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DERI VATI VES USEFUL I N THE TREATMENT OF CARDI AC ARRHYTIIM AS Field of the

| nvent i on YO 4H178%3 nventi on rel ates to novel pharmaceuti cal PGTREMF 604
conpounds, in particular conpounds which are useful in the treatnent of
cardiac arrhythmas. 1 o Background and Prior Art Cardiac arrhythriiias

may be defined as abnormalities in the fate, regularity, or site of origin

abror mal - selee W@QMM%M@@%&M o "
gljlppi'i\sgln!t %II Q‘Wmﬁ%ﬁ&p@wmmwcﬁ: ér, , ar rhyt hm as and

ventricul ar arrhythm as) and/or by nmeans of rate (i.e. bradyarrhythm as
(slow) and tachyarrhythmas (fast)). 20 In the treatnent of cardiac

arrhyt hm as Regdhlusigytcone in clinical trials (see, for exanple,
t he outcorreFl%JB%l”ruq %ar d1¥a(1: rrhythm a Suppression Trial (CAST) reported in

New England Journal of Medicine, 321, 406 (1989)) with "traditional"
antiarrhythm c drugs, which act primarily by slow ng the conduction

vel ocity (cThis itventionakelhes hio aosel ticaldypisetul2 2ofipeaindsV ¢h opent

t owar ds conpounds whi ch sel ectively delay cardiac repolarization, thus

prol ongi ng pimrtic@ri ecompoainds Qvhich |dre almﬂlhrhhytﬂlhmmcauﬁcmtgsafnwrdmc defi ned
as drugs which praolong the trans-nmenbrane action potential duration (which
can be causa@hpipmiap| ock of outward K+ currents 2 2 JUN 2004 2

10 Background and Prior Art

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 abpormal sequence of activation. Arrhythmias may be

15 classified clinically by means of the presumed site of origin (i.e. as
supraventricular, including atrial and atrioventricular, arrhythmias and
ventricular arrhythmias) and/or by means of rate (i.e. bradyarrhythmias
(slow) and tachyarrhythmias (fast)).

20 In the treatment of cardiac arrhythmias, the negative outcome in clinical
trials (see, for example, the outcome of the Cardiac Arrhythmia Suppression
Trial (CAST) reported in New Enpgland Journal of Medicine, 321, 406
(1989)) with “traditional” antiarthythmic drugs, which act primarily by
slowing the conduction velocity (class I antiarrhythmic drugs), has prompted

25 drug development towards compounds which selectively delay cardiac
repolarization, thus prolonging the QT interval. Class III antiarthythmic
drugs may be defined as drugs which prolong the trans-membrane action

potential duration (which can be caused by a block of outward K* currents



or froman increase of inward ion currents) and refractoriness, with?;}tJUN 004
af fecting cardi ac conduction. One of the key di sadvantages of hither

known drugs which act by 5 delaying repolarization (class Il or

otherwise) is that they all are known to exhibit a unique form of

proarrhyt hnia known as torsades de poines (turning of points), which may,
on occasion be fatal. Fromthe point of view of safety, the m nim sation

of this phenammenen divhbadiasf ahaardsen cthann hod BRAEXYRLed Afof result

of adm ni stration of non-cardiac drugs to such as phenot hi azi'nes, icyclic
ant i depr essarfifstingntardias tcaniloeorand anti biotics) is a key problemto be
solved in the provision of effective antiarrhythmc drugs. Antiarrhythmc
drugs based on bispidines (3, 7-di azabicycl o[ 3.3.1]nonanes), 15 are known

f i nt ia i ti gnal t ent Jjcati WO, 91/ 07405 d WO
00731100, el g dxggrPaaEr . ks Kntsop UBEs ANAIBeaCt 28 and Us
t ent , 96 4.459,.301 d , 468,858, as wel |

e Fournal - ariiaretpoafizdion (g & piheiwifEic g ey 93 are Sadyn isse).
Ph | . ihi ; " el j; 0 : Anal .
Ser 5. Cazo pih g unidSl (oA O AT PRIP o & Arshd 0% PO,

di scl osed nqtusiggestpadnts)) whichomal heseodasienEbé FataConpoHNdse BagRboN

3-azabicycl 0[3.2.]]octanes are known for use in a variety of other nedical

appl i cat i onsVigwcdfuzhifely, sha otiomiisation af this phegamedbndadich heslalso bgen212 802

and EP 645 %Blg» neuyr oki ncﬁ receptor _antagoni sm (as described in WO

98/ 18788), nhPPNci% Fof‘édgn%% PR s pdminisEatior ofrneyegandinondrugs/ 36871)
d I [ d ' Ny | B, .. al. . Heterocycl. Chem

312, s Sheh{ BeoRfhombRitG, "HidlCusBlideRicserti HEMTAGLMSSe B suggest

t he use of ' : :arrhythm c

agents. 2 2 BRI oboh0e 5T AR ES EaB RTS8y (O TOVRIGh B dfldde

antiarthythmic drugs.

Antiarrhythmic drugs based on bispidines (3,7-diazabicyclo[3.3.1]nonanes),
15 are known from inter alia international patent applications WO 91/07405
and WO 99/31100, European patent applications 306 871, 308 843 and 665
228 and US patents 3,962,449, 4,556,662, 4,550,112, 4459301 and
5,468,858, as well as journal articles including infer alia J. Med. Chem. 39,
2559, (1996), Pharmacol. Res., 24, 149 (1991), Circulation, 90, 2032 (1994)
20 and Anal. Sci. 9, 429, (1993). 3-Azabicyclo[3.2.1]octane compounds are

neither disclosed nor suggested in any of these documents.

Compounds based on 3-azabicyclo{3.2.1]octanes are known for use in a
variety of other medical applications including serotonin antagonism (as
25 described in EP 212 802 and EP 645 391), neurokinin-1 receptor
antagonism (as described in WO 98/18788), nitric oxide synthase inhibition
(as descnibed in WO 97/36871) and analgesia (as described in Rico, B, et
al., J. Heterocycl. Chem. 31(2), 313-318 (1994)). None of these documents
either disclose or suggest the use of 3-azabicyclo[3.2.1Joctane-based

30  compounds as antiarthythmic agents,



3 W have surprisingly found that a novel group of 3- azabicyclo[3.221 JUN 2004
] oct ane- based _conpounds exhi bit el ectrophysiological activity, preferably
class |11 WEE¥Pophysi ol ogical activity, and are theref orgcgﬁé%&éﬁ‘ to be
useful in the treatnment of cardiac arrhythmas. 5 Disclosure of the

I nvention According to the invention there is provided conpounds of formula

I, R2 R3-,N 10 wherein the wavy bond 4epresents optional endo- or exo-
stereochem stry; one of R and repreésents R'. and the o r..represents a
Fraguent of Whiiave gumeisinala iid Rl 500VSURIRO SEEPiREIaERs PR ane
00/0260.4 4, Ra represents .Or-12 alkyl .(optional. subst i uted / or

t er ni nat ed- S%ﬁgomng?FEr @B&é&é@c%‘g}h@g{f’é‘é@fg%ﬁ? de%?"&?%[ﬁhb ﬁFarsfg(ﬁdaryl ,
Het', -C(ORY! T . - :R7cC, - S 0) R -

S(O) 2R'), ﬁZ%CEOPh@[%FE?E%@d%%@%%@Wﬁ%@ Nér%je @‘%&‘gﬁpme 5 R7a
to R7d inde I ﬁ,ﬂmﬁ each occurrence when used herein, H,

C -6 al kyl ?‘%gﬁ?%ﬁﬁﬂcéﬁ%ﬁﬁ? ute S'and/or term nated by one or nore
substituents selected from-0OH, C, -6 al koxy, halo, cyano, nitro, aryl, Het3
and -NHC(O R12), aryl or Het4, or R7d, together with RLO, represents

Disclosure of the Invention

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

10

wherein

the wavy bond represents optional endo- or exo- stereochemistry;

one of R! and R? represents R and the other represents a fragment of the

15 formula Ia,



10 C3-6 al kyl ene (which al kylene group is optionally interrupted by g% QN 2004
atom and/or ftlonal |y substituted by one or nore C, _3 al kyl groups);
R12 repreé@ﬂf’y W93 C -4 alkyl (optionally substituted and/ or PEEFRioNacEd by
one or nore substituents selected fromhalo, cyano, aryl and - NHC(O R 3)

or aryl; 15 R13 represents H, Cl-4 alkyl or aryl; R8 represents H C, .6

al kyl (optionally substituted and/or terym nated by one or nore

substituents selected from-oOH halo, cyano, nitro and aryl), aryl,

cg OR 4a o - S}?@}?@Rﬂ@ocl aoﬂl?hé;ﬁw#mwb%w@?ﬂd/mtedm@alel(idpt pgﬁ?| ly

substituted an or termnate Oor nore subpbsti S ,se rom

-OH, hal o, Waﬁ’é’r nPROUES Aklecied (ffem, alg,,yqyangp RH2, ﬂl"ﬁpnﬁ%nt ﬁﬁ&ﬁ

P eyt O R R RCTOTRRE AP ANtk o ARG eR L ot e
bst | - |, ClL.6 Ik ,

"S0oR 5 and RO R%b?%?f QU IR RIBQRRID: Y ) N o004 m%xy

01/ 478934 PCT! SEO0/ 02( U5 5 RO represents, at each occurrence when used
her ei n, H Cl.12 alkyl, C,.6 alkoxy (which latter two groups are

optional |y Ribss IR’Htmdepm!}’eﬁﬂ fleptéNenf! fidedth BDQUISENCEDWEeS WSd iHeHAR! S
selected from-CH, halo, cyano, nitro, Cl1-0 al kyl and Cl-4 al koxy),

-D-aryl, -DH, Gjlgoakkyl- (Bptlbmlfy subBrifit¢d @AY 6tl Gétminaied SbY) &l 68 mok: C(O) R
1b, - DC(O)O?l?b -D-( WLN (R 6c)R16d , or R", together with ]R . 7d,
represents GJ,lb%tlms'tDQn@leqt fron 2aO) €pe atk@on haﬂo,ogtanmamrp largtleHarbt ed by
an 0 atom and/ or tjonal ly substitut eg by one or re Cl 3 al kyl
groups) ; NHC(O) ), aryl ‘or Het*, or R™, together w1th RY, répresents
10 Cy,4 alkylene (which alkylene group is optionally interrupted by an O atom

and/or is optionally substituted by one or more C, ; alkyl groups);

R™ represents H, C,, alkyl (optionally substituted and/or terminated by

one or more substituents selected from halo, cyano, aryl and -NHC(O)R?)

or aryl;

15 R represents H, C,, alkyl or aryl;

R? represents H, C,¢ alkyl (optionally substituted and/or terminated by
one or more substituents selected from -OH, halo, cyano, nitro and aryl),
aryl, -C(O)R' or -C(O)OR!®;

20 R and R™ represent C, ¢ alkyl (optionally substituted and/or terminated
by one or more substituents selected from -OH, halo, cyano, nitro and

aryl) or aryl, or R™ represents H;

X represents O or S; |
25 R’ represents, at each occurrence when used herein, C, , alkyl (optionally
substituted and/or terminated by one or more substituents selected from
-OH, halo, cyano, nitro, aryl, C,4 alkoxy, -SO,R" and Het);
'3 represents C, 4 alkyl or aryl;



R11 to R16" independently represent H C, -, alkyl (optionally substitug egN 2004
to and/or term nated by one or nore substituents selected from-OH, halo,
cyan, nitW® Und8%ryl), aryl, or R 6 and Rlbd together repPebeRt02¢s. 6
al kyl ene; R 7a and R 7b independently represent C, .6 alkyl (optionally
substituted and/or term nated by one or nore substituents selected from
-OH, halo, 15 cyano, nitro and aryl) 0% aryl; D represents a direct bond

c

or Cl.6 al kylene; R' represents, at ea ccurrence when,used h in, C .6
al kyl (opti ﬁr’mﬁlfﬁyre?’%‘ﬁst%tt E%ge}h OFqHIGRCE ewﬁ?wssﬁ ﬁ?‘e&%eri&r %ﬁ'ﬂ? eﬂ‘f .
substituents, sel,ected fr.o Q0 -OH. hal anQg; . Ni ryl ryl or
Het7;, R4 regiés ﬁ{)éy l_(,wl?.}ggol,a%t&r_%v%lg@}lﬁs -%él‘&?{mﬂ}il-ng %(l%&ﬁ%& 8%“?/0? oéet her
with R5, r =Q: - : | 817, e with R4,
represents ﬁ@ﬁﬁg@&;%%rn 83?} efsngﬁf: gﬁﬁ?ﬁéeﬁs %l%}%%@ﬁar@ﬁ’ Ha%g’h,e ;-

C(O R21a, - ) 1b 260N R2 b;_.p- r epL Hp.GE¢%6 al kyl ,
“E-aryl, - “}-Eﬁg’t g,Blz‘i &%Rﬁ% @’d( ojzﬂto%')-zﬁ?)2 -s%??me}%cﬁﬁ?%’a 3 ﬁ%’ﬁzzz) R22b
or - C(NH) NH3:N Sent s _B-S@),R'Al kyl -D-C(@RF* or - T-QERIOR'™, 2 2 JUN
2aal WO 01/ 47893  PCI/ SEDO/ 02604 62 R2°a to R21 independently represent,
at each occuDr€@N@IEIRIE edr hRI%iogethet with| RY| representsal,y alkilene t ut ed
and/or term nated by one or nore substituents selected fromhalo, aryl and
Het 9), aryl (whishlalkyteneRgnmp #noptierally iingoppiadeby| 3n (@ ptegennd/or i5 R and

R' independently represent, at each occurrence when used herein, Hor Cl-6
al kyl (opt i opephailyssstituted &y engipbmare CpirKUBI9RPE}e or nore

substituent .88 P&l sendeauy réprisent N, & dikyP(Jptionatly &ubstihuted
10 and/or terminated by one or more substituents selected from -OH, halo,
cyano, nitro and aryl), aryl, or R'® and R'™ together represent
C,4 alkylene;
R and R' independently represent C,; alkyl (optionally substituted
and/or terminated by one or more substituents selected from -OH, halo,
15  cyano, nitro and aryl) or aryl;

D represents a direct bond or C, ¢ alkylene;

R represents, at each occurrence when used herein, C, 4 alkyl (optionally
substituted and/or terminated by one or more substituents selected from

20 -OH, halo, cyano, nitro and aryl), aryl or Het’;

R* represents H, halo, C,¢ alkyl, -OR*, -E-N(R")R? or, together with
R?, represents =0;
RS represents H, C, ¢ alkyl or, together with RY, represents =O;

25 R represents H, C, alkyl, -E-aryl, -E-Het®, -C(O)R*?, -C(O)OR*" or
-C(O)N(R*)R?,
R" represents H, C,4 alkyl, -E-aryl, -E-Het®, -C(O)R™?, -C(O)OR™®,
-S(0),R?*, -[C(O)]pN(Rn“)Rm' or -C(NH)NH,;
R? represents H, C, alkyl, -E-aryl or -C(O)R*;



toget her represent C3-6 al kylene, optionally interrupted by an 0 atord 2 BUN 2004
represents, at each occurrence when used herein, a direct bond or to Cl

al kyl ene;: ¥O%d/¥ents 1 or 2; Het' to Het12 independent!|y PEPSESEIG0S at
each occurrence when used herein, five- to twelve-nmenbered heterocyclic
groups containing one or 15 nore heteroatons sel ected from oxygen, nitrogen
and/ or sulfur, which groups are optionally substituted by one or nore
substituentiygglgﬁ&@d(§r0n1 -OH, oxo, halo, cyano, nitro, Cl-6 alkyl, Cl.6
al koxy, aryIR atoyRoxyndepepdenthayeprgsent, oy eyalpaecurrence) @hesdised - herein,

-C(O N(R23e 3r,, -N(R23 O R231 nd -N(R23) S(O) 2R23j; 20 R232 to Rte
i r%e)pegdentl) 1-6¢ é‘H?Yésgﬁ’R“@fﬁ% Zﬂ%%t}“egr ﬁlﬂdéér Fﬁgzaagqazsechzhﬁ ongdepemdent | y

t H ' t. b v =g od- N(R24) - -J- in which
atter tvo SPOHEBRERERRsd rhpmfitog 3EYT apd JHeP) vl HettDrondelh mdr i ng Re
and R5); 25 Ig'“{f\kgélgéﬁmf@{egégﬁ (R5-, -N(R2S)-2-, -Z-S(Oa-, -Z-0O (in

which |atter roups; STattached to the carbon atom bearing R4 and
S o SaRRLNE R gty Rl ol 0oL
01/ 47893 PR SAB0! 03604 1 3 Fuoront AR gOf ithinated bt i 6 10
2 epresents & direct bong or CLoAn kol oher Yot ane 25 ThepsRaerly
represent Htegetizr-epegsent ; ; alkplemsroptions Hy Ghteorupted by an O atom;
E represents, at each occurrence when used herein, a direct bond or
10 C,, alkylene;

p represents 1 or 2;

Het' to Het? independently represent, at each occurrence when used

herein, five- to twelve-membered heterocyclic groups containing one or

15 more heteroatoms selected from oxygen, nitrogen and/or sulfur, which

groups are optionally substituted by one or more substituents selected from

-OH, oxo, halo, cyano, nitro, C,4 alkyl, C,; alkoxy, aryl, aryloxy,

- -NRPHR?P, -C(O)R®*, -C(O)ORP, -C(O)NRZ9)R?', -N(RZEC(O)R?®
and -NR*)S(0),R*;

20 R™ to R¥ independently represent C, alkyl, aryl or R%* to R

independently represent H;

A represents a direct bond, -J-, -J-N(R?**)- or -I-O- (in which latter two
groups, N(R?)- or O- is attached to the carbon atom bearing R* and R%);
25 B represents -Z-, -Z-N(R¥)-, -N(R®)-Z-, -Z-S(0),-, -Z-O- (in which latter
two groups, Z is attached to the carbon atom bearing R* and RY),
-NR¥)C(0)O-Z-, (in which latter group, -N(R%) is attached to the carbon
atom bearing R® and R') or -C(O)N(R®)- (in which latter group,

-C(O) is attached to the carbon atom bearing R* and R%);



10 R6 represents one or nore optional substituents selected from -O—l,zz JUN 2004
cyano, halo, nitro, -6 alkyl (optionally term nated by -N(H) C(O OR26a),

C -6 al kowoorimh R27a) R2711, -C(O) R27c, -C(O OR27d, - C(O RCREFSY AW
-N(R27g9) C(O) R27h, -N(R27) C(O N(R27;)Rv, -N(R27m) S(O) 2R26b, -S(O, R26C,
and/or -0S(0)2R 26d; R26a to R26d independently represent C .6 al kyl; R27a
to R27m i ndependently represent H or Cls;6al kyl; 15 n. represents, at each
occurrence, 0, 1 or 2; and R to R and R3 independently represent H or Cl4

al kyl ; wher i rrepeeshntsr y&1.antikpiepe o 0ptigpaldly, substdytedot Pler ange 05paBPrE ed, is
20 opti |1 bstit d; i call tabl e derivati
G e
(1) J does t represe C. ,al kyl ene; d (ii) B does not represent
-N(R25) -, -I%F@f?-?%ts E%%Peﬁgﬁét lerﬂ%%ﬁ% N(R25) is attached to the
carbon at ombeari R4 1/ 47893 PCT/ SEOO /02604
(b) 8 -S(Q ,an(_iggs&de%@ﬁﬂﬁiydeé{%‘fﬁ?ﬁmﬁgg?ﬂﬁﬂgﬂd R5 do not together
represent =A4Q; rgsents -OR18 or -N(R 9)(R20), then: |~~~ \~~1
(1) A dogs r@{eﬂl‘e@gﬁgg@rﬁ%ﬁw R24)- or -J-O; and (ii) B does not represent
-N(R) -, -N(R)-Z- (in which latter group N(R25) is attached to the carbon

atom bearing R4 and R),
RS represents one or more optional substituents selected from -OH, cyano,

halo, nitro, C,¢ alkyl (optionally termipated by -NIH)C(O)OR?),

Cus alkoxy, -NR¥HR™, -C(O)R¥, -C(O)OR™, -C(O)N(RT*R,
10 -NR7OC(O)R™, -NRTHC(O)NRHRY", -NR*™S(0),R*®, -S(O),R%,

and/or -OS(0),R**;

R** to R* independently represent C, ; alkyl;

R?™ to R*™ independently represent H or C,, alkyl;

15 n-represents, at each occurrence, 0, 1 or 2; and
R* to R" and R’ independently represent H or C 14 alkyl;

wherein each aryl and aryloxy group, unless otherwise specified, is

20 optionally substituted;
or a pharmaceutically acceptable derivative thereof;

provided that
25 (a) when A represents -J-NR*)- or -J-O-, then:
(1)  J does not represent C, alkylene; and
(i) B does not represent -N(R%)-, -N(R%)-Z- (in which latter group
N(R®) is attached to the carbon atom bearing R* and RY),



-S(0) g-, -0- or -N(R2$)C(O O Z-; (c) when A represents a direct bond,?{H8k 2004
R4 and RS do not together represent =0 and io (d) the conmpound is not: ()
(8] 3) - 4- aMBLUE3¥N| or o- 2- net hoxy- N (3- benzyl - 3- azabi cycl o- JGE/SEp2604

oct - 8-yl ) benzam de;

(S)- N (3-benzyl - 3-azabi cycl o[ 3. 2. 1] oct - 8-yl ) - 4- am no- 5-chl or 0- 2- (1-

nmet hyl - 2- but ynyl ) oxybenzam de; or 15 (S),-N-(3-benzyl - 3-azabi cycl of 3. 2.

| joct-8-yl)-4-am no-5-chloro-2-(1- npet gl - 2- but ynyl ) oxybenzam de

hydrochl ori de; whi chSE@hpotirder ANERTIEH )Oea-t»bhemﬁéiandm"eio Bat together
conpounds of the invention". 20 Unless otherw se specified, alkyl groups
and al koxy groups adcPEs¢MedOsherein may be straight-chain or, when there

ot L MO Lo QI og! O3 o aLome, e
i.e. I Ni f f 2 I I d al k

oy S0 T S8 B G EEINRR e SHER R, ST 8%
saturated or. e skeshordrathl NGRS, Mahen £1 A BT ) ©
and/or 2 2 JuN 200(R)0 405k PGY BB B, 12akby” RA AP AN ess

ot herwi se specified, alKyl oXy groups may als substi tuted by

one or nore hal o, anf(@speO-arl WERFO(O)0aZons. Unl ess ot herw se specifi ed,
al kyl ene groups as defined herein may be 5 straight-chain or, when there

is a suffici{gnt whenbdr répresents ardiveotiboad, tthen Rf azdr ROrinemiogdiker
br anched- chai n. respurggen?li%l)l;igg chains may al so
10 (d) the compound is not:
(%) (8B)-4-amino-5-chloro-2-methoxy-N-(3-benzyl-3-azabicyclo-
[3.2.1]oct-8-yl)benzamide;
(5)-N-(3-benzyl-3-azabicyclo[3.2. 1}oct-8-y1)-4-amino-5-chloro-2-(1-
methyl-2-butynyl)oxybenzamide; or
15 (S?-N—(S-benzyl—3—azabicyclo[3 .2.1]oct-8-yI)-4-amino-5-chloro-2-(1-
methyl-2-butynyl)oxybenzamide hydrochloride;

which compounds are referred to hereinafter as “the compounds of the
invention”.
20
Unless otherwise specified, alkyl groups and alkoxy groups as defined
herein may be straight-chain or, when there is a sufficient number (i.e. a
minimum of three) of carbon atoms, be branched-chain and/or cyclic.
Further, when there is a sufficient pumber (i.e. a mininﬁum of four) of
25 carbon atoms, 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 (i.e. a minimum of two) of carbon

atoms, be unsaturated and/or interrupted by one or more oxygen and/or



be saturated or, when there is a sufficient nunber (i.e. a m ninmum off 7t jus) 2604
of carbo be unsaturated and/or interrupted by one or nore oxygen
and/ or sﬁyghﬁggy%ns. Unl ess ot herwi se specified, alkyl ene PGroUsY Y83 i o

al so be substituted by one or nore halo atons. The term"aryl", when used
herein, includes C6-10 aryl groups such as phenyl, naphthyl and the |ike.
The term "aryl oxy", when used herein igncludes C6-10 aryl oxy groups such as

h , d | ] . ' b I
G oupe. e arred TATRe, Craess, bEEpwid, SRS, FUO) SBE°BkShy BbeaBhl V1Y (e
O atom of thg, gx¥nBéRiRd H#;J;ﬁé%r RS 8nd BEHAIBANNG Y |aigd. ary! oxy

groups nmay be substituted one or nore sub ts 1nc I'ng -OH, hal o,
Het', cyano, nitro, Cl-6 alkyl, d-6 alkoxy, -N(R27a) R27b, -C(O R27",
-C(OOR27d, -C(ONRN)YR27 , 20 -N(R27-)C(O W, -N(R27m S(O 2R26D,

_S(O AR21, Uimtdsorothédx(icd 3padified( Wiikykine pedhips &2 @efined RB&din Bl bet 0 R27m
and n are as herei nbefore defined). Wen substituted, aryl and aryl oxy
groups ar e smaightrchiaity or s stieeni thetre ds ty sbfficiestnnumbenifde ar ménisnihatdft uent s.
Wien aryl is substituted by one or nore Het' group(s), any aryl group(s)
that said M) ofzagbenptoss, rhe branchadwhainit Suchialkylens chainsimayhiso

(t hensel vei?) be s@tit ted_ by, any t) ?rou (s). The term "hal 0", when
used her ei N¢ SRHERIEQT, FYREG there iy, p subliciept BumbCRtae. 3 BUBIMPMOLIWe)2004 WO

01/ 47592 PG, STOGHSGBRS e ol B oLy ol S L o
e L M Y L
ngf%emhg?agﬁgpégﬁbH%{nggdﬁggbl% EMelore haShedhiet ' Het2, Het3, Het4, Hets,
The term “aryl”, when used herein, includes Cg o aryl groups such as
phenyl, paphthyl and the like. The term “aryloxy”, when used herein
includes Cs 9 aryloxy groups such as phenoxy, naphthoxy and the like.
15 For the avoidance of doubt, aryloxy groups referred to herein are attached
to the rest of the molecule via the O-atom of the oxy-group. Unless
(;Lherwise specified, aryl and aryloxy groups may be substituted by one or
more substituents including -OH, halo, Het', cyano, mnitro, C,4 alkyl,
C,¢ alkoxy, -NR¥)R¥®, -C(O)R¥¢, -C(O)OR™, -C(O)NRPR¥,
20 -NRVHC(O)R™™, -NR¥™)S(0),R*®, -S(O),R*, and/or -0OS(0),R*™
(wherein Het!', R* to R, R*™ to R and n are as hereinbefore
defined). When substituted, aryl and aryloxy groups are preferably
substituted by between one and three substituents, When aryl is
substituted by one or more Het' group(s), any aryl group(S) that said Het'
25 group(s) may be substituted with may not itself (themselves) be substituted

by any Het' group(s).

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

1odo.



