalline cellulose 50.0 mg
20 HPMC (hydroxypropylmethylcellulose) 12.5 mg

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 Example 6
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 treatment Protocol
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(e.g. Ph. Eur. or NF) granul ation aid Hydroxypropyl nethyl Binder 12.5 .
12.5 12.5 <cellulose (e.g. USP) Sodiumstarch glycollate (e.g. D sintegrant
12.5 12. vaf/p760NF or Ph Eur) Cal ci um hydrogen phosphat e REf/6BOUISHENt
161.5 145.0 128.5 dihydrate (Dibasic Cal cium Phosphate dihydrate) (e.g.
Ph. Eur. or_ USP) Mgnesium Stearate (e.q. Ph. Lubricant 2.5 2.5 2.5 FEur.
or NF) Puri{5seébofidn Example 3 usig twg of dhedallptsa dqy for a total daily doseof; 20, 3} andgp)
sol vent Opa’ll mgWepbetivésr 4s callod fériih the@ratoc6l. 25 6. 25 6.25 Purified Water **
* x x x x *x  Total Tablet Wight 256.25 256.25 256.25 * Equivalent to 10,
25, 40ng respechl [-pure free base b ** Renobved during processing The
SB- 207266- AE.aé' Lée?;gb%lfﬂ%f‘g’ﬁpl e 7 are packed into high density polyethyl ene
(HDPE) bott]les with plastic, child-resistant, jnduction seal caps. 10 The
fornul at i ont?§58H ™A _wet granul at i chH 88 s PHEIN (Edalilerh| o o

exci pi ent, Dibasic cal ci um Phosphat e di hydrat e {06PgDi cadXiP&m pHsPBat e) .
Di basi ¢ cal cium Phosphate dihydrate is the nmj otablti| uentabledget hiéabledi t h

m crocrystalline cellulose which is added to direygh se strhegthyr arsukagthng
sol vent andAétedhgrellient he overal | -37 WO 02/11766 PCT/ GB01/ 03544

conpr essi bi ¢phy726d18 bi ndi ng agenppadded is hydr pxgpr opybneéhyl ggbkul ose
and the granulation is carried out in a conventional m xer granul ator. The

granule m x,i,s _,dried, screened and m xed with sodium starch glycollate as
a disint eg;%&ﬁ'lerglﬁéeﬁ%t

sjum stearate as | ubri t to m t he
conpr essi on"FirCrySahng BL’@CS pr oOTEESSIBR A sui tdbt e rotg(?' t abl gQ'Opress,

and can be 6i& RBrEWvaINE} round i &e8Wapen aidexanple 7 - Detail ed
Manuf act ur i HydrPrygerdmethyl pr ocessBagat rol s, and Aksenbly 13Pocess12.0
SB- 207266- Aellplose (g W3R | i ne cel 1 ul ose, dibasic cal ci um phosphate
di hydrat e, Setium Byesktoxlyesitpy(eiet hpisittedgrhntl ose ar elhf endedi1.get het2.5
Purified watigir PR Fadded to the

Calcium hydrogen phosphate ~ Major diluent 161.5 145.0 128.5

dihydrate

(Dibasic Calcium Phosphate

dihydrate) (e.g. Ph. Eur. or

L] ={a = A a 0O 3 O

USP)

Magnesium Stearate (e.g. Ph.  Lubricant 2.5 2.5 2.5
Eur. or NF)

Purified Water ** (e.g. Ph. Granulating *k *ok *k
Eur. or USP) solvent

Opadry White YS-1-7003 Film Coat 6.25 6.25 6.25
Purified Water ** *ok * ok Hk
Total Tablet Weight 256.25 256.25 256.25

* Equivalent to 10, 25, 40mg respectively of pure free 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 Dicalcium 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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bl ended powders while mxing in a high shear m xer-granul ator. The granul es
are dried in a fluid bed drier and are then transferred to a m xer, where
they arevberndwds w th sodi umstarch glycoll ate and nagneBCTGBSt/eduat e. The
| ubricated mx is 15 conpressed into tablet cores using a rotary tabl et
press. The tabl et cores are film coated using an aqueous_di sper5| on of
Opadry Wi t@mpsessibigys Thpbidaeg peent adfed isdrydrenyaiqpyhnethy) cellulogy aydhe he

SB- 207266, gramdatamyistadriednat med donvegmnal iixdr grayplaagy ITive rapleanixlisil ose and

di basi ¢ cal giddMdehas@hAd Brixdl Ve Eéﬁlﬁn's&r&l é&'&&lﬁ&' zf‘s NG fnd
m xer - granul at o ect. .t % t he granul ati on.

13 Dry thema&ngﬁm%eﬁrﬁeaseﬂﬁ BF4hiah "y U cSlnat oghisBE TS B8 o ot anl es
t hr ough Sa stradused €8 aspiiable setpdpbletrpsy, 2nd eagibesither oal pr roxndimsdepe-ni ne t he
yield of the granules. 2.0 Manufacture of Conpression Mx. 2.1 Blend the
" equi red quaphies. ol RIMMFE AL BlateR! hahocBRLorBRISTBARSIE,St ear al e
with the drjed granules 2.2 Determne the yi‘eld conpression mx. 3.0
Tabl et Co r€§ on. 3.1 Transfer the conpression mx to a suitable tablet
machi ne. .2 Conpress the tablets. 35 3.3 Determine the yield of the
conpr esifed smnbm& A, ﬂu&o&yétmhﬁaaﬂm@e dibdsid tacisfrephdspigatd althly@*atemh&s to a

suitable c c%%ﬂo@ﬁ@%ﬁnﬁ@@togg{hﬁls P%Bﬂeéw LA
dlsper5|on ease ehs es ar n rando yfromthe
batch and  BlendgHEP S?Iis eI RIS Shet BN TEEARTAPT A5° LHRUAPASY 11706
PCT/ GBO1/ OSBM in 8 finidHprEddrytant are thcretranslfdreed tp @ miker, axfipreotpcy acdbldnded count,

i nducti on swigh esliuaRehréh Sliyesliaed ddd Maglbibish st@@atstmmbﬁ@tasﬂnngss ui tably

aut omat

Zor mul aﬁfoﬁég‘rﬂé}?%?gli into trhbg%@@i%k ggl h?otgry' Eg&l%grg E?E‘I%E’H{eehlﬁl

hydr ochl or i &S AFE 2B UGS as the free

Procedure:
1.0 Granulation.
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.
2.0  Manufacture of Compression Mix.
2.1 Blend the required quantites of sodium starch glycollate and
30 magnesium stearate with the dried granules
2.2 Determine the yield of compression mix.
3.0  Tablet Compression.
3.1 Transfer the compression mix to a suitable tablet machine.
3.2 Compress the tablets.
35 33 Determine the yield of the compressed tablets.
4,0  Film Coating.
4.1 Transfer the tablet cores to a suitable coating machine.
4.2 Rotate the cores and spray on aqueous dispersion of Opadry.
4.3  Release test samples are taken randomly from the batch and
40 appropriately labelled.
5.0 Bottle filling
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base) can been used to nake tablets, maintaining the total tablet weight of
256.25 ng and the other excipient amounts in the Exanple 7 conpositions,
but adj us¥Onz166 t he anount of Dibasic Cal ci um Phosphat e BChe#oH03B44used as
t he ambunt of SB 207266 varies. These tablets can be round or oval. TESTS
FOR 5- HT4 RECEPTOR ANTAGONI ST ACTIVITY AND 15 ACTIVITY OF SB 207266 1)

