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FORMULATI ONS AS ANT of the Invention This

i nvention rel ates to noveI ﬂWNﬂMﬁﬂﬂmmﬁk fornulatlons t hat provide fdMS@u\“ﬂg
modi fi ed dewwionerogseef particul i ch drugs are usepai/sEm/obhe
treatnment of cardiac arrhythm as. Background and Prior Art It is often
necessary to adm ni ster pharmaceutically-active conpounds frequently

t hroughout the day in order to maintain a desired therapeutic |evel of
active principle in plasma, body tissues and/or the gastrointestinal

tract. This i where it is intended to deliver the
drug orally %ﬁ#iﬁt@éi%ﬁﬁﬁ%ﬁm%ww OSANTHRRHY I IGer i od of
time. Over th $ty or so years, nodified rel ease dosage forns have
i ncreasingly become a preferred nmethod of delivering certain drugs to

pati ents, par tRield efrthy Iuvextidre oral route. Such forns nay e.g. provide for
rel ease of drug over an extended period of tine, thus reducing the nunber
of required daily doses, and during which tinme the rate of release may be

substanti al | ni for and/ or onst W t hi.n speci.fic _part of
gastroi nt est Yrﬂ?’s pvgption 591at§a|%a?yq?§%a%egtlgﬁ gbﬁ'%]ép%% ¢ HquVil@fd%qfel ease

Do than and. LONETRA "wllens de 7 .scﬁfﬂ&&iﬁg?a&ﬁg@f‘aﬁq@#‘r‘%%h%?ﬂo ¥gesy e
(1984); Bankehehﬂnentl\&@hﬁﬁdc AERHhmRsI ons of Controlled Rel ease”, Vol I1,
eds. Langer and Wse ,

Background and Prior Art

It is often necessary to administer pharmaceutically-active compounds
frequently throughout the day in order to maintain a desired therapeutic
level of active principle in plasma, body tissues and/or the gastrointestinal
tract. This is particularly the.case where it is intended to deliver the drug

orally and to provide a uniform response over an extended period of time.

Over the last thirty or so years, modified release dosage forms have
increasingly become a preferred method of delivering certain drugs to
patients, particularly via the oral route. Such forms may e.g. provide for
release of drug over an extended period of time, thus réducing the number of
required daily doses, and during which time the rate of release may be
substantially uniform and/or constant, within a specific part of the

gastrointestinal tract, or pulsative.

There are numerous modified release dosage forms known in the art and
these have been summarised by infer alia De Haan and Lerk in
Pharmaceutisch Weekblad Scientific Edition, 6, 57 (1984); Banker in
“Medical Applications of Controlled Release”, Vol 11, eds. Langer and Wise
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* ACTI ONF WO 02/ 083687 PCT/ SE02/ 00724 2 (1984) Bocaraton, Florida, at pages
1 to 34; Gaffner in Industrial Aspects of Pharnaceuticals, ed. Sandel,
Swedi sh Pharmaceutical Press (1993) at pages 93 to 104; and Proudf oot
"Dosage Regwwenssssgheir | nfluence on the Concentration- Tire/ddoobizke of the
Drug in the Body" at pages 191 to 211 of 5 "Pharnaceutics: The Science of
Dosage Form Design", ed. M E. Aulton 1988) (Churchill Livingstone),

I nternational patent application WO 01/28992 discloses a series of

oxabi spi di ne § Bnveratom dilomda gt pages (dp 34; Graffner in Industrial Aspects of

4-({3-[7-(3, 3-di t hyl - 2- tyl)-9- -3, 7-di i | .1 - 3-

yl ](E)r OE)yI § awﬂé%@?é@%ﬂ{s?é .géjan%/@g?, \%Pﬁegﬁ% E‘If‘ﬁ‘%ﬁgll %g%&rbéé?%g%? ei nafter
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(b) tent-butylCofrerttatich-Thné Proyia By HieDhd mnyik Bod 'oa%a?ez-wuaé_amwcl o-
[3.3. 1] non-3-yl} ethyl earbamate: 02/ 083687 PCT/ SE0Z/ 00724 in the form

of the frees b&®sarmdreatics cipoleidndesoff BbsagecHBotrmo Dasige naflt M. BsAultonpound B;
5 (c) - tert-butyl 2-{7-[4-(4-cyanophenyl)butyl]-9-oxa-3,7-di azabi cycl o-
3. 3. 1] non- 3- 41 98 Gipishilbkivinestone). -

International patent application WO 01/28992 discloses a series of

oxabispidine compounds, including:

10
(a) 4-({3-[7-(3,3-dimethyl-2-oxobutyl)-9-0xa-3,7-diazabicyclo[3.3.1]non-3-
yl]lpropyl}amino)benzonitrile:
e NJX
NC
15

which compound is referred to hereinafter as Compound A. Compound A is
specifically disclosed in WO 01/28992 both in the form of the free base and

in the form of a benzenesulphonate salt;

20 (b) tert-butyl 2-{7-[3-(4-cyanoanilino)propyl]-9-oxa-3,7-diazabicyclo-
[3.3.1]non-3-yl}ethylcarbamate:



O NC 10 in the formof the free base, which conpound is referred to
hereinafter as Conpound. C, and (d) tert-butyl 2-

{7-[(2S) - 3-(4- cyanophenoxy) - 2- hydr oxypr opyl ] - 9- oxa- 15

3, 7- di azabi wpakeo$dsB. 1] non- 3-yl } et hyl carbamat e: WO 02/ 083GHKE02/00724

PCT/ SE02/ 00724 NC in the formof the free base, which conmpound is referred
to hereinafter as Conpound D. 5 The conpounds of international patent
application WD 01/ 28992 are i ndicated gs bei ng useful in the treatnent of
cardiac arrhythm as. Although general i formation is provided in WO
01/28992 in relation to 10 how t he compounds di scl osed therein may be
formul ated and thereafter adm ni sfered-ta.pat\ents, no nention is made of

nodi fied rel ease pharmaceutical fofnul ati ons cl udi ng, specifically,

Conpounds A, B, Cor D and salfg thereof. 15 W have folnd that it may be
NCiges
e Conplund® a nodified

advant ageous to provi de Conpo

phar maceuti cal | y-accept abl e ts of any of thes
rel ease dosage form Dgsc¥iption of the Invention 20 According to the
invention there is provided a nodified rel ease pharmaceutical conposition
(formul ati on) conp g, as active ingredient, Conpound A Conpound B,
Conpound C or Conpd D, or a WD 02/083687 PCT/ SE02/ 00724

in the form of the free base, which compound is referred to hereinafter as

Compound B;
5 _

(¢) - tert-butyl  2-{7-[4-(4-cyanophenyl)butyl]-9-oxa-3,7-diazabicyclo-

[3.3.1]non-3-yl} ethylcarbamate: '

0O
H 0
NC

10

in the form of the free base, which compound is referred to hereinafter as

Compound C; and

(d) tert-butyl 2-{7-[(2S)-3-(4-cyanophenoxy)-2-hydroxypropyl]-9-oxa-
15 3,7-diazabicyclo[3.3.1]non-3-yl}ethylcarbamate:



5 pharmaceutically-acceptable salt of any of Conpounds A, B, C or D, which
conpositions are referred to hereinafter as "the conpositions of the

i nvention". 5 Conpounds A, B, C and D, as well as

phar maceut i walkypssasTept abl e salts of these conpounds, nmaypdresEpz/apar ed as
described in WD 01/ 28992, as described hereinafter and/or by way of
routine techniques in organic chem stry. Conpositions conprising solvates,
i ncluding hydrates, as well as anhydrafes (and ansol vates) of Conpounds A,
B, C, D, and pharmaceutically 1o accept'ble salts of these conpounds, are
al so included within the scope of the nvention. The term "nodified

rel ease" pharmaceutical conpositiog el | understood by the skilled
person to include any conpositiag ormul ati odlN n 15 which the onset and/or

rate of release of drug (whethef/in the form oy Conpoung A, [Conpound B,
-acceptabl elsalt of any of

Conpound C, Conmpound D, @n as,& pharnmaceuti cal
t hese conpounds) is altfiﬁg~py gal eni c nanipulations,uan Of h i ncl udes
the definition providegd_in the United States Pharmacopeia (USP XXI1) at
pages xliii and xli

di scl osure in whic}

st the 20 prefacel/ preanble part, the rel evant

ocunent is hereby incorporated by reference. In the
present case, nodi N ed rel ease may be provided for by way of an
appropriate pharggCeutical ly-acceptable carrier, and/or other nmeans, which
25 carrier or neans (as appropriate) gives rise to an alteration of the
onset and/or rate of ‘release of active ingredient. Thus, the termw/ll be
understood by those skilled in the art to include conpositions which are
adapt ed (for inctharfpine of thedserbaspewhishcomppund igpearraditothgreinafterast ai ned", a
"prol onged” or, an "extended" release of drug (in which drug is rel eased at
a sufficientl@oﬁEPHF WD 02/ 083687 PCT/ SE02/ 00724

5
The compounds of international patent application WO 01/28992 are
indicated as being useful in the treatment of cardiac arrhythmias.

Although general information is provided in WO 01/28992 in relation to
10 how the compounds disclosed therein may be formulated and thereafter
administered to patients, no mention is made of modified release
pharmaceutical formulations including, specifically, Compounds A, B, C or

D and salts thereof.

15 We have found that it may be advantageous to provide Compounds A, B, C
and D, and pharmaceutically-acceptable salts of any of these compounds, in

a modified release dosage form.

Description of the Invention

20
According to the invention there is provided a modified release
pharmaceutical composition (formulation) comprising, as active ingredient,

Compound A, Compound B, Compound C or Compound D, or a



6 rate to produce a therapeutic response over a required period of tine,
optionally including provision for an initial anmount of drug bei ng nade
available within a predetermned tinme follow ng adm nistration to cause an
initial deswoad/osdser apeuti c response); conpositions whi ch gomseogieo7bor a 5
"del ayed" release of drug (in which the release of drug is delayed until a
specific region of the gastrointestinal tract is reached, follow ng which
drug release may be either pulsati]e oP fuyrther modified as_in i,cat ed
above): as wepharmasewticadlyraceepteblesaliof aay 0d Fommowpds P Bl of Pa Whiskeh one
dose of drug is rel.eased either, i diatgly or.sonme tine.after
adni ni st rat i oRCTHRESIRERS: 7T rei'%re&loéggﬁgpélaﬁgﬁleags eﬁ'leatcoglppgpgps t(?fm%lef Ve
prefer that tﬂgwgﬁ&yositions of the invention provide for a del ayed rel ease
or, nore preferably, "a sustained (i.e. prolonged or extended) rel ease of .
drug over a period of tinme. More preferred conpositions of the invention
may be 15 adapted (for exaqEIe as described herein) to provide a sufficient
[

dose of drég Cowounﬁﬁe.é\d& @341 rE,eaS\é‘&ﬂ:]N @hmmuﬁiiﬂ%lywc@m@blmsm%pf of bdoses
roar : o of i

Ui £ or m and ofhese AWy Y Re dRcRATHb Sy Ffeaed oy 2, OTREBIE LAY so” 20

o m ¢ ¢ thoo ) Lo ohe : h

Fol Towi ng. " Aesstbecl; BRAEERRET ATy bCws 00 st spchulfis B Brfinid "C

Coat ed pel | et gherhRRY € 1CorRposRS LoRDrisiBi solvabaRy ildRidiigshydiatts 4 wel aase at

| east some of the drug when the fornulation in question reaches a 25
particul ar reghloyiraibs (dnd apsclyatos)riféSimpouinds A3 @, C, By ahd paminetcsutiaily- f or
exanpl e be provided with sone form of_ gastro-resistant. ct%ati ng, such as an
enteric cdati aecepiaply saltsobthess Aompendscire alse ingluded within: the seapef there dr ug
present in the fornulation in a specific part of the gastrointestinal

tract, such’é‘éveflﬁ%n-i ntestinal regions. WO 02/083687 PCT/ SE02/ 00724

The term “mocﬁﬁed release” pharmaceutical composition will be well
understood by the skilled person to include any composition/formulation in
15 which the onset and/or rate of release of drug (whether in the form of
Compound A, Compound B, Compound C, Compound D, or as a
pharmaceutically-acceptable salt of any of these compounds) is altered by
galenic manipulations, and thus includes the definition provided in the United
States Pharmacopeia (USP XXII) at pages xlifi and xliv of the
20 preface/preamble part, the relevant disclosure in ‘which document is hereby

* incorporated by reference.

In the present case, modified release may be provided for by way of an
appropriate pharmaceutically-acceptable carrier, and/or other means, which
25  carrier or means (as appropriate) gives rise to an alteration of the onset and/or
rate of release of active ingredient. Thus, the term will be understood by
those skilled in the art to include compositions which are adapted (for
example as described herein) to provide for a “sustained”, a “prolonged” or an

“extended” release of drug (in which drug is released at a sufficiently retarded



7 (b) Multiple unit or nmultiparticulate systens, which may be in the form
of mcroparticles, mcrospheres or pellets conprising drug (which nultiple
units/multiparticul ates may provide for gradual enptying of the 5

f or mul at i onwoontosdssi ng drug from the stomach into the duodmrvswoaow24 furt her
through the small and large intestine while releasing drug at a
pre-determned rate). (c) Formul ations conprising dispersions or solid
solutions of active 10 conpound in a métrix, which may be in the formof a
wax, gum or fZate tor Pl‘q@ﬁﬁl%dh%fﬁ]?%}mcl responsef oyen @freaumci/meipd of timg,ch drag

I t ak I d f. he t abl et d/
i usi on. (d %ﬁ#@nﬁ%ﬁﬁ‘& BETiPR oF A HGOEEPOE Phylh %gcﬁuaﬁgye?“mﬁr
provi de 15 f E&‘éiéﬂf&ﬂed)fmﬁ raclig ?&nﬁﬁst% R g\q in a

particul ar regl on of tr0| ntestl na orrac Thi s

i ncludes fl ogditialg demail mlkﬁrﬁnﬁbtﬁﬁtSfGSﬁané), CompesitiGiid whi@h ﬁ@ﬂﬂbtibrSMSt ens,
respectively), as well as so-called "vol une-enl argi ng" systens. 20 - (e)

So-cal | ed, 5" ped@leynd”dwhase@f dmg Wimi whichr thg rekeaset Dﬁdhfgjlst delayed until aexchange
resin, whi ch proyj des for radual , rel ease of, drug way,K of _influence of
other ions préRewHEC regiom,of thesgashpintestinalact ds zached, cfPll@i(H\ﬂpWBlC 48 acid

envi ronnent o | ch,rel ease rate drug S
controlled bygﬁé%%éﬁw&&eﬁéﬁ%sé@% Weﬁﬁo%ﬁé{g" sdndltcﬁggﬁég%@f ol (9)
Systems in whipghotialigd i‘Gepedt AB8EEE @b{m biifisiss AR WhIcRUGH, @85%9

including multilayer systens. WO 02/083687 P /SE02/ 00724 8 (h) DeV| ces
that act in aceleasddraithemiimimedivtelyt@r soahe singnafter hdmimidtetion andsfmter anount
of drug.

10  doses are released at a later time).

We prefer that the compositions of the invention provide for a delayed release
or, more preferably, a sustained (i.e. prolonged or extended) release of drug
over a period of time. More preferred compositions of the invention may be
15  adapted (for example as described herein) to provide a sufficient dose of drug
over the dosing interval (irrespective of the number of doses per unit time)
to produce a desired therapeutic effect. Release may be uniform and/or

constant over an extended period of time, or otherwise.

20 Compositions of the invention may, for example, be in the form of the

following, all of which are well known to those skilled in the art:

(a) Coated pellets, tablets or capsules, which may be designed to release at
least some of the drug when the formulation in quesﬁon reaches a

25 particular region of ‘the gastrointestinal tract. Such tablets may, for
example be provided with some form of gastro-resistant coating, such as

an enteric coating layer, providing for release of at least part of the drug

present in the formulation in a specific part of the gastrointestinal tract,

such as the intestinal regions.



5 (i) Active, self-programmed systens, which nay contain a sensing el enent,
whi ch el enent responds to a particular biological environnent to nodul ate
drug delivery. (j) Silastic controlled rel ease depots, which rel ease drug
as a functiwo @f083680 di ffusion of water and/or gastroi nt eskGTsH02/Hd7e4 ds i nto
the device via an entry/exit port, resulting in dissolution and subsequent
rel ease of drug. (k) Conbinations of t or nore of the above principles.
15 The above principles are discussed at’length in nunmerous prior art
references including Pharnmaceuti sch Weekbl ad Scientific Edition, 6, 57

1984); Medica | i.cat i . Cont rall Rel Vol 1., L d
Wee {1084) BRSSO llunaiii g o7 SRRE mid v b8 i cfeor
Ph ticals, | mi ' ' - :
2095 to 104, and aopRaBRS, i SUNAD SRR SNl EGdgiRlugt Fhoes
Dosage For m Desirgts/muRipartiuldfes Auby oprdvidBsfor ( ghaduahi éhplying ngStiase) ; as

well as the references cited in the above-nentioned docunents, the
di scl osure§ in farmulstionteatpigimgudmgt tomribe istoreash inte dhe dnadermunpynd

reference. 25 Sujtable nmodjfjed release fornulatio t.hus, be prepared
by the skilled %@%ﬁﬂﬂ%éﬁ%?@&ﬁ&ﬁﬁ&? g’?%ﬁﬁ‘&ﬁr‘?ﬂﬁi%g%\ﬁ/‘?% gnagﬁar macy,
as described h i ] ILJI E above- nenti oned docunents, and/or which are
wel | known. WO %ﬁd@&%@l}h ?@EOZ/ 00724 9 We prefer that, in the
conpositions of the invention, active ingredient is provided together with
a pharnaceutical |l y-acceptable carrier. In particular, we prefer that
conposi tions ) Férewilabianst jcompaiseigordispmsions i or tshbdf solutiofs aftdotive

i ngredi ent - enbedded in a pol yner ng 5 ]n thtis respect, we prefer that
0,

triXx. |
the conpodfPti onsCasPqUd mrﬁ/mt%ﬁmpﬁ AYORG Hethe fopn Srawagdgimiddfakti on in

the formof a Soér(,: %Eh?c%lgrffeﬁlthgqgnn”%qia]c bﬁgﬁler, in which drug release takes

place by way of gradual surface erosion of the tablet and/or diffusion.

(d) Systems which comprise a bioadhesive layer, which layer may provide

15 for prolonged retention of composition of the invention in a particular
region of the gastrointestinal tract (e.g. the stomach). This includes
floating or sinking systems (i.e. low and high density systems,

respectively), as well as so-called “volume-enlarging” systems.

20 - (e) So-called “pendent” devices, in which drug is attached to an ‘ion
exchange resin, which provides for gradual release of drug by way of
influence of other ions present in the gastrointestinal tract, for example,

the acid environment of the stomach.

25 (f) Devices in which release rate of drug is controlled by way of its

chemical potential (e.g. the Osmotic Pump).

(g) Systems in which drug is released by diffusion through membranes,

including multilayer systems.



rel ease system or a "gelling matrix" nodified-rel ease system in which
active ingredient is provided together with a polyner that swells in an io
aqueous nedium (i.e. a "hydrophilic gelling conmponent”). The termfi
aqueous nedwornk/osxwst o be understood in this context to i natorkEomedrsr, and
| i qui ds which are, or which approxinmate to, those present in the
gastrointestinal tract of a mammal. Such pol yner systens typically
conpri se hydrophilic macronol ecul ar strifctures, which in a dry formmy 15
be in a glassy, or at least partially crystalline, state, and which swell

when cont act i t.h ueoys nedia. Mdified rel ease of drug is thus

ef fected by @ﬂeﬁm%‘fm%aﬁét %‘# l?ﬁgcqrg‘l“f%v&’%%%@ é%ﬁnaﬁrtﬁﬁglﬁ%ﬂta %ﬁ“ﬁ ol vent
into the polyn%gal.] K wel l'ing of the polyner, diffusion of drug

t hrough the swo %Sg&%@r and/ or erosion of the polyner, one or nore of
whi ch may 20 serve to release drug slowy fromthe polyner matrix into an
aqueous nedium Thus, suitable polyneric materials (i.e. carriers), which
may be usefl afi)thdivengelf-pprdrammegeiysieny, whighomey tomthinea serisingrejenent; i x

nodi fi ed-rel ease 25 conposition include those with a nol ecul ar wei ght of
above 5000 g/ erIWhm]énelrgerﬁ“ErFeé?QI}’i]ér?o (aa)pag}cy?agt b}‘g‘é%lf’alsﬁ&?’irﬂ'gpﬁlts& ubl e in;

or (b) swell C 404 tact with, WD 02/083687 PCT/ SE02/ 00724 10
aqueous nedi a \(Ag}gg%glful%ncg’ggﬁglr“gél}ﬂbefore), so enabling rel ease of drug from

the carrier. Suitable gelling matrix polyners, which may be synthetic or
natural, thus 5 include polysaccharides, such as maltodextrin, xanthan,
scl erogl ucan @@XRiltastic conoiéd releagenddpets, whith wtlease Gy@l av anfuactiai df chitin,
chitosan and the .

10 diffusion of water and/or gastrointestinal fluids into the device via an

entry/exit port, resulting in dissolution and subsequent release of drug.
(k) Combinations of two or more of the above principles.

15 The above principles are discussed at length in numerous prior art
references including Pharmaceutisch Weékblad Scientific Edition, 6, 57
(1984); Medical Applications of Controlled Release, Vol 11, eds. Langer and
Wise (1984) Bocaraton, Florida, at pages 1 to 34; Industrial Aspects of
Pharmaceuticals, ed. Sandel, Swedish Pharmaceutical Press (1993) at pages

20 93 to 104; and-pagés-'191 to 211 of “Pharmaceutics: The Science of Dosage '
Form Design”, ed. M. E. Aulton (1988) (Churchill Livingstone); as well as
the references cited in the above-mentioned documents, the disclosures in

all of which documents are hereby incorporated by reference.

25  Suitable modified release formulations may thus be prepared by the skilled
person in accordance with standard techniques in pharmacy, as described

herein or in the above-mentioned documents, and/or which are well known.



| i ke; other natural polyners, such as proteins (albumn, gelatin etc.),
poly-L- lysine; sodium poly(acrylic acid); poly(hydroxyal kyl met hacryl at es)
(e.g. poly(hydroxyethyl methacryl ate)); carboxypol ynmethylene (e.g. 10

Car bopol TM wooenBssser ; pol yvi nyl pyrrol i done; guns, such aspq@usmuz/gorsa gum
arabi c, gum karaya, gum ghatti, |ocust bean gum tamarind gum gellan gum
gum tragacanth, agar, pectin, gluten an the i ke; poly(vinyl alcohol);

et hyl ene vinyl al cohol; pol y(et hyl ene o %ﬁ( (PEO)_; and cellul pse ethers,
such as hydr oWengrefer dhat) in élseecompmmlonmyﬂﬁ y@tenypneacmneomsre(drm)ls 15

oyt oY SR e, AR R e b S, Eheagficns, (=0
car boxymet hy! o ey Lagbh Wa%eoi(%g%m&y% pern%a/erﬂa&éﬁram ggl I ul ose

(HPMC), hydr oxyp opyl et and s

car boxynet hyl @%&e&gﬁy&dﬂbﬁm@%ﬁed i8S pedyheBSat ol yrrers and/ or sinple 20
m xtures of any of the above polyners. Certain of the ' above-nentioned

pol ymers méy further be crossli nked by way of standard techni ques. For the
corrpositionsx&thelnventlonl eformof elllng mag ri x systgg, we
25

prefer that tHetEs reseestarvedneter AopRAsItions of the KwanlignereiioY]

EC or xant hatS® i, g &ﬁrﬁ%ﬁ%ﬁ%ﬁ/ Q0% RRPPRE: SR S

m xtures of ampy I } QSREBEIR 7 When
PEO, HEC, xan?haﬁ;ea%%%wgpgﬁ%np% \é)%/agg?l n |.§Zc.1 gfs%gfgﬁggt %gr}%&c%f t he

pol ymers of) tabiivehymredibnt 1SCpgmhdadng>geﬂrepanﬂ]mta pphehar thet swellecinl ad
weights (i.e. weight average nol ecul ar weights, as deternined by standard
t echni quedd s@aReRs ﬁ@ﬁ‘ﬁﬁ%t(ﬂyﬁ & h@d@pbﬂmgelrhnghﬁmpwa)phﬂ tterma 5

CCandard cal | SRGHSRR MRS 7 10 P Ridkebod B G chieFcle iRt AR oo

liquids which are, or which approximate to, those present in the

gastrointestinal tract of a mammal. Such polymer systems typically
comprise hydrophilic macromolecular structures, which in a dry form may
15 be in a glassy, or at least partially crystalline, state, and which swell when
contactéd with aqueous media. Modified release of drug is thus effected by
one or more of the following processes: transport of solvent into the
polymer matrix, swelling of the polymer, diffusion of drug through the
swollen polymer and/or erosion of the polymer, one or more of which may
20 serve to release drug slowly from the polymer matrix into an aqueous’ .

medium.

Thus, suitable polymeric materials (i.e. carriers), which may be used as the

hydrophilic gelling component of a gelling matrix modified-release
25 composition include those with a molecular weight of above 5000 g/mol,

and which either:

(a) are at least sparingly soluble in; or

(b) swell when placed in contact with,



techni ques), for these polyners are in the range 5,000 g/nmol up to

200, 000, 000 g/ nmol, such as up to 100, 000,000 g/ nmol, preferably up to

25, 000, 000 g/ mol and nore preferably up to 20,000,000 g/nmol. M xtures of 10
PEO, HEC, xwatdasseend HPMC pol ymers with different nol ecul moT/sser/gitts

wi thin these ranges may be enpl oyed. Suitable HEC pol ynmers al so include

t hose that produce solutions of polyner_.in water with viscosities, as
nmeasured by standard techni ques,_ such ad0t hose 15 described generally in
the United St aqumdiac(aﬁ)gﬁgn%wembsfm)m wralring releasp M crpg donat ~ seq
(the rel evant .di scl.osures in which docunent are hereby incorporated by
reference) of BiC4™HESt 200 cps for a 2% (ww) aqueous sol ution and up to
8,000 cps for a 1% (ww aqueous solution, preferably at |east 250 cps for
a. 2% aqueous solution and up to 20 5,500 cps for a 1% aqueous sol ution.

M xtures of HEGitableYdetlifg Wattix pdlyrhasewhichi map et sydshetict & attifdsthus anges
may be enployed, in order, for exanple, to produce HEC m xtures which
produce sobut inaledeaspatpsaccharides, vk eani maltodexsring otanthang osgletoghicen. e. a

o Rl e el 5 RO SRR AL R 05,
1LoC 5. " e A N AR S ORI R o,
polymer is treafigd gadigh pely{@hyed acldy 'ﬁéﬂﬂh}éﬁ&?{(ﬁ%}&lﬁ%ﬁ&@bﬁté@y (emy of

mlling and/ of” precipitating from acétone. ‘may be  desirable to
coat a HEC polpplghydrokpethpimdibacryi@te)R/ 083687 ci2bokHidigmethykhel? (@al.l i ng

pol ynmer of a | ow vi S@Qﬁity (such as 6 ¢ps HPMC), for exanple as described
herei naf t df. Sreensl & DECAHOMese PALYV IR LdeHSe 9S4 SUHas SUAk 8V adermar k
NATRASOLTM ( AGUAI Olbic, BBt SubFfieR SbAP bt LRSS Bflah N2

produce 2%

gum, gum tragacanth, agar, pectin, gluten and the like; poly(vinyl alcohol);
ethylene vinyl alcohol; poly(ethylene oxide) (PEQ); and cellulose ethers,
such as hydroxymethylcellulose (HMC), hydroxyethylcellulose (HEC)
15 hydroxypropylcellulose.(HPC), methylcellulose (MC), ethylcellulose (EC),
carboxyethylcellulose  (CEC), ethylhydroxyethylcellulose (EHEC),
carboxymethylhydroxyethylcellulose (CMHEC), hydroxypropylmethyl-
cellulose (HPMC), hydroxypropylethylcellulose (HPEC) and sodium
carboxymethylcellulose (Na CMC); as well as copolymers and/or simple
20 mixtures of any of the above poiymers. Certain of the -above-mentioned

polymers may further be crosslinked by way of standard techniques.

For the compositions of the invention in the form of gelling matrix systems,
we prefer that the principal swelling polymer that is employed is HPC,
25  maltodextrin, scleroglucan or carboxypolymethylene, more preferably, PEO,
HEC or xanthan, and, especially, HPMC, as well as copolymers and/or

simple mixtures of any of these polymers.



of polymer in water with viscosities, as neasured by standard techni ques,
such as those described generally in the United States Pharnmacopeia XXIV
(USP XXI VI NF19) at page 2002 et seq, as well as, specifically, at pages 843
and 844 (thworelogassnt di scl osures in which docunment are hercasEod/eo724

I ncorporated by reference), of between 3 and 150,000 cps (at 20C), such as
bet ween 10 and 120, 000 cps, preferablywﬁitmeen 30 and 50,000 cps and nore

pref erably between 50 and 15, 000 cps. tures of HI?I\/E_ polynmers with
di fferent vi s&\%ken PBO, WEG; xanthasand HRYKs apmgmployedin /e s atleast @88, for

Shave v t b OB g ek hithe BESop R R H B B e TR "
the above- m%ﬁ@ﬁggi PreEishf Stk ER%kecufr m&éigmlsyas Aepétrinead 1 sthdiddeq POl yner s

(with viscositie d/'or "average" viscosities wthin these ranges) wth

ot her above- sghhlquesd spel yisebsmomytrpe sopixoknibn ShidmatbgrapByVOwithl gner s
I nclude those fulfilling the United States Pharnmacopei a standard 20

substituti®n refpaetion2dgecten@a whichomelerularsweight dedetosmined by Nwrao of or
L U et AR b M g
pr oduce 196 w W LBIEDsn T oftesh it el akci3H B MRS 5.0 Wiol Wido 2% i ed
S at co. Phar Moo & e S VIR 10) e 2007 e ey Wl s,
speci fical | y, 25000 090/a63 andnubre pEZSraplyep 1020000 gduodlo Mixdsres wfwhi ch

docunent are hereby incorporated 02/ 083687, P SE02/ 00724 13. b
r ef er ence)0 oPE&tﬁEanwﬁeman HIAC nalymsss %@g{f%ﬂ@e leg Wrdgeen 600

and 1,800 cps_apd preferabl 00 and 1,600 cps. M xtures of
xant han pol yngpﬂnwﬁ}qgem%eghﬁsée\%}gﬁgéf% es within these ranges may be

Suitable HEC polymers also include those that produce solutions of polymer

in water with viscosities, as measured by standard techniques, such as those

15 described generally in the United States Pharmacopeia XXIV (USP
XXIV/NF19) at page 2002 et seq (the relevant disclosures in which
document are hereby incorporated by reference) of at least 200 cps for a 2%
(w/w) aqueous solution and up to 8,000 cps for a 1% (w/w) aqueous
solution, preferably at least 250 cps for a.2% aqueous solution and up to

20 5,500 cps for a 1% aqueous solution. Mif{tures of HEC polymers with
different viscosities within these ranges may be employed, in order, for
example, to produce HEC mixtures which produce solutions as mentioned
above with “averagé” viscosities (i.e. a viscosity for the mixture) within the
above-mentioned preferred ranges. Similarly, mixtures of HEC pol}'fmers

25 (with viscosities and/or “average” viscosities within these ranges) with other
above-mentioned polymers may be employed. If HEC is employed as a
polymer, it is preferred that the polymer is treated prior to tablet
formulation, for example by way of milling and/or precipitating from

acetone. Further, it may be desirable to coat a HEC polymer with another



enpl oyed, in order, for exanple, to produce xanthan m xtures which 5
produce sol utions as nenti oned above with "average" viscosities (i.e. a
viscosity for the mxture) within the above-nentioned preferred ranges.
Simlarly, wioxusms? of xant han polyners (with viscosities mwmgodsawver age”
viscosities within these ranges) with other above-nentioned pol yners may
be enpl oyed. Suitabl e xant han polyners ipclude those sold under the 1o

t rademar ks XANTURALTM and KELTROLTM (CPIkgl co), and___SATI AXANETM_ ( Degussa,
Texturant Sysgeking. potymer hbadewWorisesity dsuchwpd 6 ops HRMEDnforeexapiple @& nat ur e

ol oyed 't Aeroted Gegeniro pueo  EEL R Rerino R Al aBabf  cq 1 ar e

of rel ease. I&aflﬁiﬁgﬂﬁwﬁés%m tAﬂlpa?()@ppreci ated by the skilled person,
i e MC, “that a

for exanple in case’' o hi gher nol ecul ar weight will, in
general, provide a slower rate of release of drug fromthe conposition.
Furthernore, in the case of HPMC, different degrees of substitution of

met hoxyl g6oufSaitabld EPRPMIG polymerr dpoincludgrtbossthat prodyce 8% wiwsolusionhanges in
the rate of release of, drug fromthe conposition.,  In this respect, and as
stated above, of POREYCIHIR WAKE Willh VISCOBTH §¥iheasy Pﬁéﬁ'{apgiﬁgd @Fﬁ‘ﬁﬁuﬂﬁ’ nventi on

in the formof _gel|i R ' | I Fy S
provi ded by vvﬁ'é&b%é gl%g? gg%tnﬁjgé g? 1§\/{\e/;rag n%}{r}ewgzg‘%@ﬁ%?% Ig@,r%rop ée%ganp e,
different nol eglbarx@NEMS at halfe HF02%% I8P 8 voe] S ssdcifaalyn el migegBysr, in
order to prodggg a particﬁgrb?ggqui red gara desi-reglge;cel eagg plfdg?i le. When in
the form of gehdli 894 ngthei xeleyaiterdisclosmrdsavia atldch f docunértatare ahereby

rel ease of drug from conpositions of the invention may be further WO

02/ 083687 1PCT/1RiEdpdratdby eferenam)i ofidtederby andyt 50,000 ons (a3120°6Y suhke as

R AR CTEI UTCRY PG T GO e
more preferably between 50 and 15,000 cps. Mixtures of HPMC polymers
with different viscosities within these ranges may be employed, in order, for
example, to produce HPMC mixtures which produce solutions as mentioned

15 above with “average” viscosities (i.e. a viscosity for the mixture) within the
above-mentioned preferred ranges. Similarly, mixtures of HPMC polymers
(with viscosities and/or “average” viscosities within these ranges) with other
above-mentioned polymers may be employed. Suitable HPMC polymers
include those fulfilling the United States Pharmacopeia standard

20  substitution types 2208, 2906, 2910 and 1828 (see USP XXIV/NF19 for
further details). Suitable HPMC polymers thus include those sold under the
trademark ME’I.‘HOCELTM (Dow Chemical Corporation) or the trademark
METOLOSETM (Shin-Etsu).

25  Suitable xanthan polymers include those that produce 1% w/w solutions of
polymer in water with viscosities, as measured by standard techniques, such
as those described generally in the United States Pharmacopeia XXIV (USP
XXIV/NF19) at page 2002 et seq, as well as, specifically, at pages 2537 and

2538 (the relevant disclosures in which document are hereby incorporated



conprising drug and polyner carrier system 5 Conpositions of the

I nvention, whether in the ' formof a gelling matrix system or otherw se,
may contain one or nore further excipients (in addition to the polyner
carrier systwouposmnsfurther nodify drug rel ease, to inproveedmsEo2/pirysi cal
and/ or chem cal properties of the final conposition, and/or to facilitate
the process of manufacture. Such excipi ﬁ]ts are conventional in 10 the

formul ati on of nodified rel ease conposi tYons. For exanple, conpositions of
t he i nvent i onbyayfecarejiaf behwear 6Grand2 H00 cpe (atf2°Comfon gxampleebatyee al ci um

phosphat e (nonocal ¢i um phosphat e | cal cium _phosphate and _trical ci.um
phosphate), | &8¢ @gg,1,8;90&13@@@??%#‘14%%@%[3%ﬂ@@@,ﬁngas gRsy IXIES OF ¢ o |

titani um di oxide, al ugi ni b | i ke. f ' nts

i ncl ude mcr o&‘?’@@?‘élmr&fge%gwﬂ&l (h)lsge&ggﬁg%&ssﬁﬁsoﬁgﬁl& ﬂF{%g ﬁﬁéﬁ%ﬂﬂﬁay
contain one O%n@%d,c’fint et Olrbro Wk Adplel UBT hAQES ‘xMBIEHAC ShiNirsd Satiiak e,

sodi um stearyl furfarate and the Iike. 20 nposi tions of the invention may
contain a gli gedtiucesotitiaas @ emdntiohedhlaboss Iwitta “a@rape’’s viscosiienf(i.¢.ne

i nvention may contain one or, nore of the follown 25 bi nders:

pol yvi nyl pyr r siscdsitie for ga aeisturedmithin|the wbeveaeptioned ipiefered | igngee, a

| yet hyl Lycol. (PE HPME of a | | ar,. wei ght, . a MC of a |
ol Goul ar wei SISy PETes BB AP EF GREGHCRHeo ey (e 26, of or red
bi nders i ncl “@fsctg%]igéé)%%?ﬁ Hdsk Wendes) WithOGiRer Mv@%@:ﬁ?&ﬁ? 1%30%%&?5%& 0724 15

Conpositions I nvention nmay” contain one or nore o | I 'ow ng pH

control | ing aggndmplo9ediani Suifaledsar(thary pobyirhdrs dneladel thosk bdld dndee)ther al kal i
nmetal (e.g. sodiun) salts thereq{,, phar maceut i cal acceptable salts (e.qg.
sodi um 10 trademarks XANTURALITM "and KELTROL (CPKelco), and

SATIAXANEIM (Degussa, Texturant Systems).

