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NEW BISPIDINE COMPOUNDS AND THEIR USE IN THE
TREATMENT OF CARDIAC ARRHYTHMIAS

Field of the Invention

This invention relates to novel pharmaceutically useful compounds, in

particular compounds which are useful in the treatment of cardiac

arrhythmias,

Background and Prior Art

0010

Cardiac arthythmias may be-defined as abnormalities in the rate, regularity, _

or site of origin of the cardiac impulse or as disturbances in conduction
which causes an abnormal sequence of.activation. Arrhythmias may be

classified clinically by means of the presumed site of origin (i.e. as |

supraventricular, including atrial and atrioventricular, arthythmias and
ventricular arrhythmias) and/or by means of rate (i.e. bradyarrthythmias
(slow) and tachyarthythmias (fast)).

In the treatment of cardiac arﬂ'nyth.mjas,'the negative outcome in _clinical

trials (see, for example, the outcome of the Cardiac Arhythmia Suppression

Trial (CAST) reported in New England Journal of Medicine, 321, 406
(1989)) with “traditional” antiarrhythiic drugs, which act primarily by
slowi;g the conduction velocity (class I antiarthythmic drugs), has
prompted dmg development towards compounds which selectively delay
cardiac repolarization, thus prolonging the QT interval. Class HI
antiarchythmic drugs may be defined as drugs which prolong the trans-
membrane action potential duration (which can be caused by a block of
outward K* cuments or from an increase of inward ion currents) and

refractoriness, without affecting cardiac conduction.
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-One of the key disadvantages of hitherto known drugs which act by

delaying repolarization (class III or otherwise) is that they all are known to
exhibit a unique form of proarthythmia known as forsades de pointes

(turning of points), which may, on occasion be fatal. From the point of

view of safety, the minimisation of this phenomenon (which has also been
shown to be exhibited as a result of administration of non-cardiac drugs
such as phenothiezines, tricyclic antidepressants, antihistamines . and
antibiotics) is a key problem to be solved in the provision of effective
antiarthythmic drugs.

Antiarthythmic drugs based on bispidines (3,7-diazabicyclof3.3.1]nonanes),
are known from inter alia international patent applications WO 91/07405
and WO 99/31100, Buropean patent applications 000 074, 301 245,

. 306 871, 308 843, 461 574 and 665 228, German patent applications

DE 24 28 792, DE 26 58 558 and DE 27 44 248 and US patents 3,962,449,
4,556,662, 4,550,112, 4,459,30i, 5,468,858 and 5,786,481, as well as
journal articles including inter alia: J. Med. Chem. 39, 2559 (1996);
Pharmacol. Res. 24, 149 (1991); Circulation, 90, 2032 (1994); Anal. Sci. 9,
429, (1993); and J. Med Chem. 20, 1668 (1977).- Known bispidine-based
antiarrhythmic compounds include bisaramil (syn-9-(4-chlorobenzoyloxy)-
3-methyl-7-ethyl-3,7-diazabicyclo[3.3.1]nonane), - tedisamil (3,7-di{(cyclo-
propylmethyl)-9,9-tetramethylene-3,7-diazabicyclo[3.3.1Jnonane), SAZ-
VII-22 (3-(4-chlorobenzoyl)-7-iso-propyl-3,7-diazabicyclo[3.3.1Jnonane),
SAZ-VII-23 (3-benzoyl-7-iso-propyl-3,7-diazabicyclo[3.3.1]nonane), GLG-
V-13 (3-[4-(1 H-imidazol- 1-yl)benzoyl}-7-iso-propyl-3,7-diazabicyclo-
[3.3.1lnonane), KMC-IV-84 (7-{4'-{1H-imidazolo-1-yl)-benzenesulfonyl]-
3-iso-propyl-3,7-diazabicyclo[3.3.1jnonane  dihydroperchlorats  and
ambasilide (3-(4-aminobenzoyl)-7-benzyl-3,7-diazabicyclof3.3.1Juonane).
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Further bispidine compounds are known from inter alia: Eur. J. Med.
_ Chem. 25, 1 (1990); Bull. Polish Acad. Sci. Chem. 34(5-6), 205 (1986); J.
Org. Chem. 60, 8148 (1995); Eur. J. Med. Chem. - Chimica Therapeutica
12(4), 301 (1977); Phosphorous, Sulfur and Silicon 123, 385 (1997); J. Org.
5 Chem. 42(6), 937 (1977); and J. Molecular Structure 127, 185 (1985).

We bave surprisingly found that a novel gmu;; of.3,7-diazabicyclo[3.3.1]-

nonane-based compounds exhibit electrophysiological activity, preferably

class I eloctrophysiologicel activity, and are therefore expooted to be
10 useful in the treatment of cardiac arrhythmias. |

Disclosure of the Invention

According to the invention there is provided compounds of formula I,
15
AN

s RE

o R R# N~—Rt
R

wherein
R' represents a structurel fragment of formula Ia,

)‘( B—RS ‘)
la
RS
20 R ;

R represents H, halo, C;4 alkyl, -D-OR’, -D-NR*R’, or R*, together with
R’, represents =0;
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R® represents H, C,, alkyl, or R®, together with RY, represents =0;

D represents a direct bond or C, ¢ alkylene; :

R’ represents H, Cy alkyl, -B-aryl, -E-Het!, -C(O)R'®, -C(O)OR'™ or
_C(O)N(Rl II)RI lb;

R® represents H, Cis slkyl, -E-aryl, -B-Het!, -C(O)R'™, -C(O)OR'®,
-S(01R'*, -[C(O)NR'")R""* or -CNH)NH;;

R® represents H, C; ¢ alky], -E-aryl, or -C(O)R'™:

E represents, at each occurrence when used herein, a direct bond or C;4 -
alkylene; '

R!™ to R'™ independently represent, at each occurrence when used herein,
C,s alkyl (optionally substituted and/or terminated by one or more
substituents selected from halo, aryl and Het?), aryl, Het’, or R'™ and R'®
independently represent H;

R'™ and R'"® independently represent, at each occurrence when used herein,
H, C,¢ alkyl (optionally substituted and/or terminated by one or more
substituents selected from halo, aryl and HetY), aryl, Het’, or R'™ and R'™®

" together represent C,; alkylene, which alkylene group is optionally'
interrupted by an oxygen atoms;

nrepresents 1 or 2;

A represents ~G-, -J-N(R'?)- or -J-O- (in which latter two groups, J is
attached to the bispidine nitrogen atom);

B represents -L-, -L-N(R"*)-, -N(R')-L-, -L-8(0),- or -L-O- (in which latter
two groups, L is attached to the carbon atom bearing R* and R?);

G represents a direct bond or C,4 alkylene;

J represents C,4 alkyime;

L represents a direct bond or C, 4 alkylene;

p'represenis 0, 1 or 2;

R'? and R"3 independently represent H or C, 4 alkyl; A



WO 0204446 PCT/SEG101544

10

15

25

s ~ 0012

R® represents aryl, Het® (both of wﬁich groups are optionally substituted
and/or terminated (as appropriate) by one or more substituents selected from
-OH, cyano, halo, nitro, C, alkyl (optionally terminated by
N(H)C(O)OR'™), C,s alkoxy, aryl, Het’, "-NR“SR'®, -C(O)R™
-C(O)OR™, -C(O)NRPHR', -NR*HCOR'®, -NRHCONRFH)R*
NRMS(0)R'®, -S(O)R', -OS(0);R'™ and -S(O)}:NR“"R'*) or,
when R* and R? together represent =0, R® may represent C, 4 alkyl;
qrepresents 0, 1 or2; -

R? ropresents -CN, Het', -C(OR', -C(S)OR", -C(S)NR'HR"?, -
AC(OLNR™R™, "[C(O)LOR", -S(ORRZ,  -S(O)NR™RY,
-C(=N-CN)N(R*R, -C{(=N-CN)OR?’ or C,.,, alkyl (which alkyl group is
optionally substituted- and/or terminated by one or more substituents
selected from -C(O)R™, -C(OINR™R™, -NR¥)RY, -OR®, -S(O)R*,
halo, -CN, nitro, aryl and Het®); ]

R'® represents H, aryl, Het'? or C, alkyl (which alkyl group is optionally
substituted and/or terminated by one or more substituents selected from
halo, -OH, -CN, -N(R*)RY, aryl end Het'!);

R™ represents, H, C, 4 alkyl, aryl, Het'2, -C(O)R*® or -C(O)OR*®;

R represents H, aryl, Het'>, -C{O)R**, -C(O)OR*® or C, alkyl (which
alkyl group is optionally substituted and/or terminated by one or more
substituents selected from halo, -OH, -CN, -C(O)R** and -C(O)OR*®);

R® represents Het', aryl, or C, alkyl (which alkyl group is optionally
substituted and/or terminated by one or more substituents selected from
halo, ~OH, -CN, Het'" and aryl);
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R® represents. H, Cis alkyl, aryl, Het', -C(QR*, -C(O)OR'® or
-C(O)SR*®,

R” represents H or Cy alkyl (which alkyl group is optionally substituted
and/or terminated by one or more substituents selected from halo, -OH,
-CN, C;¢ .alkyl (which a.ikyl group is optionally substituted and/or
terminated by one or more substituents selected from C,4 alkyl and -OH),
Ci.s alkoxy and aryl);

R represents C;.¢ alkyl or aryl;

R represents H, C, 5 alkyl, aryl or Het'’;

" R™ and R*® independently represent H, C, . alkyl, aryl or Het'®:

R¥* represents H, Ci4 a]kyl aryl, Het”®, -C(O)R™, -C(O)OR’“’
_C(o)N(RS'h)RTM
R™ represents H, cm alkyl, aryl or Het*;

R® represents H, C,¢ alkyl, uyi, Het!, -CO)R*", -C(O)OR’™ or
_C'(O)N(RTIG)RB'M;

K™ represents C,.4 alkyl, ary] or Het™;
r represents 0,1o0r2;

R“' and R*® independently represent at each occurrence when used herein,
Cy¢ alkyl, or R** represents H;

R™ to R*™ independently represent, at each occurrence when used herein,
Cis alkyl aryl or Het™, or R*™, R*™ and R*™ independently represent H;
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Het' to Het® independently represent, at each occurrence when used herein,
five- to twelve-membered heterocyclic groups containing one or more
heteroatoms selected from oxygen, nitrogen and/or sulfur;

R" end R® independently represent H, Ci4 alkyl, -OR™, SR,
-NR¥R*, or R* and R™ together represent Css alkyleme, -O-Z-O-,
-0-Z-8- or -S-Z-S-; :

PCT/SE0101544

0013

R represents H, C,.¢ alky! or a structural fragment of formula Ia as defined-

above; .
Z represents C, 3 alkylene optionally substituted by one or more C; alkyl
groups;

R* to R* independently represent H or C, 4 alkyt;

R™ to R"™ R'7 and R* independently represent C, ¢ alkyl;
R™ to R'®, RY, R*™ R*® R R¥, R¥ and R*" to R** independently

represent H or C, 5 alkyl;

wherein each aryl and Het (Het' to Het™) group, unless otherwise specified,

is optionally substituted;
ora phamnceuﬁcg]ly acceptable derivative thereof;

provided that:
(a) whenR' represents a structural fragment of formula Ia in which:
R* and R’ together represent =0;
A represents a direct bond;
then B does not represent a direct bond, -N(R")-L- (in which group
-N(R'")- is attached to the carbon atom bearing R* and R’), -NR")-,
-8(0),- or-0O-;
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(b) when R’ represents H or C,.4 alkyl; and
A represents -J-N(R')- or -J-0-; .
then B does not represeat -N(R"*)-L-, -NR™)-, -S(0),- or -O-;
(c) when R* represents -D-OR’, -D-N(RY)R’ in which D represents &
direct bond, then: '
() A does not represent -I-N(R'%)- or -J-O-; and
(ii) B does not represent -N(R")-L~, -N(R")-, -8(0),- or -O-;
(d) when R™ and R* and both represent H;
and R! represents unsubstituted benzyl;
then R’ does not represent unsubstituted benzyl or optionally -
substituted benzoyl; and
(¢) the compound is not:
(i) N'-phenyl-3-(7-benzyl-3,7-diazabicyclof3.3.1]non-3-yl)-
propanamide;
(i) 3-benzyl-7-[3-(4-cyanophenoxy)-2-hydroxypropyl}-6,8-
dimeth_yl-S,’l-diazabicyclo[B.3.l]n_onane;
(iii) 3-benzyl-7-[3-(4-cyanophenoxy)-2-hydroxypropyl]-6-methyl-
3,7-diazabicyclo[3.3.1]nonane;
(iv) N-{2-(7-benzyl-3,7-diazabicyclo[3.3.1]non-3-yl)-1-[(4-cyano-
phenox-y)memyl]eﬂlyl}meﬂmncsulfongmide;
(v) 3-benzyl-7-[3-(2-propyl-1,3-dioxolan-2-yl)propyl]-3,7-diaza-
bicyclo[3.3.1]nonane; or
(vi) 7-benzyl-3,7-diazabicyclo[3.3.1]nonane-3-ethanol;

which compounds are referred to hercinafter s “the compounds of the

invention”.

Unless otherwise specified, alkyl groups and alkoxy groups as defined
herein may be straight-chain or, when there is a sufficient number (i.c. a
minimum of three) of carbon atoms, be branched-chain and/or cyclic.
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Further, when there is a sufficient numl.:er c;f carbon atoms (i.e. 8 minimum
of four), such alkyl and alkoxy groups may also be part cyclic/acyclic.
Such alkyl and alkoxy groups may also be saturated or, when there is a
sufficient number of carbon atoms (i.e. a minimum of two), be unsatumted
and/or interrupted by one or more oxygen and/or sulfur atoms. Unless
otherwise specified, alkyl and alkoxy groups may also bé substituted by one
or more halo, and especially fluoro, atoms.

Unless otherwise specified, alkylene groups as defined hercin may be
straight-chain or, when there is a sufficient number of carbon atoms (i.c. a
minimum of two), be branched-chain. Such alkylene chains may also be
saturated or, when there is a sufficient number of carbon atoms (i.c. a
minimum of two), be unsaturated and/or interrupted by one or more oxygen
and/or sulfur atoms. Unless otherwise specified, alkylene groups may also
be substituted by 'one or more halo atoms.

The term “aryl”, when used'l-wrein. includes Cs,o aryl groups such as
phenyl, naphthyl and the like. Unless otherwise apecified, aryl groups may
be substituted by one or more substituents including -OH, cyano, halo,

"nitro, C,.¢ alkyl {optionally terminated by -N(E)C(O)OR'*), Ci alkoxy,

Het', aryl (which aryl group may not be substituted with any further aryl
groups), -NR)R'™, -COR'™, -C(O)OR', -C(ONR'*R',
NR"HC(O)R'®, -NR'*)C(ONR'HR'¥, -NR'*")S(0),R™, -S(O)R ',

~OS(0)R"* and -S(O)N(R"*")R'*?) (wherein Het', R' to R R'S'to RIP

and q are as hereinbefore defined). When substituted, aryl groups are
preferably substituted by between one and three substituents.

The term “halo”, when used herein, includes fluoro, chloro, bromo and
iodo. '

0014
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Het (Het' to Het™) groups that may be mentioned include those containing

" 1 to 4 heteroatoms (selected from the group oxygen, nitrogen and/or sulfur)

and in which the total number of atoms in the ring system are between five
and twelve. Het (Het' to Het”) groups may be fully saturated, partly
unsaturated, wholly aromatic, partly aromatic and/or bicyclic in character.
Heterocyclic groups that may be mentioned include benzodioxanyl,
benzodioxepenyl,  benzodioxolyl,  benzofuranyl, benzo-furazanyl,
benzimidazolyl, benzomorpholinyl, . benzothiophenyl, chromanyl,
cinnolinyl, dioxenyl, furanyl, hydantoinyl, imidazolyl, imidazo[1,2-
alpyridinyl, indolyl, isoquinolinyl, -isoxazolyl, maleimido, morpholinyl,
2-oxazolidonyl, oxazolyl, phthalezinyl, piperazinyl, piperidinyl, purinyl,
pyrenyl, pyrazinyl, pyrazolyl, pyridinyl, pyrimidyl, pyrrolidinonyl,
pyrolidinyl, pyrrolinyl, pyrolyl, quinazolinyl, quinolinyl, sulfolanyl,
3-sulfolenyl, tetrahydropyranyl, tetrahydrofuranyl, tetrazolyl, thiadiazolyl,
thiazolyl, thienyl, thiochromanyl, triazolyl and the like. Values of Het' that
may be mentioned include pyridyl. Values of Het® that may be mentioned
include benzodioxanyl, benzomorpholinyl, furanyl, isoquinolinyl,
isoxazolyl, 2-oxazolidonyl, piperazinyl, pyrazolyl, pyrrolidinonyl and 1,2,3-
thiadiazolyl. Values of Het* that may be meationed include pyrimidyl,
quinazolinyl, tetrazolyl, thiazolyl and 1,2,4-triazolyl. Vatues of Het’ that
may be mentioned include benzomorpholinyl, 2-oxazolidonyl and
piperazinyl. Values of Het'® that may be mentioned include furanyl,
isoxazolyl, pyrazolyl, pyrrolidinony and 1,2,3-thiadiazolyl. Values of Het'*
that may be mentioned include imidazolyl, sulfolanyl, thienyl and
quinolinyl. Values of Het'® that may be mentioned include morpholinyl.
Values of Het'” that mey be mentioned include benzomorpholinyl. Values
of Het*! that may be mentioned include isoquinolinyl.

Unless otherwise specified, Het (Het' to Het®) groups may be substituted
by one or more substituents ii'lcluding =0, -OH, cyano, halo, nitro, C;4
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alkyl (optionally terminated by -N(H)C(O)OR'), C, alkoxy, Het', aryl,
_N(th)RISb' _C(O)Rlﬁ:’ -C(O)OR“’", _C(O)N(RISQ)RISI" _N(RISg)C(O)RISh'
-NR"HC(ONR'HR'*, -NR"*™S(O)R'®, -S(0);R'* -OS(0).R'* and
-S(O)N(R"“™R'*) (wherein Het', aryl, R to R'“, R'* to R'*? and q are as
hereinbefore defined). When a Het (Het' to Het™) group is substituted by
one or more Het' and/or aryl group(.s), that (thosc) said Het' and/or aryl
substituent(s) may not itself (themselves) be substituted by any ary! and/or
Het' groul_)(s). S-uhsﬁtuents on Het (Het' to Het®) groups may, where
appropriate, be located on any atom in the ring system including a
heteroatom. The point of attachment of Het (Het' to Het®®) groups may be
viq any atom in the ring system including (where appropriate) a heteroatom.
Het (Het' to Het™) groups may also be in the N- or S-oxidised form.

Pharmaceutically acceptable derivatives include salts and solvates. Salis
which may be mentioned include acid addition salts. Pharmaceutically
acceptable derivatives also include, at the 3,7-diazabicyclo[3.3.1lnonane
nitrogen, C,4 alky]l quaternary ammonium salts and N-oxides, provided that
when a N-oxide is present: .

(a) no Het (Het' to Het®) group contains an unoxidised S-atom;

{b) - p does not represent 0-when B represents -L-S(0),-;

(c) q does not represent 0 when the group -S(O)R'* is present as a
substituent on aryl, Het (Het' to Het™) or R%; and/or

(@) r does not represent 0 when the group -S(O)R* is present as a
substituent on an alkyl group that R? represents,

The compounds of the invention may exhibit tautomerism. All tautomeric
forms and mixtures thereof are included within the scope of the invention.

The compounds of the invention may also contsin one or more asymmetric
carbon atoms and may therefore -exhibit optical and/or diastereoicomerism.

PCTSEONISH g1 =
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Diastereoisomers may be separated using conventional techniques, e.g.
chromatography or fractional crystallisation. The various stereocisomers
may be isolated by separation of a racemic or other mixture of the
compounds using conventional, e.g. fractional crystallisation or HPLC,
techniques. Altematively the desired optical isomers may be made by
reaction of the appropriate optically active starting materials under
conditions ‘which will not cause recemisation or epimerisation, or by
derivatisation, for example with a homochml acid followed by separation
of the diastercomeric esters by conventional means (e.g. HPLC,
chromatography over silica). All stereoisomers are included within the -
scope of the invention. '

Abbreviations are listed at the end of this specification.

Compounds of the invention that may be mentioned include compounds of

formula 1, as defined above, with the additional provisos that:
() when R? represents C, alkyl (optionally substituted by one or two
aryl groups), then: : _
() when R* represents H, C, alkyl, -OR’, or R*, together with R’
represents =0;
R represents H, C,. alkyl or -C(O)R'®; and
RS represents aryl;
then B does not represent -L-; and/or
() when A represents a single bond; and
R* and R’ together represent =0;
then R* and R* do not both represent C,4 alky! or they do not
together represent C,.5 alkylene;
(i) when R® represents -C(O)R'® and the group -A-C(R‘)(R’)—B-
represents C, ¢ alkylene, then:
(M R does not represent aryl; and/or
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(M R* and R® do not both represent C,4 alkyl or they do not
together represent C;_s alkylene; and
(i) when R? represents -S(O)R%;
R* and R® independently represent H or C;4 alkyl; and
RS represents aryl; -
then A and B do not simultaneously represent direct bonds,
in which above provisos aryl groups, unless otherwise specified, are
optionally substituted as described hereinbefore.

Compounds of the invention that may also be mentioned include
compounds of formula I, as defined above, with the additional provisos that:
when R* and R* independently represent H, C; alkyl, OH or N(R*)R**:

_ and

R represents H or C,5 alkyl, then:
(2) when R? represents CN or C,s alkyl optionally substituted by OH,
NR¥)RY or Het’;
R* and R*' independently represent H, C, alkyl or C3 4 cycloalkyl;
Het® represents an unsubstituted, saturated .3- to 8-membered
heterocycle containing one nitrogen atom (via which atom the
heterocyclic group is attached to the rest of the molecule);
R* arid R’ both represent H; and
R® rc;;rescnts phenyl substituted in the meta- or pdra-position (relative
to the group B) by CO,H or NH;, then:
(i) when A represents a direct bond, C,.4 n-alkylene or -J-O-; and
J represents C,.; n-alkylene; i
then B does not represent -L-N(R'})- or -L-O- (in which latter
two groups, L represents a direct bond oi- Ci4 r-elkylene and is
" attached to the carbon atom bearing R* and R®); and
(1) when A represents -J-O-; and
J represents C,.3 n-alkylene;

pcrsEotmis+s 0016
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ther'nB does not represent a direct bond; and

(b) whenR® repre;:ents Het5;
Het® represents an unsubstituted, saturated 3- to 8-membered
heterocycle containing one nitrogen atom (viz which atom the
heterocyclic group is attached to the rest of the molecule); and '
the group -A-C(RY(R")-B- represents Cy ¢ n-alkylene;
then R? does not represent:

®

(i)

(iid)

@iv)

v)

C..s n-alkyl, which alkyl group is optionally interrupted by O and
is terminated by N(R*)R*' or OR*; wherein-

one of R* and R*' represents H or phenyl substituted in the -
meta- or para-position (relative to the point of attachment) by
CO,H or NH; and the other represents H or C; ¢ alkyl; and '
R™ represents H or phenyl substituted in the mefa- or para-
position (relative to the point of attachment) by CO,H or NHj;
-C(O)R'S, wherein R'S represents H or phenyl substituted in the
meta- or para-position (relative to the point of attachment) by
CO,H or NHz; .

-S(0);R2, wherein RZ represents phenyl substituted in the meta-

_ or para-position (relative to the point of attachment) by CO.H or

NH; :

-S(0),N(R™)R™; wherein .

R represents phenyl substituted in the meta- or para-position

(relative to the point of attachmeat) by CO;H or NH;; and

R represents H or C, 4 alkyl; and

Ci4 n-alkyl, which alkyl group is terminated by phenyl, which

phenyl group is substituted in the meta- or para-position (relative:

to the point of attachment) by CO,H or NH,, and which alkyl

group is interrupted at the B-position (relative to the point of .
attachment of the phenyl group) by O.-
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Further compounds of the invention that may be mentioned include

compounds of formula I, as defined above, with the additional proviso that:

RS does not represent:

(i) an unsubstituted, saturated 3- to 8-membered heterocycle containing
one nitrogen atom (via which atom the heterocyclic group is attached
to the rest of the molecule); or

(ii) phenyl substituted in the meta- or para-position (reletive to the group
B) by COZH or NH;.

Further compounds of the invention that may also be mentioned include
those in which R® represents aryl, which group is optionally substituted
and/or terminated (as appropriate) by one or more substituents selected from
-OH, cyano, halo, nitro, C,s alkyl (optionally terminated by
-N(H)C(O)OR'"), C\ alkoxy, aryl, Het', -C(O)R'®, -C(OINR'*)R'¥,
NR'*)C(OR'™, -NR'F)C(O)NR'HR'™, -NR*")S(0)R'"; -S(O)R'*,
-OS(0O),R'“ and -S(O),NR'**)R'**, or, when R* and R® together represent
=0, RS may represent C,.; alkyl.

Preferred compounds of the invention also include those in which:

R represents H, C;5 alkyl, -OR or N(H)R', or R, together with R,
represents =0; ' -

R’ represents H, or R®, together with R®, represents =0;

R’ represents H, Cy, alkyl, optionally substituted phenyl, -C(O)R'™, or
C(O)NR ™R, _ '

R® represents H, C,4 alkyl, -C(O)R'™, -C(O)OR'® or -C(O)N(R!'")R'**;
R'™ and R'%® independently represent, at each occurrence when used herein,
Cis alkyl (optionally substituted and/or terminated by one or more
substituents selected from halo and phenyl), optionally substituted phenyl,
or R'™ represents H; _

0017
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R!™ and R'"* independently represent, at each occurrence when used herein,
H or Cys alkyl (optionally substituted and/or terminated by one or more
substituents selected from halo and phenyl); '

A represents -G- or -J--N(Rlz ;

B represents a direct bond, Cy alkylene, -L-N(I-I)-, -L-S(0),- or -L-O- (in
which latter three groups, L is attached to the carbon atom bearing R* and
R? s

G represents a direct bond or C, 4 alkylene;

J represents C, 4 alkylene; -

L represents Cy alkylene;

RS represents phenyl, Het® (bc;th of which groups are optionally substituted
by one or more substituents selected from cyano, halo, nitro, C;4 alkyl, C,4
alkoxy, optionally substituted phenyl,. -N@EDR'®, -C(O)R',

" C(ONER™, -NE)COR'™, -NHIC(ONE)R'®, -NEH)S(O

-S(O)R' and -S(O);N(R')R'*®), or, when R* and R® together represent
=0, R® may represent C;.s alkyl;
R* represents -CN, Hef, -C(OR', -C(S)OR", -C(S)N(HR",

‘{CO)LNGEDR™,  -[C(O)LORY,  -S(O}RZ- -S(OLNRZ)RY,

-C(=N-CN)NR®)RY, -C(=N-CN)ORY or C, alkyl (which alkyl group is
optionally substituted and/or terminated by one or more substituents
gelected from -C(O)R®, -C(O)NGEDR™, -N®*)RY, -OR™, -S(0)R%, .
halo, -CN, optionally substituted phenyl and Het’);

R'S represents optionally substituted phenyl, Het'® or C, 4 alkyl (which aikyl
group i3 optionally unsaturated and/or optionally substituted and/or
terminated by one or more substituents selected from halo, -CN, -N(H)R*
and optionally substituted phenyl); ' '

R* represents, H, C, alkyl, -C(O)R** or -C(O)OR*®,

R' represents H, -C(O)OR*® or C,. alkyl (which alky! group is optionally
substituted and/or terminated by one or more substitucnts selected from halo
and -C(O)OR*®);
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R represents Het'*, optionally substituted phenyl or C, alkyl (which alkyl
group is optionally substituted and/or terminated by ome or more
substituents selected from halo, Het'* and optionally substituted phenyl);
R® represents H, C, 4 alkyl, -C(O)OR*® or -C(O)SR*®;
R® represents H or C,¢ alkyl (which alkyl group is optionally substituted
and/or terminated by one or more substituents selected from halo, -OH,
Cy.s alkyl (which alkyl group is optionally substituted and/or terminated by
one or more substituents selected from C;4 alkyl and -OH), C,, alkoxy,
naphthyl and optionally substituted phenyl);
R represents optionally substituted phenyl;
R? represents Cy.s alkyl, optionally substituted phenyl or Het'’;
R*® represents H, C,4 alkyl or optionally substituted phenyl;
R represents H, optionally substituted phenyl, -C(O)R*™ or -C(O)OR™™;
R*! represents H, C,, alkyl or optionally substituted phenyl;
R* represents H, C,4 alkyl (which alkyl group is optionally interrupted by
oxygen), optionally substituted phenyl or Het?';
R represents C, alkyl or optionally substituted phenyl;
R*™ and R*™ independently represent, at each occurrence when used herein,
C\.s alkyl, optionally substituted phenyl, or R represents H; .
R™ and R® independently represent H, Cy, alkyl, -SR*®, NER™R™, or
R™ and R™ together represent C,.4 alkylene or -0-Z-O-;
R represents H, C,; alkyl or a structural fragment of formula Ia;
Z represents C,.; alkylene;
R* to R* independeatly represent H or C,., alkyl;
R“> R'* R!7 and R?' independently represent C, alkyl;
R'® to R1P, R*™ R¥ R, R*® and R** independently represent H or Cy.
alkyl,
optional substituents on phenyl groups are one or more substituents selected

from cyano, halo, nitro, C; alkyl, C,5 alkoxy, Het', -NH,, -C(O)R'*,
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-C(O)N(EDR'Y, -N(H)C(O)R'™*, -N(H)C(O)N(H)R'™, -N(H)S(O):R'** and
-S(O2NR" "R,

When R™ and/or R™ represent(s) -N(R*)R* in which R* represents a
structural ﬁ'agment of formula Ia, preferred compounds of formula I include
those in which, in that R*” group: -

R* represents H, -OR” or N(H)R®, or R?, together with R®, represents =O;

RS represents H, or R, together with R*, represents =O;

R represents H, phenyl (which group is optionally substitutsd by ame to
three methoxy groups), -C(O)CHj, or -C(O)N(H)-C,.4 alkyl;

R?® represents H, -C(0)0O-C .4 alkyl or -C(O)N(H)CHs;

A represents C,.; alkylene or -C,.; alkylene-N{H)-;

B represents a direct bond, -CH;-, -CHz-N(H)~, -CH;-S(0);-, -CH;-O- (in
which latter three groups, CH; is attached to the carbon atom bearing R* end
R% or-0-;

RS represents phenyl optionelly substituted by up to three substituents tin
the para- andlor ortho- positions) sclected from cyano,
-NEH)C(O)N(H)CHs,, -N(H)S(0).CH; and -5(0),N(CHy)a.