Gui nea pi g col orf-Thi sHRREraltleyetidlillédstodes epriremtrtdiill vaund] mdigtionrsdal®dnger GJ

(1993), Br J Phar macgid;fitledQvilibASikb@fstarOcaals i gGuititd afto@atedwei ghi ng
250- 400g are used. Logl% fnal nuscle- nyenteric plexus preparations,

approxi mately 3cm | ong, ‘are obtained fromthe distal colon region. These
are suspended under a 0.5g load in isolated tissue baths containing Krebs
sol utiofi buissneple® th 5% C2 in 02 and maintained at 37C. In all

experi ment 9y atrh@lifieahn &cﬂxuﬁlﬁgv,%mmwmh%rbﬂ@inﬁﬁrm@g,%ﬁigmnmﬂm and 25
gr ani setronygl! - ; - r ors.
Af ter cons'[S ergg?ic\)ér?t @? lEHae%?ll{irr?g %)?@%rg%gtr?fl ?%]Ieidg))?ﬁ ?1 &g p%fﬁggglggsrd\;%—dgﬁ tﬁ %?;%E HT,

usi ng 30s CBIRARR beshseddp make wblats, mpgdrmgeihe fotal tableloweieht ¢ £PP R of 5- HT
is sel ect edg swd te dtieereltipient amawrg indb¢ Esample 71 dvenprsgiohs tayp pdjoxinmat el y

40- 70%r 0 menthhbds-c3hiB R OXbiumPloshh&8 dehydfatd HRA adaRefh@eby SBPm n with
this 30 CO%%Q%C%Q&I"ie%n ’I?l]ce:seStﬁ‘tl)ﬂa_f Clanbgcr)%d%pegll ments, this tissue was dosed
alternatel y w an” approxi fare y equl - et 8¢ti ve concentration of the

ni cotine receptor stimulant, dinethyl phenyl pi perazinium (DVPP). After

obt ai ni ng consi stent responses to 5-HT (and when appropriate, DWPP),
i ggr gasi n%Pl@S‘P@ FHORGLAT @CEP?}?I@A%V{I%?ON&?}TA@W%E’PY mt)aggni st ?Le then
get gr m'tlged ‘gg?g{’gié?g%ﬁ?’!‘ 72€%uct ieoﬁ ofect ﬁeocont Ir th [ oﬁgme)\?gﬂedar gy 5-enHT or
by DMPP. Fromthis data, plC50 values are determ ned, being defined as the
-1 og concer)r at i@Gaineh pégtalgoni st whi ch reduces the contraction by 50% A
et s a 5 e T OIS ARRARed B R Aa® e B Rl ar 1y good
activity. %rgpﬁ\ﬂﬁ'"ﬁ?ﬁﬁ%?%m/ 03544 In the pr esencr:)e of 5- HTl?/ g HT2
and 5- ¥%3 r eceptMpleminggangss eighig PoOA e pse gsed. donsisrdingl gnuscle-
chol i ner gi aaydnyerivepleaisqiemenionacipprximabbr 3vi Bhised obyired fRRCHR diftald. 2
005 (ot bineptas i fanspit s A LIS, 0 o
5 HT cur ve(c\RPrtaHu% I%%Sestl‘\?/im%ﬂ% lﬁ@e‘ﬁﬁ’%ﬁﬁ%?n @5183#\25 gd I’Fﬁigpaéﬁaé\? éiiﬁpi{? was
10. 4 all experiments, the Krebs solution also contains methiothepin 10-/M and
25  granisetron 10-OM to block effects at 5-HT1, 5-HT7 and 5-HT3 receptors.
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 5-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-HTy
receptor antagonist are then added to the bathing solution. The effects of this
35 compound are then determined as a percentage reduction of the contractions evoked
by 5-HT or by DMPP. From this data, pIC5() 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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0.1, with a slope not significantly different fromunity. At higher
concentrations (3 x 10-8 M and above), the maxi numresponse to 5-HT was
reduced woOa&/concentrati on- dependent manner. This effectPOf/GBBHEBILE66- A
was not due to a | ocal anaesthetic acti on or to a direct antagonism at

cholinergic rec ]gt ors, since_* DMPP-evoked 10 contractions (a_nicotinic

recept or agoni stinvkg ps@GBRES %etsy}ﬂr&lém‘i palFereeepfer apngontssnedih nuscari nic
r ecept or - mguloditcesla combphasid co)insvgioall yHnaidi aat acthtevion, byaractérisgh by a

concent r at ignr{lE-M: oale (g4 THRSAN co%'ée@t@a?r%ﬁ@ofsﬁ\@w%éﬂ LE@H@? agai nst

EEis2°2§LZ?%§§§§8@%§8¥%556A§8§%“ LRl Ranf R er A5l

H2BI MU 1,
wi t hout Scadsl Agrva vt &y efifgcg Re tfwanwgwm lteSPan@ h@he emmhpf\atwaéd reSponse
curve. The (appraitleatlope netsdignificantlqldifferamtirom uyitpsaiiyed condehtrSBn2 (T 266 A was

ggt aggg:ast :310#8 heed é;’do&b? R AGKAR REpIRE (5! @Fﬁwragefegg&é lin a%oﬂ&%nfaﬁsn- A the
hi ghest corf%@ 433?{118%“ 2 S\ﬁ%&&ﬁ ﬁe‘@&@%‘?ﬂ%% ESWO&}B%GH?%%B?&M i ons),
responses tation prtorasdisnse a@tagonmrn p§ ghodigengi qugeensors Sieds “aDMHGT¢voked s

consi stiént cohtrictiona(a gicodnit eacepidr BaniAMIagoa okbs aceBlcHlig edlealé th@ Conpounds

are tested . 1 :

(Nounyn. Schiefed ARt %(g O BRGSO R I REA RS sp IR iz 10 7u
shifted thé&°t 18(]‘[9(}1 b e SRPPRUSh apparent reduction in the maximum
response when c&ﬁ)ﬁﬂ"é%ﬁﬁtéwmﬂaodbst@hagﬂwtvhetd@nﬁawbn eabkadeby e &-E4 i mat ed

g;<b Rg t 1091 GedpjorqfartRBagéi 2N ( Sin %Z&@@eﬁmek@, SBal0oy266- m&dli&dlhe%n =2). 30
es se u
Shcor ity AR S8oiRe RORNAPEE vl GRTUSHGE R IUERAL de 001 1P, o

439- 446 (1§QE§CHtPPH8n‘F??H8?SCC§F&?oth muscl e tube of the nuscul ari s nucosae is
i sol ated and noihe eppafent ng6 suswBtablecactieity observasicuitll SR 07A6@ Ry genatted (95%

02/ 5% C02) dligne tesesilybl@@Radtof tﬁJSle,! HecEptHE kinbe tHe SnAEEnINERS SRRICHESE i N

par gyl i ne %ﬁ?zbﬁfﬁ%tﬁ% fd%%@éré Wa@g&ftf N ¢ gh&té&lck \‘ﬁﬁ’mgy washout )
and in _the te"i‘ cocal axan S?ﬁ are
obt ai néll afBRIchIE “‘i?dﬁ%’?l%lm SOMFLHERS) SRR SN aERol (3M).
40 I n the ceitlinOfchingisat Padt aeplromeelpap@mtmt with $Hat piraodvereible antagonist.
concentration-dependent relaxations, with a peC50 of 8.1 0.03 (n=18). In

contrast -24}0 \’\‘%181%4 ;\Jt]i§6 PCT/ GB01/ 03544
Compounds are tested in the piglet atria spontaneous beating screen
25  (Naunyn-Schmiedeberg’s Arch. Pharmacol 342, 619-622).