The choice of polymer will be determined by the nature of the active
ingredient/drug (i.e. Compound A/B/C/D/salt) that is employed in the
15 composition of the invention as well as the desired rate of release. In
particular, it will be appreciated by the skilled person, for example in the .
case of HPMC, that a higher molecular weight will, in general, provide a
slower rate of release of drug from the composition. Furthermore, in the
case of HPMC, different degrees of substitution of methoxyl groups and
20  hydroxypropoxyl groups will give rise to changes in the rate of release of
drug from the composition. In this respect, and as stated above, it may be
desirable to provide compositions of the invention in the form of gelling
matrix systems in which the polymer carrier is provided by way of a blend
of two or more polymers of, for example, different molecular weights, for
25 example as described hereinafter, in order to produce a particular required or

desired release profile.

‘When in the form of gelling matrix systems, we have also found that rate of

release of drug from compositions of the invention may be further



magnesi um or cal ciumsalts) of inorganic acids (such as carbonic acid- or 5
phosphoric acid), oxides of nmagnesium as well as alkali, and al kaline
earth, netal (e.g. sodium calcium potassiumand the |like) sul phates,
met abi sul phwtoar/08388Dpi onat es and sorbates. Qther further epaI/gEIFNTISS MAY
i ncl ude col ourants, flavourings, tonicity- 1o nodifying agents, coating
agents, preservatives, etc. Conbinationg, of the above-stated further
exci pients may be enployed. It wll _ be ‘bpreci ated by the skilled person
that sone of comsrolledoby way ofegenirelling ther dmeipalymeniratin withini erd Ak be
present in the final conposition of .the.inyention haye mor.e than one
of the above- SYtfA%q HEHE um?s.raﬂﬂlbrog’o\}g?hyl‘ﬁﬂrt H%TPP8§§§¥%§ e %nﬁﬁkﬁﬁsgned
above may al s 1 . hilic gelling conponent in a
; Sorolbf Wi Bolmfl cmcT A

gelling matrix t of further excipients (not
including, in the case of gelling matrix systens, the principal polyner
carrier) that may be present in the corrgosi_tion of the. invention wll
depend upofi t Bempasitioas off theeinventig, swhetber, inathenéoim a5 a tgsllingt magix and
amounts of, the other constituents of that co sitiqn, and .be an
amount of up FWEBGF ofhsTWisea Iy COBITRRRE OTIOFS g‘%g‘ﬁr Sxppients(n @{@9@ to 65%

preferably O. Q . 55% r I . 0 I to 40%
Such as 2" to SRRl e Bl b8 fherinedify AR G E R b e ind

exci pi ent (s) SiQf AIRYEF Bhagictal Qibpdraty of ithe - finaM & sifiGf, 0t BEr §®

i nventive input) by the skilled person. WO 02/083687 PCI/SE02/ 00724 16 In
gel I'i ng mat ri facélytatecti®, probess aofomanufaétureol $uelr excipichts agstomvestiomal dn be
enough to ensure that a sufficient dose of drug is provided over the dosing
interval t16 pihsdiosmulationefsnodified rileaspepmpesiipRect . Thus, we prefer that at
| east 60% (such as 80% of the initial drug content of the conposition is 5
rel eased to a patient, and/or under the test conditions described

hereinafter, por example, compositions of the invention may contain one or more of the
following diluents: calcium phosphate (monocalcium phosphaté, dicalcium

phosphate and tricalcium phosphate), lactose, microcrystalline cellulose,

15 mannitol, sorbitol, titanium dioxide, aluminium silicate and the like.

Preferred diluents include microcrystalline cellulose.

Compositions of the invention may contain one or more of the following
lubricants: magnesium stearate, sodium stearyl fumarate and the like.

20
Compositions of the inveﬁﬁon may contain a glidant, such as a colloidal

silica.

Compositions of the invention may contain one or more of the following
25 binders: polyvinylpyrrolidone, lactose, mannitol, microcrystalline cellulose,
a polyethylene glycol (PEG), a HPMC of a low molecular weight, a MC of a
low molecular weight, a HPC of a low molecular weight and the like.

Preferred binders include microcrystalline cellulose.



over a period of 2 hours or longer, preferably a period of 4 hours or

| onger, nore preferably a period of 6 hours or |onger and particularly
over a period of between 8 and 24 hours. Suitable anpbunts of polyner that
may be i ncivegdr@sseghi ch will depend upon inter alia the acgdwvsEorogpedi ent
that is 1o enployed in the conposition, any excipients that nmay be present
and the nature of the polyner that is enployed, are in the range 5 to
99.5% for exanple 10 to 95% parti cul éﬁly 15 to 80% preferably 20 to
75% nore pré)‘ompmbit';on@@ftthniiﬂ%@rdmsspenﬁammc@&nbm@B&ﬂibﬂ@wmnﬁly event,

%Eﬁ | ZfS"‘ ‘i:él’ Il T AN AN MR R %ﬁ‘ﬁ%%uﬁéﬁo&‘eﬁf:%%mé’éat " the

. . S¥ef ! 5 CoD
or " phar saceuls Bathin sali TRt Rt AT R an QIR A Sodhugr. €D
be 20 nenti Ongﬁgggﬁ%fﬁr thRifh /61D mﬁ?gram: 26idCYERAUAASarBoniB ackd and,

especi al ly, as salts i'n h the solubility of that salt in
aqueous nedi aphasphotiefdcidoridey ef magnesitm! asnvelahs yikalidapbaliielie cortht he pH of
that nmedium “particularly pHs in the physiological range typically found
in the gastrmetelesfeigialsodivey . cagium e1p@¥ dhe cgh@ouﬂﬂplmt%us

AsEyIs apRd
I ncl ude 1-hydroxy-.2--naphthoic acid salt benzoic acid salts,

2- mesi tyl enesmeﬁmﬁﬁlgﬁ%@?’d’@%@%@s ﬁ?‘g?%ﬁélt%'ubst ituted benzenesul phonic
acid salts, 1,5-naphthal enesul phonic acid salts, 1,5 WD 02/083687.

PCT/ SE02/ 00724 17 napht hal enedi sul phonic acid salts, particularly,

t ol uenesul phomitgeRGifth&aleksipicits mBs Hacludd | avlolranie fbsotringy)i tonidfyd sal ts.
Preferred salts of Conpounds B, C and D may thus include nethanesul phonic

5 aci d salis, nwdifiing egents,cogting sgents presaevpheid.c acid salts, panoic acid
sal ts,

Combinations of the above-stated further excipients may be employed. |

It will be appreciated by the skilled person that some of the above
15 mentioned further excipients, which may be present in the final composition

of the invention, may have more than one of the above-stated functions. -

Moreover, further excipients mentioned above may also function as part of a

hydrophilic gelling component in a gelling matrix system.

20 The total amount of further excipients (not. including, in the case of gelling
matrix systems, the principal polymer carrier) that may be present in the
composition of the invention will depend upon the nature of the

| " composition, as well as the ﬁature, and amounts of, the other constituents of
that composition, and may be an amount of up to 85%, for example between

25 0.1 to 75%, such as 0.2 to 65%, preferably 0.3 to 55%, more preferably 0.5
to 45% and especially 1 to 40%, such as 2 to 35% w/w. In any event, the
choice, and amount, of excipient(s) may be determined routinely (i.e.

without recourse to inventive input) by the skilled person.



1, 5- napht hal enedi sul phonic acid salts, terephthalic acid salts, succinic
acid salts, salts of tartaric acid and derivatives thereof, such as 0,0'-
di benzoyltartaric acid salts and 0,0'-di Para-toluoyltartaric acid salts,
2,2,3, 3-tet woymlobatkr 1, 4- di but anoic acid salts, PCT/SE02/00724

1, 2-cycl opent anedi -carboxylic to acid salts, or acid addition salts in
which the acid is a derivative of hippuric acid, for exanple an acid of
formulal, RL R2 Art N, _C02H R3 | wherlin Arl represents phenyl or
napht hyl , bot Hngfellitg otatrdx eysiemi,othalanyousit o€ tpolyherdinitie sy stemesimuldrbe e
substituents sel ected from hal oéﬁ.,g. ghl or%, nitro, Cl-6 alkyl, C 1-6
al koxy, hydro¥posghitqRasye thaf fesulacienpdess pirdrug iy amsidrcheysy the gpeiagnt H or

Cl-3 alkyl. It. will be appregi d t he skil rson tha n_,Ar |
represents phéﬂ&?f’val _56 p&ﬂ@‘?ﬁlﬁle%%gﬁg%gpa%ﬁcre Bﬁgs_ SH]"%R?S#?%% %m d of
formula | is Rippeobe (R £ 8cf%gfo%rtﬁ@%iﬁﬁ1l diHpOdtRterit W HE @ oRGRBon NI Ch
phenyl -group 1s optionally substituted by phenyl (for exarnple In the
4- posi ti on sr elraleased tooa phttenpoiml/oroind2b tied teaicborriil ol ddsbitbéd hreiatien) |
chloro (for exanple in the 3- and/or 4- positions relative to the C(O
group), nitro qvebe pexiadmfe heurs he longgn gireferably poerod wé 4thwurher lonEgr,gr oup)
and/ or Cl4 al kyl, sugch _.as methyl or exanpl e WO, 02/083687 PCT/ SE02/ 00724
18" Th the o ThorembleRts s RrOHot RS Oolanger Rl BEEFU BT A ARHORapht hyl
More preferr 4 i ude,,. ' nyl ),
3,4- dichlor ogqi.eyn%,gg@ﬁg%@t%thsn- %?@%ggﬁgoﬁﬁfiﬁg%h%gﬁaf rre%}}r)\;@?phenyl )

included, which will depend upon inter alia the active ingredient that is

10 employed in the composition, any excipients that may be present and the

nature of the polymer that is employed, are in the range 5 to 99.5%, for

example 10 to 95%, particularly 15 to 80%, preferably 20 to 75%, more

preferably 30 to 70% and especially 35 to 65% w/w. In any event, the

choice, and amount, of polymer may be determined routinely by the skilled

15  person.

When compositioné of the invention are provided in the form of gelling
matrix systems, active ingredients (Compounds A, B, C, D, or
pharmaceutically-acceptable salts of any of those compounds) that may be
20 mentioned include the free base forms of Compounds A, B, C and, especially,
D, as well as salts in which the solubility of that salt in aqueous media (as
defined above) is substantially independent of the pH of that medium,
particularly pHs in the physiological range typically found in the
gastrointestinal tract.
25
‘Preferred salts of Compound A thus include 1-hydroxy-2-naphthoic acid salts,
benzoic acid salts, 2-mesitylenesulphonic acid salts, hydroxy-substituted

benzenesulphonic acid salts, 1,5-naphthalenesulphonic acid salts, 1,5-



5 Preferred Rl and R2 groups include Hand nethyl. It is preferred that Rl
and R2 either both represent H or both represent nethyl. Preferred R3
groups include H 1o Wien Rl and R2 both represent nmethyl, it is preferred
that Arl rewoaresdss? phenyl. Wien R and R2 bot h representpdi/SE02/06754
preferred that Axl represents 4-nitrophenyl, 2,4,6-trinethylphenyl or,
especially, 3,4- dichlorophenyl, 2-naph£€yl or 4-phenyl phenyl (bi phenyl).
15 Acids of fornula | are comercially avail able (e.g. hjppuric acid, 4-
ni t r ohi ppur i cheghithplenadisplphopic agid salmmwmrﬁlﬁpa@hu@nq&aﬁ@pmc@md@itsw, pr epar ed
I n accordance w th standard chni ques,, For exanple acids of fornmula | may
PBHS ARl

be prepared b§SPesially; Rmzeresuipbgps 0 of formula Il, 3 R2 R~NCO2H ||
wherein R, R2 and.R3 are as herei nbefore defined, with an acid chl ori de of

formula I'll, Ar1C(OC " I1l 25 wherein Arl is as hereinbefore defined, for

exanpl e in t hegfaesbats o?CoagstindeBYC and IRaiag tNaGhclutde netiemestaploiod t h
cl assi cal Schotten-Baumann procedures (see, for exanple, J. Med. Chem,

1989, 32, 1038)id syifs, dipmeReaid pdE, Sroaresdphdni¢ acidNalis, pdmeigtacghsaliss h aci d,
e.g. conc. hydrochloric acid, may precjpitate the agcid of fqornula,l, which
may be recr ysﬂef’l‘%?&’@éplﬁedh%’glé}@g 9glfir36 ’thFngﬁ?%"%ché%fss sugetpic 3add,_ oy opy |
al cohol, Mt NanQl . sl O tandfe R0 AU devBlives 'herdbl! Wil & GRpee

sol vent s.
dibenzoyltartaric acid salts and O,0’-di-para-toluoyltartaric acid salts,

2,2,3,3-tetramethyl-1,4-dibutanoic acid salts, 1,2-cyclopentanedi-carboxylic
10  acid salts, or acid addition salts in which the acid is a derivative of hippuric

acid, for example an acid of formula I,

/E rR! R2
R
wherein
Ar! represents phenyl or naphthyl, both of which are optionally substituted -
15 by one or more substituents selected from halo (e.g. chloro), nitro, C1.6
alkyl, C1.¢ alkoxy, hydroxy and phenyl; and
R1, R2 and R3 independently represent H or Cy.3 alkyl.

It will be appreciated by thé skilled person that when Arl represents phenyl
20 and R1, R2 and R3 all represent H, then the acid of formula I is hippuric

acid.

Preferred Arl groups include phenyl, which phenyl. group is optionally
substituted by phenyl (for example in the 4-position relative to the point of
25 attachment of the C(O) group), chloro (for example in the 3- and/or 4-
positions relative to the C(O) group), nitro (for example in the 4-position
relative to the C(O) group) and/or Cy_4 alkyl, such as methyl (for example



Alternatively, ester (e.g. lower alkyl ester) derivatives of conpounds of
formula I'l, optionally in the formof a salt, e.g. the hydrochloride salt,
can be reacted with an acid chloride of formula Ill, in the presence of
base, e.g. worozesdsyl anine, in a suitable solvent, e.g. di gidrsroratrivane, to
give an ester- io amde of formula IV, 1 RL R Art CO2R4 IV wherein R4
represents | ower al kyl (such as Cl-6 al kgl) or |ower alkyl phenyl (e.qg.
Cl-3 al kyl phenyl) and Art, Rl, R2 and R38are as hereinbefore defined (see,
for exanpl e, ih thect-emdéyrat-posithmamelatisz 3o tHoC(QRsroup)tandmaghtyl. 1389 15 45,
1691 and J. Org. Chem, 1999, 64, 8929). Ester-am des of fornula_lV my be
solids at roomqféﬁ%r@hﬁseogﬁd?rﬂﬁﬁuflﬁt@eﬂﬁ » gtrehenydphagny (bﬂ‘%ﬂﬂbsl Bdati on

foll owi ng theiy.fornmati if DI QRL. la IV may

t hen be conveﬂcggorpgﬁw(ri*pr%&ﬁ%%tﬂ@ﬁ4?@?@6254 %@%@ﬁ%ﬁ?@yl&%@]ol ysis, e.qg.
W th aqueous sodi um hydroxi de followed by addition of an 20 acid,. e.g.
hydrochloric acid, to precipitate the product. Recrystallisation may then
be carri edsouPrefefred ®RjuandR2 Goupoimctisledt dndrmmethyl It islgrefonetdithati R1 whi ch R3
represents C1-3 alkyl may be made_ by standard al kyl ation of a

cor r espondi ng@adRocither bothiispreasent H or both repregent methyl. whi ch R3 represents H.
WO 02/ 083687 PCT/ SE02/ 00724 - 20 Conpounds of fornulae |l (and ester
derivatives) and IIl are commercially available or nmay be made readily by

way of routin i red salts of Compound D i ncl ude
met hanesul phoglr%:fggg(lﬁ]d, aﬁ%%o{él%f‘gea% d, 1, 5-naphthal enedi sul phoni c aci d,

hi ppuric acid, terephthalic acid,

10  When R! and R2 both represent methy), it is preferred that Arl represents
phenyl. When Rl and R2 both represent H, it is preferred that Arl
represents  4-nitrophenyl, 2,4,6-uimethy1phepy1 or, especially, 3,4-
dichlorophenyl, 2-naphthyl or 4-phenylphenyl (biphenyl).

15 Acids of formula I are commercially available (e.g. hippuric acid, 4-
nitrohippuric acid and 2-, 3- or 4-methylhippuric acid), or may be prepared

in accordance with standard techniques.

For example acids of formula I may be prepared by reaction of a compound-

- 20 of formula II,

. R’ R2
R\H><COZH !
wherein R1, RZ and R3 are as hereinbefore defined, with an acid chloride of
formula III,
Arlc(o)cl I
25 wheréin Arl is as hereinbefore defined, for example in the presence of base,
e.g. aqueous NaOH, in accordance with classical Schotten-Baumann
procedures (see, for example, J Med. Chem., 1989, 32, 1033).



succinic acid, 0,0 -dibenzoyl-D-tartaric acid, 0,0 -di Para-toluoyl-D
tartaric acid, 2,2,3,3-tetranethyl-I, 4-di butanoic acid and 1, 2-

cycl opent anedi carboxylic acid salts, and acid addition salts in which the
acid is a coprawesisof fornmula | as herei nbefore defined, ferr/seoangbe 4- io
phenyl hi ppuric acid, (3,4-dichlorobenzoyl am no)acetic acid and ’

[ (napht hal ene- 2- car bonyl )am no]acetic . .acid salts. Particularly preferred
salts of Conmpound D include nethanesul phénic acid salts. Preferred salts of
Conpound C i né¥eutralisaticmawithiagithong coens dydeachlorignerid,1may drraeintalal theoni c

acid salts e.g.. pa ?-tolu nesul.phoni acidsllt .. Preferred active

i ngredi ents ngldug’é Granyle, d. @duichh Hayi ﬁehgecgyst@ ﬁéecf HBTRESY oM VAOiici al I y
Ol . b . bl

22l t s Ther cot oAb B 44 6tdiSE aRHRE HRE AL Chng 1T BERGRY b B, BEECEL 0 ©

in the form ofmianied bemesstdbent.c acid salt. Suitable anounts of active
ingredient in the conpositions of the invention, whether in the form of
gelling matri x systenms or otherw se, depend upon many factors, such as the

nature of that ingredient (free pase/salt etg¢), the 25 dose that i
requi red, and AlEn#EElY.cCStem e & saﬁﬁlﬁlf e%@lﬁgerefgﬁg?q P ét?PB’%‘PaS toi'e

iti . i 0 . | 1
CoPeoh sooh TOMBNETL cnRtalRin M Fdint OFa SERSEE s AR aChbridSote FARTE! £ 0
and especi al | %ejzx?aét@d R0 W ¥éid cRloH®E FTMBRhula e iR fRUYRtsdie \WOLA, @33687

PCT/ SE02/ 00724 active 1ngredient to be included may be determ ned

routinely by thethshkimihedinpe ssitable Tylventak.glalidhiordaretisanef tdCgivecameltersA, B, C
or D, or pharmaceutically-_ 5 acceptable salts of any of these conpounds,
are in thelOramgBdQOfoTHQ’%@ang, e.g. 25, such as 30, to 1200 ng of free
base (i.e., in the case of ) salst,  excluding any weight resulting fromthe

presence of a counter ion))j\ R_R
: v
XCOZR4
3

Art N
R

wherein R4 represents lower alkyl (such as C1_g alkyl) or lower alkylphenyl
(é.g. C1.3 alkylphenyl) and Arl, R1, R2 and R3 are as hereinbefore defined
(see, for example, J. Heterocyclic Chem. 1973, 10, 935, Tetrahedron 1989,
15 45, 1691 and J. Org. Chem., 1999, 64, 8929), Ester-amides of formula IV
may be solids at room temperature and may thus be purified by
crystallisation following their formation, if appropriate. Compounds of
formula IV may then be converted to compounds of formula I by standard
hydrolysis, e.g. with aqueous sodium hydroxide followed by addition of an
20  acid, e.g. hydrochloric acid, to precipitate the product. Recrystallisation

may then be carried out, if required.

Compounds of formulae I, Il and IV in which R3 represents C1.3 alkyl may
be made by standard alkylation of a corresponding compound of formula I,

25 I or IV in which R3 represents H.



irrespective of the nunber of conpositions (e.g. tablets) that are
adm ni stered during the course of that day. Preferred daily doses are in
the 10 range 50. to 1000 ng, such as ,100 to 500 ng. Typical doses in

i ndi vi dual woaapsssti ons of the invention (e.g. tablets) arcassoreo7en the
range 15 to 500 ng, for exanple 40 to 400 ng. Conpositions of the

i nvention such as those descri bed herei npbefore may be 15 nade in
accordance with well known techni ques s#h as those described in the

ref er ences nefpipoaddhef fombddoHdandestpo denivatives)odnd He armoemmietmiallhat  are

in the formof gelling matri x syst may b repared, by standard

t echni ques, aAELAIOeF @@&ﬁ?ﬂ&? eéﬁ%ﬁﬁ%ﬁ‘ﬁ’gy Rgﬁgﬁnf@e"ﬁﬁéqéﬁ | 1 ed person,

i ncluding wet or dry granul ation, direct conpression/conpaction, drying, 20
mlling, mxing, tabletting and coating, as well as conbinations of these

processes, fopgxaep!Glteordestipoird Ieneiuba i thethandulghorth a6dMagidié ons of

the invention are preferably adapted to be adm nistered orally, their use
is not |inktedcidp 1,8ataphticitenefisabphionics teids i ippurkS aeid, eterephdhaliwodiid, ed

rel ease conpositions of the invention, which npy ingluyde systens that are
wel | known t osudeiie ewidy | Q0 i-fibeneoyd}-tartagicn agid, ¢ ﬁb@e-dlwﬁé%oluaﬂnl)-

ol oxaners, biodegradable njcr, her e [ i ones,. suspensions iRy oils
gnd/or emul si @ﬂ%’?,n%nafob p%éé&ggﬂﬁaﬁle@%?}r’ g‘ﬁ’(‘:léawcfh fandid tie’ghn,i ques,
for exanple a i . : | od A b ¥ ) BR3R8Y
PCT/ 5209007233’%5&%‘3%@%@?’%#&% KE%Jarl\ harrriéinrhicé S a{rllﬁlll ,%\%%Illﬁ\cq’alglglgns" (Drugs and

the Phar macey iaCabmpeingd Csfs forntlla 1293 , he2sidbefdid idefineddgor Brihpleod- and Lee,
Dekker (1987) at Chapter 10,$age 433, the disclosure in which docunent is
her eby i naor pphemydhippyric ef ecishce (3 3-ditldorabepowsilaminedacstict heacihveard on nmay

be dosed once [(%Ep Ll%ng-lzr-rg;fbg%ﬂgmino]acetic. acid salts. Particularly preferred

salts of Compound D include methanesulphonic acid salts.

Preferred salts of Compound C include methanesulphonic acid salts and

15  toluenesulphonic acid salts e.g. para-toluenesulphonic acid salts.

Preferred active ingredients for use in the compositions of the invention, and
especially gelling matrix systems, include Compound D and
pharmaceutically acceptable salts thereof, particularly Compound D in the

20 form of the free base or in the form of a methanesulphonic acid salt.

Suitable amounts of active ingredient in the compositions of the invention,
whether in the form of gelling matrix systems or otherwise, depend upon
many factors, such as the nature of that ingredient (free base/salt etc), the

25  dose that is required, and the nature, and amounts, of other constituents of
the composition. However, they may be in the range 0.5 to 80%, for

" example 1 to 75%, such as 3 to 70%, preferably 5 to 65%, more preferably

10 to 60% and especially 15 to 55% w/w. In any event, the amount of



(e.g. up to six tinmes, but preferably no nore than tw ce, daily),

i rrespective of the nunmber of individual units (formulations/conpositions)
that are admnistered as part of one "dose". 10 The conpositions of the

i nventi on aw® a2aedest in the delivery of Conmpounds A, B, QGCikmwndor2s
pharmaceutical |l y-acceptabl e salts thereof to patients. As Conmpounds A, B,
C, D and pharnmaceutical |l y-acceptable salts thereof are useful in both the
prophyl axis and the treatnment of car di aé arrhythm as, in 15 partjcul ar
atrial and vesctiveingrediant toyheninchded snpynberdetarmingd rewtinaly ﬂ:atttﬁ@ gkilledg.

atri al qutter)%, the conpositions of the invention are al so expected to be
useful in th®%%8at nent of such disorders. The conpositions of the

i nvention are thus indicated in the treatnment or 20 prophylaxis of cardiac
di seases, or in indications related to cardi ac di seases, in which

arrhythm as argpiel i @YI§ddées dfaZompbandy AL B.eC bN®,ust Pplaissieagealsy-heart

di sease, sudden heart attack, nyocardial infarction, heart failure, cardiac
surgery and t laccepbadebalts of anpeol these2®mipuindsii arg in thearafige Odo 280Qerg, of t he
i nvention, there is provided a npethod o% treatnent ,of an arrhythnia which
met hod conpri $e& iUl s 30 Onl4H0 W8 eb 56 e8¢ dheofin ithe st/ Ohtd bt o a

e SE02/ 0072 g e s RBERENTRE iSm, JE brfyiBp o Sepd€h Jo0k Pl
the therapeutiigesdeb@9d MBN thedSutilel 88 EBpSMGRHY (@8, S tabbdtsP RNkl ON.

Conmpositions of the invention have the advantage that they may provide a 5

modi fi ed rel eadfminibterathioting the/coubse ofGhatiilay. Prefdredduibudésealte/inatheept abl e

salt of any of these cor‘rgounds, in order to obtain a nore even and/or

pr ol onged 1f f eengeadfhitmd 00 angiisteh as LAY tthF0AsmaEn d ypisal deses pr individual
compositions of the invention (e.g. tablets) are thus in the range 15 to 500

mg, for example 40 to 400 mg.

Compositions of the invention such as those described hereinbefore may be
15 made in accordance with well known techniques such as those described in
the references mentioned hereinbefore. Compositions of the invention that
are in the form of gelling matrix systems may be prepared by standard
techniques, and using standard equipment, known to the skilled person,
including wet or dry granulation, direct compression/compaction, drying,
20 milling, mixing, tabletting and coating, as well és combinations of these

processes, for example as described hereinafter.

© Although compositions of the invention are preferably adapted to be
administered orally, their use is not limited to that mode of administration.

25 Parenteral modified release compositions of the invention, which may
include systems that are well known to those skilled in the art, such as those
based wupon poloxamers, biodegradable microspheres, liposomes,
suspensions in oils and/or emulsions, may be prepared in accordance with

standard techniques, for example as described by Leung et al in “Controlled



efficient dosing of active ingredient preferably no nore than once or tw ce
daily. Certain conpositions of the invention may achieve this release in an
1lo essentially pHindependent manner. Conpositions of the invention may

al so have t o @dsmat age that they nay be prepared using eRCEB$KR/86TR4

phar maceutical processing nethods and enploy materials that are approved
for use in foods or pharmaceuticals or %& 15 like regulatory status. The
invention is illustrafed, but iin no way“ mted, by fhe follow ng

exanpl es, in vugh: Doldvaryquf endqragnta hdwé tfﬂiépll"ﬂﬂ%sre&%’éégé i & (scal ed
to 100% at dijf,ferent of the he | ghonat ¢ sgli. of Co nd A from
t abl et s nade I]zgmngcezgg:gz‘ziqcile&zca%a%og. 2% ﬁlrj@ﬁ/déeg&o?rrg S'( %ﬁ#ﬁf%éﬁﬁgg%mwo;
Shin-Etsu). Fi I i 100% at
it rerent pro O s B A s et ) 21 o
made from a speeibyiifcapatitedby H#dfenpal yner (METOLOSETM 65SH1500;,

Shin-Etsu). WO 02/083687 PCT/ SEQ2/ 00724 24 Figure 2(a) shows the drug
rel ease préfile (scaled to 10099 at different pHs of the benzenesul phonate

salt of Conpoypd A from.tabl ets.made from speci fic grade. .of PEQ polymner
(ol ecul ar i Gift COmBOSTRsIacp R I et Jamb D (BHk ARtesoR Roreifiss BT hoe
profile (scal t 04 ;. L1 z u fe salt of
Conpound A £ giet SBHE0R: s Yot pESERLPES mete dlf o RBr IR hF St e
(NATRASOL(r) 230MePhaskr Jfi fhdivededl Chnish @RmduRiotEBmipabitRas) MiAf idee
(scaled to 100% at different pHs 10 of Conpound A in the formof the free
base from t abladiEnisteded &g part af ospldoist’.c grade of PEO pol yner (nol ecul ar

weight 4 x 106 g/nol). Figure 2(d) shows the drug rel ease profile (scal ed
to 100% atd different pHs of Conpound A in the formof the free base from

tablets made f’f"h%rgo?ripositions of the invention are useful in the delivery of Compounds A,
B, C, D and pharmaceutically-acceptable salts thereof to patients. As

Compounds A, B, C, D and pharmaceutically-acceptable salts thereof are

useful in both the prophylaxis and the treatment of cardiac arrhythmias, in

15  particular atrial and ventricular arrhythmias (such as atrial fibrillation (e.g.

atrial flutter)), the compositions of the invention are also expected to be useful

in the treatment of such disorders.

The compositions of the invention are thus indicated in the treatment or
20 prophylaxis of cardiac diseases, or in indications related to cardiac diseases, in
which arrhythmias are believed to play a major role, including ischaemic heart
disease, sudden heart attack, myocardial infarction, heart failure, cardiac

surgery and thromboembolic events.

25  According to a further aspect of the invention, there is provided a method of
treatment of an arrhythmia which method comprises administration of a
composition of the invention to a person suffering from, or suéceptible to,

such a condition.



15 specific grade of HEC pol ynmer (NATRASOL(r) 250M Pharn), Figure 3 shows
the drug rel ease profile (scaled to 100%9 at pH 6.8 of the

benzenesul phonate salt of Conpound A fromtablets nmade via different
processes fwomnasmpeci fic grade of HPMC pol yner ( METOLOSETT/SH02/6655H400;
Shin-Etsu). Figure 4(a) shows the drug release profile (scaled to 100% at
pH 1.0 of the benzenesul phonate salt of Conpound A fromtablets nmade from

three specific grades of HPMC pol yner #th different degrees of
substitution Eer (veroochErs G0SMET, wa‘ltcsLa@sEnﬁvl 5 SushidgnheMErapesir M

90SH100; Shi n-Etsu Fi ws t reI ease profile (scaled to
1009 at pH 653 §a@?‘2“tt’l‘?é Vgéiﬁ%é‘%é%ﬁﬁ&ﬁ@ﬂ%tog W Conpound A from tablets
made fromthree WD 02/ 083687 PCT/ SE02/ 00724 25 specific grades of HPMC

polymer with different degrees of substitution (METOLOSETM 60SHS50,

VETOLOSETM 658id3hoaitibry T hORIiof 48 8 aatiglhsd) the ribdprovidk(4) shows
the drug rel ease profile (scaled to 1009 at pH 6.8 of the

benzenesul phomudifish|releake Cmﬁ”rﬂnmpbmdﬁ ramBall,eDs madephammcehﬁ@ély-speci fic
grades of HPMC pol msr Wi th di ff ent nol ecul ar tght s . (METOLOSETM
65SH400, METOR lessaifo8 205 o thsescamepisnior Bfoto @P#lﬁl EIRATF OVER Fi gur e

of “Compound AZkdghEraRRged b fbafiss Sty B BRSTR SRS oy

(METOLGSETM 6Qﬁk@;&&%sngwaéiv%%gréd!bnwka&abnﬁné Hr8lifian 6REPE! fificell T T erent

drug: polyner ratios
daily. Certain compositions of the invention may achieve this release in an

—
u-1

T

10  essentially pH-independent manner.

Compositions of the invention may also have the advantage that they may
be prepared using established pharmaceutical processing methods and
employ materials that are approved for use in foods or pharmaceuticals or of

15 like regulatory status.

The invention is illustrated, but in no way limited, by the following

examples, in which:

20  Figure 1(a) shows the drug release profile (scaled to 100%) at different pHs
of the benzenesulphonate salt of Compound A from tablets made from a
specific grade of HPMC polymer (METOLOSETM 65SH1500; Shin-Etsu).

Figure 1(b) shows the drug release profile (scaled to 100%) at different pHs
25 of Compound A in the form of the free base from tablets made from a
specific grade of HPMC polymer (METOLOSETM 65SH1500; Shin-Etsu).



Figure 6 shows the drug release profile at pH 6.8 of the benzenesul phonate
salt of Conpound A fromtablets nade from specific grades of HPMC pol yner
(METOLOSETM 60SH50 and METOLOSETM 60SH10000; Shin-Etsu), either al one or
dry m xed togedlueissyn di fferent weight ratios. 20 Fi gure 7pchsms/oée drug
rel ease profile (scaled to 100% at pH 6.8 of Conpound A in the form of
the free base and as the benzenesul phonate salt thereof fromtablets nade
froma specific grade of HPMC poly @‘ﬂ/ETC]_OSETM 65SH1500; Shin-Etsu). 25
Figure 8 shomElgMQZ@)L@OmltbaﬁélaoﬁdﬁaW profile ﬁ&aadeOdiooﬁ@rﬁiéhﬁ@BnbhHﬁate sal t

of Conpound A fromtabl et r bl end of speci e HPMC
pol ymers (I\/ETquItﬁ_ AV Qggﬁ?% @?ﬁé%'-ﬁ@ﬁ?_%ﬁ( FBH]A% ?’éﬂaﬁg %@@ df six
tablets). P drug rel ease
profile at di Sﬁé?@%gadﬁsowﬁggéﬁ’g%ﬁéﬁ%g?ﬁ %ﬁ%ggte}??m@@zbl ets made from
a specific grade of HPMC pol ymer (METOLOSETM 65SH50; Shin-Etsu). 5 Figure
10 shows ‘'the drug release profile at different pHs of Conpound D (free
base) fromst alfigirs 2iE)dshofwsahe dnig eisisoprafile (schled tgriddes) arfdiffibht pHsl yner s

( METHOCELTM GOSHSO and METHOCELTM 60SH10000; . Shin-Etsu). 10 Figure 11
shows the dru@frihe sazenssuiphorate saldaf & ampeundoAponrytabldts maade fiﬁ@ea and

vari ous salts the eof ). fr abl et s ng, of speC|f|c gr ades
of HPMC pol y %iﬁwﬁ %(M$ﬁ%%%ﬂh

Figure 2(c) shows the drug release profile (scaled to 100%) at different pHs
10 of Compound A in the form of the free base from tablets made from a

specific grade of PEO polymer (molecular weight 4 x 106 g/mol).

Figure 2(d) shows the drug release profile (scaled to 100%) at different pHs
of Compound A in the form of the free base from tablets made from a
15  specific grade of HEC polymer (NATRASOL® 250M Pharm).

Figure 3 shows the drug release profile (scaled to 100%) at pH 6.8 of the |

benzenesulphonate salt of Compound A from tablets made via different

processes from a specific grade of HPMC polymer (METOLOSETM
20 65SH400; Shin-Etsu) .

Figure 4(a) shows the drug release profile (scaled to 100%) at pH 1.0 of the
benzenesulphonate salt of Compound A from tablets made from three
specific grades of HPMC polymer with different degrees of substitution

25 (METOLOSETM 60SH50, METOLOSETM 65SH50 and METOLOSETM
90SH100; Shin-Etsu).

Figure 4(b) shows the drug release profile (scaled to 100%) at pH 6.8 of the

benzenesulphonate salt of Compound A from tablets made from three



60SH10000; Shin-Etsu). 15 Figure 12 shows the drug rel ease profile at pH
6.8 of Conmpound D (free base and various salts thereof) fromtabl ets nade
froma specific grade of HPMC polynmer (METHOCELTM 60SH10000; Shin-Etsu).
20 Figure 1%oshmmessst he drug rel ease profile at pH 6.8 of CermsuropdoT® (free
base) fromtablets made froma specific grade of HPMC pol yner (METHOCELTM
60SH10000; Shin-Etsu), in which the tabl ts conprise different

drug: polymer ratios (8 nmtablet size; ng_tabl et weight;_ different

doses oL dr u?)speciﬁc mradaseofl HPMGveolymer cmtlg dnf&reats degreed |orf SubstitpHon . g of

Co D HPMC

ol yrer - (vET A ROSE N B80Tl B ™ e Th A T B8 S vy 1 s

WO 02/ 083687 ?6‘%#{?5@%&9_7%@‘1)27 di fferent drug: polyner ratios (12 nmtabl et
abl'et Wwer ght;

size; 625 ny di fferent doses of drug). Figure 15 shows the
drug release profile at pH 6.8 of Conpound D (free 5 base) fromtablets
made from a specific grade of HPMC pol ymer (METHOCELTM 60SH10000; ,

Shi n- Et su) 5 i Figure dic)tsheowsabe drug reteaps prodile Cafeérteriloo%)ﬁp@bﬁygrﬂfrthﬁatlos (8

?ﬁgfwibl e E'rﬁf%en%q'né&ﬁée&%asé?q% st Corihpaidon” Bomp dapatpmacee E%moi‘grs?' Prom
tClz;l’Kefazzi) n?nemﬁir’%f]l é‘pa? Jéfs}%ﬁ%e) p%i%é%nf%??ewﬁﬁug po yrrer ré@?os (8 mm

tablet size; %@ﬁmb@W veiggktr4odi f f ev@TiodosESM of d59HY0  and
METOLOSETM 65SH1500; Shin-Etsu).

10
Figure 5 shows the drug release profile at pH 6.8 of the benzenesulphonate
salt of Compound A from tablets made from a specific grade of HPMC
polymer (METOLOSETM 60SH10000; Shin-Etsu), in which the tablets
comprise different drug: polymer ratios,

i5
Figure 6 shows the drug release profile at pH 6.8 of the benzenesulphonate
salt of Compound A from tablets made from specific grades of HPMC
polymer (METOLOSETM 60SH50 and METOLOSETM 60SH10000;
Shin-Etsu), either alone or dry mixed together in different weight ratios.

20 -
Figure 7 shows the drug release profile (scaled to 100%) at pH 6.8 of
Compound A in the form of the free base and as the benzenesulphonate salt
thereof from tablets made from a specific grade of HPMC polymer
(METOLOSETM 65SH1500; Shin-Etsu).