More preferred compounds of the invention include those in which:

R* represents H, -OR or N(H)R®, or R, together with R®, represents =O;

R? represents H, or R, together with R*, represents =0;

R’ represents H, C, alkyl, optibm.lly substitited phenyl, -C(O)R'™, or
C(O)N(R'R™:

R® represents H, C, ; alkyl, -C(O)OR““’ or -C(O)NR'™R'®;

R'™ and R'™ independently represent, at each occurrence when used herein,
Cis alkyl (optionally substituted or terminated by phenyl), optionelly
substituted pﬁenyl, or R'™ represents H; :

R'" and R'" independently represent, at each occurrence when used herein,
H or C,_s alkyl (optionally substituted or terminated by phenyl);
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A represents -G- or -I-N(R'%)-;
B represents a direct bond, C, . alkylene, -L-N(H)-, -L-S(0),~ or -L-O- (in
which latter three groups, L is attached to the carbon atom bearing R* and

. R%;

G represents a direct bond or C,4 alkylene;

J represents C, 4 alkylene;

L represents C,.4 alkylene;

R represents phenyl or Het® (which two groups are optionally substituted
by one or more substituents selected from cyano, halo, C; 2 alkyl, C;,
alkoxy, -C(O)R'*, -N(H)C(O)R'®, -N(H)C(O)N(I-I)R"" NH)S(O)R'®,
-S(0);R'* and -S(O)NR!*)R!*),

When R? represents -S(0)R%, more preferred compounds of the invention
also include those in which:

R*, together with R®, represents =O;

A represents C,4 alkylene;

B represents a direct bond or C;¢ a]kylene,

R® represents C..s alkyl. .

Further preferred compounds of the invention include those in which:

A represents -G-, -J-N(R'})- or -J-O- (in which latter two groups, J is
attached to the bispidine nitrogen atom); :

G represents C, s alkylene;

R* represents -D-OR’, -D-N(RYHR®, or R*, together with R®, represents =O;
R? represents -CN, Het!, -C(O)R', -C(S)ORY, -C(S)N(R'HR®,
ICOLNER™R™, -[CO),OR", -S(ORRZ,  -S(ONNR™RY,

" _C(=N-CN)N(R*)R*, -C(=N-CN)OR" or C,.; alkyl (which alkyl group is
_substituted and/or terminated by one or more substituents selected from

-C(O)R®, -C(O)NR¥HR™®, -NR)R*, -OR*%, -S(0),R*, halo, -CN, nitro

and Het’); .
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R'S represents H, Het'? or Ci¢ alkyl (which alkyl group is optionally
substituted and/or terminated by one or more substituents selected from
halo, -OH, -CN, -NR*)R*, aryl and Het'");
RS represents aryl, Het® (both of which groups are substituted and/or
5 terminated (as appropriate) by one or more substituents selected from -OH,
cyano, halo, nitro, Cy4 alkyl (optionally terminated by -N(H)C(O)OR'*"),
Cis alkoxy, earyl, Het’, -NR'‘™SR', -C(OR'™, -C(O)OR',
-CONR¥IR™,  NR“SHCOR'™,. . NERDHCONR'IR'Y,
NR“™S(ORR'®, -S(O)R'*, -OS(0)R' end -S(O):NRR'*) or,
10 when R* and R’ together represent =0, R® may represent C, ¢ alkyl. :

Preferred compounds of the invention include the compounds of the
Examples disclosed hereinafter.

15 Preparation -

According to the invention there is also provided a process for the
preparation of compounds of formula I which comprises:

20 (a)reactionofa corre'sponding compound of formula II,
R R3e

«s RE - /R

R46
R

wherein R%, R*® R and R* to R are as hereinbefore defined, with a

compound of formula ITI,
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B—Re
L1/>< . 1
Rb

R4 .
wherein L' represents a leaving group (e.g. mesylate, tosylate or halo) and
R%, R’, RS, A and B are as hercinbefore defined, for example at between
-10°C and reflux temperature in the presence of a suitable base (e.g.
tricthylamine or K,CO;) and an sappropriate organic solvent (e.g.
dichloromethane, acetonitrile or DMSO);

(b) for compounds of formula I in which R' represents a structural fragment
of formula Ia in which A represents C, alkylene and R* and R® together
represent =0, reaction of a corresponding .compound of formula I, as
hereinbefore defined, with a compound of formula IV, S

| R‘\B/fk/ v |
wherein R® and B are as hercinbefore defined, for example at room

temperature in the presence of a suitable organic solvent (e.g. cthanol);

(c) for compounds of formula I'in which R* or R* represerits -N(R**)R¥.
and R represents a structural fragment of formula Ia, reaction of a.

. corresponding compound of formula I in which R* or R™ (as appropriate)

represents -N(H)R’, wherein R’ is as hereinbefore defined, with a
compound of formula III as hereinbefore defined, for example under
conditions described hereinbefore (see process step (a));

(d) for compounds of formula I in which R' represents a fragment of
formula Ia in which A represents €H; and R* tepresents -OH or -N(H)R®,
reaction of a corresponding compound of formula II, as hereinbefore
defined, with a compound of formula V, | '

- 0020
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B—RS
,'P& v
5
wherein X represents O or N(R') and R, RS, R® and B are as hereinbefore
defined, for example at elevated temperature {e.g. 60°C to reflux) in the

presence of a suitable solvent (e.g. a lower alkyl alcohol (e.g. IPA),
acetonitrile, or a mixture of a lower alkyl alcohol and water);

(e) for compounds of formula I in which R* or R* represents -N(R¥*)R3*
and R* represents a structura! fragment of formula Ia in which A represents .
CH, end R* represents -OH or -N(H)R®, reaction of a corresponding
compound of formula I in which R*™ or R*™ (as appropriate) represents
-NH)R*® wherein R** is as hereinbefore defined, with a compound of

_ formula V as hereinbefore defined, for example under conditions described

hereinbefore (see process step (d));

() for compounds of formula I in which A represents C,5 alkylene, B
represents Cy4 alkylenc and R* and R® both represent H, reduction of a
corresponding compound of formula I in which R* and R? together represent
=0, in the presence of a suitable reducing agent and under appropriste
reaction conditions, for example by activating the relevant C=0 group using
an appropriate agent (such as tosylhydrazine) in the presence of a suitable
reducing agent (e.g. sodium borohydride or sodium cyanoborobydride) and
an appropriate organic solvent (e.g. a lower (e.g. C;.5) alkyl alcohol);

(g) for oompc}unds of formula I in which R* and R? both represent H and (1)
A represents a single bond cr -J-N(R') and B represents Cy alkylene, or
(2) A represents C,.¢ alkylens and B represents NR") or -NR")-L-,
reduction of a corresponding compound of formula I in which R* and R’
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together repreéent =0, in the presence of a suitable reducing agent (e.g.
LiAlH,) end an appropriate solvent (e.g. THF);

(b) for compounds of formula I in which A represents C,4 alkylene, B
represents a direct bond, C, alkylene, -L-N(R'?)-, -L-5(0),- or -L-O- (in
which latter three groups L represents C,.4 alkylene), R* represents OH and
R® represents H, reduction of a comresponding compound of formula I in
which R* and R’ together represent =O, in the presence of a suitable
reducing agent (e.g. NaBH,) and an appropriate organic solvent (e.g. THF);

() for compounds of formula I in which R* and R® both represent H,
reduction of a corresponding compound of formula VI,

\ | Vi

R42

R4 N—Ri -

R& _
wherein R', R? and R* to R*® are as hereinbefore defined, and in which the
bridgehead C=0 group may be activated using an appropriate agent, such as
tosylhydrazine, in the presence of a suitable reducing agent (e.g. sodium
borohydride, sodium cyanoborohydride) and an appropriate organic solvent
(c.g. a lower alkyl alcohol), or under standard Wolff-Kischner conditions
known to those skilled in the art; when the C=O group is activated, the
activation step may be carried out at between room and reflux tempemture'
in the presence of an appropriate organic solvent (e.g. a lower alkyl alcohol
such as methanol, ethanol or IPA), whereafter the reducing agent may be
added to the reaction mixture and the reduction carried out at between 60°C
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end reflux, adventageously in the presence of a suitable organic acid (e.g.
acetic acid);

() for compounds of formula I in which one of R* and R* represents H,
and the other represents -OH, reduction of a corresponding compound of
formula VI, as bereinbefore defined, in the presence of a mild reducing
agent, e.g. sodium borohydride, and an appropriate organic solvent (e.g. 2
lower alcohol such as methanol or ethanol); |

(k) for compounds of fermula I in which R** and R®® both represent -OR*™® -
or -SR*®, o in which R™ and R together represent -O-Z-O-, -0-Z-S- or
-§-Z-S-, reaction of a corresponding compound of formula V], as
hereinbefore defined, with & compound of formula HOR™, HSR'®,
HO-Z-OH, HO-Z-SH or HS-Z-SH (as appropriate), wherein R**, R*® and
Z are as hereinbefore defined, under appropriate reaction conditions, for
example by refluxing in the presence of a suitable protic or Lewis acid
catalyst (c.g. pTSA, trimethylsilyl chloride or boron trifluoride) and an
appropriate organic solvent (e.g. toluene or dicthyl ether);

)] forcompoundsofformulnlinwhichoneofR" and R® represents
-NH, and the other represents H, reduction of a compound of formula VI,
OH '

’

N
[

s RS R4

Vil
R4

R46 N——R1
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wherein R', R? and R*! to R* are as hereinbefore defined, in the presence of
e suitable reducing agent (e.g. LiAIH,), for example under conditions that
are well known to those skilled in the art;

(m) for compounds of formula I in which ome or both of R* and R®
represent -N(R™R®™ in which one or both of R* and R** represents Cy.¢
alkyl, alkylation of a corresponding compound of formule I in which R*

and/or R* represent ~-N(R*)R™™ (as appropriate) in which R* and/or R**

(as approi:rigte) represent H, using a compound of formula VIII,

R-L' 21 S
wherein R* represents Cy.g alkyl and L' is as hereinbefore defined, for
example under conditions that are well known to those skilled in the art;

(n) for compounds of formula I in which R’ represents a structural fragment
of formula Ia in which B represents -L-O-, reaction of a compound of
formula IX,

R%® R%
R41
X
R Re2
N R N— —
RZ/N N— L—OH
R¢ RS
wherein R%, R*™, R®, R, R®, R*! to R, A and L are as hereinbefore defined,
with a compound of formula X,
R°OH X

in which R® is as hereinbefore defined, for exampie under Mitsunobu-type
conditions ¢.g. at between ambient (e.g. 25°C) and reflux temperature in the
presence of a tertiary phosphine (e.g. tributylphosphine or triphenyl-

0022
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phosphine), an azodicarboxylate derivative (e.g. diethylazodicarboxylate ot
1,1'«(azodicarbonyl)dipiperidine) and an appropriate organic solvent (e.g.
dichloromethane or toluene);

(o) for compounds of formula I in which R' represents a structural fragment

of formula Ia in which A represents C,¢ alkylene and B represents

NRL- (whercin the group -N(R')- is attached to the carbon atom

bearing R* and R?), reaction of a compound of formwula XTI, '
Rsa

R® R#1

Xi
RY Re
re—N R® "“‘P'>< —R®
' R¢ RS _
wherein A® represonts Cy¢ alkylenc and R?, R*, R®, R*, R®, R” and R to
R* are a5 hercinbefore defined with a compound of formula XTI,
R%-L-L? X1t
wherein L? represents a leaving group such as halo, alkane sulfonate,
perﬂuoroallganesulfonateorarenemﬂfomte,andk‘andLareas

hereinbefore defined, for example at 40°C in the presence of a suitable
organic solvent (e.g. acetonitrile); :

(p) for compounds of formula I in which R' represents a structural fragment
of formula Ia in which R* represents -D-NHa, reduction of a corresponding
compound of formula XIII, '
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Xili
RZ/N 'l "'"' B—RS8
n—D R

3
wherein R?, R*, R®, R’, RS, RY to R%, A, B end D are as hercinbefore
defined, for example by hydrogenation at a suitable pressure in the presence

_of a suitable catalyst (e.g. palladium on carbon) and an appropriate solvent
- (e.g. & water-ethanol mixture);

(@ for compounds of formula I in which R* represents

-D-N(R*C(O)NH(R'™), reaction of a corresponding compound of formula I

in which R* represents -D-N(R*)H with a compound of formula XTIV,
R'™N=C=0 XIv _

wherein R''® is as hereinbefore defined, for example at ambient temperature

(e.g. 25°C) in the presence of a suitable solvent (e.g. benzene);

(r) for compounds of formula I in which R* represents -D-N(H)C(O),NH,,
reaction of a corresponding compound of formula I in which R* represents
-D-NH, with oxalic acid diamide, for example at between -10 and 25°C in the
presence of a suiteble coupling agent (e.g. 1-(3-dimethylaminopropyl)-3-
ethylcarbodiimide), an eppropriate activating agenf (c.g. 1-hydroxybenzo-
triazole), a suitable base (e.g. triethylamine) and a reaction-inert organic
solvent (e.g. DMF); ' .
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(sj for compounds of formula I in which R* represents -D-N(R*R®, wherein
R® and R? are as hereinbefore defined, provided that R® does not represent

'H, reaction of a comesponding compound of formula I, in which R*

represeats -D-N(H)R® with a compound of formula XV,
RML? XV

wherein R™ represents R® as hercinbefore defined except that it does not
represent H, and L3 represents a leaving group such as halo (e.g. chioro or
bromo), p-nitrophenolate, C,, alkoxide, C4 alkylthiolate, -OC(O)R'™®,
-OC(O)OR'®, or -OS(O)R'*, wherein R'™ to R!™ are as hereinbefore
defined, for example under conditions that are well known to those skilled -
in the art;

() for compounds of formula I in which R* represcats -D-OR” in which R”
represents C,¢ alkyl, -E-aryl or -E-Het!, reaction of a corresponding
compound of formula I in which R* represents -D-OH with & compound of
formula XVI,
R™OH XVI

wherein R™ represents C,. alkyl, -B-aryl or -E-Het!, wherein Het' is as
hereinbefore defined, for example at between ambient (e.g. 25°C) and
reflux temperature, under Mitsunobu-type conditions (i.c. in the presence of
e.g. ftriphenylphosphine, an azodicarboxylate derivative (e.g. 1,1°-
(azodicarbonyl)dipiperidine) and a suitable organic solvent (e.g.
dichloromethane));

(u) for compounds of formula I in which R’ represents a structural fragment
of formula Ia in which R* represents -D-OR’ (in which R’ represents C,4
alkyl, -B-aryl or -E-Het"), reaction of a corresponding compound of formula
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XVII
R4

N K —A__B-—R®

D R

wherein L2, R?, R*, R™, R’ RS, R* to R*, A, B and D arc as hercinbefore
defined with a compound of formula XVI as hereinbefore defined, for
example at between ambient (e.g. 25°C) and reflux temperature, under
5 Williamson-type conditions (i.e. in the presence of an appropriate base (e.g.
KOH or NaH) and a suitable organic solvent (e.g. dimethylsulfoxide or
DMEK)), '

(v) for compounds of formula I in which R* represents -D-OR’, wherein R’
10 is a3 hereinbefore defined, provided that it does not represent H, reaction of
a corresponding compound of formula I in which R* represents -D-OH with
a compound of formula XVTII,
R™.L* . XVIO
wherein R™ represents R’ as hereinbefore defined, except that it does not
1s represent H, and L* represents a leaving group such as OH, halo, alkane
sulfonate, arene sulfonate or -OC(d)R'o', wherein R'™ is as hereinbefore
defined, for example at between room and reflux temperature, optionally in
the presence of a reaction-inert organic solvent (e.g. THF or CH,Cl), a
suitable base (e.g. triethylamine or K;CO;) and/or an appropriate coupling
20 agent (e.g. 1,3-dicyclohexylcarbodiimide or 1-(3-dimethylaminopropyl)-3-
ethylcarbodiimide, optionally combined with a suitable catalyst such as 4-
dimethylaminopyridine) (for example, when R™ represents -C(O)R'™ and
L! represents OH, this reaction may be performed at ambient temperature
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(e.g- 25°C) in the presence of a coupling agent such as l-(3-di1qethylamino-
propyl)-3-ethylcarbodiimide, an appropriate catalyst such as 4-(dimethyl-
amino)pyridine and a solvent such as THF);

(w) for compounds of formula I in which R* represents halo, substitution of
a comresponding compound of formula I in which R* represents -OH, using
én appropriate halogenating agent (e.g., for compounds in which R*
represents fluoro, reaction with diethylaminosulfurtriftuoride);

(x) reaction of a corresponding compound of formula XTX,
b R3e

R4

XIX

42
Re N

H—
wherein R', R*, R® and R" to R* arec as hercinbefore defined, with a
compound of formula XX, '
R’-L3 . . XX

wherein L’ represents a leaving group such as halo, OH, alkane sﬁlfoimte,
arene sulfonate, C,, alkoxy, phemoxy, -OC(O)R'S, -OC(O)OR? or
-OS(0»R%, and R?, R'S, R¥ and R® are as hercinbefore defined, for
example at between -10°C and reflux temperature, optionally in the
presence of a suitable solvent (e.g. CHCl;, CH;CN,. 2-propan0i, diethyl
ether, or mixtures thereof) and/or an appropriate base (e.g. K,COj, pyridine
or triethylamine); ' :

(y) for compounds of formula I in which R? represent Cy.j alkyl, which
alkyl group is substituted at the C-2 carbon (relative to the bispidine
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nitrogen) with OH or N(RDR*, and is otherwise optionally substituted with
one or more further substituents as specified hereinbefore for R?, reaction of
a compound of formula XIX as hereinbefore defined with a compound of

formuia XXA
xla>—R2" XA

wherein X, represents O or N(R*) and R? represents C). alkyl, optionally
substituted with one or more substituents as specified hereinbefore for R?,
for example as described hereinbefore for preparation of compounds of
formula I (process step (d));

(2). for compounds of formula I in which R? represents tetrazol-5-yl,
reaction of a corresponding compound of formula I in which R? represents
-CN with a suitable source of the azide ion (e.g. sodium azide), for example
at elevated temperature (e.g. 100°C) in the presence of an appropriate
solvent (e.g. DMF) and optionally in the presence of a suitsble proton
source (e.g. NH,CI);

(ag) for compound.; of formula I which are bispidine-nitrogen N-oxide
derivatives, oxidation of the corresponding bispidine nitroger of a
co.n'esponding compound of formula I, in the presence of a suitable
oxidising agent (e.g. mCPBA), for example at 0°C in the presence of a
suitable organic solvent (e.g. DCM); ' '

(ab) for compounds of formule I which are C,4 alkyl quaternary ammonium
salt derivatives, in which the alkyl group is attached to a bispidine nitrogen,
reaction, at the bispidine nitrogen, of a corresponding compound of formula

I with a compound of formula XXI,

- L XX
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wherein R® represents Cy alkyl and L? is as hereinbefore defined, for
example at room temperature in the presence of an appropriate organic
solvent (e.g. DMF), followed by purification (using e.g. HPLC) in the
presence of a suitable counter-ion provider (e.g. NH;OAc);

(ac) conversion of one substituent on RS to another using techniques well
known to those skilled in the art; or

(ad) conversion of one R* group to another using techniques well known to
those skilled in the art. I

Compounds of formula II may be prepared by reaction of a corresponding

compound of formula XXII,
' R3b Rss
s RY R#1
XX
R4 L

wherein R* R® and R* to R* are as hercinbefore defined, with a
compound of formnla XX as hereinbefore defined, for example as described
hereinbefore for synthesis of compounds of formula I (process step (x)).

Compounds of formula II in which R* and R® both represent H may be

20 prepared by reduction of a corresponding compound of formula XX,
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R4 R#1

XXl
R4

R RE N—H
R
wherein R? and R* to R* are as hercinbefore defined, and in which the
C=0 group may be acﬁvat;sd using an appropriate agent, such as
tosylhydrazine, for example as described hereinbefore for the synthesis of
compounds of formula I (process step ().

Compounds of formula II in which one of R* and R represents -OH and
the other represents C,, alkyl may be prepared by reaction of a compound
of formula XXIII, or a protected derivative thereof, with a compound of
formula XXIV,

R“Mg-Hal ' XXIV
wherein R*® rei:resents C\ alkyl and Hal represents chloro, bromo or iodo,

for example at between -25°C and ambient temperature in the presence of a

suitable solvent (e.g. diethyl ether).

Compounds of formula IIl may be prepared by standard techniques. For
example compounds of formula III in which:

(1) B represents -L-O- may be prepared by coupling a compound of formula

X, as bhereinbefore defined, to a compound of formula XXV,
LE-L-CRHRH-A-L! . XXV

wherein L represents a suitable leaving group (e.g. hnlo) and R*, R’, A L

and L' are as hereinbefore defined; or

0025
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(2) B represents -N(R'*)-L- and R* and R’ together represent =0 may be
prepared by coupling a compound of formula XXVI,

RS-L-NRY)H XXVI
wherein R%, R" and L are as hercinbefore defined, to a compound of
formula XXVII,

L’-C(0)-A-L' XxXvi

wherein L%, A and L' are as hereinbefore defined; -

in both cases, under conditions which are well known to those skilled in the
o .

Compounds of formula I in which A represents Cp-alkylene and R*
repreéents -OR’, in which R’ represents C; alkyl, -E-aryl or -E-Het' may
alternatively be prepared by reaction of a compound of formula XVI as
hereinbefore defined with a compound of formula XXVIIL,

T

Re
wherein RY represents C,.¢ alkyl or aryl (which two groups are optionally .
substituted with one or more substituents selected from C, alkyl or halo)
and R®, R® and B are as hercinbefore defined, for example at between
ambient temperature (e.g. 25°C) and reflux temperature in the presence of a
suitable base (e.g. K;CO;) and an appropriate organic solvent (e.g.
acetonitrile), followed by conversion of the ester functionality to an L'
group (in which L! is as hereinbefore defined), under conditions that are
well known to those skilled in the art.
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Compounds of formula Il in which A represents C,4 alkylene may be
prepared by reduction of a corresponding compound of formule XXIX,

RS
T>C/“*\~ XXIX

R¢
wherein A" represents 2 direct bond or C;¢ alkylene, and R®, R, R® and B
arc'es hereinbefore defined, with a suitable borene or borane-Lewis base
complex (e.g. borane-dimethyl sulfide) in the presence of an appropriate
solvent (e.g. dicthyl ether, THF, or a mixture thereof), followed by
oxidation of the resulting borane adduct with a suitable oxidising agent (e.g.
sodium i)erbomte) and then conversion of the resulting OH group to an L!
group under conditions known to those skilled in the art.

Compounds of formuls I in which A represents C;4 alkylene and B

represents -L-N(R")- (wherein L represents C, 4 alkylene) may be prepared
by coupling a compound of formula XXX,

RELS o XXX
wherein RS and L® are as hereinbefore defined, with & compound of formula
xxx{' .

HNR™)-L-CRH(R)-A°-OH XX
wherein L* represents C,4 alkylene, A° represents C, ¢ alkylene, and RY, R?
and R" are as hereinbefore defined, for example at between room and
reflux temperature, optionally in the presence of a suitable solvent and/or an

appropriate base, followed by conversion of the OH group to an L' group

under conditions known to those skilled in the art.

Compounds of formula III in which B represents -L-S(O)- or -L-S(O),- may
be prepared by oxidation of comresponding compounds of formula Il in
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which B represents -L-S-, wherein L is as hercinbefore defined, in the
presence of an appropriate amount of a suitable oxidising agent (e.g.
mCPBA) and an appropriate organic solvent.

Compounds of formule V may be prepared in accordance with techniques
which are knowfn to those skilled in the art. For example, compounds of
formula V in which:

(1) B represents -CH,0- and X represents O may be prepared by reaction of
a compound of formula X, as hereinbefore defined, with a compound of -
formula XXXII,

RS '
\>Ao XXX
|_2

wherein R® and L? are as hereinbefore defined, for example at clevated
temperature (e.g. between 60°C and reflux temperature) in the presence of a
suitable base (e.g. K3CO; or NaOH) and an appropriate organic solvent (¢.g.
acetonitrile or toluene/water), or as otherwise described in the prior art;

(2) R’ represents H and X represents O may be prepared by reduction of 2
compound of formula XXXTTI,

Re

™~ XXXIN

B

r
wherein R® and B are as hereinbefore defined, for example at between
-15°C and room temperature in the presence of a suitable reducing agent

(e.g. NaBH,) and an appropriate organic solvent (e.g. THF), followed By an
internal displacement reaction in the resultant intermediate, for example at
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room temperature in the presence of a suitable base (e.g. K;CO,) and an
appropriate organic solvent (¢.g. acetonitrile); '

(3) B represents -L-, -L-N(R"?)-, -L-8(0);- or -L-O- (in all-four of which

groups L represents C4 alkylene) and X-represents O may be prepared by
oxidation of a compound of formula XXXIV,
Be XOXIV
RS
wherein B* represents -L-, -L-N(R')-, -L-S(0);- or -L-O- (in all four of
which groups L represents a single bond or C,3 alkylene), and R®, RSand
R" are as hereinbefore defined, in the presence of a suitsble oxidising agent
(e.g. mCPBA), for example by refluxing in the presence of a suitable
organic solvent (e.g. DCM); or

(4) B represents —L-O- (in which group L represents C, 4 alkylene) and X .
represents N(R®) (wherein R® represents -C(O)OR'® or -S_(O);Rm‘) may be
prepared by cyclisation of a compound of formmula XXXV y

RS L2

' XXXV
RO Lo~ NERE

wherein R®™ represents -C(O)OR'® or -S(O),R'™ and R®, RS, R!®, R'™, L.
and L2 are as hereinbefore defined, for example at between 0°C end reflux
temperature in the presence of a suitable base (e.g.'sodium hydroxide), an
appropriate solvent (e.g. dichloromethane, water, or a mixture thereof) and,
if necessary a phasc transfer catalyst (such as tetrabutylammonium
hydrogensulfate). '
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Compounds of formula VII may be prepared by reaction of a corresponding
compound of formula VI with hydroxylamine, for example at elevated
temperature (e.g. at reflux) in the presence of a suitable organic solvent (c.g.
methanol).

Compounds of formulae IX, X1, XTII and XVII may be prepared in a similar
fashion to compounds of formula I (see, for example, process steps (a),.(b)
and (x)).

Compounds of formula X1II may alternatively be prepared by reaction of a "
corresponding compound of formula I in which R* represents -D-OH, with a
compound of formula XXXVI,
RYS(0):Cl . XXXVI

wherein R’ is as hereinbefore defined, for example at between -10 and 25°C
in the presence of a suitable. solvent (e.g. dichloromethane), followed by
reaction with a suitable source of the azide ion (e.g. sodium azide) for
example at between ambient and reflux temperature in the presence of au
appropriate solvent (e.g. DMF) and a suitable base (e.g. NaHCOs3).

Compounds of formula XVII may alternatively be prepared by replacement
of the OH group of a compound of formula I in which R* represents -D-OH
with an L? group under conditions that are well known to those skilled in

the art.

Compounds of formula XIX may be prepared by reaction of a
corresponding compound of formula XXII, as hereinbefore defined, with a
compound of formula ITI, as hereinbefore defined.

Compounds of formula XIX in which A represents C; alkylene and R* and
R together represent =0 may be prepared by reaction of a comesponding
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compound of formula XXII, as hereinbefore defined, with a ct;n:pound of
formula IV, as hereinbefore defined, for example as described hereinbefore
for synthesis of compounds of formula I (process step (b)).

Compounds of formula XIX in which A represents CH, and R* represents
-OH or “N(H)R® may be prepared by reaction of a corresponding compound
of formula XXI1, as hereinbefore defined, with a compound of formula V as
hereinbefore defined, for example as described hereinbefore for synthesis of
compounds of formula I (process step (d)). a

Compounds of formula XX in which R*® and R* both represent H may.

alternatively be prepared by reduction of & corresponding compound of
formuia XXXVIL,

XXXV

H/
wherein R' and R to R* are as hereinbefore defined, and in which the
C=0O group may be activated using an appropristc agent, such as
tosylhydrazine, for example as described hereinbefore for the synthesis of

. ‘compounds of formula I (process step ().

Compounds of formulae II and XIX in which one or more of R*, R% R¥
and/or R* represent C,; alkyl may alternatively be prepared by reaction of a
compound of formula IT or XIX (as appropriate) in which R*, R2, R* and/or
R* (as appropriate) represent H, with an appropriate alkylating agent (e.g.
dimethyl sulfate), for example in the presence of a suitable strong bease (e.g. s-

rcrsenBG2 9
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M), N,N,N',N'-tetramethylethylenediamine and a reaction-inert solvent
(e.g. THF).

Compounds of formula XX in which R? represents -C(=N-CN)N(R™R*

and L¥ represents phenoxy may be prepared by reaction of a corresponding
compound of formula XXXVIII,

H-NR¥)R® XXXV
wherein R® and R% are- as hercinbefore defined, with diphenyl
cyanocarbonimidoate, for example at between -10°C and room temperature
in the presence of an appropriate solvent {¢.g. isopropanol).

Compounds of formula XXII are known in the literature or are readily
available using known techniques. For example, compounds of formula
XXII in which R*® and R® together represent Cy s alkylene, -O-Z-O-,
-0-Z-S- or -S-Z-S- and R* to R* all represent M, may be prepared by
reduction of & compound of formula X3CXIX,

R Rd

XXXIX

H—N N—H

wherein R® and R? together represent Cs.; alkylens, -0-Z-O-, -O-Z-S- or
-S-Z-S-, wherein Z is as hereinbefore defined, in the presence of a suit_able
reducing agent (e.g. LiAlH,) under conditions that are well known to those
skilled in the art. ' '

Compounds of formula XXIX in which B represents C,, alkylene may be
prepared by coupling a compound of formula XL,
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. "XL
HEFM»KDA

wherein B® represents C,, alkylenc and Hal, A®, R* and R® are as
hereinbefore defined, with a compound of formula XXX, as hereinbefore
defined, for example at between -25°C and room temperature in the’
presence of & suitable zinc(Il) salt (e.g. anhydrous ZnBr;), an appropriate

catalyst (e.g. Pd(PPh;),) and a reaction-inert organic solvent (e.g. THF, _

toluene or diethyl ether).

Compounds of formulae VI, XXIII and XXXV (in which, in all cases, R*
and R* both represent H), may be prepared, advantageously, by reaction of:
(as appropriate) either (i) a compound of formula XLI,

XLi

R N Re

o)\ ORe

wherein R* represents C,.;g alkyl or C,.; alkylaryl (e.g. alkylphenyl, such as
benzyl) and R*? to R* are as hereinbefore defined, or (ii) 4-piperidone (or &
protected derivative thereof), with (as appropriate) either (1) a compound of

" formula XLII,

R-B-C(RY(R%)-A-NH, 'XLO -
wherein R, R%, R, A and B are as hereinbefore defined, or (2) NH; (or a
protected (e.g. benzyl) derivative thereof), in all cases in the presence of a
formaldehyde (i.e. an appropriate source of formaldehyde, such as
paraformaldehyde or formalin solution) and, in the case of compounds of
formulae VI and XXIII, conversion -of the C(O)OR" group in the resultant

0030
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intermediate to an R? group using techniques such as those described herein
(e.g. removal of the C(O)OR® group followed by carrying out a coupling,
e.g. agcording to process step (x) above).

The formation of compounds of formulae VI, XXIII and XXXVII may be
carried out in this way for example at between room temperature and reflux
(depending upon the concentration of the reactants) in the presence of an
appropriate solvent {e.g. ethanol or methanol) and, preferably, in the
presence of an organic acid (e.g. a C;5 carboxylic acid, especially acetic
acid). '

It will be also appreciated by those skilled in the art that compounds of
formula X3X1 in which' R* and R® both represent H may also be prepared
via this method (i.c. by reaction of a 4-piperidone (or a protected derivative
thereof) with NH; (or a protected derivative thereof) in the presence of a
formaldehyde), provided that the intermediate so formed is subsequently
reduced under appropriate reaction conditions.