Het" and Het12) groups may be fully saturated, wholly aromatic, part 17y JUN 7004
aromatic and/or bicyclic in character. Heterocyclic groups that nay be

ment i onedVOHE(#i¥é benzodi oxanyl, benzodi oxepanyl, benzodi oRGF/§ENN2604

benzof uranyl, benzofurazanyl, benzinidazolyl, benzonnrphollnyl e}
benzothiophenyl chr omanyl , C|nnoI|nyI di oxanyl, furanyl, hydant0|nyl

i m dazol yl , |n1dazo[1 2- alpyrldlnyl onI |squ|noI|nyI |soxazolyl

N d I1 6 I d I
o s
gél nol : nlyl OH%EE)S%&W ol ar%y%ayt g%( %“-‘&Jr‘ﬁ%yﬂe %&g?m 2‘% P 4 f
hat nmy. bl RO (FlbET RRL: e%fBﬁ%%*&Eéﬁp. fodd #4/5‘?@’@5?8‘#%??
that may bejn FERY @Radal AGHILE of BIGHOLY he MabW95iH] a}'é%écg{aééﬁ ¥nge

t
menti oned 1 nclude hydantoi nyl. ues 0 né% oned

i ncl ude s20 fenvedi gue(Ntt, H@ﬁzq{w aHeﬁylHerFJyH@zﬁolHét’aHéHOYHEP' >H wval ues of
Hets that may be nentioned include norpholinyl ] piperazinyl and pyr| di nyl .
Val ues of Hdef' tahdt Heel%) poupsnhaypbedfillyc sanieated pxaislly areidtic, partly
tetrahydropyranyl. Values of Het' that may be mentioned incl ude

i m dazol yl ,anoyaticoanyd/pr dieydlicoine oydraated. tHaamlcyd:lJc Swosps thlanmyohe Het 25
(Het', Het2, Hetj, Het4, Hets, Het6, Het', Het8, Het9, Het', Het" and

Het 12) gro@gnn@qe mm@dmp@ﬁnmdlax@ylbe bieozediedcpanyiny b@mmilomolyie ri ng

system i ncl ud| ng] heteroato The poi nt of attachrrent of Het (Het Het 2,
Het 3, Het 4,b8up Tapwce urggany!, phenzopidagelylye b eam!mép haljnylgr oups
may be via.a to ng,syste cl,udi ng, (where, 2 JUN, 205 WO
01/ 47898 P(bfﬁég&%ﬁ %f%ﬁr& Oi]‘lnt:’!? 991'@[“2'}' Bayl, BVd%WOH%Ym on any

Lgtse?Hefar qgﬁé%dl% lﬂ&l&%{fﬁj-dj@ﬂ&ﬁw?f Eiﬁﬁgltylfisxs&? f)mylt,heisorﬂaggl 1Y stern.
maleimido, morpholinyl, oxazolyl, phthalazinyl, piperazinyl, piperidinyl,
purinyl, pyranyl, pyrazinyl, pyrazolyl, pyridinyl, pyrimindinyl,
pyrrolidinonyl, pyrrolidinyl, pyrrolinyl, pyrrolyl, quinazolinyl, quinolinyl,

15 3-sulfolenyl, tetrahydropyranyl, tetrahydrofuranyl, thiazolyl, thienyl,
thiochromanyl, triazolyl and the like. Values of Het' that may be
mentioned include maleimido and piperazinyl. Values of Het? that may be
mentioned include thiazolyl. Values of Het’ that may be mentioned
include hydantoinyl. Values of Het* that may be mentioned include

20  benzodioxanyl, benzofurazanyl, pyrazolyl and pyrrolyl. Values of Het’
that may be mentioned include morpholinyl, piperazinyl and pyridinyl.
Values of Het® that may be mentioned include isoxazolyl and
tetrahydropyranyl. Values of Het’ that may be mentioned include
imidazolyl, pyrazolyl, 3-sulfolenyl and thiazolyl. Substituents on Het

25 (Het!, Het?, Het’, Het*, Het’, Het’, Het’, Het®, Het’, Het'?, Het"! and
Het'"?) groups may, where appropriate, be located on any atom in the ring
system including a heteroatom. The point of attachment of Het (Het!,
Het?, Het’, Het', Het®, Het’, Het’, Het®, Het’, Het'®, Het!! and Het'?)

groups may be via any atom in the ring system including (where



o

Het', Hee, HeC, Het', Het?, Het", Het" and Het'2 ) groups may al so el U 2004
the N or“,%-(m<4i7 .sed fon-n. 5 Pharnmaceutically acceptabl e derivatives

i ncl ude saltS and solvates. Salts which may be nentioned POEFuwa gy d
addition salts. Pharmaceutically acceptable derivatives also include, at

t he 3-azabicyclo[3.2. | Joctane or (when G represents N) pyridyl

nitrogens, Cl-4alkyl quaternary ammonigm io0 salts and N-oxides, provided

Hore, et TRy CRER) pRERRR, o BRnlEh, S35 fused EifbolRLlic i ot 07 oo
S atom andgqg UbbreHOSe pA! of BY ARENysRritheMeB (HRP! FER! Hel 156M) . - 15

The conpounds”of the invention may eXhr'bit taut dm Al ["tdutoneric
forms and nisiPulRsS, tHET edbtabett, Héttdgteei i Het'Peg emal aldaebéd Myention.
The conpounds of the invention nmay al so contain oné or nore asynmmetric
car bon at onthed¥idor8yoxithieed forme. exhi bit optical and/or diastereoi sonerism
20 Di astereoisoners may be separated using conventional techniques, e.g.
chromat ogr aphy or fractional crystallisation. The various stereoisoners
may be isolated by separation of a racem ¢ or other m xture of the
conpounds uBhargaceutiellyi apreptable gerivatives mrdnde sgks aindi selvaies. oBaltPLC,

t echni ques.wﬁ\lwilernat vely the desh]rqed oQt | . lsoners may be nade by 25

reaction of Wil HJ¥r 8prH tionsd, inchdey a Et P l“é’fla?aclmﬂg %@43_511@34]%&
dor i vat | sacdconptabii el Bydte 4, inclied Cb dhy  SreahpieibEt oflee®By Sepatat i on
2004 V0 01/ EC R SenRREhEN SRR, C1E aPaT bRy BpPy phlaoginin, 7
st er eoi QOB fisAng N-BIdEICHroViddd that WhenSFAPSXiAE it Prededyent i on.
(@) no Het (Het', Het?, Het*, Het*, Het’, Het®, Het’, Het®, Het®, Het'®,
Het'! and Het"?) group contains an unoxidised S-atom; and/or

(b) ndoes not represent 0 when B represents -Z-S(O),-.

15 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 contain one or more asymmetric
carbon atoms and may therefore exhibit optical and/or diastereoisomerism.
20  Diastereoisomers may be separated using conventional techniques, e.g.
chromatography or fractional crystallisation. The various stereoisomers
may be isolated by separation of a racemic or other mixture of the
compounds using conventional, e.g. fractional crystallisation or HPLC,
techniques. ~ Alternatively the desired optical isomers may be made by
25 reaction of the appropriate optically active starting materials under
conditions which will not cause racemisation or epimerisation, or by
derivatisation, for example with a homochiral acid followed by separation of

the diastereomeric esters by conventional means (e.g. HPLC,



According to a further aspect of the invention, there is provided cofo/uNdgil
5 of formula | as hereinbefore defined wwth the additional proviso that
when Het 'WQPRI/HSPY represents piperazin-1-yl, then the pipePaziSrgdo2geoup
does not bear a 3,4-dichlorophenyl substituent. According to a further
aspect of the invention, there is provided conpounds to of fornmula I, as
her ei nbef ore defined, but w thout prov?o (d) and with the additional

provi sos that: (i&gév\/rgg R r%oresents fragnment of fornmula la_in which A
repr esent s CATOMAIGEIAPING GYEE SHICHng KU HAPOROIRE S atse iiClnded vathis &eky| ;
then R2 does not .represent Cl-10 al kyl substituted by Het' or 15 -C(O Het4
(wherei n HEFOPHPT it WVERUIORsent's honopi perazin-1-yl,  pi perazin-1-yl or
1-imdazolidinyl, which honopi perazinyl, piperazinyl or imdazolidinyl
group is substituted in the 4-, 4- or 3- position (respectively) by

oy oty et g FAETGRFEL St B en @it hBls B)RcPelOmaRAS: °orou
'S TUrtBer ofehnANAY 2% ibibbfote Gritd With! b5 ididéithl oGl Ghas Rneh Kyl

group is further optionally substituted by one substituent d from

optional | y [$atboir ifgett Q_épﬁ%@@tﬁtﬁ'pé\p@xﬁ@ﬁpl-yl,cﬁen i Rpeisayl- %ﬁ) @s not
-C(O N(R10) R7d (wherein R7b, ", R7d, RO and represent H, 25 Cl_6 al kyl
or opti onalteyr a @4+dichlorphehehsubstiniemt.dazol yl or optionally substituted

indolyl; (ii) when Ra to Rh and R3 all represent H, and 2 2 JUN 2004 WO
01/ 47893 PCT/ SEQQ 02604 13 R represents a fragnent of forrmula la in which
Re T I IbP agcording th a ukiher aspect of the jnvertion. thire 15 provided compounds
10 of formula I, as hereinbefore defined, but without provisb (d) and with the
additional provisos that:
(i) when R' represents a fragment of formula Ia in which A represents J,
B represents Z, and R* and R® represent H or C, 4 alkyl;
then R? does not represent C,.,, alkyl substituted by Het' or
15 -C(O)Het* (wherein Het! or Het“. represents homopiperazin-1-yl,
piperazin-1-yl or 1-imidazolidinyl, which homopiperazinyl,
piperazinyl or imidazolidiny! group is substituted in the 4-, 4- or 3-
position (respectively) by -C(O)R¥* (in which R?* represents aryl)
and (at one of the ring C-atoms) by aryl, and which
20 homopiperazinyl, piperazinyl or imidazolidinyl group is further
optionally substituted by C,¢ alkyl), and which C, 4 alkyl group is
further optionally substituted by one substituent selected from
optionally substituted phenyl, cyano, -OR™, -N(R»R™, -C(O)OR?,
-C(O)N(R)R™ (wherein R™, R, R™, R’ and R!° represent H,
25 C,¢ alkyl or optionally substituted phenyl), imidazolyl or optionally
substituted indolyl;

(iiy when R* to R" and R? all represent H; and



then R2 does not represent -C(OR7,1, wherein R a represents phenyl %7 JUN 200
substituted in_the 2-position by C3_6 al kynyl oxy (optionall I nterrupted

by oxygeny¥O 1'1{"tHe 4-position by -N(R27a) R27h or -N(I—l)C(d}é\"ZWm(‘WBrei n
R271i represents Cl1.6 alkyl), and in the 5- position by halo; and (iii)

when R3 represents H, and 10 R represents a fragnent of formula la in

which the group -A-C(R4)(R5)-B- reprgsents Cl-2 al kyl ene, G represents CH

o RO ol £E" S RL AR WOSHIEN Y haRl o SISACHE B o 6 o
O £ SLOLC,C1 AR 85 i fe oz eptneblys Gffopesher ol

R7a represents phenyl”" substi posi tion , In the
4-position by ab¥eRi:or -N(H) C(O R27h (wherein RI"' represents C -6 al kyl),
and in the 5-position by halo or -SR26C. 20 Abbreviations are |listed at
the end of thi shepdi doesanotoreprédeat eC(@IREowiIBNS RAT répresénty pheng i ncl ude
those in which: Rl represents Cl1.8 alkyl (optionally substituted and/ or
terni nated by cmubsontedmir grouppositicert bgt fEom aliymylopy i doplibyally
substituted aryl, Het',K 25 -C(OR72, -OR7b, -N(Rs)R7c, - C&{&O/%XRQ,

- 0( O) N( RLo) R7d iatearupged) br' pxygesd; 2in - dfe0) kpositiat pXRONREOBFY oy R d or

-S(O2R'; Rra t ' endent |y present, at each _occurrence, H Cl1 5
al kyl (opti ona&@g&@%?ﬂ@ar%oﬁ%’? IERFGHERtst Eds3lkyhe and amribe 5-
substituents sel ehcég eg h%’or.n g% Cl. 4 al koxy, hal o, cyano, optionally
substituted ar J#PSIPDLORORI02384 W0 01/47893° PCT/ SE00102604 14 Het 3 and

R’IIEC( E))esrg)s(gé??g{,@gbg%(&r%%&%had aryl or Het4, or R7d, together with

10 R! represents a fragment of formula Ia in which the group
-A-C(RH(R%)-B- represents C,, alkylene, G represents CH and R®
represents one or two substituents selected from C, ¢ alkyl (optionally
interrupted by oxygen), C,, alkoxy, CF;, halo, nitro, -C(O)OH or
-C(0)0-C,5 alkyD);

15 then R? does not represent -C(O)R”, wherein R™ represents phenyl
substituted in the 2-position by C, alkoxy, in the 4-position by
-NH, or -N(H)C(O)R*™ (wherein R*™ represents C, ¢ alkyl), and in
the 5-position by halo or -SR?.

20  Abbreviations are listed at the end of this specification.

Preferred compounds of the invention include those in which:

R" represents C, 4 alkyl (optionally substituted and/or terminated by one or

more groups selected from halo, optionally substituted aryl, Het,
25 -C(O)R™, -OR™, -NR®»R"™, -C(O)XR’, -C(O)NR')R™ and -S(O),R'"),

Het?, -C(O)R™, -C(O)XR®, -C(O)N(R')R" or -S(O),R";

R™ to R’ independently represent, at each occurrence, H, C,s alkyl

(optionally substituted and/or terminated by one or more substituents

selected from -OH, C,, alkoxy, halo, cyano, optionally substituted aryl,



R 2 represents Cl1.3 al kyl (optionally substituted and/or term nated l;zyz QUIE00L
or nore substituents selected fromhalo, aryl and -NHC(O R13) or 5

opti onal 1YOMHE8Bt uted aryl; R13 represents Cl 3 al kyl or ZEFISEORBG04
represents H, Cl-4 alkyl (optionally substituted and/ or term nated by
optionally substituted aryl), optionally substituted aryl, -C(O R14, or

-C(O) OR14b; to Rl4a and Rl14b represent {£1-4 al kyl (optionally substituted

a8 Al kyl 0o o PERADR Pt Blbonally SRR RGN, 3G ony B8 Rone
bstit t adpfl 2 I , ti | bstituted I,
Séliésl 1’3.| Eggfég?%(lgg%lgggn%%{%é?tsl 3 O?@?%%?eseﬁ?sl CC):EZ alykfltJ zrl alrJyF; %ry
represent s,R4t I e : | atter
p R reg?@éént%ceﬂ_ﬁ a‘f{ﬁj‘%ls(Qﬂﬁon@i‘iy%skﬂfﬁted%ﬁdﬁgﬁéﬁyﬁﬂ&%f Bnk

two groups are optionally s tituted and/or te one -or nore

substi tuenter spbrRCtsubsfivens Qelediad ofrand K6, ahkaxynd =RHEE@)RONlEY
substituted aryl), -Daryloxy, -D-Het6, -D-S(0)Z2R', or R, together with
20 R d, srepppaally subsbuddcghdne; R'' represents Cl-4 alkyl or optionally
substituted 1iryl ;. Drepresents a direct bond or Cl.3 al kyl ene; R’

repr esent s, Rarepresantsdeuy alkpler agwl; 5 al kyl (optional |y substituted and/ or
term nat ed one or mpre_halQ atons), optionally substituted aryl or Het';

25 R4 repr dserepresents dlo Cia1alkyd (eptionaliyr substingtedy aridoreernibatedpbesent s H,
or Cl1.2 alkyl. 8 represents Cl4. al kyl, -E-(optionally_ substituted
aryl) or @5‘]@?15][}’ ﬁi&tﬂﬁgae@éﬂas ‘Pal?n@@i%’alql{hs,ﬂgmgs afil, '—‘-T':‘Q)B?%,OFC(O)R”
or -C(OOR C%B'Odm_represents H Cl 4 alkyl or -E-aryl; 2 2 JUN 2001 WO
01/ 47893 ~CUOOR™

10 RY and R" represent C,, alkyl (optionally substituted and/or terminated
by aryl) or aryl;
R? represents, at each occurrence, C,, alkyl (optionally substituted and/or
terminated by one or more substituents selected from -OH, halo, cyano,
optionally substituted aryl, C,, alkoxy, -SO,R*® and Het®);
15 RY represents C, alkyl or aryl,
R'® represents, at each occurrence, H, C, alkyl, C,, alkoxy (which latter
two groups are optionally substituted and/or terminated by one or more
substituents selected from -OH, halo and C,, alkoxy), -D-(optionally
substituted aryl), -D-aryloxy, -D-Het?, -D-S(O),R"™, or R, together with
20 R, represents C, alkylene;
R'" represents C,, alkyl or optionally substituted aryl,
D represents a direct bond or C, , alkylene;
R'! represents, at each occurrence, C,5 alkyl (optionally substituted and/or
terminated by one or more halo atoms), optionally substituted aryl or Het’;
25 R*represents H, halo, C,; alkyl, -OR® or -E-N(R*)R®;
R? represents H, or C,, alkyl;
R" represents H, C,, alkyl, -E-(optionally substituted aryl) or -E-Het®:
R* represents H, C,, alkyl, -E-aryl, -E-Het?, -C(O)R*"* or -C(O)OR?™;
R? represents H, C,, alkyl or -E-aryl;



PCT/ SECO 02604 15 R2la and RZIb independently represent Cl-4 alkyl 27 JuN 7004

(optional L tuted and/or termnated by one or nore substituents
sel ect ed %o@ﬁﬂg%o and aryl) or aryl; E represents, at eabhT8E¥Rélnce, a

direct bond or C _2 alkylene; 5 Het' to HetS i ndependently represent, at
each occurrence, fully saturated, wholly aromatic, partly aromatic and/or
bicyclic five- to twelve-nenbered hetggocyclic groups containing between

i ch-gr oups arBtot | ooy SOEtE repbRERC I o Aol dPERu TG i <
" O rosc, HR/E) Gl Bk ol I Rl oS R B T s

i ndependent{p/a resent Hor CE 3 alkyl; A represents a direct bond or
-J-; B represents -Z-, -Z-N(R25)-, -Z-§(O,- or -Z-O (in which latter
three 15 %ngfeselﬁsl at eddhipehradrdiRel Radiedit WoRdIraD) bagylene; R4 and RS); J

represents Cl-5 al kyl ene optionally substituted by ‘one”or nore
subst i t sentHe8abelde doflependettly fepreseandateichoocclirtatiore ey satrsteaect bond

or C-3 alkylene; n represents 0 or 2; 20 Res represents H or C 4 al kyl;
G r epr esentwhdily arRenaGEs pardyt aroomegicoandior dioyplic din- te wvelvietmenibersk! ect ed
from-OH cyano, halo, nitro, Cl1-3 alkyl (optionally term nated by
- N( H) C( O) OrreferaspclicCErauRy ctyining brpween epe @d four beteroatbingl seleried
represents IJ;'or(ler ocy:cly_gztanfj1 | Il%/t{'o;geanantd?oth suailﬁllr,r %I/Ohrice:l?eglt'ougs are optionally
substituted by one or more substituents selected from oxo, halo, cyano,
10 C,; alkyl, C,, alkoxy, -NRP)R®, -C(OR*, -C(O)OR®
-C(O)NR>)R?, and -NRZ*€)C(O)R?™;
R** to R™" independently represent H or C, , alkyl;
A represents a direct bond or -J-;
B represents -Z-, -Z-N(R*)-, -Z-S(0),- or -Z-O- (in which latter three
15 groups, Z is attached to the carbon atom bearing R* and R%);
J represents C,; alkylene optionally substimted by one or more
substituents selected from -OH, halo and amino;
Z represents a direct bond or C,; alkylene;
n represents 0 or 2;
20 R represents H or C,, alkyl;
G represents CH;
R® represents one or more optional substituents selected from -OH, cyano,
halo, nitro, C,, alkyl (optionally terminated by -N(H)C(O)OR?**®) and
C,4 alkoxy;
25 R represents C,, alkyl;
R? represents H or C,, alkyl;

R?* to R" all represent H.

More preferred compounds of the invention include those in which:



More preferred conpounds of the invention include those in which: 2 22 ZUNN 2004
2004 WD 01/47893 PCT/ SEO0/ 02604 16 R a represents |inear, branched or

part cycl W9 8EYEPT ¢ Cl-6al kyl (which alkyl group is (i) ofGT&EAMIZE0s

i nterrupted by one or nore oxygen atons; and/or (ii) optionally

substituted and/or term nated by one or nore groups selected from phenyl
(optionally substituted by one or noreigubstituents selected 5 from hal o

"G e P S i il R D o
Pnear o Brohed CauBiaps e dpd B EDr e Do AT AL Fp "
unsat ur at edppaoSHIBT subithiet) aribt QEﬁhin)ite?i“B?t(lbﬂé‘biaﬁ'[zg%/g?{)_@%%giﬁg?etded by

one or nore substituents selected from-OH, "Cl 2 a

- NHC( O) R1.2) fropin byl ngtﬁmﬂ | subssitied iBybad dty vk SulstifRpfOX¥kcRY Het 4
(optionally substituted by Cl4 alkyl); 'R12 represents Cl.2 al kyl

(optiona | yfrombshilouand mredioxy); eHaﬂ‘necb;ﬁibdaM?]/ tﬁbstiﬂr@ﬁo)ﬂﬁl?lb((ﬁky‘)ﬁ
represents Cl.2 a;l kyl; R9 represents, at each occurrence, |inear, branched
or part cyctCEMR el FOR™CL--C @RI and al BY0)R'Gyp HetX(i )-Guardnal | y
unsaturated; (1. I nterrupt ?d by one or nore oxygen atons;

optional | XEO .
and/ or (ii i‘)C %naﬂ@)@@{ Ban SO3R&nd/ or termi nat ed by one or nore

substi tuent §4s€l gd.from -OH cyano, Cl_2 al koxy, -SO2R S and Het$
(optional | ;uﬁg‘g%ut 689’1‘13-”%10)"?&??‘?“@133 ¢ashr esapreney. P alingar or10

Cyel | of acy yRpcHEE &, SN G allonekiid o GuPHGnILy SaSRGHEH J04/0F er r upt ed
by 10  (ii) optionally substituted and/or terminated by ope or more substituents
selected from -OH, C,, alkoxy, Het® and -NHC(O)R'?), phenyl (optionaliy
substituted by halo or methoxy) or Het* (optionally substituted by C,,
alkyl);
R represents C,, alkyl (optionally substituted and/or terminated by
15 -NHC(O)R™);
R" represents C,, alkyl;
R’ represents, at each occurrence, linear, branched or part cyclic/acyclic
C).¢ alkyl (which alkyl group is (i) optionally unsaturated; (ii) optionally
interrupted by ome or more oxygen atoms; and/or (iii) optionally
20  substituted and/or terminated by one or more substituents selected from
-OH, cyano, C,, alkoxy, -SO,R" and Het’ (optionally substituted by
-C(O)R™Y);
RY represents C,, alky};
R represents, at each occurrence, H, linear, branched or part
25 cyclic/acyclic C,, alkyl, (which alkyl group is (i) optionally interrupted by
one or more oxygen atoms; and/or (ii) optionally substituted and/or
terminated by C,, alkoxy), phenyl (optionally substituted by one or more
substituents selected from halo, methoxy, Het! and SR*), Het® (optionally
substituted by one or more C,, alkyl groups) or -S(O),R'™;



one or nore oxygen atons; and/or (ii) optionally substituted and/or 22 JUN 200k
term nat ed b¥ Cl 2 al koxy) phenyl (optlonally substituted one or nore
subst i t uehPIdE%8ct ed from hal o, net hoxy, Het’ and SR'), '%SF@E’J’B%Q“bnaI |y
substituted by one or nore Cl_2 al kyl groups) or -S(O2R'a; 2 2 JUN 2404 WO
01/ 47893 PCT/ SE011/112604 17 Rex represents Cl.2 al kyl optionally
substituted by one or nore halo. atongy Rl7a represents phenyl (optionally

br anched S?*?ZJ; Pregof &k “%ﬁéﬂﬁi%?f@ﬁ@ﬁm@%ﬁin 1o B BRI Foribet £ ut ea

b th d
N{I—Eg((ao?rl?ﬂ ) H&%htstﬁgémg?ﬁﬁ%ghgggggﬁtt e r%lgﬂg’r %?eagubst I tuents
sel ected f ijmrB eRents] a? etk veaphéhce NG k4K, Q)n'ﬁ%@ﬁéd 0??1)3%@2%9?@9%}%16' - OR18

or -N(H) R14; repr esents H, to R 8 represents lonally
subst i t ut e tgyaum ghenpr qu ltsmtmir@teaebyc:bﬁ@l or andfH sapstitdeaROoXY) ; R 9
represents or - represents Cl alkyl; Hetl to Het8

i ndependentsb}pcredprfmnmtrca,t mhdm)ocamdr NH:)E‘,(O‘)RPT")/ cratHiedit ¢éptiondfAywhol | y
aromatic, partly aromatic and/or bicyclic five- to twelve-nenbered

het er ocycl isubgitytadsby oneirmate behstioemtoseleated fronr haler, &€ paalkyt asd| ect ed
from oxygen, nit I’Oﬂo%l]”l and/or sulfur; R23c, R23h and R -" independently
represent, urrence Cl 2 alkyl; A represents a direct bond or

e 20, B sRR: TR MRS 0% o p a0 e Lt
repr esent SRG]reSre%eE%lﬁne optionally substituted by -OH or am no;
10 R"™ represents H or phenyl (optiomally substituted by one or more
substituents selected from OH and methoxy);
RY represents H or -C(O)OR?";
R*" represents C,, alkyl;
Het' to Het® independently represent, at each occurrence, fully saturated,
15 wholly aromatic, partly aromatic and/or bicyclic five- to twelve-membered
heterocyclic groups containing between one and four heteroatoms selected
from oxygen, nitrogen and/or sulfur;
R¥, R®" and R*™ independently represent, at each occurrence, C,, alkyl;
A represents a direct bond or -J-;
20 B represents -Z-, -Z-N(H)-, -Z-SO,- or -Z-O- (in which latter three
groups, Z is attached to the carbon atom bearing R* and R’);
] represents C, ; alkylene optionally substituted by -OH or amino;
Z represents a direct bond or C,, alkylene;
R® represents one or two cyano groups;

25 R’ represents H or methyl.

Particularly preferred compounds of the invention include those in which:

R" represents -C(O)R™, -C(O)N(H)R™ or -S(O),R'!;



Z represents a direct bond or Cl_2 al kylene; R6 represents one or tm&l:)‘ﬂ%&ﬂm‘
groups; 25 R represents Hor nethyl. Particularly preferred conpounds of

t he i nveM® 6M7BHc|l ude those in which: Rl represents - C(OR7ESEMTE@Y N( H) R1
or -S(O2Ru; 2 2 JUN 2004 WD 01/47893 PCT/SE011/0 2 6 0 4 18 R D

represents |inear, branched or part cyclic/acyclic C1_5 alkyl, _ (which

al kyl group is optlonally interrupted gy one or nore oxygen atons); Rd
represents_H

repr esent sR ZIF«EWED%r WObrﬂﬁe\rﬁ?ggnﬂ@t@?%’g lct"’\ﬁ%dggggpg 119?1 s(“i‘ﬂq%hched to
Fepr eaent s AYEBEe ot BeNSH, bt BRORE PR o pdr ol  ached:  ro
Conpounds Bt TEREseR TG QRGO TRCLEME, Do ter. ' Prepar ati Bﬁc'lgdf\c_tcgred. ng
conpounds o1 TPoES s R Rt BhRd o e () Teaction of 'a compound of
for mul a5 HAROfeptdRntRZ-NIT)BNrHZ-0O- (in which latter two groups, Z is attached

to the carbon atom bearing R* and R%);

J represents C,, alkylene;

RS represents a cyano group in the position para to where B is attached;

R? represents methyl.

10
Preferred compounds of the invention include the compounds of the
Examples disclosed hereinafter.
Preparation
15
According to the invention there is also provided a process for the
preparation of compounds of formula I which comprises:
(a) reaction of a compound of formula ITA or IIB,
R3 / R2 R3 /H
TN : TN
Rb
Re
RY Rh N—R1
20 1A 1B

wherein R!, R* R? and R to R" are as hereinbefore defined, with a

compound of formula III,



R N20 IIAI1IB wherein R, R2, R3 and R to Rh are as hereinbefore 77 JUN 2004
defined, with a conpound of formula Ill, 2 2 JUN 2004 WD 01/47893

PCT/ SEOO98847%%19 Rea-L' in wherein Res represents eithefCHSEW{G (as
appropriate), L' represents a |eaving group such as hal o, al kanesul fonate,
per fl uoroal kanesul fonate, arenesul fonate, -0OC(O XR9, im dazole or R290-
(wherein R29 represents, 5 for exanple9Cl_10 al kyl or aryl, which groups
are optionally substiﬁzal_tLed by one or nore halo or Iﬁ}iotro groups) and R, R2
and RO are as hereinbefore defined, for exanple at " between room and refl ux

TR ARSI RERRARE dl £ Ge R Sol b | S e o

pot assi um car bonat e) an appropriate o

d ( h | . . i ’
i chl or omtléﬂ‘]ﬁéeg%ﬂf QR Mhas { BaldC em_ﬁhéidlfdﬁate'ﬁgP g%qwb%@%@%ggounds of

di et hyl sul f oxi de,” THF, toluene or mxtures t

formul a | iatendsubtfbnite, CORD)KRS, daiidaivle adre R®0-epiBsRM R GepleXEits Or
-C(ONRIO)R , reaction of a conpound of formula 15 IVA or 1VB, R2

R3- - - - Ns| VAol ¥Rambphe, €€ n, Blkyl Rr argl Rwvhividgtoupsrare asptioanlty rshbitilmedd?f i ned and
R and R2 represent a fragment of formula l'a, as hereinbefore defined,
with a 20 @xepoumbrofbaleompitro\groups) and R!, R* and R’ are as hereinbefore
defined, for example at betweem room and reflux temperature in the
presence of a suitable base (e.g. triethylamine or potassium carbonate) and
an appropriate organic solvent (e.g. dichloromethane, chloroform,
10 acetonitrile, N,N-dimethylformamide, dimethylsulfoxide, THF, toluene or

mixtures thereof);

(b) for compounds of formula I in which R' or R? (as appropriate)
represents -C(0)XR® or -C(O)N(R'HR™, reaction of a compound of formula
15 IVA orIVB,
L1

i JY
3 3
R N R ~——N o

Rd
Re Rb

VA VB

wherein R’, R* to R" and L! are as hereinbefore defined and R' and R?
represent a fragment of formula Ia, as hereinbefore defined, with a

compound of formula V,
20 R*-H A



R30-H V 2 2 JUN 2004 WO 01147893 PCT/ SEQCO 02604 20 wherein R3 repr skl i
-XR9 or - N(RIDDR d and Rd, RO, RO and X are as hereinbefore defined,

for exampyY@ O0YWte# conditions described hereinbefore (proddsgSEYOPNGa)); 5
(c) for conmpounds of formula | in which R or R2 (as appropriate)

represents -C(O N(H)Rl, reaction of a conpound of fornmula HA or 1B (as
appropriate), as hereinbefore defined é@xcept that R or R2 (as

appropriate doe ot repres Ru).,, a conpound formula VI,

R - N=C=0 V|‘2’h%€%§r}girFPfR8§1t$ gﬁgztg Wer@(wﬁﬁ#h‘éra@dd@fg R ,RO'P deXamisl &S at
between 0C,and ., reflu e rature in the presence, of .an_appr.oprj ate

or gani ¢ solBFEFRDE _redf_éﬁtneﬁqgﬁqro?wlﬁaq@{é; (}épgmogséj&sq:rd€%3§ BVEPHes s
under condig ] to those skilled in the art; 15 (d) for conpounds
of for rrula(i’f?%%%\gﬁgg\gg or R2 (as appropriate) represents a fragnent of

formula la in which A represents CH2 and R4 represents -OH or -N(H) RL9,
reaction of a conmpound of formula I1A or I B, as hereinbefore defined

(except st hagy FfprOéongoﬁ@d?s JWPIRRRIIA B)ind Q23R! dre CPR M apBrdg P! of

formula la),” with a conpound of formula VI, Y 20 R

repr esent s répiegents RCYD) NI, rddbiiolkb a ddnapshrd & Prmmia 1 ok Mxe{ay e
defined, for exanple at elevated tenperature (e.g. 60Cto
appropriate), as hereinbefore defined (except that R' or R? (as appropriate)
does not represent R¥), with a compound of formula VI,
RY-N=C=0 VI
10 wherein R' is as hereinbefore defined, for example at between 0°C and
reflux temperature in the presence of an appropriate organic solvent (e.g.

dichloromethane), or via solid phase synthesis under conditions known to

those skilled in the art;

15 (d) for compounds of formula I in which R' or R* (as appropriate)
represents a fragment of formula Ia in which A represents CH, and R*
represents -OH or -N(H)R", reaction of a compound of formula ITA or IIB,
as hereinbefore defined (except that R' or R? (as appropriate) does not

represent a fragment of formula Ia), with a compound of formula V1I,
Y

Vit

20 Re
wherein Y represents O or N(R'™ and R, R% R”, B and G 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 alky] alcohol and water);



reflux) in the presence of a suitable solvent (e.g. a |ower alkyl al @ghaN 2004
(e.q. IP&}Z,,,O %ﬁﬁtonitrile, or a mxture of a |lower alkyl al cohol and

water): 272 Y3004 WO 01/47893 PCT/ SE0Q 02604 21 (e) fRSTT/HfBeWds of
formula I in which, in the fragment of fornmula la, B represents -Z-0O,
reaction of a conpound of fornmula VRIAor VIIIB, RA RBR2Z OHVIIIAVIIIB
wherein R3, R4, RS, Ra to Rh, A and Z73re as hereinbefore defined, and R 5

d Rz | ' fd t that, o h
case, t hoy GoORERBLEITEPIATAEL 1) RAFHE"§ B8 HASHeh S M da T Bona  of
formul a | XrefHskatsR7ober RiafidiPo P dofioBhifd B8 f8RAL VAT Q'e Wigfg ned, for
exanpl e unde o Mtsunobu-type conditions e.g. at between anbient (e.g.