SB-207266-A (10-7M) shifted the curve to the right with an apparent
reduction in the maximum response when compared to control curves with 5-HT
alone. The estimated pKy, (-logig Kp) of SB-207266-A (SB 207266 as HCI salt)
was 10.1 (n=2).

30
3) Rat oesophagus

Rat oesophageal tunica muscularis mucosae is set up according to Baxter et.
al. Naunyn-Schmiedeberg’s Arch. Pharmacol., 343, 439-446 (1991). The inner
smooth muscle tube of the muscularis mucosae is isolated and mounted for

35  isometric tension recording in oxygenated (95% O7/5% 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 (30uM). Relaxant
responses to 5-HT are obtained after pre-contracting the oesophagus tissue with
carbachol (3uM).

40 In the carbachol-contracted preparation, 5-HT produces
concentration-dependent relaxations, with a pEC5( of 8.1 £ 0.03 (n=18). In contrast
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to the guinea-pig colon nodel, where the 5-HT4 receptor is

neuronal | y-1 ocated, the receptor here is |ocated on the snooth nuscle. In
the rat oe@ophdgus preparation, SB-207266-A concentrati onCEGBepesdent |y
acted as a non-surnountabl e antagoni st and reduced the nmaxi num response
evoked by 5-HI. Because SB-207266-A 5 deﬁressed t he maxi num response it was
not possibl® the g@aeacpigicplonanedal; whgre the > HTgdeqeptor és nqusomaliyrlocatets theat a

obt ai ned wi tebepitbreheroisdadatesf dretht smeothomeeixt. rlathert ofsofBgus pEPAGEoR ar e

ggg; |6 Zt 2nt IB10726RA2c SHcerntratibB--GepbiteHil P8 ad DorbihosflaBRlankgbiisOf SB-
as

or anta i ( reyvi pig isolated
colon data d%cﬁgé%eqlggﬁln FaGT BT eeﬁégeﬁlb&?ﬁé seelcglyglsglvl?y ana‘l sis), it is
li kely that @fPFif‘éS%U 8 BB IpPRDU Hes APtrIsELRP deEHP M3 BlighlerP2 a sl ow
di ssoci at i osstinfatd. Héowoenphe data bbrainedheitlr the dptast effaamvs conanirstidrectdiBe of the

gg‘_"%g;%g I A¢2BE 93[ arerc@§§§t¥1?c with & gl‘\ Qﬁm tﬁ%%@@@f fll@@n%ll Hlecab e é%BfB ?%d?L ‘o
Pyl ot Hi pﬁ%@ﬁ% i PR o keps Rt st ks ios BjippioSolyigiabl ¢

R for

pi gl et hi ppdrtanshsubsequrat radiol pansk indiag selgetively apalgsisy itdplikelithat theon of
bi ndi ngi0of zt;lp@eiaﬂﬁcbmhﬁb@hhﬁﬂle&ntigénﬁﬁi1agcmt$at sloﬁ&s&@cﬁzﬂ&l pBhewn AM Young

TJ, Patch. Tlop f@n'l’ fs“]occ %E@Juse Nh I{l’ﬁ l‘:ége $993), Br J
Phar macol ; 11 T | S adl a ‘l‘s NUARY r piglet
hi ppocanpal reﬁeé%’rnal QeSPRiFgELS E%‘d lﬁﬁ/laf Bt 2 2:? tll?B protein

(n=4)) whi I@Cﬁm@r,mkaﬂvs'}t@érH’SBseﬂfﬂ?lo are 6 or Iess at 5-HT1A, 5- HT1C and
5-HI2 recepd)r s. Bindidglth Piglep Hippecampil 3-HE Recepedrs | gand grani setron

i nhi bi s [1251] fﬁoiﬁz £ b g Wl 50, Piepfhs B OW 5.
ndcatn ]bnn %‘g gg% gg t t hi
:or e:oar altl gn(? ; g&?? %’f Zﬁ?@é‘ 8‘?(:1%\% l)llsal nee
nmoder at e 255BfA07AIG @rQWKlAM Boumgg 1J, (H?-@)FISL @Bu@@@%diwmamuﬂ CGagter he

bi ndi ng of Eﬁfbﬂndllalbgll?lljedw%@ BOY PhEmvdcbl) 180,0I0P].vEhig@adibliSandthas BhQh (n=3), a
val ue slighf %1 hﬁl)%b alplﬁgﬁaBlS'?l % tregt6e,sl le neﬂlgchrn ant agoni sm
Pih

of funct on res B-207266- A
(5B 2078bo Guolliey Bkt j4) Whis the riy O e Bt S

vari ety of H&Tmeanﬂ{fﬁlHTgce@pEthS Ibladdllitlng the §dYE3-sciensive digand gragisetregthown i n t he
Tabl e bel ownhfbie¢i3apsB-27ath Bmde ihheppot@hpstwite pKi bhbkiswreveal an

affinity foggf ﬁn%‘l %ﬁ)lé G‘ﬁﬁ?l%q{f t J ra, Ioﬁ%ﬁnﬂo%aﬁll% r&&@fo‘?s 1rﬂt‘l1% sever al or ders

of magnitude 0O ther

receptors t%@?@ﬂtm‘ﬁ éib‘tg SYSX%P UGt B%g regeHLﬁr Vikh 24neg§rate oy
<5.00 25 affinity (pKi 6.6 £0.1 (n=9)). SB- 207266—A inhibited the binding of 1251 labelled

SB-207710 with a pKi value of 9.48 * 0.06 (n=3), a value slightly lower that the
pA2/pKp estimates determined from antagonism of functional responses in other
tissues.