The skilled person will also appreciate that this process may also be used to

prepare compounds of formula I in which R* and R* are H, and R*! and/or

R* are other than H, for example by:

(i) reactilig a compound of formula XLI in which R and/or R is/are
other than H with, for example, benzylamine or a derivative thereof;

(i) removal of the -C(O)OR® unit; '

(iif) reaction at the free bispidine nitro.gen of the resultant compound with a
compound of formula III, IV or V (as appropriate), as hereinbefore
defined; '

(iv) removal of the benzy! protecting group; and

(v) reaction at the free bispidine nitrogen of the resultant compound with a
compound of formula XX as hereinbefore defined,
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under conditions well known to those skilled in the art including those
described hereinbefore. This reaction will be accompanied by, at some
point, conversion of the bridgehead carbonyl functionality to the desired

Rll IREIB groups.

Compounds of formula XXXIX may be prepared in accordance with
techniques which are well known to those skilled in the art. For example,
compounds of formula XXXIX in which R® and R’ together represent
Ci.s alkylene may be prepared by reaction of a compound of formula XLIII,
R
N ' CN
XL

(o] N o]

H
wherein R® and Rf together represent Cs5 alkylene, with a mixture- of
phosphoric acid and sulfuric acid, for example at 120°C.

Compounds of formula XLII are well known in the literature or are readily
available using known techniques. For example, compounds of formula
XLI in which R® represents OH, R? represents H and A represents CH,
m;y be prepared by reaction of a corresponding compound of formula V
wherein R® represents H and X represents O with ammonjum hydroxide
under conditions which are well known to those skilled in the art.

Compounds of formulae IV, VI, X, XII, XIV, XV, XVI, XVIII, XX (in
which R? represents other than -C(=N-CN)N(R*)R? and/or L* represents
other than phenoxy), XXA, XXI, XXIV, XXV, XXVI, XXVII, XXVTII,
XX, XOXXT, XXX, 200, XXXV, XXXV, XXXVI, XXX VIII, XL,
XLI, XLII and derivatives thereof, are either commercially available, are

0031



WO 0204446

10

15

20

25

30

PCT/SE0101544
44

known in the literature, or may be obtained either by analogy with the
processes described herein, or by conventional synthetic procedures, in
accordance with standard techmiques, from readily available starting
materials using appropriate reagents and reaction conditions. '

Substituents on the aryl (.. phenyl), and (if appropriate) heterocyclic,
group(s) in compounds defined herein may be converted to other claimed
substituents using techniques well known to those skilled in the art. For
example,'hydroxy may be converted to alkoxy, phenyl may be halogenated
to give halophenyl, nitro may be reduced to give amino, amino may be
acetylated to give acetylamino, etc.

The skilled person will also appreciate that various standard substituent or
functional group interconversions and transformations within certain
compounds of formula I will provide other compounds of formula I. For
example, carbonyl may be reduced to hydroxy or alkylene, hydroxy may be
acylated to give alkylcarbonyloxXy, nitro may be reduced to amino, amido .
may be reduced to amino, amino may be sulfonated or acylated to give
sulfonylamino or acylamino (respectively), and certain acyclic groups may
be converted to certain heterocy.clic groups under conditions lmc.)wn to those
skilled in the art, for example as described in Comprehensive Heterocyclic
Chemistry 11, edited by AR Katritsky, CW Rees and EFV Scriven, 1*
Edition, Elsevier Science Ltd., Volumes 1-11 (1996).

The compounds of the "invention may be isolated from their reaction

mixtures using conventional techniques.

It will be appreciated by those skilled in the art that, in the process
described above, the functional groups of intermediate compounds may be,
or may need to be, protected by protecting groups.
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Functional groups which it is desirable to protect include hydroxy, amino
and carboxylic acid. Suitable protecting groups for hydroxy include
trialkylsilyl and diarylalkylsilyl groups (e.g. tert-butyldimethylsilyl, sert-
butyldiphenylsilyl or trimethylsilyl), tetrahydropyranyl and alkylcarbonyl
groups (e.g. methyl- and ethylcarbonyl groups). Suitable protecting groups
for amino include benzyl, fert-butyloxycarbonyl, 9-fluorenylmethoxy-
carbonyl or benzyloxycarbonyl. Suitable protecting groups for amidino and
guanidino include benzyloxycarbonyl. Suitable protecting groups for
carboxylic acid include C,. alkyl or benzyl estecs.

The protection and deprotection of functional groups may take place before
or after any of the reaction steps described hereinbefore.

Protecting groups may be removed in ac;':ordance w1th techniques which are.
well known to those skilled in the art and as described hereinafter.

The .use of protecting groups is fully described in “Protective Groups in

0032

Orgenic Chemistry”, edited by J.W.F. McOmie, Plenum Press (1973), and

“Protective Groups in Organic Synthesis”, 3™ edition, T.W. Greene &
P.G.M. Wutz, Wiley-Interscience (1999).

Persons skilled in the art will appreciate that, in order to obtain compounds
of the invention in an alternative, and, on some occasions, more convenient,
manner, the individual process steps mentioned herein may be performed in
a different order, and/or the individual reactions may be performed at a
different stage in the overall route (i.e. substituents may be added to and/or

. chemical transformations performed upon, different intermediates to those

associated hereinbefore with a particular reaction).
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This will depend inter alia on factors such as the nature of other functional
groups present in a particular substrate, the availability of key intermediates
and the protecting group strategy (if any) to be adopted. Clearly, the type of
chemistry involved will influence the choice of reagent that is used in the
said synthetic steps, the need, and type, of protecting groups that are
employed, and the sequence for accomplishing the synthesis.

It will elso be appreciated by those skilled in the art that, although certain -
protected derivatives of compounds of formula I, which may be made prior
to a final deprotection stage, may not possess pharmacological activity as ’
such, they may be administered parenterally or orally and thereafter
metabolised in the body to form compounds of the invention vi_rhich are
pharmacologically active. Such derivatives may therefore be described as
“prodrugs™. Moreover, certain compounds of formula I may act as prodrugs
of other compounds of formula I. '

All prodrugs of compounds of formula I are included within the scope of

the invention.

Some of the intermediates referred to hereinbefore are novel. According to .
a further aspect of the invention there is thus provided: (a) 2 compound of
formula II, as hereinbefore defined, or a protected derivative thereof: (b) a
compound of formula VI, es hereinbefore defined, or a protected derivative
thereof, (c) a compound of formula VII, as hereinbefore defined, or a
protected derivative thereof; (d) a compound of formula IX, as hereinbefore
defined, or a protected derivative thereof; (e) 2 compound of formula XI, as
hereinbefore defined, or a protected derivative thereof, (f) a8 compound of
formula XIII, as hereinbefore'deﬁned, or a protected derivative thereof; (g)
a compound of formula XVII, as hereinbefore defined, or a protected

derivative thereof; (h) a compound of formula XIX, as hereinbefore defined

bl
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(provided that at least one of R* and R*® represents -N(R**)R*", wherein
R represents a structural fragment of formula Ia, as hereinbefore defined),
or a protected derivative thereof; (i) a compound of formula XXII, ‘as
hereinbefore defined (provided that at least one of R* and R™ represents
NER*)R**, wherein R* represents & structural fragment of formula Ia, as
hereinbefore defined), or a protected derivative thereof; and (j) a compound
of formula XXIII, as hereinbefore defined, or a protected derivative thereof,

- Compounds of formula II that may be mentioned include those in which:

when R* and R* independently represent H, C, alkyl, OH or N(R®)R**;

and :

R* represents H or C,.¢ alkyl;

then R? does not represent:

»H CN;

(i) Ci alkyl optionally substituted by OH, N(R**)R*' or Het’; wherein
R¥ and R*' independently represent H, C, alkyl or Cs4 cycloalkyl);
and
Het’ represents an unsubstituted, saturated .3- to 8-membered
heterocyclt-: containing one nitrbgen atom (via which atom the
heterocyclic group is attached to the rest of the molecule);

(iif) C, n-alkyl, which alkyl group is optionally interrupted by O and is

terminated by N(R*)R®' or OR™; wherein '

one of R* and R*' represents H or phenyl substituted in the meta- or
para-position (relative to the point of attachment) by CO,H or NH;
and the other represents H or C,¢ alkyl; and

R represents H or phenyl substituted in the meta- or para-position

(relative to the point of attachment) by CO,H or NH3;

(iv) -C(O)R', wherein R' represents H or pheny substituted in the meta-
or para-position (relative to the point of attachment) by CO;H or NH;;

0033
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(v) -S(0);R®, wherein R represents phenyl substituted in the meta- or
para-pomtmn (relative to the point of attachment) by CO;H or NH;,

(vi) -S(O);N(R®)R*; wherein
R® represents phenyl substituted in the mefa- or para-position
(relative to the point of attachment) by CO,H or NH;; and
R represents H or C,s alkyl; and

(vii) Cs;4 n-alkyl, which alkyl group is terminated by phenyl, which phenyl
group is substituted in the meta- or para-position (relative to the point
of attachment) by CO,H or NH;, and which elkyl group is interrupted
at the B-position (relative to the point of attachment of the phenyl
group) by O. '

Compounds of formula II, IX and XI that may be mentioned include those
in which:

when R* and R* independently represent H, C,4 alkyl, OH or N(R*)R*;
R* represents H or Cy.¢ alkyl; and

R* and R’ both represent H;

then R? does not represent CN, -C(O)R'¢, 3(0),1122 -S(O)NR™R* or
C1.¢ alkyl optionally substituted as defined hereinbefore in respect of R2.

Further compounds of formulae II, IX and XI that may be mentioped
include those in which; o

R? represents Het!, -C(OR', -C(S)ORY, -C(S)N(RRY,
-[COLN(R™R™™,  -[C(Q);.0R”, -S(ORR®,  -S(ORNR¥R,
-C(=N-CN)NR™ )R, -C(=N-CN)ORY or Cy.1z slkyl (which alkyl group is
gubstituted and/or terminated by one or more substituents selected from
-C(O)R®, -C(ONR®R™®, -NR*)R?, -OR®, -S(0),R*, halo, -CN. and
nitro);
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_ R' represents Het' or Ci alkyl (which alkyl group is optionally

- gubstituted and/or terminated by one or more substituents selected from
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halo, -OH, -CN, -N(R*)R*, aryl and Het");

R* represents Het'® or Ci¢ alkyl (which alkyl group is optionally,
substituted and/or terminated by one or more substituents selected from
halo, -OH, -CN, Het'* and aryl);

R® represents H, C, ¢ alkyl, Het'S, -C(O)R*®, -C(O)OR3® or -C(O)SR*®;
R*® represents Hetl’, -C(O)R:"', -C(O)ORm or -C(O)INI_(R”")R?‘“;

R® represents C;¢ alkyl, Het”, -C(OR™™, -C(O)OR™ or

-C(O)N(R.37=)R31d.

Medical and pharmaceutical use

The compounds of the invention are useful because they possess
pharmacological activity. They are therefore indicated as pharmaceuticals.

Thus, according to a further aspect of the invention there is provided the
compounds of the invention for use as pharmaceuticals.

In particular, the compounds of the invention exhibit myocardial
electrophysiological activity, for example as demonstrated in the test
described below.

The compounds of the invention are thus expected to be useful in both the
prophylaxis and the freatment of arrhythmias, and in particular atrial and
ventiricular arrhythmias.

The compounds of the invention are thus indicated in the treatment or
prophylaxis of cardiac diseases, or in indications related to cardiac diseases,
in which arthythmias are believed to play a major role, including ischaemic
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heart disease, sudden heart attack, myocardial infarction, heart failure,
cardiac surgery and thromboembolic events.

In the treatment of arrhythmiss, compounds of the invention have been
found to selectively delay cardiac repolarization, thus prolonging the QT
interval, and, in particular, to exhibit class III activity. Although
compounds of the invention have been found to exhibit class INI activity in-
particular, in the treatment of arrhythmias, their mode(s) of activity ia/are
not necessarily restricted to this class. '

According to a further aspect of the invention, there is provided a method of
treatment of an arthythmia which method comprises administration of a
therapeutically effective amount of & compound of the invention to & person
suffering from, or susceptible to, such a condition. '

Pharmaceutical preparations

The compounds of the invention will normally be.administered orally,
subcutaneously, intravenously, intraarterially, transdermally, intranasally,
by inhalation, or by ady other parenteral route, in the form of
pharmaceutical preparatiens comprising the active ingredient either as a free
base, a pharmaceutically acceptable ion exchanger or a non-toxic organic or
inorganic acid addition salt, in a pharmaceutically acceptable dosage form.
Depending upon the disorder and patient to be treated, as well'as the route

. of administration, the compositions may be administered at varying doses.

The compounds of the invention may also be combined with any other
drugs useful in the treatment of arrhythmias and/or other cardiovascular
disorders.
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According to a further aspect of the invention there is thus prg\-rided 2035
pharmaceutical formulation including e compound of the invention in
admixture with a pharmaceutically acceptable adjuvant, diluent or carrier.
Suitable daily doses of the compounds of the invention in therapeutic
treatment of humans are about 0.005 to 10.0 mg/kg body weight at oral
administration and about 0.005 to 5.0 mg/kg body weight at parenteral
administration.

The compounds of the invention have the advantage that they are effective
against cardiac arthythmias.

Compounds of the invention may also have the advantage that they may be
more efficacious than, be less toxic than, have a broader range of activity
(including exhibiting any combination of class I, class IT, class IIT and/or
class IV activity (especially class I and/or class IV activity in addition to
class III activity)) than, be more potent than, be longer actmg than, produce
fewer side effects (including a lower hciﬁw of proarthythmias such as -
torsades de pointes) than, be more easily absorbed than, or that they may
have other useful phermacological properties over, compounds known in
the prior art.

Biological Tests

Test A
Primary Electrophysiological Effects In Anaesthetised Guinea Pigs

Guinea pigs weighing between 660 and 1100 g were used. The animals were

housed for at least one week before the experiment and had free access to
food end tap water during that period.
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Anacsthesia was induced by an intraperitoneal igjection of pentobarbital (40
to 50 mg/kg) and catheters were introduced into one carotid artery (for blood

_ptusmtreeordingandbloodsampling)mdimoonejugularvein(fordrug

infogions). Needle electrodes were placed on the limbs for recording of
ECGs (lead II). A thermistor was placed in the rectum and the animal was
placed on a heating pad, set to a rectal temperature of between 37.5 and
38.5°C.

_A tracheotomy was performed and the animal was artificially ventilated with

room air by use of a small animal ventilator, set to keep blood gases within -
the normal range for the species. In order to reduce autonomic influences
both vagi were cut in the neck, and 0.5 mg/kg of propranclol was given
intravenously, 15 minutes before the start of the experiment.

The left ventricular epicardium was exposed by a left-gided thoracotomy, and

- a custom-designed suction electrode for recording of the monophasic action

potential (MAP) was applied to the left ventricular free wall. The electrode
was kept in position as long as an acceptable signal could be recorded,
otherwise it was moved to & new position. A bipolar slectrode for pacing was
clipped to the left atrium. Pacing (2 ms duration, twice the diastolic
threshold) was performed with a custom-made constant cumrent stimulator.
The heart was paced at a frequency just above the normal sinus rate during 1
minute every fifth minute throughout the study. -

The blood pressure, the MAP signal and the lead T BCG were recorded on &
Mingograph ink-jet recorder (Siemens-Elema, Sweden). All signals were
collected (sampling frequency 1000 Hz) on & PC during the last 10 seconds
of each pacing sequence and the last 10 seconds of the following minute of
sinus rhythm. The signals were processed using a custom-made program
developed for acquisition and analysis of physiological signals meas;med in
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experimental animals (see Axenborg and Hirsch, Comput. Methods Programs
Biomed. 41, 55 (1993)).

The test procedure consisted of taking two basal control recordings, 5
minutes apart, during both pacing and sinus thythm. After the second control
recording, the first dose of the test substance was infused in a volurne of
0.2 mL into the jugular vein catheter for 30 seconds. Three minutes later,
pacing was siarted end a new recording wes made. Five minutes after the
previous dose, the next dose of test substance was administered. Six to ten
consecutive doses were given during each experiment.. -

Data analysis
Of the numerous variables measured in this analysis, three were selected as

the most important for comparison and selection of active compounds. The

three variables selected were the MAP duration at 75 percent repolarization

during pacmg, the atrio-ventricular (AV) conduction time (defined as the
interval between the atrial pace pulse and the start of the ventricular MAP)

during pacing, and the heart rate (defined as the RR.interval during ginus

thythm). Systolic and diastolic blood pressure were measured, in order to

judge the haemodynamic status of the anaesthetised animal. Further, the

ECG was checked for arthythmias and/or morphological changes.

Thémcanof&xetwocdnholreoordingswassettozeroandtheeﬁ‘ects
recorded after consecutive doses of test substance were expressed as
percentage changes from this value. By plotting these percentage values
against the cumulative dose administered before each recording, i.t was
possible to consiruct dose-response curves. In this way, each experiment
generated three dose-response curves, one for MAP duration, one for AV-
conduction time and one for the sinus frequency (RR interval). A mean
curve of all experiments performed with a test substance was calculated, and
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potency values were derived from the mean curve. All dose-response curves
in these experiments were constructed by linear connection of the data points
obtained. The cumulative dose prolonging the MAP duration by 10% from
the baseline was used as an index to assess the class III electrophysiological
potency of the agent under investigation (D).

Test B

Glucocorticoid-treated mouse ﬁbroblastg as & model to detect blockers of
the delayed rectifier K current '
IC50 for K channel blockade was determined using a microtitre plate based
screen method, based on membrane potential changes of glucocorticoid-

_ -treated mouse fibroblasts. The membrane potential of glucocorticoid-

treated mouse fibroblasts was measured using fluorescence of the bisoxonol
dye DiBacyg), which could be reliably detected using a fluorescence laser
imaging plate reader (FLIPR). Expression of a delayed rectifier potassium
channel was induced in mouse fibroblasts by 24 hours exposure to the
glucocorticoide dexamehasone (5 uM). Blockade of these potassium
channels depolarised the fibroblasts, resulting in increased fluorescence of

DiBﬂ.G«g).

Mouse ltk fibroblests (L-cells) were purchased from American Type
Culture Collection (ATCC, Manassa, VA), and were cultured in Dulbeccos
modified eagle medium supplemented with fetal calf serum (5% vol/vol),
penicillin (500 units/mL), streptomycin (500 pg/mlL) and L-alanine-L-
glutamine (0.862 mgImL) The cclls were passaged ecvery 3-4 days using

" trypsin (0.5 mg/mL in calcium-free phosphate buffered saline, Gibco BRL).

Three days prior to experiments, cell-suspension was pipetted out into clear-
bottom, black plastic, 96-well plates (Costar) at 25 000 cells/well.
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The fluorescence probe DiBac,gy (DiBac Molecular probes) was used to

PCT/SE01/01544
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measure membrane potential. DiBacyg) maximally absorbs at 488 nM and -

emits at 513 nM. DiBacy, is a bisoxonol, and thus is negatively charged at
pH 7. Due to its negative charge, the-distribution of DiBacyy) across the

: membrane. is dependent upon the transmembrane potential: if the cell

depolerizes (i.e. the cell interior becomes less negative relative to cell
exterior), the DiBacsm) concentration inside the cell increases, due to
electrostatic forces. Once inside the cell, DiBacyg) molecules can bind to
lipids and proteins, which causes an increase in fluorescence emission.
Thus, a depolarization will be reflected by an increase in DiBacyg
fluorescence. The change in DiBacyy) fluorescence was detected by &
FLIPR.

Prior to each’ experiment, the cells were washed 4 times in phosphate-
buffered saline (PBS) to remove all culture media, The cells were then
treated with 5 UM DiBaceg) (in 180 pL of PBS) at 35°C. Once a stable
fluorescence was reached (usually after 10 min), 20 pL of the test substance
was added, using FLIPR’s intemal 96 well pipetting system. Fluorescence
measurements were then taken every 20 sec for a further 10 min. All
experiments were carried out at 35°C, due to the high temperature
gensitivity of both delayed rectifier potassium channel conductance and
DiBacyg) fluorescence. Test substances were prepared in a second 96 well
plate, in PBS containing 5 pM DiBace). The concentration of substance
prepared was 10 times that of the desired concentration in the experiment as
an additional 1:10 dilution occurred during addition of substance during the
experiment. Dofetilide (10 pM) was used as a positive control, i.e. to

determine the maximum increase in fluorescence.
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Curve-fitting, used to determine the IC50 values, was performed with the
Graphpad Prism program (Graphpad Software Inc., San Diego, CA).

TestC

Metabolic Stability of Test Compounds

An in vitro screen was set up to determine the metabolic stability of the
compounds of the invention.

The hepatic S-9 fraction from dog, man, rabbit and rat with NADPH as co-
factor was used. The assay conditions were as follows: 8-9 (3 mg/mL),
NADPH (0.83 mM), Tris-HCl buffer (50 mM) at pH 7.4 and 10 pM of test

compound.

The reaction was started by addition of test compound and terminated after 0,
1, 5, 15 and 30 minutes by raising the pH in the sample to above 10 (NaOH;
1 mM). After solvent extraction, the concentration of test compound was

measured against an internal standard by LC (fluorescence/UV detection).

The percentage of test compound remaining after 30 minutes (and thus t,,)
was calculated and used as a measure for lznetabolic stability.

The invention i.s illustrated by way of the following examples.
Examples

General Experimental Procedures

Mass spectra were recorded on one of the following instruments: a Finnigan
MAT TSQ 700 triple quadrupole mass spectrometer equipped with an
electrospray interface (FAB-MS); a Perkin-Elmer SciX API 150ex
spectrometer; a VG Quattro II triple quadrupole; a VG Platform II single
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quadrupole; or & Micromass Platform LCZ single quadrupole mass
spectrometer (the latter three instruments were equipped with a
pneumatically assisted clectrospray interface (LC-MS)). 'H NMR and C
NMR measurements were performed on a BRUKER ACP 300 and Varian

* 300, 400 and 500 spectrometers, operating at 'H frequencies of 300, 409

and 500 MHz respectively, and at "’C frequencies of 75.5, 100.6 and
125.7 MHz respectively. Alternatively, ’C NMR measurements were
performed on 2 BRUKER ACE 200 spectrometer at a frequency of
50.3 MHz.

Rotamers may or may not be denoted in spectra depending upon case of
interpretation of spectra. Unless otherwise stated, chemical shifts are given
in ppm with the solvent as internal standard.

Example 1
tert-Butyl 2-{7-[3-(4-cyanophenoxy)-2-hydroxypropyl]-3,7-diazabicyclo-

[3.3.1]non-3-yl} ethylcarbamate

(i) tert-Butyl 2-bromoethylcarbamate

A mixture of 2-bromoethylamine hydrobromide (10.0 g, 0.049 mol), NaOH
(1.84 g, 0.046 mol), water-(50 mL) and THF (200 mL) was cooled to 0°C.
Di-tert-butyl dicarbonate. (10.1 g, 0.046 mol) was added slowly to the
mixture, which was_then stimed at rt ovemnight. The mixture was
concentrated in vacuo and the residue dissolved in DCM. This organic
solution was washed with water and purified by chromatography on silica,
eluting with DCM, to' give 5.6 g (50%) of the title compound.

(i1) 4-[3«(3,7-Diazabicyclo[3.3.1]non-3-yl)-2-hydroxypropoxy |benzonitrile
HCl-saturated EtOAc (600 mL) was added to a solution of fer-butyl 7-[3-
(4-cymophenoxy)—2-hydmxypropyl]—3,7-d.inzabicyclo[3.3.1]nonane-3-

0038
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carboxylate (62 g; see Example 2 of international patent application No.
PCT/SE98/02276) in EtOAc (600 mL) and the mixture was stirred at rt. for
4 h. The solvent was removed under reduced pressure, the residue was
dissolved in MeCN (1.3 L) and K,CO; (100 g) was added. The suspension
was stired for 12 h and filtered. Concentration of the filtrate gave the title
compound in a 90% yield.

3C NMR (CDCL) : 5 289, 29.2, 323, 50.9, 57.7, 60.8, 62.1, 66.0, 712,
104.0, 115.3,119.1, 133.9, 162.1.

(iiii) tert-Butyl 2-{7-[3-(4-cyanophenoxy)-2-hydroxypropyl]-3,7-diaza-

. bicyclo[3.3.1]non-3-yl} ethylcarbamate

4-[3-(3,7-Diazabicyclo[3.3.1]non-3-yl)-2-hydroxypropoxy]Jbenzonitrile (see
step (ii) above; 7.7 g, 25.6 mmol) end fert-butyl 2-bromoethylcarbamate
(sce step (i) above; 5.7 g, 2.56 mmol) and K2CO; (3.5 g, 2.56 mmol) were
mixed in CH;CN (50 mL) and stirred at 60°C for 60 h. The reaction
mixture was filtered and evaporated. The residue was purified using
column chromatography (DCM: 10-20% MeOH saturated with NH; (g)), to
yield 8 g (71%) of the title compound.

13C NMR (CDCLy) : & 28.4, 29.6, 30.3, 32.0, 36.9, 54.8, 58.4, 58.6, 59.5,
64.8,71.1, 78.8, 104.1, 115.3, 119.2, 133.9, 156.4, 162.2.

FAB-MS (M+1)* = 445 (m/z)

Example 2
4-{3-[7(3,3-Dimethyl-2-oxobutyl)-3,7-diazabicyclo[3.3.1]non-3-y1])-2-

hydroxypropoxy} benzonitrile

4-[3-(3,7-Diazabicyclo[3.3.1]non-3-yl)-2-hydroxypropoxy]benzonitrile (see
Example' 1(ii) above; 0.6 g, 2.0' mmol) and 1-chloropinacolone
(0.27 g, 2.0 mmol) and K;CO; (0.27 g, 20 mmol) were mixed in CH;CN
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and stirred at 60°C for 1 h, and then at r.t. overnight. The reaction mixture
was filtered and evaporated, giving 0.7 g (90%) of the title compound.

BC NMR (CDCly) : § 262, 30.0, 30.6, 31.9, 43.5, 55:1, 57.3, 57.6, 59.2,
59.8,61.7,64.8,71.1,103.9, 115.3, 119.2, 133.9, 162.3, 212.2.

FAB-MS (M+1)" = 400 (m/z)

Example 3 :
4-{3-[7-(2-Ethyl-2H-1,2,3 A-tetrazol-5-y1)-3,7-diazabicyclo[3.3.1]non-3-

. yl]-2-hydroxypropoxy}benzonitrile

(i) 3,7-Dibenzyl-3,7-diazabicyclo[3.3.1]nonane-9-one

- The sub-title t.zompound wasg prepared according to the procedure described

inJ. Org. Chem., 41(9), 1976, pp. 1593-1597.

(ii) 3,7-Dibenzyl-3,7-diazabicyclo[3.3.1 nonane

The sub-title compound was prepared according to the procedure described
in /. Org. Chem., 41(9), 1976, pp. 1593-1597, using 3,7-dibenzyl-3,7-
diazabicyclo[3.3.]Jnonane-9-one (see step (i) above) in place of N-benzyl-
N-methylbispidone.

(iii) 3-Benzyl-3,7-diazsbicyclo[3.3.1]nonane

A solution of 3,7-dibenzyl-3,7-diazabicyclo[3.3.1]nonane (see step (ii)
above; 97 g, 6.4 mmol) in aqueous ethanol (95%) was hydrogenated over
5% Pd/C at 1 atm. until tlc indicated that the reaction was complete. The
catalyst was removed by filtration i:hrough a pad of Celite®, and the filtrate
concentrated under reduced pressure to give the sub-title compound in

quantitative yield. . _
3C NMR (CDCl) : 5 30.1, 33.4, 36.0, 52.5, 59.6, 64.3, 126.9, 128.3, 128.7,
138.8 '

0039
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(iv) 3-Benzyl-7-cyano-3,7-diazabicyclo[3.3.1]nonane
3-Benzyl-3,7-diazabicyclo[3.3.1]nonane (sec step (iii) above; 20 g,
92 mmol) was dissolved in ether (120 mL). Cyanogen bromide (9.8 g,
92 mmol) dissolved in ether (80 mL) was added dropwise at 0°C. The
mixture was stirred at 0°C for 15 minutes, and then at r.t. overnight, after
which a white precipitate formed. The ether was evaporated. Water and a
saturated Na,CO; (aq) solution were added. The mixture was.extracted
with ether. The ether layer was separated and dried (MgSO,), giving
20.3 g (91%) of the sub-title compound.

(v) 3-Benzyl-7{(2H-1,2.3 4-tetrazol-5-yl)-3,7-diazabicyclo[3.3.1]nonane,
ammonium salt

A mixture of 3-benzyl-7-cyano-3,7-diazabicyclo[3.3.1]nonane (see step (iv)
above; 10.2 g, 42 mmol), NaN; (292 g, 45 mmol), NH,Cl (241 g, 45
mmol) and DMF (50 mL) was stired at 100°C for 22 h. DMF was
evaporated, toluene was added and evaporated, which resulted in 12 g of an
orange-coloured powder. The product was purified by preparative reversed
phase HPLC, giving 5.8 g (46%) of the sub-title compound. '

(vi) 3-Bmzyl-7-(2-eth.yl-2H-1 2,3,4-tetrazol-5-yI)-3,7-diazabicyclof3.3.1}-
nonane

A mixture of 3-benzyl-7-(2H-1,2,3,4-tetrazol-3-yl)-3,7-diazabicyclo-
[3.3.1]nonane, ammonium salt (see step (v) above; 4 g, 13 mmol), ethyl
iodide (2.20 mL, 26 mmol) and NeOH (0.62 g, 15.6 mmol ) was refluxed
for 2 h. The solvent was evaporated and the residue purified by flash
chromatography (hexane:ethyl acetate (1:1), MeOH (NH,) 0-32%), giving
1.5 g (37%) of the sub-title compound.
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(vii) 3(2-Ethyl-2H-1 2 3 4-tetrazol-5-yI)-3,7-diazabicyclof3.3.1lnonane
3-Benzyl-7-(2-ethyl-2H-1,2,3 4-tetrazol-5-yl)-3,7-diazabicyclo[3.3.1]-
nonane (gee step (vi) above; 0.5 g, 1.6 mmol) dissolved in ethanol (5 mL of
95%) was hydrogenated over 5% Pd/C at 1 atm overnight. The catalyst was
filtered over a pad of Celite®, and the residue was evaporated to give 0.2 g
(56%) of the sub-title compound.

(viii) 4.-{3-[7-(2-Eﬂ1y1-2H- 1,2.3,4-tetrazol-5-yl)-3,7-diazabicyclof3.3.1]-
non-3-yl]-2-hydroxypropoxy} benzonitrile

0049

4-(2-Oxiranylmethoxy)benzonitrile (see international patent application -

WO 99/31100; 0.18 g, 1 mmol) and 3-(2-ethyl-2H-1,2, 3, 4-tetrazol-5-y1)-
3,7-diazabicyclo[3.3.1]nonane (see step (vii) above; 0.2 g, 0.9 mmol) were
mixed in isopropanol:H;0 (1.1 mL of 10:1) and the mixture was stirred at
60°C overnight. The soivent was evaporated and the residue was purified
by chromatography (hexane:ethyl acetate (1:1), MeOH (NH;) 0-32%),
giving 0.28 g (77%) of the title compound.

