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PCT/ EP98/ 06641 DOFETI LI DE POLYMORPHS

The present invention relates to pol ynorphs of the conpound known as
dofetilide. MYR%&#%€icularly, the invention relates to thepcomeknss: -
dofetilide 5 polynorphs known as P162, P162a and P143, and to processes

forthe preparation of, conpositions containing and to the uses of,
such pol ynor phs. Dof et i L4 v HS
N-[4-(2-[2-[4-(met hanesui phonami - -

met hyl et hyl am no] et hyI )phenyl t met hanesul phonani de, has the follow ng
structure: [err] Dofetilide is disclosed in EP-A-0245997
as an anti arrhyt hm ‘gh%le@qgnttxmggntxon relates to polymorphs of the compound known as

dofetilide. More particularly, the invention relates {o the novel dofetilide
5 polymorphs known as P162, P162a and P143, and to processes for the )
preparation of, compositions containing and to the uses of, such polymorphs.
Dofetilide, N-[4-(2-[2-[4-(methanesulphonamido)phenoxy]-N*-
methylethylaminolethyl)phenylimethanesuiphonamide, has the following

siructure:
CH,

CHasozNH—Q'OCHZCHZNCHch;O' NHSO,CH

Dofetilide is disclosed in EP-A-0245997 as an antiarrhythmic agent that

10

prolongs the duration of the action potential in cardiac muscle and conducting
tissue, thereby increasing refractoriness to premature stimuli. it is therefore a
Class Il antiarrhythmic agent according to the classification of Vaughan

15 Williams ("Anti-Arrhythmic Action”, E.M. Vaughan Williams, Academic Press,

1980). ltis effective in atria, ventricles and conducting tissue both in vitro and

in vivo and could therefore be useful for the prevention and treatment of a wide

variety of ventricular and supraventricular arrhythmias including atrial and
ventricular fibriflation. Since it does not alter the speed at which impulses are

20 conducted, it has less propensity than other antiarrhythmic drugs {mostly Class
I} to precipitate or aggravate arrhythmias and it also producas less neurological
side effects. It alsc lacks negative inotropic activity and therefore offers
advantages over other antiarrhythmic agents in patients with impaired cardiac
pump function.

25 The use of dofetilide in treating heart failure, particularly congestive heart
failure, is described in European Patent Application no. 98306188.8, the
teachihg of which is incorporated herein by reference.
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in EP-A-0245997 are difficult to reproduce and have either produced a mixture
of dofetilide polymorphs P162/P162a, P162b/P136 or P162b/P136/P143 or,

10 essentially, dofetilide polymorph P136 or P162b, all of which tend to crystaliise
in an agglomerated form that would have to be deagglomerated (e.g. by milling
or micronisation) to achieve the required small particle size. Hence, none of
these products would be directly suitable for useina capsule formulation.

It is an object of this invention to provide a suitable, substantially pure,

15 crystalline, polymorphic form of dofetilide that can be easily, economically and
reproducibly prepared with the required small particle size for use in a capsule
formulation, preferably without any milling of the drug being necessary in the
production process.

it has now been surprisingly found that this object has been achieved by

20 the present invention which provides a substantially pure, crystalline,
polymorphic form of dofetilide known as P162 and an inventive process for the
preparation thereof. Dofetilide polymorph P162 crystallises from aqueous
acetonitrile as flakes/plates with a consistently small particle size distribution,
90% of the particles being less than 45um in size. This form therefore does not

25 require milling before use in a capsule formulation. It is also non-hygroscopic
over a broad range of relative humidities, is chemically and physically stable, is
rapidly absorbed in vivo and it can be routinely and reproducibly prepared in
commercial quantities by the crystallisation process described herein.

Accordingly, the present invention provides substantially pure,
30 crystalline, dofetilide polymorph P162 which is characterised by differential



-2- A capsul e formul ation of dofetilide is currently preferred.
Dofetilide is a very potent drug and is therefore to be used in very

| ow dosage. Since a very | ow drug loading will be required for the
capsul e fornmoedzomy it is essential that s the active imgredsens has a
smal | particle size to ensure that a honmpgeneous bl end i s achi eved.
The previously known nethods of preparing dofetilide that are descri bed
in EP-A-0245997 are difficult to reproduce and have either produced a

m xture of dofetilide polynorphs Pi%2/ P162a, P162b/P136 or
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be deaggl onmerglogeid®cg. by milling or micronisation) to achieve the
required small particle size. Hence, none of t hese products woul d be
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t he present inverntion whic rovi des’ a substanti al pure, cr stal line,
pol yror phi ¢ fhss4 c8‘3(?£9)136255!. Bd§1k&@ﬁﬁ 28302 RAB%N |8|43€2}??§e%/®?%cess f or
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Dofetilide polymorph P162 is yet further characterised by an infrared (IR)
spectrum as a muli in nujol which shows absorption bands at 3246, 3013, 2807,
27786, 1907, 1611, 1593, 1510, 1388, 1366, 135?, 1321, 1300, 1277, 1251,
1220, 1171, 1146, 1108, 1081, 1051, 1031, 1023, 994, 966, 934, 925, 903,
15 851, 825, 808, 774, 723, 657, 603, 586, 559, 538, 528, 509, 499, 461 and 431

cm .

Dofetilide polymorph P162 has been made available by the surprising
finding that crystaliisation of any other form of dofetilide from aqueous
acetonitrile produces this polymorph as the product.

20 The present invention further provides the substantially pure, crystaliine,
dofetilide polymorphs P162a and P143. it will be appreciated that these
polymorphs are not only to be regarded as synthetic intermediates that can be
further processed to dofetilide polymorph P162 by crystallisation from aqueous
acetonitrile, they also have the same therapeutic properties thereas. However,

25 dofetilide polymorphs P162a and P143, and P162b and P136, are not as
suitable as dofetilide polymorph P162 for use in preparing capstule formulations
of the drug, principally because milling to achieve the required particle size is
often required. Dofetilide polymorphs P162a and P162b have similar PXRD
patterns and IR spectra, but different DSC characteristics, to dofetilide

30 polymorph P162. The differences in the melting points of these polymorphs are



acetonitrile as flakes/plates with a consistently small particle size

di stribution, 90% of the particles being less than 45 umin size. This
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about 160°C.
Dofetilide polymorph P162a is further characterised by a PXRD pattern
obtained by irradiation with copper K-alpha, X-rays (wavelength = 1.5406
Angstroms) which shows main peaks with interplanar spacings at dA 21.306,

10 10.8603, 7.054, 5.289, 5.114, 5.094, 4.860, 4.572, 4.431, 4.260, 4.247, 4.228,
4.153, 4.136, 3.955, 3.870, 3.676, 3.607, 3.524, 3.435, 3.421, 3.384, 3.176,
3.038, 2.895, 2.778, 2.684, 2.559, 2.501, 2.486, 2.433, 2.32'6, 2.283, 2.248,
2.216, 2.171, 2.119, 2.051, 1.989 and 1.948.

Dofetilide polymorph P162a is yet further characterised by an IR
15 spectrum as a mull in nujol which shows absorption bands at 3246, 3013, 2807,
2776, 1907, 1611, 1593, 1510, 1397, 1366, 1357, 1321, 1300, 1277, 1251,
1220, 1171, 1146, 1106, 1091, 1051, 1031, 1023, 994, 966, 934, 926, 903,
851, 825, 807, 774, 726, 657, 602, 586, 559, 538, 528, 509, 499, 461 and 430
cm™. _

20 Substantially pure, crystalline, dofetilide polymorph P143 is
characterised by DSC in which it exhibits an endothermic thermal event at
about 144°C.

Dofetilide polymorph P143 is further characterised by a PXRD pattern
obtained by irradiation with copper K-alpha, X-rays (wavelength = 1.5406

25 Angstroms) which shows main peaks with interplanar spacings at dA 10.993,
9.006, 8.243, 6.769, 5.807, 5.530, 5.375, 5.104, 4.998, 4.735, 4.575, 4.539,
4.237,4.179, 4.159, 4.019, 3.854, 3.705, 3.682, 3.601, 3.562, 3.482, 3.392,
3.343, 3.331, 3.263, 3.227, 3.173, 3.135, 3.082, 3.009, 2.946, 2.905, 2.859,
2.830, 2.803, 2.769, 2.672, 2.608 and 2.567.



spaci ngs at dA 21.303, 10.597, 7.053, 5.288, 5.088, 4.856, 4.793, 4.569,
4. 504, 4.430, 4.256, 4.230, 4.133, 3.956, 3.911, 3.866, 3.674, 3.606,
3.524, 3.424, 3.384, 3.309, 3.255, 3.171, 3.083, 3.038, 3.021, 2.893,
2.842, 2.776,Y9%1¥° 10 2.508, 2.557, 2.503, 2.482, 2.436, PQI/RABWOSE] 399,
2.345 and 2. 323. Dofetlllde pol ynmor ph P162 is yet further
characterised by an infrared (IR spectrumas a nmull in nujol which
shows absorption bands at 3246, 3013, 2807 2776, 1907,

1611, 1593, 1510, 1398, 1366, 1357, 1321, 1'369, 1277, 1251, 1220, 1171,
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other form of dofetilide, including polymorphic mixtures thereof, from aqueous
acetonitrile. Preferably, from 88.5:1.5 to 88.5:0.5, by volume, acetonitrile:water

15 is used as the crystallisation solvent. Most preferably, about 89:1, by volume,
acetonitrile;water is used.

Dofetilide polymorph P162a can be prepared by dissolving any other
form of dofetilide in an aqueous solution of a suitable base such as sodium
hydroxide, adjusting the solution to about pH 8.5 using a suitable mineral acid,

20 e.g. hydrochloric acid, and collecting the product. In this process, when sodium
hydroxide and hydrochloric acid are used, scedium chioride may be co-
precipitated as an impurity.

Dofetilide polymorph P143 can be prepared by dissolving any other form
of dofetilide in methanol, applying the solution obtained to a silica column,

25 eluting the column with methanol and concentrating the eluted solution to
dryness under reduced pressure to provide a crystalfine product.

Synthetic routes to prepare dofetilide are described in EP-A-02459097

and in the present Reference Examples section.



-4- due to varying degrees of disorder wthin the crystal structures of

t he pol ynor phs. Substantially pure, crystalline, dofetilide
pol ynorph P162a is 5 characterised by DSC in which it exhibits an

endot her mi ¢ -VYRPAER? event at about 160' C. DeéBEPdsioca: -

pol ynmor ph P162a is further characterised by a PXRD pattern obt ai ned by

irradiation with copper K-al pha[err] X-rays (wavel ength = 1.5406
Angstrons) which shows nmain peaks with interplanar spacings at dA 21. 306,
10 10.603, 7.054, 5.289, 5.114, 5.094, #-860, 4.572, 4.431, 4.260, 4.247,

5 384, 3,176, ATG3EeRuRr e dmgndiy phaniisdoababifcicolly 5 33
2.326, 2.283,dotefliti@ polymorph lding iRolatel], cardiad Ossud. i bided. IRRBO vamteicdla®48.
Dofetilide potlr brcre%L%g, E%&ﬁgryin?u%% orf Fy&r}({r]\jeer\‘ibcrgéjl g?ecigglgle%eﬁdon? %itﬁgr Je'?xtricle.
5 mounted in an organ bath containing physiological salt solution and stimulated -
electrically. The resultant action potentials are recorded using intracellular
microelectrodes. The effect of increasing the concentration of the polymorph
within the bathing solution on the action potential duration and on the effective
refractory period (ERP) are assessed. ERP is measured by stimulating the
10 tissue with extra stimuli at progressively shorter inter-stimulus intervals until the
extra stimulus falils to elicit an action potential. Essentially, the methods used
are as described by Gwilt M., Arrowsmith J.E., Blackburn K..J. et al., "UK-68798.
A novel, potent and highly selective class lil aﬁtiarrhythmib agent which blocks
potassium channels in cardiac cells”, J. Pharmacol. Exp. Ther., 256, 318-24
15 (1991).
Methods for assessing the activity of the dofetilide polymorphs in treating
heart failure are described in European Patent Application no. 98306188.8.
The dofetilide polymorphs can be administered alone but will generally
be administered in admixture with a pharmaceutically acceptable diluent or
20 carrier selected with regard to the intended route of administration and standard
pharmaceutical practice. For example, they may be administered ;)rally in the
form of tablets containing such excipients as starch or lactose, or in capsules
either alone or in admixture with excipients, or in the form of elixirs or
suspensions containing flavouring or colouring agents. They may be injected
25 parenterally, for example, intravenously, intramuscularly or subcutaneously.
For parenteral administration, they are best used in the form of a sterile
aqueous solution which may contain other solutes, for example, enough salts or

glucose to make the solution isotonic with blood.