25C) and reflux tenperature in the presence of a teR4ary osphine (e.qg.
tributyl phosphine or triphenyl phosphine), an agedijcarb ate derivative

(e.g. diethylazodi 4 boxylate or 1,1'-(azodicarbo ppi peridine) and an
appropriate %%genic sol vent (e.g. dichl orometahane r toluene); 15 2 2 JUN
2004 WO 01/ CT/ SEQ0/ 02604 R N~

VIIIA R* VIlIB
wherein R?, R*, R°, R* to R, A and Z are as hereinbefore defined, and R!

5 and R* (as appropriate) are as hereinbefore defined (except that, in each
case, they do not represent a fragment of formula Ia), with a compound of

formula IX,
OH

R6

wherein R® and G are as hereinbefore defined, for example under

10 Mitsunobu-type conditions e.g. at between ambient (e.g. 25°C) and reflux

temperature in the presence of a tertiary phosphioe (e.g. tributylphosphine

or triphenylphosphine), an  azodicarboxylate derivative  (e.g.

diethylazodicarboxylate or 1,1’-(azodicarbonyl)dipiperidine) and an
appropriate organic solvent (e.g. dichloromethane or toluene);

15



22 (f) for conpounds of forrmula | in which Grepresents N and B rep@@sitl§lt
-Z-O, 1 t f a conmpound of formula VIIIA or VHM, a rei nbef ore
defi ned, e‘\%ﬁtdﬁﬂgmgonpound of formula X, L2 X R6 5 wherein Lgcﬁlgb?%{%%s a

| eavi ng group such as hal o, al kanesul fonate, perfluoroall canesulfonate or
arenesul fonate, and R6 is as hereinbefore defined, for exanple at between
10C and reflux tenperature in the pregence of a suitable base (e.g. sodium

hydri de) a i t. : | |fqr ' .10 (9)
for corrpouz(gv‘t(g)i}c S‘P‘Qﬁ’ﬁ‘u&f"&a‘%‘ef“ﬁﬁkmfg?h%ﬁ%%p%@%tgéﬁwé‘ﬁﬁimﬂ"?ﬁ“ﬁ 8
represents Glab - 7 t LPVTAIR. 315G I ng
conpound of (éf g?’mj agﬁ?m iozgvﬁ% O‘%[Eld ngéﬁéglﬁt S %Dt h a ’?gn%%r%ﬁ%@gﬁgf ornul a
X, 15 R 83findl, widreéompaundof esemilg 3G al kyl, -E-aryl or -E-Het8, and E
and Het8 are as hereinbefore defined, for exanple under M tsunobu-type

conditions (e.g. as described herld nbefore in process step (e)); 20 (h)
for conmpounds of fornmula | in which R4 represents -OR', in which R8

represents C -6 alkyl, -E-aryl o=+ Hers, reaction of a conpound of
formula X 1A or XIB, 22JUN|Q(<0 01/ 47883 23 N R2

R6

5 wherein L? represents a leaving group such as halo, alkanesulfonate,
perfluoroalkanesulfonate or arenesulfonate, and R® is as hereinbefore
defined, for example at between 10°C and reflux temperature in the
presence of a suitable base (e.g. sodium hydride) and an appropriate solvent

(e.g. N,N-dimethylformamide);

10
(g) for compounds of formula I in which R* represents -OR®, in which R'®
represents C, alkyl, -E-aryl or -E-Het®, reaction of a corresponding
compound of formula I in which R* represents OH with a compound of
formula X1,

15 R'™0OH X1-

wherein R'® represents C, ¢ alkyl, -E-aryl or -E-Het®, and E and Het® are as
hereinbefore defined, for example under Mitsunobu-type conditions {(e.g. as

described hereinbefore in process step (e));

20 (h) for compounds of formula I in which R* represents -OR'®, in which R
represents C, ¢ alkyl, -E-aryl or -E-Het®, reaction of a compound of formula

XIIA or X1IB,



RA' A RL N XIIB PCT/ SEQQO 02604 wherein R or R2 (as appropriate) 27 JUN7004
represents R' . and Ra, R3, R5, R6, R to R, A B, Gand L2 are as

her ei nbef*SP8VE%P{ ned, with a compound of formula Xi. as hREEPHHERGH e
defined, for exanple at between anmbient (e.g. 5 25C) and refl ux

tenperature, under WIIlianmson-type conditions (i.e. in the presence of an
appropriate base (e.g. KOH or NaH) and3a suitable organic solvent (e.qg.

di met hyl sul f oxi de or N, N-di net hyl fornmam de)) (the skilled son wil |
appreciate that certain conpounds of fornula XIIA andprXl | B/ (‘eyg. those in
whi ch L2 represents halo) may al so be regarded as q_c%&@ 1A _of formula

| as hereinbefore defined); (i) for conmpounds of for al in ch R4
‘represents -E-NH2, reeduction of a conpound of formulja XIHA or XIIIB, 2 2
JUN 2004 WO (¥.47893 24 2. RL NN3 A RZ, N RpA B PCT/ S E00102604
wherein R or R2'kas appropriate) represents R ', d Rh, R3, RS R6, R

to Rh, A B, E and Ggre as hereinbefore defined,

XIA R® Xii8

wherein R! or R* (as appropriate) represents R, and R™, R, R, RS, R* to
R* A, B, G and L? are as hereinbefore defined, with a compound of
formula XT, as hereinbefore defined, for example at between ambient (e.g.
5 25°C) and reflux temperature, under 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 N,N-dimethylformamide)) (the skilled
person will appreciate that certain compounds of formula XIIA and XIIB
(e.g. those in which L? represents halo) may also be regarded as compounds

10 of formula I as hereinbefore defined);

(i) for compounds of formula I in which R* represents -E-NH,, reduction of

a compound of formula XIIIA or XIIIB,



hydrogenation at a suitable pressure in the presence of a suitable ca}aly§t004
s (e.g. palladiumon carbon) and an appropriate solvent (e.g. a
wat er - et ¥EI/478¥8xt ure); (j) for conpounds of fornmula | i nPGRPER/REN
represents -E-N(R1)R2, wherein R19 represents Cl-, alkyl, -E-aryl -E-Het3,
-C(OR213, -C(OOR21h, 10 -S(O2R2'c or -C(ON(RT)Rnb, reaction of a
correspondi ng conpound of fornmula I igywhich R4 represents -E-N(H)R2 with
a conpound of formula XV, R9 -L'" )UW wherein R' representg Cl.6 al kyl,
-E-aryl -E-Het8, -C(OR", -C(OOR2'b, 15 -S(O 2R21c ost- JO) N R22a) R22b,
and R2'a, R21b, R2'c, R?-2a, R22", Het, E and Ly_age ebApefore
defined, for exanple under condltl ons descrl bed 3here| gfore (Pfocess step
(a)); 2 2 JUN 2004 01/ 47893 PCT/ SE00/ 02604 25 (k) for compounds of
formula | in whichyY R4 represents -E-N(R2")C(O N H R22a reaction of a
correspondi ng compound of fornmula | in which R4 r&presents -E-N(HR2 0O
with a conpound of la XV, R -N=C=0 XV s wherei is as
her ei nbef ore defin for exanple under conditions I bed herei nbefore
(process step (Ie i genpounds of fornul a R h RAmwepresents
-E—N(H)(C(O) of aNacorrespondln : i ormula | to in
which R4 re /oxallc aci d di&nq d axdnpl e at

o] : es ncrs of a suitabl ¢ igent, (e.g. 1-
(3-di met hyl anrhopropyl ) - 3- e‘Rﬁy rbodiimde), aRr proprl ate activati ng
agent (e.g. 1-hydroxybenzotriazolg), a suitable base (e.g. triethylam ne)
and a reaction-inert solvent (e.g. AN N.di nethylformam de);

/

XINA RS XIB

wherein R! or R? (as appropriate) represents R'?, and R*, R?, R?, RS, R* to
R" A, B, E and G are as hercinbefore defined, for example by
hydrogenation at a suitable pressure in the presence of a suitable catalyst
5 (e.g. palladium on carbon) and an appropriate solvent (e.g. a water-ethanol

mixture);

(j) for compounds of formula 1 in which R* represents -E-N(R')R¥,

wherein R represents C, alkyl, -E-aryl -E-Het, -C(O)R>?, -C(O)OR?™,
10 -S(O),R¥¢ or —C(O)N.(Rn’)Rm’, reaction of a corresponding compound of

formula I in which R* represents -E-N(H)R? with a compound of formula

X1V,

R¥.L! XV

wherein R'* represents C, ¢ alkyl, -E-aryl -E-Het®, -C(O)R*2, -C(O)OR?®,
15 -S(0),R¥* or -C(O)N(R®)R™, and R?#, R?'®, R¥'¢, R*, R*®, Het®, E and

L' are as hereinbefore defined, for example under conditions described

hereinbefore (process step (a));



15 (m for conpounds of formula I in which R4 represents - E- N(H) C( NNy 2004
reaction O@Uf:]gﬂespondi ng conmpound of fornmula | in which R4 represents
-E-NHZ wi th a conpound of formula XVI, R290 C( =NH) NH2 XVI POBHSH/ 3¢
N-protected derivative thereof, wherein Reg is as hereinbefore defined,

for exanple at between roomand reflux tenperature, optionally in the
presence of a suitable solvent (e.g. t®dbuene) and/or an appropriate acidic

cat al yst (eg}gi. nqglet i(gbrgf@lq]cgt, ofor f&prI®! 1 18 "%m@g B5 (P%PS%%{“S“COWOUMS

of fornmula which R4 represents -OR', I n whi repr

- ¢ O R21% - E-HERC(OIN(HIRD), NeBedon B2 aleorfepeiding cOmpdund B ni ng
conpound of fornmula | in which R4 represents -OHWth”a conpound of
fornmul a XVI1in Wbt RS rafuieserts 2EINHEFT0 with Diompooa! Bﬂﬁrﬁﬁﬁﬁ)/}'@% 04 26
wherein R18b represents - O R213, -C(OOR2Ib or -C(ON(R223)R22b , L3
represents a | eaving Brodf=€me® as hal o, p- nitropBeoxy, OC(O R21la,

-OC(O OR21b, . -OH o i.m dazole and R2", RIM_R'' and R22b are as
her ei nbef or WheksR n@% if s Bergibefors deBnodedor eamplrl under somlitiemper at ur e

in the presence. of .a suitable base (e.g.. triethylamne, pyridine or

pot assi um Ciqssghg{lé})e}'e heﬁf)%f%r&cf:%ﬁ elb?@%!ni c solvent (e.g. THF,

di chl oronet hane or acetonitrile) and (where appropriate) a suitable
coupling agent (e.g. 1-(3-dinethylam nopropyl)-3-e thylcarbodiiniide); i o

o) e PSS, RO Lo T NG, N IR CHRRNE, hT R, T

-E-N(H)[C(O)];NH,, reaction of a corresponding compound of formula I

10 in which R* represents -E-NH, with oxalic acid diamide, for example at
between -10 and 25°C in the presence of a suitable coupling agent (e.g. 1-
(3-dimethylaminopropyl)-3-ethylcarbodiimide), an appropriate activating
agent (e.g. 1-hydroxybenzotriazole), a suitable base (e.g. triethylamine) and
a reaction-inert solvent (e.g. N,N-dimethylformamide);

15
(m) for compounds of formula I in which R* represents
-E-N(H)C(NH)NH,, reaction of a corresponding compound of formula I in
which R* represents -E-NH, with a compound of formula XVI,

R¥0-C(=NH)NH, XVI

20  or an N-protected derivative thereof, wherein R? is as hereinbefore defined,
for example at between room and reflux temperature, optionally in the
presence of a suitable solvent (e.g. toluene) and/or an appropriate acidic

catalyst (e.g. acetic acid at, for example, 10 mol %);

25 (n) for compounds of formula I in which R* represents -OR'®, in which R*®
represents -C(O)R*?, -C(O)OR™ or -C(O)N(RZ*R™, reaction of a
corresponding compound of formula I in which R* represents -OH with a
compound of formula XVII,

R!®L3 XVII



R4 and R5 together represent =0, in the presence of a suitable reducligjiN 200t
agent and_under appropriate reaction conditions; for exanple, for formation
of compou@L1dPornula | in which R4 represents OH, reducPC3FEA)268E 15
performed under mld reaction conditions in the presence of e.g. sodium

bor ohydri de and an appropriate organic solvent (e.g. THF); and for

formati on of conpounds of fornula | imawhich R4 represents H, reduction

may be perf j sth g&ﬁg A 2K S anditi I,ﬁg@ 0 those
skilled in ?hgﬁg??ior?%ﬂéac | vg'gmg the@@?g\;{:nt g&@@o ‘tﬁ?ng’ h 20
appropri at (qUFA tasy ! rZigd ifpt nec Bali t abl e
reduci ng agreeﬁ?@s?g%s g. sgg}i':gu% @?r/oﬁgri de o%’ ggdi%@?ﬁgbogggg i dé) and

an appropr I:@@(c?mwp-@pﬂ enimidazele andORer, (RAY. RE:- and aRR3P! apd gghol ) ;

(p) for conmpounds of formula 1l in which R4 represents hal o, substitution of
25 a cor r esipsremhbefpreordedined, oforf oexaihplel atn bétwaenR4-10€1) eaadt Sefldk, usi ng
an appropriate hal ogenating agent (e.g. for conpounds in which R4
represent s temperature inthei presance rof(albwtdble dase ¢ guitfiethylamine,opyriding 2 2 JUN
2004 WD 01/47893 P, CTISEQQO 02604 27 (q) .for conpounds of formula I in

whi ch R4 ar@f RPlasspesedbopate)y ane ppryriaie- organie eolvept eleegt sTHE,R2S) - Z-
(wherein l\gl%g) i&qattached to. ].ihe C rb(&)}a] atom bearing R4 and R5),
reaction ofdigDlOEoMEthaBe ofT f Brsiomirileyapda (Bhexs APRIOPRAIE) a3sWtaNeR 5 xvi

L TA coupling agent (e.g. 1-(3-dimethylaminopropyl)-3-ethylcarbodiimide);

10 (o) for compounds of formula I in which R* represents H or -OH and R®
represents H, reduction of a corresponding compound of formula I in which
R* and R’ together represent =Q, in the presence of a suitable reducing
agent and under appropriate reaction conditions; for example, for formation
of compounds of formula I in which R* represents OH, reduction may be
15  performed under mild reaction conditions in the presence of e.g. sodium
borohydride and an appropriate organic solvent (e.g. THF); and for
formation of compounds of formula I in which R* represents H, reduction
may be performed either under Wolff-Kischner conditions known to those
skilled in the art or by activating the relevant C=0O group using an
20  appropriate agent (such as tosylhydrazine) in the presence of a suitable
reducing agent (e.g. sodium borohydride or sodium cyanoborohydride) and

an appropriate organic solvent (e.g. a lower {(e.g. C,) alkyl alcohol);

(p) for compounds of formula I in which R* represents halo, substitution of
25 a corresponding compound of formula I in which R* represents -OH, using
an appropriate halogenating agent (e.g. for compounds in which R*

represents fluoro, reaction with (diethylamino)sulfur triftuoride);



Res N H XVIIIB wherein R or R- (as appropriate) represents R a, apd JINa]
R3, R4, RS, 0 R3 to Rh and J are as hereinbefore defined, with a conpound
of formlWOMMHESx X R6 io wherein R6, G Z and L2 are as WeFSEHHREMr e
defined, for exanple at elevated tenperature (e.g. 40Cto reflux) in the
presence of a suitable organic solvent (e.g. acetonitrile); (r) for
conpounds of formula | in which A represents C2 al kylene and R4 15 and R5

t oget her r nt . = acki d paf raul hyl 1B, as
ner oi nbef ond dof 1 weapr i BaSt Baflad 5P RBRACEC PR RplesubaL 45

r epr esent nt. fron, ). Phly A REREYN sy f-or 2 2 JUN
oba v 01/ SDEE ) Al P rEbe o SANCRE DT A TR BEI(% RS EACH

her ei nbef ortRe ¢aftdirdionh YeafiigM! en@tRYetreRaibn bPALaRRboLSA | X fdrRfper at ure
in the presence of a suitable base (e.g. triethylam ne, potassium

car bonat e XVIBArabXWYIIBymoni um hydroxi de) and 5 an appropriate organic
solvent (e.g. a lower alkyl (e.g. Cl-6) alcohol); (s) f’or conpounds of

formula | in which R3 represents H and R2 represents unsua§5titut ed
C, -4al kyl, reaction of a conpound of formula XXI, F@LZ%I_N/
R2 .
Rs\N/ R:L"‘*-N/J H

XVIHA xviliB
wherein R! or R? (as appropriate) represents R'?, and R'?, R®, R, R®, R%,
R* to R" and J are as hereinbefore defined, with a compound of formula

XIX,
2
/L
Z

XIX
G
\ B

RS
10 wherein R®, G, Z and L? are as hereinbefore defined, for example at
elevated temperamre (e.g. 40°C to reflux) in the presence of a suitable

organic solvent (e.g. acetonitrile);

(r) for compounds of formula I in which A represents C, alkylene and R*
15 and R’ together represent =0, reaction of a compound of formula IIA or
IIB, as hereinbefore defined (except that R' or R? (as appropriate) does not

represent a fragment of formula Ia), with a compound of formula XX,



R6 10 wherein R4, R}, R6, R to Ro, A B and G are as hereinbefore defi ngdg
with a conpound of forrmula XXII, R3'-NH 2 XXIl wherein R31 represents
unsubst i tMPEHITP34 al kyl, in the presence of a suitable rBATEE Y 2a/ ent

(e.g. sodium cyanoborohydride), for exanple at between 15 room and refl ux
tenperature, optionally in the presence of an appropriate 2 2 JUN HO4 WO

01/ 17893 PCT/ SE00/ 02604 29 solvent (eg. a |lower al kyl al cohol such as

met hanol ) and/or a suitable catakyst (e.g. zinc chloride). (t) for
conmpounds of formula I in which Rj|represents -C(OOR9 and Ra s and/or Rb

represent C,_4 al kyl, reaction of C espondi ng conpound of fornmula | in
which R represents -C(OOR9 a Ra d Ro represent Hwith one or nore
equi val ents of a conpound of feprnula XXI1l, R32-L4 XXII|l wherein R32

represents Cl alkyl and L4 is

| eavi ng group sugl as halo, 1o
al kyl sul fate, al kanesul fona

r \arenesul fonate, in the presence of an
appropriate strong base (e.g\b I1ithium, for exanple at between -80C
and roomtenperature in the p enc®6of a suitable solvent (e.qg.

N, N, N, N -tetranet hyl et hyl ene-di ami ne, THE or m xtures thereof). 1s (u) for
conmpounds efhefreinnBl, &G landhRE brears hereinbefory defijngd 2 fir] example-athetweeren

N-oxi de derivatives, oxidation of the corresponding 3- azabicyclo[3.2. 1]
oct ane nit rogmn anfl zeflwk rtemperalirey ie oso Pheseate fof @uswitable baset (BEpr esence
of a suitable_oxidising agent (e.g. nCPBA), fOi’ exanpl e at 0C.in the
presence ofTigthylamme), PORSERIA CAEDAtE, O tetrabutylammonium hydroxide) an

5 an appropriate organic solvent (e.g. a lower alkyl (e.g. C,) alcohol);

(s) for compounds of formula I in which R® represents H and R? represents

unsubstituted C,, alkyl, reaction of a compound of formula XXI,

XXl : Rs
10 wherein R*, R®, R%, R* to R?, A, B and G are as hereinbefore defined, with
a compound of formula XXII,
R¥-NH, XX
wherein R* represents unsubstituted C, 4 alkyl, in the presence of a suitable
reducing agent (e.g. sodium cyanoborohydride), for example at between

15 room and reflux temperature, optionally in the presence of an appropriate



20 dichloronethane) (e.g. (v) for conpounds of formula I which are @Q.QNI%L
al kyl rnar annpnlunt salt derivatives, in which the alkg Erou
attached OU4E23 5zabi cycl o[ 3. 2. 1] octane nitrogen, react?OHESN2®Me
3-azabicyclo[3.2.1]octane 25 nitrogen, of a corresponding conpound of
formula | with a conpound of forrmula XXI11, as hereinbefore defined, for
exanple at roomtenperature in the pr@sence of an appropriate organi c

sol vent (e. sglveﬁhl\de. | TR Yer glgﬁﬁ%ﬁ‘adﬁ% ER'Aso‘ﬁﬁéih@/og /(].)IC t [llgie;SI ng

e.g. HPLC) Int esence a sul tab € cou rov

NHAOAC) ;  Orcaiilyst da0N. 284chI6}i@dy. 47893 PCT / SE0O/ (126( 14 30 (w) conversi on
of one Rb substituent to anot’her using techniques well. known to those
skilled in the art. Compounds of fornula HA and |11 B may be prepared by
reaction of a 5 conmpound of forrmula XXIV, H R3~/ N XXiV or an

N- pr ot ect edt)dferi compamds hefr fartmulake e whid8 R'Rrepresaiits aC60¥OR® hadeknbef or e
defined, with a conpound of formula |1l as herei nbefore defined, for
exanpl e5as aa@@rrrR%e'apmm Gpefadied, freactiome of ynchresponsting cwonpouadnefs of
formul a | & roce S. ste or, in the case of co ounds of fornula IlA

or 1B whe 1§w. h sg%ﬁe@ﬁhfa@f) FeppbReand i rapagsaant! woth f or nul a
R ol s B, 0, vt o i
R¥.L* XX11
wherein R* represents C, alkyl and L* is a leaving group such as halo,
10 alkylsulfate, alkanesulfonate or arenesulfonate, in the presence of an
appropriate strong base (e.g. butyllithium), for example at between -80°C
and room temperature in the presence of a suitable solvent (e.g.

N.N,N’,N’-tetramethylethylene-diamine, THF or mixtures thereof).

15 (u) for comppunds of formula I which are 3-azabicyclo{3.2.1]octane-
nitrogen N-oxide derivatives, oxidation of the corresponding 3-
azabicyclo[3.2.1]octane nitrogen of a corresponding 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.

20 dichloromethane);

(v) for compounds of formula I which are C,, alky! quaternary ammonium
salt derivatives, I which the alkyl group is attached to a 3-
azabicyclo[3.2.1]octane nitrogen, reaction, at the 3—azabicy'clo[3.2.1]octane
25  nitrogen, of a corresponding compound of formula I with a compound of
formula XXIII, as hereinbefore defined, for example at room temperature
in the presence of an appropriate organic solvent (e.g. N,N-dimethyl-
formamide), followed by purification (using e.g. HPLC) in the presence

of a suitable counter-ion provider (e.g. NH,OAc); or



formul a VH as hereinbefore defined, for exanple as described herei nb@flosl 200
Is for the synthesis of conpounds of forrmula I (process step (d)).
Conmpoundsworf01f4@8%3ul a 111 may be prepared by standard technPQussi/zar
exanpl e, conpounds of formula Il in which R28 represents a fragnent of
formula |a, wherein: 20 (1) B represents -Z-O may be prepared by coupling
a conpound of fornula | X, as herei nbe;d)re defined, to a conpound of
formula XXV, WO 01/47893 2 2 JUN 2004 PCT! SE0Q/ 0261) 4 31

L2- Z- C( R4) (R3)copvemsion®f onm &y sppstiyentg angthep usiig teshpiquesweHdmoMibef or e
defined, and fhe L2 %ro ps may be the sane or different; or 5 (2) B
represents[o (S 2 ed H;’aﬁb b’é%prepar ed by coupling a conpound of formula
XXVI, XXVI R6 wherein G R6 and R25 are as hereinbefore defined, to a
compound of formula XXVII1, 10 L5-C(O)-C(R4)(R5)-A-L 2 XXVII wherein L5

| | e¢l | . | , A and
L5 areas. KeVEPRBER, L GRARE S AR, I oy &6 SferiBr® ol obi ci e
wel | kgwn croﬁlﬁdﬁ‘ﬂa%fsfﬁhhhﬁad}(bﬁ\ﬁ he art. 15 Conpounds of forrmula IIl in

whi ch 8 represents a fragment ‘of forrmula la, wherein A represents C2
al kyl ene and R4 represents -OR18, iH which R18
R/
N
Rd
R¢ fRb
R
Re
Ra
iR N—H
XXV

or an N-protected derivative thereof, wherein R?, R* to R" are as
hereinbefore defined, with a compound of formula IiI aé hereinbefore
defined, for example as described hereinbefore for the synthesis of
10 compounds of formula I (process step (a)}, or, in the case of compounds of
formula IIA or HIB wherein R! or R? (as appropriate) represents a fragment
of formula Ia in whick A represents CH, and R* represents -OH or
NH)RY, wherein R is as hereinbefore defined, with a compound of
formula VII as hereinbefore defined, for example as described hereinbefore

15  for the synthesis of compounds of formula I (process step (d)).