C NMR (CD,CN) : 5 14.4, 29.7, 30.0, 31.2, 48.6, 51.2, 51.3, 58.6, 60.8,
61.0,66.3,71.9,104.3,116.2, 118.2, 119.9, 134.9, 163.3, 170.1.

Example 4
4-{2-Hydroxy-3-[7-(1,3-thiazol-2-yI)-3,7-diazabicyclo[3.3.1]non-3-yl]-

propoxy } benzonitrile
4-[3-(3,7-Diazabicyclo{3.3.1]non-3-yl)-2-hydroxypropoxy]benzonitrile

(see Example 1(ii) above; 1 g, 3.3 mmol) 2-bromothiazole (0.54 g,
3.3 mmol) and K;CO; (0.91 g, 6.5 mmol) were mixed in DMF (15 mL).
The mixture was stired overnight at 60°C. The solvent was evaporated,
toluene was added and then evaporated. The residue was dissolved in ethyl
acetate and washed with NaOH solution (2 M). The organic .layer was
separated and dried (Na;SO,). The residue was purified by chromatography
(hexane:ethyl acetate (1:1)). Yield: 0.57 g (45%).




WO 02/04446 PCT/SE0101544

10

i35

62

13C NMR (CDCL) : § 29.1, 29.4, 30.5, 52.8, 53.0, 57.9, 60.7, 65.3, 70.4,
104.1, 105.6, 115.3, 119.2, 133.9, 139.7, 162.0, 171.2.

Example 5 .
N o0-7-[3-(4c hen 2-h 1]-N<(3,4,5-trimethoxy-

benzyl)-3,7-diazabicyclo[3.3.1]nonane-3-carboximidamide

(i) Phenyl N’-cyano-N-(3,4,5-ti zyl)carbamimidoate

" 3,4,5-Trimethoxybenzylamine (1.08 mlL, 6.3 mmol) was dissolved in

isopropanol (10 mL). The mixture was cooled to 0°C beforc diphenyl

cyanocarbonimidoate (1.5 g, 63 mmol) was added in portions. The

reaction mixture was allowed to reach r.t. and then stirred ovemnight at that
temperature. The precipitate that formed was filtered off and-was then

purified by chromatography DCM:MeOH (gradient 100:0 to 99:1). Yield:

1.37 g (63.5%)

(ii) N’-Cyano-7-[3-(4-cyanophenoxy)-2-hydroxypropyl]-N-(3 4,5-tri-
methoxybenzyl)-3,7-diazabicyclof3.3.1]nonane-3-carboximidamide
4-[3-(3,7-Diazabicyclo[3.3.1]non-3-yl)-2-hydroxypropoxy]benzonitrile

(see Example 1(ii) above; 1 g, 3.3 mmol) end phenyl N'-cyano-N-(3,4,5-
trimethoxybenzyl)carbamimidoate (see step (i) above; 1.13 g, 3.3 mmol)
were mixed with isopropanol (15 mL) and then stirred at reflux for 3 h. The
mixture was cooled to r.t. and the product that formed was filtered off. The
product wes purified by chromatography (DCM:MeOH (gradient 0 to 1%),
giving 1.67 g (92%) of the title compound.

B3C NMR (CDCly) : & 29.0, 29.3, 31.2, 47.9, 509, 51.3, 56.1, 57.1, 60.0,
60.7, 61.3, 65.6, 70.6, 103.9, 105.1, 115.2, 118.3, 119.1, 133.2, 133.9, " |
137.4, 153.3, 160.2, 161.9, 176.3,176.4,
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Example 6

 4-{3-Amino-4-[7-(butylsulfonyl)-3,7-diazabicyclo[3.3.1]non-3-yl]butoxy} -

benzonitrile

(1) 4-(3-Butenyloxy)benzoniile

4-Cyanophenol (30 g, 250 mmol) was mixed with K;CO; (725 g,
525 mmol) and stirred for 60 min. 4-Bromo-1-butene (50 g, 370 mmol)
was added dropwise, and then the reaction mixture was stirred at 60°C -
overnight. - The solids were filtered of and then ‘the solvents were
evaporated. The residue was dissolved in DCM and washed with 1 N
NaOH. The organic layer was separated, dried (Na,SO,) and evaporated,
giving 37 g (58 %) of the sub-title compound.

(ii) 4-[2(2-Oxiranyl)ethoxy]benzonitrile

4-(3-Butenyloxy)benzonitrile (see step (i) above; 37 g, 0.21 mol) was mixed
with mCPBA (61.6 g, 0.25 mol) and DCM (700 mL) and stirred at r.t. for 4
h. The reaction mixture was filtered and 2 mL of DMSO was added to
destroy the excess mCPBA. The mixture was washed with NaHCQ;, then
scparated, dried and evaporated to give 38.7 g (97%) of the sub-title
compound. - -

(iii) 4-(4-Amino-3-hydroxybutoxy)benzonitrile ‘
4-[2(2-OxiranyDethoxy]benzonitrile (see. stép (ii) above; 38.5 g,
204 mmol) was mixed with aqueous NH; (1200 mL, conc.) and isopropancl
(450 mL), The mixture was stirred at r.t. for 24 h. The solid (by-product)
was filtered off, and the solvents were evaporated, giving 39.1 g (93%) of
the sub-title compound.
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(iv) tert-Butyl 4-(4-cysnophenoxy)-2-hydroxybutylcarbamate

4-(4-Amino-3-hydroxybutoxy)benzonitrile (see step (iii) above; 34.3 g, 166
mmol) was dissolved in THF:H,0 (600 mL of 8:2). Di-tert-butyl
dicarbonate (363 g, 166 mmol) was added at 0°C. The mixture was then
stirred at r.t. overnight before being evaporated to give 50 g (100%) of the
sub-title compound (which was used in the next step without further

purificetion).

(v) 1-{[(tert-Butoxycarbonyl)aminojmethyl}-3-(4-cyanophenoxy)propyl
methanesulfonate '

tert-Butyl 4-(4-cyanophenoxy)-2-hydroxybutylcarbamate (sce step (iv)
gbove; 38.1 g, 120 mmol) and 4<(dimethylamino)pyridine (10 mol%) were
dissolved in pyridine (200 mL). The mixture was cooled to 0°C.
Methanesulfonyl chloride (10.7 mL, 0.136 mol) was then added dropwise at
0°C. The mixture was allowed to reach r.t. before the pyridine was
eveporated. DCM was added and the solution was washed with 2 M HCI
and water before being dried and evaporated. The compound was purified
by chromatography on silica, eluting with DCM (5% ethyl acetate), to give
27 g of the sub-title compound.

~ (vi) tert-Butyl 2-[2-(4-cyanophenoxy)ethyl]-1-aziridinecarboxylate

1-{[(¢ert-Butoxycarbonyl)amino]methyl} -3-(4-cyanophenoxy)propyl
methanesulfonate (see step (v) above; 25.3 g, 0.066 mol) was mixed with
tetrabutylammonium hydrogen sulphate (2.7 g; 7.8 mmol) and DCM
(170 mL). The mixture was cooled to 0°C and NaOH (50% (aq)) was
added slowly. The mixture was then allowed to reach r.t. before water and
DCM were added. The organic layer was separated, washed with water,
dried and then evaporated to give the sub-title compound. Yield: 19 g
(99%). The product was used in the next step without further purification.



WO 02204446 ] PCT/SEDLOI5H

10

15

20

25

65

(vii) 3-Bezyl-7-(butylsulfonyl).3.7-diazabicyclo[3.3 1jnonane. .. 0042
Butanesulfonyl chloride was added dropwise at 0°C to a mixture of 3-
benzyl-3,7-diazabicyclo[3.3.1]nonane (sc¢ Example 3(iii) above; 13 g,
60 mmol), K;CO; (60 mmol) and MeCN (100 mL). The mixture was
allowed to reach r.t. and was then stirred overnight at r.t. The reaction
mixture was filtered through a plug of silica, which was then eluted with
ethyl acetate to give 15 g (75%) of the sub-title compound.

(viii) 3-{Butylsulfonyl)-3,7-diazabicyclo[3.3.1jnonane

3-Benzyl-7-(butylsulfonyl)-3,7-diazabicyclo[3.3.1]nonane (see step (vii)
above; 12.7 g, 38 mmol) was dissolved in ethanol (150 mL of 95%) and
hydrogenated over 5% Pd/C at 1 atm. overnight. TLC analysis showed that
no reaction had occurred. The catalyst was filtered off and new catalyst
(5% PA/C) was added, together with H,O (10 mL) and acetic acid (2 mL).
The mixture was then hydrogenated at 1 atm. overnight. The catalyst was
filtered off, 2 N NaOH was added and the mixture was extracied with
toluene. Evaporation of the toluene solution gave 8 g (85%) of the sub-title

compound.

(ix) tert-Butyl 1-{[7-(butylsulfonyl)-3,7-diazabicyclo[3.3.1]non-3-yl]-

" methyl}-3-(4-cyanophenoxy)propylcarbamate

tert-Butyl 2-[2-(4-cyanophenoxy)ethyl]-l-nziﬁdinecarboxylafe (see step (vi)
ai:ove; 1 g 35 mmol) was mixed with 3-(butylsulfonyl)-3,7-
diazabicyclo[3.3.1]nanane (see step (viii) above; 0.85 g, 3.5 mmol) in
isopropanol (25 mL). The mixturce was stirred at 60°C overnight.
Evaporation and purification of the residue on silica (DCM, 2% MeOH)
gave 1.5 g (81%) of the sub-title compound.

'H NMR (CDCl,) :  1.44 (3H, t), 1.91 (9H, s), 2.08 (2H, m), 2.1 (2H, m),
2.2 (2H, m), 2.4 (2H, s (broad)), 2.6 (2H, m), 2.8 (2H, d), 2:9 (2H, dd), 3.3-
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3.6 (6H, m), 4.3 (3H, n;), 4.6 (2H, m), 5.7 (1H, s (broad)), 7.4 (2H, dd), 8.0
(2H, dd). '

(x) 4-{3-Amino-4-[7-(butylsulfonyl)-3,7-diazabicyclo[3.3.1]non-3-yl}-
butoxy}benzonitrile

tert-Buty! 1-{[7-(butylsulfonyl)-3,7-diazabicyclo[3.3.1}non-3-yljmethyl}-3-
(4-cyanophenoxy)propylcarbamate (see step (ix) above; 0.9 g,

~ 1.7 mmol) was dissolved in ethy] acetate (20 mL). Ethyl acetate saturated

with HCl (g) (50 mL) was added at 0°C. The resulting mixture was allowed
to reach r.t. for 2 h. The solvent was evaporated and the resulting residue -
was dissolved in water to give a solution that was freeze-dried. This gave
the dihydrochloride salt of the title compound. '

ES-MS (M + H)" = 435 (m/2)

Example 7 .
The compounds listed below were prepared either in accordance with, or

analogously to, methods described herein, or were otherwise prepared
according to the following procedure: The appropriate 3- or 7-unsubstituted
bispidine (dissolved in CHCl;) was reacted with 2 eq. of the appropriate
electrophile (dissolved in CH;CN) in the presence of a base (2.5 eq. of
K;COs3). The reaction mixtures were warmed to 50-100°C. When the
reaction was ready (as determined by mass spectral analysis), the inorganic
salts were filtered off and the reaction mixture was added to an ion
exchange solid phase extraction plug (CBA). The plug was washed with
CHCI; and the product was finally eluted with CHCl;:MeOH:Et;N (8:1:1).
The products were analysed by HPLC and MS. Compounds with a purity
less then 90% were purified by preparative HPLC.

Mass spectra of the coi:npounds, where recorded, are in brackets:
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4-(3-{7-[3-(4-cyanophenoxy)-2-hydroxypropyl]-3,7-diazabicyclo[3 3. 1)-
non-3-yl}-2-hydroxypropoxy)benzonitrile;
4-(3-{7-[3{(4-cyanophenoxy)-2-hydroxypropyl]-9-(1,2-ethylenedioxy)-3,7-
diazabicyclo[3.3.1]non-3-yl}-2-hydroxypropoxy)benzonitrile;
4-{3-[7-[3-(4-cyanophenoxy)-2-hydroxypropyl]-9,9-bis(propylsulfanyl)-
3,7-diazabicyclo[3.3.1]non-3-yl}-2-hydroxypropoxy} benzonitrile;
3,7-bis(4-nitrophenethyl)-3,7-diazabicyclo[3.3.1]nonane;
4-(3-{7-[3-(4-cyanophenoxy)-2-hydroxypropyl}-9,9-tetramethylene-3,7-
diazabicyclo[3.3.1]non-3-y1}-2-hydroxypropoxy)benzonitrile;
4-{2-[7-(4-cyanophenethyl)-3,7-diazabicyclo[3.3.1]non-3-yl]ethyl} benzo-
nitrile;

N-{4-[(7-{4-[(methylsulfonyl)amino]benzyl} -3,7-diazabicyclo[3.3.1]non-3-
yDmethyl}phenyi) methanesulfonamide; ' '
4-cyano-N-[2-(7-{2-[(4-cyanobenzoyl)amino]ethyl}-3,7-diazabicyclo-
[3.3.1]non-3-yl)ethyl]benzamide;
4-(2-{7-[2-(4-cyanophenyl)-2-hydroxyethyl]-3,7-diazabicyclo[3.3.1]non-3-
y1}-1-hydroxyethyl)benzonitrile;
4-{3-[(3,7-dibenzyl-3,7-diazabicyclo[3.3.1]non-9-yl)(methyl)amino]-2-
hydroxypropoxy) benzonitrile;
2-[(7-{[6-cyano-4-(methylsulfonyl)-3,4-dihydro-2H-1,4-benzoxazin-2-yl]-
methyl}-3,7-diazabicyclo[3.3.1 ]non-3-yl)methyl}4-(methylsulfonyl)-3,4-
dihydro-2H-1,4-benzoxazine-6-carbonitrile;
4-[2-hydroxy-3-(7-methyl-3,7-diazabicyclo[3.3.1]non-3-yI)propoxy]benzo-
nitrile;
2-[(7-methyl-3,7-diazabicyclo[3.3.1]non-3-yl)methyl]-4-(methylsulfonyl)-
3,4-dihydro-2H-1,4-benzoxazine-6-carbonitrile; ]
4-[3-(7-benzyl-3,7-diazabicyclof3.3.1 jnon-3-yl)-2-hydroxypropoxylbenzo-
nitrile; _ o
4-{2-hydroxy-3-[7-(4-oxoheptyl)-3,7-diazabicyclo[3.3.1]non-3-yl]- _
propoxy } benzonittile; '
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4-{((2R)-3-{7-[(2R)-3-(4-cyanophenoxy)-2-hydroxypropyl]-3,7-diaza-
bicyclo[3.3. f]non-3 -yl}-2-hydroxypropyloxylbenzonitrile;
4-[((25)-3-{7-{(25)-3{4-cyanophenoxy)-2-hydroxypropyl]-3,7-diaza-
bicyclof3.3.1]non-3-yl}-2-hydroxypropyl)oxy]benzonitrile;
4-[3(7-butyryl-3,7-diazabicyclof3.3.1non-3-y!)-2-hydroxypropoxy}-
benzonitrile;
4-{3-[7-{ethylsulfonyl)-3,7-diazabicyclo[3.3.1jnon-3-yl}-2-hydroxy-
propoxy } benzonitrile;
4-[((28)-3-{7-[(2R)-3(4-cyanophenoxy)-2-hydroxypropyl]-3,7-diaza-
bicyclo{3.3.1non-3-yl}-2-hydroxypropyl)oxylbenzonitrile;
4-{[(25)-2-hydroxy-3-(7-propionyl-3,7-diazabicyclo[3.3.1Jnon-3-yl)-
propyl]m.ty}benzoniu'ile;

4 {[(2R)-2-hydroxy-3-(7-propionyl-3,7-diazabicyclo[3.3.1]non-3-yl)-
propyijoxy}benzonitrile;
2-{7-[(2S)-3-(4-cyanophenoxy)-2-hydroxypropyl}-3,7-diazabicyclo[3.3.1]-
non-3-yl}-N-ethyl-2-oxoacetamide;
2-{7-[(2R)-3-(4-cyanophenoxy)-2-hydroxypropyl]-3,7-diazabicyclo{3.3.1]-
non-3-yl}-N-ethyl-2-oxoacetamide;

" tert-butyl (lS’}-Z-(?-benzyl—3,7—dimbicyclo[3.3.l]no.n-3:-yl)-1-[(4-cyano-

phenoxy)methyljethylcarbamate; .
tert-butyl (1S)-2-(4-cyanophenoxy)-1-({7-[(ethylamino)carbothioyl}-3,7-
diazabicyclo[3.3.1]non-3-yl} methyl)ethylcarbamate;
7-[(2.5')-3-(4-.cyanophenoxy)-2-hydroxypropy1]-N-ethyl-B,7-dimbicyclo—
[3.3.1]nonane-3-carbothicamide;

tert-butyl (18)-1-({7-[(25)-3-(4-cyanophienoxy)-2-hydroxypropyl]-3,7-
diazabicyclo(3.3.1]non-3-y1} carbonyl)-2-methylpropylcarbamate;
2<{4-cyanophenoxy)-1-{{7-(ethylsulfonyl)-3,7-diazabicyclo[3.3.1]non-3-
yl]methyl} ethyl ter¢-butylcarbamate; .

4-[((28)-3- {7-[(25)-2-2mino-3-methylbutanoyl}-3, 7-diazabicyclo[3.3.1}-
non-3-yl} -2-hydroxypro;;yl)oxy]benzoniu'ile;
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. 4-{[(28)-2-hydroxy-3-(7- {[(2S)-5-oxopyrrolidinyl]carbonyl}-3,7-diaza-

bicyclo[3.3.1Jnon-3-yl)propyl]oxy} benzonitrile;
N-(5-cyano-2-{3-[7-{ethylsulfonyl)-3,7-diazabicyclo[3.3. 1]non-3-yl]-2-
hydroxypropoxy} phenyl)-N-ethylurea;
N-(2-{2-amino-3-[7-(ethylsulfonyl)-3,7-diazabicyclo[3.3.1jnon-3-yl]-
propoxy}-5-cyanophenyl)-N'-ethylurea;
4-{3-[7-(3,3-dimethylbutanoyl)-3,7-diazabicyclo[3.3.1 non-3-yl]-2-
hydroxypropoxy} benzonitrile;
N-(2-{7-[3-(4-cyanophenoxy)-2-hydroxypropyl]-3,7-diazabicyclo[3.3.1]-
non-3-yl}-2-oxoethyl)acetamide;

tert-butyl (15)-2-{7-[(2S)-3-(4-cyanophenoxy)-2-hydroxypropyl]-3,7-
diazabicyclo[3.3.1]non-3-y1}-1-(4-methoxybenzyl)-2-oxoethylcarbamate;
4-[((25)-3-{7-[(2S)-2-amino-3-(4-methoxyphenyl)propanoyl}-3,7-diaza-
bicyclo[3.3.1]non-3-yl}-2-hydroxypropyl)oxy]benzonitrile;
2-{7-[3-(4-cyanophenoxy)-2-hydroxypropyl}-3,7-diazabicyclo[3.3.1]Joon-3-
yl}-N=(2,6-dimethylphenyl)acetamide (m/z = 463);

tert-butyl 2-{7-[3(4-cyanophenoxy)-2-hydroxypropyl]-3,7-diazabicyclo-
[3.3.1]non-3-y1} -2-oxoethylcarbamate (m/z = 344);
4-{3-[7<(2-aminoethyl)-3,7-diazabicyclo[3.3.1]Jnon-3-yl]-2-hydroxy-
propoxy}benzonitrile (m/z =345),
N-(2-{7-[3-(4-cyanophenoxy)-2-hydroxypropyl]-3,7-diazabicyclof3.3.1]-
non-3-yl}ethyl)-4-nitrobenzamide (m/z = 494); -

. 4-amino-N-(2-{7-[3-(4-cyanophenoxy)-2-hydroxypropyl]-3,7-diazabicyclo-

[3.3.1]non-3-yl} ethyl)benzamide (m/z = 464);
N-(2-{7-[3-(4-cyanophenoxy)-2-hydroxypropyl]-3,7-diazabicyclo[3.3.1]-
non-3-yl} ethyl)-4-[(methylsulfonyl)amino]benzamide {m/z =542);-
4-(acetylamino)-N-(2- {7-[3-(4-cyanophenoxy)-2-hydroxypropyl]-3,7-
diazabicyclo[3.3.1]non-3-yl}ethyl)benzamide (m/z = 506);

2-[7-(2- {[4-(acetylamino)benzoyl]amino}ethyl)-3,7-diazabicyclo{3.3.1]-
uon-3-yl]-1-[(4-cyanophenoxy)methyl]ethyl acetate (m/z = 548);
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43-{1-{(3,5~dimethyl-4-iscxazolyl)carbomyl]-3,7-diazabicyclo[3.3.1 Jnon-
3-yl}-2-hydroxypropoxy)benzonitrile (m/z = 425);
4-{2-hydroxy-3-[7-(2-isopropyl-2H-1,2,3,4-tetraazol-5-yl)-3,7-diaza-
bicyclo[3.3.1]non-3-yl]propoxy) benzonitrile (m/z = 412);
4-(2-hydroxy-3-{7-{(5-methyl-3-isoxazolyl)carbonyl]-3,7-diazabicyclo-
[3.3.1]non-3-yl} propoxy)benzonitrile (m/z = 411);
4-[3(7-{[3(tert-butyl)-1-methyl-1H-pyrazol-5-yl]carbonyl} -3,7-diaza-
bicyclo[3.3.1]non-3-yl)-2-hydroxypropoxy]benzonitrile (m/z = 466);
4-(2-hydroxy-3- {7-[(4methyl-1,2,3-thiadiazol-5-yl)carbonyl]-3, 7-diaza-
bicyclo[3.3.1}nron-3-yl} propoxy)benzonitrile (m/z = 428);
4-[3-(7-cyano-3,7-diazabicyclo[3.3.1]lnon-3-yl)-2-hydroxypropoxy]benzo-
nitrile (m/z = 327);
2-{7-[3-(4-cyanophenoxy)-2-hydroxypropyl}-3,7-diazabicyclo[3.3.1Jnon-3-
yl}-2-oxoacetamide (m/z = 373);
N=(3-{7-[3-(4-cyanophenoxy)-2-hydroxypropyl]-3 7-d1azablcyclo[3 3.1}-
non-3-yl} propyl)-N-(3,4-dimethoxyphenyl)-4-nitrobenzamide (m/z = 644);
4-{[7-4-oxoheptyl)-3,7-diazabicyclo[3.3.1]non-3-yl]sulfonyl} benzonitrile
(miz = 404);

4-{2—hydroxy-3-[7—(l-phenyl-lH-l ,2,3,4-tetraazol-5-yl)-3 7-diazabicyclo-
[3.3.1]non-3-yl]propoxy} benzonitrile (m/z = 446);
4-{2-hydroxy-3-[7-(1-methyl-14-1,2,3 4-tetraazol-5-yl)-3,7-diazabicyclo-
[3.3.1]non-3-yl]propoxy} benzonitrile (m/z = 384);
4-{2-hydroxy-3-[7<(2-methyl-2H-1,2,3 ,4-tetraazol-5-yl)-3,7-diazabicyclo-
[3.3.1]non-3-yl]propoxy} benzonitrile (m/z = 384);
N'-cyano—?—[3-(4-cyanophmoxy)—2—hydroxypropyl]-N—cyclopropyl-3 7-
dxazablcyclo[3 3. l]nonme-S-cu'bommdamlde

S-propyl {7-[3-(4-cyanophenoxy)-2-hydroxypropyl]-3,7-diazabicyclo-
[3.3.1]non-3-yl} sulfonylcarbamothioate (m/z = 483); _
4-((E)-3-{7-[3-(4-cyanophenoxy)-2-hydroxypropyl]-3,7-diazabicyclo-
{3.3.1]non-3-yi}-3-0x0-1-propenyl)benzonitrile (m/z = 457); -
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ethyl {7-[3-(4-cyanophenoxy)-2-hydroxypropyl}-3,7-diazabicyclo[3.3.1]-
non-3-yl} carbothioylcarbamate;

4-(2-bydroxy-3- {7-[(2-0xo0-1,3-oxazolidin-4-yl)methyl]-3,7-diazabicyclo-
[3.3.1]non-3-yl} propoxy)benzonitrile;

tert-butyl 2-{7-[2-amino-3-(4-cyanophenoxy)propyl]-3,7-diazabicyclo-
[3.3.1}non-3-yl} ethylcarbamate (m/z = 444);

tert-butyl 3-[({7-[3-(4-cyanophenoxy)-2-hydroxypropyl]-3,7-diazabicyclo-
[3.3.1]non-3-y1} carbothioyl)aminolpropanoate;

tert-butyl 2-{7-{3-(4-cyanoanilino)propyl}-3,7-diazabicyclo[3.3.1]non-3-
yl} ethylcarbamate (m/z = 428);

4-(3-{7-[(E)3-(3, 4—dimeﬂ10xyphenyl)—2-propenoyl]—3 ,7-diazabicyclo-
[3.3.1Inon-3-yl} -2-hydroxypropoxy)benzomu11e
4-(3-{7-[(E)-3-(4-fluorophenyl)-2-propenoyl]-3,7-diazabicyclo[3.3. 1]non-3-
yl}-2-hydroxypropoxy)benzonitrile (m/z = 450);

2-{7-[3«(4-cyanophenoxy)-2-hydroxypropyl]-3,7-diazabicyclo[3.3.1]non-3- .

yl}-N-isopropylacetamide (m/z = 401);
4-({(25)-3-[7-(cyclopropylmethyl)-9,9-tctramethylen-3,7-diazabicyclo-
[3.3.1]non-3-yl]-2-hydroxypropyl} oxy)benzonitrile (m/z = 410);

phenyl N-cyano-7-[3-(4-cyanophenoxy)-2-hydroxypropyl]-3,7-diaza-
bicyclof3.3.1]nonane-3-carboximidoate (m/z = 446);
4-{[7-(3,4-dimethoxyphenethyl)-3,7-diazabicyclo[3.3.1]non-3-yl]-
carbonyl)} benzonitrile (m/z = 420);
4-{3-{7-(3-emino-1H-1,2,4-triazol-5-y})-3,7-diazabicyclo(3.3.1]non-3-yl]-2-
hydroxypropoxy} benzonitrile (m/z = 384);
N-cyano-?-[3-(4—cyanophenoxy)—2-hydroxypropyl]-N-(Z-hydroxyethyl)
3,7-diazabicyclo[3.3.1Jnonane-3-carboximidamide (m/z = 413);

tert-butyl 3-{7-[3-(4-cyanophenoxy)-2-hydroxypropyi]-3 7-d1aznb1cyclo—
[3.3.1]non-3-yl}-1-methyl-3-oxopropylcarbamate;

- 0045
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N'-cyano-7-[3-(4-cyanophenoxy)-2-hydroxypropyl]-N-[(5-hydroxy-1,3,3-
trimethylcyclohexyl)methyl]-3,7-diazabicyclo[3.3.1Jnonane-3- .
carboximidamide (m/z = 523);
4-[2-bydroxy-3-(7-{2-hydroxy-3-[(2-methyl-1-0x0-1,2-dihydro-4-iso-
quinolinyl)oxy]propyl}-3,7-diazabicyclo[3.3.1]non-3-yl)propoxy]benzo-
nitrile;
4-(3-{7-[(3,4-dimethoxyphenyl)sulfonyl]-3,7-diazabicyclo[3.3.1]non-3-yl} -
2-hydroxypropoxy)benzonitrile (m/z = 502); .
4-{3-[7-(benzylsulfonyl)-3,7-diazabicyclo[3.3.1 Jnon-3-yl]-2-hydroxy-
propoxy} benzonitrile (m/z = 456);
4-{3-[7-(butylsulfonyl)-3,7-diazabicyclo[3.3.1]non-3-yl]-2-hydroxy-
propoxy} benzonitrile (m/z = 422); '
7-[3-(4—cymophenoxy)-2—hydroxypropyl]—N,N-dimethy1—3,7-diaza:bicyclo-
[3.3.1]nonane-3-sulfonamide; :

4- {3-[7-(3-aminobutanoyl)-3,7-diazabicyelo[3.3.1]non-3-yl}-2-hydroxy-
propoxy}benzonitrile;

4-{3-[7-(1,3-dimethyl-2,6-dioxo-1,2,3,6-tetrahydro-4-pyrimidinyl)-3,7-

diazabicyclo[3.3.1]non-3-yl]-2-hydroxypropoxy} benzonitrile (m/z = 440);

-N'-cyano-7-[3<(4-cyanophenoxy)-2-hydroxypropyl]-N-(2-methoxyethyl)-

3,7-diazabicyclof3.3.1]nonane-3-carboximidamide (m/z = 427);

4- {2-hydroxy-3-[7-(2,2,2-trifluoroacetyl)-3,7-diazabicyclo[3.3.1]non-3-

yl]propoxy} benzonitrile (m/z = 398);
4-{2-hydroxy-3-[7-(3,3,3-triflucropropanoyl)-3,7-diazabicyclo[3.3.1]non-3- .
yllpropoxy}benzonitrile; '
N'-cyano-7-[3-(4-cyanophenoxy)-2-hydroxypropyl]-N-[(15)-1-(1-
naphthyl)ethyl]-3,7-diazebicyclo[3.3.1Jnonane-3-carboximidamide (m/z =

s23);

N'-cyano-7-[3-(4-cyanophenoxy)-2-hydroxypropyl]-N-isopropyl-N-methyl-
3,7-diazabicyclo[3.3.1]nonane-3-carboximidamide (m/z = 425);
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N'-cyano-7-[3-(4-cyanophenoxy)-2-hydroxypropyl}-N-(3,4-dimethoxy-
phenethyl)-3,7-diazabicyclo[3.3.1]nonane-3-carboximidamide;
N'-cyano-7-[3-(4-cyanophenoxy)-2-hydroxypropyl]-N-(3,4-dimethoxy-
phenethyl)-N-methyl-3,7-diazabicyclo[3.3.1]nonane-3-carboximidamide

*(miz = 547);

4—(2-hydr6xy—3— {7-[(3-methyl-8-quinolinyl)sdfonyl]-3,7-diazabicyclo—'
[3.3.1]non-3-yl}propoxy)benzonitrile (m/z = 507);
4-(2-hydroxy-3-{7-[(1-methyl-1 H-imidazol-4-yl)sulfonyl]-3,7-diaza-
bicyclo[3.3.1]lnon-3-yl} propoky)benzonitrile (m/z = 446);
4-(2-hydroxy-3-{7-[(trifluoromethyl)sulfonyl]-3,7-diazabicyclo[3.3. l]non-
3-yl} propoxy)benzonitrile (m/z = 434);
4-{2-hydroxy-3-[7-(2-oxobutyl)-3,7-diazabicyclo[3.3.1]non-3-yl}-
propoxy}benzonitrite (m/z = 372);
4-{3-[7-(2-furoyl)-3,7-diazabicyclo[3.3. 1]non-3-yl]-2-hydroxypropoxy}-
benzonitrile (m/z = 396); .
4-[2-hydroxy-3-(7-{[5-(2-pyridinyl)-2-thienyl]sulfonyl}-3,7-diazabicyclo-
[3.3.1]non-3-yl)propoxy]benzonitrile (m/z = 525);