15 spectrumas a mull in nujol which shows absorption bands at 3246, 3013,
2807, 2776,1907, 1611, 1593, 1510, 1397, 1366, 1357,1321, 1300, 1277, 1251,

1220,1171, 1146, 1106, 1091, 1051, 1031, 1023, 994, 966, 934, 926, 903,
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430 cm 20 Substantially pure, crystalline, dofetilide polynorph
P143 is characterised by DSC in which it exhibits an endothermc
t hermal event at about 144C. 7. Dof etilide pol ynorph P143 is

further characterised by a PXRD pattern obtained by irradiation with

copper K-al phal X- rinesgdiyimide peReiorohs dre ra%@éﬁ?ﬁﬁisf@é@)as‘éﬁpﬁhe shows nain
peaks with interplanar spacings at dA 1 006, 8.243, 6.769,
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2.830, 2.803, clitkse, dicdidaize stadéh, avlibidal 3fidon dioxide and magnesium stearate. -

For administration to man in the treatment of cardiac conditions such as

ventricular and supraventricular arrhythmias, including atrial and ventricular
fibrillation, it is expected that oral dosages of the compounds of the formula ()
will be in the range of from 0.125 to 1 mg, preferably from 0.25 to 1 mg, daily,
10 taken in up to two divided doses per day, for an average adult patient (70 kg).
Thus, for a fypical adult patient, individual tablets or capsules might, for
example, contain from 0.125 to 0.5 mg of active compound .together with a
suitable pharmaceutically acceptable diluent, e%cipient or carrier. Variations
may occur depending on the weight and condition of the subject {o be treated
15 as will be known to medical practitioners.
Appropriate dosages of the dofetilide polymorphs for treating heart
failure are described in European Patent Application no. 98306188.8.



Dofetilide polynorph P143 is yet further characterised by an IR spectrum
as a null in nujol which shows absorption bands at 3266, 3123, 3107, 3041,
3027, 3013, 2766, 2723, 2610, 1895, 1614, 1607, 1587, 1511, 1414,1395, 5
1337, 1319, 13vQ 98P 1248, 1230, 1215, 1202, 1187, 1157, 1148, 11 3&1/EPI8/0664d11 10,
1060, 1042, 1018, 1005, 980, 975, 959, 940, 917, 853, 844, 831, 803,

785, 766, 752, 743, 718, 640, 613, 553, 536, 526, 509, 499, 455 and 429
cnerr]. The expression "substantially pure"” when used in
conjunction with dofetilide pol ynmorprs P162, P162a and P143 neans at
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preci pitatgd as agofEhee pbiymorph P162, P162a or P143, together with a
pharmaceutically acceptable diluent or carrier;
(v) apharmaceutical capsule composition comprising substantially pure,
crystalline, dofetilide polymorph P162, P'1 62a or P143, together with a
pharmaceutically acceptable diluent or carrier;
15 (v)  substantially pure, crystaliine, dofetilide polymorph P162, P162a or P143
for use as a medicament;
(vi) the use of substantially pure, crystalline, dofetilide polymorph P162,
P162a or P143 for the manufacture of an antiarrhythmic agent;
(vii) a method of treating cardiac arrhythmia whichicomprises administering
20 an effective amount of substantially pure, crystalline, dofetilide
polymorph P162, P162a or P143, or a pharmaceutically acceptable
composition thereof, to an animal, including a human being, in need of
such treatment;
(viii) the use of substantially pure, crystalline, dofetilide polymorph P162,
25 P162a or P143 for the manufacture of a medicament for treating heart
failure, particularly congestive heart failure; and
(ix) amethod of treating heart failure, particularly congestive heart failure,
which comprises administering an effective amount of substantially pure,
crystalline, dofetilide polymorph P162, P162a or P143, or a
30 pharmaceutically acceptabie composition thereof, to an animal, including

a human being, in need of such treatment.



Dofetillide polynorph P143 can be prepared by dissol ving any other form
of dofetilide in nethanol, applying the solution obtained to a silica

colum, 25 eluting the columm with methanol and concentrating the el uted
solution to -YOGPMss under reduced pressure to provi de PEYEPS¥EHAL ne

product . Synthetic routes to prepare dofetilide are described in
EP- A- 0245997 and in the present Reference Exanples section.

- 6- For assessment of the antiarrhythm c pharmacol ogi cal effects
of the dofetilide pol ynorphs, dog isolated cardiac tissue is used.

Ri ght ventricul ar trabecul ae, papkKhhMBL¥ESMECl e or Purkinje fibres are

I solated fromeither ventricle, 5 nounted in an organ bath contai ning
physi ol ogi cal salt solution and stimul ated el ectrically. The resultant

action potenti oGS | ' ; ' ctrodes. The
effect of incrzgéfcﬁgﬁ{rﬁe cﬁ%n?%é@%%”%@@?ﬁél%ﬂowprgp gﬁépﬁé}\%&fghi n the
bat hi ng sol &t i polymorphisd® %8t PobRgpandRi43andihaknawn dofdtiisle pdigmedhect i ve

P162b. PXRD, IR, DSC and particle size analytical data for representative

samples of these polymorphs are given in Tables 1 {o 5.

EXAMPLE 1
10 Dofetilide polymorph P162

To a stirred solution of acetonitrile (18 litres) and water (180 ml) was added
dofetilide' (3.62 kg) and the mixture heated fo achieve complete dissolution of
the solid material.
The hot solution was filtered through a pad of CLARCEL-FLO (trade mark) filter
15 aid (prepared as described in Footnote 1 below} and the pad was washed with
acetonitrile. The filtrate was stirred and cooled to ambient temperature. The
suspension was granulated for 18 hours at ambient temperature, the solid
collected by filtration, washed with acetonitrile (2 x 400 ml} and the product
dried under reduced pressure at 70°C {o provide the title compound (3.043 kg).

20
Eooinote
1. The starting material may be pre-treated with charcoal to remove

impurities before use using the following method.

To a stirred solution of acetonitrile (10,145 mi) and water (101 mi) was added
25 dofetilide (2028.9 g) and the mixture heated {o achieve complete dissolution of

the solid material. Decolourising carbon (BDH [trade mark], 202.9 g) was

added and the mixture heated under reflux for 15 minutes.

A pre-coated filter pad was prepared by suspending CLARCEL-FLO {trade

mark) filter aid (200 g) in acetonitrile {1000 mi) and filtering the mixture with

30 suction onto a paper membrane. The filtrate was discarded and the pad



refractory period (ERP) are assessed. ERP is neasured by stinulating the 10
tissue with extra stimuli at progressively shorter inter-stimulus intervals
until the extra stimulus fails to elicit an action potential.

Essenti al | yWa¥&182t hods used are as described by Om lpeTAlPesoésionsnit h
J.E., Blackburn K. J. et al., "UK-68798. A novel, potent and highly
selective class Il antiarrhythmt agent which bl ocks pot assi um
channels in cardiac cells", J. Pharmacol., Exp. Ther., 2A 318-24 15
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ei ther al oned@nulaedipnRhoues ghambigrideperatyre. dineisolid wasiasrasted byl i xirs or
suspensi ons g, tdihel Wit AetditriR (250200 MR Blouct iRl itlerbe 11l ect ed
25 parenterally, 'for exanple, Intravenously, 1 ntranuscularly or

subcut aneousteguced pressurepatriCdo arovitin 5258 gaif materialhey are best used in

the formof a sterile aqueous sol ution which may contain other sol utes,
for exanple, enough salts or gl ucose to nmake the solution isotonic with
bllood. 10 EXAMPLE 2

Dofetilide polymorph P162a

Dofetilide (100 g) was dissolved with stirring in a solution 6f sodium hydroxide
(25 g) in water (1000 ml). The solution was treated with decolourising carbon

15 (5 g) for 30 minutes at ambient temperature and the carbon filtered off. The
filtrate was adjusted to pH 8.5 with concentrated hydrochloric acid and the
mixture granulated for 90 minutes. The solid was collected by filtration and
washed with water (2 x 100 ml). The solid was dissolved in a solution of
sodium hydroxide (25 g) in water (1000 ml) and the treatment with

20 decolourising carbon repeated as before. The filtrate was adjusted to pH 8.5 as
before and the mixture granulated for 90 minutes. The solid was filtered off,
washed with water and dried under reduced pressure at 70°C to give the title

compound (93.3 g).



-7- The dofetilide polynorphs are preferably adm nistered as
capsul e formul ations. Such formulations nmay be prepared by mxing the
dofetilide pol ynmor ph together with suitable carriers or excipients such
as mcrocryst¥¥PP¥a®s 5 cellul ose, dried nmaize starch, col boi/arisnossii i con

di oxi de and nmagnesi um st ear at e. For adm nistration to man in the
treatnment of cardiac conditions such as ventricul ar and

supraventricul ar arrhythm as, including atrial and ventricul ar

fibrillation, it is expected that oral dd%ages of the conpounds of the

formula (1) will be in the f to 1 ng, preferably from
0.25 to 1 ng, daily, 10 taken i PEé3 ol fg ¢ doses per day, for an

average adult patient (70 kg). Dofetiliia t§28 cal adult patient,
i ndi vi dual tablets or capsules mght, for exanple, contain from 0. 125
to 0.5 ng of active conpound together with a sui t abl e pharmaceutically

accept abl e gi Ingatide $3L0R) @AL d%Bl@éa WRB stxh’ﬁsf(;'xﬁhbé&ﬂﬁe (750 ¥t Qﬁaﬁléht depend| ng
on the wei ght and condition of the subject be treated 15 as wi Il be

known to nedi é@hp@ﬁwﬁ ang Frecsalytion claﬂﬁed by fittrgsion dpretch & P@dslééféé\??@‘ELt—he
dofetilide po'F\L@zQ%pl ut i|’<) fhtre?gtd' 3&8@%@% was evggérjaférdeun%%?re%égé ppesgmle

Eur opean Pat ent on no.
ensuring that the temperature did not exceed 20°C. The resulting syrup

crystallised and acetone (100 ml) was added. The solid was collected by
10 filtration and dried under reduced pressure at 70°C overnight to give the title

compound {(29.1 g).

EXAMPLE 4 (for reference)
Dofetilide po h P162

15
Dofetilide is heated {o about 5°C above the melting point and then cooled to
ambient temperature to provide a non-crystalline glass-like solid. This glass is
then heated to from 70 to 125°C to provide the title compound as a crystalline
solid.
20
EXAMPL

Dofefilide polymorph P143

Dofetilide (60 g) was dissolved with stirring in methanol (6000 mi) and the

25 resulting solution applied to a column of silica (WOELM Type TSC [trade mark])
(1000 g). The column was eluted with methanol and the initial 12 litres of the
eluted solution was concentrated to dryness under reduced pressure {o provide

the title compound as a powder that was dried under reduced pressure at 60°C

(54.9 g).



- 8- It wll be appreciated that reference to nedical treatnent neans

curative, palliative or prophylactic treatnent. The
invention therefore provides: 5 (i) substantially pure, crystalline,
dofetilide NsSP38290h P162, Pl62a or P143; PCTEPISD6@I OCeSS
for the preparation of substantlally pure crystalline, dofetilide

pol ynor ph P162, P162a or P143; (i) a pharnaceutical conposition
conpri si ng substantially pure, crystaIIHQe dofetilide pol ynorph
P162, Pl162a or P143, together with a pharmaceutically acceptabl e
di luent or carrier; (tv) a phaqgggggLEggl capsul e conposition
conprising substantially pure, ¥stalllne dofetilide pol ynorph

P162, P162a or P143, together \AP-Qfﬁt—'ltiie—"—"'Y—"lQ—m——q%ﬁar maceutically acceptable

di l uent or carrier;

5 Dofetilide polymorph P162a was crystallised from aqueous acetonitrile by a
similar method to that used in Example 1 to provide dofetilide polymorph P162.

EXAMPLE 7
Dofetilide polymor 62

10
Dofetilide polymorph P162b was crystallised from aqueous acetonitrile by a

similar method to that used in Example 1 to provide dofetilide polymorph P162.

EXAMPLE 8
15 Dofetilide polymorph P162

Dofetilide polymorph P143 was crystallised from aqueous acetonitrile by a
similar method to that used in Example 1 to provide dofetilide polymorph P162.



15 (V) substantially pure, crystalline, dofetilide polynorph P162, Pl62a
or P143 for use as a nedi canent; (vi) the use of

substanti al | évc?%br? crystalline, dofetilide polynorph P162,

P162a or P14 P1$8e manufacture of an anti arrhyt hm c agePfT/EPISO66i i) a
met hod of treating cardiac arrhythm a which conprises adm nistering 20

an effective anount of substantially pure, crystalline, dofetilide

pol ynmor ph P162, P162a or P143, or a pharg?'aceutical | y acceptabl e

conposition thereof, to an animal, inclddf'ng a human being, in need of
such treatnent; (\REERRERNEE by sybst@anbi oA ly Pusey 4crystal line,
dofetilide polynmorph P , a or or e manufacture of a
medi canment for treating heart failure, particularly congestive

heart failure f tre [ ar failure,.

particularly E:notﬁgg%; 0“l""'\'/eg ﬁear‘?nC%ar:r;{‘a‘ﬁ"{rb(%L Fla QA é]go\ﬁg El&%ﬁﬂ?ﬁ‘ég@éﬂm

admi ni ster mgammmirfseﬂiﬁmmp&mﬂmg 20, 25Ul Znéh ER-AY02A5087 were repeated..
ph P162, P162a or P143, or a 30

crystalline, dofeti/l
phar maceut i call F%SQ&%B?régP l!}y' eriate et thengyrloatic rpgteg ysadiprepatenc udi ng
a human bei ngyoifidiSRtath of e BRI R ribed in EP-A-0245997 will have no
effect on the polymorph/polymorph mixture produced. It is solely the
crystallisation conditions used that will determine this. The melting points were
10 determined using an Electrothermal IAS100 apparatus in conjunction with a

benzanilide reference standard.