25 |
Figure 8 shows the drug release profile at pH 6.8 of benzenesulphonate salt
'of Compound A from tablets made from a blend of specific grades of
HPMC polymers (METHOCELTM K100LV CR and METHOCELTM
K4M; Dow) (averagé of six tablets).



15 Figure 17 shows the drug rel ease profile at pH 6.8 of Conpound D (free
base) fromtablets nade froma specific grade of xanthan gum (KELTROL(r)
D, CPKelco). 20 Figure 18 shows the drug rel ease profile at pH 6.8 of
Compound D wq((f2rexms7 base) fromtablets nmade from a speciF¥dusEye/aates of

xant han gum (XANTUR AL(r) 180; CPKelco), in which the tablets conprise
different drug:polyner ratios (8 mmtahlet size; different tablet weights;
sanme dose of drug). 25 Figure 19 shows %fhe drug rel ease profile at
different pHs of the nethanesul phonate salt of Conpound D fromtablets:

;Srﬁ?s ];E'[ glrJn)Z ;s %&{e@pb@x{gggﬁ %H%fg%gﬁg @g%ﬁ%%?ggﬁg{%ggcgnﬁn se
; _ . o ) . |
i fforent dos SEO0oiaEy SRR el dnl) RS sl mrdRZpRINE, BoHELON

di fferent pHs (RfEtOEOSETMIigIgrBOUERMOBALYE salt of Conpound D fromtabl.ets
made from a specific grade of HPMC pol yner ( METHOCELTM 60SH10000;

Shin-Etsu)5 in which the tablets conprise different drug: polyner ratios

(12 mm tablet size; 760 tabl et weight; different doses of drug). 10
Prepar at i on Afgwgailashayys ‘&’lﬁ}fé@ﬁﬁ proffle abdif ﬁ@sﬂﬁ%ﬁgrﬁﬁ@%ﬁt Ther eof

11 uor obenyor FEY PGe) rofio e SRAR kbl & Jiid,5F B3E el HENEGP 5o 6
Jer 03 I Byl (HETHOCRETMOSI) W b ORSUREshrugoty.
Shin-Etsu).
10
Figure 11 shows the drug release profile at pH 6.8 of Compound D (free
base and various salts théreof) from tablets made from a blend of specific
grades of HPMC polymers (METHOCELTM 60SHS50 and METHOCELTM
60SH10000; Shin-Etsu).
15
Figure 12 shows the drug release profile at pH 6.8 of Compound D (free

base and various salts thereof) from tablets made from a specific grade of
HPMC polymer (METHOCELTM 60SH10000; Shin-Etsu).

20 Figure 13 shows the drug release profile at pH 6.8 of Compound D (free
base) from tablets made from a specific grade of HPMC polymer
(METHOCELTM 60SH10000; Shin-Etsu), in which the tablets comprise
different drug:polymer ratios (8 mm tablet size; 125 mg tablet weight;
different doses of drug).

25
Figure 14 shows the drug release profile at pH 6.8 of Compound D (free
base) from tablets made from a specific grade of HPMC polymer
(METHOCELTM 60SH10000; Shin-Etsu), in which the tablets comprise



allowed to cool to roomtenperature, and was then extracted wi th diethyl
ether. The organic |ayer was separated, dried (Na2SO4), filtered and
concentrated in vacuo to yield 17 g (97% of the sub-title conpound as an
20 oi |l that wayoesBadst i sed upon standing. Alternative 2 4-Flpomsteneeni trile
(24.6 g, 0.203 nol, Aldrich 9999 was added to 3-am no-1-propanol (122.0 g,
1.625 nol; 8 equiv., Aldrich 999 and the m xture heated to 80C for 5
hours, under nitrogen. The solution wa Tal | owed to cool to 22C and water
(300 mL) was abiffexsnt Tmes:pplymey 2Hos dlAmmntahlet sise; redt v tableewaight

met hyl ene chl o(ﬁ'ﬁde ggoo mf angs 200 nmL) and the conbi ned net hyl ene chl oride
extracts were GWHEWBUAORSPTREIEr (300" ni; GC analysis of organic |ayer gave
-1.0 area% am nopropanol remaining). WO 02/083687 PCT/ SE02/ 00724 29
Alternative 3 To 4-fluorobenzonitrile (30.29 g, 247.7 mmol, 1.0 eq), was
added 3- am no-Rigeopnekdwé HrDdrig reletBe Hréfile AGH 5.876PIConSpdlr@ddd- (fEBe

m xture was stirred under nitrogen at roomtenperature (Z27C) until all of
the solid Ifad Wse)sdtarediabléte matet from vaaspeeficegdradei of bHPMCt poliaerand kept

5 at this tenperature f 7 _hour bef qre being stirred at anbient

t enperat ure &WW@QEI?&M ﬁ@«%ﬁﬁm%@&(@éyfgﬂm%éh%@ﬁ@tﬁ GOHEPTISKe
resultant clo luti. t ki h di chl.aronethane (365 nmi, then
sttt ol o RP L BRRE SHDETE G LI et AT ISR RGP
DCM  sol uti on gametddRe BF@Flipgt Was dried by distillation: solvent (200 ni)
was 10 renoved and replaced with fresh DCM (200 nL). Mre solvent (250 ni)

was renoved to bring the total solvent volunme to 365 nlL. (ii)

3- (4- Cyanoani | i no) proggll 4- met hyl benzenesul fonate Alternative | A cool ed
(00) sol uti%n Kguts-1q shews thexgpieoisiease profilarmtmd] 19 26 Kiamapauad(Prdreest ep (i)

(Alternative @as%b%gﬁ ]thlgts grgac?e anlln) a!nspeciﬁc grade of xanthan gum
(XANTURAL® 180; CPKelco) in which the tablets comprise different
drug:polymer ratios (8 mm tablet size; 125 mg tablet weight; different doses
of drug).

15
Figure 17 shows the drug release profile at pH 6.8 of Compound D (free
base) from tablets made from a specific grade of xanthan gum
(KELTROL® D; CPKelco).

20 TFigure 18 shows the drug release profile at pH 6.8 of Compound D (free:
base) from tablets made from a specific grade of xanthan gum
(XANTURAL® 180; CPKelco), in which the tablets comprise different
drug:polymer ratios (8 mm tablet size; different tablet weights; same dose of
drug).

25 ,
Figure 19 shows the drug release profile at different pHs of the
methanesulphonate salt of Compound D from tablets made from a specific

" grade of HPMC polymer (METHOCELTM 60SH10000; Shin-Etsu), in



dry MeCN (195 nL) was treated with triethylamne (9.8 g, 96.5 mmol ) and
then p-toluenesul fonyl chloride (20.2 g, 106 mol ). The m xture was
stirred at OC for 90 m nutes before being concentrated in vacuo. Water
(200 L) wawonabrestst 0 t he resi due, and the aqueous sol uti OPCHERD2E0M4 act ed
20 wi th DCM The organi c phase was dried (Na2SO™4), filtered and
concentrated in vacuo. The resulting reigdue was purified by
crystallisation fromiso-propanol to yreld 24.6 g (77% of the title
conpound. Al t avhich theetabletsrhempuase diffsrers firugipolymeg&atios (8 mm tablet size;

4-1 ( 3- hydr oxypr.opy! 1 noj.-. b onitrile romstep (i) (Alternative 2)
above) was coﬁégﬂgg‘gg‘}d“{%gg’ S%IWI Fr“é‘”l#‘{"%éo nL by distillation and a
further 200 nL net hyl ene chl ori de added and re-distilled to 300 nL
(solution water by Karl-Fischer 0.07%. Triethylamne (20.55 g, 0.203

mol ), fol | ovnedrifre420Nshbwh Mitieh\drug areldasg pprolfits net ([d28R8reny, pRs Oofmthk) was
added and the solution was cooled to OC._ A solution of tosyl chlaoride
(38.70 g, 6.2@%thadepulphonatetshlilcf{compung/ D68 tatders/ made froor 24pg@ficchl ori de

(150 nlL) added over ca.. 30 m nute ' hng d ..agitatian,

al | owi ng the ©&3sePhEFMG polyragr iMwOéﬁgwrh@a@ﬁ}gMS Sﬁ‘ﬁ#‘@é’ Bor 23
hours in the range.3 t C.un ! . ethyl am ne
hydr ochl ori de V%Pg%fl}f’l t@ﬁ][e?so%or%]gli r#g%feﬁgﬁ%gmgfwgo g?% ﬁ}r{l éﬁlgéﬁf%ny
further convergi 141694191 i ffaranQlodecolhigpt 20-23 hours.) Water. (300
m.) was added éggﬂgﬁjgﬂfayé s vigorously agi t%)fled for 15 mn. The organic
solution was concentrated by distillation at 35 to 40Cto a volune of ca.
60 to 70 nL. iso-Propanol (100 nlL) was added over 5 minutes. (At this
stage, son® gfgepdratiomAeci pitation of product occurred prior to addition 10

or opanol ) i Skeperader & GRERLIRT AR B AROI B TRISOL 11" 17 o

B AZAAY A NN

the nethylene chloride. (A further -30 nL was renoved and the distillate

(i) 4-[(3-Hydroxypropyl)amino}benzonitrile

Alternative 1 A mixture of 4-fluorobenzonitrile (12.0 g, 99.1 mmol) and 3-
15  amino-1-propanol (59.6 g, 793 mmol) was stirred at 80°C under an inert
atmosphere for 3 hours before water (150 mL) was added. The mixture was
allowed to cool to room temperature, and was then extracted with diethyl
ether. The organic layer was separated, dried (NapSOy), filtered and
concentrated in vacuo to yield 17 g (97%) of the sub-title compound as an
20 oil that crystallised upon standing.
Alternative 2 4-Fluorobenzonitrile (24.6 g, 0.203 mol, Aldrich 99%) was
added to 3-amino-1-propanol (122:0 g, 1.625 mol, 8 equiv., Aldrich 99%)
and the mixture heated to 80°C for 5 hours, under nitrogen. The solution
was allowed to cool to 22°C and water (300 mL) was added. The cloudy
25  solution was extracted twice with methylene chloride (300 mL and 200 mL)
and the combined methylene chloride extracts were washed with water
(300 mL; GC analysis of organic layer gave ~1.0 area% aminopropanol

remaining).



was checked by GC for the absence of nethylene chloride.) The crystal
slurry was cooled to O to 5C over ca. 1 hour with slow agitation and held
15 for one hour at 0-5C. The crystals were filtered on a nedium sinter and
the conpacwadobar7filter cake carefully washed w th col dP¢$302/00724

| so-propanol (80 nL). The filter cake was dried under vacuum and a stream
of nitrogen overnight. Yield : 52.6 g, ./8.4 nole%; HPLC : 99.64 area% 20
M croanal ysis : found (theory) : %C :6._@. 60. (61.67); 9% :5.41 (5.49); W
: 8.44 (8.47) Alygnative 1”2(9_47%9qro‘p¢nz;op1mle (30.29 g, 247.7 mmol, 1.0 eq), was '

Fol I oed by cRaHS orSTST - RRRR00! o0 BLoq ) bbr L9015 Tgbip.§ 4o Tk

benzenesul pho ' : o r ) C.
Aqueous sog [ umﬁgoﬁﬁ%ﬁ%ﬁng}i%ugg%eﬁﬁgﬁ \;{&gﬁp}f %ﬁ&ﬁg@%?&tﬂ glt}ccﬁot hat
t he tenper at urtge 8dlid hed 8ResIVeRNThesalifiedwashuged (P bamN b #7C and Rést t 00k

approximately 2 hours. (The rate of sodi um hydroxide addition needs to be
sl ower at tShe adtlas tteropetahire £adv thours, bafome heingraéireddati amlsentetemperatarep O

02/ 083687 PCT/ SEQ2/ 007 31 L.t hi e _tenperatyre nge stated.) After
the addition We%ﬂhﬂﬁﬁd}f%ﬂo\&v&@rgégﬂﬁéﬂn& ’ eﬁh@n a’éﬁc’ieﬁ‘é#?n\ﬁ/ﬁ Uirred at
40C for 2 hour | eF . rnt ght .. Al C

epi chl or ohydr isﬁlu\}\%ge‘?ae%)%%@da% %&E@f&gézﬂg%q%r@ég rﬁ%, @ae uzlfi%e Igliét iTTation

(ca. 40 nbar, Joﬁﬂﬁﬁé@bréaﬂiﬂ)la?e%o@ere wakhdd RethmwakrqBEShhejomdr beM

distilled. D chloronethane (IL) was added and the m xture stirred rapidly
for 15 m nut esolitiva philseprodice wal doede byt distsibgtamatselvenbi(200 ank) xsm nut es
al though totally clear phases are _obtained after standing overnimgrgt). The

phases wer® sapapsedandmeploerd with drash ek G8Aembdl Morsrsolieany (230

b t step bel ow. LH 00Nz, 13) : 55-2.65 (2H m, 2.79
?EH,SES ?§n4. ésl) %’E%S.I%@%Wﬁdgb’(i&ﬁwéﬁfgﬁ 8%’%‘-“3‘?0(};‘5%%%@6 L7 " 50- 7. 553 (ZHTT)rr),
7.58-7.63 (1H, ).

(ii) 3~(4-Cyanoanilino)propyl 4-methylbenzenesulfonate
Alternative I A cooled (0°C) solution of 4-[(3-hydroxypropyl)-

15  amino]benzonitrile (from step (i) (Alternative 1) above; 17 g, 96.5 mmol) in
dry MeCN (195 mL) was treated with triethylamine (9.8 g, 96.5 mmol) and
then p-toluenesulfonyl chloride (20.?; g, 106 mmol). The mixture was
stirred at 0°C for 90 minutes before being concentrated in vacuo. Water
(200 mL) was added to the residue, and the aqueous solution was extracted

20 with DCM. The organic phase was dried (NapSQy4), filtered and
concentrated in vacuo. The resulting residue was purified by crystallisation
from iso-propanol to yield 24.6 g (77%) of the title compound.

Alternative II The solution of the crude 4-[(3-hydroxypropyl)amino]-

benzonitrile (from step (i) (Alternative 2) above) was concentrated to a
25  volume of 300 mL by distillation and a further 200 mL methylene chloride
added and re-distilled to 300 mL (solution water by Karl-Fischer 0.07%).
Triethylamine (20.55 g, 0.203 mol), followed by 4-(V,N-dimethyl-
amino)pyridine (248 mg, 2.0 mmol) was added and the solution was cooled
to 0°C. A solution of tosyl chloride (38.70 g, 0.203 mol) in methylene



7.83-7.87 (2H, m. (iv)

5-Benzyl - 3, 7- di hydr oxy-1| - phenyl sul phonyl -1, 5-di azacycl ooctane 15 I M5 (2.5
L, 1.0 vol) was added to the dichloronethane solution fromstep (iii)
above. The wa)ariosss7was distilled until the internal tenperei/sE/oeRached
70C. Approxi mately 1250 nL of solvent was collected. More IMS (2.5 L, 10
vol ) was added fol |l owed by benzyl am ne :b20 m., 0.7 eq.) in one portion
(no exotherm seen), and the reaction was’*heated at reflux for 6 hours 20

(no change fr ehlarideo(50s ank) iadgepaivier Jca. N anipwies yWithi erolings andigoed( 15 i)
dth | uti ! ted f further.2 h .The | distilled
ot (ca 3 25 Bjtebions AIBR S EEHERIE ©ri% )3 CriTEe EeselBRt Rt ot 11 ed

. 2.4 L t : t d : h t t
how 1106 A 1% (25 ol 11CHe' Sdes AUE0E (el pidden " Jater BIRRS! T € ves

Theoretically ,tritathiyfarﬁiﬁ&thyﬂhﬁhwmweciaﬂam ocoufreld. OFLC ghowee vaty BEIRC. This
solution was used ' in the next steg. 1H NVR (400 WMHz, CDCl13): 6 7.83-7.80

(4H, m ArH), if asgfirrther qaiMersiqn o nal7cymoaleohol 30RN-24r Irdurs.p. Bog..80 (4H,
m CH(a) +CH(b 3,73 (2 , PPh(a)), 3.70 (2H,. S, Ph(b)).. 3.59
(or S CrndebivaL prab ket andhe atssh Hissmebe o8 Hisd o 33 M1 Theq
CHHNSO2Ar (b)), 3, 40 , N )P , r(a)),
3.00- 2. 97 (4H,°rﬁnlb5§ﬁ§RP§gaS+%ﬁ§%§%w,&?@§%ﬁéé? t8%8—?%%%@ 2. 71
(2H dd, CHHNR(3) lso(tQ%%Lak:%L_Pfréﬁaﬁbpmroome? wWilARIdb@bveOsRingles A 1: 1

m xture of trans- (a), 5 and cis-diol (b)) (v) 3-Benz |-7-phenyl sul phonyl
- 9- oxa- 3, 7- di anilstapes kom3. gardulaopreomititien bHpreeinet satunteidqridrrtoradtitionpr evi ous
step (iv) above was' cooled to 50C.  Anhydrous nethanesul phonic acid (0.2 L)
was added. 10Thiof auwepanel. | Erysaiisatian oscurrede ranidly, span tagddBg, offifer 10

m nut es, net hapr}ggetljnl

.goﬂ.igtﬂlation was continued uéing vacuum to remove the last of
the methylene chloride. (A further ~30 mL was removed and the distillate
was checked by GC for the absence of methylene chloride.) The crystal
slurry was cooled to 0 to 5°C over ca. 1 hour with slow agitation and held

15  for one hour at 0-5°C. The crystals were filtered on a medium sinter and the
compacted damp filter cake carefully washed with cold (0°C) iso-propanol
(80 mL). The filter cake was dried under vacuum and a stream of nitrogen
overnight. Yield: 52.6 g, 78.4 mole% ; HPLC : 99.64 area%.

20 Microanalysis : found (theory) : %C :61.60° (61.67); %H :5.41 (5.49);
%N : 8.44 (8.47); %S :9.71(9.70).

(iit) N,N-Bis(2-oxiranylmethyl)benzenesulphonamide
Water (2.5 L, 10 vol.) followed by epichlorohydrin (500 mL, 4 eq.) were

25 added to benzenesulphonamide (250 g, 1 eq.). The reactants were heated to
40°C. Aqueous sodium hydroxide (130 g in 275 mL of water) was added
such that the temperature of the reaction remained between 40°C and 43°C.
This took approximately 2 hours. (The rate of sodium hydroxide addition

needs to be slower at the start of the addition than at the end in order to keep



acid was added (1 L) and the reaction heated to 110C for 5 hours. Tol uene
was then distilled fromthe reaction; 1.23 L was collected. (Note that the
i nternal tenperature should not be all owed higher than 110C at any stage

ot herwi se t k oziossed7 Wi | | be decreased.) The reaction was tkhemnsEeoded to 50C
15 and a vacuum applied to renove the rest of the toluene. Heating to 110C
and 650 nbar allowed .a further 0.53 L tg _be rempved. (If the toluene can be
renoved at a | ower tenperature and preséére then that is beneficial.) The
reaction was tWighin| et terspereire t angectaid,) deirdier sthe wddision( 25sodiym nas
added. This caused the tenperature to,rise from30C to 45C. Mre water 20

(2.15 L) was éwdw@ws aomﬁleéep, the Fractm wes wimmen alstS(icior 2rheurs, fen at

t enperature eiss tharl_g54C T‘ﬁﬁ ut ion wa (8@ hg 0.30C and .t hen

di chl or onet har?@“ ont) tempeTaAtWGQYPrigRt. 1, 18§ AP TSS) PARPRORY ’éﬂdw}sarﬁm? Sfll rring,
th t 10
M2 0 at e P Yoer BRoRtBh Uy fal? AILLBANER 0 St TREHRL WEC { Sk
25 80 mi nutses 30*‘@53 Wit dd ﬁ@reﬂ@@cﬁm&r}g@ﬁna&mﬂ!éae DIASGInRERAELE wa@ 3

m nutes. The layers were partition IMS (2 L) was added to t
di chl or onet hamdded;mhdtﬂlermamiredsta’rad r@udlynfostlér tmnhteSSoI’D}mphz(sEs Merb) was

collected until the head.tenperature reached 70C. Theoretically, this left
the product i rellewsd tOLSGEFraFQ\/gBJSmek d8imiugas although detally | cders phessscassl t o

moi ' 1 02/ 083687 PCT/ 007 4 33 |

o e SThe iathét sRsh e pEIET, (Lo ARtes WriPy B, sl Behea i ¢ n
IMS (0.5 L) t t 50C, i
vacufjm gazle %&H&%n?eéﬁ%jsover Sgtg élﬁ)gﬁ%% %llaﬁttSt?lpgﬂowyljpgdﬁct was -

di ssol ved {gn q»?quzt aobmﬁzl%g@ &b.5565. 652 OmyY, .99 f2Rat, & R4y 8l 1AW

sol uti on. After cooling.to anb tenperature, the crystdls that forned

were col | ect ed.2y (4H| m)at3. $8+3 48d(285 sty d7.804706 64 23 o)} r7158€7 63((QHmﬁ1), The
product was dr7|8e3d7|8r’17(\é%cuo at 40C for 1 hour to give 17.5 g (87% of

(iv) 5-Benzyl-3,7-dihydroxy-1-phenylsulphonyl-1,5-diazacyclooctane

15 IMS (2.5 L, 10 vol) was added to the dichloromethane solution from step
(iii) above. The solution was distilled until the internal temperature reached
70°C. Approximately 1250 mL of solvent was collected. More IMS
(2.5 L, 10 vol) was added followed by benzylamine (120 mL, 0.7 eq.) in one
portion (no exotherm seen), and the reaction was heated at reflux for 6 hours

20  (no change from 2 hour sampling point). More benzylamine was added (15
mL) and .the solution was heated for a further 2 hours. The IMS was
distilled off (ca. 3.25 L) and toluene was added (2.5 L). More solvent was
distilled (ca. 2.4 L) and then further toluene added (1 L). The head
temperature was now 110°C. A further 250 mL of solvent was collected at

25 110°C. Theoretically, this left the product in ca. 2.4 L of toluene at 110°C.
This solution was used in the next step.
1H NMR (400 MHz, CDCl3): & 7.83-7.80 (4H, m, ArH), 7.63-7.51 (6H, m,
ArH), 7.30-7.21 (10H, ArH), 3.89-3.80 (4H, m, CH(a) +CH(b)), 3.73 (2H, s,
CHyPh(a)), 3.70 (2H, s, CHPh(b)), 3.59 (2H, dd, CHHNSO2Ax(a)), 3.54



sub-title conpound. 1H NMR (400 WMHz, CDCl13): 3 7.18-7.23 (10H m,
3.86-3.84 (2H, m, 10 3.67 (2H, d), 3.46 (2H, s), 2.91 (2H, d), 2.85 (2H,
dd), 2.56 (2H, dd) (vi) 3-Benzyl-9-oxa-3, 7-di azabi cycl o[ 3. 3. 1] nonane x 2
HCl Concent wat@@sdsydr obronic acid (1.2 L, 3 rel. vol.) waspckimgodres solid
3- benzyl - 7- (phenyl sul phonyl ) - 9- oxa: 3, 7- di azabi cycl o[ 3. 3. 1 ] nonane (400 g,
15 see step (v) above) and the m xture was heated to reflux under a
nitrogen at m)sghere. The solid dissolved?in the acid at 95C. After heati ng

t he I react i ‘(I)'R( By dd, BHNSOpar®) kA0 SR, ddWBHNH2A1(hY, Bé’lécﬁ?i}brddé\?sz s
O e ST BT 4 ORI SRE S Y BB a4 2 L
Stirring was igﬁg@@%ﬁpﬁgﬁ@p‘%%?w\ﬁ&p%gm&( ﬁned. The tol uene phase

was di scarded ng Wt nmount intertacial material. The

aci di ¢ phase \(Data akes Fesih parifise mutéﬂalrwmﬁmgg hON1 veikagt mﬁianssqglyj,um
hydroxide' (10 M 1.4 L, 3.5 rel. vol.) was added in one portion. The

i nternal té&npendicisrdiol 3¢ from 30C to 80C. The pH was checked to 25 ensure
it was >14. Toluene (1.6 L, 4 rel. vol.) was added and the tenperature
fell from80C to 60C. After vigorous stirring for 30 mnutes, the phases

were partitio . a rMas di _-ce”.aliﬁﬂ'iha smal |
anount of int Zﬁdj' BE G Ju %8}’]%?8’@4‘.?’(\7;@‘3973319 Ol et o the
origi nal reactli@roNRa8 Qblutidh drotn BEOPRPRIus Stepl(iv)ldbdvel wasVQoldg #espcedded. The
WO 02/ 083687 PCT/ SE02/ 00724 34 tenperature was adjusted to between 40C and
45C. Concent r @mydrdusd metidnesilphewic dadi@ 0@®.2rl])) wees addetl Thusr cdisedi aut es
such that the tenperature rempined at between 40C and 45C. A white
precipitatié ftorREaturTrse ROt G rilier 19 migotesi methanesipherien cool ed

E 8' gCL 52TP2| REL leJ/gsF ad@ed ((i (il)l a%%ttﬁg re%.%tiglll hgaftg& to T'109¢2 orr]%dhglmlrg.thl_u%Eg panol

was then distilled from the reaction; 1.23 L was collected. (Note that the

internal temperature should not be allowed higher than 110°C at any stage
otherwise the yield will be decreased.) The reaction was then cooled to 50°C
15 and a vacuum applied to remove the rest of the toluene. Heating to 110°C
and 650 mbar allowed a further 0.53 L to be removed. (If the toluene can be
removed at a lower temperature and pressure then that is beneficial.) The
reaction was then left to cool to 30°C and deionised water (250 mL) was
added. This caused the temperature to rise from 30°C to 45°C. More water
20 (2.15 L) was added over a total time of 30 minutes such that the temperature
was less than 54°C. The solution was cooled to 30°C and then
dichloromethane (2 L) was added. With external cooling and rapid stitring,
the reaction mixture was basified by adding aqueous sodium hydroxide (10
M, 2 L) at a rate that kept the internal temperature below 38°C. This took
25 80 minutes. The stirring was stopped and the phases separated in 3 minutes.
The layers were partitioned. IMS (2 L) was added to the dichloromethane
solution and distillation started. Solvent (2.44 L) was collected until the
head temperature reached 70°C., Theoretically, this left the product in 1.56

L of IMS. The solution was then allowed to cool to ambient temperature



vol.), dried by suction and then further dried in a vacuum oven at 40C.
Yield = 297 g (91 %. 1H NVR (CD30D + 4 drops D20): 8 2.70 (br d, 2H), 3.09
(d, 2H), 3.47 (br s, 4H), 3.60 (s, 2H), 4.12 (br s, 2H), 7.30-7.45 (m
5H). 1o API wd2/083687 = 219 [ CL3HL8N20+H] +. (vii) PCT/SE02/00724

3, 3-Di-net hyl -1 -[ 9-oxa- 7- (phenyl net hyl ) - 3, 7- di azabi cycl 0[ 3. 3. 1 ] non-
3-yl]-2-butanone Water (500 nL, 5 vol.) followed by .1-chloropinacol one
(45.8 m., 1 eq.) 15 were added to sodi @ﬁ\ bi carbonate (114.2 g, 4 eq.). A
sol uti on of 3-overmight-wigh ehoav Sirringi Fhebolid prosiugt that precipaiatedkwas fittered100. 0 g;
see step (vi) above) .in, 300 ., 3 vol.. added sl , SO that
the evol uti on 28¢ W&?@én"vlméc@@gg 1RV Gt ﬁ@%@-\@gguﬁqcﬂgrgfucgwr &8ction

m xture was heat.ed at..6 0, f 0, ¢ [ ient
tenperature, dﬁé‘ﬁﬁ&? éﬁe&hgwéa%gg\’ ngs@ ng'rL3 él Qé\gl(é%‘gé\aa%&g%der@ %gdﬂ rﬁgﬁst er
stirring, for_p}ﬁ?d&r\yﬁse%isséﬁ%d%a&%%oni&ﬁé 6(1§@Rﬁnﬁta€<¥eﬂiybetoa§w@w?a1@hase was
washed with difchl oronmet hane (400 nli, 4 vol.) and the organic exiracts
conbi ned. TFhe yatibut seclativas Aftst cbdlis tanchidaitvientipetatodel ¢t edys¢ASahatl ) .

Et hanol (1 L) was added and the distillation confjnued., F,ur(t her sol vent
was col | ect ed fopned wieye cellesderbby diltration gnduwgsheddwih agetonHelet190imbat i on
continued. Furfher solvent was.collected, (500 .n t he d erature
was now 77C). 'ﬁll}ﬁlémaﬁ?tu‘f’?%ﬂne %\é‘iﬁ”@tqtggl ?}%Egﬁio}# ﬁé ﬁB’elillgS gn(@%%j é’et?hanol )
was used dire hhxgie%oglifo@ xt step. WD 02/083687 PCT/ SE02/ 00724 35 1H NWR
(400MHz, CDCl%’): 1. (9H, s), 2.01-2.59 (2H, m, 2.61-2.65 (2H, m,
2.87-2.98 (4H1 : RiHz,S >3 (A18.7.33 .(16H8 m)( 2H86-BI84SPH, mP6 (2H,
d, J7.6), 7.33 H, i’{dg@b%&ﬂgz’ (;DE%%)S7 47 (2H, (d, 3;1%). 5 (Vi?zi) m

3, 3-Di net hyl - 3.67 @H,)d); 3.46-(@HazrBiAyCH) dR. 383 (2Hhrdd); 3.5% (ZHbdd)anone

(vi) 3-Benzyl-9-oxa-3,7-diazabicyclo[3.3.1]nonane x 2 HCI
Concentrated hydrobromic acid (1.2 L, 3 rel. vol.) was added to solid 3-

benzyl-7-(phenylsulphonyl)-9-oxa-3,7-diazabicyclo[3.3.1]nonane (400 g,
15 see step (v) above) and the mixture was heated to reflux under a nitrogen
atmosphere. The solid dissolved in the acid at 95°C. After heating the
reaction for 8 hours, HPLC analysis showed that the reaction was complete.
The contents were cooled to room temperature. Toluene
(12 L, 3 rel. vol) was added and the mixture stirred vigorously for
20 15 minutes. Stirring was stopped and the phases were partitioned. The
toluene phase was discarded along with a small amount of interfacial -
material. The acidic phase was returned to the original reaction vessel and
sodium hydroxide (10 M, 1.4 L, 3.5 rel. vol.) was added in one portion, The
internal temperature rose from 30°C to 80°C. The pH was checked to
25 ensure it was >14. Toluene (1.6 L, 4 rel. vol) was added and the
temperature fell from 80°C to 60°C. After vigorous stirring for 30 minutes,
the phases were partitioned. The aqueous layer was discarded along with a
small amount of interfacial material. The toluene phase was returned to the

original reaction vessel, and 2-propanol (4 L, 10 rel. vol.) was added. The



Pal | adi um on charcoal (44 g, 0.4 wt, eq. of 61% wet catal yst, Johnson
Matt hey Type 440L) was added to the ethanol solution fromthe previous
step (vii) above. The m xture was hydrogenated at 4 bar. The reaction was
consi dered smpleiee7after 5 hours. The catal yst was renpverchgeoRiods ati on
10 and washed with ethanol (200 nL). The conbi ned ethanol filtrates

were/ may be used in step (ix) below Solution assay gave 61.8 g of title
product in ethanol (theoretically 1.35 B4 measured 1.65 L). A portion of
the product waapéranirat edsaadiugiedi td elihtwéelalﬁoé’(b ands 4peCf dComentratethe
purified product 15 1H NVR (300MHz, CDC13): b 1.17 (9H, s), 2.69 (2H, dt,
J 11.4, 2.4), demhlqrmacui (21001@118)) wag @fhieézqwerd% Jninyies) Su@l gt (they <) |

geffz oE ﬁgd StSI ﬁﬁ‘nﬁerlaé'\)m femfb‘iﬁ‘t 2{(3{3%%’668812 4%?%93%‘51@200& nﬁéﬁ%é@?ﬁ%‘ast arting
material. This,nRyy bﬁ“h%%b?-‘é(uc b{) sRRUL YA 3¢ nkihRfe8 Nnd'MRYR cobRE RXPRI & DY

usi ng di fferent catal'ysts as Pd | oadi ng different

fromthat isn t’If}@pTM@@ct%Lcamamamtﬁlﬁa@dmwmhed)m2 -propaftl (0)8 Byaitelr by
i nproving the mass transfer properties of the reaction mxture (the

ski |l ed persorvoh, dmacbbyesallcao@ antahen wprthearedtiadaiss atvagnemeovaragt 48 Ge
obt ai ned, for exggp é p;rform ng the hydrogenation on a scale |arger
than that desc¥iekea2P%&®é”bove reaction). Using such techni ques, the

(e o bot ween HNRREDs0847) A R b ad tuidoa 0503 1)

Conpound A, b%n;ﬁ?@g(g@%gﬁ) 46}9,@1'@2?_9 17@00;!14{51{ tgrjethod 1 Potassium

carbonate (56.6 cyanoanl ino)propyl-4- 5
met hyl benzmneMnh{gma{/g#ﬂ@e[ngbnq8N20)+I—ﬂb‘ove 90.3 g, 1 equiv) were added

(vii) 3,3-Dimethyl-1-[9-oxa-7-(phenylmethyl)-3,7-diazabicyclo[3.3.1 Jnon-

3-yl]-2-butanone
Water (500 mL, 5 vol.) followed by 1-chloropinacolone (45.8 mL, 1 eq.)

15 were added to sodium bicarbonate (114.2 g, 4 eq.). A solution of 3-benzyl-
9-oxa-3,7-diazabicyclo[3.3.1]nonane x 2 HCI (100.0 g; see step (vi) above)
in water (300 mL, 3 vol.) was added slowly, so that the evolution of carbon
dioxide was controlled (20 mins.). The reaction mixture was heated at 65 to
70°C for 4 hours. After cooling to ambient temperature, dichloromethane

20 (400 mL, 4 vol.) was added and, after stirring for 15 minutes, the phases
were separated. The aqueous phase was washed with‘ dichloromethane (400
mL, 4 vol.) and the organic extracts combined. The solution was distilled
and solvent collected (550 mL). Ethanol (1 L) was added and the
distillation continued. Further solvent was collected (600 mL). Ethanol (1

25 L) was added and the distillation continued. Further solvent was collected
(500 mL) (the head temperature was now 77°C). This solution
(theoretically containing 1150 mL of ethanol) was used directly in the next

step.



to an ethanol solution of 3,3-dinethyl-1-(9-o0xa-3, 7-diazabicycl o[ 3. 3. 1] non-
3-yl)-2-butanone (see step (viii) above; 61.8 g fromassay in 1.65 L). The
reaction was heated at 80C for 4 hours. An assay showed sone reactant

remai ned (8wd d)szcso nore 3-(4-cyanoanilino)propyl-4 10  PCT/SE02/00724

met hyl benzenesul phonate (12.2 g) was added, and the resultant was heated

at 80C for 4 hours. Solvent (1.35 L) was_distilled, then iso-propyl acetate
(2.5 L) added. Solvent (2.51 L) was remdved. iso- Propyl acetate (2.5 L)

was added. SolHeNMR G40@9H2 CG13)edi\aid(9H s, 2.01 2.5 (2 enm)e2 60265 was now
at 88C. Sol vent (0.825 L) was renoved, |eavi n%(t he product as an iso- 15

propyl acet at B oint3. 871-2(981@6'1,63) 3a30 (2H,1$).23.62 (231, Sﬂi B/ (@&bibr sY %2 34C,

water (0.5 L) s, a T C ens possi bly of Pd, in
the m xture. fﬁ, %kfgg)’t7h%{]§aﬁggﬁz7%a§sﬁ J@éé@? ggé‘gghm hydroxi de (1 M
0.31 L) was added, so that the tenperature was |ess than 25C, and the

m xture was stirred vigourously for 5 mnutes. The pH of the agueous phase
20 was 12. sTheyighagepimeihgl-3Paxat R o-diardbicelopsI8.a Push-pRése-bilishons ded. More
water (0.5 L) was~added, and the phases were separated. The aqueous phase
was di scar ded Palthdiume oni ctiangpad {#érg, sd# uwt. o@q vefs6 1%l Wet @dtaﬂyﬁt,r Fahogen
suspended partlcles and filtr xactly 2 L. The
sol uti on was eé’pTYRe ﬂ%@@ yag aig‘?_defﬁb\l\ﬁ{el E%HOI?Q ‘W %'P’a’e eter‘S\‘?B? d

produci ng sub-t odu u t he

fol lowing tr 65[ HE(HP) Vebe ﬁ%ﬁe‘é{&g@%&%ﬁ {?At gér %Qﬁ’%gét?& Wﬂ% W %)
was added to tcBﬁslééljthc'oﬁ{sblé’cE aee Schﬁ@s bqfﬁ@ chthlyst wa@rlembk}sd bYiflktien heat ed
at reflux with vigorous stirring for 5 hours. "The sol ution was WO 02/ 083687
PCT/ SE02/ Q@?Z‘ﬁn&?wailieeln mﬁnleehhnbb (260 nmiLnp&het vombiredd etkmsols tfiliratesl f or 2

days. The resin was renoved by filtration,)
were/may be used in siep (ix) below. Solution assay gave 61.8 g of title

product in ethanol (theoretically 1.35 I; measured 1.65 L). A portion of the
product was isolated and purified. Analysis was perfoﬁned on the purified
product.

15 1H NMR (300MHz, CDCl3): 8 1.17 (9H, s), 2.69 (2H, dt, J 11.4, 2.4), 2.93
(2H, d, J 10.8), 3.02 (24, d, J 13.8), 3.26 (2H, s), 3.32 (2H, dt, J 14.1), 3.61
(2H, br s).