30 5) Selectivity of SB-207266-A (SB 207266 as HCI salt) in vitro
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-HTR 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 | pKd
5-HT1a <5.00
5-HT1p <5.00
5-HT1g <5.00
5-HTo A 5.89
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5-HT 1E <5.00 5-HT2A 5.89 -41 WD 02/11766 PCT/ GB01/03544 5-HT2C 5.57
5-HT3 5.94 Alphal <5.52 D2 5.63 D3 5.53 GABA >5.00 BDZ >5.00 H 5.40
Opi ate kappax/{pké) >6 OQpiate nu (pKi) >6 Opiate delta (pRCY/GB61/035¥4

5-HT-i nduced notility in dog gastric pouch Conpounds are tested for
inhibition in the in vivo nethod described in "Stinulation of canine
motility by BRL 24924, a Reillgastric prokinetic agehf", 5 Bernudez et al,
J. Gastrointestinal Mtilistyr31990, 2(4), 281-286.5.9bgs with previously
prepared Hei denhai n gastriy qplgﬁuches are fasted oyvgenight. For each dog,
dose-ranging studies with are al so perforned eviously to ascertain
the m nimal intravenous (RZ) dose which evokes a 5rg%roduci bl e,

chol i nergical | y-medi at ed O&crease in tonic and phasd% gastric 10
contractility, usually 5 @3ABA ug. kg 1. For each ﬁ(p@ri ment, 5-HT is

adm nistered iv at 30 mppptervals. After two hstent responses,
antagonists are injected iy or dosed po in a gel e capsule 15 mn
before the third injectionlof 5-HT. Both iv and p 4@B—ZO?ZGG-A

dose- dependent |y ant agoni ;Qmattk@ppﬁontractl | e r(@Kpbh@e to 5-HT [1D50 1.3
(Confidence Limts 0.1-1 atggnkg 1iv, 9.6 KQ):ZG 15 128) ug.kg 1 po].
Furt hernore there was no SJ:%% SB- 207266 A dose on basal
notility. There was no con en or significan e ect Wi th 5-HT1, 5-HT2

and 5-HT3 receptor antagonists. The duration of action of SB-207266-A was
det er mi ned 4f t erS-HI-tekicedymotility irhdog gastric powds of 1 and 3 ug. kg-1 the
ef fects were varG¢abpsunddereabiied RMihNbi%Gn iIheS VR SnetMbt dcitrigdd iA0 and 100

T L .
exper i ment s er%‘flﬁg@rﬁl’s’ aétr%@?é%‘?gad%ﬁéi’ r@?o’tgr{ ). 88 iP88v oked
Dogs with previously prepared Heidenhain gastric pouches are fasted
overnight. For each dog, dose-ranging studies with 5-HT are also performed
previously to ascertain the minimal intravenous (iv) dose which evokes a
reproducible, cholinergically-mediated increase in tonic and phasic gastric
10 contractility, usually 5 or 10 ug.kg'l. For each experiment, 5-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 [ID5q 1.3 (Confidence Limits 0.1-14.0) ug.kg'1 iv, 9.6 (CL 0.7-
15 128) ug.kg'1 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-HT'1, 5-HT» 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 ug.kg-! the effects were variable and apparently
20  reversible, whilst at 10 and 100 ug.kg‘l, the antagonism lasted for more than the
duration of the experiment (285 minutes).

5) Antagonism in Anaesthetised Piglets
In these experiments, 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. SB-207266-A (SB
207266 as HCIl salt) at doses of 0.1,0.3 or 1.0 ugkg'1 given intravenously
antagonised the 5-HT-evoked tachycardia in a dose-dependent manner (n=2 each).
At doses which substantially antagonise this 5-HTy4 receptor mediated effect of 5-
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25 tachycardia, a response that is nmediated by the 5-HT4 receptors. All
experinments were in 2-5 day old piglets in which the vagi were sectioned.
SB- 207266v@A\01/BB66 207266 as HC salt) at doses of 0.1, 0.3POT/GB000asgkg 1
gi ven intravenously antagonised the 5-HT-evoked tachycardia in a
dose-dependent manner (n=2 each). At doses which substantially antagonise
this 5-HT4 HEdRBt bP uekei el therpequeriofromn antpgoyepas1inggBpIEeTP BN 03544 HT
(0.3, 1.0 udikearidn of tie pxpdringent.ecovery from antagoni smwas i nconpl ete, over
the duration of the experinment. IN VIVO TESTI NG FOR ANXI OLYTIC ACTIVITY 5
Soci al Int i i , e Dawl eys, Charles River,
250- 300?3 gf@%@@ﬁﬁﬁ“‘gf%@@%ﬁﬁﬁ@%ﬁ% ng roomfor 5 days. They
are ther hobesédl Infevgrijon Fegt indkats adj acent to the experinental roomfor 4
days prior to thRatexmelel Spnagad Dawleys, GhatlbeRivex [E50-3000) ak hdagedriat s are
adm ni stere icla s : I bﬂ%, i i i iC,
chl or di azepggyﬁgﬁégg.lﬁ?%;%%%% nzéafa ~at %géﬂ‘lﬁﬁ%gépﬁgl rvaggjogfélgi nni ng
at 10.00 a. 320sBt ithe exnegimuntal rorm Lord qiays pEGT (8t CXPSHERR! divh QR
pai r-mate @ondmentabdatraisoare piminisiersd vehiiple) teptreommpound el abenzadierening on box
in a seppr aimidlP@dchibiiazdpoxidesp.orid @aé (naldl- 16, pelrsspRXteDiftcevalXbegnGRg X 26 cm
WD 8, LSRRG mPSOSREX talek BRY Rl AN vkl pHifed AP 1 V! ded up
into 24 squares an %he gx .S |g %/ 1 £, . Tux) . ctwe&gm al
i nteracti ve BEHRATSLIY g sbHmsyn 85 5ectal dyeractiohBeh! @ SpariedPodndd,
fol | owi ng, Wixtismepde b witerpgrsae 34 oming) crare2tsan math dirinsgarbairperspex next 15
m;cn by renofentwidéemdmidnid. oTheWodras divided ptisb M%hﬁﬁ@@hﬁ@ﬂhe%@ﬂﬁsﬂﬁigh}i?e nugbe][
of squay es;: . . - ' e end o
each tegﬂtr ltltli(rel?%g'{égi ESQé t1g§‘g ﬁ{llql.tlte}a%tlgédl? e%ﬁgl%%{;igf F&gggt% JIH%H% C@g}g%egd t ot al

SHen gl B fordes Do 26- A,

W p
nter act | orOE6F Balereiolonkse pYlg mRUHinggnd
(the HCl salimif bSRnR07 288P nf@i0ling o givotaty.ikigrabyion sies. gmumbgeodbf this
ef fect was spaRWOAssSI®) éRh rithaflsé bdreddnd enRaB | Aftvah€ Bt 6Qdach test

chl or di azepgxi.de . ' g 1 po) but not significantly so. The effect
of SB- 2072@?—1)%\}\?;%%8%1?5?%0&? ani ed by anpy alteration in | gggtrmti on during
the test) 25 and PigRiandy BsFapetie llxk%rﬁwogm@w&r%?bwgfisl Ronst rat i ng
that prophyidninistretienoh$B{20626GA; (the HCksdtiefl $B AG7266(0.04 1, 10 kg At i on
occurs Vi a ad agenlhRIoPthiSetdd wae ceREWhA s3llki thih €had bf the §dsiBeE S&tiroM shes to

demonst r at e%lﬂ&%iazé i QI %@ﬁcrgglr%érg:bg?hg@sﬁ‘ rﬁ@?z[n@{z}_sﬁ.z‘i*he B ope or all

aspects of e |Ln ntil o oc’cur °v goni s re epto S one or
both of theSPa0/4 -ﬁgwese%qtécq%wewd&ef@%ﬁ%m Bhieromatio rfngléﬁ%tfa%t to the

ski | | ed2per swit)ence is consistent with anxiolysis.