PXRD, IR, DSC and particle size data for the p}oducts of these Reference
Examples are given in Tables 1 {o 5.

15
None of Reference Examples 1, 1A, 2, 2A, 3 and 3A provides substantially pure
dofetilide polymorph P162, P162a or P143.

Reference Example 4 describes the preparation of dofetilide used as the
20 starting material in Examples 1 to 5 and Reference Examples 1, 14, 2, 2A, 3
and 3A.

REFERENC PLE 1 {re. Examples 21 and 22 of EP-A-0245897
Dofetilide polymorph P136/P162b mixture
25
Dofetilide (5.0 g) was suspended in ethyl acetate (100 mi} and the stirred
mixture heated to the reflux temperature. After 15 minutes under reflux, further
ethyl acetate (100 ml) was added and after an additional 15 minutes, more

ethy! acetate (100 ml) was added. The hot solution was filtered and cooled but



_o- EXAMPLES 1-8

Exanples illustrate the preparation of the novel dofetilide

P162, Pl162a and P143, and the known dofetilide pol ynorph

of these polynorphs are given in Tables | to 5.

The foll ow ng
5 pol ynor phs
P162b. PXRD,

| R, DSC and YfaP%¥318% si ze anal ytical data for represent atiPCF/EPIsiossBanpl es

EXAVPLE 1 10 Dof etillide pol ymorph P162
stirred solution of acetonitrile (18 litres) and water (180 nl) was added
dofetilidel (3.62 kg) and the m xture hd4ted to achieve compl ete

di ssol ution 3\5 crystalli§iionVccdrré®t $hé 3blution was Reafe@lundiet HifuRrebaded o/ 4 er ed

t hrough a pad of” CLARCEL-FLO (trade mark) filter 15 aid

prepared as

descri bed i nvhumeofiga. 100 aldy)evaperatine opthe sadvenhoonied and: allowed to stand
nper at ur e.

The o Susp@hEm il b K 15¢ sgoRuRPEu AR TSR T L

solid £ oliltetiba dwhshdd With edld ethyl nestaechnd dried(d et @nirhipi 160-48C% 400. )

and the product dried under reduced pressure at 700C to provide the

title conpound (3.043 kg).
* Benzanilide standard (Literature m.p. 163°C) m.p. 164-5°C.

REFERENCE EXAMPLE 1A (re. Examples 21 and 22 of EP-A-0245997)

10 Dofetilide polymorph P162/P162a mixture

The lack of reproducibility of Examples 21 and 22 of EP-A-0245997 is

demonstrated by the fact that on repeating the crystallisation conditions of

Reference Example 1 using dofetilide (20.0 g), a mixture 6f dofetilide

polymorphs P162/P162a was obtained.
15

R NCE EXAMPLE 2 (re. Examples 19 and 20 of EP-A-0245997

Dofetilide polymorph P136/P162b mixture

Dofetilide (5.0 g) was added to ethyl acetate (300 ml) and the mixture stirred

20 and heated under reflux to achieve complete dissolution. The hot solution was

filtered and the filtrate treated with n-hexane (100 ml). A white precipitate

resulted and the suspension was granulated at room temperature overnight.

The solid was collected by filtration, washed with n-hexane and dried (3.7 g).

m.p. 158-60°C.*
25
* Benzanilide standard (Literature m.p. 163°C) m.p. 164-5°C.

To a

t he



20 Foot not e 1. The starting material may be pre-treated with
charcoal to renove I mpurities before use using the follow ng nethod.

To a stirred solution of acetonitrile (10,145 m) and water (101 nm) was
added 25 dof ¥O%2E& (2028.9 g) and the mixture heated to achiErss60Np| et e
di ssol ution of the solid material. Decol ourising carbon (BDH (trade

mar k], 202.9 g) was added and the m xture heated under reflux for 15

m nut es. A pre-coated filter pad was &repar ed by suspendi ng CLARCEL-FLO
(trade mark) filter aid (200 g) in acC onltrlle (1000 m) and filtering
the mxture wth 3O:-SHENCEE VAP 8 JPREEYER el D i

di scarded and the pad
-10- washed wi t h acet aiofatsidd . , it v
The pad was sucked until f| rmbut danp and the vvashl ngs di scarded.

5 The lack of reproducibility of Examples 19 and 20 of EP-A-0245897 is
demonstrated by the fact that on repeating the crystallisation conditions of
Reference Example 2 using dofetilide (20.0 g), a mixiure of dofetilide
polymorphs P136/P162b/P143 was obtained.

10 REFERENCE E E3(re. mple 7 of EP-A-024589
Dofetilide polvmo P136

Dofetilide (10.0 g) was added to ethyl acetate {'2-()0 mi) and the mixture stirred
and heated under reflux. The resulting suspension was treated with methanol,
15 dropwise, until complete dissolution occurred. The hot solution was filtered and
cooled but crystallisation did not occur. The solution was heated under reflux fo
evaporate the solvent until crystallisation commenced. The mixture was
cooled, granulated for 4 hours, filtered and dried (2.6 g). m.p. 147-8°C*,

20 * Benzanilide standard (Literature m.p. 163°C) m.p. 164-5°C.

REFERENCE EXAMPLE 3A (re. Example 7 of EP-A-0245997)
ofetilide polymo 62b

25 The lack of reproducibility of Example 7 of EP-A-02459397 is demonstrated by
the fact that on repeating the crystallisation conditions of Reference Example 3
using dofetilide (20.0 g), dofetilide polymorph P162b was obtained.



The hot dofetilide solution was filtered through the pad with suction and
the 5 filtrate cooled to anbient tenperature with stirring. The suspension
was granul ated for 18 hours at ambient tenperature. The solid was

col | ected byY0%721§8| tration, washed with acetonitrile (2 »c2a®gdsis1and t he
product dried under reduced pressure at 70[err]C to provide 1525.6 g of
mat eri al . 10 EXAMPLE2

Dof etilide pol ynorph Pl62a Dofetilide (100 g) was dissolved with
stirring in a solution bf sodi um hydroxilée (25 g) in water (1000 m).
The solution was treated with (E%@&me 15 (5 g) for 30 m nutes
at anbi ent tenperature and the carbon Tritere . The filtrate was
adj usted to pH 8.5 wit iN-Ief2 f(Methdnbsy EmidoYpha 3 t he m xt ure
granul ated for 90 ;-
washed wi th water oy
sodi um hydroxi de (25 g) in

» o Was e 5 ol ution of

r (1000 n1) and the treatment w th 2Q

decol ouri sing carbon repes bﬁi;qrmCHThmflltrate was adjusted to pH
8.5 as before and the xtAre granul ated for 90 ninutes. The solid was
filtered off, washed with water and dried under reduced pressure at
70[err]Cto give the title conpound (93.3 g).

o,n~©—ocnzcuzm
M l

J

CH,

O,N OCH,CH,NCH,CH; NO,

|
©

CH,

OCH,CH,NCH cu—<;>—m-|2

H,N

©

CH

CH,SO,NH OCH,CH,NCH,CH;

©

NHSO,CH,

10



-11- EXAMPLE 3 (for reference)

Dofetilide pol ynorph P162b 5 Dofetilide (37.0 g) was dissolved with
stirring in acetone (750 nml) at ambient tenperature and the sol ution
clarified by WPP¥218% on through a pad of CLARCEL- FLOrErieashamsamr k)
filter aid. The filtrate was evaporated under reduced pressure

ensuring that the tenperature did not exceed 200C. The resulting syrup
crystallised and acetone (100 m) was adasd. The solid was collected by 10
filtration and dried under reduced pressure at 70[err]C overnight to give
the title conpound (29.1 g). EXAMPLE
4 (for reference) Dofetilide pol ynorph P162b

{i) N-Methvi-N-I2-(4-nitrophenoxy)ethyil-4-nitrophenethviamine

5 To stirred de-ionised water (60 ml) was added N-methyl-2-(4-
nitrophenyl)ethylamine hydrochloride’ (20.0 g), 4-(2-
chlcroe’thoxy)nitrobenzenez (18.61 g), anhydrous potassium carbonate
(14.04 g), potassium iodide (3.08 g) and tetra-n-butylammonium iodide
(1.70 g). The mixture was heated under reflux for 3 hours, cooled to ca.

10 40°C, ethyl acetate (100 ml) added and stirred for 10 minutes. The
organic phase was separated and the aqueous phase washed with ethyl
acetate (2 x 100 mi). The combined organic phases 'were washed with
water® (50 mi), concentrated under reduced pressure to a volume
containing 2 mil per gram of the title compound (based on the theoretical

15 yield) and then two volumes of ethanol added. The mixture was stirred
and granulated at ambient temperature overnight, the solid collected by
filtration, washed with ethanol (2 x 100 mi) and dried under reduced

pressure at 40°C to give the title compound (21.34 g, 67%).

20 Footnotes
1. J. Med. Chem., 33, 873-7 (1890).

2. J. Org. Chem,, 49, 3114-21 (1984).
3. Brine may be used.



15 Dofetilide is heated to about 5[err]C above the nelting point and

then cooled to anbi ent tenperature to provide a non-crystalline

gl ass-like solid. This glass is then heated to from70 to 125[err]Cto
provi de t hewa2¢s82eonpound as a crystalline solid. 2@cT/EP9s/06641 -
EXAMPLE 5 " Dofetilide polynorph P143

Dofetilide (60 g) was dissolved with stirring in nethanol (6000 m) and the
25 resulting solution applied to a colum of silica (WOELM Type TSC [trade
mar k] ) (1000 g). The colum was el ui®d with nethanol and the initial 12
litres of the el uted solution was concentrated to dryness under reduced
pressure to provide the title conpound as a powder that was dried under

reduced presgiyre RM&RYINL3-@R-amindphéndyiBthyl}-4-aminophenethyla

5 To methanol (2000 mi) was added the compound of part (i) (200 g) and -
5% wiw palladium-on-carbon (containing 50% water) (20 g). The mixture
was stirred and hydrogenated at 60 p.s.i. (414 kPa) until hydrogen
uptake ceased. The catalyst was filtered off, washed with methanol (2 x
100 mi) and the combined filtrate and washings evaporated to low

10 volume under reduced pressure. The residual solvents were replaced
with toluene by azeotropic distillation and on completion of this process
the volume: of the solution was adjusted to ca. 400 mil with toluene (ca.
800 ml of toluene was used in total). The solution Was cooled to ambient
temperature and granulated for ca. 90 minutes. The solid was collected

15 by filtration, washed with toluene (100 ml) and dried under reduced
pressure at 40°C to yield the title compound (152.3 g, 93%).

@iy  N-[4-(2-[2-[4-(Methanesulphonamido)phenoxy}-N'-
methylethylaminolethyl)phenyllmethanesulphonamide (dofetilide)
20
To stirred acetonitrile (235 ml) was added the compound of part (ii) (5§7.0
g), followed by triethylamine (50.5 g). To this mixture was slowly added
a solution of methanesulphonyl chloride (57.2 g) in acetonitrile (50 ml)
over 30 minutes'. The mixture was stirred for 90 minutes and quenched

25 with water (200 ml). Sodium carbonate (26.7 g) was added



-12-

Dofetilide pol ynorph P162

EXAVPLEY

EXAMPLE 6

Dof et il i de pol ynor ph P162 10

PCT/EP98/06641 -

h P: 5 Dofetilide polynorph P162a was crystallised
from aqueous _acetonitrile by a simlar nethod to that used in Exa

le 1
to provi de dStEPA¥¥e pol ynorph P162. w

Dofetilide pol ymorph P162b was crystallised from aqueous acetonitrile by a
simlar method to that used in Exanple 1 é_o provi de dofetilide pol ynorph

P162.

EXAMPLE 8 15

Dof eti | i de pol ynor ghd fikGaixture stirrddPio R Misigte® O ysraetioPivbdureagascr yst al | i sed
from aqueous acetonitrile b

10

15

20

a
reduced o htg{f-volume by distillation?, water (200 mi) added and distilled

to half-volume again. The mixture was cooled, sodium hydroxide pellets
(16.0 g) added and the mixture stirred for 3 hours at ambient
temperature3. Concentrated hydrochloric acid (35 ml) was added,
dropwise, over 30 minutes and the mixture granulated for 30 minutes.
The solid was collected by filtration, washed with water (2 x 70 ml) and
dried under reduced pressure at 80°C to provide the title compound®
(87.4g, 9%%).