This reaction may also be performed using a lower weight ratio of catalyst

20 to benzylated starting material. This. may be achieved in several different
ways, for example by using different catalysts (such as Pd/C with a metal
loading different from that in the Type 440L catalyst employed above, or
RK/C) and/or by improving the mass transfer properties of the reaction
mixture (the skilled person will appreciate that improved mass transfer may

25 be obtained, for example, by performing the hydrogenation on a scale larger
than that described in the above reaction). Using such techniques, the
weight ratio of catalyst to starting material may be reduced below 4:10 (e.g.
between 4:10 and 1:20.).



An assay was perforned to calculate the required anount of 5

benzenesul phonic acid, to make the benzenesul phonate salt. A solution of
benzenesul phonic acid (20.04 g, 1 eqg., assum ng acid was pure nonohydrate)
in i sopropywoanesmse (200 nL) was added over 5 minutes (lmtwsmo2nazadd
slower if possible) with vigorous stirring to the solution of the 10 free
base (1 L) '"and a pale yellow precipitate formed. The tenperature rose
from 18C to 22C. After 10 minutes, the APxture was cooled to 10C and the
product col | e€ixeCopypdundiA dengenesuipbopic adidcsaltaenakydratd wit h i so- propyl
acetate (250 nL), sucked dry on the filter then dried under vacuum at 40C
for 2 days to give 59.0 g (61% from 3-benzyl - 9-oxa-3,7- 15

di azabi cycl o[:idgthgjérionane X 2HC1l). (The crude benzenesul phonate salt was
alternativel y-pfepated by the addition of a 70% (w w) aqueous sol ution of
benzenesul phom & odbte €361610!1.5 exalvitdrdd 3qU-dyaRodri 1%4-20 The
crude sub-titipgﬁﬁgggggthﬂ)i S | sgsl attragg as 021 rr‘gnohydjr:(gt gl.aﬁE% hgﬁ%)Pﬁ??OO m.) and
wat er (250 sl )methylbenztresiilplomate) (bee step- (i) tabeve, AP gu b cegirbl). Werg)addedie
solution was heated to 75C.. Material was all 25 dissolved at 55C. The

sol ution was Hees ethanpkeolugien of 3 rdireethylk Inéfroxed) kdiazebicgdoByd i Jnonhour .
Precipitation,starnted at 18C The cQld solution.was filter ng,.t he
filtrate was hédyliﬁzt’mlqé?‘?ﬁn@?e. \ﬁgpgynﬁf‘%ﬂe’l ﬂ??ms?fé?@é&l ‘jr@dloﬁ &h@ filter,
and then dri edajJ heV, re ady 2 0,
82% . WD 02/0 %d6 ggﬁ&%ﬁ%ﬁ%@% g%r f'll'lﬁ?% r‘é@%ﬁ%ﬁ‘ﬁ%ﬁ%ﬁgﬁéf é carried

out with greatemaineuneg8af soflyentséf neeessaBy4ioyahbinilihepra@sgtiion
vessels e.g. EtOH : water 2:1, 45 vol. (gave 62%recovery)
10 methylbenzenesulphonate (12.2 g) was added, and the resultant was heated

at 80°C for 4 hours. Solvent (1.35 L) was distilled, then iso-propyl acetate
(2.5 L) added. Solvent (2.51 L) was removed. iso-Propyl acetate (2.5 L)
was added. Solvent (0.725 L) was removed. The internal temperature was
now at 88°C. Solvent (0.825 L) was removed, leaving the product as an iso-

15 propyl acetate solution (theoretically in 2.04 L). After cooling to 34°C,
water (0.5 L) was added. There was a black suspension, possibly of Pd, in
the mixture. The pH of the aqueous phase was 11, Sodium hydroxide (1 M,
0.31 L) was added, so that the temperature was less than 25°C, and the
mixture was stirred vigourously for 5 minutes. The pH of the aqueous phase

20 was 12. The phases were separated and the aqueous phase discarded. More
water (0.5 L) was added, and the phases were separated. The aqueous phase
was discarded. The remaining ester solution was filtered to remove
suspended particles, and the filtrate was then made up to exactly 2 L. The
solution was then split into 2 x 1 L portions.

25
(In order to avoid producing sub-title product comprising a high palladium
content, the following treatment may be performed: Deloxan® resin
(12.5 g, 25 wt%) was added to the solution of the free base (1 L), and the

mixture heated at reflux with vigorous stirring for 5 hours. The solution was



5 EtOH : water 6:1, 35 vol. (gave 70% recovery).) The sub-title product was
i sol ated as the nonohydrate follow ng the rescrystallisation (as

determ ned by single crystal X-ray diffraction). 10 Method 2 (a)

3- (4- Cyanoawmid o2m@)e87 opyl benzenesul fonate To the sol uti on Bf1/SE02/00724

4-[ (3-hydr oxypr opyl ) am no) benzonitrile (fromstep (i) Alternative 3 above,
assuned 43.65 g, 247.7 mol, 1.0 eq) in _dichloronethane (360 niL total

sol ution vol une) was added, sequentially37 is triethylamne (52 nL, 37.60 g,
371.55 nmol, Then g@pledm@momrt@npwaam rend wgsdstivedd ﬁmmZdiays.lIE}E&egnVMSB 85
mml, 0.5 eq) in one paytion. The yellow solution was cooled to -20C
(using an acetrﬁﬁ’@l"a‘iyyiﬁﬁga%%}] or a cold plate), and treated with a

sol ution of benzenesul fonyl chloride (32 M., 43.74 g, 247.7 mol, 1.0 eq)
in dichloronmethane (220 nL, 5 vols with respect to the 20 cyanoal cohol) via
a pressure equghi sk& dwappipegfolmedelte TARuEMS UhON T éft@%redadﬂﬁ MRordd onw se
such that the internal tenperature did not exceed - The addition took
25 m nut es 5 o eoegiestphofiiveacid, 1o mrakewasbdrzenessiphonetd sktir 35 mi nutes at
between -15 and -10C. Water (365 nL) was added and the tenperature rose to
10C. The m xture was cool ed back to OC and stirred 25 vigorously for 15

QE?%SE&QE%%%@@ o SPhrp R lgigléﬁéoﬁ’a%ateﬁﬁ'é%%&ﬁ%%@%%% ase
Sol ut on was BT TS char P Rcr s 2D dpLf s/ AR 06 s Mgl al”

)

)

1
e vacuum

More sol vent wasttéreoddd]ldwié 1ﬁpomse):withez¢gcﬁdus stiEn@ 26 AF3Esiti GiCdf Blg02/ 00724
39 pressure 5.2 kPa 5152 nmbar), pot and still-head tenperatures were

21-23C), ®nd freecbased détanglr@mlame;lowammpmtedbrmcﬂ ufTherempéretude sesel | at i on
vas stopped &t L NsScASSAbc. ! TS Sl IRE nliRird Wes to1ed 10 doc ang M X Ur e
the product collected by filtration. The product was washed with iso-propyl
acetate (250 mL), sucked dry on the filter then dried under vacuum at 40°C
for 2 days to give 59.0 g (61% from 3-benzyl-9-oxa-3,7-
15  diazabicyclo[3.3.1]nonane x 2HCI). |

(The crude benzenesulphonate salt was alternatively prepared by the
addition of a 70% (w/w) aqueous solution of benzenesulphonic acid to an
ethanolic solution of the free base.)

20

The crude sub-title product is isolated as a monohydrate.

Ethanol (500 mL) and water (250 mL) were added to crude sub-title
compound (50.0 g). The solution was heated to 75°C. Material was all
25 dissolved at 55°C. The solution was held at 75°C for 5 minutes, then cooled
to 5°C ovér 1 hour. Precipitation started at 18°C. The cold solution .was
filtered and the filtrate washed with ethanol:water (2:1;

150 fnL), sucked dry on the filter, and then dried in vacuo at 40°C to give
pure sub-title product (41.2 g, 82%).



war med (hot water bath at 50C) to 40C to dissolve all the solid, and water

5 (90 nL) was added slowy via a dropping funnel. The solution was stirred

slowy at roomtenperature (20C) overnight (15 hours), by which tinme sone

product hadworogmszmbt i sed out. The mi xture was cool ed to - 5€T/{Eozer7aet hanol

bath) and stirred at this tenperature for 20 m nutes before collecting the
pale yellow solid by filtration. The solid was washed with an 1o

et hanol /water m xture (42 nL EtOH, 8 rr1_3$-IZO), and suction dried for 30

m nutes before drying to constant weight in the vacuum oven (40C, 72

hours). The s of cruge product, obtai hed 47.42 1499 mmol.e, 609%.

e hornl ( 1eo Pihs gearyptallioatian SHYME o el B 8 R HRUNED 8L JUVERL if 53, 95

mmol, 1.0 e T i .St nder nitrogen and warnmed to 15 40C
) ar o MBRG Fe :

usi ng a hot reachi ng tenperature, all of the solid had
di ssol ved to gtyg :%&b@@ﬂﬂx%l.qga@cﬁz%&&@ve ter (60 nL, 3 vols) was
added dropw se over a period of 10 m nutes, ilst the internal tenperature
was mnai nt as neH@tOH :tvaster Arig85 38L.4g43e e revavery)pat h was renoved, and the
solution was allowed to cool to 25C over 40 mnutes, by which time 20
crystallisation had begun. The m xture was cooled to -5C over 10 m nutes,

then, held at.this,t erat.ure faor.a, further 10 m putes. e I el | ow
solid was coﬂqﬁlgcf@dﬁﬂg P]ioldP?tathaCQ?n}S%Laﬁ%‘{ iaSn{b(fr irré%m?lgpra% @ﬂﬁ?@s ?Ch%{hen
dried to con ' i ianyfhe mass of
sub-title co?r%o ntc?\i\%%a?l??ln(gﬂdﬁggﬁ%g&S gg%([%%&g@}n{%mé Tzﬁfg%%}??)r'om t he crude
25 product)). (b) Conmpound A, benzenesul phonic acid salt nonohydrate To an
et hanol solution (total volume 770 nL, approx. 20 vols with respect to the
am ne) of 18, 3Miithed Byl - | - (9- oxa- 3, 7- di azabi cycl o[ 3. 3. 1] non-3-yl )-2 WO

gggogBSﬁgl PCI@SIEO@?EO?Z&J& )%%Jc}p%rngr?ze gssu oggt% 34.97 g (verified by assay),

To the solution of 4-[(3-hydroxypropyl)amino]benzonitrile (from step (i)

Alternative 3 above, assumed 43.65 g, 247.7 mmol, 1.0 eq) in

~ dichloromethane (360 mL total solution volume) was added, sequentially,

15 triethylamine (52 mL, 37.60 g, 371.55 mmol, 1.5 eq) and trimethylamine
hydrochloride (11.89 g, 123.85 mmol, 0.5 eq) in one portion. The yellow
solution was cooled to -20°C (using an acetone/dry ice bath or a cold plate),

and treated with a solution of benzenesulfonyl chloride (32 mL, 43.74 g,
247.7 mmol, 1.0 eq) in dichloromethane (220 mL, 5 vols with respect to the

20 cyanoalcohol) via a pressure equalising dropping funnel. The solution was
added portionwise such that the internal temperature did not exceed -14°C,

The addition took 25 minutes to complete. The mixture was then stirred for

35 minutes at between -15 and -10°C. Water (365 mL) was added and the
temperature rose to 10°C. The mixture was cooled back to 0°C and stirred

25 vigorously for 15 minutes. The organic layer (volume 570 mL) was
collected and distilled at atmospheric pressure to remove DCM (450 mL,

pot temperature 40-42°C, still-head temperature 38-39°C). Ethanol (250
ml) was added, and the solution was allowed to cool to below 30°C before

turning on the vacuum. More solvent was removed (40 mL was collected,.



(viii) above) was added 3-(4-cyanoanilino)propyl benzenesul fonate (49.05

g, 154.52 mmol, 1.0 eq; see step (a) above) in one portion. The resultant

m xture was heated at 74C for 6 hours, then stirred at roomtenperature 5
(200) for 6Wdmws®ms{over the weekend; the skilled person vwdi/sSEppireci at e
that the reaction will also succeed without this prolonged stirring at room
tenperature). Ethanol (370 nlL) was rem)ggd, and water (200 nL) was added
(this gave a 2:1 EtOH H20 mi xture, totaf?volume 600 nL). Upon adding the
wat er, the popresserpet-2kBad 2 anbark, potendgill-bead tamperpisresowenei D23 Ewas -

-heated to 70C, th | t | paturally tq. anbjient t t
overnight (19 RSIBTodiH St A et of oY s ishIgHE wanSBPRG ol thi s

stage. The m . I tna@p [ atm. .t "x;fmre rature
for 15 m nut e)é{ llgﬁel?& ;rfeﬁtéo (ae@tglr%lgtk%}ggﬁm- |F§‘Esoqd?§' b;hefllﬁ rate%ﬁ The
solid was was ggemell (Hotavatet BatBal SO 18149°Cfto &lidiane! sk &blid Sarldwiker ML)
suction dried for 1.25 hours, then oven-dried (40C, 20 hours). The mass of

crude prodsict (¥bmi)nees sddedslowly ya @ldappingifonnel 6 B solitiorcwasletipedduct was

found to be 98, 47% pure (as determ by HPLC  anal ysis), and was
recrystal | i se8lop{¥idropRk typRfTas éﬂﬁ&) agwegaghte(b’im?mwi ﬁb 16k U

orocedur o: et Rng: Produst B’ SrlerBllsPd ot THG R S ol e v "
product  obt agi:ilgﬁnéi‘ﬂﬁib‘? - dnd btirrdd 8t AL UbmPBraWRe B 0CRhikRes’ BéFord |

mat eri al 25 ssol ved at 55C. The sol ution s held at 75C for 5 mi nutes,

bef ore being coldstihgtihe paleopetiowlsdbidipufilratiBn e dheisolitliveds whshet edtledn 35C. The
cold solution was filtered and the collected precipitate was washed with

et hanol : l0waethanpPwater ngstue (42 nHe E{QH; 8 mhiia@hlandsycder daed dory3bn t he
filter, before, belngrdri sdinVasHR v houll VEnREOMES e Tph 249
hours). The mass of crude product obtained was 47.42 g (149.9 mmole,
60%). Ethanol (160 mL, 8 vols) was added to the crude product (20.00 g,

63.22 mmol, 1.0 eq). The mixture was stirred under nitrogen and warmed to

15 40°C using a hot water bath. On reaching this temperature, all of the solid
had dissolved to give a clear, yellow solution. Water (60 mL, 3 vols) was
added dropwise over a period of 10 minutes, whilst the internal temp?:rature
was maintained in the range 38-41°C. The water bath was removed, and the
solution was allowed to cool to 25°C over 40 minutes, by which time

20  crystallisation had begun. The inixtqre was cooled to -5°C over 10 minutes,
then held at this temperature for a further 10 minutes. The pale yellow solid
was collected by filtration, suction dried for 10 minutes, then dried to
constant weight in a vacuum oven (40°C, 15 hours). The mass of sub-title
compound obtained was 18.51 g (58.51 mmol, 93% (from the crude

25 prodlict)).

(b) Compound A, benzenesulphonic acid salt monohydrate

To an ethanol solution (total volume 770 mL, approx. 20 vols with respect

to the amine) of 3,3-dimethyl-1-(9-o0xa-3,7-diazabicyclo[3.3.1]non-3-y1)-2-



(x) Conmpound A (free base) Method | 5 Crude benzenesul phonate salt (50.0 g,
1.0 equiv, fromstep (ix) above; Method 1). was added to aqueous sodi um
hydroxide (IM 500 nL) washing in with dichloronethane (1.0 L, 20 vol).
The conbi nesvon2usssse was stirred for 15 minutes. The | ayepGr/sErmeothen
separated and a small anount of interfacial material was left with the
upper aqueous |ayer. Ethanol 10 (500 nmL, 10 vol) was added to' the

di chl or onet hane sol ution and then sol véAt was renoved by distillation
(1.25 L). The butdrione ligssumed 3dt7ag (Mesifieddy asw)a15478mmqihé Oses; 566 BiePwas
allowed to co

0 0. below refl.u et hano nm, 5 v dded.
Sol vent was ré%be@%’?)i@’aﬁ@ddeéﬁ OXB&P?WB ?Ry hﬁ&%eréﬁs}lﬁ?'é% &?5 quet hanol

to 890 nL, 17. vol n ase),
After heating %,01\59165% 1 ?0 e% gbgc’%a vl\ﬁbﬂ Q&Sgsgﬁ%@ed of
title Comoun%mead&eﬁeate&vsm Ifmsetho«aas Qﬁﬂﬁﬁhﬁé@ af Ea@oﬂtéﬁl ERTYES
stirred, at 5C for 30 mnutes. The prod uct was col | ect ed by filtration and

washed with et(dotC) for(65 koa® (ober thexwdekend; the skiiléedpperdonm twilleapirématedri ed in
a vacuum oven at . 20 40C for 60 hour s toggl ve_an off-white powder (26.3 g;
74% . 1H NWVR (heotheppactioncyd) alsg speegdzw Ol(tzthls piplongedgitiyring af sppmpy) |

3 363, 33 ( apemppetiefg EeBftol 1370 darppls ahm b, A wist 1o e s, 5
(2773 458 e i B0 it GO SRt 12S,
= 385.1 (MtH) hd&@g&&é&ﬁa%@ﬁ’t’h@ﬁﬁf/t&ﬁ@&‘aﬁ% 7] £0nVBOYT® b 61°C.- The solution
10 was -re-heated to 70°C, then allowed to cool naturally to ambient
temperature overnight (19 hours), whilst stirring slowly. A solid was
observed at this stage. The mixture was cooled to 0°C and then stirred at
this temperature for 15 minutes before collecting the off-white solid by
filtration. The solid was washed with a cold 2:1 mixture of ethanol:water
15 (150.mL), suction dried for 1.25 hours, then oven-dried (40°C, 20 hours).
The mass of crude product obtained was 57.91 g (103.3 mmol, 60%).

The crude product was found to be 98.47% pure (as determined by HPLC
analysis), and was recrystallised (using the procedure detailed below) to

20 give the sub-title compound in a purlty 01 99.75% (84% recovery).

Recrystallisation procedure:
Ethanol (562 mL) and water (281 mL) were added to the crude product
obtained above (56.2 g). The solution was heated to 75°C. All material
25 dissolved at 55°C. The solution was held at 75°C for 5 minutes, before
being cooled to 5°C over 1.5 hours. Precipitation started at 35°C. The cold
solution was filtered and the collected precipitate was washed with ethanol :
water (2:1, 168 mL). The solid material was sucked dry on the filter, before
being dried in vacuo at 40°C to give product (47.1 g, 84%).



A m xture of 4-{[3-(9-oxa-3, 7-diazabicyclo[3.3.1]non-3-yl)propyl]am no
benzonitrile (see Preparation B(l)(vi) below, 5.73 g, 0.02 nol), K2C03
(11.05 g, 0.08 nol) in MeCN (300 nL) was treated with 1-chl oropi nacol one 5
(4.44 g, 0.0®%2n8de7 The mi xture was stirred at 50C over nimwssBebaee DCM
was added and the m xture filtered. The filter cake was then washed with a
m xture of DCM and MeCN before the solvent was evaporated fromthe
filtrate. The resulting residue was puridlied by chromat ography on silica,
eluting with a gradient of ethyl acetate : methanol : ammoni acal methanol
10 (95:5:0 to 95,0:5) q give the title conpound (5.8 g, 73.9%.
Preparation B(K 3C pound A dreed

PO H358bnpound B (Method 1) 15 (i) tert-Butyl
2- br onoet hyl car bamat e Sodi um bi carbonate (6.15 g, 0.073 nol) and di-t-butyl
di carbonate (11.18 g, 0.051 nol) were dissolved in a m xture of H20 (50
mL) and di chiygespagghane (150 nL), then cooled to OC. 2-Bronoethyl am ne
hydr obrom de (T0-0 g, 0.049 nol) was added slowy as a solid, and the 20
reaction was dginude éetnaeessniphbhatatsals(30.01g HD céquiv,ofietrhatep (iay ebovers

separated, washed w th H2O (200 nL) and washed with a sol ution of :
pot assi um hydng@ﬁédl)ﬁ?‘?eﬁt@d@dﬁ@ 3%30%}51041“31 hydromd@ (@Myax0cmLa yeashings  dri ed

Na2SO4) and conc ed | omat ogr aphed on
gl lica z;el el ﬁb&\ﬁﬁ%oﬁf’ ﬁ;ﬁr&t -#g Vé’ﬁ fﬁ? :F%rphmﬁagrpx 5 RS of the
ZUBBt '( L 'Se ggbmggng5ﬁ§1ﬁe§' C@fe: 1a H?g,.ls%lﬂ%sawﬁ' Aeg l_ﬁa'téd\' QBQ? Ni}y%& 5%) 1;»6
m z WO 02/ 0836GRtériREcIal Sﬁ@%ﬁ@DKﬁ& 48ft ith) the upper aqueous layer. Ethanol

3- Benzyl - 9-oxa- 3, 7-di azabi cycl o[ 3. 3. 1] nonane x 2 HCl
10 (500 mL, 10 vol) was added to the dichloromethane solution and then

solvent was removed by distillation (1.25 L). The still head temperature
was now at 78°C. The solution was allowed to cool to below reflux and
ethanol (250 mL, 5 vol.) was added. Solvent was removed (250 mL). This
warm solution was diluted with ethanol to 890 mL, 17.8 vol. (25 vol.
15 assuming 100% conversion to free base). After heating to reflux the
solution was cooled slowly. IA.t 5°C a seed of title compound was added.
Crystallisation began and ‘@he mixture was stirred. at 5°C for 30 minutes.
The product waé collected by filtration and washed with ethanol
(2x50mL, 2 x 1 vol.). The product was then dried in a vacuum oven at
20  40°C for 60 hours to give an off-white powder (26.3 g; 74%).
1H NMR (400 MHz, CDCl3): § 7.86-7.82 (2H, m), 7.39-7.32 (3H. m), 7.30- .
7.26 (2H, m), 6.47 (2H, m), 4.11-4.07 (4H, m), 3.70 (2H, s), 3.36-3.33 (4H,
m), 3.26 (2H, t), 3.12 (2H, d), 2.90 (2H, d), 2.28-2.21 (2H, m), 1.06 (94, s).
13C NMR (CDCl3): § 24.07, 26.38, 41.52, 43.52, 56.17, 56.47, 63.17,
25 68.46,96.61,111.64,121.03, 133.43.
MS (ES): m/z =385.1 (M+H)*



This is an alternative preparation to that described in Preparation A(vi)
above. A 3L, three-necked flask was equi pped with a magnetic stirrer, a

t hernoneter and a refl ux condenser. Aqueous hydrobromc acid (48% 5 0.76
L) 4.51 nol wowmsasdded to solid 3-benzyl - 7- (phenyl sul phonyp¥/8emieer24

3, 7-di-azabi cycl o[ 3. 3. 1] nonane (190 g, 0.53 nol, see Preparation A(v)
above) and the m xture was heated to refl ux under nitrogen. The solid

di ssolved at 90C. After heating the m xt%dre for 12 hours, GC anal ysi s
showed that tHMdetheddii on was conpl ete. The contents were cooled to room lo

t t Tol t d f
SO YRGS 3 Rk LM S Rl Y #rﬁ@@rﬁéda to
th i gi nal 5

8.5 i) vas detg fedREe 3’5?1?4*%%&9%@?%%%?’én%ZP;déﬁ%fé&? 3803 500
and the m xt ur@1\08s, BLoPmal)Yin MeCN. SU@hHQW@as(@eﬁed—Mth@Sclﬂéﬁﬁﬂné%ﬁihet he 15
i nt ernal terrperature dropped to 55 After stirring vigorously for 30

m nutes, tlse t(él4t4@é) Qﬂ?amel)waﬁxesnnmmt\m stirrdd rae 5 0 evernighit hefove DffMal
reaction vessel. 2-Pr opanol (1. ﬁi;e\Nas added and the jinternal tenperature

vvgz gdj ust efl t%aﬂ)%idﬁdéﬁ 4b€n§c?i@1r‘5 feéorﬁ@rﬁllt@tcéhi KA rthermh igphed ‘é%h@ was
20

20C and Boc. APl PCHL %ﬁ@#}ﬁ@aﬁ%ﬂté%@ e <faRSteRer i BT 30

m nut es and ”}ﬁﬁ‘e%() Er%ghla réd} é"’WaEep Iﬁé&béﬁ%ﬁh?%nbﬁhc

filtration, pro ano r|e y pu ng air t?ﬁrough

the sanple fwluﬁxg\wmhnmtgmﬁﬁmf dﬂivﬁmcbwtd hmetm:ioed animenivedlutethaneln at

40C. Yield: 130 g (84%. 25 (iii) tent-Buty

7- benzyl - 9100x4985; 570tn%iabi)ctpcglmQlesltb]mml@d:{Séa,ﬂaW/hhte hydr ochl ori de A
5L, three-necked flask was equi pped with an overhead stirrer, a

thernoneter and a nitrogen bubbler. Water (1.4 L), dichloronethane (1.4

Preparation B(T)

Preparation of Compound B (Method I)

15 (i) tert-Butyl 2-bromoethylcarbamate
Sodium bicarbonate (6.15 g, 0.073 mol) and di-z-butyl dicarbonate (11.18 g,
0.051 mol) were dissolved in a mixture of HpO (50 mL) and
dichloromethane (150 mL), then cooled to 0°C. 2-Bromoethylamine
hydrobromide (10.0 g, 0.049 mol) was added slowly as a solid, and the

20 reaction was stirred overnight at 25°C. The dichloromethane layer was
separated, washed with HoO (200 mL) and washed with a solution of
potassium hydrogensulphate (150 mL, pH = 3.5). The organic layer was
dried (NapSO4) and concentrated in vacuo. The crude oil was
chromatographed on silica gel, eluting with dichloromethane to afford 7.87

25 g (72%) of the sub-title compound as a clear, colorless oil.
1H NMR (300 MHz, CDCl3) § 4.98 (bs, 1H), 3.45-3.57 (m, 4H), 1.47 (s,
9H)

API-MS: (M+1-C5HgO7) 126 m/z



WD 02/ 083687 PCT/ SEO2/ 00724 44 L), sodium bi carbonate (150 g, 1.79 nol)
and 3-benzyl - 9-oxa-3, 7- di azabi cycl o[ 3. 3. 1] nonane x 2 HC1 (130 g, 0447 nol,
fromstep (ii) above) were all charged in order. The m xture was stirred
rapi dly forwaeorossesutes and then di-tert-butyl dicarbonatec/$eca®2s, 0.491
nol) was added slowy. 5 The m xture was stirred rapidly for three hours at
roomtenperature. The organic |layer was_separated, dried with magnesi um
sulfate, filtered and concentrated to 48ford 160 3 of an off-white solid.

The of f - whi t e (§b3iBtnegkd-ozhg, Grdthzabicyclal333 . 1 nonarex é&@bd flask equi pped

i th head sti , th t 1 | .. Ethyl
hcetate (0.6 s anraisgadlive Brepgraran 1 BaF ERHeon LEPAEBReA) ~10c A
sol ution of He 0 ‘}L%a@l%eé‘h[e%edﬂ@ﬁc%&%@g&?%‘%ﬂ?a%&@m&%&ﬂ as | ess

than 4. The hy rochlori-de sal precipita ure was stirred
for an additi gRgdndaedtér adde RITRRUEIndenss. CAljuesiseRydybfdrhic #id qugvashed
with ethyl acetate (0.1 L), and dried overnight in a vacuum oven. The
whi te crystsal IO 763Lpﬂcﬁdlmml)vwa:gbédbdlt%so@dﬁbéﬁ@%@d@b@lsul@hm)yl)-@rdxa&t yl
9- oxa- 3, 7-di azabi cycl of 3. 3. onane- 3- car boxyl ate hydrochl ori de

Hydr ochl ori de 3s%rﬂtazab16m1§li%%rlinqnﬁye a@89eg=( 94%%/ gm0b S131?1 ﬁ%ﬂafatbﬁ%’d H56% 20

Pd(OH)2-C (7.5 char.oged to a d tor bottl e t

(0.5 L) was a&ngﬁe tﬂ?'lenﬂgﬁlf?e %@gz‘?é%#f\ﬁ/‘f’g p&;rolgﬁaerﬂ% ii(?m)sphere
of hydrogen atdls%oﬁvetaadt o0Pe E@?&tﬁe‘aﬂng{@ﬁc rﬂﬁ&tdr@rfefi 1%6% aeabysyss and was
found to be conplete after one hour he catalyst was filtered and the
filtrate was chowedthatikel réastieh fwascoapleitf -Thiei dontenty steed tosled Bbrqumoduct .

The crude product was dissolved in hot acetonitrile (1.2 L), and then

filtered wiil éemperatume TFaluenealeblawasipddadeandithenmixting wae stimed fmaz L) .

The cl ear sol ytion. | 0 n n T re. Th
€ clear so gwomm utes. a].l'h %est Refe s%pgra ed. ’Phegactlue%tus pﬁgse ws Reriaed " ©

to the original reaction vessel and aqueous sodium hydroxide (10M, 0.85 L,
8.5 mol) was added in one portion. The internal temperature rose to 80°C
and the mixture was strongly basic. Toluene (0.8 L) was added when the

15 internal temperature dropped to 55°C. After stirring vigorously for 30
minutes, the toluene phase was separated and returned to the original
reaction vessel. 2-Propanol (1.9 L) was added and the internal temperature
was adjusted to between 40°C and S0°C. Concentrated hydrochloric acid
was added (until acidic) at such a rate to maintain the temperature between

20 40°C and 50°C. A white precipitate formed. The mixture was stirred for 30
minutes and then cooled to 7°C. The white powder was collected by
filtration, washed with 2-propanol (0.4 L), dried by pulling air through the
sample for ten minutes, and then further dried in a vacuum oven at 40°C.
Yield: 130 g (84%).

25
(iii) zerr-Butyl 7-benzyl-9-oxa-3,7-diazabicyclo[3.3.1]nonane-3-carboxylate

hydrochloride
A 5L, three-necked flask was equipped with an overhead stirrer, a

thermometer and a nitrogen bubbler. Water (1.4 L), dichloromethane (1.4



first crop of crystals was collected and dried under vacuumto afford 52 g
of sub-title conpound as a white solid. The filtrate was concentrated to
near WO 02/ 083687 PCT/ SE02/ 00724 45 dryness, then dissolved in hot
acetonitrilwo(@odes), and diluted with ethyl acetate (0. 4pdIySEo2/d073€cond
crop of crystals (38 g) was obtained after cooling the solution to 10C
Both crops were found to be conparabl e by GC analysis and 1H NMR anal yses.
Conbined yield: 90 g (83%. 5 (v) tent-B g

7-[ 3- (4- cyanoani | sodeymr dispryormtexd S8, 2, dla aaly cened 33-Benzyl-9-oxmae- 3

o oxar 5. 7 a SRR EPL R 3 A e Foe! (15D iso B9 w0l S sem 6 Pbgedbove:

1.1 g, 4.15 nd K2CC3
(3.5 g, 25 mmp#g aﬁafge}éﬁgrcyeiﬂd\%\gsﬁ@%rede %’%9 Q'r%d r&iﬁﬁf f%ﬁ&‘?il%ﬁ gadded
and the m xt upgdwWiéh 8i-ldrebel divagstgiate @113 B( 0491761 fad Added Aesly.
concentrated in vacuo to give 0.933 g of the free base. This was then

m xed Wi ths3- (Maeaymumanwas sturqzd m;p;dlyzlfor rhla‘eh)hlobtsnate:mesrutqmtpnmmﬁe (Eme
Preparation A(ii) nge , rmg 15 and K2QC03 , nmol )
in MeCN (18 moygam% Yea SR .Sﬁ@arﬁﬁesh drigd Witk magnesivg @uHaW. g"ﬂter%é aeéc bef or e

bei ng concent ted Q'@as S_tr 0 n.) and
1 M NaCH (50 °e“?Jﬁg #@g%,@@%ﬁﬁ %ﬂlﬁfﬁg"* B@WF%&? Kévg"é'lﬁed tw ce
wi t h aqueous 680 r r it dain
vacuo. The 200p ductto\j\bgfé%gpgrﬁ3 g%{égyﬂ%qiaé%mtﬁ%gr%§%a %tg—%e?hg with a
gr adi ent of -, thérmlonester andeama/ddl‘a@leﬁ&hﬁl Ethyl atdtyted0160E) a5 J:h&gbdl and

1000: 1000: 1), to give 1.47 g (91% of the sub-title conmpound. Mg

4-{[ 3- (9- QRa- shwclaaraspém@w%pgolsd 19 nbWC3- 4 Isphutiopyaf| e WO(}IOIS@WZ(& 5

nitrite

was added dropwise until the pH was less than 4. The hydrochlonde salt

precipitated and the mixture was stirred for an additional hour. The product

was cqllected by filtration, washed with ethyl acetate (0.1 L), and dried

overnight in a vacuum oven. The white crystalline product weighed 146 g
15 (92% yield). |

(iv) tert-Butyl 9-oxa-3,7-diazabicyclo[3.3.1]nonane-3-carboxylate

hydrochloride _

Hydrochloride salt from step (iii) above (146 g, 0.411 mol) and 20%
20 - Pd(OH)-C (7.5 g) were charged to a Parr hydrogenator bottle. Methanbl

(0.5 L) was added and the bottle was shaken vigorously under an
atmosphere of hydrogen at 3.5 bar. The reaction was monitored by GC
analysis and was found to be complete after one hour, The catalyst was
filtered and the filtrate was concentrated to afford an off-white crystalline
25 product. The crude product was dissolved in hot acetonitrile (1.2 L), and
then filtered while hot. The filtrate was diluted with ethyl acetate (1.2 L).
The clear solution was allowed to stand overnight at room temperature. The
first crop of crystals was collected and dried under vacuum to afford 52 g of

sub-title compound as a white solid. The filtrate was concentrated to near



The sub-title conmpound was obtained in 96%yield using an anal ogous
procedure to those described in Preparations C(v) and D(iii) bel ow, using
tert-butyl 7-[3-(4-cyanoanilino)propyl]-9-oxa-3,7-diazabicyclo[3.3.1]-
nonane- 3- camapeyisasse (from step (v) above). WO 02/ 083687 Pedr/§i0086700724 46
(vii) -Conmpound B To a solution of tert-butyl 2-bronoethylcarbamte (4.21 g,
0.019 nol; see step (i) above) in DW (65 m.) was added 4-{[3-(9-oxa-3, 7-
5 di azabi cycl o[ 3. 3. 1] non- 3-yl) yI]am 0 }benzonitrile (see step (vi)
above, 4.48 g,drgnd46thenl dmmhdec{) gohyd;eiomtrde((@ 4@L)nnd diloed wish)ethgihe

m xture was stirre &e‘gv ght t 35C. and rS) ncentrated_ in vacuo. The

regi due h}/vas dceiats S %FQST?P P%?%%gatséfg rﬁi) ht%@% efiex$qqlingat ur at ed
' 110

20150 ) Tt sHIERIHE 2 D, a5 SHEIELEY P imipIoR e (

concent rat ed 'aﬂal'ns@fé%d TR SOMRUSRIyS8e]- O 0Bhoa ol hg‘zh&sm?t ographed (x2) on

silica gel eluti w t h chl or of orm net hanol : ¢onc. :0.02) to
afford 3.75 g (56% of the title conpound. 1H NMVR (300 MHz, CDBCD) S
7.37-7.40 (d, J=8.8 Hz, 6 64-6. 67 (d .8, _2 3.94 (bs,
2H), 3.21-3. 31v) wyt-Bugyl 7 Yanoauglino)pyopytl-3-039-3,7-diazghi 3.1t bs, 2H),
1.39 (s, 9H) 13C N (a75 CD3CD) 8 158.5, 134 7, 121 9, 113 2, 97,7,

80.3, 69.2, 5% 18 57.3, 41.9, 38.3, 28.9, 26.2. API-M5. (M)
= 430 'z 20 .35 WA.03H0AAEEA: BETR5R1 90%a%, MIERALA R B 1hdnane-3-

carboxylate (see step (iv) above; 1.1 g, 4.15 mmol) was mixed with MeCN
10 (46 mL), water (2.5 mL) and KpCO3 (3.5 g, 25 mmol). The mixture was
~ stirred for 4 h before CHCI3 was added and the mixture was filtered through
Celite®. The filtrate was concentrated in vacuo to give 0.933 g of the free
base. This was then mixed with 3-(4-cyanoanilino)propyl 4-
methylbenzenesulphonate (see Preparation A(ii) above; 2.1 g, 6.2 mmol)
15 and K»CO3 (0.86 g, 6.2 mmol) in MeCN (18 mL), The resulting mixture
| was stirred overnight at 60°C before being concentrated in vacuo. The
residue was treated with DCM (250 mL) and 1 M NaOH (50 mL). The
layers were separated and the DCM layer washed twice with .aqueous
NaHCO3, before being dried (NapSO4) and concentrated in vacuo. The
20 product was purified by flash éhromatography, eluting with a gradient of ~
toluene : ethyl acetate : triethylamine (2:1:0 to 1000:1000:1), to give 1.47 g
(91%) of the sub-title compound.

(vi) 4-{[3-(9-Oxa-3,7-diazabicyclo[3.3.1]non-3-yl)propylJamino} benzo-

25  nitrile

The sub-title compound was obtained in 96% yield using an analogous
procedure to those described in Preparations C(v) and D(iii) below, using
tert-butyl 7-[3-(4-cyanoanilino)propyl]-9-oxa-3,7-diazabicyclo[3.3.1]-

nonane-3-carboxylate (from step (v) above).



47 Preparation of Conpound B (Method I1) (i)

[ 2- (7- Benzyl - 9- oxa- 3, 7- di azabi cycl o[ 3. 3. 1] non-3-yl )ethyl]carbamc acid 5
tert-butyl ester Alternative 1 (a) 2-(tent-Butyl oxyearbonyl am no) et 4yl

tosyl at e 10whd ®@B3s87 on of p-tol uenesul fonyl chloride (28.48CHSEIVA@24mD] ) in
di chl eronet hane (100 nlL) was added dropw se over 30 mnutes at OCto a

m xture of tent-butyl N-(2-hydroxyethyl)carbamate (20 g, 120 mol),
triethylamne (18.80 g, 186 nmol) and t APmet hyl anmoni um chl oride (1.18 g,
12.4 mrol ) in dichloronethane (120 nL). The mi xture was stirred is at 0C

for 1 hour t_hig, fEItered £Washl ng with dichl oronethane (100 nmL.). The
filtrate was )1 %citric acid (3 x 100 nL) and brine- (100 niL).