Compounds of formula III may be prepared by standard techniques. For
example, compounds of formuia III in which R* represents a fragment of
formula Ia, wherein:

20
(1) B represents -Z-O- may be prepared by coupling a compound of

formula IX, as hereinbefore defined, to a compound of formula XXV,



represents Cl-6 alkyl, -E-aryl or -E-Het8 nmay alternatively be prepaizgq;gpmm
reaction §f [ﬁ]ﬁgﬁpound of fornmula Xl, as hereinbefore defined, with

conpound O P& R a Vi 11, OR32 XXVI 11 2 2 JUN 2004 WO 017GHBEMR6GET S E
00! 0260-3 32 wherein R5, R6, R32, B and G are as herei nbefore defined, for
exanpl e at between anbient tenperature (e. g. 25 C and reflux tenperature
in the presence of a suitable base (€lg. potassium carbonate) and an
appropriate organic EbZ\I@{Rﬂ')@g)_g‘_Lacet onitrile), fk{oned by conversion of
the ester 5 functionality to an" L2 group (in which L2 is as hereinbefore

defined), undevh&reiR] RASAL IFahndl8 arelak Hepeinbefofe HE@&R!, did thedwign t he
art. Conpounds of formula 1VA and | VB may be prepared by reaction of a

conpound of fordrfugrmuBémay bé Bie saewpercdiffeetyt; oas her ei nbef ore defined, with
to a conmpound of forrmula XXI X, LI-C(O-L" XXIX wherein L' is as

her ei nbefore defined, and in which the two LI groups may be the sanme or
di fferent, for exarrple at _between OC and reflux tenperature in the

presencé of2h Jhirepissents a6£0) Ig(}ts) )-tpeOByPreRred by couplitg asompaundr bonat e)

and an appr opr te or ol vent (e.g. toluene or dichloronethane).
Compounds of f rfﬂ@“%lam be prepared in accordance with techni ques

that are known to those ski I}L;\d /th;he art. For exanple, compounds of 20
formula VII in which: (1) 25

XXVI

N

R6
wherein G, R® and R® are as hereinbefore defined, to a compound of
formula XXVII,
10 L*-C(0)-CRHR?)-A-L? XXVII
wherein L’ represents a suitable leaving group (é. g. -OH or halo) and
R*, R®, A and L2 are as hereinbefore defined;
in both cases, under conditions which are well known to those skilled in the
art.
15
Compounds of formula IIl in which R* represents a fragment of formula Ia,
wherein A represents C, alkylene and R* represents -OR™®, in which R'®
represents C, ¢ alkyl, -E-aryl or -E-Het® may alternatively be prepared by
reaction of a compound of formula XI, as hereinbefore defined, with a

20 compound of formula XXVIII,
R® o
B/L\\)J\QRaz
XXVII



B represents -CH2O- and Y represents 0 may be prepared by reaction @f7 &N 2004
conmpound of formula I X as hereinbefore defined, with a conpound of

formul a XXRMW hherein R5 and L2 are as hereinbefore defi REFSEPMI26&%anpl e
at elevated tenperature (e.g. between 60C and reflux tenperature) in 2 2
JUN 2004 WO 01/47393 PCTISEO /02604 33 the presence of a suitable base
(e.g. potassium carbonate or Na and an appropriate organi c sol vent

hum OH) ! ¢ sol
brior art: WerGh By RERECE FIFCHALF R benkioRBI WP (I RERRRRE 51 110
| kyl v el ot~ 1T - Z ' I td th
Sr oﬁpege_ rEB‘r%‘éés\é(é‘@&q‘4é§§&adé#eQ%ﬁ‘ azcih}e%f {agdwgﬂgaﬁéfg%&g?@%c gﬁ?ﬁ ngeR)
and Y rep ?(%%ﬁ&@ of I Rvitdbte Bﬁfaoeé.gd poYassREH CldrBonaé) ﬁn@@ﬂ)m(pgzaté ormul a

XXXI'A or Br 10 XXXI A XXXI B wherein B represents - 5),
-Z"-S( 0, , orgdnic Zol¥2nt(deng Wat@bnitrife), cotlowas by toevegsiowp of' theepstesent s a
direct bond or Cl.3 alkylene attached to the carbon atombearing R), Bb
r epr esent s funddionality orah 1dr grehps (bl kshiiehel.? dsdasRbereiabefo® atefiveddy e as
herei nbefore defined, 15 for exanple at between -15C and roomtenperature
in the pressderconditionsthat ar weldmpovmép tapset skidedjin fgBMt) and an
appropriate organic solvent (e.g. THF), followed by an internal

di spl acenent reaction in

Compounds of formula IVA and IVB may be prepared by reaction of a

compound of formula ITA or IIB, respectively, as hereinbefore defined, with
10 a compound of forrnula XXIX,

L-C(O)-L! XXIX

wherein L! is as hereinbefore defined, and in which the two L' groups may

be the same or different, for example at between 0°C and reflux

teperature in the presencré‘ of a suitable base (e.g. triethylamine or
15 potassium carbonate) and an appropriate organic solvent (e.g. toluene or

dichloromethane).

Compounds of formula VII may be prepared in accordance with techniques
that are known to those skilled in the art. For example, compounds of

20 formula VII in which:

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

a compound of formula XXX

RS
XXX
L2 O

wherein R® and L? are as hereinbefore defined, for example at

25

elevated temperature (e.g. between 60°C and reflux temperature) in



the resultant internediate, for exanple at roomtenperature in the 27 JUN 2004
presence ‘gf)[ﬁu%gtabl e base (e.g. potassium carbonate) and an 20
appropriate organic solvent (e.g. acetonitrile); (3) B repre¥efd26044irect
bond, Cl-4 alkylene, -Z-N(R)-, -Z-S(0)2- or -Z-0- (in which, in each

case, the group Z represents C 1.4 alkylene 2 2 JUN 2006 WO 01/47893 PCT

[/ SE00102604 34 attached to the carborg3atom bearing R5) and Y represents 0O

may be prepar ' 1,.00;Qf I I 1B, R5
XXX 1A XXX | que %%S?éu&%%};ﬁ %bl%{;??%@@%&m@sgﬁlgﬁa@ér of S SONIDH ot ned,
in the presen of SAH 260X b ShiRg ( .?tﬁhi fH,0r anpl e by
refluxing in t%gdprggen%ﬁgrgﬁhgtesu??%%lg orgglgglﬁtc gglggiegfig e. gt.n]@ &

di chl or onet hangyluefd/waler) 401 B bERIGIRNASscTHe@in thé'gﬂ@)ir(ﬁi*t'group Z represents
Cl4 al kylene attached to the carbon atom bearing R5, and Y represents

-N(R19), wherein R19 represents -C(O OR21b or -S(O 2R21c, may be prepared
by cyclisation of a conpound of forrmula XXXI'll, Zzb / -NNHHR 9 0 R5 R
5 (2) R’ represents H, B represents a direct bond, C,, alkylene,
-Z-N(R%)-, -Z-S(0),- or -Z-O- (in which, in each case, the group Z
represents C,, alkylene attached to the carbon atom bearing R®) and
Y represents O may be prepared by reduction of a compound of
formula XXXIA or XXXIB,
Br 0

~ A&

O Br

Re RS

10 XXXIA XXXIB

wherein B* represents -Z*-N(R%), -Z*-S(0),- or -Z*-O- (in which, in
each case, the group Z* represents a direct bond or C,; alkylene
attached to the carbon atom bearing R’), B® represents a direct bond
or C,4 alkylene, and R®, R*®, G and n are as hereinbefore defined,
15 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 room temperature in the
presence of a suitable base (e.g. potassium carbonate) and an

20 appropriate organic solvent (e.g. acetonitrile),

(3) B represents a direct bond, C,, alkylene, -Z-N(R%)-, -Z-S(0),- or

-Z-O- (in which, in each case, the group Z represents C,, alkylene



XXXI'I'l 15 wherein R 9b represents -C(O OR21b or -S(0)2R21c, Zb repre$@nty 1004
Cl. 4 alkylene and R5, R6, R21b, R2lc, G and L2 are as herei nbefore

defi ned, WO018%3%pl e at between OC and refl ux tenperature PRTISEeN/0IHESENCE
of a swtabl e base (e.g. sodium hydroxide), an appropriate solvent (e. g.

di chl oronet hane, water, or a mxture thereof) and, if 2 2 JUN 2004 WO

01/ 47893 PCT / SE00/ 02604 35 necessarygz4a phase transfer catal yst (such as

t et rabut yl amoni hydr ulfa Co o} for f or mul 1A nd VIIIB
nmay be prepar eaarrarr&sdépr@? L&rh %ﬁﬁlq%%g %§EWS?I§§XELDA"‘I ?see, f or
exanpl e pr oces ) f | B may
be prepared by gﬁace% O(}latfcﬂ%eof_& g%ﬁlﬁ Daff %@é@pmg&cg ound of
formula | in i t orepresents -OHwth an L2 group under conditions
that are known to those skilled in the art. Conpounds of formula X 11A and
XI11B in which E represents a direct bond may be prepaRed by reaction of
correspondi ng conpounds of forrmula I 15 in which R4 represents -OHwth a
conmpound of fornula XXXI R333( O 2Cl XXXIV wherein represents Cl.4

al kyl or aryl (which tBa grofds are optionally subgsituted by one or nore
substituents selected fromCl. alkyl, halo and nit}fo), for exanple at

bet ween -10 and 25' C/Hm\t he msesence of a suitabl solvent (e. g.
di chl oronet hane) , followed by reaction with a s source of the

azide ion (e.g. sodi ide for exanple at betWee nmbi ent and refl ux
tenperature in the presence"‘-'l f an appropriate solvent (éR§. N N
XXXHNA XXXIIB
5 wherein R®, R®, B?, B® and G are as hereinbefore defined, in the

presence of a suitable oxidising agent (e.g. mCPBA), for example by
refluxing in the presence of a suitable organic solvent (e.g.

dichloromethane); or

10. {(4) B represents -Z-O-, in which group Z represents C,, alkylene
attached to the carbon atom bearing R?, and Y represents -N(R'),
wherein R'® represents -C{O)OR*® or -S(O),R*, may be prepared
by cyclisation of a compound of formula XXXIII,

L2 RS
g XXX
\
RS
15 wherein R represents -C(O)OR?"™ or -S(O),R*¢, Z" represents

C,, alkylene and R®, RS, R?™®, R?¢, G and L? are as hereinbefore
defined, for example at between 0°C and 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



di ret hyl formam de ) and a suitable base (e.g. sodi um hydrogencarbonatg) jiN28).
Corrpoundsg&c f/@r(rml a XlllA and XI1JB may alternatively be prepared b
reaction Y 8Hpound of formula HA or 11B, as herei nbef obE€rdefitae

(except that R or R2 (as appropriate) does not represent a fragnent of
formula la), with a conpound of fornmula XXXV, 2 2 JUN 200& WO 01147893

PCT/ SE0O0/ 0260. 1 36 XXXV R6 wherein R5,3R6, A, B, E, G and L2 are as

her ei nbef ore defd f ﬁgpd. n &gﬁqj ' ose
descri bed her e?'frll CEE%’%’ %rﬁ{é e s@nr?{%egiﬁélﬁg?(lsg%?npb%un S gﬁlﬁ@@nﬁlﬁg}r{]
(process step (H")@ro gn@fm@qnds of formula XVIII1 A and XVIIIB may be
prepared by renovi né an optionally substituted benzyl oxycarbonyl unit from
(i.e. deprotecting) corresponding conmpounds of fornula | in which B
represents -N(R2S)C(O) OCH2- and A represents J, wherein Res and J are as

i 0 her ei nbeComgodnds wé¢dforfrmia eXHIM| mnduVIHB cweydibei prepavdd ¢ aasénfisrown t o
those skilled in the art. Conpounds of fornula XXI may be prepared by
reacti o offashionripotordpendsf gp hennzula |1 (see, {01 exanRple prepessssteps (2) for agnent

of formula Ja with a 15 conpound of formula XXXVI, XXXV wherein R to Rh
are as her difWef ore defined, for exanpl e under conditions described

her ei nbefore (process step (a)). 2 2 JUN 2ao WO 01/47893 PCT/ SFOO 02604

Compounds of formula XIIA and XI1IB may be prepared by replacement of
the -OH group of a corresponding compound of formula I in which R*
10 represents -OH with an L? group under conditions that are known to those

skilled in the art.

Compounds of formula XIIIA and XIIIB in which E represents a direct
bond may be prepared by reaction of corresponding compounds of formula I
15 in which R* represents -OH with a compound of formula XXXIV,
R¥S(0),C1 ' XXxX1v
wherein R* represents C,, alkyl or aryl (which two groups are optionally
substituted by one or more substituents selected from C,, alkyl, halo and
nitro), for example at between -10 and 25°C in the presence of a suitable
20  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 an appropriate solvent (e.g. N,N-

dimethylforrmamide) and a suitable base (e.g. sodium hydrogencarbonate).

25 Compounds of formula XIIIA and XIIIB may alternatively be prepared by
reaction of a compound of formula IIA or IIB, as hereinbefore defined
(except that R' or R? (as appropriate) does not represent a fragment of

formula Ia), with a compound of formula XXXV,



37 Conpounds of forrmula XXI in which both Ra and Rb represent H may 2?2 JUN 2004
aIternati&&kX he prepared by reaction of a conpound of formula XXXVII,
XXXVI | Rt \iH&Pein RC to Rn are as hereinbefore defined, RUTYIECH 02 @4pound
of formula 5 XXXVIII, RA A-NH2 XXXV I | | wherein R4, Rs, R6, A, B and G
are as hereinbefore defined, in the presence of a fornal dehyde (i.e. an
appropri ate source of formal dehyde, sugh as parafornmal dehyde or formalin
solution), for exanple at between poom and to reflux tenperature in the
presence of a suitable sol vent Ggfg? a lower al kyl alcohol such as

met hanol ) and optionally in the Jpresence of an appropriate acid (e.g.
acetic acid). Conpounds of f a XXIV may be prepared by reaction of a
conmpound 15 of formula XXXVI, as Terhbefore defined, or a N-protected
derivative thereof, with a conpound of formula XXXI X, R3-NH2 XXXI X or (in
the case where R3 represents H)] a protected depppati ve (e.g. N-benzyl)
“thereof, for exanple under copditions descri bed herei nbefore for the 20
synt hesi s of conpounds of fogmla) (process step (s)). 22 JUNI| WO

01/ 47893 PCT/ S EO0/ 02604 38 nds of formula XXXV nmay be prepared in
anal ogous fashion to conmpounds of tR¥nula XI11A and XI1I1B (i.e. fromthe

correspondi ng . 5+ 5 )
wherein R?, R®, A, B, E, G and L* are as hereinbefore defined, for example

under analogous conditions to those described hereinbefore for the synthesis

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

Compounds of formula XVIIIA and XVIIIB may be prepared by removing
an optionally substituted benzyloxycarbonyl unit from (i.e. deprotecting)
corresponding compounds of formmula I in which B represents
-NR®C(O)OCH,- and A represents J, wherein R® and J are as
10 hereinbefore defined, for example under conditions which are kmown to

those skilled in the art.

Compounds of formula XXI may be prepared by reaction of a compound of
formula I in which R?® represents a fragment of formula Ia with a
15 compound of formula XXXVI,

XXXVI

wherein R?* to R" are as hereinbefore defined, for example under conditions

described hereinbefore (process step (a)).



al cohol ). 5 Compounds of fornmula XXXVI in which both R and Rb represkehtUM00
may be g)q)i;s{esg by reaction of a conpound of forrmula XXXVII with amoni a,
or an N-pPOtedf’8d derivative thereof (e.g. benzylamine), iHf ¥H&¥eence of
a formal dehyde, for exanple under conditions described herei nbefore for
the synthesis of conpounds of formula XXI. 10 Conmpounds of fornulae V, VI,
IX, X, XI, XIV, XV, XVI, XVII, XIX, XX XXII, XXIlI, XXV, XXVI, XXVII,
XL XX0hpehd s XPbormiBOX RI 2XHich BAKIRBandORY bbpreXofif M iV |,
XXXVI'l1 and I X, and derivatives thereof, are either comercially

avai | abl e, afemativelngpreparcditsy tdacdoaiof accompouayofoforminlaXIed VALt her by
anal ogy with the processes described herein, or by conventional synthetic
procedures, in accordance w thstandard techniques, fromreadily avail abl e
starting materials usingRappropri at e eagents and reaction conditions. 20
Substituents on the aryl (e.g eyl ), and (if appropriate) heterocyclic,
group(s) in conpounds defi ned gin may be comweqtipd to ot her clai ned
substituents using techniRjue kN to those skilled in the art. For
exanpl e, hydroxy may be convertedito al koxy, phenyl may be hal ogenated to
gi ve hal ophenyl, nitro may b&'redfed to give anino, anino may be 25
acetylated to give acetylamno, etc. The skilled person will also

appr eci at e wieaeinvRT tooRS ase as Hereintafbst defimed, with af compowmdhlof dormpla

i nterconversions and transformations within certain conpounds of fornmula I
will proevi d&X&MIH;, conpounds of fornulae 1. For 2 2 JUN 2001 WO 01/47893 .
PCT/ SED011126U4 39 exanpl e, carbonyl PRY be reduced to hydroxy or

al kyl ene, and hydr oxy RS
7/—A—NH2

B

A7
R6
XXXV
wherein R*, R*, R®, A, B and G are as hereinbefore defined, in the presence
of a formaldehyde (i.e. an appropriate source of formaldehyde, such as
paraformaldehyde or formalin solution), for example at between room and
10 reflux temperature in the presence of a suitable solvent (e.g. a lower alkyl
alcohol such as methanol) and optionally in the presence of an appropriate

acid (e.g. acetic acid).

Compounds of formula XXIV may be prepared by reaction of a compound
15 of formula XXXVI, as hereinbefore defined, or a N-protected derivative
thereof, with a compound of formula XXXIX,
R’-NH, XXXIX
or (in the case where R’ represents H) a protected derivative (e.g. N-benzyl)
thereof, for example under conditions described hereinbefore for the

20  synthesis of compounds of formula I (process step (s)).



may be converted to halo. The conpounds of the invention nay be |soIqu szn
fromtheir reaction 5 m xtures using conventional techniques. It wl

appr eci at¥@ 0by78hose skilled in the art that, in the proceB@TNa@wUﬁHbed
above, the functional groups of internediate conpounds may be, or nmay need
to be, protected by protecting groups. 10 Functional groups which it is
desirable to protect include hydroxy, I no and carboxylic acid. Suitable
protecting roups for hydroxy_incl] ude §i1

rial kylsilyl and diarylalkylsilyl
groups (e. &Ompey u@@lf%‘ﬁ@@hmyma)’t ?tpreﬁéﬁ H{aﬁéﬁgm I?.%)(‘l%]r tg,
trimethylsilyl dr opyr, an I arb 5 groups .
net hyl - anﬁoém)%‘llé ‘Pﬁ% E’o&@@‘k @EFF ggﬁé g'r%'t 3@%@3 g% D%jﬂ)‘i‘gqam no
i ncl ude beni.%)b tert-butyl oxycarbonyl, 9-fluorenyl- mnet hoxycar bonyl or
benzyl oxyc# ﬂ{) Sui tabl e protecting groups for am dino and guani di no
I ncl ude benzyl oxycarbonyl. Suitable protecting groups for carboxylic acid
I ncl ude C1.6 al kyl or benzyl esters. 20 The protection and deprotection of
functi opal “?,.Wﬁ‘ AP hee e I b of on steps
descri bed %H n edTgBdff Pr (%?ectl ng gfg%%w#ngéqgaﬂg%veaprﬁ&éggg% ance with
t echni ques patjirgpareicby Péactibhloflaneipbend bffermitlal XEX VI wite aathogiad as
descrlbed herelnafter The use of protectlng groups is fully described in
"Protectiver@n otented@egavative Chereof (e g" beaﬂylaﬂﬂn@ymmuﬁesmfez Pl enum
Press (1973), and 2 2 JUN 20x4 WD 01/47893 PCT/ SE00/ 02604 40 "Protective
Goups i n Coygmaldehymietfoe sixampleundeniconditions describedehrrembefore fir thaut 7,

Wl ey-Interscience (1999).
synthesis of compounds of formula XXI.

10
Compounds of formulae V, VI, IX, X, XI, XiV, XV, XVI, XVI], XIX,
XX, XX1I, XXM, XXV, XXVI, XXV, XXVII, XXIX, XXX, XXXIA,
XXXIB, XXXIIA, XXXIIB, XXXIII, XXXIV, XXXVII, XXXVIII and
XXXIX, and derivatives thereof, are either commercially available, are

15 known in the literature, or may be obtained either by analogy with the
processes described herein, or by conventional synthetic procedures,
accordance with standard techmiques, from readily available starting

materials using appropriate reagents and reaction conditions.

20  Substituents on the aryl (e.g. 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

25  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 formulae I. For



Persons skilled in the art will appreciate that, in order to obtain 72 JUNZ200
corrpounds‘g % ﬁ{’sgghe I nvention in an alternative, and, on sone occasions,

more convenivé manner, the individual process steps nenti‘dfdd"Hééin nay
be perforned in a dlfferent 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 chem cal transfor I ons performed upon di fferent

internediates to tho e asspci a r before

Feact | on) - CRAMPey FHTORBKERTY ﬁwé 4" £ BHORGHY B MlEed B hesindlc o o

ot her functi onal 0 in a particular substrate, the

avai l abi l'i Wﬂ%ﬁ I?g V%ﬁ?%%rg at es 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 15 synthetic steps, the

need, and tppe cofpdiinds St thE BVeRtRsn txﬁay Bé SisSRRIOMAMN thRRd rkdigionequence

for accorrpl I shi ng the synthesis. It will” also be appreciated by those
ski | | edsi nm@smsmmw@hﬁmmmm n protected derivatives of
conpounds of formula I, which may be made prior 20 to a final deprotection

stage, may not possess phar macol ogi cal activity as such, they nay be
adm ni stered parenterally or orally and thereafter net abol I sed in the body

t o for m corfpouilddeoappiesiated, dnt ithosenskidledaie thehait nkebl Bgutbelpryceﬁ@t i ve.

Such deri vatlves may t herefore, be described as r odr ugs I\/br eover,
certain cofg ég View (LAe) fgnqtional, SEQups of mﬁ@“}ﬁ"&iﬁ?&ﬁ? &t B8y Ranpounds
of formula I. f c ounds,.of fornula I arelncluded W thin
the scope @m%méeﬁ%dﬁ?*%ﬁf)%ﬂ% #OYWPr 47893 PCT/S E 0O 026114 41
Some of the internediates referred to hereinbefore are novel. According to
a furthér aspect of the invention there is thus provided: (a) a conpound of

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, ferz-
butyldiphenylsilyl or trimethylsilyl), tetrahydropyranyl and alkylcarbonyl
15 groups (e.g. methyl- and ethylcarbonyl groups). Suitable protecting groups
for amino inoclude  benzyl, fert-butyloxycarbonyl, 9-fluorenyl-
methoxycarbonyl or benzyloxycarbonyl. Suitable protecting groups for
amidino and guanidino include benzyloxycarbonyl. Suitable protecting
groups for carboxylic acid include C, 4 alkyl or benzyl esters.
20
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 accordance with techniques which are

25 well known to those skilled in the art and as described hereinafter.

The use of protecting groups is fully described in “Protective Groups in
Organic Chemistry”, edited by J.W.F. McOmie, Plenum Press (1973), and



formula Il A or 1B, as hereinbefore defined, or a protected derivat '2226“@‘ 004
t her eof ; ‘&b) a corrpound of fornmula | VA or 1VB, as hereinbefore define

or a prot®¥P%d™éri vative thereof; (c) a conpound of for muPETAEIYIR6H

VI11B, as hereinbefore defined, or a protected derivative thereof; (d) a
conpound of forrmula XII A or XIIB, as hereinbefore defined, or a prot ected
derivative thereof; (e) a corrpound of f rmula XITITA or XIIIB, as

her ei nbef ore defined, or a, protecte rivatiye thereo fl.a co ound of
to formul a “Brpteciver Gxaups| B Qrganis gm‘g‘@?‘ér e X i‘ W( S?I?c

derivative t of ound o mul a XXI as here| nbef ore defi ned
(provi ded t%&-ﬁh@’ﬁ‘%%@yg\ﬁr%ﬁm?c&pégggﬁt H Grepresents CH and R6 is
absent, then the group -A-C(R4) (RS)-B- does not represent unsubstituted
ethyl), or a protected deri vative t hereof; and (h) a conmpound of formula 15

XXI Vor aZ B et?g&ge{ﬁ%erl vh{ ive tlﬁe@yrgﬁgt&orrpoun gl% %?grg&q?gblnlﬁﬂgu%]ﬂgfr ﬁ:inﬁe

rrent i oned idygh gﬁ&fﬂﬁ%ﬁ%'aﬁ AMeigdtiveVagd, &8 sbfRreastbas,Hnepél chavegitesent s
-C(OR; then oes not 20 represent’ phenyl substituted in the 2 position

by Cl4 al k%ﬂmndr”tﬁé“ﬁxd{lvldﬁkﬂ rbteds staps-titioned MreynCi@yFbe puiformed ilR2Th
represents Cl1_6 alkyl), and in the 5-position by halo or -SRI'. Conpounds

of formul a4 dEféreat onder, mdiemtheoindividnall veketioh® gpay rbenperformed atid when R
to Rh and R3 all represent Hthen Rl does nqt represent Cl.3 alKkyl
opti onal | y diffesdnt tstagednihe pyerajll routg (x)e vm@snmnwemaw&w@@dqq tqwéw/m does

(b ch phorgHemealt WeRSiQITficRs PO Vool AYBRS CNETRRAE Bnbost  wo
substi tuentzﬁssgc%tgﬁtherem € 01'f:C %sn g ZlaagtliJc:I\llllgro%ac\anﬂll ﬂ?%ﬂfﬁ%é%/ 8@@04 42
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
15 synthetic steps, the need, and type, of protecting groups that are employed,

and the sequence for accomplishing the synthesis.

It will also be appreciated by those skilled in the art that, although certain
protected derivatives of compounds of formula I, which may be made prior
20 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 which are
pharmacologically active. Such derivatives may therefore be described as
“prodrugs”. Moreover, certain compounds of formula 1 may act as

25 prodrugs of other compounds of formula I.

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

the invention.



al kyl (optionally interrupted by oxygen), Cl-4 al koxy, CF3, halo, ni2dalUN 200
-C(O OH oy ey Cl-6 alkyl; (iii) R does not represent 12 al kyl
substitut{ev(?'&%@p9 enyl (which phenyl group bears a par a-[i%ﬁ%%o(?f"ﬁ@%;Cl-G

al kyl)-pyridin-6-yl] substituent 5 and optionally one or two further
substituents independently selected fromnethyl, nmethoxy and hydroxy) and
optionally by one or two further aryl4igroups; (iv) R does not represent

par a {51 [ 1-GhERY e Rt FotBlred Benboe RO BERES, Acoprding g9
Subst 1 L uenta Ahepispanabe thediveton Word W LB BVRELE 7Y SrhadReggent |y

sel ected from net hy met hoxy and hydr ox r oes r epr esent

Cl al kyl sufpsinulautibd dyy IIheay! hereinbeforeh@dtitled, 960U preRtRda derivative
para-{2--[N-phthal oyl]-4-(C1_6 al kyl)-pyridin-6-yl}"~ 15 substituent and a
met a- met hy| thereef;h{p)ya compyund oy formula) IV kst BB, andeptiabefoze defimad, use The
conpounds of the invention are useful because they possess 20

phar macdl ogical prasacied derivames, thereof; hem) ed compawide ef cfvrasilphélibcent i cal s.
Thus, according to a further aspect of the invention there is provided the
conpounds o a rRegein f?dfeﬁgés &3 prinotested deepgve herepfpdd) iacul ar,

t he conpounds of t.he Jnventy exi it ocat di. al ect r ophysi ol ogi cal
hetivity. o oRts Rk BASE Ml s ReERbelde acued PAPBLRIAT o 2 SN
20R WD 01/ 4 . 00 6Q4 he. c n f, the 4 ntion are
t hus expectd;eggggﬁg{hgrs%ffmee?nébg?%’_éﬁﬁga- §¥o%ﬁ%%;%<?g[§rﬁﬁ Phe™tHatHent of
arrhyt hm asyer@fiflefofe Befihdd Utk prblecid @divative thereof; (f) a compound of

10 formula XVIOA or XVIIIB, as hereinbefore defined, or a protected

derivative thereof; (g) a compound of formula XXI, as hereinbefore defined
(provided that when R* to R" all represent H, G represents CH and R® is
absent, then the group -A-C(R)R’)-B- does not represent unsubstituted
ethyl), or a protected derivative thereof; and (h)a compound of formula
15 XXIV, as hereinbefore defined (provided that R* to R* do not all represent

H), or a protected derivative thereof.

Compounds of formula IIA that may be mentioned include those in which
when R?® represents H and R? represents -C(O)R™, then R™ does not
20 represent phenyl substituted in the 2-position by C,, alkoxy, in the 4-
position by -NH, or -N(H)C(O)R*™ (wherein R*™ represents C, ¢ alkyl),

and in the 5-position by halo or -SR**.

Compounds of formula IIB that may be mentioned include those in which:
25 (i) when R? to R® and R® all represent H then R! does not represent C,,
alkyl optionally substituted by phenyl;
(i) when R? represents H then R' does not represent C,,q alkyl, or C,,
alkyl terminated by phenyl or thienyl (which phenyl or thienyl group is

optionally substituted by one or two substituents selected from C,




ventricular arrhythm as. 5 The conpounds of the invention are thus 27 JUN 2004
indicated in the treatnment or prophylaxis of cardiac diseases, or in

i ndi cati 0KQ#¢T88%ed to cardi ac diseases, in which arrhyt h#lASEM/@6bEl | eved
to play a mgjor role, including ischaemc heart disease, sudden heart
attack, nyocardial infarction, heart failure, cardiac surgery and

t hromboenbol ic events. 10 In the treatpent of arrhythm as, conpounds of the

i nvention have been found to selectively delay cardi ac_repol arization,

t hus prol ongi nglpddopsronathyt BxteEnptedfy oxkgehs Chedlkexy teFexialdi B, ass 111
tivity. Alth t i ti h b f dt hi bi t
2fals\s” I I>/I acti 3&.8&)@%0&29@@?}2{1{6@5&%& Evfﬂel ?pea??r/rgnt egp a?lrjlﬂyt hgi :)s(, | t Ihei r
hocor di ng. (805 B uidesarorTeBestah Ciananon sribied brapEhyl Cybl pdI® et noa

fot t t t hm I.C: d ' ! aft | f
20 ther apeut | c3r7G SRRECH QI [Zantaot P C3E AR ARAp LM bllsiRlner 7, @
per son ssuf f ef l.g dytiifall9" orit8f P0b! Rirfhek ubStfitok Pﬂ%@ﬁ%ﬁﬂy fanggceut i cal

preparations 25 The conpounds of the invention w

admi ni stered ommymembmmaw@wwamxﬁvm tivnallythyaaht a5t avbY,
transdermal ly, int ranasal | y, by inhalation, or by any other parenteral

route, in the ffortheofryl gronpsgiceutical preparations conprising the active
ingredient either as a free base, a pharmaceutically acceg; abl e ion
exchanger ¢iv)a RlodeesordtcreprgsentcConaliyloteruninaed 4w phenyl (ebghrdengt00102694

form | Dopendi @OWpFarna @rcaridel-tha-GameBnt | Hpyaobiedias BEvel | as.
the route of adm ol 30801 cihlie, P bhhioliny™oR® SEThI ' GHe:
substituents independently selected from methyl, methoxy and
hydroxy); or
(v) R! does not represent C, alkyl substituted by phenyl (which phenyl
group bears a para-{2-[N-phthaloyl]-4-(C,¢ alkyl)-pyridin-6-y!}

15 substituent and a meta-methyl, methoxy or hydroxy group).
Medical and pharmaceutical use

The compounds of the invention are useful because they possess

20 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.