Footnotes

The temperature of the reaction mixture was not allowed to rise above
50°C during the addition.

This may also be achieved by evaporation under reduced pressure.

It should be ensured that the mixture has a pH>13 after this period. If
not, further base should be added fo achieve this pH.

HPLC indicated this material to be >99% pure. lt can be further purified

by carbon treatment (see Example 1, Footnote 1).



simlar nmethod to that used in Exanple 1 to provide dofetilide polynorph

P162.

REFERENCE EXAMPLES 1. 1A. 2. 2A 3.3A and 4

In the foll ow ng

Ref erence EMM4®91, 1A, 2, 2A, 3 and 3A the crystalli s®CTEHRI8/H641 -

condi ti ons of Exanples 7,

The skilled person will appreciate that the synthetic routes used to

prepare
wi || have no
solely the

5

10

16

20

25

30

dofetilide in each of the

a)

crystallisation conditions used that wll

The nelting points were 10 determ ned using an El ectrothernmal | A9100
apparatus in conjunction with a L%MBM&NA i

effect on the pol ynor E’éﬁbolyrmr ph m xture produced.
ref erence standard.

PXRD

The powder X-ray diffraction patterns were determined using a Siemens

D5000 powder X-ray diffractometer fitted with an automatic sample
changer, a theta-theta goniometer, automatic beam divergence slits, a

secondary monochromator and a scintillation counter.

The samples were prepared for analysis by packing the powder into 12
mm diameter, 0.25 mm deep cavities that had been cut into silicon wafer
specimen mounts. Each specimen was rotated whilst being irradiated
with copper K-alpha, X-rays (wavelength = 1.56406 Angstroms) with the
X-ray tube operated at 40 kV/40 mA. The analyses were performed with
the goniometer running in step-scan mode set for a 5 second count per

0.02° step over a two-theta range of 2° to 55°.

Figure 1 shows the PXRD pattern of dofetilide polymorph P162.

Figure 2 shows the PXRD pattern of dofetilide polymorph P162a.

Figure 3 shows the PXRD pattern of dofetilide polymorph P162b.

Figure 4 shows the PXRD pattern of dofetilide polymorph P143.

Figure 5 shows the PXRD pattern of the product of Reference Example
1.

Figure 5A shows the PXRD pattern of the product of Reference Example
1A. '

Figure 6 shows the PXRD pattern of the product of Reference Example
2.

Figure 6A shows the PXRD pattern of the product of Reference Example
2A.

npl es described in EP-A-0245997

It

determ ne this.

19, 20, 21 and 22 of EP-A-0245997 were repeated.

S



PXRD, IR, DSC and particle size data for the products of these Reference
Exanpl es are given in Tables 1 to 5. 15 None of Reference Exanples 1,
1A, 2, 2A, 3 _and 3A provides substantially pure dofetilide pol ynorph
P162, P162a ¥P%Pi42e Ref erence Exanpl e 4 describes tH§@/ERP&#gs&diat i on of
dofetilide used as the 20 starting material in Exanples | to 5 and

Ref erence Exanples 1, 1A 2, 2A, 3 and 3A REFERENCE EXAMPLE
1 (re. Exanples 21 and 22 of EP-A-0245997)

Dof etilide pol ynorph P136/P162b m xt ure™“25 Dofetilide (5.0 g) was

suspended in et hylriaget7aiiRws ¥OPRRD witidri BEths brdduetlof Refefdinst Bxampaat ed to
the reflux tenperature. After 15 m nutes under reflux, further et hyl

acetate (100 m) Was added and after an additional 15 minutes, nore

ethyl acetate ( 109}@“@ %oﬁgQEQPX-&l@epﬁf&n 3%&!%{5&&‘@15{2@#6}%‘35@3%% cool ed

but
5 3A.
Figure 7B shows the PXRD pattern of the product of Example 6.
Figure 7C shows the PXRD pattern of the product of Example 7.
Figure 7D shows the PXRD pattern of the product of Example 8.

10 The peak listings for the above Figures are given in Table 1 in which dA
is a measurement of the interplanar spacing and I/]; is a measurement of

the relative intensity.



-14- no crystallisation occurred. The solution was heated under refl ux,

reduced to a vol ume of ca. 100 ml by evaporation of the solvent, cool ed
and allowed to stand at roomtenperature overnight. The crystalline
product wasW¥d®eed by 5 filtration, washed with col d &CHEPIsetiate and
dried (1.7 g). mp. 160-1[err] C*. * Benzanilide standard (Literature
mp. 163[err]C) mp. 164-5[err]C REFERENCE EXAMPLE 1A (re.
Exanpl es 21 and 22 of EP-A-0245997) 10 Dofetilide
pol ynmor ph P162/ P162a m xture The | déR" of reproduci bility of Exanples 21
and 22 of EP-A-0245997 is denonstrated by the fact that on repeating
the crystallisation conditions of Ref erence Exanple 1 using dofetilide
(15230' 0 g), a mxture 6f dofetilide TABLGdbr phs P162/ P162a was obt ai ned.
REFER@%WWW)MSQQ?)

dA I dA T dA Vi dA Wi

21.303 74 21.306 40 21.508 24 10.993 5

10.597 5 10.603 2 10.640 2 9.006 3

7.053 4 7.054 2 7.073 3 8.243 12

5.288 4 5.289 2 5.292 3 6.769 5

5.088 18 5.114 16 5.098 20 5.807 7

4.856 36 5.094 19 4.868 37 5.530 18

4.793 3 4.860 34 4,580 17 5375 | 100

4.569 15 4572 16 4436 | 100 5.104 5

4.504 3 4431 | 100 4.270 16 4.998 54

4.430 | 100 4.260 15 4,250 17 4.735 1

4.256 17 4.247 14 4234 20 4.575 62

4.230 36 4.228 16 4.140 17 4.539 33

4133 18 4.153 1 3.961 23 |4.237 20

3.956 28 4.136 16 3.921 9 4179 | 25

3.911 8 3.955 20 3.679 1 4159 | 41

3.866 5 3.870 4 3528 | 19 | 4019| 45

3.674 15 3.676 9 3.426 6 3.854 24

3.606 3 3.607 4 3.388 6 3.705 4

3.524 24 3.524 17 3.172 4 3.682 7

3.424 7 3.435 5 3.090 4 3.601 18

3.384 8 3.421 6 3.040 8 3.562 5

3.309 3 3.384 6 2.895 7 3.482 9

3.255 2 3.176 3 2.842 5 3302 | 40

3.171 3 3.038 8 2.782 4 3.343 18

3.083 4 2.895 7 2.684 3 3.331 22

3.038 9 2.778 3 2.559 6 3.263 6

3.021 6 2.684 3 2.504 5 3.227 5

2.893 8 2.559 5 2.492 6 3.173 10

2.842 5 2.501 6 2.482 7 3.135 7

2.776 2 2.486 6 2.431 10 3.082 10

2679 3 2.433 10 2.326 5 3.009 12

2.598 4 2.326 5 2283 5 2.946 8

2.557 4 2.283 4 2250 5 2.905 8

2.503 5 2248 5 2.216 8 2.859 13

2482 6 2216 8 2.164 4 2.830 9

2.436 12 2171 4 2119 5 2.803 6

2.419 7 2.119 5 2.047 5 2.769 6

2.398 4 2.051 5 1.798 5 2672 11

2345 3 1.989 7 1.748 3 2.608 17

2.323 5 1.948 3 - - 2.567 9




Dof etilide pol ynorph P136/P162b m xture Dofetilide (5.0 g) was added
to ethyl acetate (300 m) and the mxture stirred 20 and heat ed under
reflux to achi eve conpl ete dissolution. The hot solution was filtered
and the fil tMR¥2%P8ated wWith n-hexane (100 m). A white pPEUERIPHEse
resulted and the suspension was granul ated at room tenperature overnight.
The solid was collected by filtration, washed with n-hexane and dried (3.7

g). mp. 158-60[err]C * 25 * Ber_lfganilide standard (Literature mp.
163[err]C) mp. 164-5err]C. )
-15- REFERENCE EXAMPLE 2A (re. Exarrpl es 19 and 20 of EP-A-0245997)

Dofetilide Pol ynorph P136/ P162b/ P143 m xt ur
TABLE 1 Contmuedj

Reference Reference Reference
Example 19 Example 2 Example 3
dA i dA i dA W

21.243 28 21.252 25 11.783 3
11.808 3 12.384 1 11.028 1
10.606 2 11.815 2 9.911 8
8.937 6 10.567 2 8.183 2
9,207 2 8.925 4 8.513 1
8.540 2 9.135 2 8.262 1
8.317 2 7.721 4 7.715 5
7.755 8 7.042 2 6.638 4
7.049 2 6.633 2 8.280 g
6.658 4 6.300 7 8.237 10
£.309 10 6.229 7 5.874 1
6.243 10 5503 7 5610 31
5,624 10 5418 8 5411 12

5428 9 5.147 21"} 5158 |, 25
5.470 22 5078 20 4988 100
5.081 18 4.966 55 4.653 8
4.877 84 4.850 31 4.586 20
4.857 26 4.568 24 4516 12
4.662 8 4.546 19 4.426 48
4.583 26 4,426 100 4.263 24
4.518 13 4.255 28 4.144 18
4.432 100 4137 26 4.082 43
4.263 44 4.088 28 4.025 23
4.145 28 4.027 18 3.924 12
4083 39 3.069 14 3.857 13
4.031 24 3.836 19 3.835 10
3.066 15 3.859 13 3.783 22
3.943 21 3.840 12 3.760 16
3.858 19 3.77¢ 17 3.655 3
3.782 22 3.670 8 3.614 &

3.870 10 3.617 9 3.405 3
3.628 7 3.520 16 3.420 18
3.612 7 3.422 16 3.363 12
3.522 14 3.368 12 3.317 3
3.425 20 331 6 3218 13
3.370 15 3.217 9 3.155 12
3.222 11 3.158 10 3.113 7
3.164 13 3.118 7 3.083 s
3.123 10 3.048 8 3.022 3
3.108 10 2.801 9 2.950 5

5 Foptnotes
Peaks due to any sodium chloride impurity have been omitied.

1
2. Dofetilide polymorph P1368/P162b mixture.
3. Dofetilide polymorph P136/P162b mixture.
4 Dofetilide polymorph P136.



5 The lack of reproducibility of Exanples 19 and 20 of EP-A-0245997 is
denonstrated by the fact that on repeating the crystallisation conditions
of Ref erence Exanple 2 using dofetilide (20.0 g), a m xture of
dofetilide WO9B2nor phs P136/ P162b/ P143 was obt ai ned. P(X/EP98/06641 -
REFERENCE- EXAMPLE 3 (re. Exanple 7 of EP-A0245997)

Dofetilide pol ynorph P136 Dofetilide (10.0 g) was added to ethyl
acetate (200 m) and the mixture stirre and heat ed under reflux. The
resul ting suspension was treated with n#"anol, 15 dropwi se, until conplete

di ssol ution occurred. The hot sol wnﬁﬂlﬁﬂmd and cool ed but
crystallisation did not occur. The solution was heated under reflux to
evaporate the solvent until crystallisation commenced. The m xture was
cool ed, granul ated for 4 ' mp

_ * -Re efare eference ) )
147-8[ err] C*. 20 Ben arg;i Ast (E'%&Jz ot Br BLibiE 34 163: C) mp.
164-5[err]C A (re. Ex le 7 of .
EP- A- 02459 7) dA m. T dk Wl )

21415 | 20 21514 | 15 21346 | 29
10.615 2 9.939 3 10.617 2
7.054 3 8.302 3 7.064 4
5.286 3 7.755 3 5.295 4
5.087 18 7.039 3 5.093 17
4.859 34 6.819 3 4.857 34
4775 4 6.299 6 4573 18
4571 17 5.865 4 4.431 100
4.430 100 5.607 5 4.237 28
4237 20 5.409 23 4.137 17
4135 16 5.163 13 3.956 23
3958 22 5080 | 22 3.867 ‘5
3.907 7 5025 | 28 3.676 1
3.861 4 4975 | 40"} 3602 | 4
3.675 10 4852 34 3.524 20
3.607 4 4749 9 3.423 8
3.524 19 4577 | 26 3.384 7
3.420 6 4,548 28 3.173 5
3.386 6 4429 | 100 3.088 6
3.309 3 4259 31 3.038 9
3.175 3 4214 25 2.892 8
3,076 5 4.156 24 2.850 6
3.039 8 4.141 27 2.778 3
2.895 8 4,097 26 2682 4
2.848 5 4,031 22 2.599 4
2.836 5 3.866 17 2.555 5
2.777 4 3.782 14 2.503 6
2,682 4 3.687 11 2.483 7
2.599 4 3.521 20 2433 9
2.556 5 3417 16 2.322 6
2.500 5 3.340 1 2.245 6
2.481 6 3.229 8 2.216 11
2.431 9 3.161 9 2.163 5
2.398 5 3.018 10 2.118 6
2.324 5 2.910 10 2,052 5
2277 4 2.809 10 - -
2.245 6 2.844 11 - -
2,215 9 2.744 8 - -
2.161 4 2714 7 - -
2116 6 2.681 10 - -