The organic | r tered. The
filtrate was %ﬁée‘%ﬁﬁmg %Fgﬁ%\%étylr %cegéd{@gggﬂtﬁ%ttf(@ \% an olfnli 5%%‘he oi |
was , dissol vegp n(rﬁt Iabbv@)cahatﬁwmo(aﬂ.)nﬂnd Wﬁlﬁnadc&ﬂ hex{E3169-8Ra-3,760 nl)
was added sl owy. e resultant slurry was- stirred at room tenperature
for 17 hourss ahaizableyeld]3 B3t dnent3-yinropyl]dneino shengohitdlev(aee stap ifed abowe, h

o s oo PG,
3, 3. 38 (s oo 87 (2H,
<(1) PARNAAE azqrdé (%Té L4 éc_% C g é’?gcfé’géW”E@ri"s\%@Pogﬁ%d%@“Z( b) (

[ 2- (7-Benzyl - mxalséomeenazawhmfsﬁ@ﬁ@ns (80 RI9Nart WhasBEAWkiE AhaBea aci d

tert-butyl ester
sodium chloride. The aqueous layer was extracted with dichloromethane (1

10 x 150 inL). The combined organic extracts were dried (NapSO4) and
concentrated in vacuo. The crude red-brown oil was chromatographed (x2)
on silica gel eluting with chloroform:methanol:conc. NH40H (9:1:0.02) to
afford 3.75 g (56%) of the title compound.
1H NMR (300 MHz, CD30D) § 7.37-7.40 (d, J=8.8 Hz, 2H), 6.64-6.67 (d,

15 J=8.8 Hz, 2H), 3.94 (bs, 2H), 3.21-3.31 (m, 4H), 3.01 (bs, 4H), 2.47-2.59
(m, 8H), 1.90 (bs, 2H), 1.39 (s, 9H)
13C NMR (75 MHz, CD30D) & 158.5, 134.7, 121.9, 113.2, 97.7, 80.3,
69.2, 58.8, 58.1, 57.5, 57.3, 41.9, 38.3,28.9, 26.2.

API-MS: (M+1) =430 m/z

20

25



A sol ution of 3-benzyl-9-oxa-3, 7-di azabi cycl o[ 3. 3. 1] nonane di hydrochl ori de
(see Preparation A(vi) above; 10 g, 34 mmol) in water (25 5 nlL) was added
slowy to a solution of sodium bicarbonate (10 g, 119 mml) in water 10
m.). More waoar/no§fesnl) was added and the mixture was stirrez/sEat/oe7eom
tenperature for 10 minutes. A solution of 2-(tert- butyl oxycarbonyl am no)
ethyl tosylate (see step (a) above; 11. 92 g, 37 mol) in toluene (40 nl)
was added. This m xture was then heated Et 65 10 70C for 7 hours before
stirring at rBupatasiondd@Dure overnight. The reaction was reheated to 50C
and the phaseg were, separated. [The ) | ayer was extracted with

t ol uene (40 eparationot GompeundB Methaddlhi ¢ Tayers were washed with
saturated sodi um bi carbonate (25 nL) The sol vents were evaporated under
reduced pressure to yield a mxture of oil 15 and solid (13 g, >100%.

Et hyl acet ate(? 0-(lBe 9%;¢at3¢<ﬁ@zaﬁl : B )y W R cagthetic Lazi@ portion
of the oily solid g, 138 Nt JUeou ' ed and t he
organic Iayerumabh@ﬁeﬁgaln mnth citric acid (10% 20 nL) The aqueous

| ayers were conbined and treated with solid sodium bicarbonate until
neutral . The aqueous phase was extracted with 20 ethyl acetate (2 x 50 nmL),
dried over-magnesi um sulfate and filtered. The filtrate was evaporated to
dryness undergggﬂﬁégﬁ—gressure to give the sub- title conmpound as a.
colourl ess sem -solid, which solidified fully when stored in the
refrigerator (4.68 g, 93%9. mp. 58-60C. 25 1H NMR (SOONPE, CDC13) S 1.46
(9H, s), 2.38(d).5{letBhtylgxycabonlambno)éthikil togylagk 75- 2. 85 (4H TT) 3.22 (2H,
q), 3.26 (2H, s), 3.83 (2ZH Dbs), 6.17 (IH bs) 7. 2 7.4 S . M5 mz =
362 (MH+) .10 WoADdeseB 7oPrtalsamsalfond 4bloride (28 40 g, 148 mmol) in

dichloromethane (100 mL) was added dropwise over 30 minutes at 0°C to a
mixture of tert-butyl N-(2-hydroxyethyl)carbamate (20 g, 120 mmol),

triethylamine (18.80 g, 186 mmol) and trimethylammonium chloride
(1.18 g, 12.4 mmol) in dichloromethane (120 mL). The mixture was stirred
15 at 0°C for 1 hour then filtered, washing with dichloromethane (100 mL).
The filtrate was washed with 10% citric acid (3 x 100 mL) and brine -
(100 mL). The organic layer was dried with magnesium sulfate and then
filtered. The filtrate was concentrated under reduced pressure to give an oil.
The oil was dissolved in ethyl acetate (40 mL) and then iso-hexane
20 (160 mL) was added slowly. The resultant slurry was stirred at room
temperature for 17 hours and then filtered. The collected solid 'was washed
with iso-hexane (240 mL) to yield the sub-title compound as a colourless
powder (25 g, 64%).
m.p. 64-66°C.
25 1H-NMR (300MHz, CDCl3,) § 1.40 (9H, s), 2.45 (3H, s), 3.38 (2H, q), 4.07
(2H, t), 4.83 (1H, bs) 7.34 (2H, d), 7.87 (2H, d).
MS : m/z =216 (MH*(316)-Boc).



Alternative 2 (a)

3-(7-Benzyl - 9- oxa- 3, 7-di azabi cycl o[ 3. 3. 1] non- 3-yl ) et hyl ] pr opi onam de
Triethylamne (3.60 g, 35.7 nmol) was added slowy to a solution of 5

3- benzyl - 9- epe2B83681i azabi cycl o[ 3. 3. 1] nonane di hydr ochl or i pEer/sKosee 24
Preparation A(vi) above; 5 g, 17 mmol) in ethanol (50 nL). Acrylam de
(1.34 g, 18 mmol) was added to this m xture, which was then heated at
reflux for 7 hours. The reaction mi xtqrésvvas t hen concentrated under
reduced pr ess(p)e[2-(iaBenzylBoxa-3, Tadiazabieclofd By nonidde ¢thyllearbsninagid 10 wer e
added to the res'| dui and, the mxture extracted with ethyl acetate (2 X
200 nL). The SiE¥ gani c extracts were dried over nmagnesium sulfate,

filtered and goncent und re : 1 '

Sol 1 a0 Thi e vds Ted RS 0 (1 oA PO A P diRallofPlofs SIAEREDS
title conpoundg; : 08, . i c. VRl HVFat 13) S
2.39 (2H,rrpt ;J @éﬂy?%&%l%idez%% Pgﬁégﬁ%@A%ﬁZgﬁé%ﬁol% . 3. 36915)( 2H, eéf;%,@@s. 291
(2H, bs), 5. 0™l()lwhs ddkjed sTowB-t3.axbhytii, ofrspdiutn Bisarbonde (18tg, 149 mmMol ( 1H,
bs). Ms: mz = 290 %M;;ﬁ 20 (b) ) )

[ 2- (7- Benzy! - 00 Biater 3 Omnbi).o Mse ¥aterdP ank) wanaddesl and) the myikfusa Mg stisredci d
tert-butyl ester NoBY OMOSUCELA Mele (B Oufhuedd "R JoriS: 2930 b, 0r i ons
3-(7-benzyl -9 = r@qﬁg, - | Yat .- opronam de
(sfae stepy(a) bgég?/)éfczgﬁgg, 1 h%{l%q[ ?)r?§l|c§lc%)at ggésél éf tggt -Q%Jﬁ\%eéx}ggzﬁ% 87
tert-butanol @imdl) i8loliakie &0l rwastuddadoThi2Mixtuye wah ehemi hdatsdeatvéis t hen
heated at 60-65C for 30 m nutes. The reaction was allowed to cone to room

tenperat url® af@°€hiom Tehaurs (bedorenstjrrings atatensu . temperatiset gvernighd.  dker act ed
with ethyl ac 8 (s reRatl b5 503K a5 pr]%gesoxgv %nsle%axea)‘éet: ks aqueous

layer was extracted with toluene (40 mL) at 50°C. The combined organic

layers were washed with saturated sodium bicarbonate (25 mL). The
solvents were evaporated under reduced pressure to yield a mixture of oil

15 and solid (13 g, >100%). Ethyl acetate (50 mL) and citric acid (10%, 25
mL) were added to a portion of the oily solid (5 g, 138 mmol). The aqueous
layer was separated and the organic layer washed again with citric acid
(10%, 20 mL). The aqueous layers were combined and trcate.d with solid
sodium bicarbonate until neutral. The aqueous phase was extracted with

20  ethyl acetate (2 x 50 mL), dried over magnesium sulfate and filtered: The
filtrate was evaporated to dryness under reduced pressure to give the sub-
title compound as a colourless semi-solid, which solidified fully when
stored in the refrigerator (4.68 g, 93%).

m.p. 58-60°C.

25 lH-NMR (300MHz, CDCl3) & 1.46 (9H, s), 2.38-2.57 (4H, m), 2.6-2.68
(2H, m) 2.75-2.85 (4H, m), 3.22 (2H, q), 3.26 (2H, s), 3.83 (2H, bs), 6.17
(1H, bs) 7.2-7.4 (5H, m).

MS: m/z =362 (MH™).



WO 02/ 083687 PCT/ SEO2/ 00724 50 were washed with brine (50 nlL), dried over
magnesi um sul fate, filtered (washing the filter cake with ethyl acetate
(50 mL)) and then the filtrate concentrated under reduced pressure to give
the sub-titwo@mspmeund as a brown oil (6.5 g, >100% . 5 1lrenddes20800MHz,
CDC13) 6 1.46 (9H, s), 2.4-2.58 (4H, m, 2.58-2.7 (2H, m 2.75-2.91 (4H,
m, 3.22 (2H, q), 3.28 (2H, s), 3.83 (2H bs), 6.19 (1H, bs) 7.2-7.42 (5H,
m. Ms: mz = 316 .(MH#). |0 Al ternativéd3 (a)

3- Benzyl - 9- oxé@wabl cycl o[ 3. 3. 1] nonane Al vol unes and equi val ents
are neasured with respect to the anount of 3-

benzyl - 9- oxa- 3, 7- dlazablcyclo[3 3.1 ]nonane di hydrochl ori de (see 15

Preparation A ﬁ%s sodi um
hydr oxi de sol v -

benzyl - 9- oxa- %ﬁaﬂylam C(mbog33571 9m»easilaaa@tr @rdwlg tdj% é&ﬁu@i ¢F

206.03 nmole, 1.0 eq., see Preparation A(vi) above he m xture was

stirred under %b@m@@mxahé,atchdzabmy@h@éddnmm at dl]nydrocldrmde at useeef or 30

20 m nutes by which. tine t cle ers had forned, The | ower, aqueous
| ayer was rendieRATationy A(NQ%Vﬁegeg’s@y mimalh inethepel (34 md)e ofsbilanal d@free

emoved = 430 e BofSrbSPRAS oL IE TR Ml Hnido °Wrﬁﬁ”§th8% piRtetR
concentrated tpfgy ol Woﬁf's 24 eMeatthor Phikdure Kphd 515 n%f’édyﬁh fat this

25 stage showed 0.06% water in the solution. The ut| on o

sub-title conpdured fresompe.ctWatet I(§0 44108 d) sodibm Hﬁdrmmiee(l M,01 30mIVas used
as such in a subsequent step. WO 02/083687 PCT/ SE02/ 00724
10 were added to the residue and the mixture extracted with ethyl acetate

(2 x 200 mL). The combined organic extracts were dried over magnesium
sulfate, filtered and concentrated under reduced pressure to give a colourless
solid. This was recrystallised from ethyl acetate (50 mL) to give the sub-
title compound (3.80 g, 76%).

15 m.p. 157-159°C,
1H-NMR (300MHz, CDCl3) & 2.39 (2H, t), 2.42-2.61 (6H, m), 2.82-2.95
(4H, m), 3.39 (2H, s), 3.91 (2H, bs), 5.07 (1H, bs), 7.18-7.21 (2H, m), 7.25-
7.39 (3H, m), 9.5 (1H, bs).
MS: m/z =290 (MH™).

20
(b) [2-(7-Benzyl-9-oxa-3,7-diazabicyclo[3.3.1]non-3-yl)ethyl]carbamic acid
tert-butyl ester

N-Bromosuccinimide (6.0 g, 33 mmol) was added in portions over 1 minute
to a solution of 3-(7-benzyl-9-oxa-3,7-diazabicyclo[3.3.1]non-3-yl)ethyl]-
25  propionamide (see step (a) above; S g, 12 mmol) in potassium fert-butoxide
in fert-butanol (1 M, 81 mL) and tert-bufanol (20 mL). The mixture was
then heated at 60-65°C for 30 minutes. The reaction was allowed to come
to room temperature and then water (100 mL) was added. The mixture was

extracted with ethyl acetate (2 x 50 mL). The combined organic extracts



51 (b) 2-(tert-Butyl oxycarbonyl am no)ethyl2, 4, 6-trinethyl benzenesul fonate
Triethylamne (65 nm., 465.3 mmole, 1.5 eq) was added in one portion to a
solution of tert-butyl N (2-hydroxyethyl)carbamate (50.11 g, 310.2 nmol e,
1.0 eq.) inwdichsmsonet hane (250 nl, 5 vols). The sol uti oreowstogombed to 5
-10C and trinet hyl ami ne hydrochloride (14.84 g, 155.1 mole, 0.5 eq.) was
added in one portion. The resultant m xture was cooled further to -15C,
stirred for 5 minutes, then treated witB0a solution of nesityl enesul fonyl
chl oride (74. Werg,wahed withrbrige (50 1mby) driied ouércagnesimemhsuifatg, 28ltered, 5

YOS ! 2 T D bl Sl S h STREA T S IR O
i i -1 3 i 00 , 8
T ot SShpdiel A, i DGR o By MR MR 0L,

stirred rapi dlbyo\{,lq)(,il%gi%'ngl@g%)and then the two |ayers were separated. A
sol vent swap from di chi ofomethane to i sa 15 propanol was carried out by

distillatign dy-NadRYSEOMEIES EDEl3) §A|46(UH, WA 406584 h 9205812) (2R
replaced with iso- prgpanol (450 rgvl) (i nlti\z;éz?i pressure V\)I;S 450 rgbar, b.p
24C, final pregsis-2ek (AHompA22 (BHp q),362&)2H, &) 3t8%e(dHhdog)f 618 1H,
distillation, solvent &150 ) was renoved to bring the volune down to 350
m. (7 vols wi o) 7-337pé% 5Iflom ‘he armount of tert-butyl N 20

(2- hydr oxyet hyldcar ba d). The solution was cooled to 25C, then

water (175 m&%@%ﬁéfm-y with stirring, causing the solution
gradually to turn cloudy. No solid had precipitated at this stage. Mire

wat er (125 nlL) was added, and a solid precipitate started to formafter
about 75 wlL hdtrhepre added. The internal tenperature rose from25C to 31C.

25 The mixture was stirred slowy and cooled to 7C. The solid was collected
by filtration, washed with iso-propanol:water (1:1, 150 nlL) and dried in

vacuo at 40C figrs B MW .19 DbitSi05SHS HibhasOPOUnd @S a white

All volumes and equivalents are measured with respect to the amount of 3-

benzyl-9-oxa-3,7 -diazabicyclo[3.3.1]nonane dihydrochloride (see
15  Preparation A(vi) above) used. Toluene (420 mL, 7 vols) and aqueous
sodium hydroxide solution (2M, 420 mL, 7 vols, 4.0 eq) were added to 3-
benzyl-9-oxa-3,7-diazabicyclo[3.3.1]nonane dihydrochloride (60.07 g,
206,03 mmole, 1.0 eq., see Preparation A(vi) above). The mixture was
stirred under nitrogen, heated té 60°C and held at this temperature for 30
20 minutes by Whioh time two clear layeré had formed. The lower, aqueous
layer was removed, and the toluene solution of sub-title compound (free
base) was azeodried at atmospheric pressure (total volume of solvent
removed = 430 mL; total volume of toluene added = 430 mL), then
concentrated to a volume of 240 mL (4 vols). Karl Fischer analysis at this
25 stage showed 0.06% water in the solution. The dried solution of sub-title
compound (theoretically 44.98 g, 206.03 mmole, 1.0 eq) was used as such in

a subsequent step.



crystalline solid (92.54 g, 87% . WD 02/083687 PCT/ SE02/ 00724 52 mp. 73.5C
1H NWVR (300MHz, CDC13) 5 1.42 (9H, s), 2.31 (3H, s), 2.62 (614, s) 3.40
(2H, q), 4.01 (2H, t), 4.83 (1H, bs), 6.98 (2H, s) 5 (c) [2-(7-B enzyl -9
-oxa- 3, 7-di ssapdposysto [3.3. 1 Jnon-3 -yl) ethyl] carbam c ecisskozioent - but yl
ester,” 2,4,6-trinmethyl benzenesul onic acid salt A warm (28C) sol ution of
2-(tert-butyl oxycarbonyl am no) ethyl 2,4,6- trinmethyl benzenesul fonate
(70.93 g, 206.03 mmole, 1.0 eq, see ste b above) in toluene (240 n_, 4
vol's) was adde®) 2efert-Butyloxyearbanylammelsihyld 4.6-trimethylbenzenesulfonate

7>

O one (240 iR L B HBE 5 Bitiot8 105 o3 Wef Bl dus RO o v
stirred rapidl %TI&HHi'xeéf f&'f—ﬁ@t??%@“ﬁﬂio%ﬁ}irl rl?sfmaqgg?(f).gz gg Y ﬁlglotig,ieck

reaction was left to stir at anbient tenpefature ours.

white solid pr.ecqpiihadichlofsinéthame @50nma, Satods)y eTheovolatbn! twa@rtoolddetoni xt ur e
was 15 cooled to +9C, and sub-title conpound was col lected by filtration.
The reactison 168G endwasnethghedneviytirochlovidnd(1¢ 8d0g,n§5. &ndmmil) €5 teg.)t he
filter. The filter _cake was.washed with toluene (150 nL). The white solid
product was sWes pddediin ogerpartion kg resyltanthmixtyre swst epodesh Surdhar t@ei ght in
vacuo at .40C. f 23 hours. The yield of sub-tit]e conpound obptai ned was
79.61 g, 20 14-11.5%*717@%‘?31 6%‘% ghén‘élBTfFBi nthens j treat eWa%d RasAlutigs (H70 ni)

The i xtar e w2t RSSO I CEPEPEP & 3t o el PR SR 5 mut on
Wi th rapid stidichiBghmetifnd (250 ANSISvIIEY, vveP o8 rﬁﬁﬂ%sfsflfcﬂ; thdDfhe! MidtRale

sol ution was concentrated to 200 nL by 'vacuumdistillation p 50-54C at 25

650- 700 mhbay; fempéfturet rehifinedddElont -107C. ehce e Adutich Svdd bahpRie a

progressed, the solution becane cloudy due to the formation of sub-title
precipitate had formed and the mixture was stirred at -10°C for a further 30

minutes. Water (400 mL, 8 vols) was added and all of the precipitate
dissollved. The mixture was stirred rapidly for 5 minutes, and then the two
layers were separated. A sc;lvcnt swap from dichloromethane to iso-
15 propanol was carried out by distillation at reduced pressure. Solvent was
removed (450 mL) and replaced with iso-propanol (450 mL) (initial
preséure was 450 mbar, b.p. 24°C; final pressure was 110 mbar, b.p. 36 °C).
At the end of the distiliation, solvent (150 mL) was removed to bring the

volume down to 350 mL (7 vols with respect to the amount of tert-butyl N-
20  (2-hydroxyethyl)carbamate used). The solution was cooled to 25°C, then
water (175 mL) was added slowly with stirring, causing the solution
gradually to turn cloudy. No solid had precipitated at this stage. More
water (125 mL) was added, and a solid precipitate started to form after about
75 mL had been added. The internal temperature rose from 25°C to 31°C.
25  The mixture was stirred slowly and cooled to 7°C. The solid was collected
b}" filtration, washed with iso-propanol:water (1:1, 150 mL) and dried in
vacuo at 40°C for 21 hours to give the sub-title compound as a white

crystalline solid (92.54 g, 87%).



conpound. It was assuned that 20% of the original anmount of 3-benzyl-9-
oxa- 3, 7-di azabi cycl 0[ 3. 3.1 ] nonane renmained in the filtrate, and so extra 2
WO 02/ 083687 PCT/ SE02/ 00724 53 (text-butyl oxycarbonyl am no) et hyl

2,4, 6-tri nemyydzmsssenesul fonate (14.20 g, 41.21 mmol e, 0, PCEsPo2/aR4 added
in one portion (charged as a solid rather than as a solution in tol uene).
The cl oudy solution was heated at 67C for 8 hours with rapid stirring, and
then left to stir at anbient tenperaturé for 11 5 hours. The m xture was
cooled to +8Cmand@3.58G-titl e conpound was collected by filtration. The
reaction vessel was washed with nore toluene (2 x 30 nlL), and added to the

filter. The whH-MBI @F80MEyCRClps t42t(PBns), &3 eBH,m), 152rt6Hsp3.40t hen
dried to const wej v 40 r_ 7. hours. The yield of
sub-title conﬂgﬁmﬂ)’\ﬂa@{]@: ‘ggjl&fi )rﬁ%{&H?@% 1o The conbi ned yield of
sub-title conpound (a white solid) was 102.86 g, 183.11 nmole, 89% mp.
190- 190. 5C 1H NWR (300MHz, CDC13) 8 1. 43 (9H, s), 2.17 (3H, s), 2.51 (6H,
s), 2.73- 2 8Qc 2(7-Benzd-98x4-39Adi cibamie 3did(2H,
bm), 3.89 15 fzgirmiz%—rﬁ?ﬁ— : —br),
7.42-7. 46 ( 5H,terbutyliester, 2,4,6- tnmethylbenzenesulfomc acid salt

[ 2- (9- Oxa- 3, 7-di azabi cyclo[3 3. 1] non-3-y éeT yl']carbam c acid tert- butyl
ester 20 Met hodl warnsotR8&363) bsddatiororaft 8-((rt-08iFlexycarteaglaminb)etlyn d2.89%6-Pd/ C

[2: (7 bgazjfhtﬁiw%y@r&*éﬁ%%léaﬁ S e T ol é%gf‘]séeﬁ'rs‘ﬁés' 3 aci d
ethanol {10 mepovrRERARETPA0 b BT FiA ?&%%i?"v%ﬁt%%%efi BBt for

18 hours. Bhe@éz%zaeibgtmfﬁgrﬁnmefqdﬂw%d 209.63 thmbtd, | I@(g gpd then

washed with ethandl ~ (20 . Thé sol ution was concentrat éd reduced
pressure to gitvkieat (240 mL, 4 vols) (see step (a) above). The resultant solution was

stirred rapidly under nitrogen, with heating at 68°C for 8 hours. The
reaction was left to stir at ambient temperature for 84 hours. A thick, white
solid precipitate had formed in a pale yellow solution. The mixture was
15 cooled to +9°C, and sub-title compound was collected by filtration. The
reaction vessel was washed with toluene (100 mL) and added to the filter.
The filter cake was washed with toluene (150 mL). The white solid product
was suction dried for 15 minutes, then dried to constant weight in vacuo at
40°C for 23 hours. The yield of sub-title compound cbtained was 79.61 g,
20 1417 mrhole, 69%. The combined filtrate and washings (670 mL) were
washed with aqueous sodium hydroxide solution (2M, 200 mL, 3.3 vols).
The mixture was heated to 60°C, and held at this temperature for 20 minutes
with rapid stirring. The two layers were then separated. The toluene
solution was concentrated to 200 mL by vacuum distillation (bp 50-54°C at
25  650-700 mbar; bp 46°C at 120 mbar at the end). As the distillation
progressed, the solution became cloudy due to the formation of sub-title
compound. It was assumed that 20% of the original amount of 3-benzyl-9-

oxa-3,7-diazabicyclo[3.3.1]nonane remained in the filtrate, and so extra 2-



oil. This was dissolved in dichlorornethane (20 nmL.) and washed with sodium
hydroxide (1 M 10 nmlL). The organi c phase was separated, dried over

magnesi um sul fate and then filtered. The filtrate was concentrated WO

02/ 083687 PED 38800724 54 under reduced pressure to gi veCTVSED2/807+ti t ] €
conpound as a yellow solid (0.67 g, 87%. mp. 91-93C. 1H NWMR (300MHz,
CDC13) 8 1.46 (9H, s), 2.25 (2H, t), 2.58-2.65 (2H, m 5 2.95-3.06 (4H,
m, 3.2-3.38 (4H, m), 3.64 (2H, bs), 4.88 (1H, bs). MS: mz = 272 (MH+

Met hod 2: [2- (mrmmxwawnwbnm@a&zhtﬂ,/&,ﬁ@nm@hﬂ anzZenesvlfongle) éHq%QS]

T . i e D ol A R TR
640 1
o1 vene, (540, i NP PR AL BB SRS R B By, > ©

separated. Th ou&r\ggﬂ &%H az?:gn%%?ﬁﬁttﬁéﬂ‘léfgto stir at amblent te Perature for 11

[ 2- (7-benzyl - 9- oxa- cl o] 3. 3. 1] non- 3- )ethyl]carbamc acid

tert-butyl 5esth%Prs Warsh o idisehuesl Wt Bocﬁéd‘ét60+8°t69ﬁld”‘sub #fle 2cokBpotald) wagd wat er
(130 nL, 0.4 vo Ctric acid (32.83g, 0.3 nol eq) and 5% Pd/ C (20.8 g,

0.065 wt eq Ofcoﬁé&&d\@yeﬂiltmﬁbn caﬂmlmsmommssdamamﬂtadywnhmezmmcpe wer e
added. The conbi ned m xture was then hydrogenated _under 4 bar of hydr ogen
pressure for %2 x3Uml), rnd addadte dhe Hitfsr. rﬁhﬁWbﬂééOh%ﬂC@@t WS f¥gtiansi 1 i ca

plate with nobi]|e Xis

h
chl orof orm rretdﬁ@ﬂcigr ggrefé)g(mqsafl@él é?ﬁﬁi)@l @ng’@nggzeggm/zq)vaczw 8L APTGLRE bn  was

by Wi ght (2 a 0 0 &r anate.
Thi s showed t % ¥18P‘%°§§‘%%@Qr an\éﬁgoﬂp&q’y%r ??%g #‘r&a@ gl]llm hg&?
appear ance;,of 1iae.siHbinkl 1Yi8ldCMRPUNe cIPoiRRcs 'vﬂ‘ﬁter%dﬁd)r\@am gbid,tered
t hr ough Ki esel guhr and S washed with e?hanol (590 m., 1.84 vol).

183.11 mmole, 89%.

m.p. 190-190.5°C

1H-NMR (300MHz, CDCl3) § 1.43 (9H, s), 2.17 (3H, 5), 2.51 (6H, s), 2.73-

2.80 (2H, m), 2.90-2.94 (4H, m), 3.14-3.22 (4H, m), 3.37 (2H, bm), 3.89
15 (2H, bs), 4.13 (2H, bs), 6.74 (2H, 5), 7.12 (1H, bt), 7.42-7.46 (5H, m)

(i1) [2-(9-Oxa-3 ,7-diazabicyclo[3.3.1]non-3-yl)ethylJcarbamic acid terz-
butyl ester

2 Method 1: Sodium bicarbonate (0.058 g, 0.069 mmol) and 5% P/C (0.250
g, Johnson Matthey Type 440 paste) were added to a solution of [2-(7-
benzyl-9-oxa-3,7-diazabicyclo[3.3.1]non-3-yl)ethyl]carbamic acid zert-butyl
ester (see step (i), Alternative 1 above; 1 g, 2.77 mmol) in ethanol (10 mL).
The mixture was then hydrogenated at 500 kPa (5 bar) for 18 hours. The

25 reaction mixture was filtered through Celite® and then washed with ethanol
(20 mL). The solution was concentrated under reduced pressure to give an
oil. This was dissolved in dichloromethane (20 mL) and washed with
sodium hydroxide (1 M, 10 mL). The organic phase was separated, dried

over magnesium sulfate and then filtered. The filtrate was concentrated



25 The resulting solution of sub-title conmpound (assunmed 154.85 g, 100%
was used directly in a subsequent reaction. Method 3:

[ 2- (7-Benzyl - 9- oxa- 3, 7-di azabi cycl o[ 3. 3. 1] non-3-yl )ethyl ] - carbam ¢ acid
tert-butyl esi®vossks?, 6-trinethyl benzenesul fonic acid salt ¥CISED2/00/Ex

02/ 083687 PCT/ SE02/ 00724 55 1.0 nol eq., 1.0 rel vol/w, see step (i),
Alternative 3 above), toluene (100 ni, 2.0 vol) and aqueous sodi um
hydroxide (1M 100 L, 2.0 vol) were st i54red together for 20 minutes, then
at 30C for 10 undautredicedmdesstite fagiiesthevabetitich compowed as edyellve solidani ¢

| ayer, contai gi %9 é %—U- benzyl -9-o0xa-3,7 5

di azabi cycl of 087188 Q)S-yl )ethyl]carbam c acid tert-butyl ester, was
diluted wit hg]q%hgpglg’oéloo m, 2.0 vol.). To this was added a sol ution of
citric acid (5.°1479,”°0.3 nol eq) in water (5 niL, 0.1 vol), followed by 5%
Pd/C (1.50 g, 110: a : S they type
440L). The corl;gll\gglt} 309?{% %@%ﬁ%}%bﬁé%ﬂs ggﬁﬁ%g@4gggrw%f ydr ogen
pressure tg f @924 06qUIs m)]B2-3.88¢4 o) 8164 i BsYr4e615 JHs§, using a silica
plate with nobil edgﬁaslﬁ )2TDCI\/I 1:“12 v’?ﬂ\i}) (X i(nsmch orofglﬁl: mgt hanol :
concentrated MShovizz2C:MHD).v/v). Visualisation was by Wlight (254 nm
and by staining with aqueous potassi um pernanganate. This showed the
conpl ete disappearance of starting material and the appearance of the

sub-title 15 Nnd,, Thear ' X1 ‘ : Fo 4 ] us

Sodi um  hydr o RO 6 TG SR cpARL » Indit SRR

ki esel guhr. ThrbdnhiclRld fKButesténs acalithémyRehzdnebul (IO B, salt- @290l ) . The
resulting solution of sub-title conpound (assuned 24.15 g, 100% was used

directly ion &g dubsmdegnt.Orrebvoliwiy sestey (i)i AltGnativedabBvey tdhaghel (640
mL, 2.0 vol) and aqueous sodium hydroxide (1M, 1.6 L, 5.0 vol) were

stirred together for 15 minutes and the layers were then separated. The
organic layer, containing [2-(7-benzyl-9-oxa-3,7-diazabicyclo[3.3.1]non-3-
ylethyl]carbamic acid terz-butyl ester, was diluted with ethanol (690 mL,
15 2.16 vol) and water (130 mL, 0.4 vol). Citric acid (32.83g, 0.3 mol eq) and
5% Pd/C (20.8 g, 0.065 wt eq of 61% water wet catalyst, Johnson Matthey
type 440L) were added. The combined mixture was then hydrogenated
under 4 bar of hydrogen pressure for 24 hours. The reaction was monitored
by TLC, using a silica plate with mobile phase X:DCM (1:1 v/v; X is
20 chloroform:methanol:concentrated ammonia 80:18:2 v/v). Visualisation
was by UV light (254 nm) and by staining with aqueous potassium
permanganate. This showed the complete disappearance of starting material
and the appearance of the sub-title compound. The reaction mixture was
filtered through kieselguhr and was washed with ethanol (590 mL, 1.84 vol).
25  The resulting solution of sub-title compound (assumed 154.85 g, 100%) was

used directly in a subsequent reaction.

Method 3: [2-(7-Benzyl—9-oxa—3,7-diazabicyclo[3.3.1}non-3-y1)ethyl]-

carbamic acid fert-butyl ester 2,4,6-trimethylbenzenesulfonic acid salt (50 g,



3- (4- Cyanoani | i no) propyl - 4- met hyl benzenesul fonate (see Preparation A(ii)
25 above; 0.30 g, 0.92 mmol) and potassium carbonate (0.2 g, 1.38 muol)
were added to a solution of [2-(9-o0xa-3,7-diazabicyclo[3.3.1]non- 3-

yl) et hyl ] camaroviosssati d tert-butyl ester (see step (ii), MedmwsEoloeove;
0.250- g, 0.92 nmol) in ethanol (5 mL). The reaction nixture was heated to
70C for 10 hours before concentrating the m xture under reduced pressure.
The WO 02/ 083687 PCT/ SE02/ 00724 56 residdue was partitioned between et hyl
acetate (20 ml)0 amd esodi.Qrrel Vgldviseel step (MAltemative. 3 m@qtoéléﬁm @R8se was

concent rat od HbeP0 FENEeReds SPRUFb bydiaide IV QR doi 20 19) 306%g) . The
W ih a sol u ?SSE%?%? o B 20 B o g S0P o 20 n?%‘%s ?ﬁd‘ﬁbl?"ﬂzéiﬁigﬁﬁ

phase was sepaj&teren %ﬁtéte&dThWotgaﬁ@gtyufncBmhﬁﬁg f2-(T-belkyl Loxd-B,720d
extracted with ethyl acetate (2 x 10 ). Al organic phases were

conbi ned, dri eﬂazabmyc@gﬁe]ganBs)d)e‘t}agtl]a:aﬂmmuictabmlrteﬂmmylresdbr( was Hilutgdf i | t er ed
solids wth ethyl acetate 10 filtrate was, K concentrated under

reduced presswidh ethanehd 08 f?IeﬂQW‘%&rl |T@ thisgvassesldgsl 2 sehptiomakeigiciasided | n
thyl acetat d {hen fils | 0.050 g,
oL o8 3 0 W T4 B L bS50
2.20 (2H, t), A 13 4

3.05 EZH, qi, 03&%52(%14?12620{",(&5&59@ 2H,a¥%s J,(ﬁ’g.g%?l\%mheg t?pg&gm(z}ﬂﬂergg
6.69 (1H, t), cémbind@idixtdye widSthefutydrogenbtet Mrdpr 4 et bﬂHydt‘ogéﬁ)pi’?asﬁrhe

solution of [2-(9-oxa-3,7-diazabicyclo[3.3.1]non-3-yl)ethyl]carbamc acid
t ent - but yl 10estfer 24 baursat Bep ﬁenotsqrewas monitorask ib ELE) uabs\aemﬁ%slamﬂm 15

mobile phase X:DCM 1:1 viv, (X is chloroform:methanol:concentrated
ammonia 80:18:2 v/v). Visualisation was by UV light (254 nm) and by
staining with aqueous potassium permangénate. This showed the complete
disappearance of starting material and the appearance of the sub-title

15 compound. The reaction mixture was basified with aqueous sodium
hydroxide (10M, 8 mL, 0.9 mol eq), then filtered through kieselguhr. The
filter-cake was washed with ethanol (100 mL, 2.0 vol). The resuliing
solution of sub-title compound (assumed 24.15 g, 100%) was used directly
in a subsequent reaction.

20

(iii) Compound B

Method I

3-(4-Cyanoanilino)propyl-4-methylbenzenesulfonate (see Preparation A(ii)
25  above; 0.30 g, 0.92 mmol) and potassium carbonate (0.2 g, 1.38 mmol) were

added to a solution of [2-(9-oxa-3,7-diazabicyclo[3.3.1]non-3-

yl)ethyl]carbémic acid tert-butyl ester (see step (ii), Method 1 above; 0.250

g, 0.92 mmol) in ethanol (5 mL). The reaction mixture was heated to 70°C

for 10 hours before concentrating the mixture under reduced pressure. The



g, 1.0 mol eq., 1.0 wt./vol.) in a mxture of toluene (approx. 100 ni),

et hanol (approx. 200 nL) and water (approx. 14 nl), was added anhydrous

pot assi um carbonate (18.58 g, 1.5 nol eq.). Solid 3-(4-cyanoanilino)propyl
25 benzeneswd @mates7 (28. 17 g, 1.0 nol eq., see Preparati onP@$Bop/007et hod 2,
step (a) above) was added and the conbined m xture was heated to 70C for
si x hours. The reaction vvas noni t or ed bg TLC using a silica pI ate wth

nobi |l e phase XXDCM 1:1 v/v _(in which X é chl or of ihan oncentrat ed
anmoni a 80: 18r®1¢u€\/)wawmmf?@§tléﬁ"% GWY@%@Q#GP mé 5‘7“ was by

showed the_colptienitc L ¥bplhicel bt ashie Hgs %ﬁ%&?;#@agﬁﬁr%%ﬁﬁgearalﬂgs
of the tille GOURRUA mile TRACHIBIN Sk p@%e&%t@eonc&mtédh@n&el vent

was concentrated | n*vacu e resi rtitioned 5 between tol uene

(200 nL) and vedkd E2eRurddo. givbe etlper solide(02 Feglar Thesblid wad diéselvadgam c
phase was concentrated in vacuo to afford a yel |l ow soI id_ (38.6 &5 Thi s
E.

crude nat esi alin wihy! gicstats (¥dmily) anddhisr betinn ?V@&}m!i Vrith aSSQiu?l@l of c ) at
et to cool B8 Bor BBerarhriD mh) uhht B hess LI PRt B Xt ur e
col et ed by R STEERGEH W18 BoP IR Wi Slige e LR, U0 )
{11 e compound Caa g F e e o Bad) i o 73, 5C 15
1H NVR (400I\/I—|and@liBfElte&d:I(wH§h.(n%I-ﬁlter)ad salidd withashyl 2detatg (102m;5) 2The (8H,
gg’ Né gf,ﬂ %H (f;]/%qat% ég@?co%ZergtﬁaI?ed @nﬂcrsrgdgcg(% l?)resglslze to6 g?x?e a yclloqu soﬁd39 (2H,

(0.160 g). This was slurried in ethyl acetate (0.2 mL) and then filtered to

give title compound (0.050 g, 12%).

m.p 113-115°C,

1H-NMR (400MHz, DMSO-Dg) & 1.32 (94, s), 1.7 (2H, qt), 2.20 (2H, t),

15 2.22-2.3 (4H, m), 2.38-3.1 (2H, m) 2.8-2.85 (4H, m), 3.05 (2H, q), 3.19 (2H,
q), 3.79 (2H, bs), 6.47 (1H, 1), 6.66 (2H, d), 6.69 (1H, t), 7.41 (2H, d).