N-[4(2- {‘7-[3-(4—cyan0phcnoxy)-2-hydmxypropyl]-3 7-diazabicyclo-
[3.3.1}non-3-yl} acetyl)phcnyl]methanesulfonamlde (m/z = 513);
4-[2-hydroxy-3-(7-{{2-(4-morpholiny)ethyl]sulfonyl}-3,7-diazabicyclo-
[3.3.1Jmon-3-yl)propoxy]benzonitrile; _
4-{3-[7<(4-amino-6,7-dimethoxy-2-quinazolinyl)-3 7-dmzablcyclo[3 3. 1]-
non-3-yl]-2-hydroxypropoxy} benzonitrile;
3,7-bis[3-(4-cyanophenoxy)-2-hydroxypropyl]-7-aza-3-azoniabicyclo-
[3.3.1]nonan-3-olate (m/z = 493);
4~(3-{7-[(3-flucrophenyl)sulfonyl]-3,7-diazabicyclo[3.3. 1]Jnon-3-yl} -2-
hydroxypropoxy)benzonitrile (m/z = 460);

4 {3-[7-(3,4-dimethoxyphenethyl)-3,7-diazabicyclo[3.3.1]non-3-y1]-2-
hydroxypropoxy}benzonitrile (m/z = 466);
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4-[4-(7-butyryl-3,7-diazabicyclo[3.3.1]non-3-yl)-1-(3,4-dimethoxy-
phenoxy)butyl]benzonitrile (m/z = 506);
4-[4-[7-(butylsulfonyl)-3,7-diazabicyclo[3.3.1]non-3-yl]-1(3,4-dimethoxy-
phenoxy)butyl]benzonitrile (r/z = 556);
4-{1<(3,4-dimethoxyphenoxy)-4-[ 7-(3,3-dimethyl-2-oxobutyl)-3,7-diaza-
bicyclo[3.3.1}on-3 -yl]butyll}benzoniuile (m/z = 534),

4-[4-[7-(3 4-dimethoxyphenethyl)-3,7-diazabicyclo[3.3.1Jnon-3-y1}-1-(3,4-
dimethoxyphenoxy)butyl}benzonitrile (m/z = 600);
4-{4-(7-butyryl-3,7-diszabicyclo[3.3.1 jnon-3-yDbutyl]benzonitrile (miz =
354); * ' '
4-{2-[7-(butylsulfonyl)-3,7-diazabicyclo[3.3.1]non-3-yl]ethoxy} benzo-
nitrile (m/z = 404); '
4-{4-[73,3-dimethyl-2-oxobutyl)-3,7-diazabicyclo[3.3.1]non-3-yl]butyl} -
benzonitrile (m/z = 382); -
4-{4-[7<(3,4-dimethoxyphenethyl)-3,7-diazabicyclo[3.3.1]non-3-yl]butyl}-
benzonitrile (m/z = 448); _
4-[2-{7-butyryl-3,7-diazabicyclo[3.3.1Jnon-3-yl)ethoxy]benzonitrile (m/z =
342); ' o
4-{2-[7-(3,3-dimethyl-2-oxobutyl)-3 ,7-diaznbicyclo[3.3.l]no'n-3-yl]-
ethoxy}benzonitrile (m/z = 370); _
4-{2-{7-(3,4-dimethoxyphenethyl)-3,7-diazabicycio[3.3.1]non-3-yl]-
ethoxy}benzonitrile (m/z = 436);

O-ethyl 7-[3-(4-cyanophenoxy)-2-hydroxypropyl]-3,7-diazabicyclo[3.3.1]-
nonane-3-carbothioate; -

benzonitrile, 4-[2-hydroxy-3-[7-[(tetrahydro-3-thienyl)sulfonyl]-3,7-diaza-
bicyclo[3.3.1]non-3-yl]propoxy]-, S,S-dioxide;

4 {(25)-2-amino-3-[ 7-(3,3-dimethyl-2-oxobutyl)-3,7-diazabicyclo[3.3.1]-
non-3-yl]propyl} oxy)benzonitrile; - |
4-{2-[7-(1,3-thiazol~2-yl)-3,7-diazabicyclo[3.3.1]non-3-yl]ethoxy} benzo-
nitrile (m/z = 355);
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4-{1-(3,4-dimethoxyphenoxy)-4-[7-(1,3-thiazol-2-y])-3,7-diazabicyclo-
[3.3.1]non-3-yl]butyl} benzonitrile (m/z = 519);
4-({3-[7{1,3-thiazol-2-yl1)-3,7-diazabicyclo[3.3.1Inon-3-yl}propyl}-

sulfonyl)benzonitrile (m/z = 417);

4-cyano-N-{3-[7-(1,3-thiazol-2-yl)-3,7-diazabicyclo[3.3.1]non-3-yl]-
propyl}benzamide (m/z = 396);
4-{3-[7-(cyclopropylmethyl)-3,7-diazabicyclo[3.3.1]non-3-yl]-2-hydroxy-
propoxy}benzonitrile (m/z = 356); ' '

4 {2-[7{cyclopropylmethyl)-3,7-diazabicyclo[3.3,1]non-3-yl]ethoxy}-
benzonitrile (m/z = 326); '
4-[4-[7{cyclopropylmethyl)-3,7-diazabicyclo[3.3.1}non-3-yl}-1-(3,4-
dimethoxyphenoxy)butyl]benzonitrile (m/z = 490);
4-({3-[7-(cyclopropylmethyl)-3,7-diazabicyclo[3.3.1]non-3-yl]propyl} -
amino)benzonitrile (m/z = 339);

4 {3-[7-(cyclopropylmethyl)-3,7-diszsbicyclo[3.3.1 jnon-3-yl]-2-hydroxy-
propoxy}-N,N-dimethylbenzenesulfonamide (m/z = 438);
4({3-[7-(3,3-dimethyl-2-oxobutyl)-3,7-diazabicyclo[3.3.1 Jnon-3-y1)-
propyl}amino)benzonitrile (m/z = 383);
4(4{(4-cyanophenyl)-1-{2-[7-(3,3-dimethyl-2-oxobutyl)-3,7-diazabicyclo-
[3.3.1]non-3-y]-2-oxoethyl}-1H-pyrazol-5-yl)benzonitrile (m/z = 535);
4-{3-[7-(3,3-dimethyl-2-oxobutyl)-3,7-diazabicyclo[3.3.1]non-3-yl]-2-
hydroxypropoxy} -N,N-dimethylbenzenesul fonamide (m/z = 482);
4-(2-{7-[2-(2-methoxyethoxy)ethyl}-3,7-diazabicyclo[3.3.1]non-3-yl} -
ethoxy)benzonitrile (m/z = 374); '
N-[2-(4-cyanophenoxy)-1-({7-[2-(2-methoxyethoxy)ethyl]-3,7-diaza-
bicyclo[3.3.1]non-3-yl} methyl)ethyl]-N'-methylurea (m/z = 460);
4-[(3-{7-[2~(2-methoxyethoxy)ethyl]-3,7-diazabicyclo[3.3.1]non-3-yl}-
propyl)amino]benzonitrile (m/z = 387);
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4-[4-(4-cyenophenyl)-1-<(2-{7-{2-(2-methoxyethoxy)ethyl]-3,7-diaza-
bicyclo[3.3.1Jnon-3-yl} -2-oxoethyl)-1H-pyrazol-5-yl]benzonitrile (m/z =
539), o
4-{3-[74(4-fluorobenzyl)-3,7-diazabicyclo[3.3.1 Jnon-3-yl]-2-hydroxy-
propoxy} benzonitrile (m/z = 410);
4-{2-[7-(4-fuorobenzyl)-3,7-diazabicyclo[3.3.1]non-3-yllethoxy} benzo-
nitrile (m/z = 380); i
4-{1-(3,4-dimethoxyphenoxy)-4-[ 7<{4-flucrobenzyl)-3,7-diazabicyclo-
[3.3.1non-3-ylbutyl} benzonitrile (m/z = 544);
4-({3-[7(4-flucrobenzyl)-3,7-diazabicyclo[3.3.1 ]non-3-yl}propyl} amino)-
benzornitrile (m/z = 393);
4-({3-{7<(4fluorobenzyl)-3,7-diazabicyclo[3.3.1Jnon-3-yllpropyl}-
sulfonyl)benzonitrile (m/z = 442); '
4-cyano-N-{3-[7-(4-fluorobenzyl)-3,7-diazabicyclo[3.3.1]non-3-yl]-
propyl}benzamide (m/z = 421); ' '
4-{3-[7<(4-fluorobenzyl)-3,7-diazabicyclo[3.3.1]non-3-yl]-2-hydroxy-
propoxy}-N,N-dimethylbenzenesulfonamide (m/z = 492);
4-{2-hydroxy-3-[7-(isopropylsulfonyl)-3,7-diazabicyclo[3.3.1]non-3-yl}-
propoxy} benzonitrile; _
4-{3-[7(1-cyanoethyl)-3,7-diazabicyclo[3.3.1]non-3-yl]-2-hydroxy-
propoxy}benzonitrile; '
4-{2{7-(1-cyanoethyl)-3,7-diazabicyclo[3.3.1]non-3-yl]ethoxy} btlmzo-
nitrile; . . -
4-{4-[7«1-cyanoethyl)-3,7-diazabicyclo[3.3.1]non-3-yI]-1-(3,4-dimethoxy-
phenoxy)butyl]benzonitrile (m/z = 489); _
4-{3-[7(2-cyanopropyl)-3,7-diazabicyclo[3.3.1]non-3-yi}-2-hydroxy-
propoxy}-N,N-dimethylbenzenesulfonamide (m/z = 451);
4-({3-[7-(3,4-dimethoxyphenethyl)-3,7-diazabicyclo[3.3.1]lnon-3-yl}-
propyl}amino)benzonitrile (m/z = 449);
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4-({3-[7-3,4-dimethoxyphenethyl)-3,7-diazabicyclo[3.3.1]non-3-yl]-
propyl} sulfonyl)benzonitrile (m/z = 498); '
4-(4-(4-cyanophenyl)-1- {2-[7-(3,4-dimethoxyphenethyl)-3,7-diazabicyclo-
[3.3.1]non-3-yl]-2-oxoethyl}-1H-pyrazol-5-yl)benzonitrile (m/z = 601);
4-cyano-N-{3-{7-(3,4-dimethoxyphenethyl)-3,7-diazabicyclo{3.3.1Jnon-3-
yllpropyl} benzamide (m/z = 477), '
4-{1-(3,4-dimethoxyphenoxy)-4-[ 7-(4-oxoheptyl)-3,7-diazabicyclo[3.3.1]-
non-3-yiJbutyl}benzonitrile (m/z = 548);
4-(4-(4-cyanophenyl)-1-{2-oxo-2-[7(4-oxoheptyl)-3,7-diazabicyclo[3.3.1]-
non-3-yljethyl}-1H-pyrazol-5-yl)benzonitrile (m/z = 549);
4-cyano-N-{3-[7{4-oxoheptyl)-3,7-diazabicyclo[3.3.1]non-3-yl]}propyl}-
benzamide (m/z = 425); ‘
4-(3-{7-[2-(2,3-dihydro-1,4-benzodioxin-6-yI)-2-oxoethyl]-3,7-diaza-
bicyclo[3.3.1]non-3-yl}-2-hydroxypropoxy)benzonitrile (m/z = 478);

 4{(3-{7-{2(2,3-dihydro-1,4-benzodioxin-6-y1)-2-oxoethyl}-3,7-diaza-

bicyclo[3.3.1]non-3-yl} propyl)amino]benzonitrile (m/z = 461);
4-(3-{7-[3-(ethylsulfonyl)propyl}-3,7-diazabicyclo{3.3.1]Jnon-3-yl}-2-
hydroxypropoxy)benzonitrile (m/z = 436); _
4-(1-(3,4-dumethoxyphenoxy)-4-{7-[3-{ethylsulfonyl)propyl]-3,7-diaza-
bicyclo[3.3.1]non-3-yl} butyl)benzonitrile (m/z = 570);
N-{2-{7-[3-(4-acetyl-1-piperazinyl)propyl]-3,7-diazabicyclo[3.3.1]non-3-
yl}-1-{(4-cyanophenoxy)methyl]ethyl}-N'-methylurea (m/z = 526),

4-[1-(2- {7-[3-_(4-acety1—1-piperazinyljpmpyl]é ,7-diazabicyclo[3.3.1]joon-3-
yl}-2-oxoethyl)-4-(4-cyanophenyl)-1H-pyrazol-5-ylJbenzonitrile (m/z =
605);

4-({3-[7-(1,3-thiazol-2-yl)-3,7-diazabicyclo[3.3.1]non-3-yl]propyl} amino)-.
benzonitrile (m/z = 368); '
4-{2-hydroxy-3-[7<1,3-thiazol-2-yl)-3,7-diazabicyclo[3.3.1 Joon-3-yl]-
propoxy}-N,N-dimethylhenzenesulfonamide (miz = 467);
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NA{2-{(4-cyanophenoxy)-1-{[7-(cyclopropylmetizyl)-3,7-diazabicyclo-
[3.3.1]non-3-yl]methyl} ethyl)-N'-methylurea (m/z = 412);

4-({3-[7-(cyclopropyimethyl)-3,7-diazabicyclo[3.3.1jnon-3-y1]propyl}-

sulfonyl)benzonitrile (m/z = 388);
4-(2-{7-[3-(4-cyanophenoxy)-2-hydroxypropyl]-3,7-diazabicyclo{3.3.1]-
non-3-yl} acetyl)benzonitrile;
N-(2{(4-cyanophenoxy)-1-{[7-(3,3-dimethyl-2-oxobutyl)-3,7-diazabicyclo-
[3.3.1]non-3-yl}methyl} ethyl)-N'-methylurea (m/z = 456);

" 4-({3-[7<(3,3-dimethyl-2-oxobutyl)-3,7-diazabicyclo[3.3.1Jnon-3-yl}-

propyl} sulfonyl)benzonitrile (m/z = 432);
4-cyano-N-{3-[7-(3,3-dimethyl-2-oxobutyl)-3,7-diazabicyclo[3.3.1lnon-3-
yl]propyl}benzamide (m/z = 411);

4-(2-hydroxy-3- {7-[2-(2-methoxyethoxy)ethyl]-3,7-diazabicyclo{3.3.1]-
non-3-yl} propoxy)benzonitrile (m/z = 404);
4-(1-(3,4-dimethoxyphenoxy)-4- {7-[2-(2-methoxyethox].r)cﬂlyl]-3 »7~diaza-
bicyclo[3.3.1]non-3-yl}butyl)benzonitrile (m/z = 538);
4-[(3-{7-[2<(2-methoxyethoxy)ethyi]-3,7-diazabicycio{3.3.1]non-3-yl}-
propyl)sulfonyl]benzonitrile (m/z = 436); y
4-cyano-N-(3-{7-[2-(2-methoxyethoxy)ethyl]-3,7-diazabicyclo[3.3.1Jnon-3-
yl}propyl)benzamide (m/z = 415);

4-(2-hydroxy-3- {7-[2-(2-methoxycthoxy)ethyl]-3,7-diazabicyclo[3.3.1]-
non-3-yl} propoxy)-N,N-dimethylbenzenesulfonamide (m/z = 486);
N-{2-[7-(1-cyanoethyl)-3,7-diazabicyclo[3.3.1Jnon-3-yl}-1-[(4~cyano-
phenoxy)methyljethyl}-N'-methylurea;

4-cyano-N- {3-[7-(Z-cyanopmpyl)-S,?-diazabicyclo[B.3. 1]non-3-yl}-
propyl}benzamide (m/z = 380); ‘
N~(2-(4~cyanophenoxy)-1-{[7-(3,4-dimethoxyphenethyl)-3,7-diazabicyclo-
[3.3.1]non-3-yljmethyl} ethyl)-N"-methylurea (m/z = 522);
4-{3-[7-(3,4-dimethoxyphenethyl)-3,7-diazabicyclo[3.3.1]jnon-3-ylI]-2-
hydroxypropoxy} -V,N-dimethylbenzenesulfonamide (m/z = 548);
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4-{2-[7-(4-oxoheptyl)-3,7-diazabicyclof3.3.1 Jnon-3-yl]ethoxy} benzonitrile
(m/z =384);

4- {2-hydroxy-3-[7-{4-oxoheptyl)-3,7-diazabicyclo[3.3.1]non-3-yl]-
propoxy}-N,N-dimethylbenzenesulfonamide (m/z = 496);
N-[2-(4-cyanophenoxy)-1-({7-[2(2,3~dihydro-1,4-benzodioxin-6-yl)-2-
oxoethyl]-3,7-diazabicyclo[3.3.1]non-3-yl} methyl)ethyl]-N'-methylurea |
(m/z = 496);
4-[(3-{7-[2-(2,3-dihydro-1,4-benzodioxin-6-yl)-2-oxoethyl]-3,7-diaza-
bicyclo[3.3.1]non-3-yl} propyl)sulfonyl]benzonitrile (m/z = 510);
4-[4-(4-cyanopheny])-1-(2-{7-[2-(2,3-dihydro-1,4-benzodioxin-6-yl)-2-
oxoethyl]-3,7-diazabicyclo[3.3.1]non-3-yl}-2-oxoethyl)-1 H-pyrazol-5-yl]-
benzonitrile (m/z = 510); : : '
4-cyano-N-(3-{7-[2-(2,3-dihydro-1,4-benzodioxin-6-yl)-2-oxoethyl]-3,7-
diazabicyclo[3.3.1]non-3-yl} propyl)benzamide (m/z = 489);
4~(3-{7-[2-(2,3-dihydro-1,4-benzodioxin-6-y1)-2-oxoethyl]-3,7-diaza-
bicyclo[3.3.1]non-3-yl1}-2-hydroxypropoxy)-N,N-dimethylbenzene-
sulfonamide (m/z = 560);
4-(2-{7-[3-(ethylsulfonyl)propyl]-3,7-diezabicyclo[3.3.1]non-3-yl} ethoxy)-
benzonitrile (m/z = 406); '
N-[2-(4-cyanophenoxy)-1-({7-[3-(ethylsulfonyl)propyl]-3,7-diazabicyclo-
[3.3.1]n0n-3-y1} methyl)ethyl]-N-methylurea (m/z = 492);
4-[(3-{7-[3-(ethylsulfonyl)propyl]-3,7-diazabicyclo[3.3.1 Jnon-3-yl}-
propyl)amino]benzonitrile (m/z = 419);
4-[(3-{7-[3-(ethylsulfonyl)propyl]-3,7-diazabicyclo[3.3.1]non-3-yl}-
propyl)sulfonyl]benzonitrile (m/z = 468); '
4-[4-(4-cyanophenyl)-1-(2-{7-[3-(ethylsulfonyl)propyl]-3,7-diazabicyclo-
[3.3.1]non-3-yl}-2-oxoethyl)- lH-pyrazol-S_-yl]benzmﬁtrile (m/z=571);
4-cyano-N-{3-{7-[3-(ethylsulfonyl)propyl]-3,7-diazabicyclo[3.3.1]non-3-
yi}propyl)benzamide (miz = 447); |

0049
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4-(3-{7-[3-(ethylsulfonyl)propyl]-3,7-diazabicyclo[3.3.] Jnon-3-y1}-2-
hydroxypropoxy)-N,N-dimethylbenzenesutfonamide (m/z = 518);
4-(2-{7-[3-(4-acetyl-1-piperazinyl)propyl]-3,7-diazabicyclo[3.3.1]non-3-
yl} ethoxy)benzonitrile (m/z = 440);
4-[4-{7-[3{(4-acetyl-1-piperazinyl)propyl}-3,7-diazabicyclo[3.3.1]non-3-
yl}-1<3,4-dimethoxyphenoxy)butylJbenzonitrile (m/z = 604);
4-{(3-{7-[3-(4-acetyl-1-piperazinyl)propyl]-3,7-diazabicyclo[3.3.1lnon-3-
yl}propyl)aminoJbenzonitrile (m/z =453); )
4-[(3-{7-[3-(4-acetyl-1-piperazinyDpropyl]-3,7-diazabicyclo[3.3.1}non-3-
yl} propyl)sulfonyl]benzonitrile (m/z = 502);
4-(3-{7-[3-(4-acetyl-1-piperazinyl)propyl]-3,7-diazabicyclo{3.3.1]non-3-
yl}-2-hydroxypropoxy)-N,N-dimethylbenzenesulfonamide (m/z = 552);
4-(3-{7-{3<(4-acetyl-1-piperazinyl)propyl]-3,7-diazabicyclo{3.3.1]non-3-
yl}-2-hydroxypropoxy)benzonitrile;
N-(2<(4-cyanophenoxy)-1-{[7-(1,3-thiazol-2-yl)-3,7-diazabicyclo[3.3.1]-
non-3-yljmethyl} ethyl)}-N-methylurea (m/z = 441);

4 {1-{3,4-dimethoxyphenoxy)-4-[7-(2-ethyl-2H-1,2,3,4-tetraazol-5-y1)-3,7-
diazebicyclof3.3.1]non-3-y1butyl} benzonitrile; and '
4-({3-[7-(2-ethyl-2H-1,2,3 4-tetranzol-5-y1)-3,7-diazabicyclof3.3.1]non-3-
yllpropyl} amino)benzonitrile.

Example 8
Title compounds of the above Examples were tested in Test A above and were .

" found to exchibit Dy, values of at least 6.0.

Example 9
Title compounds of the above Examples were tested in Test B above and

were found to exhibit pICsg values of at least 5.5.
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Abbreviations

Ac

APl

aq.

br

Bt
t-BuOH
CI -
mCPBA

DBU

HCl
HEPES
HPLC
IPA

Me

PCT/SE01/01544
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acetyl

atmospheric pressure ionisation (in relation to MS)
aqueous

broad (in relation to NMR)

benzotriazole

tert-butanol

chemical ionigation (in relation to MS)
meta—ci:loroperoxybenzoic acid

doublet (in relation to NMR)
diazabicyclo[5.4.0Jundec-7-ene
dichloromethane

doublet of doublets (in relation to NMR)
4-dimethylaminopyridine

N, N-dimethylformamide

dimethylsulfoxide
1-[3-(dimethylam.ino).propyl]-3-eﬂlylcgrbodiimlide
ethyl

ethyl acetate

equivalents

electrospray (in relation to MS)

fast atom bombard-ment.(in relation to MS)
hour(s) '

hydrochloric acid
4-(2-hydroxyethyl)-1-piperazineethanesulfonic acid
high performance liquid chromatography
iso-propy! alcohol (propan-2-ol)

multiplet (in relation to NMR)

methyl -
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MeCN. =  acetonitrile
MeOH =  methanol
min. =  minute(s)
mp. =  melting point
MS = mass spectroscopy
NADPH = nicotinamide adenine dinucleotide phosphate, reduced form
OAc =  acetate
Pd/C =  palladium on carbon
q =  quartet (in relation to NMR)
It =  rooin temperature
8 =  ginglet (in relation to NMR)
t = triplet (in relation to NMR)
TEA = ftriethylamine
THF = tetrahydrofuran
tle =  thin layer chromatdgmphy

Prefixes n-, s-, i-, t- and tert- have their usual meanings: normal, secondary,
iso, and tertiary, '
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Claims

1. A compound of formula I,

R
wherein
R! represents a structural fragment of formula Ia,
)(A B—RS
>< - la
R¢ RS

R* represents H, halo, C, alkyl, -D-OR’, -D-N(RY)R’, or R*, together with
R’, represents =0; '

R® represents H, Cy.4 alkyl, or R, together with R, represents =O;

D represents a direct bond or C;.4 alkylene;

R’ represents H, C,¢ alkyl, -E-aryl, -E-Het!, -C(O)R'™ -C(O)OR““’
-C(ONR'™R'™;

R' represents H, Cy slkyl, -E-aryl, -E-Het', -C(O)R'™, -C(O)OR'™,
-S(0):R'™, -[C(O)].N(R"™R'"® or -C(NH)NHy;

R’ represents H, C,¢ alkyl, -E-aryl, or -C(O)R'%,

E represents, at each occurrence when used herein, a direct bond or.C 4
alkylene; . -
R'™ to R'™ independently represent, at each occurrence when used herein,
Cis alkyl (optionally substituted and/or terminated by one or more
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substituents sclected from halo, aryl and Het‘), aryl, Het!, or R'™ and R'™
independently represent H;

R'" and R'!" independently represent, at each occurrence when used herein,
H, Ci¢ elkyl (optionally substituted and/or terminated by one or more
substituents selected from halo, aryl and Het"), aryl, Hets or R'"* and R!™®
together repzeaent Cig a]kylene, which alkylene group is optionally
interrupted by an oxygen atom;

n represents 1 or 2;

A represents -G-, -J-NQR'®)- or -J-0- (in which latter two groups, J is -
attached to thé bispidine nitrogen atom);
B represents -L-, -L-N(R")-, -N(R'*)-L-, -L-S(0),- or -L-O- (in which latter

.. two groups, L is attached to the carbon atom bearing R* and R¥);

G represents a direct bond or C,_¢ alkylene;

J represents C; 5 alkylene;

L represents a direct bond or C, alkylene;

p represents 0, 1 or 2;

R" and R" independently represent H or C, 4 alkyl;

R® represents aryl, Het® (both of which gro{xps arc optionally substituted
and/or terminated (as appropriate) by one or more substituents selected from
-OH, cysno, halo, nitro, Cis alkyl (optionally terminated by
-NH)C(O)OR!"), C,¢ alkoxy, aryl, Het!, -NR“)R'®, -C(O)R',
_CCO)ORIM. _C(O)N(-Rls-)Rlsr’ _NchSg)C(o)Rlsh, _N(RISi)C(O)N(RISj)RISk'
NR™)S(ORR', S(0)R'*, -OS(0)R™’ and -S(ORNR'*)R') or,
when R* and R’ together represent =0, RS may represent C, ¢ alkyl;
qrepresents 0, 1 or 2;

R! represents -CN, Hef’, -C(OR, -C(SOR'. -C(SNR™RP,
-[C(OLNR™R™, "-[C(O)LORY, -S(0)R®,  -S(O);N(R*R¥,
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-C(=N-CN)NR®RZ, -C(=N-CN)OR? or C,.; alky! (which alky! group is
optionally substituted and/or terminated by one or more substituents
selected from -C(O)R®, -C(ONR®HR™, NR¥)RY, -OR®, -S(0O)R¥,
halo, -CN, nitro, aryl and Het); '

R'S represents H, aryl, Het'® or C¢ alkyl (which alkyl group is optionally
substituted and/or terminated by one or more substituents selected from
halo, -OH, -CN, -NR*)R¥, aryl and Het'"); '

R* represents, H, C, alkyl, aryl, Het'?, -C(O)R*® or -C(O)OR>®:

RY represents H, aryl, Het"®, -C(O)R¥®, -C(O)OR*® or C,s alkyl (which
alkyl group is optionally substituted end/or terminated by one or more
substituents selected from halo, -OH, ~CN, -C(O)R*®* and -C(O)OR*™);

R” represents Het', aryl, or Cy alkyl (which alkyl group is optionally

substituted and/or terminated by one or more substituents sclected from
halo, -OH, -CN, H_t_’:t" and aryl);

R® represents H, Ci¢ alkyl, aryl, Het'®, -C(O)R™, -C(O)OR*® or
-C(O)SR*®;

R represents H or C, alkyl (which alkyl group is optionally substituted
end/or terminated by one or more substituents selected from halo, -OH,
-CN, C,s alkyl (which alkyl group is optionally substituted and/or
terminated by one or.more substituents selected from C,.4 alkyl and -OH),
C,.s alkoxy and aryl);

R? represents C,4 alkyl or aryl;

R represents H, C, alkyl, aryl or Het'’;

PCT/SE01/01544
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R®" and R* independently represent H, C,.4 alkyl, ar_;fl or Het's;

R¥ represents H, Ci5 alkyl, aryl, Het'®, -C(O)R*™ -C(O)OR®™ or

-C(ONR*™R®™,
R*! represents H, C,¢ alkyl, aryl or Het™,

R¥? represents H, Cp¢ alkyl, aryl, Het', -C(O)R’™ -C(O)OR*™ or
-COINERR™,;

R* represents C,_¢ alkyl, aryl or Het®;
rrepresents 0, 1 or 2;

R** and R*® independently represent, at each occurrence when used herein,
C16 alkyl, or R*® represents H: -

R™ to R>™ independently represent, at each occurrence when used herein,
Ci.s alkyl, aryl or Het®, or R*™, R*”® and R*™ independently represent H;

Het' to Het® independently represent, at each occurrence when used herein,
five- to twelve-membered heterocyclic groups containing one or more
heteroatoms selected from oxygen, nitrogen and/or sulfur;

R*® and R® independently represent H, C,4 alkyl, -OR* -SR’,
NER™R*™, or R and R™ together represent Cys alkylene, -0-Z-O-,
-0-Z-S- or -8-Z-S-; ;

R represents H, C,. alkyl or a structural fragment of formula Ia as defined
above; .

Z :epresenm. Cy alkylene optionally substituted by one or more C,4 alkyl
groups;

R* to R* independently represent H or C,.3 alkyl;
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R to R4 R'7 and R?' independently represent C, ¢ alkyl;
R to R R', R R¥® R™ R, R* and R*® to R*™ independently

represent H or C; 5 alkyl;

wherein each aryl and Het (Het' to Het®) group, unless otherwise specified,
is optionally substituted;

or a pharmaceutically acceptable derivative thereof;

provided that:

(a)

()

(c)

G

when R' represents a structural fragment of formula Ia in which:
R* and R’ together represent =0;

A represents a direct bond;

then B does not represent a direct bond, -N(R'%)-L- (in which group
-N(R")- is attached to the carbon atom bearing R* and R%), -N(R")-, -
S(0),- or -0-;

when R’ represents H or C, 4 alkyl; and

A repreaents -J-N(R'})- or -J-O-; ,

then B does not represent -N(R')-L-, -N(R")-, -S(0),- or -O~;

when R? represents -D-OR’, -D-N(RHR® in which D represents a
direct bond, then: ' :

() A does not represent -J-N(R'?)- or -J-O-; and

() B does not represent -N(R'"-L-, -NR')-, -S(O);- or -O-;

when R* and R* and both represent H;

and R' represents unsubstituted benzyl;

then R? does not represent unsubstituted benzyl or optionally

substituted benzoyl; and

(e)

the compound is not:
() MN'-phenyl-3(7-benzy!-3,7-diazabicyclo[3.3.1]non-3-yl)-
propanamide; |

0053
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dimethyl-3,7-diazsbicyclo{3.3.1]nonane;
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(iif) 3-benzyl-7-{3-(4-cyanophenoxy)-2-hydroxypropyl}-6-methyl-
3,7-diazabicyclo[3.3.1]nonans;
" (iv) N-{2-(7-benzyl3,7-diszabicyclo[3.3.1jnon-3-y])-1-{(4-cyano-
phenoxy)mathyl]ethyl}methanesu}fommidn;
(v) 3-benzyl-7-{3{2-propyl-1,3-dioxolan-2-yl)propyl]-3,7-diaza-
bicyclo[3.3.1]nonane; or _
(vi) 7-benzyl-3,7-diazabicyclo[3.3.1]nonane-3-ethanol.