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

described below.




s The conpounds of the invention may al so be conbined with any other ®yyps 0l

useful i atnment of arrhythm as and/or other cardigvascul ar
HOREAHE HERI 2t s

di sor der cording to a further aspect of the invention

provi ded a pharnmaceutical fornulation including a conpound of the
invention in io adm xture with a pharnmaceutically acceptabl e adjuvant,
diluent or carrier. Suitable daily dosgs of the conpounds of the invention

|0, e aDeul o SAERY o RS 12 racbibd AOR LOAPIOuTR b D00y
parenter al lpﬁé[t?n)tﬂﬁgs/ Undt {13t ?inhneﬂﬂeoicé’ﬁﬁ as,0 d?&a*(i;&? gaf‘ff&ﬂix' _Qﬂfi:ﬂ‘%ﬁg the

advant age are effective agalnhst car rrhythm as.

Conpounds Qbpfrit@ldrutefthfagray al so have the advantage that they may be
nore efficacious than,” be | ess toxic than, have a broader range of activity

(i ncluding exhibiting any conbination of class I, class Il, class Il
and/or class IV activity (especially class | and/or class IV activity in
addi ti o t &hectomponnds aftthei mygntiohaare thwmsnindecapest amt the haegtmieat lasnger
acting than, 25 produce fewer side effects (including a |ower incidence of
pr oar r hyt hiprephylaxis lof gardiag gisaesesder jailpdisaonshghited o pardiacedisgases,absor bed

compounds. MkdHiFh Al By RS 67 DSiiEvechiop U BBIST 5-OBF RSB IABRS| ogi cal
T e, SHSORREREC e e RER, Gkl oG L5 o
K channel %ﬁﬁﬁ@gﬁg\@ﬁﬁa&?hﬁﬁmgﬂlﬂﬁﬂc'@eﬁmm crotitre plate
10 |
In the treatment of arrhythmias, 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 Il activity in
15  particular, in the treatment of arrbythmias, their mode(s) of activity is/are

not necessarily restricted to this class.

According to a further aspect of the invention, there is provided a method of
treatment of an arrhythmia which method comprises administration of a
20  therapeutically effective amount of a compound of the invention to a person

suffering from, or susceptible to, such a condition.
Pharmaceutical preparations

25 The compounds of the invention will normally be administered orally,
subcutaneously, intravenously, intraarterially, transdermally, intranasally,
by inhalation, or by any other parenteral route, in the form of
pharmaceutical preparations comprising the active ingredient either as a free

base, a pharmaceutically acceptable ion exchanger or a non-toxic organic or



based screen nethod, based on nenbrane potential changes of 27 JUN 2004
gl ucocortjcoi d-treated nouse fibroblasts. The nenbrane potential of
gl ucocor t YOG #Peat ed nouse fibrobl asts was measured usi nBCTISESF@Stence i o
of the bi soxonol dye DiBac4(3), which could be reliably detected using a
fluorescence | aser imaging plate reader (FLIPR). Expression of a del ayed
rectifier potassium channel was i nduce,_ﬁt I n nouse fibroblasts by 24 hours

a

;;fzzz{ﬁmt dpbi¥rar RN e PREOE S%ﬁlﬁeéfy a%?amff'aaﬁ‘ﬁ%"qef&%rbéi‘gée s
i aner g SR s VU A IR B4 B
Cer um (59 33 T e on AR Cdripo R ST e AR TR B W00 a1 )
and L-al anine-L-glutamne (0.862 nglnL). The cells were passaged every

3-4 days using trypsin (0.5 ng/nL in calciumfree phosphate buffered

sal i ne, s GTeocdRbdundshufabe daventionimiy hlsocrepsymbined il £hy oshegRiags on was

pi petted out into clear-bottom black plastic, 96-well| plates (Costar) at
25 25 000 awskfud/inghé reTteent lofi ershydemizs apddireotheBeard joveRiBar digordars) ar
probes) was used to neasure nenbrane potential. D Bac4(3)naximlly absorbs

at 488 nMand 2 2 JUN 2004 WD 01/47893 PCT! SE00102604 46 emts at 513
nM DiBac4(3) is a bisoxonol, and thus is negatively, charged at pH 7. Due
toits negaﬁg%g’é%gaﬁ%é‘, ﬁrﬂlﬂd?mﬁ lS’Et‘iSn‘IWan?’B&BQl'@S}S SaysoPEovided drenbr ane
I s dependent upon the,tsans ra otential: if,th ell depol arizes
(e e euprRrean PBRRRE PRSutifboR: Fwppbpd: € o5 omePfBS Bt or i or)

ol ot r 001 arCi KGR Behand RERY deccfidle LA Fuotf Hirictan bina 1o

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
15 administration.

The compounds of the invention have the advantage that they are effective

against cardiac arrhythmias.

20 Compounds of the invention may also have the advantage that they may be
more efficacious than, be Iess toxic than, have a broader range of activity
(including exhibiting any combination of class I, class I, class III 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 acting than,

25  produce fewer side effects (inclnding a lower incidence of proarrhythmias
such as torsades de pointes) than, be more easily absorbed than, or that
they may have other useful pharmacological properties over, compounds

known in the prior art.



|'i pids and proteins, which causes an increase in fluorescence emn ssiam Jyn 200
Thus, a dﬁ@ol ?ri zation will be reflected by an increase in D Bac4{3)

f1 uoresceNPLV*HHE change in DiBac4t3) fluorescence was detRCHSROBYE4 o
FLIPR Prior to each experinent, the cells were washed 4 tinmes in
phosphate- buffered saline (PBS) to renove all culture nedia. The cells
were then treated with 5 M DiBac4(3 )44in 180 L of PBS) at 35C. Once a
stable 15 ﬁup;&s{gg{a&%ms reached (usually after 10 min), 20 L of the test
subst ance glo, . ing FLIPR s internal 96 well pipetting system

Fl uorescence neasurenents were then taken every 20 sec for a further 10
mn. Al experinents were carried out at 35C, due to the high tenperature
sensitivi tyreQI aboth del ayed rectifier potassiumchannel 20 conductance and
D Bac4dm f | werescence. Test substances were prepared in a second 96 well

plate, in CRace@tiRbM-ReafedMpoksSHEMbBhsts diea ﬁ@d&qatdééét%loger?bqﬁ ance
pr epar ed peri ment

as an agldi theodalayéd kectiffieuKi @nrra@acurred during addition of substance
during the experinment. DofetilTide (10 M 25 was used as a positive
control, ilI€50tfordd ehaine bleckedsi wasndeterneiase using fd woicestitenpdate2 2 JUN
2004 WO 01/17893 PCT/ SECQ 02604 47 Curve-fitting, used to determ ne the
| C50 val uebasagas spreenormednog; t basetk ogr aphpdane | pateptialyr elranges apifpad

Software Inc., San Diego, ). Test. B.5 Metaholic Stability of Test
Conpounds A& QOHOWQQIQ'W@&?“\WB%@ s@?m!i’?ﬁ% d&%ér MSTRbIARE RNl iof
T e GRARAET n0luck SRR WY meAS P B nibrRadddg O from

10 of the bisoxonol dye DiBac,;,, 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 pM). Blockade of these
potassium chanpels depolarised the fibroblasts, resulting in increased

15 fluorescence of DiBacyy,.

Mouse ltk fibroblasts (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%
20  vol/vol), penicillin (500 uvnits/mL), streptomycin (500 pg/ml) and
L-alanine-L-glutamine (0.862 mg/mL). The cells were passaged every 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 25 000 cells/well.

The fluorescence probe DiBac,, (DiBac Molecular probes) was used to

measure membrane potential. DiBac,,, maximally absorbs at 488 nM and



io factor was used. The assay conditions were as follows: S 9 (3 ng/miy N 200

NADPH (0.%% Tris-HO buffer (50 M) at pH 7.4 and 10 uM of test
conpound. &48Beti on was started by addition of test conp&UEHM$04

termnated after 15 0, 1, 5, 15 and 30 mnutes by raising the pHin the

sanple to above 10 (NaOH, 1 m\V). After solvent extraction, the

concentration of test conpound was nq@iured agai nst an internal standard
20 The percentage of test conpound

i ni ng APEES 20 Bk e DiBiin (haSTORCEPL g6l T8 Gunegastyein ahatsd as a
ol T ow ng_cXaRth &s. D38 o, prbdtive’ Bhmala Do BarbReREast BBt Rhss
S x Ap ohg. g A aghhdehy hBRn B (il RaE el o 4B £l L3N
2001 VD 01/ JRARPETHSE. 30 P29 Uekfor MEBhel @ieThblami el up! o o1 @

M cromass Pl singl'e” ‘quadrupol'e nmass spé tter

three inst rextefibs), Welee DiBA¢ AP REncMhtiRtich HRSAERIHC Rkl ifGehsise trospray
interface (LC I\/S?). 'eH NI\/R‘BgndngBC Nll\/%n rreasg?EHr?g%Hsl wer ehbgesl’ %@n&g on a

BRUKER ACP debrasiatic fdfaes arOad0insidiOtianeelpODiBag G| hulet des cafitiadtbng at ' H
frequencies of 300, 400 and 500 MHz respectively, and at 13C frequencies
of 75.5, 10dpids anddpugeing, Mlich espsest avahgreasd tierfhvdresednce eREGsYR
measurenments were performed on_a BRUKER ACE 200 spectroneter at a
frequency ofhugoazdgpelarizgiomotwiderbe meflectednby aot ingredsmdonediBacgpect r a
dependi ng uHon ease of . . ,

uorescence. The change in DiBac,s, fluorescence was detected by a

10 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 pM DiBac,;, (in 180 pL of PBS) at 35°C. Once a stable
15 fluorescence was reached (usually after 10 min), 20 pL of the test
substance was added, using FLIPR’s internal 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 sensitivity of both delayed rectifier potassium channel
20 conductance and DiBac,;, fluorescence. Test substances were prepared in
a second 96 well plate, in PBS conmtaining 5 pM DiBac,s. 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 uM)
25 was used as a positive control, i.e. to determine the maximum increase in

fluorescence.



i nt erpret ation of spectra. Unless otherw se stated, chem cal shifts atg JUN 2004

gi ven /4%{- h the solvent as internal standard 15 Synt hesi s of

| nter rredl fol l owi ng intermedi ates were not comer &P abl e,

and were ther efore prepared by the nmethods descri bed bel ow. Preparation A

20 3-Benzyl - 3-azabicyclo [3.2.1] octan-S-one A solution of benzyl am ne

(127.4 g, 1.19 nol) in nmethanol (125 added dropwi se over 3 h to a
QZ@?%%

ref | uxi ng Iut| n. of ¢ Io ent anon .19 nol ), parafornal dehyde
(107 g, 3. 5unysriytting useff 1 aterming fhe UgE, 33§, DFOraberb Wil fharet hanol

(600 nL) wu efI t rovvn ture was
stirred overISﬁapaﬁlf‘& ﬁgﬁgp@%ﬁ (cc%'ﬁBgﬁéq 59@‘8’“? Em;/acﬁgﬁ I ting oil was
diluted with water (200 nL) and basified with 6 N NaOH (200 m.). The
aqueous solution was extracted with dichloronmethane (3 x 400 niL). The
conbi ned orpappc extracts were dried (Na2SO4), and concentrated in vacuo.
The resi duewas chronat ographed, 2 2 JUN 2004 WO 01/47893 PCr! SE00102604 49
el utingsw tMemabbli¢ Sebdlitgtof Test Cohlppuagst hane (1:35), to afford 47.6 g (19%
of the sub-title conpound as a yelTowoil. '"H NWVR (300 MHz, CDC13): 6
7.40-7.10 (Am iBHjrro 3cfien( was 3k) pp3to0detefmined the( metibdtic, stabﬂﬂy dfShe(m 2H),
2.18-2.0 (m 4H), 1.90-1.81 (m 2H). Preparation B

3- Benzyl - Ncegpepndsohthginegmion) 3. 2. 11oct an- 8-amine A nixture of sodi um
cyanobor ohydride (35.0 g, 0.557 nol) and zinc to chloride (37.9 g, 0.278
nmol ) in methanol (500 m.) was added dropwi se to a nechanically stirred

m xt ure of enzyl - clo[3.2.11octan-8- r ion A, 120 g,
0.557 ol ) @ﬁg' 93%%35 on, RBoMage T ﬁ‘@&ia‘?fa‘ Wik R 8o
10  factor was used. The assay conditions were as follows: S-9 (3 mg/mL),

NADPH (0.83 mM), Tris-HCI buffer (50 mM) at pH 7.4 and 10 uM of test

compound.

The reaction was started by addition of test compound and terminated after
15 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 intermal standard by LC

(fluorescence/UV detection).

20 The percentage of test compound remaining after 30 minutes (and thus t,,,)

was calculated and used as a measure for metabolic stability.
The invention is illustrated by way of the following exampies.
25 Examples

General Experimental Procedures

Mass spectra were recorded on one of the following instruments: a Perkin-

Elmer SciX API 150ex spectrometer; a VG Quattro II triple quadrupole; a



2.23 nol)

in methanol (1.0 L) at 25C under nitrogen. After 2.5 h of

stirring, 6 N NaOH (90 nL) was added dropwi se. The m xture was 15 fi
t hrough ¥RAHIBP3Celite(r), washing with nmethanol (500 ni) PCTRECO/RH4 rat e
was concentrated in vacuo. Water (500 nlL) was added, and the aqueous

m xture was extracted with ethyl acetate (3 x 500 nL). The conbi ned

22 JUN 2004

|'tered

organic extracts were dried (Na2SO4), d concentrated in vacuo. The

resi due was_chr omat ographed elutin h nmet hanol : 20 di chl or omet hane
(1:10), to YdstBlaHoem B @mg q% WPOI%rmeors@merwmmoHta@m I&a?.aingi&i d. 'H
NVR (300 MHz, CDC3) 7. % 3.88 (s, 2H), 3.60 (s, . 2H),
3.45 (s, 1Apadmipgle Jinst S'(Pﬁ?“@ﬂf‘erz( J@ﬁ@asﬂ(rﬁﬁ @mumgnr@owege equipped 25 2. 15
(s, 2H, 2.4Q-

PCT/ SE00/ 098

3- benzyl -
3-benzyl -

2 30@%}%@ qﬁxszg ;eggrg%pn%/qyztgtert%cg (ﬂ% '\ﬁ)M 7893
N?ﬁr%'?i%/ -3- aza |cycel(ntl‘i- %%é%g&gugﬁmé&g %iqe%‘?‘i{B 168. 1

o chi or oot LRE 308 200 300, BeERLRRAASE gkttt g o ARl bE, e

m xture wasogoagmhﬂasmﬂm\ta@e@nv@l Yia@idda2e &eguséd&%)opfs shqoaup-title

conpound as a white solid, which was used Wi t hou

purification. 10 'H NMR

(300 MHz, amCi13p.7 mz%sﬁeme(ym A‘itd)'naﬂvél (43C NMR the@Surements?ibre 3. 45 (s,
1H), 302250(m5H) 80 20170(m4H) 1.50 (s, 9H).

Pr epar at i opeiforrBed eon But 3R

solution of I MHCO in diethyl ether (730 nmi., 730 nmol) was added
50.3 MHz

10

15

20

25

Rotamers may or may not be denoted in spectra depending upon ease of
nterpretation of spectra. Unless otherwise stated, chemical shifts are given

in ppm with the solvent as internal standard.

Synthesis of Intermediates

The following intermediates were not commercially available, and were

therefore prepared by the methods described below.

Preparation A

3-Benzyl-3-azabicyciof3.2.1]octan-8-one

A solution of benzylamine (127.4 g, 1.19 mol) in methanol (125 mL) was
added dropwise over 3 h to a refluxing solution of cyclopentanone (100 g,
1.19 mol), paraformaldehyde (107 g, 3.57 mol), and glacial acetic acid
(71.4 g, 1.19 mol) in methanol (600 mL) under nitrogen. After 1 h at
reflux, the brown mixture was stirred overnight at 25°C and concentrated
in vacuo. The resulting oil was diluted with water (200 mL) and basified
with 6 ¥ NaOH (200 mL). The aqueous solution was extracted with
dichloromethane (3 x 400 mL). The combined organic extracts were dried

(Na,S0,), and concentrated in vacuo. The residue was chromatographed,

b"LGEc 2003 .spedirometes- all ardrdquencprdamate A



dropwise to a solution tert-butyl -benzyl-3-azabicyclo[3.2.1]oct-8- 22 JUN 2004

yl (et hyl te (Preparation C 241 g, 0.730 nol) in diethyl ethe
(1.5 Q %@ﬂjg%g?tlng precipitate was collected via filtrdiifé WPr’r‘Bﬂgh a 20

sintered glass funnel and then dried in vacuo. The solid was dissolved in
met hanol (4.0 L), and 10% pal | adi um on carbon (24 g) was added. The
m xture was stirred under one atnosphefg of hydrogen at 40C overnight. The

(10D, Thbs %ﬁ@%ﬁ%ﬁéﬁ%ﬁﬂ?ﬁﬁm@eﬁm@@ KATIOH ek BG4 ABMe. 25

eluting w ﬁ5 concentrated amoni um hydr oxi de
(88:10: 2) Eogtg‘#g gftggﬁ)ﬁ'ﬁﬁcﬂﬁ%as aﬂagﬁo “"A solution of this oil (70 g,
296 mmol ) in diethyl ether (1.0 L) was treated with | MHJ in di et hyl
ether (300 ni), added dropwi se. The resulting preci pi tate was renoved via

filtration!HghNagghzoon qu@d@j@ﬁ ¥ bunael7. 16hgn S& ggu med B-2 JUN
2004 WD 01/ 47893 PCT/ SEQD 70260451 in acetonitrile an e’’solid

col I ect ed DooZyme 26H),02.67-2.50 (ni;iCIH§aﬁt1802 otm 4H)t1 @00plsmqﬁnd2}{j\/b
170-177C 5 "H NWR (300 MHz, CD3OD): 8 3.35-3 H),

3.02- 2.80 (m 2H), 202170(m 4H) , 145(s 9H) 3CNNR(75M—|z
CD30D): S 159.2, 81.8, 61.6, 45.6, 36.6, 36.0, 28.5, 24.8. C-Ms: (M+ 1)
=241 mz fmega_zetmn& base was obtained by treating the HO salt wth K2C03

in MeCN Pr rat| cI03210ct 8- 1 meth 1 am no
-2-hdroxro rﬁ nzyi nf—,azgmsya .2.1]Joctan-8-amine
A mixture of sodium cyanoborohydride (35.0 g, 0.557 mol) and zinc
10 chloride (37.9 g, 0.278 mol) in methanol (500 mL) was added dropwise to

a mechanically stirred mixmre of 3-benzyl-3-azabicyclo[3.2.1]octan-8-one
(Preparation A; 120 g, 0.557 mol) and methylamine hydrochloride (151 g,
2.23 mol) in methanol (1.0 L) at 25°C under nitrogen. After 2.5 h of
stirring, 6 N NaOH (90 mL) was added dropwise. The mixture was
15 filtered through a pad of Celite®, washing with methanol (500 mL). The
filtrate was concentrated in vacuo. Water (500 mL) was added, and the
aqueous mixture was extracted with ethyl acetate (3 x 500 mL). The
combined organic extracts were dried (Na,SO,), and concentrated in
vacup. The residue was chromatographed, eluting with methanol :
20 dichloromethane (1:10), to afford 63.0 g (49%) of the sub-title compound

as a sohd.

'H NMR (300 MHz, CDCl3): & 7.40-7.10 (m, 5H), 3.88 (s, 2H), 3.60 (s,
2H}), 3.45 (s, 1H), 2.85-2.80 (m, 1H), 2.60-2.45 (m, 2H), 2.50 (s, 3H),
25 2.15(s, 2H), 2.40-2.30 (m, 2H), 1.70-1.62 (m, 2H).



(i) 4-(2-iranyl met hoxy) benzonitrile Epichlorohydrin (800 nlL) and KZCGO3yN 2004
(414 g) were added to a stirred solution of p-cyanophenol (238 g) in 2.0 L
MeCN and WR1HEEEt i on 20 mixture was refluxed under inert Parssspbmsoe for 2
h. The hot solution was filtered and the filtrate concentrated to give a
clear oil. This was crystallized fron1d|-|so-propyl ether to give the
sub-title conmpound in 75 %yield. 25 g 1)
4-f3-[(3-Benzyl - 3-azabi cycl o[ 3. 2. 1] oct='8-yl ) (net hyl ) am nol -

hydr oxypr opBseppbsibhi trile To a sol ution of

3- benzyl - N—nethyl 3-azabicycl o[ 3. 2. 1] octan - 8- an1ne (Preparation B; 3.72

g, 16.1 Butyl &-be a2 3! (802 Hoctl-yiseth arbm@m WO 01/ 47893

o R G A i
i -azsgmregﬁs A S T Bl o i ™
SR SR 15 I P DR T 2

(3 x 100 ntl)nde]?r]gn%@ggl nﬂemfgﬁtéﬁkﬁnﬁﬁge"p%%% (u\'%\g%ﬁﬁ“bzzo éi ltered

and concentrated | n“vacuo t ord an ol resi

chr ot Ogré(ﬂbe%)OOfS!hlel eab-gigle, comnpbiing awtahu%féﬂs@namnwﬁewa F&iﬂnol 1o
(98: 2) to afford 4.30 g (6699 of the sub- t|tIe conpound as a col orl ess
oil. HNNI%V(LB@.ﬁp&ﬂzﬁcma(ﬁIS) S 7.58 (d, J 8.2 Hz, 2H), 7.32-7.20 (m
5H), 6.97 (d, J = 8.2 Hz, 2H), 4.22-4.14 (m, 1H), 4.08-4.0 (m 2H), 3.50
(s, 2H), 2.82-2.70 (m 1H), 2.64-2.52 (m 2H), 2.48-2.30 (m 5H), 15 2.30
(s, 3H), 1194182 m._2H), 1.72-1.50 (m 4H). !'3C NWR (75 MHz, CDCl 3): S
162. 4, 1939.'H NMR 63001 M2, CDELY & 7240-8,30 (m, SH), 4.0 (s, 2H), 3.60 (s,

2H), 3.45 (s, 1H), 3.02-2.50 (m, 5H), 2.80 (s, 3H), 2.0-1.70 (m, 4H),
1.50 (s, 9H).

Preparation D

15 tert-Butyl 3-azabicyclo{3.2.1]oct-8-yl(methyl)carbamate
A solution of 1 M HCI in diethyl ether (730 mL, 730 mmol) was added

dropwise to a solution ferz-butyl 3-benzyl-3-azabicyclof3.2.1]oct-8-
yl(methyl)carbamate (Preparation C; 241 g, 0.730 mol) in diethyl ether
(1.5 L). The resulting precipitate was collected vig filtration through a
20  sintered glass funnel and then dried in vacuo. The solid was dissolved in
methanol (4.0 L), and 10% palladium on carbon (24 g) was added. The
mixture was stirred under one atmosphere of hydrogen at 40°C overnight.
The catalyst was filtered through a pad of Celite®, washing with methanol
(1.0 L). The filtrate was concentrated in vacuo, and chromatographed,
25 eluting with dichloromethane : methanol : concentrated ammonium
hydroxide (88:10:2) to afford 70 g (40%) of an oil. A solution of this oil
(70 g, 296 mmol) in diethyl ether (1.0 L) was treated with 1 M HCl in
diethyl ether (300 mL), added dropwise. The resulting precipitate was

removed via filtration through sintered glass funnel. The salt was slurried



119.5, 115.6, 104.4, 70.6, 68 0, 66.0, 62.4, 57.7, 52.4, 52.0, 40.4, 7 B8N0
36.2, 27 :(M+1) = 406 m z 20(|||)

4-{3-]3- A§'9b0?5§éy§o[3 2.1] oct - 8- yl (et hyl ) ani no] - 2- hydr oxy gitdgty 2604
benzonitrile A solution of HO in ether (4.3 nL of 1.0 M 4.3 mml) was
added dropw se to a solution of 4-{3-[(3-benzyl-3- azabicyclo[3.2.1]oct-8-
25 yl) (met hyl)am no]-2-h ydroxypropox benzonitrile (see step (ii) above;

1.75 g, 4.32 et h tign.in vacuo

gave the H&ﬁl agnﬁ)otn%[.merﬁ dﬁ(&f%ggﬁ 2188@0% giﬁ ag% thgﬁ Eqat)é%] #ﬁ'ﬁ ng) were

suspended Eﬁlﬁ @ .(25 m), then stirred under an 2 2 JUN 2006 WO

01/ 47893 P F 04 53 atnosphere of hydrogen for 5 h at 40C. The

catal yst was renmoved by filtration through a short pad of Celite(r),

washi ng wi th met hanol (50 ni). The filtrate was concentrated in vacuo and

chr onat ogr@g‘@em@mwtl ca gel, eluting with dichloronethane : nethanol :

concentrated amoni um5 hydrOX|de (88:10:2), to afford 980 ng (72% of the

title comptdnNMR E00WIHze CDAD). 5 BRI 30 QrivHEH) CDCKB] s, 3I$) 7399_(d, J =

8.2 Hz, 2H), 6.97 (d, J 8.2 Hz, 2H), 4.30-4.16 (m 1H), 4.12-74.0 (m

21 1) 3. 3283)@ (Zhi) 2102-1£76 (20,84Hp. 17@5((1319]3)0 2.52-2. 30 (m 4H), 2.30 (s,
, 2.20-2. 05 2H), 1.91-1.70 (m . " 3C NWR 375 ML4z, CDCl3): S

162 4 134.°6; I‘iMsR K75 1Mz, CDa@D) 87(15@2 83.8), 66,0455%. 36.652340, 40. 4,

36.8, 36.2, 27.8 Cl-Ms: (M+ 1) =316 niz 15
28.5,24.8. ( )

CI-MS: M + 1) = 241 m/z

10
The free base was obtained by treating the HCI salt with K,CO, in MeCN

Preparation E

4-{3-[3-Azabicyclo[3.2.1]oct-8-yl(methy})amino]-2-hydroxypropoxy}-

15 benzonitrile

(i) 4-(2-Oxiranylmethoxy)benzonitrile
Epichlorohydrin (800 mL) and K,CO, (414 g) were added to a stirred

solution of p-cyanophenol (238 g) in 2.0 L MeCN and the reaction

20 mixture was refluxed under inert atmosphere for 2 h. The hot solution
was filtered and the filtrate concentrated to give a clear oil. This was
crystallized from di-iso-propyl ether to give the sub-title compound in
75% yield.

25 (ii) 4-{3-[(3-Benzyl-3-azabicyclo[3.2.1]oct-8-yl)(methyl)amino]-2-

hydroxypropoxy}benzonitrile

To a solution of 3-benzyl-N-methyl-3-azabicyclo{3.2.1]octan-8-amine
(Preparation B; 3.72 g, 16.1 mmol) in dichloromethane (80 mL) at 25°C



Preparation F 22 JUN 2004

4-{2- Hydr (et hyl am no) - 3- azabi cycl o[ 3. 2. 1] oct - 3-yl | propoxy }-
benzonitrwlé’@? tert-Butyl 3-[3-(4-cyanophenoxy)-2- hydr‘%&%f”%ﬁﬁ 3
-azabi cycl o- 3. 2. 1 oct-8- 1 nmeth | carbamate To a solution of tert-butyl
3-azabicyclo[3.2.1]0 ct-8-yl (net hyl)carbamate (Preparation D 1.68 g, 7.0
mmol ) in dichl ororret hane (35 m) at g»C under nitrogen was added

Stirring atiBel kb Wk adled tmffthw 5w“exﬁ2&§9élﬁﬁﬂﬂ$?ﬁwﬁ';erh
P |
&i?ﬁ?éa&a?}éﬁ”eﬁo@ﬁ?ﬁ% oh AR St e FRE fof 2P Mol U4 s Racr
11.5 niL 2 893
bCT Seea o ToslefEorie (sbe s 6 abse:hBa% 210 Mt} wal e 10
di chl or OWEtdilén?omon (ghdX 1RO riixkurel WeasC SfiReC vt C B ikhsre dried

(Na2SO4 ), filtered and concentrated in vacuo to afford an 0|I e

r esi dueswasmuenttiednatithg6 aWiddOdh (3815 eaLyabd stired Nohwi tWagk qhbOrAIRt hane
met hanol 5 (98:2), to afford 2.35 g (81 % of the sub-title conpound as a
white soli dvaslvpdde:’cbgandmhb J&d]wﬂms(lﬂ@erl\wrxs eRbGt®d with dididotemethase 8. 2 Hz,
2H), 6.97 (d, J = H, 4.10-3.70 (m 3H), 3.22-3.16 (m 1H), 2.90
(s, 3H) 2 (Fox 1P an2)5 (Wbeswmbm@b-orgmcmmram weresiried (N)SOJ3C NVR
(75 MHz G@g Dé 162. .6, 134.0, 132.7, 119.2, 115.6, 104.1, 79.8,
70.6, 65.2 10664 2 90%0‘38518”@ 48 yacugp o afbordy amplly Bhe gesidpe. was 26. 1,

26.0. ¢~ chrcgmatJBgll:)phEdéloln sﬁilca gelr’ eluting with dichloromethane : methanol

10 (98:2), to afford 4.30 g (66%) of the sub-title compound as a colorless oil.