MS: m/z = 430 (MH™).

Method II y

20 To the solution of [2-(9-oxa-3,7-diazabicyclo[3.3.1]non-3-y1)ethyl]carb'amic
acid tert-butyl ester generated in stép (ii) (Method 3) above (assumed 24.15
g, 1.0 mol eq., 1.0 wt/vol) in a mixture of toluene (approx. 100 mL),
ethanol (approx. 200 mL) and water (approx. 14 mL), was added anhydrous
potassium carbonate (18.58 g, 1.5 mol eq.). Solid 3-(4-cyanoanilino)propyl

25 benzenesulfonate (28.17 g, 1.0 mol eq., see Preparation A(ix), Method 2,
step (a) above) was added and the combined mixture was heated to 70°C for
six hours. The reaction was monitored by TLC using a silica plate with
mobile phase X:DCM 1:1 v/ (in  which X s

chloroform:methanol:concentrated ammonia 80:18:2 v/v). Visualisation



20 Preparation C Preparation of Conpound C (i)

4- (4- Cyanophenyl ) but - 3-yn- 1-ol Potassium carbonate (376.7 g, 2.5 nol eq.)
was dissolved in a mxture of 25 1,2-dinmethoxyethane (DME, 1.2 L, 6 vol)
and water (W@oduns3d@g7vol). Palladiumon charcoal (20 g, O.pdr/sme/oeqsd, 10%
Johnson Matthey type 87L, 60%water), triphenyl phosphine (11.5 g, 0.04 nol
eq.) and copper(l) iodide (4.2 g, O. 02 nol eq.) were added.

4- Br onmobenzonitrile %90 , 1 nol eq Mas then added, washi ng in with a
m xture of DVEWgdY mghto|(5}’5ﬂarmn)/\@ndzbso8smamgpwhsaqu¢wﬂpatass;unm/at er

(200 n, 1 vol). This mx re was rre I dl y under_.nitrogen a

m ni mum of thl%q aﬁgmt%s QSQBWGQ%%CW&S@J) ﬁarlan%q of g Qmi‘grqfﬂate‘ial nol
eq) in DVE (20 W se
over five mnu neds%ef%gé{ 1 negg\?ﬁnhgt u%ggn/a@t?ﬂ {12,,% Hﬁ’%fu?gg'gg ?olrgﬁ)’t hree 5
hours. The reagld gz ¥SISeAtOWhd QbRSEnBYted G dcalb. tmﬁe Fesidi A Aettiied

aryl brom de and the formation of sub-title conpound. Once all of the
starting ned erbativebmtblbern(200 msLiand] watee (200aml).orThwelsyers oV erel sd:p}lrﬂﬁd; and

filtered through kieselguhr. The filter cake was was f[ed separately with
tol uene (1.6 Landgtheoprganterphasgvagsgaacentiated, i voguo teartiped PWGHBWC ated in

the ol vene oo ghd Bt blaterfl Wetdistfyed ohisp e d] TWORRE o0 Ve oub-
title allcyne g9 Qaatﬁgbdi%@t% et séll%&hw‘é@ﬁlt@fe‘dedThé‘Fﬁxé{@%réh%ﬁnaxf?lVer ni ght
at 40C. Yield 18 97% 1H NMR A7.599-7.575 (d, J=7.2

Hz, 2H, CH), T7lehOb- cob5 tc? réaif tethperhturé. SA thlteZ&cbthnbystaBls%O-’ﬁae&ia&(tﬁm 2H,
CH2), 2.751-2.705 (t, CH2), 1.791-1.746 (t, C]-'P 79. 6-80. 5C
10 was cooled from room temperaturc to approx1mately 8°C he product was
collected by filtration and was washed with iso-propanol (50 mL, 2.0 vol.).
The damp product was dried in vacuo at 40°C to constant weight to give the

title compound as a white crystalline solid (30.96 g, 81%).
m.p. 113.5°C

15 1H-NMR (400MHz, CD30D) § 1.40 (9H, s), 1.81-1.90 (2H, m), 2.35-2.54
(8H, m), 2.93 (4H, t) 3.18-3.27 (4H, m), 3.87 (2H, bs), 6.66 (2H, d), 7.39
(2H, d)
MS: m/z = (MH, 430)

20  Preparation C
Preparation of Compound C

@) 4-(4-Cyanophenyl)but-3-yn-1-ol

Potassium carbonate (376.7 g, 2.5 mol eq.) was dissolved in a mixture of
25 1,2-dimethoxyethane (DME, 1.2 L, 6 vol) and water (1.2 L, 6 vol).
Palladium on charcoal (20 g, 0.01 mol eq., 10% Johnson Matthey type 87L,
60% water), triphenylphosphine (11.5 g, 0.04 mol eq.) and copper(I) iodide
(4.2 g, 0.02 mol eq.) were added. 4-Bromobenzonitrile (200 g, 1 mol eq.)
was then added, washing in with a mixture of DME (200 mL, 1 vol) and



(11) 4-(4-Hydroxybutyl)benzonitrile 20 4-(4-Cyanophenyl)but-3-yn-1-ol (40
g, 1 w eq, see step (i) above) in ethanol (200 nL, 5 vol) and pall adi um
on charcoal (20 g, 0.5 w eq, 10% Johnson Matthey type 487, 60% wat er)
were stirreswo@mssisy under five bar hydrogen pressure forpdi/ses2benss. The
reacti-on was nonitored by HPLC for the disappearance of the starting
material, and the formation of sub-title 25 conpound. The reaction was
filtered through kiesel guhr and washed wWidt h _ethanol (80 nm_, 2 vol). The
et hanol sol ut ivaten@9d0onhe bvohatldis mixturecues stisredgapidly underinitregenl fosBol as a

o i 7 i S D (5 RL B
iﬁ?' L vaéH% “Ré?‘éé%@%ﬂ/i @f"‘bﬁw?%?,@of@iigt? Wii@‘?@ﬁ@fvﬁgioé%

5 (0O, 62.46 (dver fi%e nfifutes) ThdZofhifdd mixtifre Was(then hédtkd o 80°C for three
4- (4- Cyanophenyl ) butyl tol uenesul phonate The sub-title conpound was

prepared by addiurs.ofhofreaationemas unphitergd by HRLC dfer tthe disappearance of
4- (4- hydroxybutyl)benzonitrjle (see step (ij) above). 10 (iv),_ tent-Butyl
7- [ 4- (4- cyanophgkbyemisie: gnd the Jompaj! af atitleyeqrapaying. 1 Qe all of the

Strrrer o ¢ iR e et A By REGsh B8 Sy BEGR $h.23:6 aMBEG Wt
a solution 151'&195re§1'ta ggléi?a?%r%nﬂl ) DHé Wltek c&au@%a%u{vamea@%@ae&aggwuﬁ- 218

nol , see step (111 I met hyl formamde "(0.55 L)." terf-Butyl

9- oxa- 3, 7- di aahkneYTbAl,3 DIl TherDME: Sateantiony whepyidilp cbhesntedeed(i48. 2,
0.182 nol, "~see Preparation B(l)(iv) above) was added, followed by
pot assi um Bar bagae ¢0 remove the majority of the DME. This was then partitioned with

the toluene wash. The toluene layer was concentrated in vacuo to give sub-

title alkyne as a yellow solid, which was dried in a vacuum oven overnight

at 40°C. Yield 182.88 g, 97%.

1H NMR (300 MHz, CDCI3) A7.599-7.575 (d, J=7.2 Hz, 2H, CH), 7.501-

15 7.476 (d, J=7.5 Hz, 2H, CH), 3.880-3.813 (q, 2H, CHj»), 2.751-2.705 (t, 2H,
CH»), 1.791-1.746 (t, 1H, OH)

mp 79.6-80.5°C

(ii) 4-(4-Hydroxybutyl)benzonitrile

20  4-(4-Cyanophenyl)but-3-yn-1-ol (40 g, 1 wt eq, see step (i) above) in
ethanol (200 mL, § vol) and palladium on chatcoal (20 g, 0.5 wt eq, 10%

. Johnson Matthey type 487, 60% water) were stirred rapidly under five bar
hydrogen pressure for five hours. The reaction was monitored by HPLC for

the disappearance of the starting material, and the formation of sub-title

25 compound. The reaction was filtered through kieselguhr and washed with
ethanol (80 mL, 2 vol). The ethanol solution was concentrated in vacuo to

give sub-title alcohol as a yellow-brown oil. Yield 36.2g, 88.5%.



(62.9 g, 0.455 nol). The heterogeneous m xture was stirred for 22 hours at
20 85C. TLC analysis indicated conplete consunption of starting material.
The reaction m xture was cooled to roomtenperature and diluted with water
(0.5 L). Thwouwbisee was extracted with ethyl acetate (3 xedx/sEotporand the
organi-c fractions were conbined. After washing wwth water (2 x 200 nL) and
brine (200 nm.), the organic |ayer was drj ed vmth magnesi um 25 sul f at e,
filtered and joncentrat ed under vacuum °%h de brown ai l vvas urified

by chr ot ogr aBhiMIR (300 MHz, g(éTPC139IA|7+5§@-7vﬁ7t8I{d3J?8 Htardd), diilr7.238 et at e
5 S e RIS T o

4-1 4- (9- Oxa- 3, di azabi cycl o[ 3. 3. 1] non- 3-yl ) butyl ] benzonitrile A 2L

t hr ee- necked flask was equi pped vvith a magnetic stirrer, a thernoneter and
an addi tion fJd8geNMR ts0d MIZK CBE 39%1@04«:) leQEIFG(C?\JtlYDI(C), 109.64

7-[4- (4-cyanophenyl ) butyl]-9-oxa-3,7 di azabi ¢ycl o 3 1 ]-nonane-3 5

car boxyl at & ( 3@),02.8B(CwrB5. 77f(C(),rﬁ2s@83(C)( 27/)12éﬁéve) and di chl or onet hane (440
m.). Trifluoroacetic acid (132 nL) was added slowy at room tenperature.
The solution was stirred for three hours at \/\hi ch point TLC analysis
showed conpl e £600S ti I | . The contents were
transferred t i) 45035 putyLiohidlice eatrat ed under vacuum 10 The
resi due was d'mowﬁﬁﬂb NodthFAlndr ¥aBt fiapRel SOP dilditich Gf VRaiedswiblidhyl
saturated sodi um bi carbonate sol uti on.” The aqueous |ayer was separ at ed and
extracted wi t khtbriieltodefehydroryfiRybe2@0nitdile (séEmbe;c(Jr)tnbneeD organic |ayers
were washed with brine (200 nlL), dried over magnesi um sul fate and -
concentratldd under vacuumto afford 25.8 g (100%vyield) of sub-title 15

d ff- Lid. Th teri the next
step w thout R T2 Eyanophety gy TR: &la 8- HERaSRI 3 3. 111 e

nonane-3-carboxylate

A 2L three-necked flask was equipped with a magnetic stirrer, a
thermometer and a reflux condenser. The flask was charged with a solution

15  of 4-(4-cyanophenyl)butyl toluenesulphonate (72 g, 0.218 mol, see step (iii)
above) in dimethylformamide (0.55 L) tert—Butyl 9-oxa-3,7-
diazabicyclo[3.3.1]nonane-3-carboxylate hydrochloride (48.2, 0.182 mol,
see Preparation B(I)(iv) above) was added, followed by potassium carbonate
(62.9 g, 0.455 mol). The heterogencous mixture was stirred for 22 hours at

20 85°C. TLC analysis indicated corﬁpletc cbnsumption' of sté.rting material.
The reaction mixture was cooled to room temperature and diluted with
water (0.5 L). The mixture was extracted with ethyl acetate (3 x 0.4 L) and
the organic fractions were combined. After washing with water (2 x 200
mL) and brine (200 mL), the organic layer was | dﬁed with magnesium

25  sulfate, filtered and concentrated under vacuum, The crude brown oil was
purified by chromatography on silica gel, eluting with 3:2 hexanes/ethyl
acetate affording 34 g (48% yield) of sub-title compound as an off-white
solid.



(vi) Conpound C A 3L three-necked flask was equi pped with a nagnetic
stirrer, a 20 thernoneter and a reflux condenser. - The flask was charged
wi th unpurified

4-[ 4- (9- oxawd 0h/@se@zabi cycl o[ 3. 3. 1} non- 3-yl ) but yl ] benzoni tpct/seofB8&28 g, 88
mmol , -fromstep (v) above), dichloronmethane (0.88 L) and tert-butyl 2-

br onoet hylcar bamate (see Preparation B(1)(i) above, 27.7 g, 123 nmmol).
Triethylamne (0.0197 L, 0,141 nol) was Bhen added. The clear sol ution 25
was refl uxed 1(v;}4ié-(%@x@ﬂ@@zabwmlqwé_glénomﬁrbﬂﬁnﬁblﬂbewen cooled to

t t th t | t d
anal ysi s and A s < Hrpbrahe b%askom?e%&?%péé’ D o ARaeaa sier  or

W th vater ( SUREREAESE B AdBEBA S TR Sl R R R B 00
m), and WO 0zl pﬁ@ﬁgyaﬁgﬁéﬁﬁmw%caﬁm d@dﬁabﬁyﬁ%gﬁ monzﬁ@sorgam c layer

was dried over hagnesium sulfate and concentrat er vacuum The
resul ting yel lcarboxiykato (34 cg,IS&\/aBnolcrfrommmtapgﬁablabdvejnami diahdorgmiethaskut i ng
first with 9:1 dlchloronethane/rretha oI then with

:1:0.02 .
di chl or onet haré4Grenbinoilrifgorapsstic feih 1 32mmak) %Sh?é‘?%iswlﬂoataf@%w t he

title conpoun 66% |eI e s I er
fractlonrsrp (5. %rij‘ IP%H%. ’g}‘?r %ﬁﬁé“ﬁ%&f ;Iggﬁ_lho?rg a@g;gl%gh}%ﬁﬁﬁ#? anount
of a |l ess pol R4

di chl ororreltoha?\dge}?lr}r’ét hag?)&e}dzéo‘?/%{algﬂg%cﬁlgﬁgémn%ﬁ%ﬁf&%ﬁ? \;\Q};l%elz gm?%é 10 later
factions (20 gersaramsfenedsiood singlerhétkad dlagkiand ddneertpatbd emdér eaduuans (5 1
g) were conbined with another lot of title conp oundréu , containing
slight inpWritEhe @Muémmwv%ﬁbéwbw@mmh@ae §e00 )uandgyaqshquwthn th 19 1

di chl th th hl t hane/ net h t
aiford o pal o SEFRGY PO Psbo Siiot chi AL dRkEoPGe dopiaed

and extracted with dichloromethane (2 x 200 mL). The combined organic

layers were washed with brine (200 mL), dried over magnesium sulfate and
concentrated under vacuum to afford 25.8 g (100% yield) of sub-title
15 compound as an off-white solid. The crude material was used in the next

step without further purification.

(vi) Compound C
A 3L three-necked flask was equipped with a magnetic stirrer, a

20 thermometer and a reflux condenser. - The flask was chargéd with unpurified
4-[4~(9-oxa-3,7-diazabicyclo(3.3.1]non-3-yl)butyl|benzonitrile (25.8 g, 88
mmol, from step (v) above), dichloromethane (0.88 L) and tert-butyl 2-
bromoethylcarbamate (see Preparation B(I)(i) above, 27.7 g, 123 mmol).
Triethylamine (0.0197 L, 0.141 mol) was then added. The clear solution

25 was refluxed for 12 hours under a nitrogen atmosphere and then cooled to
room temperature. The progress of the reaction was monitored by TLC
analysis and it was found to be complete at this point. The reaction mixture
was transferred to a separating funnel and washed sequentially with water

(200 mL), 15% aqueous sodium hydroxide (200 mL), water (200 mL), and



15 di chl oronet hane (200 nlL). The resulting solution was washed sequentially
w th 25% aqueous sodi um hydroxide (50 nL), water (50 nL), and brine (40
m.). The material was then dried over magnesi um sul fate and concentrated
under vacuuwa a/m3dsord titl e conpound as an of f-white powdeCT/§E20)724 The 20
g fraction was dissolved in dichloronethane (500 nL). The organic 20 -1 ayer
was washed sequentially with 25% aqueous, .sodi um hydroxi de (100 inL), water
(100 nL), and b[i'nezoghloo m.). The _materidoh was_ then dried over magnhesi um
sul fate and cdmient208: md)uiderorgarigdayer gvast dmedioverymagnastim suliateandan

of f-white powder gé_? %‘ The | ots wer egf)l ended to her.. 25 V\D.102/ 083687

PCT/ SE02/ 00724%% %tg r W5 VEF B R par dtG JFF° fené'c()ﬁeﬁ dVEPQHS) o was

4-[(2S) - Oxi itrighe.,b P [ benat 4 gg.1and
[ (2S) - Oxir angy %@%gﬁlﬁgnzo& righifea agﬂéss'emﬂrf‘gar_ PRt € évftﬂx _99:1an

(R -(-)-epichloro 00 nL) were ed to a“stirred solution

of p- cyanophenalichidgsimethahémetiinbl, MaNvah 9. 1:0.02 digieiohmthanekhethenolas
refl uxed under an inert atnosphere for 2 h. The hot solution was filtered

and the fil%ra8tcoueons aamamiunilyidnexide ¢ effordihe title clompoasd (R§dtml | i sed
fromdi-iso-pr | et her giuvi [ he pr.qdu in 90%yield. tao (ii
tert-Butyl 7- [({)fg)}é) Yl§£$4£‘%f£‘n8§%@%§<y¥£’ L h&fﬂeo P"O%CP-O@S- c(txsal- %5 7Erom

di azabi cycl o[ 3 T ree-nec qui pped
wi th a magnet |%}§grgjfi!rdr§g£r}ﬁ%§% 5&?{)‘%&(%?\:@0@ tezfrﬁl W%gm%ﬂaﬁgg'%ﬁwgf% Ielgft - a&t yl
9-oxa-3,7- 15 iﬁy@;ﬁ\pl cyqbl 3. 3¢ nonangtysisyar bepyingt € agitht s forpe.ogase
(53.7 g, 0.235 nol,” obtained fromthe hydrochloride salt, see Preparation
B(1)(iv) abovelichlérorh¢th@he/metlraanl/2 8t mprepidh @mmooriiumi hydroite) whileOth235 nol
see step (i abovef) . . ) .

10 later factions (20 g) were one spot by TLC analysis. The earlier fractions

(5.1 g) were combined with another lot of title compound (7.1 g, containing
a slight impurity) and chromatographed on silica gel, eluting first with 19:1
dichloromethane/methanol, and then with 9:1 dichloromethane/methanol to
afford a pale yellow powder (5.5 g). The powder was dissolved in
15  dichloromethane (200 mL). The resulting solution was washed sequentially
with 25% aqueous sodium hydroxide (50 mL), water (50 mL), and brine (40
mL). The material was then dried over magnesium sulfate and concentrated
under vacuum to afford title compound as an off-white powder (5 g). The
20 g fraction was dissolved in dichloromethane (500 mL). The organic
20 -layer was washed sequentially with 25% aqueous sodium hydroxide (100
mL), water (100 mL), and brine (100 mL). The material was then dried
over magnesium sulfate and concentrated under vacuum to afford title

compound as an off-white powder (19 g). The lots were blended together.

25



and a 10:1 (v/v) solution of 2-propanol/water (0.94 L). The m xture was
stirred at 60C for 20 hours, during which tine the starting materials were
20 -gradually consunmed (assay by TLC anal ysis). The m xture was cool ed and
concentr at esvauspebssssyacuum to afford 100 g (>100% yi el d) of pGUEER0ET2€
conpound as white solid. The unpurified material was used in the next step.
(ii1) 4-{[(2S)-2-Hydroxy-3-(9-o0xa-3, 7-di azabi cycl o[ 3. 3. 1] non- 3-yl ) propyl ] -
25 oxy}benzonitrile A 3L, three-necked fRask equi pped with a nagnetic
stirrer, a thdiraparetien D and an addition funnel was charged with unpurified

tent - butyl 7-[!28&-3-54- D
cyanophenoxy) 3% 1 xa- 3, 7-di azabi cycl o[ 3. 3. 1 ] nonane- 3-

carboxylate (100 g, fromstep (ii) above) and dichloronmethane (1.15 L). WD
02/ 083687 PCT/ SE02/ 00724 63 Trifluoroacetic acid (0.352 L) was added

slowy at roomy)t4 SY-Gxifaayhnéthoky]Berizalttild ng sol ution was stirred for
three hours, at Wwnich point TLC analysis showed conplete reaction. The

contents wer e Ratassiameraagbriate §414 ghging-(RadKeepichlarthydrid (E0fAcmhd reered under
Th i d ) di ssol di di.chl t.h . hed
b St ur ot c@Adsa fARErd SPBURBIOLP-orREoRAIEL B B B GO B8 ang
t ted with i chl | i
nor 6 vached | epHHa PR a8 e e gt dner] BnGRRR"E PhOFHeor?V 1 S
concentrated URHR{on WAS YRYdParRf el flirdi Q)rfnént%&_@&@dg‘ibﬁigdi offar 9Ubwhich! €

compound as an off-white to solid. The unpurified material was used in the
next step. (i wasGagpallisdd Brouethizd-progyl 2ther tgiving theeprdoddctfih #9080 yiekl. equi pped
with a magnetic stirrer, a 15 thernoneter and a reflux condenser. The
flask was Bharged with unpurified 4- { [(2S)-2-hydroxy-3

st G A © (2

diazabicyclo[3.3.1 Jnonane-3-carboxylate

A 3L, three-necked flask equipped with a magnetic stirrer and a
thermometer was  charged with tert-butyl 9-0xa-3,7-

15  diazabicyclo[3.3.1]nonane-3-carboxylate as its free base (53.7 g, 0.235 mol,
obtained from the hydrochloride salt, see Preparation B(I)(iv) above), 4-
[(2S)-oxiranylmethoxy]benzonitrile (41.2 g, 0.235 mol, see step (i) above),
and a 10:1 (v/v) solution of 2-propanol/water (0.94 L). The mixture was
;stirrt_ad at 60°C for 20 hours, during which time the starting materials were

20 -gradually consumed (assay by TLC analysis). The mixture was cooled and LT
concentrated under vacuum to afford 100 g (>100% yield) of sub-title

compound as white solid. The unpurified material was used in the next step.

(iii) 4-{[(2S5)-2-Hydroxy-3-(9-oxa-3,7-diazabicyclo[3.3.1]non-3-yDpropyl}-

25  oxy}benzonitrile

A 3L, three-necked flask equipped with a magnetic stirrer, a thermometer
and an addition funnel was charged with unpurified ferz-butyl 7-[(2S5)-3-(4-
cyanophenoxy)-2-hydroxypropyl]-9-oxa-3,7-diazabicyclo[3.3.1]nonane-3-

carboxylate (100 g, from step (ii) abo‘k) and dichloromethane (1.15 L).



tent-butyl 2-bronoethyl carbamate (see Preparation B(l)(i) above, 74 g,
0.330 nol). Triethylamne (52 nL, 0.359 nol) was then added. The clear 20
solution was refluxed for .16 hours and then cooled to roomtenperature.
The reacti owon2oBiss®e was transferred to a separating funnebCuESEN2NEShed
sequentially with water (100 nmL) and brine (100 nL). The organic |ayer was
dried over magnesium sul fate, filtered and concentrated under vacuum The
resulting yell ow viscous oil was purifi &d by chronmat ography on sil | ca 25
gel , el uting, Triflerosdetic apid (438 Lorvareaddedes]awinahtoom ttempetaturg a9dl: 0. 02

O o e LA o G e oS G R B B e
200 nmL d 0% ] 100
) and vat or "LRIO R I Herh o RpLte Peddhons rag e oY B B

PCT/ SE02/ 007 24i1ffte-nbEleste Flabltn aiid| E@iceniadd C@iee¥doaher UTHES fresi @G st O
afford title conpound as an off-white solid (35.4 g, 67%yield in three

steps). MetshodissolvesloinPdinbioromeflaned(l.2ahdl andt was}(e(d Wltthatnmated solohed t o
[ 2-(9- 50xa37 I azabi cyclo [ 3. 3. 1%non3 ethyl] carb mcaC|d
tent-butyl estkifarberate.pr %laff aaqUGHU%( lpysTiwas, ske rﬁ |an3b6wac 4\§1t3 1.6

nmol ) and 4- - OX see

st ep) (1) abo£(<f%gome§h%\£9/ (22 ﬁﬁé%\%@%eg:?% é%ggré \1781}’3 {frg&r?gu
(reaction vas GoEBLAE]O. z*snL)[? dm-ar&aer J@eaqhyamatwﬁdecwe&{@&@@uﬁ&rdr yness
under reduced pressure give the 1Title conpound as an off-white solid
(0.71 g, 100%vachdrh1Nb/EfKoBd)GMgZ(> 10D gield df. s&ﬂa-t(tﬁi-tompounﬂ as-ad.ofbwhite, m ,
2.75-3.0 (5H m, 3.1-3.38 (3H, m, 3.88 (2H s), 3.95-4.19 (3H m, 5.85
(1H, bs), ®. 9golidpheanpurifie p@@nak)wasmd\mhe@@mw@p DVSO-D6) S 1.35 (9H,
s), 2.12-2.59 (7H, m, 2.63- 15 2.78 (1H, m, 2.78-2.9 (4H, -n), 3.2 (2H,
q), 3.78 (2H, m, 4-4.1 (2H, m,

(iv) Compound D

Method I A 2L, three-necked flask was equipped with a magnetic stirrer, a
15  thermometer and a reflux condenser. The flask was charged with unpurified
4-{[(25)-2-hydroxy-3-(9-oxa-3,7-diazabicyclo[3.3.1]non-3-yl)propyl}-
oxy}benzonitrile (73 g, from step (iii) above), dichloromethane (0.7 L) and .
tert-butyl 2-bromoethylcarbamate (see Preparation B(I)(i) above, 74 g,
0.330 moi). Triethylamine (52 mL, 0.359 mol) was then added. The clear
20  solution was refluxed for 16 hours and then cooled to room temperature:
The reaction mixture was transferred to a separating funnel and washed
" sequentially with water (100 mL) and brine (100 mL). The organic layer
was dried over magnesium sulfate, filtered and concentrated under vacuum.
The resulting yellow viscous oil was 'puriﬁed by chromatography on silica
25 gel, eluting first with 9:1 dichloromethane/methanol, then with '0:1:0.02
dichloromethane/methanol/28% aqueous ammonium hydroxide to afford an
off-white foamy solid (40 g). The solid was dissolved in dichloromethane
(200 mL) and washed sequentially with 20% aqueous sodium hydroxide
(100 mL) and water (1001 mL). The organic layer was dried over



4.12-4.19 (1H, m, 5.3 (1H, bs), 6.61 (1H t), 7.15 (2H, d), 7.76 (2H d).
MS: mz = 447 (M#). Method I11: The sol ution of

[ 2- (9-oxa- 3, 7-di azabi cycl o[ 3. 3. 1] non-3- 20 yl)ethyl]carbam c acid
tert-butyl esierosgemnerated in Preparation ' B(I1)(ii), MetirESE2/edeve
(assuned 154.85 g, 1.0 nol eq, 1.0 wt/vol) in a mxture of toluene (approx
640 nL), ethanol (approx 1280 nL) and V\%t&er (approx 130 nl), was basified
wi t h agqueous sodi um hydr oxi de_(10M 51 ,. 0.9 nol ef?. )...Solid '

4-[ (2S) - oxi r anyagnssivok 5yl Eie aad rengentraied andeyvacrum temffasg titlecompoyngt ep (i)

above) was added a he ¢ i hed plLxture. heated to 70C for four
hours. The reé‘étafl(ﬂ%fiwg'éteﬁf?ﬁig?%{!g& Bz& le%dé\ﬁfﬁeé‘%gai ca plate with nobile
phase XxDCM 1:1 v/v (in which X is chloroform nethanol:concentrated
ammoni a 80:18:2 v/v). Visualisation was by WIlight (254 nm and by

stai ning with MethedUu? potRxepanoh(PGn0Y 08 Indidr R MBE0REeRD{ddedod [2-(9-
per manganate. "This showed the conpl ete di sappearance of starting nateri al

and the appearaxack’-siazabisyelo(3.8. 1dnerpduhethytlcerbasict aoid remttotd westercool ed,
filtered through kiesel gu n shed _t hrou it t hanol (6 , 4.0
vol ) S Thi s oadealanaebBahiD: MERSOnabie ok e dutimnnl) sl g lta8boe i, 5
2.4 L, 1.0 wt/ ' i This utio into a
flask that vva'so\kgl]g{g’%ﬂ#@?ﬁPée%gié{@[éggde{%ésouFbli(g Isn?ﬂli a'%el é(;tﬁw@ ésérbg]éggﬁson l'ine
was narked onjdded, "ehé infRtudd wabheattd ask6°CSRl 19 HoufslFeR itk waaomferved at
bet ween 50C and 35C, 320 nbar and 100 nbar. Then 4-nethyl pentan-2- ol (1500
m.) was added in? ey The sobeenh wasevgpardiedt todiryness .unget reefuced pREOUIE0 nl)

was renoved at between 35C and 80C, Z%Hbar anéjo 40 rrbaro. Mor e
4- et hy| pel®t arto 8% the titlgompouna 8s an @lgwhite selik(0. Thogy ).t he gr aduat ed

00 mhar - The dESIMBANoRET CHIRET St LIS Bad T B 2700 OH "
m), 3.1-3.38 (3H, m), 3.88 (2H, s), 3.95-4.19 (3H, m), 5.85 (1H, bs), 6.99
(2H, d), 7.6 (2H, d).
IH-NMR (300MHz, DMSO-Dg) & 1.35 (9H, s), 2.12-2.59 (7H, m), 2.63-
15 2.78 (1H, m), 2.78-2.9 (4H, m), 3.2 (2H, q), 3.78 (2H, m), 4-4.1 (2H, m),
" 4.12-4.19 (1H, m), 5.3 (1H, bs), 6.61 (1H, t), 7.15 (2H, d), 7.76 (2H, d).
MS: m/z = 447 (MH™).

Method III: The solution of [2-(9-oxa-3,7-diazabicyclo[3.3.1]non-3-
20 ylethyl]carbamic acid ters-butyl ester generated in Preparation” B(II)(ii),
Method 2 above (assumed 154.85 g, 1.0 mol eq, 1.0 wt/vol) in a mixture of
toluene (approx 640 mL), ethanol (approx 1280 mL) and water (approx 130
mL), was basified with aqueous sodium hydroxide (10M, 51 mL, 0.9 mol
eq.). Solid 4-[(25)-oxiranylmethoxy]benzonitrile (99.80g, 1.0 mol eq.; see
. 25 step (i) above) was added and the combined mixture was heated to 70°C for
four hours. The reaction was monitored by TLC using a silica plate with
mobile  phase X:DCM 1:1 vliv  (in  which X- is .
chloroform:methanol:concentrated ammeonia 80:18:2 v/v). Visualisation

was by UV light (254 nm) and by staining with aqueous potassium



aqueous sodi um hydroxide (2M 1.27 L, 5.0 vol) was added. The |ayers 15
were separated and the organic |layer was filtered through kiesel guhr to
give a clear solution (1.2 L). This solution was charged into a cl ean
flask, whiciwonasssset up for reduced pressure distillationeci&Hoesres (450
m.) was renoved at between 52C and 55C, 90 nbar and 35 nbar. '
Theoretically, the product was now left in 2 volunes of

4- et hyl pentan-2-ol. Di-n-butyl ether 2(55(1. 27 L, 5 vol) was added and the
sol uti on was glermaeghnate. cBluk sgwml thetcaomplefe disappearancenfstarting otaterdalsed a
precipitatetofcé)[lm The m xtu s cool fromroomtenperature. to

e,
appr oxi mat el y @g ewaﬁﬁfé?@tﬂfttﬁ%l ¢ cemPPRRg. ddieggagtion iR tire WashePQled washed

with a pre-m ' AL ) ) 4 and

4- et hyl pent aﬁﬁ%r%(?hﬁkggﬂ r@%se%fugg a%%w‘g#h%hﬂﬁﬁeg}égﬁ% %b%%%c(ﬁ é@/\é@"d?'iaed in
vacuo at 55C t%lﬁ%ﬁi@%ﬁze%ﬁcﬂﬁﬁoﬁ ef ftl¥ @ompBund gatsb@ns@asmls a0 i te
solid (193.6 g, 76%. MP. 99-101C WO 02/ 083687 PCT/ SE02/ 00724 66 1H NWVR
(300MHz, CBC13).4 4., 1.8 wt(ail fos yeactoB wrl Sip) 6 FThisrpolution Svad. ¢hagged, intorp,
3.1-3.38(3H, , 3.88 (2H, s), 3.95-4.19 (3H, .M, 5.85 (4H, bs), 6.99 (2H,
d), 7.6 (2H dlaskdhatwas set pp Sor iednceskpresspoiintllasion. A graduation lice Wasund D

(prepared anal ogousl y.taq,the, prpged SCl,i her ei nhef ore (;see’
especially Pr %%%ﬁéi%‘ﬁo ‘?\?)d,e Rg&%g{a%ﬁl %ﬁ%?fg)aﬁngfngg véa)s, “"P&Oa’-eér panol
(28 nmL) and digds0s %ﬂgb% . e . sol ution
was filtered hbcit@?%tpg??%?ﬁglbﬁﬁ’ain t hen reﬁea?lggftghﬁ%gég%&%g\gﬁg?loution
was then all ovgd15@0 £09lwdscaddedin beiepes fdavk ¢the ghadiedtine.aSphweat 256t e
started to form After stirring for two hours the precipitate was

col lected By fmld was renovedaiheivesn 1 °Coandt0S6adl mbsoapd 4pymbareMiete (1: 6,
70 ) and t hel{lrr?e%yliggntgﬂ-&-ﬁn(lg&? n]clli.)I \tvae.sr adc-lrergieindc?r r o ?e%léﬁt&lg%rsaduated
line. Solvent (1250 mL) was removed at between 62°C and 76°C, 100 mbar
and 90 mbar. The combined mixture was cooled to less than 25°C and
aqueous sodium hydroxide (2M, 1.27 L, 5.0 vol) was added. The layers
15 were separated and the organic layer was filtered through kieselguhr to give
a clear solution (1.2 L). This solution was charged into a clean flask, which
was set up for reduced pressure distillation. Solvent (450 mL) was removed
at between 52°C and 55°C, 90 mbar and 35 mbar. Theoretically, the
product was now left in 2 volumes of 4-methylpentan-2-ol. Di-n-butyl ether
20 (1.27 L, 5 vol) was added and the solution was allowed to cool slowly to
room temperature, which caused a precipitate to form. The mixture was .
cooled from room temperature to approximately 10°C, The product was
collected by filtration and was washed with a pre-mixed solution of di-n-
butyl ether (320 mL, 1.25 vol) and 4-methylpentan-2-ol (130 mL, 0.50 vol).
25  The damp product was dried in vacuo at 55°C to constant weight to give the

title compound as a white solid (193.6 g, 76%).
m.p. 99-101°C



dried in vacuo at 70C overnight to give crystalline Conpound D as a white
15 solid (10.1 g, 70%. 1H NWMR (300MHz, CDC13) 8 1.41 (9H, s), 2.3-2.75
(6H, m, 2.75-3.0 (5H, m, 3.1-3.38(3H, m, 3.88 (2H, s), 3.95-4.19 (3H,
m, 5.85 (1o dmpsesh. 99 (2H, d), 7.6 (2H, d) 20 Preparatimor/sdo2/@mer Salts
of Conpound A par a- Tol uenesul phoni ¢ aci d, 1-hydroxy-2-naphthoic acid, 1, 5
- napht hal ene- sul phonic acid and 2-nesi %él)enesul phonic acid salts of
Conmpound A wer.e repared by dissol vi{r;]g ound A éﬁprepar ed usi n%d

anal ogous tecﬂﬁ-hﬁéB(W@MHife@@ééérli- @H,;?,Iﬂ-%ﬁaﬁa Hymp 26520 68 above)
in ethyl acetate .a ddi\n ut i 0 apRr QRr.I acid.in

nmet hanol , fol I%édp%ﬁzgén@rgm ﬁt)’pggﬁ'd{]rigﬁét %ng%éeﬂtzlﬁikgiag?g,

par a- hydr oxyb f\c acid and 1, 5-naphthal enedi sul phoni ¢ acid
salts were prgggfgﬁ%n@’g)m | ar fashion. WO 02/083687 PCT/ SE02/ 00724 67
Preparation of Salts of Conmpound C Met hanesul phonic acid and

par a-tol uenesul phonic acid salts of Conpound C were prepared by dissol ving
Conpound C5( preystaiation ofj Cenglovgdlls t echni ques to those descri bed above)

i n nmethanol and adding, directly h 5 appropriate acig, follqwed by
standard wor k Aypmisbre | mem.‘mﬁ’rbp T&PWSE & dP BRAFHUISS

Met hanesul phonj ¢ _acid and, hi rl j reparéd
by di ssol vi ng déB%ﬁ%ﬁS‘ﬂlfanPg"Pg‘g F %gsﬁgaﬁaﬁgﬁﬁs‘%&%ﬁﬁgﬂﬁﬁ‘ﬁ l?_elyeib?’gq?o t hose
descri bed abovig)sg ,'?'fotﬁn%gﬁﬁol (2B SIAHIE- 5L Br AP EORE { FA0EMA] s hidhtedct |y in
the case of nethané&sul phonic acid and as a soldtion in nmethanol in the
case of hi ppurtbc8a¢i dThefsolutinnedrabfiltereahhotr tb vkariky dpamdh theénsmehastedrto The

met hanesul phoni ¢ acid salt was al so prepared by dissol ving Conpound
10 80°C. The solution was then allowed to” cool to room temperature

whereupon a precipitate started to form. After stirring for two hours the
precipitate was collected by filtration, washed with iso-propanol:iso-propyl
ether (1:6, 70 mL) and then sucked dry on the filter. The damp product was
dried in vacuo at 70°C overnight to give crystallin¢ Compound D as a white
15 solid (10.1 g, 70%).
1H-NMR (300MHz, CDCI3) 8 1.41 (9H, s), 2.3-2.75 (6H, m), 2.75-3.0 (5H,
m), 3.1-3.38(3H, m), 3.88 (2H, s), 3.95-4.19 (3H, m), 5.85 (1H, bs), 6.99
(2H, d), 7.6 (2H, d)

20 Preparation of Other Salts of Compound A

para-Toluenesulphonic acid, 1-hydroxy-2-naphthoic acid, 1,5-naphthalene-
sulphonic acid and 2-mesitylenesulphonic acid salts of Compound A were
preﬁared by dissolving Compound A (prepared using analogous' techniques
to those described in Preparation A described above) in ethyl acetate and
25  adding a solution of the appropriate acid in methanol, followed by standard
work up and isolation. Benzoic acid, para-hydroxybenzenesulphonic acid
and 1,5-naphthalenedisulphonic acid salts were prepared in a similar

fashion.