5 Footnotes
5. Dofetilide polymorph P162/P162a mixture
6. Dofetilide polymorph P136/P162b/P143 mixture
7. Dofetilide polymorph P162b



Dof etilide pol ynmorph P162b 25 The lack of reproducibility of Exanple 7 of

EP- A- 0245997 i s denonstrated by the fact that on repeating the
crystallisation conditions of Reference Exanple 3 usi ng dofetilide
(20.0 g), doP&et®Ri%E pol ynor ph P162b was obt ai ned. PCT/EP9S/06641 -

- 16- REFERENCE EXAMPLE 4

N-[4-(2-[2-[4-(Met hanesul phonam do) phenoxyl - N[ err]:
met hyl et hyl am nol et hyl ) phenyl ] net hanesulé)shonam de (dofetilide)

TABLE 1 (Contfinued)
P182 P162 p162
EXAMPLE 6 EXAMPLE ? EXAMPLE §
dA il dA 75 dA i
21.318 76 21.547 14 21.422 51
10.580 ] 10.630 2 10.622 5
7.042 6 7.087 3 7.054 7
5.282 7 5.300 5 5.291 8
5.005 16 5.104 15 5.081 18
4.861 33 4.871 29 4.858 37
4.790 4 4.798 3 4.782 3
4.574 15 4.438 100 4.568 15
4.501 5 4279 15 4.505 5
4.429 100 4.237 34 4.429 100
4.224 52 4.143 20 4.230 66
4.137 19 3.964 28 41432 1 “19
3.956 28 3.921 g 3.0956 29
3.807 8 3.876 5 3807 |, 9
3.870 8 3678 15 3.866 6
3872 16 3.611 4 3.873 16
3.807 4 3.530 26 3.806 4
3.524 28 3.431 8 3.523 34
3.425 10 3.391 8 3.422 8
3.386 9 3.315 3 3.382 8
3.307 3 3.254 3 3.307 3
3.252 3 3.178 5 3.256 3
3.472 5 3.087 4 3.472 5
3.083 5 3.043 11 3.083 4
3.038 12 2.896 10 3.041 12
3019 8 2.849 6 3.023 9
2.894 11 2.778 3 2.803 g8
2.847 8 2.684 4 2.847 5
2.777 3 2.601 5 2.828 5
2.878 4 2.559 6 2.775 3
2.802 5 2.508 6 2.682 4
2.550 5 2.486 7 2.556 4
2.504 5 2.439 13 2.503 5
2.482 7 2.419 8 2.482 8
2.438 13 2.400 5 2.437 12
2416 8 2.346 5 2.388 5
2.388 5 2.328 6 2.347 5
2.345 5 2.284 5 2.323 5
2.325 7 2.247 7 2.280 4
2.287 4 2.218 13 2244 7




[ err ]

10

15

20

25

_WO 99/21829 _ PCT/EP98/06641 -

b)

-26-
DSC

Differential scanning calorimetry (DSC) was performed using a Perkin
Elmer DSC-7 machine fitted with an automatic sample changer. )
Approximately 2 mg of each sample was accurately weighed into a 50

microlitre aluminium pan and crimp-sealed with a perforated lid.

The samples were heated at 20°C/minute over the range 40°C to 200°C

with a nitrogen gas purge.

Figure 8 shows the DSC thermogram for dofetilide polymorph P162.
Figure 9 shows the DSC thermogram for dofetilide polymorph P162a.
Figure 10 shows the DSC thermogram for dofetilide polymorph P162b.
Figure 11 shows the DSC thermogram for dofetilide polymorph P143.
Figure 12 shows the DSC thermogram for Reference Example 1.
Figure 12A shows the DSC thermogram for Reference Example 1A.
Figure 13 shows the DSC thermogram for Reference Example 2.
Figure 13A shows the DSC thermogram for Reference Example 2A.
Figure 14 shows the DSC thermogram for Reference Example 3.
Figure 14A shows the DSC thermogram for Reference Example 3A.
Figure 14B shows the DSC thermogram for Example 6.

Figure 14C shows the DSC thermogram for Example 7.

Figure 14D shows the DSC thermogram for Example 8.

The thermal events for the above Figures are summarised in Table 2.



10

PCT/EP98/06641 -

WO 99/21829
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-17- (0)

N- Met hyl - N-[ 2- (4- ni trophenoxy) et hyl ] -4-ni trophenet hyl am ne 5 To
stirred de-ionised water (60 nm) was added N nethyl-2-(4-

ni t r ophenyl| M 992k8%i ne hydrochloride[err] (20.0 g), 4-(2- pCT/EP98/06641 -

chl or oet hoxy) ni trobenzene[ err] (18.6%2%), anhydrous potassium carbonate
(14.04 g), potassiumiodide (3.06 g) and tetra-n-butylanmoni um i odi de
(1.70 g). The m xture was heated under reflux for 3 hours, cooled to Ca.

10 40[err]C, ethyl acetate (100 m ) added and stirred for 10 m nutes.
The organi ¢ phase was separated and the aqueous phase washed
w th ethyl acetate (2 x 100 m). The conbi ned organi c phases
were washed with water[err] (50 m), concentrated under reduced
pressure to a vol une containing 2 m per gramof the title
conpound (based on the theoretical 15 yield) and then two vol unes of
et hanol added. The m xture was stirred and granul ated at anbi ent
tenperature overnight, the solid collected by filtration, washed
with ethanol (2 x 100 m) and dried under reduced pressure at
40[err]Cto give the title|conpogd (21.34 g, 67%.
-
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20 Foot not es 1. J. Med. Chem, 33, 873-7 (1990). 2. J. Og.

Chem, 49, 3114-21 (1984). 3. Bri ne nmay be used.
- 18- (i h N- Met hyl - N-[ 2- (4- am nophenoxy) et hyl ] - 4- am nophenet hyl am ne
5 To metRANHE24 2000 n) was added the conpound of paPCTEPYSER00 g)
and 5% w/' w pal | adi um on-carbon (contai ning 50% water) (20 g).
The m xture was stirred and hydrogenated at 60 p.s.i. (414 kPa)
until hydrogen
-29-
¢ R

Infrared (IR} spectroscopy was performed on a Nicolet 800 FT-IR
specirometer fitted with an MCT-B detector. All spectra were acquired at
5 2em’ resolution. The samples were prepared as nujol mulls and mounted .

between two KBr plates prior to acquisition of the spectra.

Figure 15 shows the IR spectrum for dofetilide polymorph P162.
Figure 16 shows the IR spectrum for dofetilide polymorph P162a.
10 Figure 17 shows the IR spectrum for dofetilide polymorph P162b.
Figure 18 shows the IR spectrum for dofetilide polymorph P143.
Figure 19 shows the IR spectrum for Reference Example 1 .
Figure 20 shows the IR spectrum for Reference Example 2.

Figure 21 shows the IR spectrum for Reference Example 3.

15
The peak listings for Figures 15 to 21 are shown in Table 3 in which the
wavenumber (cm™) of each peak is recorded.
The peak listings for Figures 15 to 18 are alsc shown in Table 4 in which both
20 the wavenumber (cm") and percentage transmission (%7) of each peak are

recorded.



upt ake ceased. The catal yst was filtered off, washed with nethanol (2 x
100 M) and the conbined filtrate and washi ngs evaporated to | ow 10

vol une under_ reduced pressure. The residual solvents were repl aced

with tol uen® Y280t ropi ¢ distillation and on conpl eti on Pefi/EPbiEE4r.OCESS
the volume of the solution was adjusted to ca. 400 M with toluene (ca.
800 m of toluene was used in total). The solution WAs cool ed to anbi ent
tenperature and granul ated for ca. 3 O mnutes. The solid was collected 15
by filtration, washed with toluené” (100 m) and dried under reduced
pressure at 40[err]C to yield the title conpound (152.3 g, 93%.

(iii) N [4-(2-[2-]4-(Methanesul p8¥83ni do) phenoxy]-Nerr] -

nethylethgganlnogethyl)phenyl]nethanesulphonan1de (dofetilide) 20
To stirre cot ond la (226 AN _nc Addad tha ~cannaninAd Af art (||) (570

cToT ot T oo T

g), followed by triethylafine (50.5 g). |To-FHi § MXEuf S sl owly added

a sol ution ¢f mes hanesszaphopyd2nct|l arisle | (Brdmpte J)Exdnmeaceiae.aétri le (50 m)

over 30 minlites[erd]. The|mi xturdg was stira€d {or2®0 ni et ed and quenched
25 Wi 1 ' ladded

2950 - 2850 nujol bands -Also see bands marked *
~2807.1 2807.1 2807.0 2806.8 | 2807.0 | -2808.4

ca. 2610 | ca. 2670 | ca. 2670 | ca. 2670
broad broad broad broad

1610.7 1610.6 1610.5

1510.0 | 1509.9| 1509.7 | 1511.2 | 1510.4 | 15104 | 15106




-19- and the m xture stirred for 20 m nutes. The reaction

m xt ure was reduced to hal f-volunme by distillation[err], water
(200 mM) added and distilled to hal f-volunme again. The m xture
was cool ed, sOtH U droxide pellets 5 (16.0 g) addeRCEERISDEHE

m xture stirred for 3 hours at anbi ent tenperatureferr].
Concentrated hydrochloric acid (35 m) was added, dropwi se, over
30 mnutes and the m xture granul at for 90 m nutes. The solid

was collected by filtration, washedWth water (2 x 70 m) and
dri ed under reduced pressure afl!@ 4& !IC tg prow de the title conpound|err]
10 (87.4g, 99%. : The tenperature of the

reaction m xéure was not all ovved to rise above 15 SO[err] C during the
addi ti on. Car Hht-s—rrayT-at-so—he—acht \ﬁg@ Y TeYanR Bkl der reduced

pressure. Spigz |1 sizoyl d dgaensusgd tiha m eﬁe Efn¥deU | @xdh & B pH>13 after
this period. kf 1“’ 22 3® i

1248.0 12463| 12458~

1059.7] 1059.7

034.1 1 9340 933.9




not, further base should be added to achieve this pH. 4. HPLC
I ndicated this naterial to be >99% pure. It can be further purified 20

by carbon treatnment (see Exanple 1, Footnote 1).
-20- ‘WO 99121829 ANALYTI CAL DATA  PcTares/ncsafRD

The powder X—ray diffraction patterns were determ ned using a Sienens
D5000 powder X-ray diffractoneter fitted wth an automatic sanple
changer, a theta-theta gonioneter,_ automati c beam di vergence slits, a
secondary nonochromator and a sci ﬁ%?l | ation counter.

Table 3 (Continued)

Reference | Reference | Reference
P162 P162a P162b P143 Exar(p)ple Exagr)ple Exar(g)ple

722,60 722.8

613.2

430.7 430.4 430.1 430.5 4311 432.8

1. Dofetilide polymorph P136/P162b mixture.
10 2. Dofetilide polymorph P136/P162b mixture.
3. Dofetilide polymorph P136.



10 The sanples were prepared for analysis by packing the powder

into 12 nm di aneter, 0.25 nm deep cavities that had been cut into
silicon wafer speci nen nmounts. Each speci nen was rotated whil st
bei ng i rradi at®éy99/21829 with copper K-al phal X-rays (wavetmeegshses: 1. 5406
Angstrons) with the 15 X-ray tube operated at 40 kV/40 mA. The

anal yses were perforned with the goni oneter running in step-scan
node set for a 5 second count per 0.02[err] step over a two-theta
range of 2[err] to 55[err]. -33- Figure 1 shows the PXRD pattern of
dofetilide polynmorph P162. 20 Figure 2 shows the PXRD pattern of
dofetilide pol ymorph P162a. Table £i gure 3 shows the PXRD pattern of
dofetilide polynmorph P162b. Figure 4 shows the PXRD pattern of
dofetilide polynorB62r143. P162a Fi guPt626 shdws t h@14BXRD pattern of

t he product of.Reference Exanple N 1) - igaurp 5A shows t he
PXRD pattern @f SPhe ipr@fndt B RefBF ode £ Exammbed cm AT

Figure 6 show$ t
> s
Exanmpl e 30

_,E@ference?Exanple
1t REO i o REI% G Ref er ence




-21- Figure 7 shows the PXRD pattern of the product of Reference

gure 7B shows the
Fi gurreT/dposiboanys t he
Fi gure 7D shows the
The peak listings for

Exanpl e 3. Figure 7A shows the PXRD pattern of the
product of Reference Exanple 5 3A Fi
PXRD pat t er Y@P¥31B8 product of Exanple 6.
PXRD pattern of the product of Exanple 7.
PXRD pattern of the product of Exanple 8. 10
t he above Figures are given in Tablf | in which dA
measur enent of the interplanar spacC Ah‘g and 1/1, is a neasurenent of
the relative intensity.