2. A compound as claimed in Claim 1, wherein R* represents H, C;
alkyl, -OR” or N(HDR®, or R*, together with R?, represents =O.

3. A compound as claimed in Claim 1 or Claim 2, wherein R? represents
H, or-R’, together with RY, represents =0.

4. A compound s claimed in any one of Cleims 1 to 3, wherein R’
roprosents H, C,, alkyl, optionally substituted phenyl, -C(O)R“" or
‘C(O)N(Rl ll)Rl. 1b .

5. A compound as claimed in any one of Claims 1 to 3, wherein R"
reprosents H, C,.4 alkyl, -C(O)R'®, -C(O)OR'® or -C(O)NR!'')R'™,

6. A compound as claimed in any one of Claims 1 to 5, wherein R'® and
R'® independently represent, at each occurrence when used herein, Cis
alkyl (optionally substituted and/or terminated by one or more substituents
solected from halo and phenyl), optionally substituted phenyl, or R'®
represents H.
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7. A compound as claimed in Claim 4 or Claim S, wherein R'™ and R'®®
independently represent, at each occurrence when used herein, H or C;.
alkyl (optionally substituted and/or terminated by one or more substituents
selected from halo and phenyl).

8. A compound as claimed in any one of Claims 1 to 7, wherein A
represents -G- or -J-N(R'?)-.

9. A compound as claimed in Claim 8, wherein G represents a direct
bond or C, 4 alkylene.

10. A compound as claimed in any onc of Claims 1 to 8, wherein J
represents C,4 alkylene. '

11. A compound as claimed in any one of Claims 1 to 10, wherein B
represents a direct bond, C,4 alkylene, -L-N(H)-, -L-S(0O),- or -L-O- (in
which latter three groups, L is attached to the carbon atom bearing R* and -
RY). '

12. A compound as claimed in any one of Claime 1 to 11, wherein L
represents Ciy alkylene.

13. A compound as claimed in wny one of Claims 1 to 12, wherein R
represents phenyl, Het® (both of which groups are optionally substituted by
one or more substituents selected from cyano,‘ halo, nitro, C;4 alkyl, C,4
alkoxy, optionally substituted phenyl, -NEDR'®, -C(O)R'™,
-C(ONEDR', -NGEH)C(OR'™", -NH)C(O)NEDR'Y, -NH)S(O)R',
-S(O)R" and -S(O)NR""R'®), or, when R* and R® together represent
=0, R® may represent C, s alkyl. |

rerseomisu0 09 4
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14. A compound as claimed in any one of Claims 1 to 13, wherein R
represents  -CN, Het!, -C(O)R', -C(SOR", -C(SN(H)RY,
-[C(O)LNEDR™,  -[C(O)LORY,  -S(ONR®,  -S(O)NRZR?,

" -C(=N-CN)NR™R, -C(=N-CN)OR? or C\; alkyl (which alkyl group is

optionally substitited and/or terminated by one or more substituents
gelected from -C(O)R®, -C(O)NEH)R™®, -NRR*, -OR*, -S(O)R®,
halo, -CN, optionally substituted phenyl and Het).

15. A compound as claimed in Claim 14, wherein R'® represents
aptionally substituted phenyl, Het' or C,¢ alkyl (which alkyl group is
optionally unsaturated and/or optionally substituted and/or terminated by
one or more substituents sclected from halo, -CN, -N(EDR* and optionslly
substituted phenyl). '

16. A compound as claimed in Claim 15, wherein R* represents, H, Cy4
alkyl, -C(O)R*® or -C(O)OR®,

17. A compound as -claimed in Claim 14, wherein R'® represents H,
-C(O)OR™® or C, ¢ alkyl (which alkyl group is optionally substituted and/or
terminated by one or more substituents selected from halo and -C(O)OR®).

18. A compound as claimed i Claim 14, wherein R? represents Het",
optionally substituted phenyl or C,4 alky}! (which alkyl group is optionally
substituted and/or terminated by one or more substituents selected from
halo, Het"® and optionally substituted phenyl).

19. A compound as claimed in Claim 14, wherein R represents H, C, 4
alkyl, -C(O)OR*® or -C(Q)SR*®.
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20. A compound as claimed in Claim 14, wherein R?* represents H or C4
alkyl (which alkyl group is optionally substituted and/or terminated by one
or more substituents selected from halo, -OH, C,¢ alkyl (which alkyl group
is optionally substituted and/or terminated by one or more substituents
selected from C;4 alkyl and -OH), C,4 alkoxy, naphthyl and optionally
substituted phenyl).

21. A compound as claimed in Claim 14, wherein R* represents
optionally substituted phenyl.

22. " A compound as claimed in Claim 14, wherein R® represents C;.s
alkyl, optionally substituted phenyl or Het'”.

23. A compound as claimed in any one of Claims 1 to 14 or 22, wherein
R® represents H, C,4 alkyl or optionally substituted phenirl. '

24. A compound as claimed in any one of Claims 14, 22 and 23, wherein
R represents H, optionally substituted phenyi, -C(O)R*™ or -C(O)OR™.

0035

25. A compound as claimed in any on¢ of Claims 14or22t024,“whsrein

RY represents H, C,; alkyl or optionally substituted phenyl.

26. A compound as claimed in any one of Claims 14 or 22 to 25, wherein
R* represents H, Cy4 alkyl (which alkyl gro;.lp is optionally inter;upted by
oxygen), optionally substituted phenyl or Het'. '

27. A compound ez claimed in any one of Claims 14 or 22 to 26, wherein
R represents C,g alky! or optionally substituted phenyl.
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28. A compound as claimed in any one of Claims 1 to 14 or 22 to 27,
wherein R*™ and R*™ independently represent, at each occuirence when
used herein, C, 5 alkyl, optionally substituted phenyl, or R*™ represents H.

29 A compound as claimed in any one of Claims I to 28, wherein R** and
R independently represent H, Cy» alkyl, -SR3%® N(R”)R"‘ or R* and
R together represent C;_4 alkylene or -O-Z-O-.

30. A compound as claimed in Claim 29, wherein R* represents H, C;.,
alkyl or & structural fragment of formula Ia.

31. A compound as claimed in any one of Claims 1 to 30, wherein Z
represents C,; alkylene.

32. A compound as claimed in any one of Claims 1 to 31, wherein R*' to
R* independently represent H or C;.; alkyl.

33. A compound s clsimed in Claim 13 or Claim 14, wherein R'", R',
R'" and R* independently represent C; 4 alkyl.

34, A compound as claimed in any one'of Claims 13, 14 and 29, wherein
R"" to R™*%, R*®, R¥, R¥, R*" and R'™ independently represent H or Cy.5
allcyl.

35. AcompoundasclnunedmanyoneofClums 1 to 34, wherein
optional substituents on phenyl groups are one or more substituents selected
from cyano, halo, nitro, Cy.; alkyl, C,; alkoxy, Het', -NH,, -C(O)R"™,
-C(O)N(FDR ', N(H)C(O)R"" NH)C(ONEH)R'™, -N(I-I)S(O) R and
S(ORNR')R'*.
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36. A pharmaceutical formulation including a compound as defined in any

one of Claims 1 fo 35 in admixture with a pharmaceutically-acceptable

adjuvant, diluent or carrier.

37. A pharmaceutical formulation for use in the prophylaxis or the
treatment of an arrhythmia, comprising a compound as defined in any one
of Claims 1 to 35.

38. A compound as defined in any one of Claims 1 to 35, but without
proviso (¢), for usc as a pharmaceutical.

39. A compound as defined in any one of Claims 1 to 35, but without
proviso (e), for use in the prophylaxis or the treatment of an arrhythmia.

40. The use of a compound as defined in any of onec Claims 1 to 35, but
without proviso (e), as active ingredient for the manufacture of a
medicament for use in the prophylaxis or the treatment of an arrhythmia,

41. The uss as claimed in Claim 40, whercin the arrhythmia is an atrial or
a ventricular arrhythmia. .

4ﬁ. A method of proiahyla:ds or treatment c;f an arthythmia which method
comprises administration of a therapeutically effective amount of a
compound as defined in any one of Claims 1 to 35, but without proviso (¢),
to & person suffering from, or susceptible to, such a condition.

43, A process for the prepamtion of a cornpomid of formula I as defined in
Claim 1 which comprises: i
(a) reaction of a corresponding compound of formula IT,

0056
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wherein R%, R* R® and R* to R® arc as defined in Claim 1, with a
compound of formuta ITI,
: A B—R
Lt X oo
R¢ RS

wherein L' represents a leaving group and R%, R5, RS, A and B are as.
defined in Claim 1; |
(b) for compounds of formula I in which R represents a structural fragment
of formula Ia in which A represents C; slkylene and R* and R’ together
represent =0, reaction of a ooi'responding compound of formmla II, as

" defined above, with a compound of formula IV,

A W

wherein R® and B are as defined in Claim 1;

(c) for compounds of formula I in which R* or R® represents -N(R*)R**
and i{” represents a structural fragment of formula Ia, reaction of a
corresponding compound of formula I in which R™ or R (as appropriate)
represents -NG)R'™, wherein R3* is as defined in Claim 1, with a
compound of formula III as defined above;

(d) for compounds of formula I in which R' represents a fragment of
formula In in which A represeats CH; and R* represents -OH or -N(H)R?,

" reaction of a corresponding compound of formula II, as defined above, with

a compound of formula V,
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B—R®
X \"J

RS _
wherein X represents O or N(R®) and R®, R®, R? and B are as defined in
Claim 1; .
(e) for compounds of formula I in which R* or R*® represents -N(R*)R**
and R* represents a structural fragment of formula In in which A represents
CHy and R* represents -OH or -N(H)R', resction of & corrcaponding
compound of formula I in which R*® or R® (as appropriate) represents
NEH)R**, wherein R** is as defined in Claim 1, ‘with a compound of
formula V as defined above;
(f) for compounds of formula I in which A represents C, alkylene, B
represents C, 4 alkylene and R* and R? both represent H, reduction of a
correspouding compound of formula I in which R* and R? together represent
=0; .
(g) for compounds of formula I in which R* and R® both represent H and (1)
A represents a single bond or -J-N(R'?) and B represents C; alkylene, or
(2) A represents C,¢ alkylene and B represents N(R'™Y) or -NR")-L-,
reduction of a corresponding compound of formula I in which R* and R®
together represent =O;
(h) for compounds of formula I in which A represetits Cy6 alkylene, B
cepresents a direct bond, C,.¢ alkylene, -L-NR™)-, -L-S(0);- or -L-O- (in
which latter three grorups L represents C,.4 alkylenc), R* represents OH and
R’ represents H, reduction of a corresponding compound of formula I in

- which R* and R® together represent =O;

(i) for compounds of formuls I in which R* and R both represent H,
reduction of e corresponding compound of formula VI, -

0057
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R4

Vi

wherein R’, R? and R* to R* are as defined in Claim 1, and in which the
bridgehead C=0 group may be activated;
(5) for compounds of formula I in which one of R** and R™ represents H,
5 and the other represents -OH, reduction of a corresponding compound of
formula VI, as defined above;
(k) for compounds of formula I in which R* and R® both represent -OR*™
or -SR™® or in which R™ and R® together represent -O-Z-O-, -O-Z-S- or
-S-Z-S-, reaction of & corresponding compound of formula VI, as defined
10 above, with a compound of formula HOR®™, HSR*®, HO-Z-OH,
HO-Z-SH or HS-Z-SH (as appropriate), wherein R**, R* and Z are as
defined in Claim I; ] . '
. (1) for compounds of formula I in which one of R* and R™ represents
. -NH, and the other represents H, reduction of a compound of formula VII,

Vil

. R
R4s R4 N—Rt
15 Rz/

wherein R!, R? end R*' to R* are as defined in Claim 1;
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(m) for compounds of formula I in which one or both of R* and R®
represent —-N(R**)R* in which one or both of R* and R** represents C,
alkyl, alkylation of a corresponding compound of formula I in which R*

. and/or R represent -N(R*)R*® (as appropriate) in which R* and/or R**

(as appropriate) represent H, using a compound of formula VIII,

LL! v
wherein R" represents C,_ alkyl and L' is as defined above;
(n) for compounds of formula I in which R' represents a structural fragment
of formula Ja in which B represents -L-O-, reaction of a compound of
formula IX, '

R R3s
s RS R#
IX
R e
N N—A___L—OH
R¢ RS
wherein R%, R*, R®, R%, RY, R to R%, A and L are as defined in Claim 1,
with & compound of formula X,
" RPOH X

in which R® is as defined in Claim I; .

(o) for compounds of formula I in which R' represents a structural fragment
of formu!a Ia in which A repres;nts C,.s alkylene and B represents -N(R")-
L- (wherein the group -N(R')- is attsched to the carbon atom bearing R*
and R®), reaction of a compound of formula XI,
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R#

Xl

R R42
~——Asn H-—Rﬂ .

wherein A" represents Cy¢ alkylene and R?, R*, R®, R*, R%, R™ and R* 1o
R* are as defined in Claim 1, with a compound of formula XTI,

REL12 X1
wherein L2 represents a leaving group and R® and L are as defined in Claim
1;- :
(p) for compounds of formula I in which R' represents a structural fragment
of formula Ia in which R* represents -D-NH,, reduction of a corresponding
compound of formula XIII,

N R

Xill

— 5<:__ RS

n~D

wherein R?, R*, R®, R®, R, R*! to R%, A, B and D are as defived in Claim

1; '

(9 for compounds of formula I in which R* represents

-D-NR*C(O)NH(R'™), reaction of a corresponding compound of formula I

in which R* represents -D-N(R*H with a compound of formule XIV,
R'""™N=C=0 xv
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wherein R'"® is as defined in Claim 1;
(§))] for compounds of formula I in which R* repmmts -D-N(H)[C(0)],NH,,
reaction of a corresponding compound of formula I in which R represents

' -D-NH, with oxalic acid diamide;

() for compounds of formula I in which R* represeﬁts -D-N(RYR’, wherein
R® and R® are a5 defined in Claim 1, provided that R® does not represent H,
reaction of a corresponding compound of formula X, in which R? represents
-D-NH)R? with a compound of formula XV,

R¥13 ' Xv

whm:einR"rcpresmhR’udeﬁnédinClaim 1 except that it does not
represent H, and 1.? represents a leaving group;
(t) for compounds of formula I in which R* represents -D-OR” in which R’
represents C,; alkyl, -E-aryl or -E-Het!, reaction of a comresponding
compound of formula I in which R* represents -D-OH with & compound of
formula XVI,.

R™OH XVI

wherein R™ represents Cy. alkyl, -B-aryl or -B-Het!, wherein Het' is as _
defined in Claim 1; _
(u) for compounds of formula I in which R' represents a structural fragment
of formula Ia in which R* represents -D-OR’ (in which R’ represents C,4
alkyl, -E-aryl or -E-Het'), reaction of a corresponding compound of formula
XvL,

R4

XVii

rcrseonisy 0059
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wherein R, R* R®, R%, RS R* to R%, A, B and D are as defined in Claim
1 and L? is s defined above, with a compound of formula XVI as defined
sbove; _

(v) for compounds of formula I in which R* represents -D-OR’, wherein R’
is as defined in Claim 1, provided that it does not represent H, reaction of a
corresponding compound of formula I in which R* represents -D-OH with a
compound of formula XVIIL,

R™.L XVII
wherein R™ represents R’ as defined in Claim 1, except that it does not
represent H, and L* represents a leaving group; '

. (W) for compounds of formula I in which R* represents halo, substitution of

a corresponding compound of formula I in which R* represents -OH, using
an appropriate halogenating agent;
(x) reaction of a corresponding compound of formula XIX,

R4t

XIX

N——R1

H.--‘
wherein R!, R* R® and R* 1o R* are as defined in Claim 1, with &
compound of formula XX, '

RALS ' XX
wherein L3 represents a leaving group and R? is as defined in Claim 1;
(y) for compounds of formula I in which R? represent Cy.12 alkyl, which
alkyl group is substituted at the C-2 carbon (relative to the bispidine
nitrogen) with OH or N(H)R, and is otherwise optionally substituted with
one or more further substituents as specified in Claim 1 for R?, reaction of a
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compound of formmila XIX as defined above with a compound of formula

>
Xa R XXA
wherein X, represents O or N(R*®) and R™ represents C,.;o alkyl, optionally
substituted with one or more substituents as specified in Claim 1 for R?;
(z) for compounds of formula I in which R? represents tetrazol-5-yl,
reaction of a corresponding compound of formula I in which R? represents
-CN with a source of the azide ion; . -
(aa) for compounds of formula I which are bispidine-nitrogen N-oxide
derivatives, oxidation of the comresponding bispidine nitrogen of a
oorreapond.ix_lg compound of formula I, in the presence of a suitable
oxidising agent;
(ab) for compounds of formula I which are C;4 alkyl quaternary ammonium
salt derivatives, in which the alkyl group is attached to a bispidine nitrogen,
reaction, at the bispidine nitrogen, of a corresponding compound of formula
I with & compound of formula XXI, : '
"R-L? : Xxi )

- XXA

_ wherein R® represents Cy.4 alkyl and L” is as defined above;

(ac) conversion of one substituent on RS to another;
(ad) conversion of one R? group to another; or

(ac) deprotection of & protected derivative of a compound of formula I es
defined in Claim 1. ' ' '

44. A compound of formula II, as defined in Claim 43, or a protected
derivative thereof.

45. A compound of formula VI, as defined in Claim 43, or a protected
derivative thereof. .

PCT/SE01/01544 0030
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46. A compound of formula VII, as defined in Claim43,.or a protected
derivative thereof. _

'47. A compound of formula IX, &3 defined in Claim 43, or a protected
_ derivative thereof.

48. A compound of formula XI, as defined in Claim 43, or a protected
derivative thereof

49. A compound of formula XIII, as defined in Claim 43, or a protected
derivative thereof:

50. A compound of formula XVII, as defined in Claim 43, or a protected
derivative thereof.

51. A compound of formula XIX, as defined in Claim 43 (provided that at
Jeast one of R* and R*® represents -N(R*)R**, wherein R* represents a
structural fragment of formula Ia, as defined in Claim 1), or a protected
derivative thereof.

52. A compound of formula XX11,

xXXir

42
H—N R R —H

wherein R*, R® and R*' to R are as defined in Claim I (provided that at
Jeast one of R* and R™ represents -N(R**)R**, wherein R* represonts a
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structural fragment of formula la, as defined in Claim 1), or a protected
derivative thereof.

53. A compound of formula XXIH,

XXl

wherein R? and R" to R are as defined in Claim 1, or a protected
derivative theroof.
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PCT/SE 01/01544

INTERNATIONAL PRELIMINARY EXAMINATION REPORT

I. Bayk of the report

1. With regard to the slements of the Interngtional application:*
[] the intemational spplication ss originally filed

DA the description:
pages 1-82 , ua originally filed
pages _ filed with the demand
pages " Hled with the letter of

DA the claims
poges §3-87 ,oa criginally flad
pages . 13 amensied (together with any siatemen) under article 19
pages , filod with the demand
peges _§8-103 , filed with the leterof 2002-08-23

[ the drawing:
pages , e ariginally fled
pages _ filed with the denamnd
pages .. filed with the letter of '

[} the sequence listing past of the description:
pages » s criginally filed
pages _ Siled with the demand
pages . filed with the letter of

2, With regard to the language, all the elements marked above were avuilable or furnished to this Autharity in the language in which
the international application was filed, taless otherwisc indicated under this item.
These elements were availeble or furnished to this Authority in the following lenguage which is:
[[] the tanguage of a translation furnished for the purposcs of international search (undcr Rule 23, 1(5)).

the langunage of publication of the international application (under Rule 48.3(b)).

I:I the langumge of tho tranalation furnished for the purposes of international preliminary examinstion (under Rules 55.2 and/
or 55.3\.

3. With regard to any nucleotide and/or amine acid ssquence disclosed in the intermational application, the international
preliminary exsmination wes caried out on the basis of the sequence listing:

contained in the interational application in written form.

filed together with the imternational application In computer readable form.

furnished subsequently to this Authority in written form.

furnished subsequently to this Authority in computer readable form.

The swtement that the subsequently furnished written sequence listing does not go beyond the disclosure in the
intemational annlication as filed hes been fumished,

The sieicment that the infrmation recorded in computer readable form is identical to the written sequence listing has
been furnished.

The amendments have resulted in the cancellation of:

[ thedescription, peges

[(] the claims, Noa.
D the drawings, sheet/fig

5D This report hes been established as if (some of) the amendments had not been made, since they have been considered to go
- beyond the disclosure as filed, a3 indicated in the Supplemental Box (Rule 70.2 (c)).**

* Replacement shoets which have been furnished to the receiving Office in response to an inviiation under Article 14 are referred 1o
in this repori as “originatly filsd” and are annexed to this report since they do nol contain amendments (Rules 70.16
and 70.17).

** {ny replacemen: sheet coniaining such amendments must be referred ta under ltem | and annexed to thix report,

[

>
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IIL Nouw-esinblishment of opinion with regard to novelty, inventive step and industrial applicabflity

1. The questions whether the claimed invention appears to be novel, to involve an inventive step (1o be non obvious), or to be
industrially applicable have not been examined in respect of:

[] the entire intermations! appiication,
g claimsNos. 42

because:
X the mid international spplication, or the said clsims Nos. 42

relaiz to the following subject matter which does not require an Intemarional preliminary examination (spec(f):

See PCT Rule 67.l1l.(iv).: Methods for treatment of the human
or animal body by surgery or therapy, as well as diagnostic
methods.

|:| the description, claims or drawings (Indicase particular elements below) or said claima Nos.

are 50 unclear that no meaningful opinion could be formed (3pecihy ):

[[] the claima, or seid cluima Nos. arc 50 inadequately supported
by the description thit no meaningfisl opinion could be fbrmed.

D no international ssanh report has been extablished for said claims Nos.

2. A meaningful Intermational preliminary examination cannot be carricd out due to the failure of the mclcotide and/or amino acid
soquence Lsting to comply with the standard provided for in Annex C of the Administrative Instructiona:

[] the writien form hes not been fimished or does not comply with the standard.
[] the computer readable form has not been furnished or does not comply with the standard.

Form PCT/IPEA/409 (Bx 1) (January 1998)
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International applicstion No.
PCT/SE 01/01544

INTERNATIONAL PRELIMINARY EXAMINATION REPORT

V. Reasosed statement ander Article 35(2) with regard to novelty, inventive step or Industrisl applicabillty;
cliations and explanstions supparting such statement

1. Statement
Novelty (N} Ciaima 1-41, 43-53 YES
Claims NO
Tnventive step (IS) Claims 1-41, 43-53 YES
Claims NO
Tndusirial applicability (LA) Claims 1-41. 43-53 YES
Claims NO

2. Chations end explenstions (Rule 70.7)

The following documents are cited in the search report:

D1) WO 9931100
D2) EP 0665014
D3) EP 0665228
D4) EP 0308843
DS) WO 9107405
Dé) US 5468858

New amended claim 1 has been filed. The claim has been amended
by insertion, at the end of the claim, of the provisos from
the description, which is related to substituent Ra.

D1)-D4) the most relevant documents disclose structurally
close bispidine compounds with antliarrytnmic effect.

D1)-D4) differ from the claimed compounds in the substitutions
on the bispidine structure. There is no indication in the
cited documents that they could include the claimed compounds
in their scope with the same effects. This is not obvious to a
person skilled in the art. Thus the claimed compounds are new
and have inventive step.

D1) also discloses structurally close intermediates the
process claim 22;

compound II step (a) correspond to structure XIX and claim 51
in the application ,

compounds IV step (b)and ({(c) correspond to structure II and
claim 44 in the application,

compound IX step (e) correspond to structure VI and claim 45
in the application,

compound XII step(i) correspond to structure XI and claim 48
in the application.

" Form PCT/IPEA/409 (Box V) (January 1998)
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Enternational application No.
PCT/SE 01/01544

INTERNATIONAL PRELIMINARY EXAMINATION REPORT

Supplementa] Box
(To be used when the space in any of the preceding boxes is not sufficient)

Continuation of: Vv
Claim 26 in Dl discloses structurally close compounds
corresponding to claim 53 in the application.

These compounds differ from the known compounds in D1) in the
substitutions on bispidine structure.

D5) and D6) only disclose the general state of art.

Consequently, the clted documents only disclose the general
state of art, and are not considered to be of particular
relevance. Thus, the claimed invention is consldered to fulfil
the requirements of novelty inventive step and industrial
applicability.

Form PCT/IPEA/409 (Supplemental Box) (Jamuary 1998)
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Inpernational application No.
INTERNATIONAL PRELIMINARY EXAMINATION REPORT
PCT/SE01/01544
V1. Certain decoments died
1. Cetain published documents (Rule 70.10)
Application No. Publication date Filing date Priority date; (valid claim)
Patent No. (day/month/year) (day/montiyear) (day/mantiyear)
WO 0076997 Al 21.12.2000 15.06.2000 16.06.1999
WO 0076958 Al 21.12.2000 15.06.2000 16.06.1999
WO 0076999 Al 21.12.2000 15.06.2000 16.06.1999
WO 0077000 Al 21.12.2000 15.06.2000 16.06.1999
2.  Nou-written disclosures (Rule 70.9)
Dete of written disclosure
Kind of non-writien disclosure Date of non-written disclosure referring to non-written disclosure
(dawmontyear) (daw/montiyear)

Form PCT/IPRA/405 (Box VT) (Jmuary 1998)
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(ii) 3-benzyl-7-[3-(4-cyanophenoxy)-2-hydroxypropyl]-6,8-

dimethyl-3,7-diazabicyclo[3.3.1]nonane;

- (11i) 3-benzyl-7-[3-(4-cyanophenoxy)-2-hydroxypropyl]-6-methyl-

3,7-diazabicyclo[3.3.1]nonane;

(iv) N-{2-(7-benzyl-3,7-diazabicyclo[3.3.1]non-3-yl)-1-[(4-cyano-
phenoxy)methyl]ethyl} methanesulfonamide;

(v) 3-benzyl-7-[3-(2-propyl-1,3-dioxolan-2-yI)propyl]-3,7-diaza-
bicyclo[3.3.1]nonane; or

(vi) 7-benzyl-3,7-diazabicyclo[3.3.I]nonane-3-ethanol;

when R? represents C, ¢ alkyl (optionally substituted by one or two

aryl groups), then: .

() when R* represents H, C,4 alkyl, -OR’, or R?, together with R®
represents =0;
R represents H, C, ¢ alkyl or -C(O)R'™; and
R represents aryl; '
then B does not represent -L-; and/or

(II) when A represents a single bond; and -
R* and R? together represent =O;
then R* and R do not both represent C,_, alkyl or they do not
together represent C;._5 alkylene;

when R? represents -C(O)R'® and the group -A-C(RY(R®-B-

represents C, s alkylene, then:

(I} R does not represent aryl: and

(I) R and R* do not both represent C,4 alkyl or they do not
together represent C;.; alkylene; and

when R? represents -S(O);R%;

R* and R*® independently represent H or C,4 alkyl; and

RE represents aryl;

then A and B do not simultaneously represent direct bonds,
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in which above provisos aryl groups, unless otherwise specified, are
optionally substituted.

2. A compound as claimed in Claim 1, wherein R* represents H, C;,
alkyl, -OR’ or N(H)R?, or R, together with R’, represents =0,

3. A compound as claimed in Claim 1 or Claim 2, wherein R’ represents
H, or R?, together with R*, represents =0.

4. A compound as claimed in any one of Claims 1 to 3, wherein R’
represents H, C,, alkyl, optionally substituted phenyl, —C(O)R'_o', or
'C(O)N(RI II)RI “!.

5. A compound as claimed in any one of Claims 1 to 3, wherein R®
represents H, C,, alkyl, -C(O)R'®, -C(O)OR'® or -C(O)N(R'')R'"™.

6. A compound as claimed in any one of Claims 1 to 5, wherein R'® and
R'® independently represent, at each occurrence when used herein, C,.s
alkyl (optionally substituted and/or terminated by one or more substituents
selected from halo and phenyl), optionally substituted phenyl, or R!®
represents H. '

7. A compound as claimed in Claim 4 or Claim 5, wherein R'"* and R''®
independently represent, at each occurrence when used herein, H or C,.s
alkyl (optionally substituted and/or terminated by one or more substituents
selected from halo and phenyl).

8. A compound as claimed in any one of Claims 1 to 7, wherein A

represents -G- or -J-N(R'2)-.

AMENDED SHEET
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9. A compound as claimed in Claim 8, wherein G represents a direct

bond or C,4 alkylene.

10. A compound as claimed in any one of Claims 1 to 8, wherein J

represents C, 4 alkylene.

11. A compound as claimed in any one of Claims 1 to 10, wherein B
represents a direct bond, C; alkylene, -L-N(H)-, -L-$(0);- or -L-O- (in
which latter three groups, L is attached to the carbon atom bearing R* and
RY.

12. A compound as claimed in any one of Claims 1 to 11, wherein L

represents C, 4 alkylene.

13. A compound as claimed in any one of Claims 1 to 12, wherein RS
represents phenyl, Het® (both of which groups are optionally substituted by
one or more substituents selected from cyano, halo, nitro, ‘C;4 alkyl, C;4
alkoxy, optionally substituted phenyl, -N(H)R'®, -C(O)R',
-C(ON(H)R™, -NH)C(O)R'™, -N(EH)C(O)NGH)R'*, -N(H)S(O);R'®,
-S(0);R'* and -S(0),N(R""R'*), or, when R* and R’ together represent
=0, R® may represent C,.5 alkyl. -

14. A compound as claimed in any one of Claims 1 to 13, wherein R?
represents -CN, Het®, -C(O)R'S, -C(S)OR', -C(S)N(H)R®,
-[CCO)LNER™,  -[C(O)LORY,  -S(O)R”,  -S(O}N(RP)RY,
-C(=N-CN)N(R*)R%, -C(=N-CN)OR?Y or C, alkyl (which alkyl group is
optionally substituted and/or terminated by one or more substituents
selected from -C(O)R?, -C(O)N(H)R™®, -NR*R*', -OR*, -S(O)R%,
halo, -CN, optionally substituted phenyl and Het?).

AMENDED SHEET
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15. A compound as claimed in Claim 14, wherein R'S represents
optionally substituted phenyl, Het'® or C,¢ alkyl (which alkyl group is
optionally unsaturated and/or optionally substituted and/or terminated by
one or more substituents selected from halo, -CN, -N(H)R* and optionally
substituted phenyl).

16. A compound as claimed in Claim 15, wherein R* represents, H, Ci4
alkyl, -C(O)R** or -C(O)OR*®.

17. A compound as claimed in Claim 14, wherein R'¢ represents H,
-C(O)OR"" or Cys alkyl (which alkyl group is optionally substituted and/or
terminated by one or more substituents selected from halo and -C(O)OR>®),

18. A compound as claimed in Claim 14, wherein R® represents Het'?,
optionally substituted phenyl or C,4 alkyl (which alkyl group is optionally
substituted and/or terminated by one or more substituents selected from
halo, Het'® and optionally substituted phenyl).

19. A compound as claimed in Claim 14, wherein R? represents H, C;4
alkyl, -C(O)OR’® or -C(O)SR*®.

20. A compound as claimed in Claim 14, wherein R** represents H or C,¢
alkyl (which alkyl group is optionally substituted and/or terminated by one
or more substituents selected from halo, -OH, C, alkyl (which alkyl group
is optionally substituted and/or terminated by one or more substituents
selected from C,4 alkyl and -OH), C,4 alkoxy, naphthyl and optionally
substituted phenyl).