'H NMR (300 MHz, CDCl,): § 7.58 (d, J = 8.2 Hz, 2H), 7.32-7.20 (m,
SH), 6.97 (d, J = 8.2 Hz, 2H), 4.22-4.14 (m, 1H), 4.08-4.0 (m, 2H),
3.50 (s, 2H), 2.82-2.70 (m, 1H), 2.64-2.52 (m, 2H), 2.48-2.30 (m, 5H),
15 2.30 (s, 3H), 1.94-1.82 (m, 2H), 1.72-1.50 (m, 4H).
PC NMR (75 MHz, CDCL,): § 162.4, 139.4, 134.0, 128.2, 128.0, 126.8,
119.5, 115.6, 104.4, 70.6, 68.0, 66.0, 62.4, 57.7, 52.4, 52.0, 404,
36.8, 36.2, 27.8.
CIMS: M + 1) = 406 m/z
20

| (iii) 4-{3-[3-Azabicyclo[3.2. 1]oct-S-yl_Qnethyl)amino]-2—hydroxypropoxy}-

benzonitrile

A solution of HCI in ether (4.3 mL of 1.0 M, 4.3 mmol) was added

dropwise to a solution of 4-{3-[(3-benzy1—3-azabicyclo[3.2.l]oct—8-
25 yl)(methyl)amino]-2-hydroxypropoxy}benzonitrile (see step (ii) above;

1.75 g, 4.32 mmol) in diethyl ether (50 mL) at 0°C. Concentration in

vacuo gave the HCI salt.. The HCI salt and 10% palladium on carbon

(175 mg) were suspended in methanol (25 mL), then stirred under an



(ii) 4- 2-h drox -3- 8- neth lamno -3- azabicclo 3.2.1 oct-3- 1 - 77 JUN 2004
propoxbenzonitriie A suspension of tent-butyl

3-[ 3- (4- XMYPHEAoxy) - 2- hydr oxypr opyl ] - 3- PCT/SE6/02604

azabi cycl o[ 3. 2. 1] oct- 8-yl (net hyl ) carbanate (see step (i) above; 3.15 g, 20
7.58 mol ) in ethyl acetate saturated wwth HOJ (40 nL) was stirred for 5 h
at 25C under nitrogen. The m xture vvasssoartitioned wth water (100 nL) and

ethyl acetate (50 mL). The aqueous. |ayer was separated and washed with
et hyl acet At@osHirre Lfulyrogen ﬁi&saéégaCat dde casalysh wag remavedshit ur at ed

sodi um bi cat,bonate, (30.nL).and the tracted . wth 25 djchloronmethane (3 x
50 ). T%@“@PBHH—P—{?%?&EPQ Bgéfepgeﬂ)f’éﬁé’ Wﬂ&?—@b&’ﬂm ]G @’é‘?leé,% @gﬁcent r at ed
i n vacuo an h . I liga,gel el uti Wi, t h
i chi o oot RBhaaafe G BTERABLAPER in RAcE) ane mataafarbie o i oho
01/ 47893 P 0/,826 i de 10 2), d .0 (96% of
the title %%nﬁﬂés%ic@(@f%@f‘f@égéor| .“9%'(35838?@%[8@:0&@?&“9? 7.58 (d,
J = 8.2:Hz, 1d6-(8%: 1082) It fford: - .90 (d, J
8.2 1, %%amgdgo(gg 67l A $800 e @%%ﬁfé‘i&%‘%‘%‘ﬂ}’g‘?ﬁ%ﬁ 2.08-2.0
(m 2H), 1.3%tefddn. (m 5H). 13C NMR (75 MHz, CDC13) : 8 162.2, 134.0,
132.7, 119.2, 115.6, 104.1, 70.6, 65.2, 60.8, 59.8, 54.2, 50.4, 37.8,
37.2, 35.4, 27.4, 27.2. 1lo Cd-Ms. (M+ 1) = 316 mz Preparation G 4-(3-
8- et hyl am noo- 3-azabi cycl 0[ 3. 2. 1] oct-3-yl]ropyl am no}- benzonitrile 15
(i) 4 (3- HyHr iBr GO0 Yaka n6Dsak 7t 38 4, J = 8.2 Hz, 2H), 6.97 (d, J =

8.2 Hz, 2H), 4.30-4.16 (m, 1H), 4.12- 4.0 (m, 2H), 3.33-3.10 (m, 4H),

10 2.82-2.70 (m, 1H), 2.52-2.30 (m, 4H), 2.30 (s, 3H), 2.20-2.05 (m, 2H),

1.91-1.70 (m, 4H).

BC NMR (75 MHz, CDCLy): & 162.4, 134.0, 119.5, 115.6, 104.4, 70.6,

68.0, 66.0, 57.7, 52.0, 40.4, 36.8, 36.2, 27.8.

CIMS: M + 1) = 316 m/z

15
Preparation F
4-{2-Hydroxy-3-[8-(methylamino)-3-azabicyclo[3.2.1]oct-3-yi]propoxy}-

benzonitrile

20 (i) zert-Butyl 3-[3-(4-cyanophenoxy)-2-hydroxypropyl]-3-azabicyclo-

{3.2.1]oct-8-yi(methyl)carbamate

To a solution of rert-butyl 3-azabicyclo[3.2.1]oct-8-yl(methyl)carbamate
(Preparation D; 1.68 g, 7.0 mmol) in dichloromethane (35 mL) at 25°C
under mitrogen was added trimethylaluminum (3.75 mL of 2.0 M in
25 hexanes, 7.0 mmol). After stirring at 25°C for 30 min, 4-(2-oxiranyl-
methoxy)benzonitrile (Preparation E(i); 1.22 g, 7.0 mmol) was added in
one portion, and the mixture was stirred overnight. The mixwmre was
quenched with 3 N NaOH (11.5 mL) and stirred for 1 h. Water (30 mL)



A m xture of 4-fluorobenzonitrile (12.0 g, 99.1 mmol) and 3-am no-1-279 jyN 7004
propanol (59.6 793 mol ) was stirred at 80C under an inert atnosphere
for 3 hou QLH@F%Pe wat er (150 nlL) was added. The mi xture 28CR&ELEHI6HWed t O
cool to rt, and was then extracted with diethyl ether. The organic |ayer
was separat ed, dried (Na2SO4), filtered and concentrated in vacuo to
yield 17 g (97% of the title conmpound sps an oil that crystallised upon
standi ng. 25 %add a (4 Qﬁhnoanl lin opyI 4- et hyl benzenesul fonate A

cool ed (0C)W&vIAFE ¢ EUAQHE r WRY | 9EFAC ﬂzcmclaluom@e@g@@ st ep

'E:’I)eta E;Y:m(f#ex Pgng) %Cémhfﬂﬁ‘%)gréﬁﬁmt gc?ﬁ.%h HEQ&E@»%% \é%hhtt?fﬁdde 2 2
SN 2004 VOO SENEET FECRAAOY o B oo bty Sl e,
With b W??%é@%?é‘%"a?h&%ﬁ%ﬂsé%s e SO UE R b O e e

in vacug. Tbg:®), ngaffdriry3s %scsglgg) $pmenbLANE ompolihd S5 wﬁézgo‘ﬁ@ from

i so-propanol to yield 24. of the su e conpoun Fii)
tert-Bu | 3- 3- 4-c¢c anoanilinoro | -3- zabic clo 3.2.1 oct-8- |-
(mecrl)carbamate 10 A mxture of tert-butyl 3-azabicyclo[3.2 . | |
oct - 8-yl (nMpyIl))BaHih"r@te (Preparation D; 2.90 g, 12.1 mol), 3-(4-

yanoani | i nqiﬁrop 4- et hyl - benzenesul fonate (see step (ii) above; 3.98 g,
12.1 mol) (mMﬁﬁ €eD<Blg)1a5€ ﬁ&(ﬁ,?]g= 82 Hzya)), 6. 97QHEJ(5£ m.) was
heated at 90C__under nitrogen for . _The m xture was partitioned with

wat er (50 ®-¥ Hz, 2R, di H-8yi0 @Phéﬁ)( @022113)15'@1% Hdled Q9 (say3H), a30separ at ed
and thelél Exﬁg? eéjﬂ)vm{godf g&tzx_l ﬁ-i)her4§%s 96)0 m.). The conbi ned organic

extract
C NMR (75 MHz, CDCl,): § 162.2, 157.6, 134.0, 132.7, 119.2, 115.6,
104.1, 79.8, 70.6, 65.2, 60.8, 59.8, 58.0, 55.2, 52.0, 37.8, 37.2, 35.4,
28.4, 26.1, 26.0.
CI-MS: (M + 1) = 416 m/z
15

(i1) 4-{2-hydroxy-3-{8-(methylamino)-3-azabicyclo[3.2.1]oct-3-y1]-

propoxy}benzonitrile

A suspension of ferr-butyl 3-[3-(4-cyanophenoxy)-2-hydroxypropyl}-3-
azabicyclo[3.2.1]oct-8-yl(methyl)carbamate (see step (i) above; 3.15 g,
20 7.58 mmol) in ethyl acetate saturated with HC! (40 ml.) was stirred for
5 h at 25°C under nitrogen. The mixture was partitioned with water
(100 mL) and ethy! acetate (50 mL). The aqueous layer was separated
and washed with ethy] acetate. The aqueous layer was separated, basified
with saturated sodium bicarbonate (30 mlL) and then' extracted with
25 dichloromethane (3 x 50 mL). The organic extracts were dried (Na,SO,),
filtered, concentrated in vacuo and then chromatographed on silica gel,

eluting with dichioromethane : methanol : concentrated ammonium



were washed with saturated brine (2 x 30 mL), dried (Na2SQH4), f||ter2epJUngL
and then concentrated in vacuo. The resi due was chromatographed on silica
gel, el ut MYMBH di chl or onet hane : nethanol (98:2), to af YoFaE®/ B84y 20
(59% of the sub-title conpound. "H NWR (300 MHz, CDCl13): b 7.40 (d, J =

8.2 Hz, 2H), 6.52 (d, J = 8.2 Hz, 2H), 3.25-3.18 (m 4H), 2.80 (s, 3H),
2.72260(m4|—|) 2. 50- 242(m2|—|)528220(m2|—|),185170(m

6H),145( S 157.4, 152.0, 133.8,

133. 2, 120. B rPi(i eg%§8 383? ﬂ?@ 2@23@ gd?%ﬁg) gf the tijle compgupd asa0, 28. 0,
26.0, 24.2. 1 ﬁM + 1) =399 mz 2 2 JUN 2004 WD 01147893

PCT/ SE00! 02 2‘ 95570 (i v)

4- ({3-[ 8- (Met hyl am no) - 3-azabi cycl o[ 3. 2. 1] oct - 3-yl ] propyl }am no) -
benzonitrile A suspension of tert-butyl

(3.2, 1 oct - Sy LIS ) S ?ﬁ?ﬁfag'%’é% 575 82 1 B84 6. o7
mol) 5 inget byl BAILtR10-F90 YLt Y Watdp Y 7 =(=4§c?rlgzt msgl 7(% ?d%—pver ni ght

at 25C under nitrogen. The m xture Was partitione ter m.) and
ethyl acet age, (5D, .50-2 T30 (A0 SEDY2 40YE! 38BS 2.083.0i(ad h rgy ed

sodi um bi CZ@rbong?e (50 n) ( and 't hen e(gt?\zg?ted vmth( |%1F11?0r1(338r%?h§4r1e (3 x
50 ni). The(my §H)I c extracts were dried (Na2SO4), filtered, io
concentrated in vacuo and then chromat ographed on silica gel eluting wth
di chl or onet REMYMR (@5 MHa| CDGhﬁcédﬁQaZ ethhﬂrmﬁﬂﬂmﬁﬁdﬁpilﬁlé l((EZI? 1), to
afford 1. 076; (5490) of the tilde_ conpound as a white solid. '"H NWR (300
Mz, CD30D)70.8, $34 8, 398, $42.+H0.42137.8,6352, B§,4.2E4, 24.8. 2 Hz, 2H),

3.40-3. 10 2. 40 2. 40 3H), 2.22- 2.0 2H) |
1.80-1.¥» E&]\?ﬁ%l\fﬁé NI@Q%‘TZM-E cosoo)(ss 1?)4.0, 134. 2, 1(12] 4, HZ;?.?,
64.4, 57.8,

Preparation G

4-({3-[8-(Methylamino)-3-azabicyclo[3.2.1]oct-3-yl]propyl }amino)-

benzonitrile
15

(1) 4-[{3-Hydroxypropyl)aminojbenzonitrile

A mixture of 4-fluorobenzonitrite (12.0 g, 99.1 mmol) and 3-amino-1-
propanol (59.6 g, 793 mmol) was stired at 80°C under an ipert
atmosphere for 3 hours before water (150 mL) was added. The mixture
20 was allowed to cool to rt, and was then extracted with diethyl ether. The
organic layer was separated, dried (Na,SO,), filtered and concentrated in
vacuo to yield 17 g (97%) of the title compound as an oil that crystallised

upon standing.

25 (ii) 3-(4-Cyanoarilino)propyl 4-methylbenzenesulfonate

A cooled (0°C) solution of 4-[(3-hydroxypropyl)amino]benzonitrile (see
step (1) above; 17 g, 96.5 mmol) in dry MeCN (195 mL) was treated with

triethylamine (9.8 g, 96.5 mmol) and then p-toluenesulfonyl chloride




53.9, 425 37.8, 34.0, 28.0, 26.0. Cl-Ms:

H 4-( {

benzonitr

Azabi cycl o[ 3. 2; 1] oct - 8-yl (net hyl ) am no] pr opyl } am no) -

Wboé@%’:‘(l ) 4-(f PCT/SE00/02604

3-[(3-Benzyl - 3-azabi cycl o[ 3. 2. 1] oct - 8-yl ) (et hyi ) am no] propyl}
am no) benzonitrile A mxture of 3-benzyl-N nethyl - 3-
azabi cycl o[ 3. 2. 1] oct an- 8- am ne (Prepaé%tlon B, 4.0 g, 17.4 mol),

3-(4-cyano
58 benzen
carbonate (

di et hyl

acetate (2
(2 x 30 nL
resi due wa

N 2006 WO 01147893 PCT/ SEO0/ 02604

no) pr opyl 4- et hyl
ggglzf Ena Oé WPQpar@ﬂ‘? dﬂu@l’q Wwassstuxed, at1 0°4 donl90, mHndtepot assi um
%;Id a{rrL was heated at 90C under
ni trogen O\P&fWeg z’t'mg-[c‘rpé)cr;pg{@ ’W@C‘ﬁ%rtl 3tein £40Gimk) wiaeadded oo the) and

(2 155idhe, s a0 °t‘§§ws EXERPROTE M v Sagit n b i no
e o SR a0l NG \EReediFeq, ih, et o RSt hane

2..40

g el T W

2H), 7. 32: 2420 g((7T %P hoGubtidelooshpoBa2 Hz
3.30-°3.20 (m 2H), 2°52 (m 4H) 240232(m 2H) ,

(s, 2H),

3H), 2.25- 15 2.10 (m 3H), 192180(m 4H), 1.72-1.60 (m 2H).
(75 Mz, CDCI3): 5 152.2, 140.0, 133.8, 128.4, 128.2, 136.4,

10

15

20

25

(iii) tert—ButyI 3-[3- (4-cyanoamlm0)propy]] 3-azabicyclo[3.2.1]oct-8-yl-

(methyl)carbamate

A mixture of fert-butyl 3-azabicyclo[3.2.1]oct-8-yl(methyl)carbamate
(Preparation D; 2.90 g, 12.1 mmol), 3-(4-cyanoanilino)propyl 4-methyl-
benzenesulfonate (see step (ii) above; 3.98 g, 12.1 mmol), and potassium
carbonate (1.67 g, 12.1 mmol) in DMF (50 mL) was heated at 90°C
under nitrogen for 4 h. The mixture was partitioned with water (50 mL)
and diethyl ether (50 mL). The aqueous layer was separated and then
extracted with diethyl ether (2 x 50 mL). The combined organic extracts
were washed with saturated brine (2 x 30 mL), dried (Na,SO,), filtered
and then concentrated in vacuo. The residue was chromatographed on
silica gel, eluting with dichloromethane : methanol (98:2), to afford 2.85 g
(59%) of the sub-title compound. '

'H NMR (300 MHz, CDCL): & 7.40 (d, J = 8.2 Hz, 2H), 6.52 (d, J =
8.2 Hz, 2H), 3.25-3.18 (m, 4H), 2.80 (s, 3H), 2.72-2.60 (m, 4H), 2.50-
2.42 (m, 2H), 2.28-2.20 (m, 2H), 1.85-1.70 (m, 6H), 1.45 (s, 9H).

13C NMR (75 MHz, CDCL): 5 157.4, 152.0, 133.8, 133.2, 120.4, 111.8,
97.7,79.8, 61.4, 57.8, 53.9, 44.2, 37.8, 35.0, 28.0, 26.0, 24.2.

CI-MS: M + 1) = 399 m/z

(M+ 1) =299 mz 20 PrepanaliyNopL

5.78-5.70 (m lH); .
2.25 (s,



121.2, 112.2, 98.4, 68.8, 62.4, 54.5, 52.8, 43.0, 39.9, 36.4, 28.8, 23.8N 200t
a-M: (M + Elf) =389 mz 20 (ii) 4-({3-[3 "Azabicyclo[3.2.11loct- 8 vyl

(met hyl ) PR} BPdpy! }ami no) - benzonitrile A solution of HAECTREM{UOHy|

ether (3.4 nmL of .O M 3.4 mol) was added dropwi se to a sol ution of

4- ({3-[ (3-benzyl - 3-azabi cycl 0[ 3. 2. 1, ] oct - 8-

yl) (et hyl ) am no] pr opyl } am no) benzoni t5|:7i le (see step (i) above; 1.32 g, 25
3.39 mmol ) jn diethyl her ( Co,

the HC sali) 4rtis-I(Mehwaming 1oz 0f 312 bis . A
suspended in rret.hanol (20 nL) and stirred under an atnosphere of hydrogen
for 2 h at 1 catal yst was renoved by filtration through 2 2 JUN 200

WO 01/ 47893 P 02@04 h e | : hj i th
et hanol (2o sgpenne (ot v ex B, Bha-ERepGnifBol Ghil:s 4R -

h t ik ' ity dichl t : hanol :
concent r ot L 22rogh 8CH ey S arbfdth (6 Wob i AENG 28R 35 167 rllBD" o7t ne
title compeypehydacitadsirdiodWith HEY (@Pnﬁgy fvas lBNE 6 RQRigHriat 2_@9%@): 5
7.48 (d, J =872 Hz, 2H), 6.66 (d, J = 8.2 Hz, 2H), 4.80 m (s, 1H),
3.35-3.10 (fidertbitrogef2-Phedthikredwlhs paztifibnéd Witk watét)(10@ . mE) Gad 3H)
1.91-1.70 (m 6H). 10 13C NMVR (75 MHz, CD3OD): S 154.0, 133.8, 122.2,
113. 2, 97. 8thyb&acsrate §405ml)5. SThetag0eoukD lalyer3wad, b£ifil with GatuThtedS: (M +
1) = 299 mz Preparation | 15 4-{ 1_(3, 4-Di net hoxyphenoxy) -4-[ 8-

(et hyl ami sediug diearbepateof(H) znl.é 4t then |exuragted “wishzdishiorpmethane

(3 x 50 mL). The organic extracts were dried (Na,SO,), filtered,

10 concentrated in vacuo and then chromatographed on silica gel, eluting
with dichloromethane : methanol : concentrated ammonium hydroxide

(92:7:1), to afford 1.07 g (54%) of the title compound as a white solid.

'H NMR (300 MHz, CD,OD): 5 7.40 (d, J = 8.2 Hz, 2H), 6.52 (d, J =
15 8.2 Hz, 2H), 3.40-3.10 (m, 6H), 2.72-2.40 (m, 6H), 2.40 (s, 3H), 2.22-
2.0 (m, 2H), 1.80-1.62 (m, SH).
3C NMR (75 MHz, CD;OD): § 154.0, 134.2, 113.4, 97.7, 64.4, 57.8,
53.9, 42.5, 37.8, 34.0, 28.0, 26.0.
CI-MS: (M + 1) = 299 m/z
20

Preparation H

4-({3-[3-Azabicyclo[3.2.1]oct-8-yl(methyl)amino}propyl} amino)-

benzonitrile

25 (i) 4-({3-[(3-Benzyl-3-azabicyclo[3.2.1]oct-8-yl)(methyl)amino]propyl}-

amino)benzonitrile

A  mixture of 3-benzyl-N-methyl-3-azabicyclo[3.2.1]octan-8-amine
(Preparation B; 4.0 g, 17.4 mmol), 3-(4-cyanoanilino)propyl 4-methyl-



(1) 4-[1-(3, 4-D net hoxyphenoxy ) -3-butenyl]benzonitrile A cooled (Q@JUN z(gm
m xture of 4-(I|-hydroxy-3- butenyl)benzonitrile (14.6 g, 20 84.3 mmol) an

3, 4- di metWOYHPHA0l (19.5 g, 125.4 mol) in toluene (500 REYSEME260Heat ed
with tributyl phosphine (32.14 nL of 97%purity, 25.6 g, 126.4 mmol),

foll owed by 1,1'-(azodicarbonyl)dipiperidine (31.8 g, 126.4 mol ). After
addi tion was conplete, the reaction mxiure thickened and the tenperature
rose to 15C. Additional toluene was 2 dded (500 L), and the m xture
stirred at henzereseMogate (Hicpaptian Hi(Hkt 8.740g, tlihumgioPh shpAESSIB de was

655 o of EnthAPas gl £Thi< wiopui (B 485 L web bonscos) Pty © '
ot hanol (SBFT Progpc YeRRERCy oIiN HODURE: (743 PAraBRthavpy yater "¢
4-11-(3, 4-Di sifha b LG B ;{Tet hyl
sul[fi((:Ie co%@ﬁi%ﬁ%ﬁe Aéﬁtﬂquﬂ‘ﬁ%t ﬁnd%gwglag%fge 5063{51%%? Eoya
cool ed § 5@iﬂ§‘%‘dﬁl]' QBetfe f2 [x-90 Fary.diTRE ‘img1 O({/rg;anif?fnétrac&s were, )

phenoxy) - 3- but en benzonitrile (see step (I ; _ :
In dry THiv{shed MulittoVistine (Reki 30 QRLLS diedui(®%,SOY! | filleteldi ahdt ke, t he

reaction tenperature rose to 0C). The resulting mXxture was stirred at io0
between O aodcéfifatédrinlvdrue, Oeorssidini wasadhiromachgraphet ontgilicd .gel Stirring
was continued for a further 3.5 h at this tenperature before water (22 nlL)
and sodi umepstitgowithedicbloramethanee: mettiang) (8% 2t 3 ffort 3.4Mg €60 % ) Tofe

bi phasic m xture was stirred for 2 h at rt before the water |ayer was
separ at ed #irisextitigaamapaindast pdnte sHid.conbi ned organic |ayers were is
washed with brine, dried and concentrated in vacua. The resulting residue
was put?fied by chronatography on silica gel, eluting with I PA : ethyl
acetate : Mﬁ)_’t&ﬂ%#% 25:70) to yield 14.5 g (77 %9 of the sub-title

'H NMR (300 MHz, CDCL): & 7.48 (d, J = 8.2 Hz, 2H), 7.32-7.20 (m,

SH), 6.60 (d, J = 8.2 Hz, 2H), 5.78-5.70 (m, 1H), 3.50 (s, 2H), 3.30-

3.20 (m, 2H), 2.62-2.52 (m, 4H), 2.40-2.32 (m, 2H), 2.25 (s, 3H), 2.25-
15 2.10 (m, 3H), 1.92-1.80 (m, 4H), 1.72-1.60 (m, 2H).

3C NMR (75 MHz, CDCL): § 152.2, 140.0, 133.8, 128.4, 128.2, 136.4,

121.2, 112.2, 98.4, 68.8, 62.4, 54.5, 52.8, 43.0, 39.9, 36.4, 28.8, 25.8.

CI-MS: M + 1) = 389 m/z

20 (ii) 4-({3-[3-Azabicyclo[3.2.1]oct-8-yl(methyl)amino]propyl }amino)-

benzonitrile
A solution of HCI in diethyl ether (3.4 mlL of 1.0 M, 3.4 mmol) was
added dropwise to a solution of 4-({3-[(3-benzyl-3-azabicyclo[3.2.1]oct-8-
yl)(methyl)amino]propyl}amino)benzonitrile (see step (i) .above; 1.32 g,
25 3.39 mmol) in diethy] ether (50 mL} at 0°C. Concentration in vacuo gave
the HCI salt. The HCI salt and 10% palladium on carbon (132 mg) were
suspended in methanol (20 mL) and stirred under an atmosphere of
hydrogen for 2 h at 40°C. The catalyst was removed by filtration through



conpound. 20 (iii) 4-(4-Cyanophenyl)-4-(3,4- 72 JUN 7004
di met hoxyphenoxy) but yl et hanesul fonate A solution of nethanesul f onyl

chloride W94’ 5.0 g; 44 mol) in DCM (15 nl) was adddd T&SEMIS0 a
cooled (-5C) mxture of 4-[1-(3,4- dinmethoxyphenoxy)

- 4- hydr oxybutyl ] benzonitrile (see step (ii) above; 11 g, 34 mmol) and
triethylamne (7 nL, 5.2 g, 50.6 mml)s'n DCM (50 nmL), 25 during which

addition the tenperature..did not.rise dbove 2C _Stirrin was conti nued at
between 0 gh&RHERGO &FU@t@hé’Yas g B’é‘#—"‘om@%%ﬁ@\é%i)-aag@dfﬂmﬂé WaSul ting
organi c | ayer parated, .and shed with, water separated agai n and
Chen dr i ed CacERTarARE dapiq 4dsc Gerphad Fosilich 266, eBtEe; 004 Wo
01/ 37593 PGE 4 61 ' tert: [ - o] 1);4-(3, 4-
di et hoxyp%é@%%r% yIT-3- If}llzeg%a:ﬁ)glcl'o @%&%%p- - D%ﬁﬂ gﬁfc@é; te A
m xture of wenio-hytyl AFRP Y, s &t |\ & te
(Preparati O(E BF;O g?’G%S %f,f&zlio. 9 *#%Dqs?%)g oﬁﬂryéfﬁc%%ﬁ{)l%%%ﬁr;ﬂ;%ﬁﬁ?gé i&{%

di met hoxyphenoxy) butyl nethanesul fonate (see step (iii) above; 4.40 g,
10.9 mmol) , and potassium carbonate (1.50 g, 10.9 mol) in DM (50 nl)
was heat ed Mp: S0&H3f@er nitrogen for 4 h. The mxture was partitioned with
water (50 nL) and diethyl ether (50 nL). The aqueous | ayer was extracted
with di et hyH BMBr(309 D(ﬁ!m GDYODIhé T.d8iidndo=08 GaHzc 2D, éx66 gdf § wer e

washed with brinegé_ﬁ@x 30 nm.), dried (Na2SO4), filtered and then
concent r at &d2i Hzy A8y &5 Wl da¥d-3Hlofmt ddhaphéd-540s(mi ), gel ,

luting with. di h . methanol. (98:2). to afford 3. 60 609 of
Tho sub- 11 22025 h0 Somahe 208 oD b B g0 G, BED B v (300 Nhz chetay :
glzj ?Zé_ﬁgb ‘@Wﬁ%jb@i’% gﬁﬁﬁ)zgggsi.o,glﬁ'é',zuﬁ@,’ 15352 % 353 82 M
54.5, 45.8, 42.0, 40.4, 37.0, 26.8, 26.6.
CLI-MS: M + 1) = 299 m/z

Preparation I
15 4-{1-(3,4-Dimethoxyphenoxy)-4-[8-(methylamino)-3-azabicyclo[3.2.1]oct-

3-yl]butyl}benzonitrile

(1) 4-[1-(3,4-Dimethoxyphenoxy)-3-butenyl]benzonitrile
A cooled (0°C) mixture of 4-(1-hydroxy-3-butenyl)benzonitrile (14.6 g,

20 84.3 mmol) and 3,4-dimethoxyphenol (19.5 g, 125.4 mmol) in toluene
(500 mL) was treated with tributylphosphine (32.14 mL of 97% purity,
25.6 g, 126.4 mmol), followed by 1,1’-(azodicarbonyl)dipiperidine
(31.8 g, 126.4 mmol). After addition was complete, the reaction mixture
thickened and the temperature rose to 15°C. Additional toluene was

25 added (500 mL), and the mixture stirred at rt overnight. The precipitate
of tributylphosphine oxide was then removed by filtration and the filtrate

concentrated in vacuo to give 65.8 g of crude product. This was purified



Hz, 2H), 5.10 (m 1H), 3.80 (s, 3H), 3.76 (s, 3H, 3.20-3.16 (m 1H), (?M?ﬂjﬂb

(s, 3H, 2.62-2.56 (m 2H), 2.50-2.12 (m 6H), 2.0-1.60 (m 7H), £§ l%

OH). 20 1WO MNWR%75 MHz, CDC13) : 8 157.8, 152.0, 149.8, 138‘.Tf2£0(!lm06

132.4, 130.0, 118.4, 112.0, 111.7, 105.6, 102.2, 79.6, 79.4, 61.8, 57.6,

56.4, 55.8, 53.8, 53.4, 37.6, 35.8, 35.4, 28.2, 26.4, 22.4. C-M5. (M+ 1)
550 mlz 25 (v)

4 {1- (3, 4- D net hoxyphenoxy) - 4-[ 8- (et hyl am no) 3-azabic cI o- 9%

|]oct-3 1~ Il}}b%hfﬂmﬂ[%faph)’ﬂﬂs%]s\%%l dﬂu 8 teith 1pjueng : me anol( :2), to

3-[4-(4- cyano dlnetho phenoxy)butyl] 3-azabi cycl o[ 3. 2. 1]
oct - 8- yI (met! ﬁ]é %%E]g‘:eg“?’s%@ §PEB’ pd. JUN 2001 WO 01/ 47893 PCT/ SEQQ 02604
62 (iv) above; 2.67 g, 4.86 nmol) in ethyl acetate saturated with HC1 (60
m.) was stlrred overnight at 25 C under nitrogen. The m xture was

partiti one 4t[g @a%lgﬁﬁ ]E@ezgggg)_gt_ﬁdrgg&g ﬁ@ﬁcﬁggmme The aqueous

| ayer was eparated, 5

basi fied w e | rhoppt d e ed wth

di chl or grret%dggga%[ﬁil R H&nﬁl&gr gaﬁ?cﬁegfé@gg{i ?51 % e%b'r ?]lﬁéf)(ﬂgESM) ,

filtered, Caa]ﬂ@@n&fci}ivﬁ@b lt@ \aammmt-ﬁ?ep solngiont efr 494, LdimeiHox za gel,

eluting with dichloronethane : nethanol : concentrated ammoni um hydroxi de
(92 7:1), tpheabXyr8-buted¥l]penpdnirikef (s’ehstep i) abovey Chipnuisl Bamnsolyéd | ow oi | .
"H NWR (300 MHz, CDA3): S 7.62 (d, J =8.2 Hz, 2H), 7.46 (d, J = 8.2 Hz,
2H), 6.62 (dty THF ¢l mb) ozet; a pedod(ef ljmmmcaadgngwhl &-Izhe 2H) ,
5.21-5.10 (m 1H), 3.80 (s, °(£}3%[’Im) 3.50-3.48 (m 15 1

2. 70-2. 62 (f{rclom tenzpf:wﬂ(% r0%¢-|)t0 ) resylting ymixpureo was 4irred at 10H) .