Din ethyl acetate and addi ng nmet hanesul phonic acid as a solution in ethyl
15 acetate, followed by seeding, standard work up and isolation. 1, 5-

Napt hal enedi sul phoni ¢ acid, terephthalic acid, succinic acid, O 0'-di para-
t ol uoyl - D- t swgd @vossssaci d and panoic acid salts were prepar eeCT/$E0&R4T | ar
fashion. A hem succinic acid salt of Conpound D was prepared by dissolving
Conmpound D and succinic acid in isopropghol, followed by 20 seedi ng,
standard work_up and isolatign, 0,0'-dibéenzoyl-D-tartaric acid,

2,2, 3, 3-t et r aREgn8YAL il HYRROUAE M and 1, 2- cycl opent anedi - car boxyl i c

acid salts we repar ed by | vi n D J and

addi ng the apb’f%ﬁ?r}egﬁgﬁ%licoacéi 3‘3‘95 éf(ﬂ%fhg%%’igﬂgﬁrg lgadr?gc} ?&1&3& %gglg%ragﬁ on of

sol vents, additi r ad tddsadihe nakdednsiar d wor k
up 25 and i sg'f g&%o%eﬁ(%%@gngﬁ%&ﬂ[n%&egﬁgﬁg??)c(gﬁe%gnyl )ﬁamgno] ﬁ%agget ic acid
salt was prepgchdiqass té dhdsevdescri¥ddostiod8B B meREhobRAR /adaingg disctly,dhe

[ (Bi phenyl - 4-carbonyl )am no] acetic acid methyl ester Dichloronethane (50
nL) and thén epproptigteasitdollawedbystandaydaveriaip, ang isoladen. were added to

gl ycine nethyl ester hydrochloride (5.0 g, 39.8 mvol, 1.0 eq). The m xture
was stirred and cooled to -5C using an ice/nmethanol 5 bath. A suspension of
bi phenyl - 4-ca . | 9.8 mol, 1.0 eq) in

di chl or onet hai)?l-réé)d 19 Péd]fgeo u%dﬁ;ZZ m nutes. The m xture was stirred
for 3 hours atvethsnesaphohfteacidebid tippirid azid rsahsn éfeComipuumdeD eweze ni ght
(16 hours). Water (75 nL) was added and the m xture was stirred, rapidly
for 30 m nut epreparedbbyndissoivingCompoutih® (prgeared weing analgoas derhnigues 10

organi c | ayer wa hed, wi_ t t 7 , jhen, ted.to dr.
D50 & r dbar {0 dbessodacsibo aRgvek b menraliiad 2daney teaaoRit 8 5d T R
(300MHz, CDCL %c).lire(sctgf i%zché %ase?’@metﬁage%u{p%bnﬂ: aciPard b¥ a s6hkionGn $thanol

in the case of hippuric acid), followed by standard work up and isolation.

The methanesulphonic acid salt was also prepared by dissolving Compound
D in ethyl acetate and adding methanesulphonic acid as a solution in ethyl
15 acetate, followed by seeding, standard work up and isolation. 1,5~
Napthalenedisulphonic acid, terephthalic acid, succinic acid, O,0"-di-para-
toluoyl-D-tartaric acid and pamoic acid salts were prepared in a similar
fashion. A hemisuccinic acid salt of Compound D was prepared by
dissolving Compound D and succinic acid in isopropanol, followed by
20 seeding, standard work up and isolation. O,0’-dibenzoyl-D-tartaric acid,
2,2,3,3-teﬁamethy1—1,4—dibutanoic acid and 1,2-cyclopentanedi-carboxylic
acid salts were prep'ared by dissolving Compound D in ethyl acetate and
adding the appropriate acid as a solution in methanol, co-evaporation of
solvents, addition of further ethyl acetate, crystallisation, standard work up

25 and isolation.

Compound D, [(bipheny1-4-carbonyi)amino]acetic acid salt was prepared as

follows:



(s, 1H, 7.3-7.5 (m 3H), 7.62 (d, J = 4.8 Hz, 2H), 7.68 (d, J = 8.1 Hz,
2H), 7.90 (d, J = 8.4Hz, 2H) 15 mp. 127-128C (b)

[ (Bi phenyl - 4- car bonyl ) am no] aceti c acid [ (Bi phenyl -4-carbonyl)am no] acetic
aci d met hyl wepd@83680. 58 g, 25 nmol, 1.0 eq., from step (aCESEIVB)720QS
added .to the flask foll owed by aqueous 20 sodi um hydroxide (1M 84 niL, 50
nmmol, 2.0 eq). The m xture was heated to 50C using an oil bath for 5 hours.
The solution was then stirred overni ght6 (16 _hours) at roomtenperature. On
cooling, a V\hl(a)e[@nﬁmnp_ﬂaladDOHWBﬂm@D adgtie agidanathw gafer cool ed further to 5C

very sto y.t e Hraaetane £ SN rAdhen BRENFRIA S Ple 7P BBk 2o di d
i1 toroa.  The i Sbfedlolif pif3I itk piftosflonll (FOI 503 ARG, teﬁe.“n

vacuo L 40C g5 byl o Hipay DR RNy g 2 Betnefhatdl. D

Hz, 2H), 7.535 bEtEABmspeﬁkibn of. prIYen@l ﬁmarbﬂri)yl cHlofide (8261g, 398 Hntdl, 1.0H) , 8 89
(t, J 6.0 Hz, 1H), 8 (s, np 217-217.5C 5 (c¢) Recrystalllsatlon

of [(b| phenyl eq)amdhxdﬂqﬂormﬂlm]@éem veesi aflde@ dvanaR mm@esﬂhezrmws) was
added to [ (bi phenyl| -4-carbonyl)am no acetic acid (5 , fromstep (b)

above). The mwasustaTehfomd st to—¥: andsqhﬁ]@) left, to)jstir @htrﬁOWﬂeP@Pr%"éﬁe

t d. Th |.t | d.at this. it t
For 10 mi nut eSvergnUaetiReE’ WEARE( PR b e R Binfie b ke e,r “and
then was cool gg,lauf %0 mfintbs #3b6% t@fﬁperature The layers were separated. The

10  organic layer was washed with water (75 mL), then evaporated to dryness

using a rotary evaporator to give an off-white solid (6.58 g, 62%).
1H-NMR (300MHz, CDCI3) 8 3.82 (s, 3H), 4.29 (d, J = 5.1 Hz, 2H), 6.68
(s, 1H), 7.3-7.5 (m, 3H), 7.62 (d, J = 4.8 Hz, 2H), 7.68 (d, J = 8.1 Hz, 2H),
7.90 (d, J = 8.4Hz, 2H) |

15 mp.127-128°C

(b) [(Biphenyl-4-carbonyl)amino]acetic acid

[(Bipheny1-4-carbohyl)amino]acetic acid methyl ester (6.58 g, 25 mmol, 1.0
eq., from step (a) above) was added to the flask followed by aqueous

20  sodium hydroxidé -('1'M, 84 mL, 50 mmol, 2.0 eq). The mixture was heated
to 50°C using an oil bath for 5 hours. The solution was then stirred
overnight (16 hours) at room temperature. On cooling, a white precipitate
formed. The mixture was cooled further to 5°C using an ice/water bath.
Concentrated hydrochloric acid (8 mL) was added very slowly to the cooled

25  solution, ensuring that the temperature did not rise above 10°C. The mixture
was stirred for 15 minutes and was then filtered. The white solid was air
dried for 30 minutes and then dried in vacuo at 40°C for 16 hours to give an
off-white solid (5.75 g, 93%).



i ce/water bath. Crystallisation began at approximately 30C. The precipitate
was col lected by filtration, air dried for 15 mnutes, then dried in vacuo
at 40C for 26 hours to give colourless crystals (2.9 g, 58 %. 1s 1H NWR
(300MHz, DVR© afp36873.95 (d, J = 5.7 Hz, 2H), 7.35-7.5 ( mPCII$H02/00724- 7. 8
(m 4H), 7.97 (d, J = 6.9 Hz, 2H), 8.89 (t, J =6.0 Hz, 2H), 12.58 (s, 1H)
(d) Compound D, [ (biphenyl-4- carbonyl)agbno] acetlc aC|d salt 20

[ (Bi phenyl - 4- car bonylgﬁam no] acetic aci g see st eps (Sb%} or (c)
above) and CHiFhdIMR (S00Migz, PMndetl Sahd déoﬁl§f§7tHZn8HBoas3 §dm,bed

her ei nbef or e) re di | v S ( gto
room t enper at l;’\li% ?767583851 ﬁﬁ%98?£1 ;[;i't ggeﬁgomdé'égi(gﬁ \Wﬁ@fﬁ%t L#rd;
washed with |s&5c§@ gﬁgl (2 x 20 nmL) and sucked dry on the filter. Dry| ng
25 for 6 hours a at 40C gave the salt as a colourless, crystalline
solid (2.50 MR (300MHz, DMSO-d6) 6 1.34 (9H, s), 2.25 (2H,
t), 2.3-2.5 (%F—P%%m#g\lz7 (1H, m, 2.7-2.8 (1H, m, 2.85-3.0 (4H, m,
3.0-3.1 (2K, m, WO 02/083687 PCT/ SE02/00724 70 3.82 (2H, s), 3.88 (2H,
d), 3.95-4.05 (2H, m), 4.1-4.2 (1H n), 6.65 SIH t), 7.14 (2H, d), .
7.35-7.55 (3H,(cnRecrystallisation ps mj:bnyl%—gabpzﬂ amino)@etigacitH, t) np

éfgpifgdS%S 4 M:”nld(l(%g)ﬁ@ ?N@?%ﬁ@ﬁ%ﬁ@@ﬁ%}y et oy h‘yNiaS

Di

20 10 Zq ) EPES AT 8 @LO%&&WB BRGNS o e mifPuftows Brfal 0 £2°C g 117
mml, 1.0 eq. L?smgA Y gﬁuﬁétﬂr\?hi;{\ﬁ eﬂgé SR, aﬁﬂsoﬁ'géelﬂgg%tpﬁ ﬁ'oa‘rﬁ?é R81uRdn

|ce/vvater bat h on o 4-dichlo de (24.55 g,
117 mol, b O 4k Deld at this temperature for 10 minutes. The solution was allowed to

cool to room temperature, and then was cooled further to 5°C using an
ice/water bath. Crystallisation began at approximately 30°C. The precipitate
was collected by filtration, air dried for 15 minutes, then dried in vacuo at
40°C for 26 hours to give colourless crystals (2.9 g, 58 %).

15 1H-NMR (300MHz, DMSO-dg) 8 3.95 (d, J = 5.7 Hz, 2H), 7.35-7.5 (m,
3H), 7.7-7.8 (m, 4H), 7.97 (d, ] = 6.9 Hz, 2H), 8.89 (t, ] = 6.0 Hz, 2H),
12.58 (s, 1H)

(d) Compound D, [(biphenyl-4-carbonyl)aminolacetic acid salt

20 [(Bipheny1—4-carbonyl)amiho]acetic acid (1.14 g, see steps (b) or (c) above)
and Compound D (2 g, prepared analogously to methods described
hereinbefore) were dissolved in hot iso-propariol (40 mL). On cooling to
room temperature a crystalline precipitate formed which was filtered,
washed with iso-propanol (2 x 20 mL) and sucked dry on the filter. Drying

25 for 6 hours in vacuo at 40°C gave the salt as a colourless, crystalline solid

| (2.50 g, 80%).

IH-NMR (300MHz, DMSO-dg) § 1.34 (9H, s), 2.25 (2H, 1), 2.3-2.5 (4H,
m), 2.6-2.7 (1H, m), 2.7-2.8 (1H, m), 2.85-3.0 (4H, m), 3.0-3.1 (2H, m),




in dichloronethane (75 nL) was added over 7 m nutes. The m xture was
stirred for 1 hour at 2C, then left to stir at roomtenperature overnight
(16 15 hours). Water (225 nL) was added and the mixture was stirred rapidly
for 30 m nwoe®/083687T oom t enperature. The | ayers were separBUE$E02/107@4 or gani C
| ayer was washed with water (225 nL), then evaporated to dryness using a
rotary evaporator to give an off-white Iid The isolated solid (26.18 g,
85%9 was added to dichl oronet hane ) with 1M sodi Lsm 20

nyr oxt e sl AEAH 0 A8 (200, G954 OF KA, et ot AL e O

concentrat ed o e 5 . 3C 6H
(300 M, COCT @%@(E?&Eﬁc é?ﬂ%% 19%73%?5% @ 798 (8, éré)% GHg 7 o
(2H, m CH) f%i/(ljﬂﬁ,f 9.18 (IH, t, J=5.7, NH. 25 (b)
(3,4-Dichlor 015‘3?1 l acetl c acid (3,3-Dichlor obenzoyl am no) acetic
acid nmethyl ester (25.91 g, 100 nmmol, 1.0 eq., see step (a) above) was
added to the flask foll owed by aqueous sodium hydroxide (1M 198 niL, 200
mol, 2.0 @q. Cordfwamd B (3 4-dictsordbefaly0aRH0Yacetid /a8 210 G2 prefaredeat ed t o
50C using an oil bath for 2 hours. On cooling, a white precipitate forned.
The mixture wdellewsl ed further- to 5C using an ice/water bath. Concentrated
hydrochloric acid (60 nmL.) was added very slowy to the cooled solution,
ensuring that the terrperature did not rise above 10C. The 5 m xture was

stlrredfor 1 |te solid was air:
dried for & U igh 10Ydelit 8EifdnethPPegidt 16 hours to. give

an of f - whi t e mbhl‘drdr&@th&ﬁe gl507xﬁ%? andrtien tﬂlé@y&mmé{& 66118&2{4&&&0!14‘120
DVBO-D6) 3.94 (2H, d, 7.77- 7.87 (2H,
10 eq.) were added to glycine methyl ester hydrochlonde (14.7 g, 117 mmol,

1.0 eq.). The mixture was stirred and cooled to 2°C using an ice/water bath.
A solution of of 3,4-dichlorobenzoyl chloride (24.55 g, 117 mmol, 1.0 eq.)
in dichloromethane (75 mL) was added over 7 minutes. The mixture was
stirred for 1 hour at 2°C, then left to stir at room temperature overnight (16
15  hours). Water (225 mL) was added and the mixture was stirred rapidly for
30 minutes at room temperature. The layers were separated. The organic
layer was washed with water (225 mL), then evaporated to dryness using a
rotary evaporator to give an off-white solid. The isolated solid (26.18 g,
85%) was added to dichloromethane (300 mL, 10 vols.) with 1M sodium
20 .hydroxide solution (300 mL, '10 vols). The lower organic layer was
concentrated to dryness in vacuo (25.91 g, 84 %).
m.p. 133.2- 134.3°C
8y (300 MHz, CDCl3) 3.66 (1H, s, CH3), 4.03 2H, d, J = 6, CHp), 7.78-
7.87 (2H, m, CH), 8.100 (1H, s, CH), 9.18 (1H, t,J = 5.7, NH).
25

(b) (3,4-Dichlorobenzoylamino)acetic acid

(3,3-Dichlorobenzoylamino)acetic acid methyl ester (25.91 g, 100 mmol,
1.0 eq., see step (a) above) was added to the flask followed by aqueous
sodium hydroxide (1M, 198 mL, 200 mmol, 2.0 eq.). The mixture was



lo CH), 8.10 (1H, s, CH), 9.06 (1H t, J=6), 12.66 (1-H bs, OH) (c)
Compound D, (3, 4-dichl orobenz6yl am no)acetic acid salt

(3, 4-Di chl or obenzoyl am no)acetic acid (0.56 g, see step (b) above) and
Conpound D Wb RQds®s87 prepar ed anal ogously to procedures desrar/sEeziooss

her ei nbefore) were dissolved in hot ethyl acetate (4 nL). On cooling to
roomtenperature, a crystalline preci pir7 te formed which was filtered,
washed with ethyl acetate (15 nl) and sutked dry on the filter. Drying
overni ght in heetad taf0ADTsiggwa aileath for Lhewst Osscaglingor viltedsecipgdtst al | i ne
solid (0.92 g, 58%. 20 mp.128.5-130.5C éH— NMVR (400MHz, _DI>IBO D%) 0 1.34
(9H, s), 2.26fermed.t Themuxtoreswagppoledyfurtbenstor SYC using amyjce/waigr path. (1

%01 (2n q). Cengaeseq drjatogh il s o7 vl aj 4,y SlofiyyS G o)

, 7.84 (1H d 9 . - 100
Rnapht hal( enepﬁgpggrsgglgW§é r‘{‘g%)é%%ttﬁ%t%%a@g‘i @’%\Rxg’grﬁégé@g‘r’g 0 %STP& | ows:
VO 02/ 0836§7 BEEASE QA ORifrd 2 10(AinuidsNarhivag iigiefiRered! by whitgiseRiacet i c
acid nethyl ester D chloronmethane (66 nL) and then triethylamne (14.6 ni,

105 mol, 2. 0 waRGin dN&] fraddathute aldythemeried idtydcuesit @0°0yer d6 hbmrsitde (6. 61
g, 52.5 mol, 1.0 eq.). A white precipitate appeared on the addition of

the triethyl agivesgn &ffawltite $odids@PUSigA8%ecane a | ot thicker. The nixture was
stirred and cooled to 2C using an ice/water bath. A solution of
2- napht hoyl chb.pri4®k0¢14087Cg,  52.5 mml, 1.0 eq.) in dichloronethane (33

m.) was added over 15 m nutes. The |l e brown m xture S irred for 25
hours at 5C. \R&f €300 Midp PMS%)aﬁagg?-Hné, Ve GmQﬁZLﬁr g'%ﬁggﬁé iéée&"r api dly
for 30 m nutesyal ¢ 10 (1H, s, CH), 9.06 (1H, t, J= 6), 12.66 (1H, bs, OH)

(c) Compound D, (3,4-dichlorobenzoylamino)acetic acid salt

(3,4-Dichlorobenzoylamino)acetic acid (0.56 g, see step (b) above) and
Compound D (1.02 g; prepared analogously to procedures described

15 - hereinbefore) were dissolved in hot ethyl acetate (4 mL). On cooling to
room temperature, a crystalline precipitate formed which was filtered,
washed with ethyl acetate (15 mL) and sucked dry on the filter. Drying
overnight in vacuo at 40°C gave the title salt as a colourless, crystalline
solid (0.92 g, 58%).

20 m.p. 128.5-130.5°C
1H-NMR (400MHz, DMSO0-D6) 8 1.34 (9H, s), 2.26 (2H, 1), 2.3-2;5 (3H,
m), 2.5-2.6 (1H, m), 2.6-2.7 (1H, m), 2.7-2.8 (1H, m), 2.85-3.0 (4H, m), 3.0-
3.1 (2H, m), 3.8-3.9 (4H, m), 4.01 (2H, d), 4.1-4.2 (1H, m), 6.69 (1H, 1),
7.12 (2H, d), 7.7-7.8 (3H, m), 7.84 (1H, dd), 8.09 (1H, dd) 8.92 (1H, 1)

25
Compound D, [(naphthalene-2-carbonyl)amino]acetic acid salt was prepared |

as follows:



1o roomtenperature. The |ayers were separated. The organic |ayer was
washed wi th sodi um hydroxide (1M 100 nL) and then evaporated to dryness
using a rotary evaporator to give an off-white solid (12.21 g, 96 %9. mp.
117.7- 118. Wwoh2Bbeg7n00 MHz, DVSO-D6) 3.68 (3H, s, CH3), 4.B&vgEdbipo7ed J =
4.5, CH2), 15 7.59- 7.66 (2H m CH), 7.935- 8.015 (4H, m CH), 8.491 (1H,
s, CH, 9.124 (1H1t,J=45.6,NH) (b) {(N@ ht hal ene- 2- carbonyl) am no] acetic
acid [ (Napht haI ene- 2- carbonyl am no] tlc aci d rret hyl ester (10.03 g, 41
20 mol, 1.0 ég). [Naphthalen | ph)@ e delg methyhesten ask fol | owed by

ﬁSE{SZSStEC’%L-,; Eﬁﬁﬁgo‘%ﬁ#%ﬁ %%mﬁfaaﬁe ﬁfﬁ@%ﬁ& %ﬂiﬂmé Sl rfodf‘:
using an | cel wahale Igg%c{aeg@e%ﬁon B R g&lo%lo(ﬁ RY6b1 0B hmpiep  adde

very slowy to nsuri ng that e tenperature did 25

not rise abovyg,de§). '9&dﬂﬂ&@rﬁ@bit@mlalp?&ﬁe@lohahead&ﬁoﬁ@f@dm&hﬁamuxd,ure was
stirred for 10 mnutes and was then filtered. The yellow solid was air
dried for 35 mnddbesolutidn bheamala il@dhickexva"&tgmlaturw@sfsarred@nd@gﬁlgd(tg 73 g,
93 % . Methanol (50 niL, 10 vols) and water | s) were added WO
02/ 083687 Pcmésommg)mzwe/watewaﬂi pArquu.#Plef Eﬁ@pbth@yl pthéldéc(ﬂ@Qargi (5.0 g,

§§i rod Tlﬁgeé?gﬁrﬁéﬁl &E@f 6 Efneﬁf e D Pas adielh Ried>  and
G
Gyt al i sat | GRBEgant it PR FOTR ARRerS “S'ﬂ'}%ﬂ‘?ﬂoa%eé%@%%?h‘*@t%o||ected

by filtration, r Cfor 2
hours (3. 2. g,(lg%h%% w?ﬁga?ésdoﬁ&t ’gﬂgﬁgﬁﬁéﬁel \W@&Wg%ﬁn%agﬁhlyrfoiéég%g{nﬁgesgﬁh nol ,

64 % was addedomotengictitutel 00Tt lay2fs weks kepaniddeThanmiagioOlayer, wis vol s)
The m xture was heated to 70C to dissol ve
washed with sodium hydroxide (1M, 100 mlL) and then evaporated to

dryness using a rotary evaporator to give an off-white solid (12.21 g, 96 %).

m.p. 117.7- 118.1°C

811 (400 MHz, DMSO0-Dg) 3.68 (3H, s, CH3), 4.08 (2H, d, J = 4.5, CHy),
15 7.59-7.66 (2H, m, CH), 7.935- 8.015 (4H, m, CH), 8.491 (1H, s, CH), 9.124

(14, t,J=45.6, NH)

(b) [(Naphthalene-2-carbonyl)amino]acetic acid

[(Naphthalene-2-carbonyl)amino]acetic acid methyl ester (10.03 g, 41
20 mmol, 1.0 eq., see step (a) above) was added to the flask followed by |
aqueous sodium hydroxide (1M, 120 mL, 123 mmol, 3.0 eq.). The mixture
was heated to 55°C using an oil bath for 2 hours. The mixture was cooled to
5°C using an ice/water bath. Concentrated hydrochloric acid (50.mL) was
added very slowly to the cooled solution, ensuring that the temperature did
25 not rise above 10°C. A dense yellow precipitate was formed. The mixture
was stirred for 10 minutes and was then filtered. The yellow solid was air
dried for 15 minutes and then dried in vacuo at 40°C for 16 hours (8.73 g,
93 %). Methanol (50 mL, 10 vols) and water (100 ml, 20 yols) were added



the solid. The solution was allowed to cool to roomtenperature, 1o
crystallisation occurred on cooling. The m xture was cool ed further to 2C
and then was filtered using a sinter funnel. The solid was air dried for 10
m nutes, thwoarmsmd7 i n vacuo at 40C for 16 hours (2.21 g, PCH/SKO2/0074¢. 167.1
- 167.4C 8H (400 MHz, DMSO-D6) 3.98 (2H, d, J = 5.6, CH2), 7.58-7.65 (2H,

m 15 CH), 7.95- 8.05 (4H m CH), 8.49_(IH s,-CH, 8.99 (1H 't, J= 5.6,
NH), 12.63 (1 H bs, O4) (c) Conpound .

[ (napht hal enete-acportionf taersdviie somponrd (5.9 2, 22 mmol). The mixture was

and 20 GompouReaBate I0ICyemgrEiail Batbarle b ?sy?réég’ S coloes iRkt bed
her of nbef or &) e ALAZShYeTol T FRHINL, doah0N Wi dHR1A0 () lrlnatto 100C

Owcoolmgto rys C|p|tate rrre Whrch was

A1, N AL SR, R el s, 0

over a weekend I'n“vatuo a gave t | ess
crystalling SOﬂ‘Hedpz(eélpltEtegwaZHﬁlectﬁﬁm fil&tion; aitddH{edlfdrNMRtis@@Hhen DNBO D6)
8 1.34 (9H, s), 2.25 (2H, t), g(4H M, 2.6-2.7 (1H, m, 2.7-2,8
(1H, m, 2.85-didd fndbhicud)at fﬂ)°@ Borlz (dtits (3)2. g4 0%) 08B KoRIAd SHHHALS0724 74
3.81 (2H, s), 3.92 (2H, d), 3.95-4.05 4.1-4.2 (1H, n), 6.68 (1H,
t)y, 7.11 (2Hcou)pound5(32 g, ¢.0H mol, 6479 Wassrgdm toquter?(l@O&nL 2dpolsyy , 8. 47
(1H d), 8.85 (1H, 5 Tabl et Manufacture Tabl ets were manufactured
using a standangd m@tbﬂmlt(ﬁﬂgﬂmd@h‘fﬂ@ (Tael maqﬁlre%dwptqdﬁoa@c@t@léwg@lvw th

FS)'; 222‘3[? g[ ﬁgﬁﬁgrgo id. W“ﬁx aorﬂ?trloo rdve"iiste lowe{'it rec%o?ftop0|3/ tempera reand A

10  ctystallisation occurred on cooling. The mixture was cooled further to 2°C,
and then was filtered using a sinter funnel. The solid was air dried for 10
minutes, then dried in vacuo at 40°C for 16 hours (2.21 g, 44 %).
m.p.167.1 - 167.4°C
8y (400 MHz, DMSO-Dg) 3.98 (2H, d, J = 5.6, CHp), 7.58-7.65 (2H, m,

15 CH), 7.95- 8.05 (4H, m, CH), 8.49 (1H, s, CH), 8.99 (1H,'t, J = 5.6, NH),
12.63 (1H, bs, OH)

(c) Compound D, [(naphthalene-2-carbonyl)aminolacetic acid salt

[(Naphthalene-2-carbonyl)amino]acetic acid (0.51 g, see step (b) above) and
20 Compouﬁd D (1.01 g; prepared analogously to procedures described

hereinbefore) were dissolved in methyl iso-butyl ketone (30 mL) at 100°C.

On cooling to room temperature a crystalline precipitate formed which was

filtered, washed with acetone (25 mL) and sucked dry on the filter. Drying

over a weekend in vacuo at 40°C gave the title salt as a colourless,
25  crystalline solid (1.17 g, 77%)).

m.p. 138.5 - 140°C

1H-NMR (300MHz, DMSO-D6) & 1.34 (9H, s), 2.25 (2H, t), 2.3-2.5 (4H,

m), 2.6-2.7 (1H, m), 2.7-2.8 (1H, m), 2.85-3.0 (4H, m), 3.0-3.1 (2H, m),



10 excipients, were dry m xed (for exanple in a nortar) or wet or dry
granul at ed using standard techniques. In relation to ethanol and water
granul ation on a snmall scale, active ingredient, polynmer and, if

appr opri at ewo faesiseer exci pient -were dry ni xed together iRCHESESRDEI2 . An
appropriate quantity of solvent was added with m xi ng. The granul ate was
dried at 15 50C for 16 hours. Test I\/btg d Drug/tine rel ease profiles for
the tablets were determ ned using a Unitéd States Pharmacaopoeja Nethod |1

( Eur opean Phardml (ibed)a3 BaddHe 9, 2095808 ddH, apparlat-ad 1 ), 868\ Fethkct or and

a paddl e spee f 0 i pecijj . bas e Int.

J. Pharm, 60%%99’3% é§%5('930@§§|fﬁf’%}'m¥z&@b@w%§gi [.()‘/I‘@Cga’ %atgn‘fl ove the
paddl e. The r%geglggr( %Egl um was phosphate buffer (pH=6.8) or HO (pH=1l.0).
The tenperature "Th % t’rel ease bath was 37C. The vol une of the rel ease
medi um was 1000 25. nlL, unless otherw se specified. WO 02/ 083687

PCT/ SE02/ 00724 75 Materials Unless otherw se specified, HPMC pol yners were
obt ai ned f rsomTabilet-Mamufactiter adenmark METOLOSETM) . Specific grades and their

USP equi val ents__are indicatged be|l ow (once oply, an the first casion that
they are di scllbisds .W@egﬂﬁﬁbﬁeaﬁmie R (Bag?ﬁg’ﬁ%;ta@&m%%&mﬁ%%?@%, 1500
cps) was dry g . 1 r W ree base and

benzenesul pho%@ﬂgg’ré)&?hcg?’g%%ﬁﬁt#aép%gﬁ@r%ti o of 1:1. Tablets

(diameter 10 mm) were nmade by direct io conpression using the Kilian SP300.
The final tablet weight was about 250 ny. Drug rel ease profiles were
determi ned (pHWhef® appropridje, amixtares efiqwiymer, drug and, if present, other

10 excipients, were dry mixed (for example in a mortar) or wet or dry
granulated using standard techniques. In relation to ethanol and water
‘granulation on a small scale, active ingredient, polymer and, if appropriate,
further excipient were dry mixed together in a mortar, An appropriate
quantity of solvent was added with mixing. The granulate was dried at

15 50°C for 16 hours.

Test Method
Drug/time release profiles for the tablets were determined using a United
States Pharmacopoeia Method II (European Pharmacopoeia Paddle
20 Method) apparatus with a UV detector and a paddle speed of 50 rpm (unless
otherwise specified). A basket (see Int. J. Pharm., 60 (1990) 151)
containing the tablet was placed 1 cm above the paddle. The release
mediurﬁ was phosphate buffer (pH=§.8) or HCl (pH=1.0). The temperature
in the release bath was 37°C. -The volume of the release medium was 1000

25 mL, unless otherwise specified.




in Figures 1(a) and 1(b). Exanple 2 15 Polynmers (HEC (NATRASOL(r) 250M
Pharm Agqual on) and PEO (MW 4 x 106 g/nol; POLYOX(r) Union Carbide) were
individually dry m xed together with Conpound A (free base and

benzenesul pivanatoesssal t thereof) in a weight ratio of 1:1.pPCatHDE24
(dianeter 10 M) were nmade using the Kilian SP300. The final tablet weight
was about 250 ng. The HEC tablets 20 werg coated with HPMC (viscosity 6
cps) by pl aci themin a 10% HPMC (eq."to USP HPMC 2910, 6 cps) sol ution
in water and Si;aﬁﬂéﬁin air at room tenperature. Drug release profiles were

det erm ned .0 d 8 I i : 25
Exanpl e 3 sfaBiPé?Sé %@?”X’ﬁ%esgpgf@ﬁﬁ%@{@f;g’%%ﬂ% rYgéﬁg#’@&z%ﬁ ﬁ})’# %ﬁé%ﬁ%d A (45
my/ tabl et), HeMISRRHBTOBASETD)USBpEdthE o208, ardiOthetPBISP3&quivalédtabl et ) ,
cal ci um phosphate (10 ng/tablet), "polyvinylpyrrolidone (PVPKOO (BASF); 8

nmy/ t abl et) andreRdidated Keloei(ancesordyy arl thedirsiravcasionthad Heysae diclosed).

PCT/ SEQ2/ 00724 76 Penwest Pharmaceuticals; 2 ng/tablet) were dry m xed
together.. 5For the first batch, tablets were nade via direct conpression
using the Kil iﬁn SiB O of the dry mxed material. For the second batch,
the dry m xtu C * et hanol granul ated and dried. For the third batch, the

dry mxture "R %%ag{wmn@qt@%édngm@@o@ PSlﬂ(gioéﬁs)V\@h@ & anixe@npr essed

using Kilian € tablet welght was about hg in each case. Drug
rel ease profi liggetherewih Gurepoinded (free Hase ahdiberzdnabulphendtpisalf thireafd ar e
shown in Figure 3. Exanple 4 10 HPMC with different nol ecul ar wejghts
(65SH50 (eq. tin aUBPighPr@iofd; 1. Smblgs(diamsEridomandwessrtedo®y, disrd/ or
different 1%egrc<eag1sprgsfsio%u1%?1§gl hl%tﬁﬁlgn SP300. The final tablet weight was about 250
mg. Drug release profiles were determined (pH 1.0 and 6.8) and are shown

in Figures 1(a) and 1(b).

Example 2
15 Polymers (HEC (NATRASOL® 250M Pharm; Aqualon) and PEO (MW 4

x 106 g/mol; POLYOX® Union Carbide) were individually dry mixed
together with Compound A (free base and benzenesulphonate salt thereof)
in a weight ratio of 1:1, Tablets (diameter 10 mm) were made using the
Kilian SP300. The final tablet weight was about 250 mg. The HEC tablets
20  were coated with HPMC (viséosity 6 cps) by placing them in a 10% HPMC
(eq. to USP HPMC 2916, 6 cps) solution in water and drying in air at room
temperature. Drug release profiles were determined (pH 1.0 and 6.8) and

are shown in Figures 2(a) to 2(d).

25  Example 3
Separate batches of the benzenesulphonate salt of Compound A (45

‘mg/tablet), HPMC (65SH400; eq. to USP HPMC 2906, 400 cps; 35
‘mg/tablet), calcium phosphate (10 mg/tablet), polyvinylpyrrolidone
(PVPK90 (BASF); 8 mg/tablet) and PRUV® (sodium stearyl fumarate;



(60SH50 (eq. to USP HPMC 2910, 50 cps), 65SH50 and 90SHI OO (eq. to USP
HPMC 2208, 100 cps), were dry m xed together with the benzenesul phonate
salt of Conpound Ain a weight ratio of 1:1. Tablets 15 (with a di aneter of
10 M) wer ewead@ssss? Ng the Kilian SP300. The tablet wei gheCmeR2/atrout 250
ng. Drug release profiles were determned for formulations wth different
degrees of substitution (pH 1.0 (see Fi gﬁre 4(a) and.pH 6.8 (see Figure
4(b))) and for_ formulations with differeft nolecular _ weights (pH 6.8; see

Figure 4(c)). QWE&taPrbmmayemab( Ugitﬁbb@owe@qdmmmbqsp rodias, theéo, 000

d th th | f d A
P Ui T Torent VERGHCH RS S SttePd CRRD HOCERES e 8 dr iR SRS,
di rect compresyafle Ay nifl Hferl! | A8 B3 KondNoull Nk 4§ bh&imi@evgets wer e

about 90 ng in eac case ug release profiles wére determ ned (paddle

speed of 25 rp ﬂla:ﬁ%ra@ufa)tecamﬂ afiel. shevhe tiird b Aol ¢hd dri\ Qi OR ISV ater
PCT/ SEQ2/ 00724 77 anpl e HPMCs with different nol ecul ar wei ght s (60SH50

and 608H10(300)gramﬂaxed@ng1 dne;decﬁta@gbsrmre ithennedmpriessedtusing Biilian 8P300.2, 2:1

and 0:1. Thes I nat,i pns we m xed together_with the
benzenesul pho ttwq}gﬁgw&ﬁb L@/OA merieespitasee A Filease BteBlEs usi ng

(G amet or 8. 5%%?&1&% o 1, 606 ey T K bRl e TR ST ey

wei ght was about 175 ng. Thus, the dose of drug in the formof salt was 70
ng. Drug release profiles were determned (pH 6.8) and are shown in Figure
6. In this cafixanipde4vol ume of io the release nediumwas 500 ni.