21. A .compound as claimed in Claim 14, wherein R represents

optionally substituted phenyl.

AMENDED SHEET
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22. A compound as claimed in Claim 14, wherein R® represents Cp.s
alkyl, optionally substituted phenyl or Het'’.

23. A compound as claimed in any one of Claims 1 to 14 or 22, wherein

R*® represents H, C,.4 alkyl or optionally substituted phenyl.

24. A compound as claimed in any one of Claims 14, 22 and 23, wherein
R represents H, optionally substituted phenyl, -C(O)R*™ or -C(O)OR’™.

25. A compound as claimed in any one of Claims 14 or 22 to 24, whercin

R* represents H, C,.; alkyl or optionally substituted phenyl.

26. A compound as claimed in any one of Claims 14 or 22 to 25, wherein
R* represents H, C,. alkyl (which alkyl group is optionally interrupted by
oxygen), optionally substituted phenyl or Het?'.

27. A compound as claimed in any one of Claims 14 or 22 to 26, wherein
R¥ represents C, ¢ alkyl or optionally substituted phenyl.

28. A compound as claimed in any one of Claims 1 to 14 or 22 to 27,
wherein R*™ and R* independently represent, at each occurrence when

used herein, C,.s alkyl, optionally substituted phenyl, or R*™ represents H.
29. A compound as claimed in any one of Claims 1 to 28, wherein R** and
R® independently represent H, C,.; alkyl, -SR*®, -NR*)R** or R* and

R*® together represent C;.4 alkylene or -O-Z-O-.

30. A compound as claimed in Claim 29, wherein RY represents H, C,.2

alkyl or a structural fragment of formula Ia.

AMENDED SHEET
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31. A compound as claimed in any one of Claims 1 to 30, wherein Z

represents Cy; alkylene.

32. A compound es claimed in any one of Claims 1 to 31, wherein R* to

R* independently represent H or C,., alkyl.

33. A compound as claimed in Claim 13 or Claim 14, wherein R'®, R,

R and R?' independently represent C, 4 alkyl.

34. A compound as claimed in any one of Claims 13, 14 and 29, wherein
R'™ to R™, R? R* R%, R*® and R** independently represent H or C.s

alkyl.

35. A compound as claimed in any one of Claims 1 to 34, wherein
optional substituents on phenyl groups are one or more substituents selected
from cyano, halo, nitro, C,.; alkyl, C;, alkoxy, Het!, -NH,, -C(O)R'*,
C(O)NH)R', -N(H)C(O)R'®, N(H)C(O)NE)R'™, -N(H)S(0),R"*® and
-S(O):N(R"™MR",

36. A pharmaceutical formulation including a compound as defined in aﬁy
one of Claims 1 to 35 in admixture with a pharmaceutically-acceptable

adjuvant, diluent or carrier.

37. A pharmaceutical formulation for use in the prophylaxis or the
treatment of an arrhythmia, comprising a compound as defined in any one

of Claims 1 to 35.

38. A compound as defined in any one of Claims 1 to 35, but without

proviso (), for use as a pharmaceutical.
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39. A compound as defined in any one of Claims 1 to 35, but without
proviso (e), for use in the prophylaxis or the treatment of an arthythmia,

5 40. The use of a compound as defined in any of one Claims 1 to 35, but
without proviso (e), as active ingredient for the manufacture of -a

medicament for use in the prophylaxis or the treatment of an arrhythmia.

4]. The use as claimed in Claim 40, wherein the arrhythmia is an atrial or

10 a ventricular arrhythmia.

42. A method of prophylaxis or treatment of an arrhythmia which method
comprises administration of a therapeutically effective amount of a
compound as defined in any one of Claims 1 to 35, but without proviso (e),

15 to a person suffering from, or suscéptible to, such a condition.

43. A process for the preparation of a compound of formula I as defined in
Claim 1 which comprises:
(a) reaction of a corresponding compound of formula II,

R4

N—H
20
wherein R%, R®, R*™ and R* to R are as defined in Claim 1, with a
compound of formula III,
A B—RS8
L1/ i
R¢ RS

AMENDED SHEET
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wherein L! representsl a leaving group and R, R*, RS A and B are as
defined in Claim 1; ' ‘
(b) for compounds of formula [ in which R' represents a structural fragment

‘of formula Ia in which A represents C; alkylene and R* and R® together

represent =0, reaction of a corresponding compound of formula II, as

defined above, with a compound of formula I'V,

'Ka/ﬁ\/ v

wherein R® and B are as defined in Claim 1:
(c) for compounds of formula I in which R* or R™ represents -N(R*)R*
and R represents a structural fragment of formula la, reaction of a
corresponding compound of formula I in which R* or R™ (as appropriate)
represents -N(H)R*, wherein R is as defined in Claim 1, with a
compound of formula III as defined above;
(d) for compounds of formula I in which R' represents a fragment of
formula Ia in which A represents CH; and R* represents -OH or -N(H)R®,
reaction of a corresponding compound of formula II, as defined above, with
a compound of formula V,

B—R®

X \")
RS

wherein X represents O or N(R’) and R®, R‘, R® and B are as defined in
Claim 1;

(e) for compounds of formula I in which R* or R® represents -N(R**)R**
and R* represents a structural fragment of formula Ia in which A represents
CH; and R* represents -OH or -N(H)R®, reaction of a corresponding
compound of formula I in which R*® or R*® (as appropriate) represents
“N(H)R*:, wherein R™ is as defined in Claim 1, with a compound of

formula V as defined above;

AMENDED SHEET
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(f) for compounds of formula I in which A represents C, alkylene, B
represents C; alkylene end R* and R’ both represent H, reduction of a
corresponding compound of formula I in which R* and R’ togetl;er
represent =0,

(g) for compounds of formula I in which R* and R® both represent H and (1)
A represents a single bond or -J-N(R'?) and B represents C;_; alkylene, or
(2) A represents C,4 alkylene and B represents N(R") or -N(R”)—L—,
reduction of & corresponding compound of formula I in which R* and R’
together represent =0;

(h) for compounds of formula I in which A represents C, alkylene, B
represents a direct bond, C, alkylene, -L-N(R")-, -L-8(0),- or -L-O- (in
which latter three groups L represents C,.4 alkylene), R* represents OH and
R’ represents H, reduction of a corresponding compound of formula I in
which R* and R’ together represent =0;

(i) for compounds of formula I in which R™ and R™ both represent H,

reduction of a corresponding compound of formula VI,

s R R#1

Vi

R«
R42

R4 N—u R1

R

wherein R, R? and R*' to R* are as defined in Claim 1, and in which the
bridgehead C=0 group may be activated;

(j) for compounds of formula I in which one of R* and R represents H,
and the other represents -OH, reduction of a corresponding compound of
formula VI, as defined above;

(k) for compounds of formula I in which R* and R* both represent -OR**
or -SR*®, or in which R* and R™ together represent -O-Z-0-, -O-Z-S- or

AMENDED SHEET
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-S-Z-8-, reaction of a corresponding compound of formula VI, as defined:
above, with a compound of formula HOR™, HSR*®, HO—Z-OI:I,
HO-Z-SH or HS-Z-SH (as appropriate), wherein R**, R*® and Z are as
defined in Claim 1;

(1) for compounds of formula I in which one of R* and R® represents

-NH, and the other represents H, reduction of a compound of formula VII,
OH

’

|

5 R4 R#1

Vii
R+
N - R® " N—pi
Rz
wherein R!, R? and R*' to R* are as defined in Claim 1;
(m) for compounds of formula I in which one or both of R* and R®
represent -N(R**)R** in which one or both of R* and R"“ represents C.g
alkyl, alkylation of a corresponding compound of formula I in which R*
and/or R* represent -N(R**)R3* (as appropriate) in which R* and/or R**
(as appropriate) represent H, using a compound of formula VTII,
R*L' . vl

wherein R" represents C,.¢ alkyl and L' is as defined above;
(n) for compounds of formula I in which R' represents a structural fragment

of formula Ia in which B represents -L-O-, reaction of a compound of

formula IX,

AMENDED SHEET
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IX
R
R4 " N— L—OH

Rz
R¢ RS
wherein R% R*®, R® R* R’ R* to R*, A and L are as defined in Claim 1,
with a compound of formula X,
R°OH X
in which R® is as defined in Claim 1;
(o) for compounds of formula I in which R’ represents a structural fragment

of formula Ia in which A represents C, ¢ alkylene and B represents -N(R')-
L- (wherein the group -N(R'%)- is attached to the carbon atom bearing R*

and R?), reaction of a compound of formula XI,
R®

XI

— * —R13
R¢ RS
wherein A" represents C, alkylene and R%, R™, R*®, R*, R%, R"* and R to
R* are as defined in Claim 1, with a compound of formula XII,
R-L-L? XII
wherein L? represents a leaving group and R® and L are as defined in Claim

I;
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(p) for compounds of formula I in which R' represents a structural fragment

of formula Ia in which R* represents -D-NH,, reduction of a corresponding

compound of formula XIII,
3a
R /R
s RS Rt
Xt
R#
Fee R4z
Ri‘/N '-—A7<B— Re
N 3/0 RS

wherein R?, R*, R™, R®, R%, R* 1o R*, A, B and D are as defined in Claim
1
(@ for compounds of formula I in which R* represents
-D-N(R*)C(O)NH(R''®), reaction of a corresponding compound of formula I
in which R* represents -D-N(R*H with & comipound of formula XIV,
R'"N=C=0 X1V
wherein R'"® is as defined in Claim 1;
(r) for compounds of formula I in which R* represents -D-N(H)[C(O)],NH,,
reaction of a corresponding compound of formula I in which R* represents
-D-NH, with oxalic acid diamide; |
(s) for compounds of formula I in which R* represents -D-N(R®*)R®, wherein
R? and R® are as defined in Claim 1, provided that R® does not represent H,
reaction of a comresponding compound of formula I, in which R* represents
-D-N(H)R® with a compound of formula XV,
R™.L’ XV
wherein R* represents R® as defined in Claim 1 except that it does not
represent H, and L represents a leaving group;
(t) for compounds of formula I in which R* represents -D-OR’ in which R’

represents C5 alkyl, -E-aryl or -E-Het!, reaction of a corresponding
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compound of formula I in which R* represents -D-OH with a compound of
formula XVI, |
R™OH XVI

wherein R™ represents Cy4 alkyl, -E-aryl or -E-Het', wherein Het' is as
defined in Claim 1;
(u) for compounds of formula I in which R' represents a structural fragment
of formula Ia in which R* represents -D-OR’ (in which R’ represents C;.
alkyl, -E-aryl or -E-Het'), reaction of a corresponding compound of formula
XVII,

R® R3a

5 R® R4t

XVII

R“
N~ R® A VI B—RS
Rz

wherein R?, R*, R®, R®, R®, R* to R*, A, B and D are as defined in Claim
1 and L? is as defined above, with a compound of formula XVI as defined
above; .
(v) for compounds of formula I in which R* represents -D-OR’, wherein R’
is as defined in Claim 1, provided that it does not represent H, reaction of a
corresponding compound of formula I in which R* represents -D-OH with a
compound of formula XVIII,

R™.L* XVIII
wherein R™ represents R’ as defined in Claim 1, except that it does not
represent H, and L* represents a leaving group;
(w) for compounds of formula I in which R* represents halo, substitution of
a corresponding compound of formula I in which R* represents -OH, using

an appropriate halogenating agent;
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(x) reaction of a corresponding compound of formula XIX,
da
R /R
R R41
XIX
RM
R42
H”N R48 N—-Rt
wherein R', R*, R® and R* to R* are as defined in Claim 1, with a
compound of formula XX,
R.LS. XX

wherein L* represents a leaving group and R is as defined in Claim 1;

(y) for compounds of formula I in which R? represent C,.,; alkyl, which
alkyl group is substituted at the C-2 carbon (relative to the bispidine
nitrogen) with OH or N(H)R™, and is otherwise optionelly substituted with
one or more further substituents as specified in Claim 1 for R?, reaction of a

compound of formula XIX as defined above with a compound of formula

XXA
2a
>

Xa
wherein X, represents O or N(R’o) and R* represents C,_1o atkyl, optionaliy
substituted with one or more substituents as specified in Claim 1 for R%
(z) for compounds of formula I in which R? represents tetrazol-5-yl,
reaction of a corresponding compound of formula I in which R? represents
-CN with a source of the azide ion;
(aa) for compounds of formula I which are bispidine-nitrogen N-oxide
derivatives, oxidation of the corresponding bispidine nitrogen of a

corresponding compound of formula I, in the presence of a suitable

oxidising agent;
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(ab) for compounds of formula I which are C,4 alkyl quaternary ammonium
salt derivatives, in which the alkyl group is attached to a bispidine nitrogen,
reaction, at the bispidine nitrogen, of a corresponding compound of formula
I with 2 compound of formula XXI,

R"-L? XXI
wherein R® represents C, 4 alkyl and L? is as defined above;
(ac) conversion of one substituent on R® to another;
(ad) conversion of one R? group to another; or
(ae) deprotection of a protected derivative of a compound of formula I as
defined in Claim 1.

44, A compound of formula II, as defined in Claim 43, or a protected

derivative thereof.

45. A compound of formula VI, as defined in Claim 43, or a protected
derivative thereof.

46. A compound of formula VIJ, as defined in Claim 43, or a protected

derivative thereof.

47. A compound of formula IX, as defined in Claim 43, or a protectéd

derivative thereof.

48. A compound of formula XI, as defined in Claim 43, or a protected
derivative thereof.

49. A compound of formula XIII, as defined in Claim 43, or a protected
derivative thereof.
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50. A compound of formula XVII, as defined in Claim 43, or a protected

derivative thereof.

51. A compound of formula XIX, as defined in Claim 43 (provided that at
least one of R*™ and R* represents -N(R*)R¥*, wherein R* represents a
structural fragment of formula Ia, as defined in Claim 1), or a protected
derivative thereof.

52. A compound of formula XXII,
R

XXl

R4 N—H

H/N

wherein R*, R® and R* to R* are as defined in Claim 1 (provided that at
least one of R* and R™ represents -N(R**)R**, wherein R represents a
structural fragment of formula Ia, as defined in Claim 1), or a protected

derivative thereof.

53. A compound of formula XXIII,
0

s R® R#1

XX
R4

R42

Rsé N—H

R

wherein R? and R* to R* are as defined in Claim 1, or a protected

derivative thereof,
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or carrected declaration was received on (date), 07 Scptember 2001 which was received within the time limit
261er.1,

Je reforred o under items 1(I) 1o (Iv} whether or not the declaration complies with Rule 4.17, will be
e to the designajed Offices concemed pursuant to Rule 47. I(l-m-) and any declaration refesred to under item
T, 'I w'r'lll bepublilhdupnrtoﬂhe pamphiet pursuant to Rulo 48.2{a)(x). '
b

Eih

3 m :Mﬁ add ar correet the declaration within the time Himit nldcr Ruie 26¢er.1.

e I'i"heglg:dnltmn. was received on (date)
I' wh'ich was after the expimtion of the time limit under Rule 26ter.1; therefore, any such declaralion referred to under uems
i;l(n p,(lv) will not be communicated to the designated Offices concemed, any such declaration referred to under ilem 1(v)

- i
I_E ]
%

-' E{E_
€

.f"'-

..............__.__...
"
o g

!; not be publishcd as part of the pamphlet, and any signed declaration referred 10 under item I(iv) is aftached. Such
Ii lllr.ll tgon should be submitted by the applicant directly io the dullnlhd Offices concerned.
o .
! The lppllelnl'l aitention is drawn 10 Rule 51542 which provides that tho designaied Office shall not, unlcas it may reasonubly
‘dqum,. .,vmdly of the declaration concemed, require any document or evidence relating to Lhe subject matter of any
| deciaration ‘complying with Rulc 4.17(i) to (iv) which s contained in the request or submitted (o the (nternational Bureau or
dl;eitli po"|l|r. designated Office, Note, however, that Rule $15ir.2 may not spply in respect of cerigin Siaies. For further
hﬂ?:nnmuﬁi. see Notes o the request form, Box No, VIII.
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s. A wpi:of this notification is being sent to the receiving Office and the Intematianal Searching Authority.
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: GLOBAL INTELL T:%ﬁ.l:: PROPERTY
: (ENEENOTIFICATION RELATING TO AstraZeneca AB | 0aTE | “Nip
! ; DEC'ARATION MADE UNDER PCT RULE 4.17 S-151 85 Sodertilje ’
| iR SUEDE S
Do W 26ter.2(b), 47.1{a-ter) and 48.2(a)(x) T ———
éé%_ Adinistrative Instructions, Section 419) WIOK 05 NOY 2001 les
- 'h-; 1 ' . nATA e —— et s
Date of ma un; daymonth/pear) ENT ENTERED
[~ %gEi%29 October 2001 (29.10.01) WN&F —
Appllﬂnl'l nngr.-nt 1 file reference ’ ___l
LSRR 100090-1 WO IMPORTANT NOTIFICATION ™ — > = =
Internetional’ 'application No.
LR st Intemastional filing dute (dawmonth/year)
L, .Lﬁ*& PCT/SE01/D1544 04 July 2001 (04.07.01)
Appl- ) IR, ;I
akig ASTRAZENECA AR
1y .::_m?"“"i'lum Is hmby notified of the (ollowing regarding the declaration Ind!uled below in respect of
A (na d in the declaration)
16 dmllnuou #3 to the identity of the inventor (Rules 4.17(1) and S15t. I(a)(f) and Section 211)
'(n;. P' dullrltlon as to the applicant's entltlement, as at the intemationyl filing date, 10 apply for or be gruniod a patent
};+43caq 1 (Ratles 4.17(ii) and $1bis.1(eX(1) and Section 212) .

' ) = '“.:The Internationn) Bureau of WIPO Authorized officer
i - ' P 34, chemin des Colomboties Beate GIFFO-SCHMITT
: . :;5'-' 1211 Geneva 20, Switzerland

melle No. (41-22) 740.14.33 Telephone Na. (41-22) 338.83.38
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P CT For receiving Offico use only -
Intarnational Application No.
REQUEST
international Filing Dats
The undersigned requests ﬂmt the pmum Vv
international
scconding to theﬂmn Coopenuon Treaty. Name of receiving Office and “PCT International Application™
icant's or 's file reference
(12 mazimem) 100090-1 WO

Box No. I TITLE OF INVENTION
NEW BISPIDINE COMPOUNDS AND THEIR USE IN THE TREATMENT OF CARDIAC
ARRHYTHMIAS

BaxNe.  APPLICANT -D'l'hilmiulninvm

Name and address: (Family nans followed by AmS; -iq-luwy.ﬂl qficiol daripmatine | Telcphone No.

znﬁawﬂ.ﬁ.ﬂmfﬁ .’f."""’.« s meioieny ¢ | +46 8 553 260 00

AstraZeneca AB Facsimile No.

S-151 85 Sodertalje +45 8553 288 20

Sweden Teleprinter No.

Applicant's registration No. with the Office

"Stalo {that is, counzry) of aationalify: Stato (that is, country) of residence:

SE SE .

'gllpmnulpg‘l;m Ddlddnmd dld- lunm DE}-WW qhnsmﬂlmd"l:

Box No.1lI FURTHER APPLICANT(S) AND/OR (FURTHER) INVENTOR(S)

?':."“'.‘u'".i_.m,...;“.u...g 'U n"‘&-dumh in this | THIS pevson ix;

Do s the applicans s Siace ket 5, 60unD) f eminee 1o Stute frockiance s ticatad balow) [ spplicam onty

ANDERSSON, Kjell PP

AstraZeneca R&D Mdindal X spplicant and inventor

S-431 83 Mdindal D inventer aaly (f this chech-box

Sweden I marked, do not fill in beiow.)

Applicant’s registration No. with the Office

L’Sﬁuﬂﬁdkmw}wl‘mﬁﬂli&y: Stats (that iz, coumiry) of residence:

SE SE

il W |l W EA - e (A W T

m Further applicants and/or (further) invantors are indicatod on & continuation sheet.
Box Ne. 1V AGENT OR COMMON REPRESENTATIVE; OR ADDRESS FOR CORRESPONDENCE

The psrion identified below is hereby/has been appointed to act on behalf commen
of the pplicani(s) before the competent Intermasivnal Authoritics ax: [ZI agomt qununm

Name snd addrem: nrnwu-ﬂnu ghven - for a lepal entity, full oficial decignation. | Talephone N

e i foeal e o et of o) +46 B 553 260 00
Global Intellectual Pmperty Facsimile No.
AstraZeneca AB +46 8 553 288 20
S-151 85 Sddertilje Teleprinter No.

Sweden

Agent'sregistrution No. with the Office

Address for correspondance: Murk this check-box whare no ©r COmmon repraseniative in/has been appoinied and the
D mnbwuuuﬁ?n?hdb:ﬂ:uunmﬂnd&umvhﬁmdmuﬂuﬂhm

Form PCT/RO/101 ({iret sheet) (March 2001) See Nolex to the request form
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Coptinpation of Box No. Il FURTHER APPLICANT(S) AND/OR (FURTHER) INVENTOR(S)
{f none of the foliowing sub-baxes is used, this sheet skould nos be included in the requese

STRANDLUND, Gert

et s, ol e o S b e
Box ix the pplicant s Stese (thot is, couniry) of residence fno Swte of I indicated below) ] sppticant only
BJORE, Annika . .
AstraZeneca R&D Maindal [X] sppticast end vt
S-431 83 Mdindal O ooy i ooy
Swaden

Agplicant’s registration No. with the Office
State (that is, couniry) of nationality: State {Ehat ir, country) of residence:
SE SE
e [ CJiGEpecs, X yiuty [ &k
s e e e it | it e
Bax iz the applicent s Swie (that ir, country) of e State qf' is indicaied below,) [C] spplican cnly
BJORSNE, Magnus . i
AstraZeneca R&D Mdindal (X st p
S-431 83 Méindal [ Bried @ et n by
Sweden Applicant’s registration No. with the Office
Stata {thet is, country} of nationslity: State (that iy, coumery) of residence:
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Boz s the applicant s Saxte (that ls, country) of residence MMU D applicant only
PONTEN, Fritiaf (K] spplican xnd isvemtor
AstraZeneca R&D Maindal - e
S-431 83 Moindal OO et & i ety
Sweden Applicant’s registration No. with the Office
Stutn (theet iy, country} of nationality: State {that Is, couniry) of residence:
SE SE
'lf;lrllgﬂlnlllpgrllm Ds designated Dmﬂ%ﬂm mﬁlmﬂlﬂ&nﬂ Dhlﬂﬂhﬂlﬂlﬂl‘:
s ek o o i o e e e | T P
Baiethe pphcans s Sy (tht £, iy of resdencs (a0 Sete of iy omce s inlicatodbelow,) [] sppiicant only

[X] epplicant and inventor

AstraZeneca R&D Médindal

$-431 83 Mdindal [ Bt &l oot
Sweden Applicant’s registration No. with the Office
Suats (thar i, couniry) of nationality: State that iy, counlry) of regidance:

SE SE

R [ fivee eSS, RESSy [ SRy

[¥] Further applicants andor (further) inventors are indicated on another continuation sheet

Form PCT/RO/101 (continuation sheet) (March 2001)

See Notes ta the request form
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SVENSSON, Peder _ .
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Sweden

Applicant's registration No. with the Office
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TOTTIE, Louise . .
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Applicant’s registration No, with the Office
State (that iz, cnntry) of nationalify: Stata (that Ir, country) of residence:
SE SE
Rupﬂnnlnpg#um Dﬂ#ﬂ Dﬂm‘nﬂp .lhllnlhdsm Dhsnnmdlni':
Name and addresy: (Fawily none followed by a legal entity, foii official daviguation. | This person is:
B e g i e e | 0

] seplicent and investor
D inventor cul g%;hcﬂm

Applicant’s rogistration Na. withthe Office

Stir (rhat ix, cowntry) of nationality: State (thai ir, country) of romidence:

Thi s .
h:;:-nmupgg.m Dnlldul.uul Dulli:lpul 'r:u!c DhUanlmu 2“""‘“‘5."
Name and address: (Favily name name lllb‘ full afficial designaiion : -
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[[] sppticant and inventor
[ Bt ot iy

Applicant’s registration No. with the Office

Stato {that iy, country) of natienality: State {that Is, country) of residence:

Erua.p;lmulpghum Dﬂ:lpu Dﬂm&ﬂw Dmumsm- Dthhunﬁmdla
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Baxz No.V DESIGNATION OF STATES Mark the gpplicable check-boxes below; at least one must be marked, *
The following designations e hereby mads under Rule 4.9(a):
Regional Patent
n AP ARIPO FPatent: GH Ghana, GM Gambis, KE Kenys, LS Lesotha, MW Malawi, MZ Mozambique, 8D Sudan,
SL Sierra Leone, SZ Swaziland, TZ Unjted Republic of Tanzania, UG Uganda, ZW Zimbalrwe, and any other Siate which is
2 Contracting Stats of the Harare Protocol and of the PCT
B EA EorasiasPatent: AM Armenia, AZ Azerbeijan, BY Belarus, KG Kyrgyzstan, KZ Kaxakhstan, MD Republic of Moldova,
RU Russian Fedemtion, TJ Tajikinan, TM Turkmenisten, gnd any other State which is s Contracting State of the Eurazian
Patent Convention and of the PCT
B EP Europesn Patest: AT Auatris, BE Belgium, CH & LI Switzeriand and Lischtenstein, CY Cyprus, DE Germany,
DK Denmark, ES Spain, FI Finland, FR Freace, GB United Kingdom, GR Groeca, IE [reland, IT Italy, LU Luxembourg,
MC Monaco, NL. Netherlands, PT Portugal, SE Sweden, TR Turkey, snd any other State which is a Contracting State of
the European Patert Convention and of the PCT
K} OA OAPI Pateat: BF Burkina Faso, BJ Benin, CF Central African Republic, CG Congo, CI Chts d'Ivoire, CM Cameroen,
GA Gabon, GN Guinea, GW Guines-Bissau, ML Mali, MR Mauritanis, NE Niger, SN Senegal, TD Chad, TG Togo, and any
::;m:’:i:: mmberSuuoI'OAPhndlCmmm' State of the PCT (ff other kind of provection or treatmant desired,
ondomed BRE) . . ... ... .. i eiiiiieiiiiiiayeetaanrreiasaearaaaanaranen Ceeveeacavanan
National Patent (ifother kind of protection or treatment datired, specify on dogsed ting):
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JHERPF Finland,.......oovnienninnnns ‘MKmfmeuwllvRepubhcof R YU Yugoslavia ......c.ounn.. .
Wl GB United Kingdom Macodamia ....oovvennenenne K ZA South Africa....... s
0 GD Grenada B MN Mongealia K zwzimbabwe ... ...............
Check-boxes below reservad for designating States which have become party to the PCT after issunnce of this sheet:
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BoxNo. VI PRIORITY CLAIM
The priarity of the following earlier application(s) is hereby claimed:
of u::‘;'“lppd?.mon of uﬂ:'“mm el somfication: Whau.urliu- lpphnnm if; : —
o Sl e

o 1)

.07.2000 0002603-9 Sweden {SE)

(07 July 2000)
item (2)

27.07.2000 0002788-8 Sweden (SE)

(27 July 2000)
itam (3)

itemn (4)

item (5)

(] Further priority claima are indicated in the Supplemental Box,

The receiving Office is requested to prepare and tranamit to the Interational Bu-ulmﬁedupyoﬂhulﬂll'lpplluuon(l)@nb
{f the eariler application waz filed with the Office which for the purpases of this international applicarion ix the receiving Office) identi

above ax:

O aies @ iwn) B em@ [0 iene O im@ O weme OGNS e
* Where the sarlier application it an ARIPQ indicate ar lsast one country the Paris Canvention Protection
Indurriol Property o ane Mamber of the P mﬂpmmmzpmmﬂdmﬁruwm.j

Box Na. VII INTERNATTONAL SEARCHING AUTHORITY

Cholee of International Sﬂl'tllnl Anthority (IIA) {iftwo or m%hﬂﬁ'd% are compaten! io carry oul the

Request to nse results of sarller search; refereace to that search (If an eoriler search har been carried our By or requested from the
Inmernationa! Searching Authority):
Date (deyvinonthiear) Number Country (or regional Qffics)

13 March 2001 SE00/00831 Sweden
Box No. VIIl DECLARATIONS

The following deciarations are contained in Boxea Nos. VIII (i) to (v) (mank the applicabls Number of
chech-bozes below and indicate in the right column the mambar of sach type of declaration). . declaations
[] BoxNo. vl () Declarstion s to the identity of the inventor
D Bax No. VIII (ii) Declaration as to the applicant’s entitlement, as st the intemnsiional filing

date, to apply for and be granted s patent
[ Box Ne. VIl (iii) Declaration a» W the applicant’s entitiement, as at the international filing

date, to claim the priority of ths earlier spplication
[ BoxNo. Vi (iv) Declaration of inventorship (only for the purposes of the designation of the

Uhited Stutes of America)

[J BoxNe. VI (v} Declaration aa to non-prejudicial disclonrey or exceptions to lack of novelty

Form PCT/RO/101 (third sheet) (March 2001) See Notes to the raquest form
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Sheet No. ...8...
Box No.IX CHECK LIST; LANGUAGE OF FILING
This internationa| application contalns: 'lll'l.l;ll(n;lmnuml application is lﬂmﬂm Ig‘the following N;nnhn'
llowing number s applivable chech-baxes indicate in of items
® m ia Pllll' l'um:or Jﬂ‘ the mhr of each tem):
81 2 ﬂ original separate power of attorney 2
‘H"'le ("d:";! g2 | 3O original genenal power of atiorusy
¥ 4, attorney; reference number,
claima 2 K Tata00t ey ermes SRR 1
drawings . 5.0 netement expisining inck of signatmm
Sul I namber of . 510 6.1 ml}dumuﬂl)ulmuﬁdmnm!h.w“
o e B 7.0 translation of intemational spplication into
z;hvﬂuhm. ........................................
Yo or not alyo 8.0 mmﬂuﬁmmmummln
b 9.0 wlequmm liming readable form (indicate also
\ in uter 1
Total number of shests 110 uﬂmmhofmﬁ;':'l?dhhn. CD-ROM, CD-R wm")')”
(b) sequence listing part of description filed in () [ copy mubmitted for the purposas of intamationsl search
computer readable form under Rule 13iar only (and not as part of the
() O only (under Section 801(aXi)) 0 'r'“;::""‘ f‘mﬂzm o nig =
(H ‘only whers check-bax is marked
0 z':d'm 1o being !'.I:ll( cohomn) additional copies mal'udu{g.ovhm nppll:lble.
the copy for the purposes of international search under
. g;lﬁlr l;l;-’lﬂﬂ'l lhlu. Ruls 13gr
or on (iil) [J wgether with relevant statcment as to the identity
,,,..mm..w of tue copy or coplas with e suancelsing par
...................... 10. Jf§ othor (specihy: ITS report SE00/00831, .. ... . 1
Figare of the druwings which Language of fillng of the
should asccompany the abstract: international application:  English

SIGNATURE OF APPLICANT, AGENT OR COMMON REPRESENTATIVE
Nixxt 10 anch signaturs, indicote the nawe of the persor: sigwing and the coparity in which the parsan siges (if ruch coparity is not obvicus fram reding the requey).