Table 4 (Contin

P162 P162a P162b P143
cm’ %T cm’ %T cm’ %T cm’ %T

12149 | 4447




TABLE 1

-22- P162 P162[ err]
P162b P143 dA /1] dA 1/1  dA 1/
dA 1/1 21.303 74 21. 306 40 21. 508 24 10. 993 5
10. 597 5. WO 992829603 2 10. 640 2 9. 00BCT/EPISH66H1 053
4 7.054 2 7.073 3 8. 243 12 5.288 4
5. 289 2 5.292 3 6. 769 5 5.088 18 5.114
16 5. 098 20 5.807 .7 4.856 36 5. 094 19
4. 868 37 5. 530 18 4.793 3 4. 860 34 4. 580
17 5. 375 100 .
Table 4 (Continued)
P162 P162a P162b P143

cm’

%T




4. 569 15 4.572 16 4. 436 100 5.104 5 4.504 3

4. 431 100 4. 270 16 4,998 54 4.430 100 4. 260
15 4. 250 17 4.735 11 4. 256 17 4. 247 14
4.234 20W0992182) 575 62 4.230 36 4.228 1 BCT/EP98/06641 1 40
17 4.539 33 4.133 18 4.153 11 3.961 23
4. 237 20 3. 956 28 4.136 16 3.921 9 4.179
25 3.911 8 3. 955 20 336679 11 4. 159 41 3.866
g 678 3. 870 4 3. 528 19 ™% 4,019 45 3.674 15
. 67 % &8ize 3.854 24 3.606 3 3. 607
4 3. 38& 3. 705 4 3.524 24 17
3.172 Panl@gglze amalyseg were perfgrmed by lagerjight dlﬁrqptlon usingg 090 4
3.601 18 1 : 3.562
5 3 309 @a vern Ma§teg§ﬁer S mggh‘l]ig Apgrc%ggately 0.? g%%ach §aﬁ1§e was 9 3 255
2 351 74dded t3 100 ml ofa:rapb'h-z-ol the resultmgfsaﬁﬁated solt@ioB ﬂltérbd further .
3.038 6 31 § F 2. 895 7
2. 684 3 sample a@'.dg and d'%fs&ddyza”ffas°'§°a“°" olioy s"""‘ﬁ From =5 "g59
6 plicate Gefrihtions, the mean valES4 i
| e'de ions, tRe mean val or the particle size §iveBby the Dpv,
3.227 pg%% 8 2. 559 5 p% 492 g 6 y Dg‘.,173
10 2. 842 0.9) were caloulated. 6 2.482 7 3.135 7 2.776
3. 433 2'18'86 'é?es%'licle %izég’élnalyses §863(5'bed fol?’ggf%ﬁlide pJIQmarpWF% 62 andfor
10 each of the products of Reference Examples 1A, 2A and 3A are presented in
Table 5.
Table §
SAMPLE RESULT

Dofetilide polymorph P162 90% of particles less than 45 um

Reference Example 1A’ 90% of particles less than 53 um

Reference Example 2A° 90% of particles less than 368 um

Reference Example 3A 90% of particles less than 14 um

15 Eootnotes

1,2. Unlike for dofetilide polymorph P162, each of the products of Reference
Examples 1A, 2A and 3A contained a mixture of fine material and large lumps
that were up to 6-8 mm across. After sonication of each of the products of
Reference Examples 1A, 2A and 3A in the saturated solution, many large

20 lumps remained in the products of Reference Examples 1A and 2A and these
were not included in the particle size analyses that were performed. As a result
the particle size data obtained for the products of Reference Examples 1A and

2A are not accurate since only the finer fractions were analysed.



4

2.283

2. 326 5 2.283 5 2. 946 8 2.557
4 2. 250 5 2.905 8 2.503 5
8 2.859 13 2.482 6 2.216

5 2.216
2. 164/0 992189 2.830 9 2.436 12 2. ACI[EP98/0G441

5

2. 803 6 2.419 7 2.119 5 2. 047

2.769 6 2.399 4 2.051 5 1.798 5
11 2. 345 3 1.989 YA 1.748 3 2.608

10

5 1.948 3 - - 2. 567 9
The results presented in Table 5 show that in addition to dofetilide polymorph

P162, only the product of Reference Example 3A had 90% of its particles with a
size of less than 45 um. However, the product of Reference Example 3A had
90% of its particies less than 14 um which is regarded as too small to be

suitable for use in a capsule formulation.

it should be noted that in order to remove the large lumps of material from the
products of Reference Examples 1A, 2A and 3A, a milling step would be
required in the manufacturing process that is unnecessary for dofetilide

polymorph P162.



TABLE 1 (Conti nued) Ref erence Ref erence

Ref erence Exanple 1([err]) Exanple 2([err])

Exanpl e 3(4%’ dA /1 d A /1 dA

1/ ‘WO 995721829 21.243 26 21. 252 25  PCT/EPZHG641 .3

11. 808 3 12. 384 1 11.028 1 10. 606

2 11. 815 2 9.91 1 6 9. 937 6

10. 567 2 9.183 2 -38- 9. 207 2 9. 925

4 8.513 1 8. 540 2 9.135 2

g. 262 1 8.CUAIMS 2 7.721 4 7.715
. 7. 755 . /.. ..

7 049 2 1. g Syibstantiallypure, crygtadigg, dofefnl&%zpolymor%h P162 w6h|g~‘?’ ?s 46 658

g 229 6. 300 chara&erlsed b)ﬁdlﬁé%ntlal st8nning calorimetry (DSC) in whlcc)):h &xﬁﬂts an é0603

7 5. 6150 enddtliarmlc thermal event at about 162°C.5 624 10 5. 418 8

5.411 12 - 5 .428 . . 47 "5.159

25 2. Dofetilide pol;gnclr?a P1622'1§ c%almeg gﬂ?lm 1%@!7 is fuﬁﬁ%% 8 100

2-4081 A égocharaé*em by agﬁwder X4aj55fﬁractloﬁ (PXRD) pattern obtained by 4.977

10

15

20

25

irradiation with copper K-a\lpha1 X-rays (wavelength = 1.5406 Angstroms) which
shows main peaks with interplanar spacings at dA 21.303, 10.597, 7.053,
5.288, 5.088, 4.856, 4.793, 4.569, 4.504, 4.430, 4.256, 4.230, 4.133, 3.956,
3.911, 3.866, 3.674, 3.606, 3.524, 3.424, 3.384, 3.309, 3.255, 3.171, 3.083,
3.038, 3.021, 2.893, 2.842, 2.776, 2.679, 2.598, 2.557, 2.503, 2.482, 2.436,
2.419, 2,399, 2.345 and 2.323.

3. Dofetilide polymorph P162 as claimed in claim 1 or 2 which is further
characterised by an infrared (IR) spectrum as a mull in nujol which shows
absorption bands at 3246, 3013, 2807, 2776, 1807, 1611, 1593, 1510, 1398,
1366, 1357, 1321, 1300, 1277, 1251, 1220, 1171, 1146, 1106, 1091, 1051,
1031, 1023, 994, 966, 934, 925, 903, 851, 825, 808, 774, 723, 657, 603, 586,
559, 538, 528, 509, 499, 461 and 431 cm™,

4. A process for the preparation of dofetilide polymorph P162 as claimed in
claim 1, 2 or 3 which comprises crystallisation of any other form of dofetilide,
including mixtures thereof, from aqueous acetonitrile. .
5. A process as claimed in claim 4 wherein from 98.5:1.5 to 99.5:0.5, by
volume, acetonitrile:water is used.

6. A process as claimed in claim 5 wherein about 99:1, by volume,
acetonitrile:water is used. '

7. A pharmaceutical composition comprising dofetilide polymorph P162 as
claimed in claim 1, 2 or 3, together with a pharmaceutically acceptable diluent

or carrier.
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4. 857

4.426
29
4.082
23
4.093
24
3. 859

Wk
N

655
628
368
155

123

PWNWOWNWOo

0

26
4.546
100
4.144.
43

39
3. 936
13

3. 760
3

3.42%
12
3. 216
12

10
2.901

10

15

20

25

30

4.569 24 4.516 12 4.662
19 4.426 46 4,583 26
wo o8 24 4,518 13 4. 255
sgress’ 4.432 100  AFCETEPosIsi4le
4. 263 44 4.088 28 4. 025
4. 145 28 4.027 18 3.924 12
3.969 14 3.857 .3d3 4,031
19 3.835 10 3. 966 15
8. 3.Agsmposition as claimed in claim 7 which is a s@ifabixfor ad@inistratio8. 840
.16 3.858 19 3.779 17
in a capsule dosage form. 3 782 59 3 670 8 3 614
9. Dofetilide Sol¥iOrph P1BQ as claide8 %7 claim 192 or 3, ¢t.a495 3
3.520 . 16 3.420 . 18 ) . ) 3.612
phagnaceuticadly gggeptable gomposition thereof as claimed in claimspor 8, fog 4
dedi _ 3.425 20 3.311
usg s 3 Hledicameht 3.370 15 3.217 9
10. The use of dofetilide polyBc@2P162 a4 claime®inid®im 1, 214 3, or oB8. 113
. F 164 13 3. %h16 7. 3. 063 5
a phg{rﬁargeutlcal ygacceptagife(pg?poszt:og ereof as claimed inclaim 7 or 8, 3109
for th@manufaét?® 8f an antarrhythmic agent.
11.  The use of dofetilide polymorph P162 as claimed in claim 1, 2 or 3, or of
a pharmaceutically acceptable composition thereof as claimed in claim 7 or 8,
for the manufacture of a medicament for treating heart failure, particularly
congestive heart failure. '
12. A method of treating cardiac arrhythmia which comprises administering
an effective amount of dofetilide polymorph P162 as claimed in claim 1, 2 or 3,

or a pharmaceutically acceptable composition thereof as claimed in claim 7 or
8, to an animal, including a human being, in need of such treatment.

13. A method of treating heart failure, particularly congestive heart failure,
which comprises administering an effective amount of dofetilide polymorph

P 162 as claimed in claim 1, 2 or 3, or a pharmaceutically acceptable
composition thereof as claimed in claim 7 or 8, to an animal, including a human
being, in need of such freatment.

14.  Substantially pure, crystalline, dofetilide polymorph P162a which is
characterised by DSC in which it exhibits an endothermic thermal event at
about 160°C.

15.  Dofetilide polymorph P182a as claimed in claim 14 which is further
characterised by a PXRD pattern obtained by irradiation with copper K-alpha,
X-rays (wavelength = 1.54086 Angstroms) which shows main peaks with
interplanar spacings at dA 21.306, 10.603, 7.054, 5.289, 5.114, 5.004, 4.860,
4.572, 4431, 4.260, 4.247, 4.228, 4.153, 4.136, 3.955, 3.870, 3.676, 3.607,
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5 Footnotes 1. Peaks due to any sodiumchloride inpurity have been

omtted. 2. Dof eti | i depol ynor phP136/ P162b m xt ur e. 3.

Dof eti |l de po P136/ P162b m xt ure. 4. Dof etilide pol ynorph

P136. _%@5%9 | PCT/RH98/06641
-40-

3.624, 3.435, 3.421, 3.384, 3.176, 3.038, 2.895, 2.778, 2.684, 2.559, 2.501,
2.486, 2.433, 2.326, 2.283, 2.248, 2.216, 2.171, 2.119, 2.051, 1.989 and 1.948.
16.  Dofetilide polymorph P162a is as claimed in claim 14 or 15 which is

5 further characterised by an IR spectrum as a mull in nujol which shows
absorption bands at 3246, 3013, 2807, 2776, 1907, 1611, 1583, 1510, 1397, -
1366, 1357, 1321, 1300, 1277, 1251, 1220, 1171, 11486, 1106, 1091, 1051,
1031, 1023, 994, 966, 934, 926, 903, 851, 825, 807, 774, 726, 657, 602, 586,
559, 538, 528, 509, 499, 461 and 430 cm™,

10 17. A process for the preparation of dofetilide polymorph P162a as claimed
in claim 14, 15 or 16 which comprises dissolving any other form of dofetilide,
including mixtures thereof, in an aqueous solution of a base, adjusting the
solution to about pH 8.5 using an acid and collécting the product.

18. A process as claimed in claim 17 wherein the base is sodium hydroxide.

15 19. A process as claimed in claim 17 or 18 wherein the acid is a mineral acid
such as hydrochloric acid.

20. Substantially pure, crystalline, dofetilide polymorph P143 which is
characterised by DSC in which it exhibits an endothermic thermal event at
about 144°C.