10 HPMC with different molecular weights (65SHS50 (eq. to USP HPMC 2906,
50 ops), 65SH400 and 65SH1500), and/or different degrees of substitution
(60SH50 (eq. to USP HPMC 2910, 50 cps), 65SHS50 and 90SH100 (eq. to
USP HPMC 22‘08, 100 cps), were dry mixed together with the
benzenesulphonate salt of Compound A in a weight ratio of 1:1. Tablets

15 (with a diameter of 10 mm) were made using the Kilian SP300. The tablet
weight was about 250 mg. Drug release profiles were determined for
formulations with different degrees of substitution (pH 1.0 (see Figure 4(2)
and pH 6.8 (see Figure 4(b))) and for formulations with different molecular
weights (pH 6.8, see Figure 4(c)). | '

20 Co
Example 5
HPMC (60SH10000; eq. to USP HPMC 2910, 10,000 cps) was dry mixed
together with the benzenesulphonate salt of Compound A in different weight
ratios (25% salt, 60% salt and 75% salt). Tablets were direct compressed

25 using the Kilian SP300. The final tablet weights were about 90 mg in each
case. Drug release profiles were determined (paddle speed of 25 rpm; pH
6.8) and are shown in Figure 5.



Exanpl e 7 HPMC (65SH1500) was dry m xed together with Conpound A (free base
and benzenesul phonate salt thereof) in a weight ratio of 1:1. Tablets 15
(diameter 20 mm) were nmade using the Kilian SP300. The final tablet weight
was about 1Q@h2mEsegAhe dose of drug (free base or salt) wascTsK02/0074 Drug
rel ease profiles were determned (pH 6.8) and are shown in Figure 7. 20
Exanple 8 52.5 g of one grade of HPMC (ZI\/ETHOCELTM K100LV CR grade, eq. to
USP HPMC 2208, 100 cps, Dow), 78.7 g of Anot her grade of HPMC ( METHOCELTM
K4M gr ade, eqExemplis® HPMC 2208, 4000 cps, Dow) and 87.5 g of the

benzenesul phonat e sal t. of _Conpound wer,e, dr ] xed 25 t in a mxer
(Braun Conbi I\/gpﬁgé)“’%ltdﬁff?réﬁ moyesy %ﬂglﬁtﬁe(%oghgﬁlqnér@éﬁ%ﬁ@%@ JE¥ wat er
was sprayed t 1. N{ Q. ] AD 1. i eg.) - ranul at e
was dri on usi A SRkl BRARST n WRiEaabY R P L2 BHCEY, RSB TS
and a insert [BHRBRAOHE ik P mixdodethbrdwithele %ﬁze&ﬁmgﬂo@té s@if ber about
14 mnutes. At this point, the tenperature in WO 02/083687 PCT/ SE02/ 00724
78 the bed wordptlind e The migtuae wlasgeamiredasing svatdrr(ebmtt 48% vatee t¢ 1 mm)
and m xed wi'th 1.93 g sodi um stear%lrgfurrarate in a food processor, (the

Y

sogi u ][n st eaL yrﬂllef duyetoted aveighy) bﬁ%dlé? gbletsi(Aigmeter S unlvese MIGHUIERE wer e

; ; : R
Srati ona( Kor dishRals SBI9" Tt BbA HBler Srelar e Mo BRR. DR il 0, 2,
r@%qn 3RO Yot o‘(ﬁ'@aﬁ r\wik)eV@ fﬂﬁag.a;ﬁﬁgvﬁ'léi?é ﬁ‘f@f_ﬁeé—%rérg- Drug

was 8 mmin di r
rel ease profi Idggg\%\’grde etermned (pH 6.8) an e Shown 1n Figure 8.

Exaffgf” e 9 1o HetdemiaSigED}p.)and dry showeeth Figued el this das€ptipooium®of f r ee
ase), in a .
10  the release medium was 500 mL.

Example 7 )
HPMC (65SH1500) was dry mixed together with Compound A (free base

and benzenesulphonate salt thereof) in a weight ratio of 1:1. Tablets
15 (diameter 20 mm) were made using the Kilian SP300. The final tablet
weight was about 1000 mg. The dose of drug (free base or salt) was 500
mg. Drug release profiles were' detennined (pH 6.8) and are shown in

Figure 7.

20 Example 8
52.5 g of one grade of HPMC (METHOCELTM K100LV CR grade, eq. to

USP HPMC 2208, 100 cps, Dow), 78.7 g of another grade of HPMC
(METHOCELTM K4M grade, eq. to USP HPMC 2208, 4000 cps, Dow)
and 87.5 g of the benzenesulphonate salt of Compound A were dry mixed
25 together in a mixer (Braun CombiMax 750) with four blades on the
impellers. 108.0 g of water was sprayed through a nozzle into the mixer (25
mL/minutes). The granulate was dried using a fluid bed (Glatt GPCG 1)
using a bed speed of 50 m3/h and a insert temperature of 60°C. The fluid

bed was turned off after about 14 minutes. At this point, the temperature in



wei ght ratio of 1:1. Tablets (dianeter 10 mm) were nmade by direct
conpression using the Kilian SP300. The final tablet weight was about 250
ng. Drug rel ease profiles were determned (pH 1.0 and 6.8) and are shown
in Figure 9wd @ok36anpl e 10 120 ng of HPMC (60SH50), and l2&cTRE0HO7RPMC
(60SH10000) were dry m xed together with 10 ng of Conpound D (free base).
Tabl ets (dianmeter 10 mm) were nade by q rect conpression using the Kilian

v det orm ndle PEReR 45 Gt O 5y Hiegn é“wéaé%?pe%%@ﬁ%eﬁ@g b6 15°
were determn ) nd*® n : le 11
HPMC [ 19t diqf ' i 10000
ners oy m el wih s Ik ieltf K gafP HDERoR Brookeol (il PO00)

bl end was dry sgHxesd steagetiimaran Was pespieved ulingfa Penmhise). Tasletdaldreas with
the follow ng salts of Conmpound D. the hem succinate, the

met hanesul phomaade, fione the, bdeated @rabdaizoysingi ydyblettingt araghinadwithe6

(+)-O0 O -di Para-tolugyl -D-tartrate repared as descri bed WD,02/ 033687
PCT/ SE02/ 0472 4tatipns KKP@?CJ? olroé)afg) T'ii’g? &%iet(sg?amaé rGOQCWP%, raf thesie

i ndi vi dual condpi nation [ € i I ec: r i ' i lian
SP300. The fi r%afsr?%? & d%‘%&ﬂ%%ev\a/a@ﬁgg& 3?1 IM%%% %ﬁeﬁﬁggéwg?;?%gnér ug was

10 mg (with ragp folfifesl W&e defeRinedPpHs. B PARPSS Hewﬁi'w%rufslse
det erm ned (paﬁ%%g)kleg%dpa;hes 5 shown inhe &gure)all. E>§arrp|e1 12" HPMC

(60SH10000) was dry mixed with Conpound D, in the formof its free base as
well as the follow ng salts of Conpound D. the hem succi nate,
Example 9 -

10 HPMC (65SH50) was dry mixed together with Compound D (free base) in a

weight ratio of 1:1. Tablets (diameter 10 mm) were made by direct

compression using the Kilian SP300. The fina] tablet weight was about 250
mg. Drug release profiles were determined (pH 1.0 and 6.8) and are shown
in Figure 9.
15
Example 10
120 mg of HPMC (60SH50), and 120 mg of HPMC (60SH10000) were dry
mixed together with 10 mg of Compound D (free base). Tablets (diameter
10 mm) were made by direct compression using the Kilian SP300. The final
20 tablet weight was about 250 mg. Drug release profiles were determined (pH

1.0 and 6.8) and are shown in Figure 10.

Example 11
HPMC polymers with different molecular weights (60SHS0 and

25  60SH10000) were dry mixed together in a weight ratio of 3:1. This
resultant polymer blend was dry mixed together with Compound D (free
base), as well as with the following salts of Compound D: the
hemisuccinate, the methanesulphonate, the (3,4-dichlorobenzoylamino)-

acetate and the (+)-0,0-di-para-toluoyl-D-tartrate (prepared as described



1o the nethanesul phonate and the (+)-0O O -di Para-toluoyl-D-tartrate, in a
wei ght ratio of 60:40 (polyner:drug). Tablets (dianmeter 8 mm for each

i ndi vi dual conbi nati on were nmade by direct conpression using the Kilian
SP300. The wabi¢eB368ei ghts vari ed between 125 ng and 178. 8 Faj/$k8peeied ng on
the different nol ecul ar weight of the base and the salts. The dose of drug
15 was 50 ng (with respect to the free %se) Drug rel ease profiles wer e

10000) was or JeFRRMASOT hr CURBOGHEREY Prioks) fat apch AnERgeb so bR g

wei ght rati os: e%gn}ﬂiergg Eat c&%ﬁ@smcﬁpuﬁ ROk athn $P36) ¥R f§19.1 ?éi’rletpgam ets

(dianeter 8 wer e rect corrpr ssion using the Kilian

The final tablveél mwabmazamtmaomftmadn@ms 00 nolg (it agspect tobet ween
12.5 ng and 87. 5 ng. Drug rel ease profiles were determ ned & H 6.8) and
are shown in Ebgdree h@e) 2@agarqi¢a§ejm0ﬁ+bwm@@ s)ymﬁh ged with
Conmpound D (free bas wei ght ratios of 96:4, 70 30 60 40 and 50: 50.
Tabl et s (d|5am§g8Wn112 ﬁgﬂm llere made by direct conpression using the Kilian
SP300. The final tablet WD 02/083687 PCT/ SE02/ 00724 80 wei ghts were about
625 ng. The dose of drug varied between 25 ng and 187.5 ng. Drug rel ease
profiles were mahpenped (pH 6.8) and are shown in Figure 14. 5 Exanple 15
HPMC (608H1000‘U)—§‘1%‘5_71ry m xed with Conpound D (free base) in weight

rati os of 37. HPRIG(6EHE006) Wasahy 40ixed with Cenpousd Iy, i83he foe of :i30. 3,

78.3:21.7, 80:20 and 83.3;16. 7. _ Tablets (dianeter 8 re made b
free base as well as the follow%ng salt(s of Compound S@hevileemwuccmate,y

.—S_

10 the methanesulphonate and the (+)-0,0 -di-para-toluoyl-D-tartrate, in a
weight ratio of 60:40 (polymer:drug). Tablets (diameter 8§ mm) for each
individual combination were made by direct compression using the Kilian
SP300. The tablet weights varied between 125 mg and 178.8 mg depending
on the different molecular weight of the base and the salts. The dose of drug

15 was 50 mg (with respect to the free base). Drug release profiles were

determined (pH 6.8) and are shown in Figure 12.:

Example 13
HPMC (60SH10000) was dry mixed with Compound D (free base) in the

20 following weight ratios: 90:10, 80:20, 70:30, 60:40, 50:50, 40:60 and 30:70.
Tablets (diameter 8 mm) were made by direct compression using the Kilian
SP300. The final tablet weight was about 125 mg. The dose of drug varied
between 12.5 mg and 87.5 mg. Drug release profiles were determined (pH
6.8) and are shown in Figure 13.

25
Example 14 .

HPMC (60SH10000) was dry mixed with Compound D (free base) in
weight ratios of 96:4, 70:30, 60:40 and 50:50. Tablets (diameter 12 mm)
were made by direct compression using the Kilian SP300. The final tablet



direct conpression using the Kilian SP300. The final tablet weights varied
10 between 80 ng and 300 ng. Drug rel ease profiles were determ ned (pH
6.8) and are shown in Figure 15. Exanple 16 Xant han gum ( XANTURAL(r) 180;
CPKel co) wawadryssssxed with 15 Conpound D (free base) in pei/gpor/00724 i os of
90:10, 80:20, 70:30 and 60:40. Tablets (diameter 8 mm were made by direct
conpression using the Kilian SP300. Th f| nal tablet weight was about 125

The d f d d b t 12. 5 nd .50
Drug 1ol case BreER BETeRPE ik @?snbﬂyﬁﬁqvarfﬁrg; A oVERb AR 16 B gur e 16.

it Exag‘ébené%?‘_’é‘oﬁ%ounﬁﬁé%?@@ﬂasﬁ@@@"ﬁf&d?ﬁ“ GEIECT Bl e

by direct commiggeilgn using the Kilian SP300. The final tablet weight was
25 625 ngy. Drug rel ease profiles were determined (pH 6.8) and are shown in
Figure 17. WD 02/ 083687 PCT/ SE02/ 00724 81 Exanple 18 Xant han gum ( XANTURALO

180; CPKel co) was Sr){ m xed with Conpound D (free base) in ratios of
40: 60, 33.3: 6EXPMPELI5 and 20:80. Tablets (dianeter 8 mm) were nade by

di t i i P 0] T t t . i ed
oLt conBr SRR YO O0R) Kkt My TuREI 00 BbbAL 13 R il 9 var e
and are shown y &l 19468 o 87. 5Fegasrrd3e3 187%/@0(@13%8@%)7 3\@3 69.y:301%ed ‘wi'th

t he net hanesul phonl c acid salt of Corrpound D i n wei ght ratios of
30.4:121. 6, 458@:206, 8020dakd 83.3916. 2 Tablets (diameter 8 mm) were made by

direct compression using the Kilian SP300. The final tablet weights varied
10 between 80 mg and 300 mg. Drug release profiles were determined (pH
6.8) and are shown in Figure 15.

Example 16
Xanthan gum (XANTURAL® 180; CPKelco) was dry mixed with

15 Compound D (free base) in weight ratios of 90:10, 80:20, 70:30 and 60:40.
Tablets (diameter 8 mm) were made by direct compression using the Kilian
SP300. The final tablet weight was about 125 mg. The dose of Compound
D (free base) varied between 12.5 mg and 50 mg. Drug release profiles
were determined (pH 6.8) .and are shown in Figure 16.

20
Example 17
375 mg of xanthan gum (KELTROL® RD; CPKelco) was dry mixed with-
250 mg of Compound D (free base). Tablets (diameter 12 mm) were made
by direct compression using the Kilian SP300. The final tablet weight was

25 625 mg. Drug release profiles were determined (pH 6.8) and are shown in

Figure 17.



Tablets (8 mmM were made by direct conpression using the Kilian SP300. The
final tablet weight was 152 ng. Drug release profiles were determned (pH
1.0 and pH 6.8) and are shown in Figure 19. 15 Exanple 20 HPMC

(60SH10000) waer/0836g7 M xed wi t h the net hanesul phonic aci d smismt/eo7&€onpound
Din weight ratios of 228:532, 304:456 and 380:380. Tablets (12 mm) were
made by direct conpression using the Ki g an SP300. The final tablet weight

was 760 ng. wse profiles were determned (pH 20. 1.0 and pH 6. 8)
and are shown e 20. Abbreviations APl = atnospheric pressure

Il oni sation (i Iatlont |.atd.on_t d =
doublet (in r@{ﬂgﬁ} I\M@T%L Ol?ore%?r%yhog %SDW mﬁfed\"\@th

NN- di et hy! f orgg & bileBh i bf @vighe 90 68/70930737 RCVOEN2/ 00724

82 dd doublet of oublets (in relation to NVR) = ethyl eq. =

equi val ent s @bl%tg@ﬁambfe&@&hnﬂmﬂmadﬁ bly dqrdmbuompr)eskim usingyiie &ahikor i ¢ aci d
HPLC = hi gh performance |iquid chromatography | M = industrial_nmnethylated
spirit | PAs= iS9800r Gl ﬁmld@bigﬂ weight keried befpieeril2e mag and 150 mg. Drug

release profiles were determined (pH 6.8) and are shown in Figure 18.

Example 19
HPMC (60SH10000) was dry mixed with the methanesulphonic acid salt of

10 Compound D in weight ratios of. 30.4:121.6, 45.6:106.4 and 60.8:91.2.
" Tablets (8 mm) were made by direct compression using the Kilian SP300.
The final tablet weight was 152 mg. Drug release profiles were determined

(pH 1.0 and pH 6.8) and are shown in Figure 19.

15 Example 20
HPMC (60SH10000) was dry mixed with the methanesulphonic acid salt of

Compound D in weight ratios of 228:532, 304:456 and 380:380. Tablets

(12 mm) were made by direct compressioﬁ using the Kilian SP300. The

final tablet weight was 760 mg. Drug release profiles were determined (pH
20, 1.0 and pH 6.8) and are shown in Figure 20.

Abbreviations

API = atmospheric pressure ionisation (in relation to MS)
25 br = broad (in relation to NMR)

d = doublet (in relation to NMR)

DCM = dichloromethane

DMF = N,N-dimethylformamide

DMSO = dimethylsulfoxide



m=nmultiplet (inrelation to NV\R} M = nethyl MeCN = acetonitrile
15 mp. = nelting point M5 nass spectroscopy Pd/C = palladium

m nut e(s)

on carbon q = quartet (in relation to NWVR

singl et (i nwoel2asiesn t o NVR)

have their

02/ 083687 PCT/ SE02/ 00724 83 d ai

conposi tion c8fprising,=as act i

usual neani ngs: nor

4- ({3-[7-(3, 3-di met hyl - 2- oxobu

[ 3. 3. 1] non-

3-yT] propyl Yam no) b

m n.

rt = roomtenperature 20 s =
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ani | i no) propylsll.- 9- oxa- 3, 7-di az%a{lﬁ,gpelng[ 3.3.1 ] non-3-yl} ethyl carbanate,
2- "{7-[4-(4-cyanophenyl ) butyl]-9-oxa-3, 7-di azabi cycl0[3.3.1
e@@/I car barat e, or gaechromatography { 7- [ ( 25) - 3- (4- cyanophenoxy) - 2-
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] non-3- yl}
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-9-oxa- 3, 7-di azabi cycl o[ 3. 3. 1] non- 3-yl } et hyl car bamat e,

lo pharnacéut Rcal | y- accept abl e boui(s) of any of these conpounds. 2. A
nodi fied rele phar maceuti ca

i ngredi ent,
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15

20

25

434*'3-[7- (3, 3-di ne
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IMS =
IPA =
KF =
m =
Me =
MeCN =

 min. =
m.p. =
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Pd/C =

TLC =
uv =
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|, gonppsi tion conpri sSi
@H@TQ%BEO&?&? yl ) - 9- oxa- 3, 7- di azabi cycl o-
high performance liquid chromatography
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iso-propyl alcohol
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multiplet (in relation to NMR)
methyl
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mass spectroscopy
palladium on carbon

quartet (in relation to NMR)
room temperature

singlet (in relation to NMR)
triplet (in relation to NMR)
thin layer chromatograf)hy

ultraviolet

Prefixes n-, s-, i-, t- and tert- have their usual meanings: normal, secondary,

iso, and tertiary.



[3.3.1 ]non-3 -yl ]propyl} am no)benzonitrile, tert-butyl 2- { 7-

[ 3-(4-cyano 15

ani | i no) propyl ]-9-oxa-3, 7-di azabi cycl o[ 3. 3. 1] non- 3-yl } et hyl carbamate, tert-
butyl 2- { wddeneskstyanophenyl)butyl]-9-o0xa-3, 7-di azabi cycp@isododr2d non- 3-
yl'} ethyl carbamate, or tert-butyl 2- {7-[(25)-3-(4-cyanophenoxy) - 2-

hydr oxypr opyl ] - 9- oxa- 3, 7-di azabi cycl o] .1 ]non-3-yl} ethylcarbamate, or a
phar maceuti ca L -acceptabl e salt of any of these conmpounds, and a 20

phar maceuti ca %’-“éccept abl e carrier and/or other neans, which carrier or
means (as appropriate) gives rise to a nodified rel ease of active
ingredient. 3. A conposition as clained in daiml or Claim2, wherein the

active ingregli end rhédified\teltast plageiabartioal tdmpogitian Taapukingaks yettacept abl e
carrier. 25 4. A conposition as clained in any one of the precedi ng clains,

wherein the ingmsbeits i on 4-6(3alfa( edimeshprDekdbutsb &pset 3ahdiagebicydeai ned

rel ease of actj i ngredi ent. VO 02/ 083687 PCT/ SEQ2/ 007 8 5. A
conposi tioh a -%ﬁﬁ!%yﬁﬁr@yi}wlﬁ?ﬁ\%%%' Gt hé?”F'BPE/is e?'l{gfl[étéf“é'iaﬂg'd. 6. A
conposi tion ag .cl al 1 8. 1 : I i leCh i S

adapted for o%gﬁ{@gg&%ﬂ? rﬁﬁ?’%ﬁ%ﬁé‘#%@ %g 05|gl il}gé%ﬁ}élg&g P%gflgfr?é eljlz'n any one
of the precedppg] cl Al 1y8[4-(dicyanBpldhylbatydl-9ioxe-3, TdidbRptlo(33eMadsled in a
polymer matrix. 8. A conposition as clained in" daim7 (as dependent on
Claim6), loyMihykeailsamatet heof or rarsbutyl ge Rk {HRH28R8r(dscyandplienexly )24 ease
system conprising a hydroqphi lic gelling conponent and_active ingredient. 9.

A conposi ti ogh)ﬁkolé}’mpﬁﬁﬂ Axazdy/-Gazabigyclaid. 3pkleerdryljethyloarhamaih & n  t he
ti [ ient is 4-({3-[7- 3-di pet hyl s 2- b | ) -9- -3,7 15
PRI B 0 B R R R T

2. A modified release pharmaceutical composition comprising, as active
ingredient, 4-({3-[7-(3,3-dimethyl-2-oxobutyl)-9-oxa-3,7-diazabicyclo-
{3.3.1]non-3-yl]propyl}amino)benzonitrile, fert-butyl 2-{7-[3-(4-cyano-
15 anilino)propyl]-9-oxa-3 ,7-diaz§1bicyclo[3 .3.1]non-3-yl} ethylcarbamate, ter:-
butyl  2-{7-[4-(4-cyanophenyl)butyl]-9-oxa-3,7-diazabicyclo[3.3.1]non-3-
yl}ethylcarbamate, or fert-butyl  2-{7-[(2S)-3-(4-cyanophenoxy)-2-
hydroxypropyl]-9-oxa-3,7-diaiabicyclo[3.5.1]non-3-y1}ethylcarbamate, or a
pharmaceutically-acceptable salt of any of these compounds, and a
20 pharmaceutically-acceptable carrier and/or other means, which carrier or

means (as appropriate) gives rise to a modified release of active ingredient.

3. A composition as claimed in Claim 1 or Claim 2, wherein the active
ingredient is provided together with a pharmaceutically-acceptable carrier.

25 |
4. A composition as claimed in any one of the preceding claims, wherein
the composition is adapted to provide delayed and/or sustained release of

active ingredient.



pharmaceutical l y-acceptable salt thereof. 10. A conposition as clainmed in
Claim9, wherein the active ingredient is provided in the formof a
benzenesul phonic acid salt or a tol uenesul phonic 20 acid salt. 11.

A conposi ti wo @nsmBai ned in Caim 10, wherein the active iFUJVSEIR/QITR4 | S
provided as 4-({3- [7-(3, 3-dinethyl-2-oxobutyl)-9-oxa-3, 7-di azabi cycl o-
[3.3.1] non-3-yl ] propyl } am no) benzoni tri kg, benzenesul phonic acid salt. 25

-y ; : & : (
12. A conposi tion,as cl ai.ned | : ) t he
active ingr editsent A @W@?*U%?@ﬂa@%g[@ﬂ@{‘ flgy ?%%torgﬁg%eo%ﬁ@hgd
hydr oxypr opyl ] - 9- oxa- 3, 7-di azabi cycl 0[ 3. 3.1 ] non-3-yl} ethyl carbamate or a
pharmaceutical | y-acceptable salt thereof. WO 02/083687 PCT/ SE02/ 00724 85
13. A conposi i on Assorpaiticrad ¢laiGhe imah?, oneludithe precbdingcldims, whiphdsli ent is
tert-butyl 2- {7- [325) - 3- (4- cyanophenoxy) - 2- hydr oxypr opyl ] - 9- oxa- 3, 7-
di azabi cycl o [adaged fgmreral aimipisttationhy| carb amate. 5 14. A conposition as
claimed in Caim1l12, wherein the active ingredient is tert-butyl 2-
{7-[(2S) - 3%( 4- cyanophenoxy) - 2- hydr oxypr opyl ] - 9- oxa- 3, 7-

di-azabi cycl ol 3. 3. 1 QB todiibn ShMUbGAKP BIBAE orfPo M BR°GHCBIAR daifi] doSal L. 10

- 15. A conposition as ¢laimed in any one of al s I'n which the

hydrophi i ¢ geiHitbi theCabie Mgt dieMNe ehfhedddthint Okt atrkant han, _
scl erogl ucan, dextran, starch, an al ginate, pullulan, hyal oronic acid,
chitin, chitosan, albumn, gelatin, poly-L-lysine, sodium poly(acrylic

id), ly(hyd hyl meth J : b hyl . b , 15
ool yui nyl py! 1 1 ot CORPRFNGTRe. hRHEE: o CLAL ok B o, IR ) | oCust
bean gum aMQr;0i G The A5k 8F'a Gutithg RHMik HARRAAN DleaIRbterPESthbRsing! Ut €N,

a hydrophilic gelling component and active ingredient.

9. A composition as claimed in any one of the preceding claims, wherein
the active ingredient is 4-({3-[7-(3,3-dimethyl-2-oxobutyl)-9-oxa-3,7-
15  diazabicyclo-[3.3.1]non-3-yl]propyl} amino)benzonitrile or a

pharmaceutically-acceptable salt thereof.

10. A composition as claimed in Claim 9, wherein the active ingredient is
- provided in the form of a benzenesulphonic acid salt or a toluenesulphonic

20 acid salt.

11. A composition as claimed in Claim 10, wherein the active ingredient is
provided as 4-({3-[7-(3,3-dimethyl-2-oxobutyl)-9-oxa-3,7-diazabicyclo-
[3.3.1]non-3-yl]propyl} amiho)benzonitrile, benzenesulphonic acid salt.

25
12. A composition as claimed in any one of Claims 1 to 8, wherein the
active  ingredient is  fert-butyl  2-{7-[(25)-3-(4-cyanophenoxy)-2-
hydroxypropyl]-9-oxa-3,7-diazabicyclo[3.3.1]non-3-yl} ethylcarbamate or a

pharmaceutically-acceptable salt thereof.



pol y(vinyl al cohol), ethylene vinyl alcohol, poly(ethylene oxide),

hydr oxynmet hyl cel | ul ose, hydroxyet hyl cel | ul ose, hydroxypropyl cel | ul ose,
nmet hyl cel | ul ose, ethyl cellul ose, carboxyethyl cellul ose, 20

et hyl hydr oxywexd2oBaset | ul ose, car boxymnet hyl hydr oxyet hyl cel | utGI#$%02/00724
hydr oxypr opyl net hyl cel | ul ose, hydroxypropyl et hyl cel | ul ose or sodium -
car boxynet hyl cel | ul ose, or a copol yner £ sinple mxture thereof 16. A
conposition as clained in Caim15, wherein the hydrophilic 25 gelling
conponent conprises xant han, hydroxypropyl cel | ul ose, maltodextrin,

scl erogl ucan, 1‘I§ar Romoﬁé%ﬁﬁ %%(’@%E&gegy@%lgﬁg rl‘%,le ﬁgreﬁf({hgea)ctive ingredient is

hydoxyet hyl cel' Tul ose I ul'ose, or a copolynmer or

sinpl e m xtur @eﬁjg_quqeof ) M7q22,98§.@ﬁ3%£{5§h§59@QOH}?&oﬁﬁ)roﬁ,ﬂ}-géomgryosi tion

as claimed in Caim116, wherein the hydrophilic gelling conponent

conpri ses hyddimabicecpl311lfydne 24yl ) dtindearbarBateA conposition as clained in
Claim1l7, wherein a 2% solution of the 5 hydrophilic gelling conponent in
wat er has & viscosity of between 3 and 150,000 cps. 19. A conposition as

clained in Cagim 18, wherei A\ h Ly o . : .2(),.000 cps.
10720, A compadit 1 Areoraiefifh Az Taikiel Pl yraflnt B ek Mlted 07

bet ween 30 andg,,5! 0 cps. 2.9)68-FREPRTIphERkyI2-BY b b {110 Gxte13 20,
wherein the vi%sr?glslf}?y is§ {Zg{b@tésmgen 50 and ]?2.2018% c@ogg‘.] A conposition
as clai med i n diaxgbienelof.3 UwomB-yliethydcbamateemettmnehdphdnicacidisalti ¢ gel | i ng
conponent conprises a m xture of hydroxypropyl net hyl cel | ul ose pol yners
with different visqosities. '

10 - 15. A composition as claimed in any one of Claims 8 to 14, in which the
hydrophilic gelling component comprises | maltodextrin, xanthan,
scleroglucan, dextran, étarch, an alginate, pullulan, hyaloronic acid, chitin,
chitosan, albumin, gelatin, poly-L-lysine, sodium poly(acrylic acid),
poly(hydroxyethyl —methacrylate), carboxypolymethylene, carbomer,

15  polyvinylpyrrolidone, guar gum, gum arabic, gum karaya, gum ‘ghatti, locust
bean gum, tamarind gum, gellan gum, gum tragacanth, agar, pectin, gluten,
poly(vinyl alcohol), ethylene vinyl alcohol, poly(ethylene oxide),
hydroxymethylcellulose, hydroxyethylcellulose, hydroxypropylcellulose,
methylcellulose, | ethylcellulose, carboxyefhylcellulose,

20 ethylhydroxyethylcellulose, - carboxymethylhydroxyethylcellulose,
hydroxypropylmethylcellulose, hydroxypropylethylcellulose or sodium

carboxymethylcellulose, or a copolymer or simple mixture thereof.

16. A composition as claimed in Claim 15, wherein the hydrophilic
25 gelling component comprises xanthan, hydroxypropylcellulose,
maltodextrin, scleroglucan, carboxypolymethylene, poly(ethylene oxide),
hydroxyethylcellulose or hydroxypropylmethylcellulose, or a copolymer or

simple mixture thereof.



20 25 23. A conposition as clainmed in any one of Clains 17 to 22, wherein
the hydrophilic gelling conponent conprises one or nore

hydr oxypr opyl net hyl cel | ul ose polyners fulfilling the United States

Phar macopei wosi2aBs#8y d substitution types 2208, 2906, 1828 muwsro/ oML 0. 24.
A conposition as clainmed in Caim 16, wherein the hydrophilic gelling
conponent conprises xanthan. WO 02/ 0836?% PCT/ SEQ2/ 00724 87 25. A
conposition as _clainmed in C aim?24, erej

. % sol uti f the.,.
hydrophi | ic géfiind €ompesigan #s,Ccliam lﬂaéﬂggv%écés}’ fﬁ}ﬁgﬂeg‘@t‘{m@ﬁh%o and
2, 000 . 5 264. A i L i i j inth
Vi scos?ltoi is & éﬁ‘%ghtd?l'?ggq?%f)gﬁ’@g%%%@@%@%%ﬁr:Isncl aiemed in

Claim 26, wherein the viscosity is between 1,200 and 1,600 cps. 10 28. A
conposition as clainmed in any one of the preceding clains wherein the
conposi tion fugt hep conpoditesancldinedmt Clad. 1 7Awdenginsi 2% @ohancdfgheed in
any one of the preceding clains wherein 15 the conposition further
conprises & | bydiophilic g%bngm%@mﬁ in wiates dag | qaviseesitynobaivaeRs affler ei n
the | ubricant i nesium stearate or sodium stearyl fumarate. 20 31. A
conposi tion a§5§,|0953ﬁg& in any one of the preceding clains wherein the
conposition further conprises a glidant. 32. A conposition as clainmed in
Claim 31, wherein the glidant is a colloidal silica.

19. A composition as claimed in Claim 18, wherein the viscosity is
between 10 and 120,000 cps.

10

20. A composition as claimed in Claim 19, wherein the viscosity is

between 30 and 50,000 cps.

21. A composition as claimed in Claim 20, wherein the viscosity is

15 between 50 and 15,000 cps.

22. A composition as claimed in any one of Claims 17 to 21, wherein the
hydrophilic ~ gelling  component comprises a  mixture  of

hydroxypropylmethylcellulose polymers with different viscosities.

20
23. A composition as claimed in any one of Claims 17 to 22, wherein the
hydrophilic ~ gelling comﬁonent comprises one or  more
hydroxypropylmethylcellulose polymers fulfilling the United States
Pharmacopeia standard substitution types 2208, 2906, 1828 and/or 2910.

25

24, A composition as claimed in Claim 16, wherein the hydrophilic

gelling component comprises xanthan.



25 33. A conposition as clainmed in any one of the preceding clains wherein
the conposition further conprises a binder. WO 02/083687 PCT/ SE02/ 00724 88
34. A conposition as clained in Caim33, wherein the binder is

m crocryst amo ie@sme? | ul ose. 35. A conposition as clai ned i PCTSEN2/007@4 oOf
Clains 28 to 34, wherein the 5 total anount of diluent, lubricant, glidant
and/ or binder in the conposition is upgto 85% w w. 36. A conposition as
claimed in Caim 35 wherein the tot .a%unt is.in, to 45%

t range O.
ww 10 37. A28onpAssampesitien ag gaimed in 28n &hgreipay {%SOQEPB o§gt,hewher ein

the anount o ol r_gr. hy L ! p iate) in
the systemi i‘y&r?pflﬂ% g@hﬁg cgﬁﬁgﬂég 1&")?%?%&%%%2@9%@%#%@?% gq]gg(g cl ai med
in daim37, whepel,e the anount is in the range 30 to 70%ww. 39. A =
conposition as’clarned in Claim38, wherein the anount is in the range 35
to 65% w w. 20 40.. A conposition as clained in any one of the preceding
claims in which the anpbunt, of active ingredient in the conpositiqgn is in
the range 6.526t0 8099mpasition as1 clapmed ipdsiaimotd,awherein the YIsposity i 40,
wherein the apount is.n.t range 3 to 70% w w. 42. A conposition as
clainmed in C Fﬁ‘(%?,%eﬁﬁ@%' anmount is in the range 5 to 65% w w.

27. A composition as claimed in Claim 26, wherein the viscosity is
between 1,200 and 1,600 cps. '

10
28. A composition as claimed in any one of the preceding claims wherein

the composition further comprises a diluent.

29. A composition as claimed in any one of the preceding claims wherein

15 the composition further comprises a lubricant.

30. A composition as claimed in Claim 29, wherein the lubricant is

magnesium stearate or sodium stearyl fumarate.

20 31. A composition as claimed in any one of the preceding claims wherein

the composition further comprises a glidant.

32. A composition as claimed in Claim 31, wherein the glidant is a
colloidal silica. |

25
33. A composition as claimed in any one of the preceding claims wherein

the composition further comprises a binder.



WD 02/ 083687 PCT/ SE02/ 00724 89 43. A process for the preparation of a
s defined in any one of Clains 2 to 42, which conprises

conposition a
bringing the

active ingredient -into association with the carrier.

5 44. A

process as wioaiznesdsi n Cl ai m 43, wherein the process of briray/sEg2/0473¢ o
onprises wet or dry granulation, direct conpression, or a
combi nation of these processes. 10 45. geconposition as defined in any one
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i%,%c{%talﬁ,l;@cémﬁos@f a conposition as defined in any of
12’n or “ the manufacture of a nedicanent for use in the

one

r the treatnent of an arrhythma. 20 - 48. The use as clai ned

wherein the arrhythma js an atrial or _a ventricula

arrhythni a. 485. Th& emepasitian a§ danadinagnyione #f Cloims 28 to Ihavherehtini a i s
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15

20

n conmposition as defined in any one of Clainms 1

36. A composition as claimed in Claim 35 wherein the total amount is in

the range 0.5 to 45% w/w.
37. A composition as claimed in any one of Claims 7 to 36, wherein the
amount of polymer or hydrophilic gelling component (as apprdpriate) in the

system is in the range 5 to 99.5% wi/w.

38. A composition as claimed in Claim 37, wherein the amount is in the

range 30 to 70% w/w.

39. A composition as claimed in Claim 38, wherein the amount is in the

range 35 to 65% Wiw.

40. A composition as claimed in any one of the preceding claims in

_ which the amount of active ingredient in the composition is in the range 0.5

25

to 80% w/w.

41. A composition as claimed in Claim 40, wherein the amount is in the

range 3 to 70% w/w.

42, A composition as claimed in Claim 41, wherein the amount is in the

range 5 to 65% w/w.

Ep% gkéLalent of an arrhythm a which nmethod conprises
of a



to 42 to a mammal i an patient suffering from or susceptible to, such a
condition. 5 52. The nethod as claimed in Caim51, wherein the arrhythm a
is an atrial or a ventricular arrhythm a. 53. The method as clained in
Clai m 51, why®isssshe arrhythmia is atrial to fibrillatiorcT/S2/00Me met hod
as claimed in Gaimb51, wherein the arrhythma is atrial flutter.

89

43. A process for the preparation of a composition as defined in any one of
Claims 2 to 42, which comprises bringing the active ingredient -into

association with the carrier.

44. A process as claimed in Claim 43, wherein the process of bringing
into association comprises wet or dry granulation, direct compression, or a

combination of these processes.

10 45. A composition as defined in any one of Claims 1 to 42 for use as a

medicament.

46. A composition as defined in any one of Claims 1 to 42 for use in the
prophylaxis or the treatment of an arthythmia.

15
47. The use of a composition as defined in any of one Claims 1 to 42 for
the manufacture of a medicament for use in the prophylaxis or the freatment

of an arrhythmia.

20 48. The use as claimed in Claim 47, wherein the arrhythmia is an atrial or

a ventricular arrhythmia.

49. The use as claimed in Claim 47, wherein the arrhythmia is atrial
fibrillation.

25 '
50. The use as claimed in Claim 47, wherein the arrhythmia is atrial
flutter.



10

WO 02/083687 PCT/SE02/00724

90
51. A method of prophylaxis or treatment of an arrhythmia which method

comprises administration of a composition as defined in any one of Claims 1
to 42 to a mammalian patient suffering from, or susceptible to, such a

condition,

52. The method as claimed in Claim 51, wherein the arrhythmia is an atrial

or a ventricular arrhythmia.

53, The method as claimed in Claim 51, wherein the arrhythmia is atrial

fibrillation.

54. The method as claimed in Claim 51, wherein the arrhythmia is atrial
flutter.