10 between 0 and 10°C for 1.5 h, before being allowed to warm to rt.

Stirring was continued for a further 3.5 h at this temperature before water
(22 mL} and sodium perborate tetrahydrate (11 g, 66 mmol) were added.
The biphasic mixture was stirred for 2 h at rt before the water layer was
separated and extracted with ether. The combined organic layers were
15 washed with brine, dried and concentrated in vacuo. The resulting residue
was purified by chromatography on silica gel, eluting with IPA : ethyl
acetate : heptane (5:25:70) to yield 14.5 g (77%) of the sub-title

compound.

20  (iii)} 4-(4-Cyanophenyl)-4-(3,4-dimethoxyphenoxy)butyl methanesulfonate
A solution of methanesulfony! chloride (3.4 ml., 5.0 g, 44 mmol) in DCM
(15 ml) was added slowly to a cooled (-5°C) mixture of 4-[1-(3,4-

dimethoxyphenoxy)-4-hydroxybutyl]benzonitrile (see step (ii) above; 11 g,
34 mmol) and triethylamine (7 mL, 5.2 g, 50.6 mmol) in DCM (50 mL),
25  during which addition the temperature did not rise above 2°C. Stirring
was continued at between 0 and 5°C for a further 2 h before water was
added. The resulting organic layer was separated, and washed with water,
separated again and then dried to give the sub-title compound in 100%

yield.



13C NWR (75 MHz, CDC13): b 152.0, 149.8, 148.2, 143.6, 132.4, 126. 5%2JUNZW£

118. 4, 11@00 %1,%9137 105.6, 102.2, 79.6, 79.4, 62.5, 57.6, 56.4,
53.8, 53.%0% 35.8, 35.4, 28.2, 26.4. 20 C-Ms: (M + 1§’CT/S&%’2WZ 2 2

JUN 2004 WO 01/ 47893 PCT/ SEQU 03604 63 Preparation J

4-[ 4-[ 3- Azabi cycl o[ 3. 2. 1] oct - 8-yl (et hyl ) am no] - 1- ( 3, 4- di net hoxy
phenoxy) but yl ] benzonltrl le 5 (i) 4-j¢4-[(3-Benzyl

- 3-azabi cy de\g)[ 2 1 3

di met boxyph y y Xt 3 .

azabi cycl of n B; 1 3 g, 5 95 rrrml)

4- (4-cyano abic 1:- B ; ey -H a%étg )buty | met hanesul fonate

(Preparati on Iidde & 4ﬂergbu§/l9§ aﬁﬁﬂiyl:l m Cabhga e (822
ng, 5.95 mol) in DVF (25 nlL) was heate at rogen over ni ght .
The ni xt ur gPresarpaoh i t]DpneliGOWIg h weter MIW)‘l@Qyﬁhéﬁﬁéﬁoﬂﬁht@M—( 40 m).

The aqueous | ayer was extracted with diethyl ether (2 %

conbi ned ordjmethoxyphesexpbuiyd reethasesidfoniaten (fuei step(diix advel )4, 4dr g ed
(Na2S™4), filtered and then 15 concentrated in vacuo. The residue was
chr omat ogr d$h8dmael3i [apd apglassiume carhangteni(d SAig h10rbmemdhen DME hanol

(000 0 01818 8 Bed Yobor el e o2 B B e 00 1,

é”‘zf? o e e A ity SPleta il o b T et 2
2. 50- 4 8-1.50 5

130 NVR (7 ﬁu‘(’ﬁcﬁ%ﬁte‘?‘&%ﬁﬁ@ﬁ% 32%2@ ";E) 1??‘:6‘@”39)616@ °r¥§%‘°4( m on.

10  extracts were washed with brine (2 x 30 mL), dried (Na,SO,), filtered and

-3-

then concentrated in vacuo. The residue was chromatographed on silica
gel, eluting with dichloromethane : methanol (98:2), to afford 3.60 g

(60%) of the sub-title compound as an amorphous solid.

15 'H NMR (300 MHz, CDCL): & 7.62 (d, J = 8.2 Hz, 2H), 7.46 (d, J =
8.2 Hz, 2H), 6.62 (d, J = 8.2 Hz, 2H); 6.50 (s, 1H), 6.18 (d, J = 4.0
Hz, 2H), 5.10 (m, 1H), 3.80 (s, 3H), 3.76 (s, 3H), 3.20-3.16 (m, 1H),
2.90 (s, 3H), 2.62-2.56 (m, 2H), 2.50-2.12 (m, 6H), 2.0-1.60 (m, 7H),
1.43 (s, 9H).

20 3C NMR (75 MHz, CDCL): & 157.8, 152.0, 149.8, 148.2, 143.6, 132.4,
130.0, 118.4, 112.0, 111.7, 105.6, 102.2, 79.6, 79.4, 61.8, 57.6, 56.4,
55.8, 53.8, 53.4, 37.6, 35.8, 35.4, 28.2, 26.4, 22.4.

CI-MS: (M + 1) = 550 m/z

25 (v) 4-{1-(3,4-Dimethoxyphenoxy)-4-[8-(methylamino)-3-azabicyclo-
[3.2.1]oct-3-yl]butyl} benzonitrile

A suspension of tert-butyl 3-[4-(4-cyanophenyl)-4-(3,4-dimethoxy-
phenoxy)butyl]-3-azabicyclo[3.2. 1Joct-8-yl(methyl)carbamate  (see  step



25 128.0, 127.8, 126.0, 118.4, 112.0, 111.7, 105.6, 102.2, 79.6, 68. 422JUN2[](]L
61.8, 59.2, 57.6, 56.4, 55.8, 53.8, 53.4, 398 35. 8, 354 28.2, 22

a-NMs: (MYQMPT83540 iz 2 2 JUN 2004 WO 01/ 47893 PCT/ SLLOBTLH O304 (||)
4-[4-[3-Azabicyclo[3.2.1 ]oct-8-yl(nethyl)am no]-1-(3, 4-di met hoxy-
phenoxybut |]benzonitrile A solution of HO in diethyl ether (4.1 nL of
1.0OM 4.1 mol) was added dropw se tg a solution of

4-[4-[(3-be

ylb ) (et hyl )@ﬁyﬁBs az?séﬁygl’: %gﬁg%‘%ﬂ@nb&ﬁm%tWFﬁ%n&a&m‘?‘? | WitpsHE st ep (i)
Tacuo gave Rl WasSixta Qe PhighP 4 ERekndctoltiiedt At mipREE RS (500 |
okt ogen oranee wiet aRanoloo £l i e kel £50 UHEST PR BuRRRICT © ©

t hr ough d ! Th
rough a ghget waa “@§héBEWitE(éﬂ1ylV%%EHté‘ romtograggg;lelﬁrg le,%aa e

filtrate was concentrated in vacuo and del ,

el uti ng swi tHasifiidc lidr eamiriedesodioni meonatecfﬂﬁ%ﬂ, ¥ aipad t@éﬂmﬂhﬁeﬁebydr oxi de
(88:10:2), to afford 502 ng (28% of the tit conpound as an off-white

f oam 15 NMith?diElﬂGmIHeMe( X M& mCpP30Dhe: ofgahi®2xtrhetd weld. dried, 2H) ,
7.46 (d, J = 8.2 Hz, 2H), 6.62 (d,. J = 8.2 Hz, 2H), 6.50 (s, 1H), 6.18 (d,
J = 4.0 HAN2%9,), Silpered, m'nemltranq;i ing vaouq sa,ndsﬂl)e,n gshmematographed 8n33- 3. 20

(m 20 2H) 250 .3 m 2. 20- O(m 3H), 1.92-1.50
(m silicanas]( 7% &P@ oé)CﬁO@mﬁﬁa@e 14meghanolg 12 congentsated 32. 4,
128. 0 118 a%’)mlr]ﬁ%m hydlroxn:le ](85 ‘761)1 to’ affm?"g ?3 o8, 4(61%) 5£e4htlg > 8

10 compound as a yellow oil.

'H NMR (300 MHz, CDCly): 8 7.62 (d, J = 8.2 Hz, 2H), 7.46 (d, J =
8.2 Hz, 2H), 6.62 (d, J = 8.2 Hz, 2H), 6.50 (s, 1H), 6.18 (d, J = 4.0
Hz, 2H), 5.21-5.10 (m, 1H), 3.80 (s, 3H), 3.76 (s, 3H), 3.50-3.48 (m,
1s  1H), 2.70-2.62 (m, 1H), 2.40 (s, 3H), 2.48-2.30 (m, 4H), 2.10-1.40 (m,
10H).
C NMR (75 MHz, CDCly): § 152.0, 149.8, 148.2, 143.6, 132.4, 126.5,
118.4, 112.0, 111.7, 105.6, 102.2, 79.6, 79.4, 62.5, 57.6, 56.4, 55.8,
53.8, 53.4, 37.6, 35.8, 35.4, 28.2, 26.4.
20 CI-MS: (M + 1) = 450 m/z




50.5, 44.6, 39.8, 35.8, 35.4, 26.2, 22.4. 25 C-Ms:. (M+ 1) = 450 m Z 7 207004
JUN 2004 WD 01/ 47893 PCT/ SEGQ 02604 65 Preparation K

4- { 2-[ 8- MRPHYIBEHi no) - 3- azabi cycl o[ 3. 2. 1] oct - 3- yI | et hoxy| HERZHM IR0 e (i)

4- ( 2- Bronoet hoxy) benzonitrile 5 A m xture of 4-cyanophenol (35.7 g, 0.3

not), K2CO3 (41.4 g, 0.3 nmot) and 1, 2-di bronoethane (561 g, 3.0 not) in
MeCN (450 nL) was stirred wunder reflyg overnight. The m xture was

filtered a{}g evanrgted to give 30.2 g (45% of the sub-title conpound,

whi ch was ! ut further purification. 10(||) tert-Butyl 3-[2-(4-
cyanopheno>&y4, A . . | gt b, ar bamate A

m xture of 4~ Xy - ove;, 0.94 g, 4.2
ol ), te@heﬁb’i]@bui‘l]%ﬂ%ﬁlﬁ(ﬂeo[ 3 2.1] oct - 8- yI (rret hyl )car bamate 15
(Preparati ; g, 5.8 mml) and K2CAB (0.79 g, 5.7 mmol) in 15 nL of
dry DMF was stirred at 90C overni ght before additional K2C03 (1 g) was
added. The m xture was diluted wwth 300 nL of DCM and the m xture was
washed wi t Ifi)wiaf4f(3-BemzydrZanibicydyE.2videcsBpd)(aiathy] Yanired-1-(@ ,4h Na2SO4 and
then evaporated. The crude product was purified by 20 flash chromatography
on silica géncthexyphenpxybutyljornzomtrdel (10: 1) containing 0.1 % TEA, to
yield 1. 1|\/%((76% of the sub- t|tIe cog@ound

4-{ 2- 8- ( Mt hy FWe) - $faz abbeyeylo)-methy}-geaza 1C)S¢ﬁ9[§t2rdi‘9¢t?n'8b¥h@§m trile
25 Et hyl tat t d HCI d. t | ut
of tert- butbIePsTiton B & ddphero BpEbn i Sy oeny i ta otHeshog. o1 - ' "

phenoxy)buty! methanesulfonate (Preparation I(iii); 2.41 g, 5.95 mmol),

10 and potassium carbopate (822 mg, 5.95 mmol) in DMF (25 mL) was
heated at 90°C unde; nitrogen overnight. The mixture was partitioned
with water (50 mL) and diethyl ether (40 ml.). The aqueous layer was
extracted with diethyl ether (2 x 40 mL). The combined organic extracts
were washed with brine (2 x 30 mL), dried (Na,SO,), filtered and then

15 concentrated in vacuo. The residue was chromatographed on silica gel,
eluting with dichloromethane : methanol (98:2), to afford 860 mg (27 %)

of the sub-title compound.

'H NMR (300 MHz, CDCL): 8 7.62 (d, J = 8.2 Hz, 2H), 7.46 (4, J =
20 8.2 Hz, 2H), 7.38-7.20 (m, 5H), 6.62 (d, 7 = 8.2 Hz, 2H), 6.50 (s, 1H}),
6.18 (d, J = 4.0 Hz, 2H), 5.22-5.10 (m, 1H), 3.80 (s, 3H), 3.76 (s, 3H),
3.50 (s, 2H), 2.68-2.52 (m, 2H), 2.50-2.28 (m, 4H), 2.15 (s, 3H), 2.0-
1.75 (m, 4H), 1.68-1.50 (m, 5H).
BC NMR (75 MHz, CDCl,): & 152.0, 149.8, 148.2, 143.6, 140.0, 1324,
25 128.0, 127.8, 126.0, 118.4, 112.0, 111.7, 105.6, 102.2, 79.6, 68.4,
61.8, 59.2, 57.6, 56.4, 55.8, 53.8, 53.4, 39.8, 35.8, 35.4, 28.2, 22 4,
CI-MS: (M + 1) = 540 m/z



(met hyl ) carbamate (see step (ii) above; 1.1 g, 2.8 nmmol) in ethyl ac@tZaildy 2004
at 0C. The resulting m xture was stirred for 4 h at rt. The solvent was
removed i WO/MHEG3bef ore MeCN (29 nl), water (1.5 nL) and KPCUSE®/®@26BUN 2004
WO 01147893 PCT/ SEC0102604 66 (2.4 g) were added. The resulting m xture
was stirred overnight before being filtered, washed with CHC13 and then
concentrated in vacuo to give 0.79 g 9% of the title conpound. 5
Preparation,Jj 4- 3-[ .8 -(Methyl am nofgS- azabicycl 0[3.2.1] oc t-3

| 1propj } slbr z i 2illecte§-yllmqtppDamaial-1-(3,4-dimethoxy-

ropyl ) sul fag}v}l I begzon' rile, to A mxture of 4-cyanothi ophenol (20.8 g, 154
mmol ), 1, 3- g, 0.77 nol) and K2C03 (21.3 g, 154 nmol)

0
[ N (598 G wiel WPUASR PRSIy FEL b 020 25, BYRRP! Bk
The YUl M sALeigd bt il s Ay Bie i st ) oepgrpound

3- Chl or qper Wﬁ? 1R61- &h 9 Wesiiad y to a
cool ed ((BOC))qsoI ut g%ﬁ]égﬂﬁh[(%%gggmg%%%%ﬁygiﬁgg}ﬁ#%enzoﬁi ?f\éiél th ee step
(i) above; @3.abo¥e; 92.20M1,) 4108 BaMo(238 diethylThehed XS0 RLYaSt A9°¢hen
stirred at rt overnight, and the resulting precipitate filtered off. The
filtrate wdSommmemtionatedvaanoy gave the BiGie saltr esThiuéChagalmaadshowh ( by

NMR anal ysis) to contain 25 % sulfoxide in addition to the desired

product . ThHalladgimuen wadane(B20s818) edetensiprndad dn mgthaneld(20 mi)l akl

chl or oper oxybenzoi¢ acid (5.6 g of 70% 23 mmol, ). added, and the 25 m xture
stirred f ors@ﬁ%ﬁ%&eﬂﬁ%ﬂwﬂgﬂ@ Sfibydrezan avermightat 46ed The catalyst

10 was removed by filtration through a short pad of Celite®, washing with

methanol (50 mL). The filwate was concentrated in vacuo and
chromatographed on silica gel, eluting with dichioromethane : methanol :
concentrated ammonium hydroxide (88:10:2), to afford 502 mg (28%) of
the title compound as an off-white foam.

15
Mp: 47-53°C
'H NMR (300 MHz, CD,0D): & 7.62 (d, J = 8.2 Hz, 2H), 7.46 (4, J =
8.2 Hz, 2H), 6.62 (d, / = 8.2 Hz, 2H), 6.50 (s, 1H), 6.18 (d, J = 4.0
Hz, 2H), 5.22-5.10 (m, 1H), 3.80 (s, 3H), 3.76 (s, 3H), 3.33-3.20 (m,

20 2H), 2.50-2.30 (m, 6H), 2.15 (s, 3H), 2.20-2.0 (m, 3H), 1.92-1.50 (m,
5H).
BC NMR (75 MHz, CD;OD): & 152.0, 149.8, 148.2, 143.6, 132.4,
128.0, 118.4, 112.0, 111.7, 105.6, 102.2, 79.6, 68.4, 57.6, 56.4, 55.8,
50.5, 44.6, 39.8, 35.8, 35.4, 26.2, 22.4.

25 CI-MS:(M + 1) =450 m/z




destroy excess nCPBA before the DCM sol uti on was washed with aqueoug? JUN 7004
NaHCO3, separated, dried and concentrated in vacua. This gave the
sub-titl eYOMPIGtRd in 76 %yield. 22 JUN 200 WD 01/ 47893 HEH/Sbtr@2604 67
(tii) tert-Bu 1 3- 3- 4-cano hen 1 sulfon 1 ro 1 -3-azabic c lo 3.2.1 -
oct-8-yl (rnethyl)carbamate The sub-title conmpound was obtained in 70%
yield (1.1 g) according to the procedsre described in Preparation K(ii)
above, usi e ffr-ah 3-jer ono- 5 propyl ) sul fonyl ] benzonitrile (see step (ii)
above) in pl—a%e—e—é——fg-(z bronmo- et hoxy)benzonitrile. (iv) 4- 3- 8- ethlamn
0 -3-azabi g_g} 923 benzamnitrile-10 The title
conpound T 100° dr1g "“—h"i descri bed
in- Preparation K (iii) above, using tert-butyl 3-{3-[(4-

cyanophenyl)sul fonyl ]prop yl }-3-azabicyclo [3.2.1]oct-8-yl (nethyl)
carbamat e (Dek(3Brpmaetiigxyabenzenitrile pl ace of tent-butyl 3-[2-(4-cyano-
phenoxy) et hyl ] -3-azabicyclo [3.2.1 ] oc t-8-y | (nethyl) carbamate . 15
Prepar af i od\ Mhixturz- ofgd-cyanephensl £33 .73g aPabinwly| K,CO; 241.4 gotl.3-mol)

let hoxi shthal o- nitrile 20 (i) 4-(2-Bronoethoxy)isophthalenitrile The
sub-title é@ﬂpb@rfhbmoﬁpé%&éél i% %wal)emdlvkéﬁ&r(éﬁ gnly wasstipredcedur e

deser oo gl RPN SR ) Yo AR B R 1
| cyanophengyel iy l4segy 3 e SHb tRle’eAmpo®id, Shich WaS 1ebd SHBAP B iher

purification.

10

(ii) tert-Butyl 3-[2-(4-cyanophenoxy)ethyl]}-3-azabicyclo[3.2.1]oct-8-yl-

{methyl)carbamate

A mixture of 4-(2-bromoethoxy)benzonitrile (see step (i) above; 0.94 g,
4.2 mmol), tert-butyl 3-azabicyclo[3.2.1]oct-8-yl(methyl)carbamate
15 (Preparation D; 0.91 g, 3.8 mmol) and K,CO; (0.79 g, 5.7 mmol) in
15 mL of dry DMF was stirred at 90°C overnight before additional K,CO,
(1 g) was added. The mixture was diluted with 300 mL of DCM, and the
mixture was washed with water. The organic layer was separated, dried
with Na,SO, and the_n evaporated. The crude product was purified by
20 flash chromatography on silica gel, eluting with DCM : MeOH (10:1)
containing 0.1% TEA, to yield 1.1 g (76%) of the sub-title compound.

(i11) 4-{2-[8-(Methylamino)-3-azabicyclo{3.2.1]oct-3-yl]ethoxy}-
benzonitrile |

25 Ethyl acetate (30 mL) saturated with gaseous HCl was added to a solution
of tert-butyl 3-[2-(4-cyanophenoxy)ethyl}-3-azabicyclof3.2.1]oct-8-yl-
(methyl)carbamate (see step (ii) above; 1.1 g, 2.8 mmol) in ethyl acetate
at 0°C. The resulting mixture was stirred for 4 h at rt. The solvent was

removed in vacuo before MeCN (29 mL), water (1.5 mL) and K,CO,



The sub-title conmpound was prepared in 85%yield according to the 27 JUN 200
procedure described in Preparation K(ii) above, using 4-(2-bronoethoxy) 2 2
JUN 1004 w0001738¥893 PCT/ SE00102604 68 isophthalonitril epCisea/esep (i)
above) in place of 4-(2-bronoethoxy)- benzonitrile. (iii)

4-{2-[8-(Met hyl am no) - 3- azabi cycl o[ 3. 2. 1] oct - 3-y] } et hoxy}i sopht hal o- 5
nitrite The title conpound was prepar in 20% vyield according to the

met hod described in Preparation K(ii E’% above, using tent-butyl

3-[2- (2, 4- 2 dyghaovere added. The resulting mixture was stirred overnight before

pbenoxy) et hy| ] - 3-azabi cycl o[ 3. 2. I%oct -8-yl (nmet hyl ) carbamate in place of
tert-butyl being bligrede yeasbpd swith I Cin/and thepy sencepitated in vacyado -give| - io

(et hyl ) car.bapat Pr ratjon N 4-

1- (4- Hydr o%ﬁgﬁgg%)ﬁ%&sgﬁ(dﬁe‘pr%’i{@m) -3- azabicyclo[3.2.1)oct-3- t bu 1
benzonitrile 15 (i) 4-f

1-[4- (Tetrahydro- 2H pgran- 2-yl oxy) pbenoxy] - 3- but enyl benzonitrile A cool ed

(0C) m %<t umpe faﬁc’) - hydr oxy- 3- but enyl ) benzonitrile (4.93 g, 28.5 nmol) .
and 4-(1et r—ai%-r—a—é—k—py_ran- 2-yl oxy)phenol (8.3 g, 42.7 mml) in dry THE
| ) S 1 Sy o

(200 ni) 331 i LPAAhY !
f ol | owed bm%a%#%ﬁ-@ i¢ o1y, After

s . SR :
addi ti on waspganpllete, the reaction mxture was stirred at 0OC for 10 mn,
before being stifred at It overnight. The precipitate of tributyl phosphine
oxi de was renoved by filtration and the filtrate was concentrated in vacuo
to give 24.6 g of crude product. This 25 was purified by chromatography on
silica gel {i)éti{8iBremapropylpsulfansltheazonigriteane (5:5:90), to give 4.6 g (47%

of the sub-title conpound. _. i
10 A mixture of 4-cyanothiophenol (20.8 g, 154 mmol), 1,3-dibromopropane

(155 g, 0.77 mol) and K,CO; (21.3 g, 154 mmol) in MeCN (300 mL) was

refluxed overnight. Filtration and evaporation of the solvent gave a brown
oil that crystallised when treated with EtOH. The crystals were isolated
by filtration to give the sub-title compound (24.5 g, 62%).

15
(1i) 4-[(3-Bromopropyl)sulfonyl]benzonitrile
3-Chloroperoxybenzoic acid (44.9 g of 70%, 182 mmol) was added slowly

to a cooled (0°C) solution of 4-[(3-bromopropyl)sulfanyl]-benzonitrile (see
step (i) above; 23.4 g, 91 mmol) in DCM (250 ml). The mixture was
20 then stirred at rt overnight, and the resulting precipitate filtered off. The
filtrate was concentrated in vacuo to give a residue that was shown (by
NMR amnalysis) to contain 25% sulfoxide in addition to the desired
product. The residue was redissolved in DCM (250 mlL), additional 3-
chloroperoxybenzoic acid (5.6 g of 70%, 23 mmol) ﬁdded, and the
25 mixture stirred for 30 min. Dimethylsulfoxide (20 mmol) was added to
destroy excess mCPBA before the DCM solution was washed with

aqueous NaHCQ,, separated, dried and concentrated in vacuo. This gave

the sub-title compound in 76% yield.




2 2 JUN 2004 WO 01/47893 PCT/ SE0010260-1 69 (i) 22 JUN 200
4-{4- Hydrox-1 4 (tet rahydr o- 2H pyr an- 2- yl oxy) phenoxy] butyl} - benzonitrile
Borane- AVAWIMIARUI £ de .conplex (3.5 nL of 2 Min ether, VHBIM02%MS

added dropwi se to a cooled (5C solution of 4-{1-[4-(tetrahydro-2H 5

pyran- 2-yl oxy) phenoxy] - 3-butenyl } benzonitrile (see step (i) above; 4.6 g,
13 mmol) in dry THE over a period of 3637 nun. The resultlng m xture was
stirred at
further 4

m xture st |0r{gg E]@ g{hn;[nggfbg@ger was addedand ther esul ti ng orgam c layer
to was sep wat er and brine, dried and then evaporated.
The resultlm mﬁtﬂee:dwmmdrwfas%cbmeehﬁpva%ogﬁearm PryShddotdin ding }(}
eluting with IPA : EtOAc hept ane (5: 20: 0 give 44g(5 of the

sub-title ehempeodetiuré destiibed %(he@@ﬂ‘mﬂeﬂw abovk, [tﬂsmg 4-[(3-bromo-

t et rahdr o- 2H pyr an- 2-yl oxy) phenoxy] butyl  net hanesul fonate A sol ution of

4- { 4- hysir opyopyl)stt {ongijbeimoiiwile Hspy rstep Zity labaye)pie piace] of duf2ybionsmzoni tril e
(see step (ii) above; 2.37 g, 6.45 mmol) and TEA (1.35 ni, 9.68 mmol) in
DCM (10 methoxy3benzenitile.o - 5C. Met hanesul fonyl 20 chloride (0.65 L, 8.38
mml) in DCM (5 nL) was added slowly. After addition was conplete, the
tenperature was maintained below 5C for | h before DCM and wat er were

added. The,Q é J aye as. “ ; and then
evapor at ed : L DASU DL S S S4h 2 BB was used
I n the nex thout furt her 25 puri fication. 2 2 JUN 2004 WO

01/ 47893 02604
10 The title compound was obtained in 100% vyield according to the

procedure described in Preparation K (iii) above, using fert-butyl 3-{3-[(4-
cyanophenyl)sulfonyl}propyl}-3-azabicyclo[3.2.1]oct-8-yl(methyl)-
carbamate (see step (iii) above) in place of rer-butyt 3-[2-(4-cyano-
phenoxy)ethyl]-3-azabicyclo[3.2. 1]Joct-8-yl(methyl)carbamate.