20 21. Dofetilide polymorph P143 as claimed in claim 20 which is further
characterised by a PXRD pattern obtained by irradiation with copper K-alpha,
X-rays (wavelength = 1.5406 Angstroms) which shows main peaks with
interplanar spacings at dA 10.993, 9.006, 8.243, 6.769, 5.807, 5.530, 5.375,
5.104, 4.998, 4.735, 4.575, 4.539, 4.237, 4.179, 4.159, 4.019, 3.854, 3.705,

25 3.682, 3.601, 3.562, 3.482, 3.392, 3.343, 3.331, 3.263, 3.227, 3.173, 3.135,
3.082, 3.009, 2.946, 2.905, 2.859, 2.830, 2.803, 2.769, 2.672, 2.608 and 2;567.
22. Dofetilide polymorph P143 as claimed in claim 20 or 21 which is yet
further characterised by an IR spectrum as a mull in nujol which shows
absorption bands at 3266, 3123, 3107, 3041, 3027, 3013, 2766, 2723, 2610,
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TABLE 1 (Conti nued) Ref erence Ref erence

Ref erence Exanpl e 1A([err] Exanpl e 2A[ err]
Exanpl e 3A[ er r!} dA /1 dA
|/ 95121829 21.415 20 21.514 15 2 RCBEBIS/066429
10. 615 2 9. 939 3 10. 617 2 7. 054
8. 302 3 7.064 4 5. 286 3 7.755
3 5. 295 4 5. 087 18 7.039 3
5.093 17 4. 859 41~ 34 6. 819 3 4. 857
34 1895, 1614, 16074 1689, 151141414, 1@989%37 130, 130145873 124818
4.571 17 5. 865 4. 431 4. 430
100 5. 607 1238, 1215, 42&2371187 ’2‘@7 1148, 1130 1110, 1080, 1042410187 1005,20
5. 409 23 5 5. 163
> 5 oo 980,975 959, 940 917, 853, 844, 831, 803,785, 766,752 743 7(13@0640, >
§-1867 'S5 613, 553, 536, 526 509 499, 359@Ed 4292:m" 5 025 3. 676
3 602
3.675 10 23.4, égnzocessjqr the prqpa@wn of dgfgatmde polymorph P143 as cla:medgn607
4 4749 glaid 20, 21 Br 92 Which co%pnses dissolving any other form of dofetilide,
including mixtures thereof, in methanol, applying the solution obtained to a
silica column, eluting the column with methanol and concentrating the eluted
10 solution to dryness fo provide the product.
24. A pharmaceutical composition comprising dofetilide polymorph P162a or
P143, as claimed in any one of claims 14 to 16 and 20 to 22, respectively,
together with a pharmaceutical acceptable diluent or carrier.
25. Dofetilide polymorph P162a or P143, as claimed in any one of claims 14
15 to 16 and 20 to 22, respectively, or a pharmaceutically acceptable composition
thereof as claimed in claim 24, for use as a medicament.
26. The use of dofetilide polymorph P162a or P143, as claimed in any one of
claims 14 to 16 and 20 {o 22, respectively, or of a2 pharmaceutically acceptable
composition thereof as claimed in claim 24, for the manufacture of an
20 antiarrhythmic agent.
27. The use of dofetilide polymorph P162a or P143, as claimed in any one of
claims 14 fo 16 and 20 to 22, respectively, or of a pharmaceutically acceptable
composition thereof as claimed in claim 24, for the manufacture of a
medicament for treating heart failure, particularly congestive heatt failure.
25 28. A method of freating cardiac arrhythmia which comprises administering

an effective amount of dofetilide polymorph P162a or P143, as claimed in any
one of claims 14 to 16 and 20 to 22, respectively, or a pharmaceutically
acceptable composition thereof as claimed in claim 24, to an animal, including a

human being, in need of such treatment.
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3.524 19 4.577 26 3. 384 7 3.420

6 4.548 28 3.173 5 3. 386 6

4. 429 100WO 3.088 6 3. 309 3 4. 259
31 3. 03gW0 921429 3.175 3 4. BQPIEPOS/0GHE] .

2. 892 8 3.076 5 4. 156 24 2. 850
6 3.039 8 4,141 27 2.778 3

2. 895 8 4. 097 26 2.682 _424 2. 848
4.031 22 2.599 4 2.836 5 3. 866
17 2.555 29. ASmethod of treating heart failure, partiéufarly codgestive Bedi8 failure, 14
2.503 6 . . L 2. 682 4 3.687 11 2.483
7 which comprises_adgmjgistering an effegtiveamountgf dofetilige pglymorph g
2.556 5 p1edatP143, d¥claimed %y one of®laims 14to 16 and 20to 22,  2; 500
3. 340 11 2. 245 6 2.481 6 3.229
8 2. 216 respectively, or a pharmaceutically acceptatie compgsition th@rdafas claimed .

623' 163 5 in claim 24, to arbarg@gl incl mg” g%nbafgzeing irg hgé‘c? gf ﬂé%eatm%héw
2.277 4 30.2. &%blymorbﬁ as claimed-in claim 1, 2, 3, 14, 15, 18, 20, 21 or 22 wherdin245
6 2. 844 11 2.215 9

2. 744 g substantially pure means at least 95% by weight pure. 5 161 4 2 714
7

~ 31. A polymorph as claimed in claim 36-whdtein su@stantxal@r- pﬁﬁé meansGt
10 least 98% by weight pure.
32. A polymorph as claimed in claim 31 wherein substantially pure means at

least 99% by weight pure.
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5 Foot not es 5. Dofetilide pol ynorph P162/ P162a m xture 6.

" 2o

Dofetilide pol ynorph P136/ P162b/ P143 m xture 7. Dofetilide
ol ynor ph P1 - 25-
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TABLE 1 (Conti nued) P162 P162 P162 EXAVPLE

6 EXAMPLE 7 EXAVPLE 8 dA I/1 21.318 76 21. 547 14
21. 422 51 10.560 6 10. 630 2 10. 622 5 7.042 6
7.067 3 W09921829 054 7 5.282 7. 5. 300 5 PCT/EP3§/0564]- 8
5.095 16 5.104 15 5. 091 16 4.861 33 4.871 29
4. 856 37 4.790 4 " 4.798 3,55 4 782 3 4.574 15
4. 438 100 4.568 15 4.501 52/ 4.279 15 4.505 5
4.429 100 4.237 34 4. 429 100 4,224 52 4.143 20
4. 230 66 4.137 19 3. 964 28 4.132 19 33956 28 .
3.921 9 3. 956 29 3.907 8 3.876 5 3.907 * 9
3.870 6 31678 15 3. 866 6 3.672 16 3.%511 4
3.673 16 (o8
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Figure 2

PXRD pattern of dofetilide polymorph P162a
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- 26- b) DSC Differential scanning calorinmetry (DSC) was
performed ug| ?%ﬁ:ﬁerkin 5 El mer DSC-7 machine fitted with an
automati c &2&% & anger . Approxi mately 2 ng of reamrgeseqil e was
accurately weighed into a 50 mcrolitre alum nium pan and
crinp-sealed with a perforated |id. The sanpl es were heated at
20[ err]C/ minute over the range 40[err] C#43 200[err]C 10 with a
nitrogen gas purge : - , :

Figure 4
PXRD pattern of dofetilide polymorph P143
T T T ) T T
v 3,0....3,5...4,0...4,5...5,0...,
P143 (CT: 5.0s, S5:0.020dg, WL: 1,5406A0, TC :
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Figure 8 shows the DSC t hernogram for dofetilide polynorph P162.
Figure 9 shows the DSC t hernogram for dofetilide pol ynorph Pl62a.
Figure 10 shows the DSC t hernmogram for dofetilide polynorp 5
Figure 11 sho¥@9%¥H&IDSC t her nogram for dofetilide pol ynor pEcﬁ%%Bsa}.
Figure 12 shows the DSC thernogram for Reference Exanple 1.

Figure 12A shows the DSC thernogram for Reference Exanple 1A

Figure 13 shows the DSC thernogramforsﬁéference Exanpl e 2.

Fi gure 13A shows theB rer-rogr-amfor—Reference—Exanmpte—24% 20
Figure 14 shows thejDSC t hermogram for Reference Exanple 3.

Fi gure 14A shows th¢ DSC t hernbgram for Reference Exanple 3&.

Figure 14B shows thg DSC t her nogram for Exanpl e 6. igure 14C
shows the DSC t her mbgram for Exdhple 7. Fi gure 1409 Hhews t he DSC
t her mrogram for Example 8. 25 1 The thermal events fgrithe above
Figures are summari ged in Tabl e}}?. [ :
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[ err ] - 29-

C) I R Infrared (I R) spectroscopy was performed on a N col et

800 FT-1R spectroneter fitted with an MCT-B detector. All

spectra vver_gv%%’fﬁ'fz?ed at 5 2cnferr] resolution. Thecsarpeesenwer e
prepared as nujol nulls and nounted between two KBr plates prior
to acquisition of the spectra. Figure 15 shows the IR spectrum
for dofetilide polynorph P162. 10/ Figure 16 shows the IR spectrum
for dofetilide polynorph P162a. 10 ﬁ‘?gure 17 shows the IR spectrum
for dofetilide pol ynorph P162b. Figure 18 shows the IR spectrum

for dofetilide Jpol ynorph P143.
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FIGURE 7A
PXRD pattern of Reference Example 3A
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Figure 19 shows the IR spectrum for Reference Exanple 1. Fi gure

20 shows the IR spectrum for Reference Exanple 2. Figure 21
shows the IR speabpigs for Reference Exanple 3. 15 The peak
listings for Figures 15 to 21 are shown in.Table 3 in whi ch RGT&PIS06641 .
wavenunber (cnierr]) of each peak is recorded. The peak
listings for Figures 15 to 18 are al so ZQ wn in Table 4 in which both 20
t he wavenunber (cm[err]) and percentéﬁ‘ ransm ssion (%) of each peak are
recor ded. ] }30-
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- 36- d) Particle size Particle size anal yses were
performed by | aser light diffraction using a Mal vern Mastersizer S
machi ne. Approximtely 0.5 g of each sanple was 5 added to 100 m of
propan- 2- ol , whsymeoul ting saturated solution filtered, fuPCKHEPI8/06641sanpl e
added and di spersed by ultrasonication followed by stirring. From
triplicate determ nations, the nean values for the particle size given by

the (v, 0.9) were cal cul at ed. The particle size anal yses
obt ai ned for dofetilide polynorph P162 2#@3for 10 each of the products of
Ref erence Exanples 1A, 2A and 3A are presented in Table 5.9 :
Table 5 —SAVPLE 8 e RESULT
Dof etilide pol ynorph P162 90% of particles less thgn 5“[ errE
Ref erence Exanple 1Al 90% of particles less than [53 [er§ -
Ref erence Exanple 2A 90% of particles less th 68 [ er ka
Ref erence Exanple 3A 90% of particles less thaph 14 [errje- 15
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1,2. Unlike for dofetilide polynorph P162, each of the products of

Ref erence Exanpl es 1A, 2A and 3A contained a m xture of fine nmateri al
and | arge | unps that were up to 6-8 mm across. After sonication of each
of the produedssmnse Ref erence Exanples 1A, 2A and 3A in, oSkt at ed
solution, many large 20 |lunps remained in the products of Reference

Exanpl es 1A and 2A and these were not included in the particle size
anal yses that were performed. As a resgf433 the particle size data
obtai ned for the products of Reference Exanples | A and 2A are not
accurate since only the finer fractions were anal ysed. et
-37- The resufts presented in Table 5 show that in a&ddifiBon ta
dofetilide pol ynorjph P162, only the product of Referenc E&anpﬂb 3A had
90% of its particljes with a size of less than 45 [err{owever, e
product of Reference Exanple 3A had 5 90%of its particleg | ess Epan 14
[err]ich is regarded as too small to be @
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suitable for use in a capsule fornulation. It should be noted that in

order to renove the large lunps of material fromthe products of

Ref erence Exanpl es 1A, 2A and 3A, a mlling step would be 10 required in

t he manuf act WABE8? ocess that is unnecessary for dof eti | iR§EEPISO6EM| ynpr ph
P162. - 38- :
CLAI V5 1. Substantially pure, crystalline, dofetilide polynorph P162
which is characterised by differegtisal scanning calorinetry (DSC) in
which it exhibits an 5 endothermc thermal event at about 162[err]C 2.