Tests demonstrating that prophylaxis/treatment of atrial remodelling / atrial
fibrillation occurs via antagonism of 5-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-HT4 receptors, one or
both of the following tests (which are conventional and well known to the skilled person)
can optionally be performed:

35

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

40  inhibited) by administration of the 5-HT,4 antagonist, then the prophylaxis or treatment
of atrial remodelling (or AF) should occur via antagonism of 5-HT4 receptors.
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can optionally be perfornmed: 35 (1) Adm nister the 5-HT4 antagonist to a
mammal (e.g. dog) which naturally or artificially has no 5-HT4 receptors
expresseavo@n2/itrse atri um (for exanpl e dogs naturally haveP@DGBoHIZS44
receptors expressed in their atrium). If atrial renodelling induced in the
test animal is not at |east partly reversed (and/or the AF incidence is not
reduced or 40 inhibited) by adm nistration of the 5-HT4 antagonist, then

t he prophyl@xAdmimister detSHAY antigosittrisalg the thedef hiodgl hownAfr Exsiplekd occur
A i st or T 2: PRI, PSRL B & e b R et Pl s 1
and or 2. TR ol S QAR St Rob i isdhol BieGy B s BT o
agoni st sudrmogdellipg atlsast partly & 8-trydnciensing AERPdandsongings apit g deduse Adbes not
sucessf ul | yincidver} theatthis pdopbylaeinoretdtmegt aftatdidashoduling ¢or &Ry shdwyd i ncr easi ng
AERP (and/chgpﬁgaﬂg%mﬁmgofgqqﬂggméﬁom[ncidence) then the prophylaxis or
treatnment of atrial renodelling (or AF) should occur via antagoni sm of
5-HT4 receptors. -44 WD 02/11766 PCT/ @GB01/03544 Cains: 1. The use of a
5-HT4 receptor antagonist in the manufacture of a nedicanent for 5 the
prophyl axis or treatnment of atrial renodelling in a mammal. 2. A nethod of
treatnent or prophylaxis of atrial renodelling, in a mammal in need

t hereof, which conprises admnistering to said mammal an effective anount
of a 5-HT4 receptor antagonist. 10 3. A 5-HT4 receptor antagonist for use
in the prophylaxis or treatnment of atrial renodelling in a mammal. 4. The
use, a nethod, or an antagonist ‘as clainmed in claiml, 2 or 3 wherein the
15 nedi canent, nethod, or antagonist is for, of, or for use in the
prophylaxis or treatnment of electrical (electrophysiological) atrial
renmodelling in the mammal . 5. The use, a nethod, or an antagonist as
claimed in claiml, 2 or 3 wherein the nedicanent, nethod, or antagoni st
is for, of, or for use in the prophylaxis or 20 treatnent of electrical

(el ectrophysiological) atrial renmodelling in the manmal by increasing the
atrial effective refractory period (AERP) and/or by at |east partly
protecting fromor reversing a reduction in the AERP. 6. The use of a 5-HT4
receptor antagonist in the manufacture of a nedicanment for 25 the

prophyl axis or treatnent of a disease or condition in a mammal, other than
atrial
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fibrillation, associated with a reduction in atrial effective refractory
period (AERP) and/or an undesirable nodification of atrial refractoriness.
7. The use0o0t/1166- HT4 receptor antagoni st in the nmanuf act PEERGBH1/63544

medi canent for 30 increasing the atrial effective refractory period (AERP)
and/ or beneficially nodifying atrial refractoriness in a mammal suffering
fromor susceptible to a disease or condition, other than atrial
fibrillaticdlaih$m whi ch such an increase or nodification is desirable. 8.
The use, an antagoni st or a nethod as claimed in any one of clains 1 to 7

35 wherein the 5 ant st ] cardiac 5- HT4 r

ant agoni st . lt H-ETﬂge Ofcaag&_@: 5Y® a@f’mﬁ?@%{%n aCpretfdge lﬁ‘“‘gﬂg fFne of
clains $td vprwhé}aélsmrttn@étrr@n atn@cré@péelhamragmm is a 5-HT4A receptor
antagoni st. 40 10. The use, an antagonist or a nethod as clainmed in any one

of clalms Hro 7a g(gfgbﬂ daffer o B phS GER P B tAARRIIS e, GOIRLISET in ad VO
?s?%@qrwws]terglgio dglﬁy‘aarr%m%l'_%n[effectlve amount of a 5-HTy4

N-[ (1- nbut er&"
1, 3] oxazi ndF@ipzora@]m&g@me 10- car boxam de (SB 207266); (ii)

N—(2-(410(3 (8- Am no-7-chl oro- 2, 3-di hydro- 1, 4- benzodi oxi n-5-yl )-3- 5

oxopr opyl ) peri 8“1%% ) i)
1- net hyl - in o en%%égé%g&pﬁ%g(g}g%tg ?éi%%n@}ﬁﬁ?éﬁﬁftongﬁ%% of abelal
am no) et hylrfmﬂ’ %é‘ff‘&laﬁﬁ}?%irret hyl ester (GR 113808); (iv) 1 -
-nmethylethyl)-N-(2-(4-((tricyclo [3.3.1.13 '7] dec- 1 -yl carbonyl)
am no) - 1- pi.per i Thdwde) £irldiHol; cir"énldﬁ bﬁiseas”clglﬁfeja%amﬁe 2 bh3iwheseid the

1- (1- Mytshy! &h&r)l o &gt'hi)é Jr r%gé) 3t|hz l)%ﬁ)%gfa%ls or

-yl carbonyl ) am no p! bt % oxamj de or

1- (1- met hy | E3fRpeyt q{l-e festrical H"WP 1°<E aim&l]fa@é’ qlling frethe BRARHani no) - 1-

pi peridinyl)ethyl)-1Hindazol e- 3- car boxam de or

[2-(4-(1- acmmntm@mb@ﬂmtmm@%ah ﬁﬁfhsﬂhlﬁlﬁle)l@ﬁ byl 1; iofznmc:ﬁa@xytﬂe 1H 15

B an no. 7 BrE?‘% %”‘ﬁ%&%éo égfﬁé“*& oh o7 Bk 39580 g

(1- but He eﬁg%cﬁk/qe eStr VK- eigl?agh%ni | TR Bg Y Sﬁn%méélrttyoxyl ate
(SB 2077 10)1nc12@s1(1g/the)atr1al effective refractory period (AERP) and/or by at least partly

N- (1- but yl -groRipes fr8il oridiihg Sreliittieh ifr 6 ABRP. 1, 4- benzodi oxan- 5-
car boxam de (SB 205800) (VI it) [ 1- [2- [(NEt hyl sul phonyl ) am no] ethyl]

-4- eridi nyl t hyl thyl - 1,2, 4-oxadi azo phenyl ] car bamat e
( G‘:Qpl:l_g8897)é1 y!] 1}5% ofal 1£IT4 recepto¥ antagonlst 1n the manu% cture o¥a medlca¥ne1nt for

[ 1-[ 2- [2OMetthy pmﬂph&mﬂr)mnmm] ef hgik¢asd op cqreditiahi inyal tharetals lotter fHancatidal 2-
fibrillation, associated with a reduction in atrial effective refractory period (AERP)
and/or an undesirable modification of atrial refractoriness.