StGdertilje,

4 July 2001

Christer Wahistrdm

Global Imellectusi Property, AstraZeneca AB

For receiving Office uss only

. Date of actual receipt of the purparted
internationa] spplication:

1. Drawings:

mrddd?ldormﬂz:pldmblnﬂhhn
timoly recei or
the ¥ 3 papars i wengs comp D§

Form PCT/RO/101 (jast sheet) (March 2001)

appli

4. Daie of timely recaipt of the [ ] oot received:

wmwu-undnr Article (2)
5. Internetional Searching Authority 6. Transmiital of search dely

(|nwurmmem|pa=n)= ISA/ D umtil search fee is p:dm ved

Far International Bureau uss only
Date of receipt of the record
hylh:lmﬂ::mlﬂmm
See Notes to the request form



-7 - 0094
“The demand maat be filed directly with the compeient International Praliminary Examining Authority or, if iwo or more Authoritiey are competent,
with the one chasen by the applicant. The full name or two-letter code of that Authorlty may be indicated by the applicant on the line below:;

ipEas SE___

PCT CHAPTER II

DEMAND

) under Article 31 of the Patent Cooperation Treaty:
The undersigned requests that the international application specified below be the subject of
international preliminary examination according to the Patant Cooperation Treaty and
hereby clects all eligible States (except where otherwise indicated),

For Internationsal Prelimi Examining Authority use only

| ldentification of IPEA _ Date of receipt of DEMAND

r—_ —— — . . 'l

BoxNo.1 IDENTIFICATION OF THE INTERNATIONAL APPLICATION ‘:‘6’35'5'0'_:' WO fle referenc
International application No. hmm.(ﬂ“:jll ﬁliggo d:l:e gqoi.’mazlgg?‘nnr) (Elrli;lTI:) Irllonz%gge gm&bgﬂ)
PCT/SE01/01544 uly 2001 (04.07.2001) Uly 2000 {07.07-2000)

Title of mvention
NEW BISPIDINE COMPOUNDS AND THEIR USE IN THE TREATMENT OF CARDIAC
ARRHYTHMIAS

Box No. Il APPLICANT(S)

. . Bra i Telephons No.
N B s s melul poe oo e S sy {4 icte dsuaion Els 8 553 260 00
AstraZenecfa AB _ Facsimile No.
S-151 85 Sddertdlje +46 8 553 288 20
Sweden Toleprinter No.

Applicant’s cegistration No. with the Office

State (that is, country) of nationality: Stwate (that ls, country) of residence:

SE SE

Name and address: (Ravily mame follzwad by given name; for a legal entty, full aficial designation. The exdress wruat inchade pastl code and mame of country)
ANDERSSON, Kjell

AstraZeneca R&D Mdindal

S-431 83 Mdindal

Sweden

State (that is, country) of nationality: State (that is, couniry) of residence:
SE SE
Name and address: Family nane foliowad by ghwn nons; for a lepal ensit, full officlal designution. The address svust inchaly panal code ard mane of coundry,)

BJORE, Annika
AstraZeneca R&D Mdindal
S-431 83 Mdindal

Sweden

State (that is, couniry) of nationality: State (tha i, counrry} of residence:
SE SE

E Further applicants are indicated on a continuation sheet.

Form PCT/IPEA/401 (first sheet) (March 2001; reprint January 2002) See Notes io the demand form
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International application No.
Sheat No. 2. PCT/SE01/01544

Continuation of Box No. I1 APPLICANT(S)
{f none of the following sub-baxes is ured, this sheet should not be Inclided in the demand

Name and address: (Fawlly sane joliowad by given nae; for a iagal andiy, Al offcl designation. The askiress wust inclvie postal code and nams of oty
BJORSNE, Magnus

AstraZeneca R&D Mébindal

S-431 83 Moindal

Sweden

State {that is, country) of nationality: State (that Iy, country) of residence:
SE SE

Name and address: (Family nome followed by given ncme; for a lgal entity, fill official designation. The address suat inchade posal code and nome of country)

PONTEN, Fritiof
AstraZeneca R&D Mdindal
S$-431 83 Méindal

Sweden

State (that is, country} of nationality: Stato {that is, country) of residence:
SE . SE

Nama and address: (Family nams followed by ghven name; for a lagal entity, fidl afficl designation. The address maust inclucls pastal cods and name of country)
STRANDLUND, Gert

AstraZeneca R&D Mdéindal

S-431 83 Médindal

Sweden

State {that ir, country) of nationality: State (that is, cowntry) of residence:
SE SE

Name and address: (Family nams fallowsd by given none; for a ingal endity, full officlal designation. The addrexy munt Inchude postel code and naws of counsry)
SVENSSON, Peder

Nordenskididsgatan 12
S-413 09 Gateborg
Sweden

SSIaE (that s, country} of nationefity: State {that Is, country} of residence:

Further applicants are indicated on another continuation sheet,

Form PCT/IPEA/40] (continuation sheet) (March 2001; reprint January 2002) See Notes to the demand form
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International application No.
SheetNa. 3. PCT/SE01/01544

Coutinustion of Bax Na. IT APPLICANT(S)
if none of the following sub-baxes is used, thix showt shoulkd not be inclhuded in the demand

Name and address: (Family nasw foliowed by given name; for o isgal eniity, full efficial devigrotion. The ackirear sst inchude pastal code and name of counsry)
TOTTIE, Louise

AstraZeneca R&D Md&indal

S-431 83 Mdindal

Swaden

State (that is, country) of nationality: State (that ls, country) of residence:
SE . SE

Name and address: Mnﬂnﬂbﬂum Jor a lagnl ey, Al afficial designation. The ackiress naust inchuds postal cods and name of counsry,)

State (thar is, country) of nationality: Statc {that Is, country) of residencae:

Name and addrexy: (Family name followed by given name; for a isgal wntity, fulf qficial devignation. The ackdress must inchudy postal code and mawe of cowry)

State fthas Is, country) of nationality: State (that ls, country) of residence:

Name and address: (Famlly acme followad by ghen mans; for a lepal enity, full afficial deslgnation. The address st inchads pasted coce and nawe of coniry)

State (thai is, country) of nationality: . State {idat is, country) of residence:

L__l Further applicants arc indicated on another continuation sheet.

Form PCT/IPEA/401 (continuation sheet) (March 2001; reprint January 2002) See Notes 1o the demand form




‘ - 0097

4 International application No.
Sheet No. .. PCT/SE01/01544
Box No. Il AGENT OR COMMON REPRESENTATIVE; OR ADDRESS FOR CORRESPONDENCE

The following personis K] agent [[] common representative
and B] has been appointed sariier and represents the applicant(s) also for international preliminary eummon
EI is hml;y appointed and any sarlier appointment of (an) agent{s)/common representative is hereby revoked.

[ ] is hereby appointed, specifically for the procedure befors the International Preliminary Examining Authority, in addition to
the lgen(:v;numn reprosoutative appointed erlicr.

Name and address: Fnﬂn:uﬂbwd by given name; for a tq:lf entity, full official designation. | Telephone No.

micst include postal cods and name +46 8 553 260 00
Global Intellectual Property Facsimile No.
AstraZeneca AB +46 8 553 288 20
S-151 85 Sodertdlje Telepsinter No.

Sweden

Agent's registration No. with the Offica

D Address for correspondence: Mark this cheek-box where no Iﬁ:m or common representative is'has bean appointed and the
space above is waed instead o indicate a special addrezs to which comrespondence should be sent.

Bo_l' No. IV BASIS FOR INTERNATIONAL PRELIMINARY EXAMINATION

Statement concerning amendments:*

1. The applicant wishes the international preliminary examination to start on the basls of:
{X] the international application s originally Filod
the description as originally filed

as amended under Article 34

the claims as originalily filed
asz amended under Article 19 (together with any accompanying statement)

as amendnd under Article 34

0100 230

the dmwings as originally filed
as amended under Article 34

0]

2. [] The applicant wishea any amendment to the claims under Article 19 to be considered as revoraed.

3. D The applicant wishea the start of the international preliminary examination to be postponed until the expiration of 20 months
from the priority date unloss the International Preliminary Examining Authority receives a copy of any amendments made
under Article 19 or a notice from the applicant that he doos not wish to make such amendments (Rule 69.1(d)). (Thir check-
bax may be marked only where the time limit unider Ariicle 19 kas not yet axpired)

* Where no check-box is marked, international preliminary examination will start on the basis of the international application
as originally filed or, where a copy of amendments to the claims under Article 19 md/or amendments of the international application
under Article 34 are received by the Intemnational Preliminary Examining Autharity before it has begun to draw up & written opinion
or the intemational preliminary examination report, as 30 amended.

Language for the purposes of International preliminary examinatlon: E,n_qhgb
E which is the language in which the intemnational application was filed
I:I which is the language of a translation furnished for the purposos of international search.

D which is the language of publication of the intamational application.
D which is the language of the transiation (to be) furnished for the purposas of internationa! preliminary examination,

Box No.V ELECTION OF STATES

The applicant hereby elects sll eligible States (that is, all Siates which have been designated and which are bound by Chapter Il of
the PCT) -
excluding the following States which the applitant wishes not tu elect:

Form PCT/IPEA/401 (second sheet) (March 2001; reprint January 2002) See Notes to the demand form
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Suecxa. .5, PCT/SE01/01544
Bex No. V1 CHECK LIST
The demnand is sccompanied by the following elements, in the language refarred to in For International Proliminary
Box No. IV, for the purposes of international preliminary examination: Examining Authority use only
recaived not recelved
1. translation of international spplication ; sheets O O
2. amendments under Article 34 : sheets O O
3. copy (or, where required, translation) of
smendmenty under Articls 19 : sheots O O
4. copy (or, where required, translation) of
statement under Article 19 D sheets D D
5. latoer : sheeta O |
6. ather specify) : theets D D
The demand is slso sccompanied by the item(s) marked below:
1. [K] fee calculation sheet 5.[] statement explaining lack of signature
2.[] original separate power of sttorney 6.[] sequence listing in compurter readable form
3.[] original genernl power of attomey 7.[] other (specify):
4.[X) copy of general power of attornoy;.
reference number, if ay: QF 36825/2001

Box No. VII SIGNATURE OF APPLICANT, AGENT OR COMMON REPRESENTATIVE
Naxt to each signaiure, imlicnte the name of the person signing and the capacity in which the parson signr (if much capacity is mot obvious from refing the demand).

Sddertalje, 18 January 2002

e " oy ————

argaretg/Linderoth
Global Intellectual Property, Patents, AstraZeneca AB

For International Preliminsry Examining Authority use only
1. Dute of actual receipt of DEMAND:

2. Adjusted date of receipt of demand due
to CORRECTIONS under Rule 80.1(b):

3 D The date of receipt of the demand is AFTER, the expiration of 19 months The applicant has been
’ from the priority date and item 4 or 5, bolow, does not spply. informed accordingly.

4 D 'lll'lulfd;:sofmeiptofmedemmdilwnﬂmdlepuiodoflﬂmnnﬂuﬁomlheprioﬁlydmuexmdedbyvimeaf
. e 80.5.

5 D Although the date of receipt of the demand is after the expirution of 19 months from the priarity date, tha delsy in arrival
) is EXCUSED pursuant to Rule 32,

For International Burean nse only

Demand received from [PEA on:

Form PCT/IPEA/401 (last sheet) (March 2001; reprint January 2002) See Notes (o the demund form




CONSULADO GENERAL DE COLOMBIA

3JRA0D FLOOR, 15 18 GHEAT TITCHFIELD STREET, LONODON W1P 7FB
TELEPHONE 020-7837 8883 » TELEFAX 020-7837 5004
E-MAIL conaulco@consuico.deman.co.uk

El suscrito Consul General dc Colombia en Londres, vistos los documentos presentados
ante este Despacho,

CERTIFICA

Que, J.B. HODGSON, Notario Piblico de Macclesfield, Cheshire, Inglaterra, legalizé
la firma del documento precedente y su firma se encuentra certificada por J.
GARBRAH, Oficial de del Ministerio de Relacione Bxteriores Britdnico, firma que se
encuentra registrada en este Consulado General.

Que, AstraZeneca AB, es una Sociedad constitulda, organizada y existente en
Sodertalje, Suecia, y que cumple con su objeto social de acuerdo con las leyes de ese
pafs.

Que, DAVID ERIC GILES, en su calidad de Representante Legal de 1a mencionada
Sociedad, debidamente autorizado otorga el documento precedente y su firma sc
encuentra [egalizada por J.B. HODGSON, Notario Piblico de Macclesfield, Cheshire,
Inglaterra, Gran Bretafia.

El Cénsul General no asume responsabilidad por el contenido del mencionado
documento.

Dado en Londres, Inglaterra, Gran Bretafla, a los quince (15) dlE§§ mes de

Noviembre de dos mil (2000). EEZ
PSR =
Certificacién No.11 /1722 oS 2 s
Derechag; US 106,00 CANCELADOS SRR S
) m o=
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‘. . » |'‘BRIGARD & CASTRO 00 W

o " . SANTAFE DE BOGOTA - COLOMBIJA - U1 -
PODER o ' POWER OF ATTORNEY
Yo (nosotros) ASTRAZENECA AB I (We ASTRAZENECA AB g’
Domiciliado(s) en: $-151 85, Sodartalje, Domiciled in: S-151 85, Sodertalje
SUECIA SWEDEN

Nombro{amos) a. RAMIRO STRO DUQUE vy/o Heraby appoint RAMIRO CASTRO DUQUE and/or %
HECTOR GOMEZ MEJIA, d+ Sentafé de Bogota, HECTOR GOMEZ MEJIA, of Santafé de Bogots,
Colombla, apoderados verdaderlol y legales con poder Colombla, my {our ) true and lewful attomeys with !
especial, amplio y suficlents, para recabar de las oficinas speclal, ample and sufficiant power to obtain from the

y autoridades colombianas admlrhltmﬂvas, judiciales y de Colombian administrative, judicial and police offices ..
poiicia, en cualquler Instancla olracurso, la obtenclon de and authorities, in any Instance, privileges of patents ﬁ‘
patentas de Invencion, registros de marcas, disefios of Invention, registratior of trademarks, Industrial -
industrialas, modeloa de utilidag, depésitos de nombrea designs and utllity models; registration of commercial
comerclales y enseflas, mqlstro; de derachos de autor y names and emblems, registration of copyright and
contratos sobre los mismos, obtlanclén de cerlificados de contracts related thersto, certificates of obtainers of

obtentor de varedades veg’mlea. as! como sus vegelable varietias, as well as extenslons, renewals ﬂ

prérrogas, renovaciones, angiaclones de traspaso, and recordal of assignments and changes of name
cambios de nombre y/o domiclilo; elaborar, tramitar y and domicile  related to the above; to prepare,
registrar contratos de licencia y |licenclas de cualesqulera prosecuta and register licenses of any kind; to act as
clasas; intervenlr como demandante o como demandado plaintiff or defendant in any Instunca or recourse, and
en cualquier instancla y recurso ante cualquler juez, before any judge, corporation, public officlal or t
corporacién, funclonario piblico o autoridad en acciones authority In Judicial, administrative and police actions, .

judiciales, administrativas y [de policla tasles como: such as: oppoasitions to the regietration of trademarks;
oposlciones al reglstro de marcgs; acclones de caducidad, caduclty, cancellation and nullity actions; claim actions
cancelaclén y nulidad; acclones relvindicatorias, acclones derived from the obtaining or exploitation of licenses,

derivadas de la obtencidn o |explotacién de licencias; action of unfair competition; penal demands, actions of " e
acclones de competencia desisal; demandas penales; indemnities for damages: claims or observations on
acclones de Indemnizaclén de perjulclos, reclamoe y patent applications, models, Industrial designs and m
observaciones a solicitudes] de patentes, disefios utility models; in the exercise of preventive measures;
Industriaies, modelos de utifidad, en e ejercicio de and In other actions or similar proceadings. .
medidas cautelares y en acclones o medidas -
similares. g

A este efecto, lo(s) faculto{famobs) para elevar solicltudes, To that effect they hereby empowerad fo file
formular descripciones, enmiendas, protestas, applications, formulate descripiions, amendmenits,
declaraciones, oposiciones, ncelaclones, nulldades, protests, declarations, oppositions, cancellations,
apelaclones y reclamos; pagar Impuestos, cuotes y nullities, appeals and claims; to pay taxes, quotas and S
gravamenes preacritos por la|ley; renunclar o desistir a agsessments prescribed by law, renounce or waive u
derechos concedidos o en ;;no de concesion; recibir the rights granted or in the process of granting; to

toda clase de documentos y valores, dando el descargo recelve all kinds of documents and valuables, glving
respactivo, y, en general,| para dar ante dichas the respective releasa of receipt, and, In general, to .
autoridades todoa los pasoa n rios al efacto Indicado take before seid authorities the necessary steps to T3%

y tomar todas las medidas que creyeren conducentes al such effect, and any measures that they may deem ™~
resguardo de mis (nuasiros| intereses), con todas las pertinent to the safeguard of my (our) interasi{g) with

demds facultades legales necesarias. all the other necessary legal powars.

Este poder comprende la facultad de ratificar o confimar This power Includes the faculty to retify or confirm ﬁ

en mi (nuestro) nombre lo acl!.lado as! como la facultad de desist, ssttie and compromise on my {our) behalf, and .
deslstir, tranalgir, comprometar y la de sustituirio en todo o to substitute this power In whglg o5 ik ]
en parte y revocar sguslituciones. Asimismo revoke subs _ ATy A
nombro(amos) a: RAMIRQ CASTRO DUQUE y/o appoint RAMIRGMcA Sk DWEIE knd/or |
HECTOR GOMEZ MEJIA, domiclliado(s) en la Carrera 7 GOMEZ MEIoder i ladnleaSER"7 Nb. ;. '
No. 16-56 Plso ©, mis [(nuestros) spoderados en Piso 9, my [olf} gt -
Colombla, con facultades para recibir notlificaciones y recelve notifics
designar apoderados judldalTs o extrajudiciales. extrajudiclal
" b |

Otorgado y fimado en HUGO NAVARRQ ALFimQted and sianed in _JSPENIN ﬁ

IRAIV}~™D ¥ -=-vr.umlf_ﬂll Al s :
hoy de de 28 e D AN :

Firma Signature AL .-

g LU O (N
Nombre Name - DAVIDERCGRES
Cargo “Title DIRECTOR P SERVICES =




% CERTIFICAD NOTARIAL (S CIEDAD)

Hoy de de :
Personaiments comparecié ante mi

a qulen conazco, y de qulen me consta que fimé el
iﬁnteﬂor documento, debidamente Juramentado declard y
llo que é s

-

Da ASTRAZENECA AB

Iﬂ'E’«:cc:ladad legaimenta constituida para un periodo de
durecldn que adn no ha terminado; que el-declamante
y estd eutorizado por dicha compafifa para conferlr este
poder;, que el sallo sstampado por & al ple de tal poder,
. en nombre y representacién de la expresada compafia,
e& e! sello oficial de eila; y que el objeto pam el cual 88
conflere este instrumento estd comprendido dentro del

de Ia socladad.

'%I suscrito Notarlo hace constar que tuvo a la vista las
pruebas de |a existencia de la socledad.

g Estado de -
con fecha

y que quien conflara el presente poder es su
representants.

m Notario Pabilco (sello)

CERTIFICADO NOTARIAL
. & PERSONA NATURAL
Hoy - de de
' ; comparecid(eron) ante ml

"7 @ quien (es) conozeo.y me consta Gue es(s
persona(s) firnante{s) -dal documanto 0. g Es
quien(es) declara(n) que otorgan eFzSelibolf

" Y proptsitos que en &l se expresan

%

AL EGALIZACI N ANTE CONSUL COLOMBIANQ
“¥ES REQUERIDA

N TARIAL CERTIFICATE (GCORPORATION) -

ontris [0 dayofMM""'of Ieoo
Personally appsarsd befors me

ERIC GILES
bm%‘!&?n. and%nownto me to be ine person who
signed the foregoing Instrument who being by me duly
swom did depose and say that he (she) Is the

DIRECTOR IP 8ERVICES
& ﬁfg,ﬁ-..
of ASTRAZENECA AB u.‘\.,ii‘ P
.I‘.f} o« A R
N

Which is legally constituted for a term nat yet expired,
that deponent Is authorized by said Company to confer
this Power of Attormey: that the seal affixed hersunto by
the deponent In the.-name and on behalf of said
Corporation is the corporate seal thereof and that the
purpose for which this Instrument Is granted is Included
within the corporate purpose of company.

The undersigned Notary Public attests that he has sesn
the documents that prove the existance of the company.

S el
L TAoaRy Lo

and that he (she) who grants the present power of
attorney Is [ts Representative.

State of
under date of

NOTARIAL CERTIFICATE
NATURAL PERSON
On this day of of
persanally appeared before me

wegihl ls(are) known to me and who | attsst executed the

Ofegaing document and he (they) deciared he {they)
(s) the document for the uses and purposes therein




UNITED KINGDOM OF GREAT BRITAIN AND NORTHERN IRELAND

M.  D64489%4

Ivate 14 November, 2000

i Y T H?_' -
"This document bears mﬂ.‘ "0 Atvagey
the signature /sealof  J B Hod " INTERPRETE
e signi o gson Re o, P Ofcuy
. : lojailice 1opy - !

’ Acting in the capacity of Notary Public

Signed by: J. Garbrah , : ﬁ
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TRADUCCION OFICIAL No. 432/2000 de las legaiizacionss que

ss sncuentran a continuacidn de un Poder otorgado ABTRAZENECA

AB, una compafia domiciiiada en 8-151 85. Sodertalje, SUECIA al

doctor RAMIRO CABTRO y HECTOR GOMEZ, Santafé de Bogols,

D.C., Colombla, del Inglés al espafiol, las cuales pars su ik
Identificaclon ss oeells con ol Sello del! Traducior al mismo -
tiempo que in presente.- '
L S T AN A R R A R

ANEXOS: E} Poder arriba msncionado, Certificacién Notarlel,

Cerlificacién por el Secreiario de Estado Principal de Su Majeslad

Pars los Asuntos de la Comunidad y el Extranjero en: Londres, &
lnglnlorrl,:.c.rtll'lelewn del Consuisdo QGenerst de_’l:nlomhll en T

Londres, Ingiaterra, Autenticacion por el Ministerio d& Relaciones

Exieriores de Colombla.-

SR L e e e e L E e

ey
Firms Hegible (Firmado) %
Notario Pablico Ty
BELLO NOTARIAL EN RELIEVE.

SIS I T LD RS L LI L P P L P L L L D L L T RS A L L LR L DL S L L L

REINO UNIDO DE LA GRAN BRETARA E IRLANDA DEL

NORTE . g

No. D644804

Fecha...14 de Noviembre del afic 2000.......

Esle documento ports 1
In firma/salio de J. B. Hodgson

actuando en is capacidad de
Nolario Pdblico

Firmado por:. J. Garbrah

Firme llegible (firmado)

——
HUE0 NAVRRRO ALVARE
TRADUCTOR E, INTERPRETE OFICiSg
. 18 Hnlﬂld: s .
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w0103 .

Por el Secretario de Estado Principal de dhe
8u Majestad pars los Asuntos de Ia - %

Comunidad y e! Extranfere. =

SELLO EN RELIEVE.

HAY S8ELLO DE LA COMUNIDAD

Y EL EXTRANJERO EN LONDRES,

INGLATERRA, '

T ENTE T AERE EAEAN Y E  A TE  E EE  RERE  E T LY

EN ESPAROL: La Certificacion de! Consulado General de Colombia

on Londres, Inglaterra bajo sl Nimero de Certificacién 1171722 de

fecha 16 de Novismbre dsl efic 2000; Aulenticacion Hasta por el #

Ministerio de Relaciones Exteriores de Colombia bajo el Namero Bes

481834 de fecha 28 de Noviembre del afio 2000. _ g
(Pagados Derachos por valor de $106.00 Délares)

TR R R RN A S A Y Y T Y LR Y

ES TRADUCCION FIEL Y COMPLETA DE LOS DOCUMENTOS

ADJUNTOBS.

"

“.-—:
NUGO RAVARRU ALVAREL
(RADUCTOR €. INTERPRETE ORICIM
Sea. 1076 Minjustirls 1959

Resolucidn Namero 1876 del-Ministerio de Justicia k ",
Fecha: 4 de Diclembre dei aflo 2000. &




» -
. ¢ .
ah IBgirn:iA chelsi ab casterdss2 s 104
. Al ob ecolwued 20! R36Y4 baleolsM 12
# urnju&tivd le ¥ hsbiovmod
# IVILIIM K L)

QAQWALMOD Ad 3G 01132 YAR

. L23AMO ) N ORZUMARTRT 13 v
3 AHTUAL 2553
. ISR P R N T N N NN VYR FE YRR L S P N R I I R

’3 cidmelod sb (81919 obglurnod lab nolansined sl :JONAS23 N3
sh £CVIvrY tdisscllinel ab ovsemult 18 djed cnaslsipnl ,291knol ns

18 10 afcatl nolasaln=atuA (000 ofs Yab siwmer.nM s3h &: &npa?
Maimalt 15 0fed stdsinlad ob we10i10ixY 2900lse12A oh ol e faini bl

m L0037 ofs 13b srdmeivolt ob vt sdast ab ASBIEM
' fesrstodl QU G012 ab volav 10q 22130164 2obrge™)
# R R R RN N R e N R Y P N F N PR R E R

2OTUAMUDOQ BCJ 30 ATIIGMOD ¥V 1317 MOIJVAAAT 23
20TRULGA

- 5124 ' 3% .. Y31 o190 noistieenid
' 2§40 ab b Lefne {

' : IR : C oL eyavHEM
: Sae - U WIRIITIRLGS, . yEHWTSITOmMR

. 7 SINRIVZITE WS TR

% T he ¢ - A7 Ml S

NG ) SROAIRY,
. a3l 17 Bsfa HAVSH 1T gy aste U0

e T 1
ST



e

PATENTE DE INVENCION

i SPERDOSTRIA ¥ CORERCI0

* fadicarion : 00000438 00000000
Facha GND): 2002-01-07 16122:04

7 FIE WET 411 PRESENT
REWS CREACIOES

Tranite = 001 PeT-pNIENE
 Bependrucias 2000 DIVISION b

Y+

Folioss §M4

REQUISITOS NECESARIOS. PARA PRESENTACION Y AGILIZACION DEL -

TRAMITE

HODELODE_UHI.IDAD
indicacién de que se solicita iz concesiin de una patente.

- Datos da identificacion del solicitanie o de Ia persona que se presenta la soliciiud.

Descripcidn de la invencién.
Ditwijos de sar sstos pertinentes.
Comprobants de Pago de las tasay sytableciday.,

COMPLETA () INCOMPLETA
DISERO INDUSTRIAL ( ) '

Indicacién de que se solicita el registro de Diseflo Industrial

Datos de Identificacién del solicitante o de ia persona que presenta

la solicitud.

Representacién grifica y fotogrifica del Disefio Industrial o muestra del

()

Msterial que incorpora sl disefic. { )
Comprobante de pago de las tasas establecidas ()
COMPLETA () INCOMPLETA . ( )

ESQUEMADE TRAZADO  ( )

Indicacién de que solicita ¢l registro de un Esquema de trazado.

- Datos de identificacitn del solcitants o de la persona que presenta

La solicitud.
Comprobante de pago de las tasas establecidas.
COMPLETA INCOMPLETA

e B, b

Fecha:

(
(
Representacion grifica del esquema de trazado {
(
{

A, R, SRy i,

e e e S
N

Sy TP g —



PETITORIO

Radicacion & DID0DAT2 300000 Folios: 1M

Conen-h | Fecha (WB): 2003-01-07 16:32:04
lsml";‘l:li:E:IﬁENCM 03 000432 00 Trasite ot 0:1 PCT-PATENT 373 FASE BACI 11 PIE 130 ]
Bependeacia: 202 BIVISIOH 35 MUEVRS CREACINES

FORMULARIO UNICO DE SOLICITUD DE PATENTE

PCT
ENTRADA EN FASE NACIONAL

t‘ RS SUPERTNDUSTRIA ¥ CORERCID

X Patente de invencion. [ ] Patente de Modsio de Utiidad.

[T Capituol. X Capttioll.

2 Nombre: ASTRAZENECA AB

SOLICITANTE | Direccion: S-151 85 Sodertali, Sueda
M) o _ . cc. O NT O
Nacionabdad o Dormiclic: Suecia
Lugr dsCorshuio: Suoc CE O or[]
8
elono: Cud__
Exmal Nomem

Nombra: RAMIRO CASTRO DUQUE
Direccitn: Cra. 7 No. 16-56 Piso 8

Taldlono: 380-2200 Fax: 380-2700
E-mal:

Nomnbre: Kjel Andersson, Annka Bjdre, Magnus Biorsne, Friiof Pontén, Gert Strandiund,
Peder Svensson, Louise Totfie

Direccion: AsiraZeneca AB, S-151 85 Sodertalle, SE; AstraZeneca R & D Moindal, S-431
83, Mdindal, SE AstraZeneca R & D Mdindal, S-431 83, Mdindal, SE: AstraZeneca R& D
Maindal, S-431 83, Maindal, SE; AstraZeneca R & D Maindal, S-431 83, Mbindal, SE;
Nordenskitidsgatan 12, S-413 09 Gdweborg, SE; AstraZeneca R & D MBindal, S-431 83,
Miindal, SE (Respecfivaments)
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Industria y Comerdo
SUPERINTENDENCIA
2020
Bogota, D.C.,
Doctor: Oficlo N°
Ramiro Castro Duque 0
Apoderado 819¢
Astrezeneca AB.
ASUNTO: Radicacién N° 03-0432
Soliciud intemnacional PCT/SE2001/01544
Fecha Iniclo fase nacional 07/02/2003
Trémite 011
Evertio n
Actuacién 430
Follos 001

Como resuftado del examen de forma, realizado con fundamento el el articulo 38 de la Decisién 486 de la Comision
de la Comunidad Andina, articulo 27 de! Tratado de Cooperacidn en Materia de Patentes (PCT), regia 51 bis del
Reglamento y Circular Unica de la Superintendencia de Indusiria y Comercio, 3e le comunica que:

0 La solicitud nacicnal no contiens la traduccién de la sofichud intemacional tal como fue presentada. (Numeral
5.2.5, capftulo quinto del tftulo décimo de la Circutar Unica de la SIC).

0 uww%Mhmmmmmwmmmwmmmmmm
del tratado PCT).

0 La solicitud no contiene la copia det documento en que consta la cesién del derecho a la patente del inventor al
solicitante 0 a su causante. (Art. 26-k) Deciaidn 486).

En cumpiimiento de lo dispuesto por el articulo 39 de la Decisién 486, 36 le requian para que dentro de! término de
dos meses siguientes a la fecha de notificacion del presents oficio, complate los requisitos anteriorments enunciados.
ampmmwwmmammmhuwnawmmmymw

Ndlqueaadmﬂaoﬂdoeonhmalodh@mdmdsz. literal @), del capftulo quinto de! thulo
primero de la Circular Unica N° 10 de 2001.

ALIX CARMENZA DE VERGEL
Jefe de la Di Nuevas Creaciones.

03 57 203

El antevior requerimiento fue noiificado por fijlacién en lista de fecha,