Dof etilide polynorph P162 as clainmed in claim1 which is furgher
characterised by a pomder'%-:r-ay diffraction (PXRD) pattern @izt ai ned by
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irradiation with copper K-alphal X-rays (wavel ength = 1.5406 Angstrons)

whi ch shoms mai n peaks with interplanar spacings at dA 21.303, 10.597,
7. 053, Qngwﬁl 088, 4.856,4.793, 4.569, 4.504, 4.430, 4.256, 4.230,

4. 133, 3 956, 82y 911, 3.866, 3.674, 3.606, 3.524, 3.42%cTkrdsifses3- 309,
3.255, 3.171, 3.083, 3.038, 3.021, 2.893, 2.842, 2.776, 2.679, 2.598,
2.557, 2.503, 2.482, 2.436, 2.419, 2.399, 2.345 and 2.323. 3.
Dofetlllde ponnDrph P162 as clained jgysglaiml or 2 which is further 15
characterised by an infrared (IR) spectrumas a mull in nujol which shows

absorpti on bands at 3246, 3013, 2807, 2776, 1907, 1611, 159381510, 1398,
1366, 1357, 1321, 1300, 12« 1, 1220, 1171, 1146, 1106, 1091, 1Q5%,

1031, 1023, 994, 966, 9374 003 825, 808, 774,723, $57, 603, 586
559, 538, 528, 509, 499,<=8 m 4. A proces for the

il mh P162 as clained in iml, 2 or 3

whi ch conprises crystallis&& or m of dofetilf e, _

i ncludi ng m xtures thereg ==rejueous acetonitrile. bt A process
as clainmed in claim4 wher ez 98-5:1.5 to 99.5:0.5, by vol urne,
acetonitrile:water is used. S\ ess as clained ih claim5

wherei n about 99:1, by vdfﬁﬂe======ég‘tonltrlle water is used 7. A

phar maceut i cal conp05|t|onctﬁﬂn:ESEHg:ggfErrTTdé=ﬁﬁF7nUrph 3%?2 as
clainmed in claim1, 2 or 3, togetlk&==Eth a pharnmaceuticall y.-accept abl e

di | uent or carrier. ———
o
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- 39- 8. A conposition as clained in claim7 which is a suitable for
adm ni stration in a capsul e dosage form 9. Dofetilide

pol ynorph P162 as clainmed in claiml, 2 or 3, or a 5 pharmaceutically
accept abl e covpeite2son thereof as clained in claim7 or 8,PGEJEPISNG64l yuse as

a medi canent. 10. The use of dofetilide polynorph P162 as clained in
claim1l1, 2 or 3, or of a pharmaceutical |y acceptabl e conposition.
thereof as clained in claim7 or 8, 29/33 for the manufacture of an
antiarrhythmc agent. 10 11. The usé of dofetilide polynorph B162 as
clainmed in claiml1, 2 or 3, or of a pharmaceutical ly accepiabl e
conposition thereof as clai me®&In claim 7 or 8, for the nanufacture of
a nedi canent for treating heart _&&t+ofe, partr arly congestive heart
failure. 12. A nethod of i arrhythm a whigch conpri ses
adm nistering 15 an effectiVve e pol ynor ph 62 as

claimed in claiml, 2 or 3, er—anar naceut 1 cal | y accept abf®
conposition thereof as clai ned
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8, to an aninal, including a human bei ng,
13. A nethod of treating heart failure,

in need of such treatnent.
particul arly congestive heart

failure, whi ch conprises adm nistering an effective anount of
dofetilide \WOl9yr82ph 20 P162 as clainmed in claiml, 2 oreci/Erosioe -

pharmaceutically acceptabl e

or 8, to an. ani nal,

i ncl

14. Substantially pure,

25 about 160[err]
14 which is further

irradiation with copper
whi ch shows mai n peaks
7.054, 5.289, 5.114,
4.153, 4.136, 3.955,

Figqure 18
IR spectrum for Jofetilide polymorph P143

conposition thereof as claimed in claim?7

udi ng a hunman being, in need of such treatnent.
crystalline, dofetilide polynorph P162a which is
characterised by DSC in which it exhiits an endothernic thermal event at

15. Dofetilide pol ynorph Pl162a as cl&@ned in claim
characterised by a PXRD pattern obtaipned by
2 wavel engt h = 1./5406 Angstrons)
=ct-pranar —spacings at dA 31. 306, 10.603,
E—a—ee—30 4.572, 4.431, 4.260, zt§47, 4. 228,
D -
~00
L — O
0
—— -0\
— ——
S
< B
8
o
. N'm
\ =
\ 3
oZ
ouw
.__:Hq>-:
\ Nz
0
< 9
-00
S
o
|
m
Ki;;: C)
)
O
m
o
O
I T ! T T O
H
LB 6L - 19 EHh =P L

AONGLLIIWSNOYL 7%




- 40- 3.524, 3.435, 3.421, 3.384, 3.176, 3.038, 2.895, 2.778, 2.684,

2.559, 2.501, 2.486, 2.433, 2.326, 2.283, 2.248, 2.216, 2.171, 2.119,
2.051, 1.989 and 1.948. 16. Dofetilide polynorph P162a is as cl ai ned
in claim14 OYO9218Bich is 5 further characterised by an IBCTERA¥S64IM as a
mul I in nujol which shows absorpti on bands at 3246, 3013, 2807, 2776,
1907, 1611, 1593, 1510, 1397, 1366, 1357, 1321,1300, 1277, 1251, 1220,
1171, 1146, 1106, 1091, 1051, 1031””%@%3 994, 966, 934, 926, 903, 851,
825, 807, 774, 726, 657, 602, 586 538, 528, 509, 499, 461 and 430

cnferr] 10 17. A process for the preparation of dofetilide Eplynnrph

P162a as cl ai ned inclaim14, 15 or 16 which conprises digsol ving any
ot her form of dofetiIidqéﬁz;;ancLudlng m xtures thereof, inrdh aqueous
solution of a base, adjusSwH the solul-o0n-t0 about pH 8/5 using an

acid and collecting the pr H“é+. —I8 A process as claimed in claim 17

A process as ¢kained in
such asthydrochloric

claim 17 or 18 wherein t

aci d. 20. Substantially —~r*m: i dofetlllde p nmor ph P143
which is characteri sed by DSCTmhEtr—t—extti bits an engot hermc
t hermal event at about 1441C. _Zﬂq;é=:7£b#6¥#?=ﬁ“—ﬁolynnrph P143 as
claimed in claim20 which is f=rther “fbaracferlsed by a PXRD pattern
obtai ned by irradiation wth copper_K-—atpha XTays (wavepngngth =
1. 5406 Angstrons) which shows main pea | anaf —~spaci ngs at
dA 10.993, 9.006, 8.243, 6.769, 5. 807£§g§§§¥E %5375, . 104, 4.998,
4.735, 4.575, 4.539, 4.237, 4.1 8+—% , —3-—884--3..70%,
< -8
T—f i
~
p ¢
o4 ~ O
g S
: < S5
o § -. Vo
o B AN =
ul o o<
ol Ou—l
i & >
; v
L2
| -
by O
o -00.
£ o
[
H
@]
0
_N
m
o
O
i)
M
@)
o
r T T RE ! 3
"g01 €9 E9 E¥ oF €

AONULLIWSNGHL %



25 3.682, 3.601, 3.562, 3.482, 3.392, 3.343, 3.331, 3.263, 3.227, 3.173,

3. 135, 3.082, 3.009, 2.946, 2.905, 2.859, 2.830, 2.803, 2.769, 2.672,
2.608 and 2.567. 22. Dofetilide polynorph P143 as clained in claim20
or 21 whi chwpD$9/31829 further characterised by an | R spasdmeesmsegad- Mull in
nuj ol whi ch shows absorpti on bands at 3266, 3123, 3107, 3041, 3027 '
3013, 2766, 2723, 2610, WD 99/ 21829
-41- 1895, 1614, 1607, 1587, 151134A%4, 1395, 1337, 1319, 1301 1287, 1248,
1230, 1215, 1202, 1187,1157, 1148, 1130, 1110, 1060, 1042, 1018, 1005, 980,
975, 959, 940, 917, 853, 844, 831, 803, 785, 766 752, 743,0718, 640, 5
613, 553, 536, 526, 509, 499, 455 and 429 cm'. 23. Afﬁrocess for the
preparation of dofetilTTee P143 as clainmed in claim?20, 21 or
22 whi ch conprises dissol : ot dofetilidg, i ncl udi ng
m xtures thereof, in methanolS—appy-ng the solution obtaijned to a
silica col um, eIutlngcfﬁe—eﬁ#unn_MLLh net hanol and concenﬁgating t he
el ut ed _— -0 :
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10 solution to dryness to provide the product. 24. A phar ITB.CEUtI cal

conposi tion conprising dofetilide polynorph P162a or P143, as cl ai ned
in any one of woasj}gﬁ%m to 16 and 20 to 22, respectively, together with
a pharmaceuti cal 2 tabl e diluent or carrier. 25. Dofpefriepésiess -

pol ynor ph P162a or P143, as clained in any one of clainms 14 15 to 16 and 20 :
to 22, respectively, or a pharnaceutlcaL%é accept abl e conposi tion

thereof as clained in claim?24, for use a medi canent . 26. The use
of dofetilide polynorph P162a or P143, as clainmed in any one of cl ai ns
14 to 16 and 20 to 22, respectively, or of a pharmaceutically acgeptable
conposition thereof as clained in claim?24, for the manufactureSf an 20

antiarrhythmc agent. =¥ use of dofetjlide pol ymorph [Fl62a or
P143, as clainmed in any one<et— BT t—e—6—ar— 2010 22,
respectively, or of a pharneces B e e conp05|t|on t her eof
as clainmed in claim24, fo e et a e of a nedi caneny for |
treating heart failure, particularly corgEstE=we Neg ailure. kL 28. A
method of treating cardiac arrRythma_whreh—ceoapri-ses adni ni st ¢ring an
effective anmount of dofetilide pol_ynorph BPIoFrgr=—PdA3—ae.c| ajnmed i n any
one of clains 14 to 16 and 20-—u-.a-i-d§"_;;j‘“V, OoT—a—pnhar na¢ Eytlcally
acceptabl e conposition thereof as claiged in clrarm2Z —ta—ap—ahiral ,
including a human being, in need Ql_SUch ITFEATFeaE N
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heart failure, whi ch conprises adm

dofetilide pol i)m)r P162a or P143,
to 16 and 20t @f 5 resﬁ@&ltmlwmﬁg

+ 29. "‘Y\ nethod of treating heart falltﬁe

U8 YT U v
aCF'B 'F ,congeaﬂave
ni steri@ ~ef ' ct Eegnount of
as cl awm@vknga%ﬁy (T clainms 14
l;gp@nﬁmmvmal | y %&B¥pt abl e

A b &mpsﬁﬁﬂaﬂw 2

conposi t
L
cl ai m{ ED I@Bma@mlrﬂent Qigsificdtign 6 20, 21 or 7@1)“&&fa®hﬂl’ublmatloﬁ ——— aIWjD Mi21829
means |at ¢oeasti/e5% by wei ght pure.| Al A pol h as claimed in claim
30 whérein substantially pure neans a “?M‘“’F‘@ﬁ’?t”’ é‘?ﬂ"b Wi qht6WF9§9(°6°599“32
A pol ynorph as clained in claim 3Ll wieriein, Sibslasddidial shpbsCet T IRS: Bhited,
| east | GYIUETHCRRAgHlEtion fjmber: Perpsalbshal | 04 Furopean Patent ﬁept.l, Ramsti;t: Roed, Sandwich, Kent

(22) International Filing Date: 9 October 1998 (09.10.98) CT13 9NJ (GB).

(30) Priority Data:

9722662.5 GB

27 October 1997 (27.10.97)

(71) Appticant (for GB only): PFIZER LIMITED [GB/GB]; Rams-
gate Road, Sandwich, Kent CT13 9NJ (GB).

(71) Applicant (for JP only): PFIZER INC, [US/US]; 235 East 42nd
Street, New York, NY 10017 (US).

(71) Applicant (for all designated States except GB JP US):
PRIZER RESEARCH AND DEVELOPMENT COM-
PANY, N.V./S.A. {(BE/IE); La Touche House, Intemational
Financial Services Centre, Dublin 1 (IE).

(72) Inventors; and

(75) Inventors/Applicants (for US onily): APPLEBY, Ilan, Colin
[GB/GB}; Pfizer Central Research, Ramsgate Road, Sand-
wich, Kent CT13 9NJ (GB). NEWBURY, Trevor, Jack
[GB/GB]; Pfizer Central Research, Ramsgate Road, Sand-
wich, Kent CT13 9NJ (GB). NICHOLS, Gary [GB/GB];
Pfizer Central Research, Ramsgate Road, Sandwich, Kent
CT13 9NJ (GB).

(81) Designated States: AL, AM, AT, AU, AZ, BA, BB, BG, BR
BY, CA, CH, CN, CU, CZ, DB, DK, EE, ES, Fi, GB, G
GE, GH, GM, HR, HU, ID, 1L, IS, JP, KE, KG, KP, KR
KZ, LC, LK, LR, LS, LT, LU, LV, MD, MG, MK, MN,
MW, MX, NO, NZ, PL, PT, RO, RU, SD, SE, SG, I, SK,
SL, T, T™, TR, TT, UA, UG, US, UZ, VN, YU, ZW,
ARIPO patent (GH, GM, KE, LS, MW, SD, 52, UG, ZW),
Burasian patent (AM, AZ, BY, KG, KZ, MD, RU, TJ, TM),
European patent (AT, BE, CH, CY, DE, DK, ES, Fl, R,
GB, GR, IE, IT, LU, MC, NL, PT, SE), OAPI patent (BF,

BJ, CF, CG, CI, CM, GA, GN, GW, ML, MR, NE, SN,

TD, TG).

- -c

Published
With international search report,
Before the expiration of the time limit Jor amending the
claims and to be republished in the event of the receipt of
amendments.

(54) Title: DOFETILIDE POLYMORPHS
(57) Abstract
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The invention relates to the substantially pure dofetilide polymorphs P162, P162a and P143, and to processes for the preparation of,