7. The use of a 5-HT4 receptor antagonist in the manufacture of a medicament for
30 increasing the atrial effective refractory period (AERP) and/or beneficially modifying

atrial refractoriness in a mammal suffering from or susceptible to a disease or condition,

other than atrial fibrillation, in which such an increase or modification is desirable.

8. The use, an antagonist or a method as claimed in any one of claims 1 to 7
35  wherein the 5-HT4 receptor antagonist is a cardiac 5-HT4 receptor antagonist.

9. The use, an antagonist or a method as claimed in any one of claims 1 to 7
wherein the 5-HT4 receptor antagonist is a 5-HT4 A receptor antagonist.

40 10.  The use, an antagonist or a method as claimed in any one of claims 1 to 7
wherein the 5-HT4 receptor antagonist comprises:
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25 net hoxy- 1H i ndol e- 3-carboxyl ate (GR 125487); or a pharmaceutically
acceptabl e salt thereof. 11. The use, an antagoni st or a nethod as cl ai ned
in any omeoot/ivb@ins 1 to 7 30 wherein the 5-HT4 recept OPCEHOGBAUMSUsSt | S
N-[ (1-nbutyl - 4-pi peridinyl)nmethyl]-3,4-

di hydr o- 2H-[ 1, 3] oxazi no[ 3, 2- a] i ndol e-| O- car boxam de (SB 207266) or a

phar maceutically acceptable salt thereof. 12. The use of

N- [ ( 1- nbut yi)-M- 0li-Ptertyled-pipkidiey hkihy 8- 314-diltydeh-DHA 1 33k azino[ 3,2-a]indole-
[ 1, 3] oxazi nmgargo)@}ﬂlggj@mmﬁg rboxam de (SB 207266) or a pharmaceutically

t abl di f th
reamont IS h@r@mﬂﬂ R e R
adni ni sPer i HgPiwpyDpdeHgiamtayDethyitmathangsdionamidsdRSH08PA); dosage regi men of

about 0.2 r(m)tlembt}@l iH-iodole3ecabibx3Mé 261d (1-4R-(@adthylidifongD fanpes)ethgl)of- t ot al
body wei gh @E?Sgepggkrﬂggg se). 40 -46 WD 02/11766 PCT/ GB01/ 03544

13. A th f ? i1l ati i I

in need t \p&o aﬁgﬂ%ﬁ“gﬁi‘?ﬂ%?’sﬂ b Torcartrhafied™s a1y ora

or parent emmndmd olsf3-arboxar@de; thgfito 1.0 ng of N-[(1-nbutyl -4-

pi peri donyl I)-(Tlemyﬂylet&dﬂNdczwch(t@rcﬂdo[ﬂ3 3133, NRled- 12yladrboig)enidd)- car boxami de

(SB 5 2072(‘1%(,(r i b%a% £]8 pl e salt thereof per kg of total
b e

body wei ght

N- [ ( 1- nbut yi-(2 ﬁtﬁm 4?9-31 gleathopyDagpigeldi nof 3, 2-

a] i ndol e- 1(pip&x EthYéDelf@ﬂaBiaZQE%@ngarmdphar maceutically acceptable salt
thereof  1ON{[2(4-¢sadimantylCarbsBAdiRIGY- 1%1pd?[di’r§§h)étf@X]L§-(Dbr®tyDLH{— fibrillation

i BY,oRd | ad | teral
in a mygmal; &&oﬁgﬁk 8%£%M.QLYQB%H§§FBHWB arly 0587202 or salt ther eof

dosage regi T t SB
per kg of t(gfzi %B RNé‘?rtj]IX H?E%égml@ao 72%911?rﬁe1 ‘?g@g%}%@%% %ﬁ‘ The use, a
met hod or dSBARHPOINI as clainmed in claim12, 13 or 14 wherein the daily

oral or par@it @Laitylctnp@gﬁdymguﬁﬁrs LR DIEAA0] 2-beBrddox@hButarPey1 g of the
SB 207266 q]? ereof per kg of total body wei ght (neasured as the free

base) med in claim12, 13 or

h a net onpound a
14 V\:heIZQI n G ?‘h@ td’éﬁflT ‘PIB?%‘E B?etbg ‘P géaheéa?%@ni% about 0.2 ny
to 0.3 ny ofarhoxemBk (SBOZ?)ZSG))or sal t thereof per kg of total body weight

(measur ed 6($11i) hE -[2rese ﬁsa}phoﬂ}ﬁ)anme]da@@]r%lpmtm@qn@th 2conmetpd as cl ai med
in claiml2 2;?6)(%13%?@_ A *]911] ﬁb‘é%;ﬂ% %g% 7)O%r palrent eral ]gosagekr eg:c nmen
i s about O. or salt eof per kg o
total body (\‘Rfél h Oalél R ofetis 'gé’é@fl dinygmetiiyd Ji@m& net hod or a
conpouid aau@hdxya@Htlmind: -dioartioXylate3(@R 122187 wher ei n

or a pharmaceutically acceptable salt thereof.

11.  The use, an antagonist or a method as claimed in any one of claims 1 to 7

30  wherein the 5-HT4 receptor antagonist is N-[(1-Dbutyl-4-piperidinyl)methyl]-3,4-
dihydro-2H-[1,3]Joxazino[3,2-a]indole-10-carboxamide (SB 207266) or a
pharmaceutically acceptable salt thereof.

12.  The use of N-[(1-Dbutyl-4-piperidinyl)methyl]}-3,4-dihydro-2H-

35 [1,3Joxazino[3,2-a)indole-10-carboxamide (SB 207266) or a pharmaceutically
acceptable salt thereof in the manufacture of a medicament for the treatment or
prophylaxis of atrial fibrillation in a mammal by administering to the mammal a
daily oral or parenteral dosage regimen of about 0.2 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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the daily dosage regi nen conprises oral admnistration to a human of 20 ng
of the SB 207266 or salt thereof (neasured as the free base). 30 19. The

use, a nmawwéod1s6 a conpound according to claim 12, 13 or RET/GBOEOISHN the

dai |y dosage reginmen conprises oral admnistration to a human of 50 ng of

the SB 207266 or salt thereof (neasured as the free base). 35 20. The use
of SB 2072683-or A mihodhelieatmendrprephylaisaisiagial fibrillaten wgf mpmmehin
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40 -47 \RBD 020726 mmpf@whg@b/mcemable Mﬁ@@t@@ﬁp@fkmféatah’ew weight ophyl axi s
of atrial f(dwakhiba@hs 0@ fidd rasgypnmel in need thereof, which conprises

adm ni steri ng to said mammal a daily oral or parent eral dosage regi nen of
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The use of alifdole- Hhoarhpxamide p%B 2a7266) prrephyhjacaititally hgagpabletgalt thereof
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mg of the SBthO#e6base). sal t thereof (measured as the free base). 23. A
nmet hod of treatment or prophylaxis of atrial fibrillation in a human in

need 1 ey eol i ol AT, 85y AATLA LS ELINn bR PUTRI Rl 1Y or @

or par ent er

N- [ ( 1- nbut y} eaialgar Pwaﬁwty%fiwg? reglmermswyaw& 2mg to about 0.5 mg of the

[ 1, 3] oxazi n®B 302266 drrsdby tieerédd-peakp ok mndl dedy BBighOEAEBNredras shepinaerrase)eut i cal |y
accept abl e salt thereof (rreasured as the free base). 20 24.
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a] i ndol e 10- cag}i}gxam de

t her eof20 f othe gaidy pigl prparentgtsl ﬂ%ﬁ%eﬁrglfﬁ?rbﬁﬁw%g %mﬁtommofﬁb Bllation in
a hurman by 2@&266 o stletheregf par kghe tbrahtemlyavalghtl (yneasuatd avthpdicebbse).al dosage
regimen of 80 ng of the SB 207266 or salt thereof (nmeasured as the free

base). 25 2?’7 Thﬁheu&s% a%lem%d%?% co%p%grqﬁ) 2 crig 2 ;812 la?nqtlagll-)ljfl b {4 \%ﬁer%{nai med in

any one of
the daily oral or parenteral dosage regimen is about 0.5 mg to 1.0 mg of the SB

25 207266 or salt thereof per kg of total body weight (measured as the free base).

18. The use, a method or a compound according to claim 12, 13 or 14, wherein
the daily dosage regimen comprises oral administration to a human of 20 mg of the
SB 207266 or salt thereof (measured as the free base).

30
19.  The use, a method or a compound according to claim 12, 13 or 14, wherein
the daily dosage regimen comprises oral administration to a human of 50 mg of the
SB 207266 or salt thereof (measured as the free base).

35 20. The use of SB 207266 or a pharmaceutically acceptable salt thereof in the
manufacture of a medicament for the treatment or prophylaxis of atrial fibrillation 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 salt thereof per kg of
total body weight (measured as the free base).
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clainms 11 to 24, wherein the nmedi canent, nethod or antagonist is for or
enpl oys admnistration of the SB 207266 or salt thereof on the first day
at a | cadvegzduse of about 1.2 to about 2.0 tines the daPCyGBai/mSad nance
dose, followed by adm nistration 30 of the SB 207266 or salt at the daily
mai nt ai nance, dose on subsequent days. -48 WD 02/11766 PCT/ GB01/ 03544 26.
The use of N[ (18mrikgd oistrestiment ofipEgahy agisipfiafriad fibrilaoning mpmmal in

[ 1, 3] oxazi ned tidradfi wHcheohpriser Mimiasictiag (GBi@ haRGH)] aotailg opdlar maceuti cal |y
accept abl e sabdtera@s:s88 rdoiméh6f a[%ﬂtlf.@%%foeab@ﬁt B5 RRdbCmB012d6Q: at he

By st ac iRt FRUER-o i st bl el Podl VPRI nePtireday, o

| oadi ng XosBedrEehp®dt 1.2 to about 2.0 tines the daily maintainance dose,
foll owed by adm nistration of the SB 207266 or salt at the daily

mai nt ai nance) dosenOike# e §AUBIHy19d8YiPerididyl) iRl BOdadfyaf @t ment or

D e o’ el a0 b Ol ity ' o

N- [ ( 1- nbut yccaptphlp sali thersplf ymthetiyanuiagtuge af hingdisameny for the treatment or

1, 3] oxard nopr3pRyladis bilmtiat fibrillaRnkin ¥ atinde by SBmaste6hg tothe Auphak dadeut i cal |y
acceptabl e &%ﬂ(%rﬁgpéi[tﬁ%lfd%s%gfge 3PSk g'fglia%% %‘%Bio?%zggéh@&o% he SB 207266

or salt thereo ay at a roading dose o out 1.2 to about
2.0 tinmes t €2 nce” 15 dose, and on subsequent days

adm nistering the SB 207266 or salt at the daily maintai nance dose. 28.
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mai nt ai nancgcensisle shlotheE dmbysusiiasthshécbdsey of the SB 207266 or salt at
t he daily naintai nance dose on subsequent days. 25 29. The use, a nethod, a

conmpoung, or_an ant i st as clained .. | aj.m 25, .. 27 .0r_28 wherein the
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regi mer2das defined in one or nore of clains 12 to 24. 35 32. The use, a
met hod, a cEBYPOUTIEE @&, &meltitidag einSdurdSor@h ahfRenisiascdldindd 30 a®yf one of

claims 11 to 24, wherein the medicament, method or antagonist is for or employs

administration of the SB 207266 or salt 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
30  of the SB 207266 or salt at the daily maintainance dose on subsequent days.
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claim 31 as dependent on claim 30, wherein: the mammal is a human; the

| oading dose is 30 ng, 75ng or 120 ny; and the daily naintai nance dose is
20mg, 50wgopr17680 ng respectively. -49 WO 02/ 11766 PCT/ GBBOLGB8Ed3s44 33. The
use, a nethod or a conpound as clainmed in any one of clainms 26 to 32,
wherein the atrial arrhythm a cﬁgyrlses atrial renodelling and/or atria
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(e.g. atrial fibrillatory) ql sode conprising: (a) adm nistering
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[ 1, 3] oxazi i} 3, 2A apatherbolergamentiob psephykasis (0SB0 AXbEhmis ina mAmmekireut i cal | y
accept algl e real therdr ﬁhfch&bn@n@%@ﬁm@fferﬂ@&ﬁ@d neginid an agostiticngnduat 8Ny one

of claim A itongd,an pféhdﬂx"y ﬂlexgggn 291582 RedAbLASRIA D ARG Of ol ai s

25 to 33, eri ose osage or

Gosage r gl 87 272PeP e 4 @cref‘e&ftﬂeya%c%s@?s R’aF1y, 20 (o)
optional |y measuhg mtm@mlsmgeadmmnngﬁg $B§\2@?26éd)rtS@1t theradlon ghenus
rhyt hm (d)flmm@l@ueﬁm@ddsmfa@dﬁmlz toabkutt DO Aafel e dilfusaifitabhide i n t he

event t s ggeﬂ’c% %éf}lnﬁﬁf rﬁE&fnfgﬁhé‘S'E 2APYéeep ta?{hetd'élﬁy period in

at dRe
step (b l) an aﬁen nPstering as necessary a further dose
of the SB 2’53715@6“3(5‘? g 25 thereof 36. A nethod as clainmed in claim35
wherein the period in step (b) is about 1 to about 4 hours. 30 37. A

met hod as clsai med-[{nned Gfll ﬁﬁrlarnyﬁﬁlewfyﬁ@mmyar@tzﬁq1(3]&>xdaﬁao@mdl oversion is

d. 38.
st 23, Mmoo AP S i AR SR . o
as defi ed PhUSmj} tl@ﬁ%m ]F‘YIE’FIéPﬁEeaé@e’c“oOf??l ‘{ &ina PVses optionally
adni ni st er i adgninistragreefshe ﬁBtZQé’ZSBommB@eQﬁors@btﬁrsttdhxeatea)l‘oaémgtdh&e oaily

Mai Nt enancebdasE2 eh albaid SEXKUHasy the axisy maintahideedosd) fAlyved sy Mnifk@htigh 25 to
33. of the SB 207266 or salt at the daily maintainance dose on subsequent days.

25 29. The use, a method, a compound or an antagonist as claimed in claim 25, 26,
27 or 28 wherein the loading dose is about 1.25 to about 1.75 times the daily
maintainance dose.

30.  The use, a method, a compound or an antagonist as claimed in claim 25, 26,
30 27 or 28 wherein the loading dose is about 1.5 times the daily maintainance dose.

31.  Theuse, a method, a compound or an antagonist as claimed in any one of
claims 25 to 30, wherein the daily maintenance dose comprises the daily oral or
parenteral dosage or dosage regimen as defined in one or more of claims 12 to 24.
35
32.  The use, a method, a compound or an antagonist as claimed in claim 30 or
claim 31 as dependent on claim 30, wherein: the mammal is a human; the loading
dose is 30 mg, 75mg or 120 mg; and the daily maintainance dose is 20mg, 50 mg or
80 mg respectively.
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-50 WD 02/11766 PCT/ GB01/03544 39. A nethod as clained in claim35, 36, 37
or 38 wherein step (e) conprises optionally adm nistering as necessary the
SB 207266von2/sabé t hereof at a dosage or dosage regi nen BCDGBONESEO any
one of clainms 12 to 24. 5 40. The use, a nethod, a conpound or an

antagoni st as clainmed in any one of preceding clains, wherein the manmal
is a sufferer of or susceptible to persistent or permanent atri al
fibrillatid3. 41Thelise, uamethod oreichmpoudd axnchpimeddn any ame Erld@ge2bsd 33s cl ai ned

in any one herdfd tRE %ﬁ%ﬂ%ﬁhﬁ'c&iﬁl rié&ea{tﬁhlr}e%ﬁelﬁﬁghﬁcﬁ&eﬂhal fgiedn. compound
or antagonist is for, of, "or for use in the inhibition of synptomatic
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( AERP) .1044.pefibé suffiai f@ the Idadibg decepttake éfdcdgoni st in the manufacture of a
nmedi canent for the prophylaxis or treatnent of atrial rem)del ling and/ or
atrial arr ia i who is a sufferer of or t|blet

hm a in a hunman
ersistont 1 ok R PR oS npee N0 Aot o e SRORE (e SNyl axi s
of atrial rfdrrdwrl&’}%swqmmp@mg al arrhythmia (e.g. atrial fibrillation),
in a human in neg adxhﬁlﬁmfngvpmp(1L%Lﬁyls44f)ﬁﬁﬁarnygfneﬂfyl] Bugagiatd-bie to Jh
per si sti@nt @At [ g” 535 sai unan
an eff e1§t| \ﬁ ﬂbﬂqlﬁd[?? gllngglllgﬁ@Bc r eceH}I((q)ér)(gahqu agon?ggIa g%éuﬂgd %pHT4B
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renodel | i ng24eand/@rat aflodadalg dose hydéfiried i enyonaofdlamsfASupBB) at i on) in a hunman
who is a suffer em) waltingrfosa p&aidt dubti@ettFoP @ik Hosd, @0éagdlof Hadagt kdpitabd af dtgn. 35
47. The us &g, )%t@ﬁé&?&taﬂéag@ﬁaﬁ@ﬁ? goni st as cl ai rred |n cI al nms 44, 45 or 46
wher ei :}pt he ant@():;onl St n ant’agoni st of th . atrial) 5-HT4B
recept °. 48. Th BRiiPNaLY FERHGME %Fﬁt%ﬁﬁ‘aﬁ‘gﬁﬁ 5 1§§er£qd&Pr‘i’€Hn‘?lr§HB1Sal s 44,
45 , 46 or thythnwherein the atrial arrhythmia is or conprises atrial
fibrillation. 40)&ddioverting the mammal back to normal sinus rhythm in the event that the
mammal is not in normal sinus rhythm after the period in step (b), and then
(e) optionally administering as necessary a further dose of the SB 207266 or salt
25  thereof.

36. A method as claimed in claim 35 wherein the period in step (b) is about 1 to
about 4 hours.

30 37. A method as claimed in claim 35 or 36 wherein in step (d) DC cardioversion is
used.
38. A method as claimed in claim 35, 36 or 37 wherein

step (a) comprises administering the SB 207266 or salt thereof at a loading dose
35  as defined in any one of claims 25 to 33, and
step (e) comprises optionally administering as necessary the SB 207266 or salt
thereof at the daily maintenance dose on subsequent days as defined in any one of claims
25 to 33.
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39. A method as claimed in claim 35, 36, 37 or 38 wherein step (e) comprises
optionally administering as necessary the SB 207266 or salt thereof at a dosage or dosage
regimen acording to any one of claims 12 to 24.

40. The use, a method, a compound or an antagonist as claimed in any one of
preceding claims, wherein the mammal is a sufferer of or susceptible to persistent or
permanent atrial fibrillation.

41. The use, a method, a compound or an antagonist as claimed in any one of
preceding claims, wherein the medicament, method, compound or antagonist is for, of, or
for use in the inhibition of symptomatic recurrences of atrial fibrillation in a mammal
with paroxysmal or persistent atrial fibrillation.

42.  The use, a method, a compound or an antagonist as claimed in any one of
preceding claims, wherein the mammal is a human.

43, The use, a method, or an antagonist as claimed in claim 4 or 5, or in any one
of claims 8 to 11 as dependent on claim 4 or 5, wherein the electrical
(electrophysiological) atrial remodelling in the mammal includes shortening of the
atrial effective refractory period (AERP).

44. The use of a 5-HT4p receptor antagonist in the manufacture of a medicament for
the prophylaxis or treatment of atrial remodelling and/or atrial arrhythmia in 2 human
who is a sufferer of or susceptible to persistent atrial fibrillation.

45. A method of treatment or prophylaxis of atrial remodelling and/or atrial
arrhythmia (e.g. atrial fibrillation), in a human in need thereof who is a sufferer of or
susceptible to persistent atrial fibrillation, which comprises administering to said human
an effective amount of a 5-HT4g receptor antagonist.

46. A 5-HT4p receptor antagonist for use in the prophylaxis or treatment of atrial
remodelling and/or atrial arrhythmia (e.g. atrial fibrillation) in a human who is a sufferer

of or susceptible to persistent atrial fibrillation.

47. The use, a method, or an antagonist as claimed in claims 44, 45 or 46 wherein the
antagonist is an antagonist of the human (e.g. atrial) 5-HT4p receptor.

48. The use, a method, or an antagonist as claimed in claims 44, 45 , 46 or 47
wherein the atrial arrhythmia is or comprises atrial fibrillation.
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