15
Preparation M _
4-{2-[8-(Methylamino)-3-azabicyclo[3.2. 1]oct-3—yl]etﬁoxy} isophthalo-

nitrile

20 (i) 4-(2-Bromoethoxy)isophthalonitrile
The sub-title compound was prepared in 64% yield according to the

procedure described in Preparation K(i) above, using 4-hydroxy-

isophthalonitrile in place of 4-cyanophenol.

25 (ii) ter-Butyl 3-[2-(2,4-dicyanopbenoxy)ethyl]-3-azabicyclo[3.2.1]oct-8-

yl(methyl)carbamate

The sub-title compound was prepared in 85% yield according to the

procedure described in Preparation K(ii) above, using 4-(2-bromoethoxy)-



70 (iv) tent-Butyl 3-{4-(4-c r anophen | 22 JUN 2004
-4-[4-(tetrahydro-2H pyran-2-yl oxy) - phenoxy]buty -3-azabicycio[3.2.1
oct - 8_yl (Wettii#r§%ar banat e The sub-title conmpound was prepaP@tSkmQ@44%
yield according to the procedure described in Preparation K(ii) above,

using 4-(4-cyanophenyl)- 5 4-[4-(tetrahydro-2H pyran-2-yl oxy) phenoxy] butyl
nmet hanesul fonate (see step (| ||) above),and MeCN in pI ace of 4-(2-

br onoet hoxy) benzonitrjl e res%%ctlvel y. (v) 4- | - 4-H drox henox
-4- 8- met HSPPHkRigRUHE é",@abﬁ@pm(t) above) dat place sfy#](atbmmmmgmtr. l e

The title %r? und was prepared in 83.4%yield according to the method

descri bed i &tion K(iii1) above, using tert-butyl 3-{4-(4-cyano-
phenyl ) -4-[ 4- (tetrahydro 2H pyran-2 yl oxy) phenoxy] butyl } - 3- azabi cycl o-

[3.2.1] oct- 8- yI(rrethyI)carbarrate (see step (iv) above) in pl ace of t ert

15 butyl 3(@4_ ARG RS X (), I A

car banat e trat Ve 4% =i

met hyl agi ngjipgeazabi cycl o[3.2.1] 20 oct 3 yl ] rret hyI }et hyl car barrat e (i) 4
- 2R -xiram tnmethox benzonitrile The title conpound was prepared

accor di ng tThe lide pdomapstiitide wdgsprephasd im 209 @lﬁaﬁdc@i’dlﬁ th A0 ing S
epi chl orohydrin in place of Z%repepl chl oroh?grl n. (ii) é - %Rﬁﬁgcﬂﬁ m no- 2- h

drox ro 1 destrbedbin tRreparation] Kei)- z(baveangs[ﬂgemr;bugiwmzwmcgaﬁ@.ee step
(i) above; 14.65 g, 83.6 m‘ml} was m xed with NHAOH (conc 64 nmL) and 87

m. of 2 2 PbNDQEﬂ@mDm-@imbBEB 1812 Shon/BgKoretitd)carbamate in place of
tert-butyl 3-[2-(4-cyanophenoxy)ethyl]-3-azabicyclo[3.2.1]oct-8-yl-

10  (methyl)carbamate.

Preparation N

4-{1-(4-Hydroxyphenoxy)-4-[8-(methylamino)-3-azabicyclo[3.2.1]oct-3-
yl]butyl}benzonitrile

15

(i) 4-{1-[4-(Tetrahydro-2H-pyran-2-yloxy)phenoxy]-3-butenyl }benzonitrile

A cooled (0°C) mixture of 4-(1-hydroxy-3-butenyl)benzonitrile (4.93 g,
28.5 mmol) and 4-(tetrahydro-2H-pyran-2-yloxy)phenol (8.3 g,
42.7 mmol) in dry THF (200 mL) was treated with tributylphosphine

20 (8.85 mL, 42.7 mmol), followed by 1,1'-(azodicarbonyl)dipiperidine
(10.77 g, 42.7 mmol). After addition was complete, the reaction mixture
was stirred at 0°C for 10 min, before being stirred at rt overnight. The
precipitate of tributylphosphine oxide was removed by filtration and the
filtrate was concentrated in vacuo to give 24.6 g of crude product. This

25 was purified by chromatography on silica gel, eluting with IPA : EtOAc :
heptane (5:5:90), to give 4.6 g (47%) of the sub-title compound.




i sopropanol . The mixture was stirred at rt for 18 h. The reaction i xk LdéN 2004
was then filt and evaporated to give 14.6 g (91 %9 of the sub-title
conmpound ?%ﬁgt e solid. 5 (iii) Benzyl PCTISEON/2604
(2R) - 3- (4- cyanophenoxy) - 2- hydr oxypr opyl carbamate A m xture of
4-{[ (2R) - 3- am no- 2- hydr oxypr opyl ] oxy} benzonitrile (see step (ii) above;
4 g, 17.7 mmol ), TEA (2.69 g, 26.6 ngg)l) and CHC13 (20 m.) was cool ed
X de _(

to OC befor succi ni,m de .5 mol) in
CHC13 (15 ET il QS Y IRAICE B2 D reach rt,
and was stirr n‘;t‘ruthat terrperature overm ght The solvent was evapor at ed
to give a res that was dissolved in DOM This sol ution was washed with

B e 20 oaigraBe WAL oBRE SRS, ml. ofy MGCEMEE, ' mblih SRhsvent 92ve

5.79 g (10 Itle s (Tv
2-{ [ (Benzylguuy C&fdwixé]@”hneboléd[ (P SORBBANSK Y- TP AN dtrataby 2 -

nmet hanesul fonat e 4-( D net hyl am no) pyrid

- cyanophengyyin2- wiyphembﬁ Baﬁrté@m@zbﬁﬁﬁles ®B stép i(i)) atRRey 79 g,
17.7 mmol )W py?l dlyne (15 }r;_) The  m xture wgs ZSCI) pcgg aed toqo?;g "and

met hanesul fl3wimol} fih dry GHF 2v2B agrerivdl &f ISmnlip. ViEtse resditaeg sliowiry wais 0C. The
m xture was allowed to reach rt, at which tenperature it was then stirred

for 4 h. Tistiressl atebatwres CeamhSr&: far. 1.5 dovStiatog mas thes mu;:d\zfashed W|th
(4% of Qf?éﬁ%ﬁaﬁf’ar?ﬁfzg%; &ig‘ing GES%QBSE(%EG&V)EI%;@%E& apinbenyl
added unded rb%?ii'aé‘cf Syéirieny s Sasi e aog e Fesuldis Sredhic lr’ayer e
ot handul 1RGPS SASR MO Wakercand baGY RAGRARANE TbBYIECT s
E00102604 The resulting I'CSldlle was purified by chromatography on silica gel,

eluting with IPA : EtOAc : heptane (5:20:70), to give 2.44 g (58%)of the

sub-tile compound.

15 (iii) 4-(4-Cyanophenyl)-4-[4-(tetrahydro-2 H-pyran-2-yloxy)phenoxy]butyl

methanesulfonate

A solution of 4-{4-hydroxy-1-[4-(tetrahydro-2H-pyran-2-yloxy)phenoxy]-
butyl}benzonitrile (see step (ii) above; 2.37 g, 6.45 mmol) and TEA (1.35
mL, 9.68 mmol) in DCM (10 mL) was cooled to -5°C. Methanesulfonyl
20  chloride (0.65 ml, 8.38 mmol) in DCM (5 mL) was added slowly. After
addition was complete, the temperature was maintained below 5°C for 1 h
before DCM and water were added. The organic layer was washed with
water, dried (Na,SO,) and then evaporated to yield 2.87 g (100%) of the
sub-title compound. This was used in the next step without further

25  purification.



72 5.7 g, 14.1 mol) and tetrabutyl anmoni um hydrogensul f at e (0 6 gzz /2904
nmol ) in DCI\/IS34 m.) . The mxture was stirred for 1 h before (200
m.) and eM{EU{™30 nl) were added. The organi ¢ phase was mgrmwwmh wat er
and then dried. The solvents were evaporated and the 5 resulting residue

was purified by chromatography (DCM eluant) to yield 3.0 g (69% of the
sub-title corrpound (vi) Benzyl -{q

(1]1(?)ct23(§l}[~ t-ﬁ Egzggrggonglz)r(h:w_]ﬁ[g%{}?ﬁ -3r azahi cycl o- 13. 2.

i

t hyl A (15
o S RIS gt A PE LA, .
d t t - t

17 e e P R £ S, 0

(vii) tent -Bi4yietrdhydro2BH-Ryran rolcky)phenoxydhlg b oxpethassyil fondteaz@ee cycl o-

3.2.1]oct-8-yl (nmethyl)carbamate 20 Benzyl

(1S) - 2- (8- [s(te;e(m) aboeelyzad bie(yN) innplatey lof dn{2+biorBeethalty thenzonitrile and

[ 3. 2. 1}oct 1\}/ }-1-[(4- cyanophenoxy) nmet hyl ] et hyl carbamate (see step (vi)
above; 8 BMRB, ®sperbivelivas di ssol ved in ethanol (50 mL of 95 % . The

sol ution was hydrogenated over 5% Pd/C for 1 h, after which the m xture
was filtered through Celite(r). The filtrate was concentrated I n vacuo to

égﬂg is,\é%dlb3 8%@5(2%?3;9%%%6%[%6 SRR -3 Z by 45 YL/ 47893
S) - 2- {8 (tLiphNIEKeaRRRY! ) (met hyl) am no] - 3-aza -

The title compound was prepared in 83.4% yield according to the method

described in Preparation K(iii) above, using tert-butyl 3-{4-(4-cyano-

phenyl)-4-[4-(tetrahydro-2 H-pyran-2-yloxy)phenoxy]butyl}-3-azabicyclo-

[3.2.1}oct-8-yl(methyl)carbamate (see step (iv) above) im place of rert-
15 butyl  3-[2-(4-cyanophenoxy)ethyl]-3-azabicyclo[3.2.1]oct-8-yl(methyl)-

carbamate.

Preparation O
Methyl (15)-2-(4-cyanophenoxy)-1-{ [8~(methylz_1min0)-3—azabicyclo[3 2.1}

20  oct-3-yljmethyl}ethylcarbamate

(1) 4-[(2R)-Oxiranylmethoxy]benzonitrile

The title compound was prepared according to the procedure described in
Preparation E(i) above, using S-epichlorohydrin in place of

25  epichlorohydrin.

(ii) 4-{[(2R)-3-Amino-2-hydroxypropyljoxy }benzonitrile
4-[(2R)-Oxiranylmethoxy]benzonitrile (see step (i) above; 14.65 g,
83.6 mmol) was mixed with NH,OH (conc., 64 mL) and 87 mL of




bicyclo[3.2.1 Joct-3-yl}-1-[(4-cyanophenoxy) net hyl ] et hyl car bamat  Mety [JUN 200,
chl oroformate 0.24 nm., 3.2 mol) was added, at 0C, to a mxture of

tert - but yWO 1’[‘% 89&) _2_ani no- 3- (4- cyanophenoxy) propy! - 3- azaPCESEM/02604

bi cycl o[ 3.2.1]oct-8-yl (nmethyl)carbamate (see step (vii) above; 1.2 g, 2.9
mmol) and TEA (1.2 nL , 9 nmol) in DCM (30 nm.) . The mxture was all owed

to reach rt over 3 was added. The orgggi c phase was separat ed, dried and

evapor at ed a t S rg £ 1 chro tography
on 511 ca. durohal” GERL IS Wy Rat al SR b T Pefichuntiit

Met hyl  (1S)g2- {tftnC h P ( h n

oct-3- 1 rré‘{% Pﬂaet ﬁﬁPf:égr gg@nﬁvébgét%go gf}e X%?r?ﬁoggnla% aéﬁ%‘g}égrbgcpe I n 87 %
yi el d accorgdhiauhg dshewRit@Geddr e described in Preparation K(iii) above,
using nmethyl (1S)-2-{8-[(tert- butoxycarbonyl) (methyl)am no] -3-azabicyclo
[3.2.1 ] oct-3-yl} -1- [(4-cyano- phenoxy)nethyl]ethyl carbamate (see step
(viii) above) in place of tert- butyl 3-[2-(4-cyanophenoxy)ethyl]

- 3- azabb cy i [Ber2yl {2 Rje3($-cyhomitcnpiky)- 220y draxprotydcarBanmae at i on P
tert-Butyl (1 §)-2-(4 anophenoxy {[8-(nethyl am no)-3-azabicyclo- 3.2.1
oct-3- 1 nét hmixre ﬂf:a‘%l-l{&ﬂﬁt)éﬁ -amige-P-hydroByprapylloxy}benzonitrile (see

B e
wés cool ed(%g W)awa?&é’ol@?w 8aﬁdb {beH‘ty XYSRERR ﬂ%ﬁf_ u€c7l.m;m € 22 JUN
20040 0y @ﬁsgﬁred;ﬂ@oﬁs%rc%ép@@ﬁ o TRl HB55 UL bARE LTS The

m xture wa overn
10 allowed to reach rt, and was stirred at that temperature overnight. The

solvent was evaporated to give a residue that was dissolved in DCM. This
solution was washed with water and brine and then dried (Na,SO,).

Evaporation of the solvent gave 5.79 g (100%) of the sub-title compound,

15 (iv) (1R)-2-{[(Benzyloxy)carbonyl]amino}-1-[(4-cyanophenoxy)methyl]-

ethyl methanesulfonate

4-(Dimethylamino)pyridine (0.22 g, 1.77 mmol) was added to a solution
of benzyl (2R)-3-(4-cyanophenoxy)-2-hydroxypropylcarbamate (see step
(iii) above; 5.79 g, 17.7 mmol) in pyridine (15 mL). The mixture was
20 cooled to 0°C, and methapesulfonyl chloride (2.23 g, 19.5 mmol) was
added slowly at 0°C. The mixture was allowed to reach rt, at which
temperature it was then stirred for 4 h. The solvent was evaporated.
DCM (100 mL) was added, washed with water, 1 ¥ H,SO, and brine,
dried (Na,SO,} and evaporated giving 6.0 g (84%) of a yellow oil.
25
(v) Benzyl (25)-2-[(4-cyanophenoxy)methyl]-1-aziridinecarboxylate
A solution of NaOH in water (11 mL of 50 wt.%) was added under

vigorous stirring to a solution of (1R)-2-{[(benzyloxy)carbonyl]amino}-1-

[(4-cyanophenoxy)-methyl]ethyl methanesulfonate (see step (iv) above;



before the solvents were evaporated and DCM added. The resulting sol2ifijdR 200
was washed with water, dried (Na2SO4) and evaporated to give 9.2 g of the
sub- tltlewé)cﬂ”rﬁai?ﬁd 5 (ii) ( PCT/SE00/02604

1R) - 2-[ (t ent - But oxycar bonyl am no] - 11( 4- cyanophenox_y) net h_yl ] et hyl

nmet hanesul fonate The sub-title conpound was prepared in 100%yield

according to the procedure described 450 Preparation O(iv) above, using

R e g e
( és; Zézgiiqytiﬁ@aﬁﬁ T DOL Gl -azBﬁ?%’ REES, BAL IS fand BURERPRS | o
oo, S5 AR SEZEAATAR bt FERCEHE. 1Bt s

carbonyl ) a8k hyith %«agaﬁayﬁkph%tpaﬂeaet iyt |8l et %}@@wgrc‘wnteamﬁcﬁﬂé ee step

(ii) above) 1 n place (1R) - 2-{[ (benzyl oxy) car bonyl ] a 0)-1- -

cyanophgenoxysiighf telidak is piEifiednes u:lhfr@m@tcﬁgra@? (DOMt anan@ubyy;emet h 13-
2,2,2-trifluoroace 1 -3- azabic clo 3.2.1 oct-8- yljcarbamte

Trifl uor oaGed ig( 6%y df theesubdtls compmmndool ) was added dropwise to a cool ed
(0C mxture of tent-butyl -azabicyclo[3.2.1]oct-8-yl(nethyl)- carbamate
(Preparation D; 11.1 g, 46 nmol), TEA (5.6 g, 55 nmol) and 25 toluene (120
nm). The nixture was stlrr d for 3 h and the evaporated. . The resulting

evaporated to
¥004 WD 01/ 47893

PoT secgi 0z, Tt zggz.tgatgopnemw%eﬂw THIAT RS (e siep

azab|c§%lo
(v) above; 1.3 g, 4.2 mmol) and ferz-butyl 3-azabicyclo[3.2.1]oct-8-yl-

(methyl)carbamate (Preparation D; 1.1 g, 4.6 mmol) were mixed m IPA
(15 mL) and stirred at 60°C overnight. The solvent was then evaporated
to give a residue that was purified by chromatography on silica gel,
15 eluting with DCM : MeOH (100:3), to give 1.9 g (82%) of the sub-title

compound.

(vii) tert-Butyl 3-[(25)-2-amino-3-(4-cyanophenoxy)propyl]-3-azabicyclo-

[3.2.1]oct-8-yl{methyl)carbamate

20 Benzyl (1S)-2-{8-[(tert-butoxycarbonyl)(methyljamino}-3-azabicyclo-
[3.2.l]oct—3.—yl}—l-[(4-€yanophenoxy)methyl]ethylcarbamate (see step (vi)
above; 1.8 g, 3.3 mmol) was dissolved in ethanol (50 mL of 95%). The
solution was hydrogenated over 5% Pd/C for 1 h, after which the mixture

was filtered through Celite®. The filtrate was concentrated in vacuo to

25 give 1.3 g (95%) of the sub-title compound.




et hanone Ethyl acetate (100 nl) saturated with HC 1 (g) was added, at? DGYN 2004
to a solution of tert-butyl nethyl[3-(2,2,2-trifluoroace
tyl)-3-a?¥Bi%4&8%[ 3. 2. 1]- 5 oct-8-yl]carbamate (see step (HOYSEBBAES 5 g,

15 mml) in ethyl acetate (50 nL). The mixture was allowed to reach rt over
the course of 3 h, after which tinme the solvent was evaporated. This gave

4 g (100% of the sub-title conpound jwydrochloride salt. io (vi) 1- 8- enz

1 neth 1 aning -3- ,azabic Oy 34 t-3- - 2 [ 0- 1- et hanone

A mxture ?1"“82,2 2EWYE £ | ordad 2 Qj&gﬁ_'l]oct-&

yl]-1-etha , SRR pengl chloride (3.0
0

g, 16 mol FEA-d6—6—At) MEEN : B et —af—15 60C

over ni ght . ' e r d %W WM, 3 re added.
The or gani @Igﬁ‘ ?eaﬁ]\/\gfs&%é@ teedYV\i@'l(:th ’Hé% ion, dri é\clll\@[t ?Ng2vs%ﬁl§ and t hen
evapor at ed.ikgrel @FUldr bl WE28) 20460V 4 RiyRhdpIRs epyIpBRARLr aphy on
silica gel II(]DCI\/IeeI uant) t(g‘ﬂgi vg(zg?z g (42% ‘gjty thltba gézmriﬁ’qe’ conpound. 20

(vii) NsBe d@[ﬁn@ﬂl}w&t& ehchdiathate 1{seet step- Svidhiabovéy ni .2t y,e of
1-{8-[ benzyl (net hyl ) am no] - 3- azabi cyclo[3.2.1]oct-3-yl}- 2,2,2-trifluoro

- 1- et hanon&.9 samod) epd (FEA @bdvmel, D tnmol) GndDCMBO)mbhd T @6i’ture3 g, 21.7
nmmol) in MeOH water (110 nL of 10:1) was stirred at 25 rt. overni ght and

t hen evapomesedllomwes Endeogh at Qxsre theygeursenaf thd, plgewhishpdmst ad. The

wat er |ayer was extracted w 3 X).,.The nbi ned.organic | ayers were
Gri ed and vMBHeR: SEgiote NGy (s Giidgd ¢ KB cOiEAnic | Bu0eBaanG. 2 5
JUN 200 V\Dsg&zir%é%??’dr% P %vg{)cgreﬁgcfl td give a crude product that was purified

10 by chromatography on silica gel. This gave 0.6 g (45%) of the sub-title

compound.

(ix) Methyl (15)-2-(4-cyanophenoxy)-1-{[8-(methylamino)-3-azabicyclo-

[3.2.1]oct-3-ylJmethyl}ethylcarbamate

15 The title compound was prepared in 87% yield according to the procedure
described in Preparation K(iii) above, using methyl (15)-2-{8-[(tert-
butoxycarbonyl){(methyl)amino}-3-azabicyclo[3.2.1]oct-3-yl}-1-[(4-cyano-
phenoxy)methyl]ethylcarbamate (see step (viii) above) in place of ferz-
butyl 3-[2-(4-cyanophenoxy)ethyl]-3-azabicyclof3.2. 1]oct-8-yl(methyl)-

20  carbamate.

Preparation P

tert-Butyl (15)-2-(4-cyapophenoxy)-1-{[8-(methylamino)-3-azabicyclo-
[3.2.1]oct-3-yl]methyl}ethylcarbamate

25

(i) tert-Butyl (2R)-3-(4-cyanophenoxy)-2-hydroxypropylcarbamate

4-{[(2R)-3-amino-2-hydroxypropyljoxy}benzonitrile (Preparation Ofii);
6.8 g, 3.5 mmol) was dissolved in a mixture of THF/water (8:1). The

solution was cooled with an ice bath, and di-terr-butyl dicarbonate (7.7 g,



(viii) tert- Butyl (1 S)-2- f 8-[Be yl (nethyl)arninol -3-azabi cycl o[ 3. iZ'JUN 704
I ]oct-3 Y‘y % (4- cyanophenoxy) net hyl ] et hyI car bamat e A mxture o
tert-but yWQq é‘)7 -[ (4- cyanophenoxy) net hy]]-1-aziridi ne- caPbd%EPHI0{ see
step (iii) above; 1.26 g, 4.6 mvl ) and N benzyl-

met hyl - 3- azabi cycl o[ 3. 2. 1] octa n- 8- am ne (see step (vii) above; 1.05 g,

4.6 mol) in IPA (15 nL) was stirred ag 60C overn| ght. The sol vent was

ol 0t i ng wi D w@%ﬁ?% f poktdis bé o BB Yas Bty o e 1)

d1 1 bi
lor 52, 1 sibre, BE e uere fra %@?9@&23%% apdedy ™ el Beltypd, '
(1 i) csaagpLenoxy%ﬂ Wzﬁw ]hée]fégypgdgr %g?rfcg? tei‘j r%é@gﬂazﬂégza[id %9%%(4& 1&;\?&&1 (0.8

m.) and %%(%thﬁe)sumﬁtlbfdmﬁﬂ@t ed over 5% Pd/ C. The reaction was
stopped when the ampbunt of H2" calculated for conplete reaction had been

consuned. The m xture was filtered through silica and the filtrate
evaporated. The resulting crude product was purified on silica gel,
el uting wi t(i) HOR)-2-[fdermBiwxacarbepayhaminoll - [(@cgz;nonhrnpmgbrde(hyﬂ]e@u(l& % of

the title conpound, Preparation Q2 (Acetyloxy)-1,1-dinethylethyl 1H_

i m dazol e {lﬁﬂm&@%e A m xture of 2-hydroxy -2-nethyl propyl acetate
3.35 g, d 25 - b I d le (4.11 g, 25.3 1) i
DM s st Pt qubgiles Spmpgpnd wasrerirgt i o6 Vel (ackntitie € tho ' | |
I d Th t trated
'n vacuo pararaNdeERted iy EpatbE O rbols Biedrd BRI CRES ™ ©
separ at, gd }id@ﬂgg%q}%gy DARHrO FOpyIeatBatlte (BE dt&y (h!dbife) S8 k& Vas

purifie

of benzyl (2R)-3-(4-cyanophenoxy)-2-hydroxypropylcarbamate.

(iii) rert-Butyl (25)-2-[(4-cyanophenoxy)methyl]-1-aziridinecarboxylate

The sub-title compound was prepared according to the procedure
15 described in Preparation O(v) above, using (1R)-2-[(tert-butoxy-
carbonyl)amino]-1-{(4-cyanophenoxy)methyljethyl methanesulfonate (see
step (ii) above) in place of (LR)-2-{[(benzyloxy)carbonyl]laminoc}-1-[(4-

cyanophenoxy)methyljethyl methanesulfonate.

20  (iv) tert-Butyl methyl[3-(2,2,2-trifluoroacetyl)-3-azabicyclo]3.2.1}oct-8-
ylJcarbamate

Trifluoroacetic anhydride (10.5 g, 50 mmol) was added dropwise to a

cooled (0°C) mixture of fert-butyl 3-azabicyclo{3.2.1]oct-8-yl(methyl)-
carbamate (Preparation D; 11.1 g, 46 mmol), TEA (5.6 g, 55 mmol) and

25 toluene (120 mL). The mixture was stirred for 3 h, and then evaporated.
The resulting residue was dissolved in DCM and the resulting solution was
washed with 1 M HCI (cold). The organic layer was separated, dried and
evaporated to yield 14.8 g (96%) of the sub-title compound.



WO 01147893 PCTI SE00/ 02604 77 chromat ography on silica gel, elutingow fify 200
THE hept§ne f?é 1), to give the title conmpound in 20% vyield. Preparation
R 5 1-Cyan8 48t hyl et hyl 1H i mi dazol e-1-carboxyl ate A m RFEE0gH02604
1,1 -carbonyl dii mdazole (5 g, 31 mmol) and 2- hydroxy- 2-
met hyl propanenitrile (2.6 g, 31 mmol) in DCMwas stirred at rt overnight.
Water was added and the organic |ayergas separated, dried (Na2SO4) and

he -z B¢ G rast due et

concentr at ' i QI es PAIL 10,,by

chr onmat ogrzg%& Ariffaore L , IEARIN0 - Sz by TIof3. 4 0,9'3' g-ve 2.7 g
(509 of t iIbhe conpound. Preparation S 2-(4-Mrphol inyl)ethyl 1

H i m dazol % dOE]Lar boxylate 15 A m xture of 1,1'-carbonyldiimdazole (6.5

g, 40 mmol EdRydacetird-( 100" RN9! dafvated Wi m})@( R £Hded8-ak @ }o 3“ DCM
(200 nL) was Stirred for 22 h at rt. Ether 00 nL) was added and the

m xture wasohaiphedf ram-batylamethy![BRE,B2-erifthobricetydls3idaabicgslo[3d.¢fl with
DCM The conbined organic |ayers were dried over Na2SO4 and evaporated to

give 26 6.00t-§-yIjkarbamitet (see tstapg €1v)oxippendd gPr Epanmiolom Ethyl acetate
2-(4-Pyridinyl)ethyl 1 Himdazole- | -carboxylate The title conpound was
prepar ed i £3400b4.yi Bhel mHabee dvag alloweteto psichr Beevrir hiedeaunse fd3 iy

Preparation_S ahove,. usin -(4-pyridinyl)-1-_ethanol, in e of
2- (4- norph@lfqeﬁﬁq})‘ch Fﬂneeﬁlﬁgﬁﬁ‘fegﬂz‘% ?J‘GROQG}%Q- %Scﬁ@ﬂ&ﬂagél%c)sﬁd@ozem 78
Preparati ot ite compound hydrochloride salt.

10 (vi) 1-{8-[Benzyl(methyDamino]-3-azabicyclo[3.2.1]oct-3-yI}-2,2,2-

trifluoro-1-ethanone

A mixture of 2,2,2-trifluoro-1-[8-(methylamino)-3-azabicyclo[3.2.1]oct-3-
yl]-1-ethanone (see step (v) above; 4.5 g, 16 mmol), benzylchloride
(3.0 g, 16 mmol) and TEA (6.6 mL) in MeCN (50 mL) was stirred at
15 60°C overnight. The mixture was evaporated and then DCM and water
were added. The organic phase was washed with NaHCO; solution, dried
(Na,SO,) and then evaporated. The resulting crude product was purified
by chromatography on silica gel (DCM eluant) to give 2.2 g (42%) of the
sub-title compound.
20
(vii) N-Benzyl-N-methyl-3-azabicyclo[3.2.1}octan-8-amine

A mixture of 1-{8-[benzyl(methyl)amino]-3-azabicyclo[3.2.1]oct-3-yl}-
2,2,2-trifluoro-1-ethanone (see step (vi) above; 2.1 g, 6.4 mmol ) and
K,CO, (3 g, 21.7 mmol) in MeOH/water (110 mL of 10:1) was stirred at
25 1t overnight and then evaporated. DCM and water were added and the
layers separated. The water layer was extracted with DCM (3 x). The
combined organic layers were dried and evaporated to give 1.2 g (81%) of

the sub-title compound.



N-[ 2- (2- Met hoxyet hoxy) ethyl]-1 H i midazole -I-carboxan de The title 22 JUNZ0
conpound was prepared in 40%vyield according to the procedure described in
Prepar at iWa 08488dve, using 2-(2- net hoxyet hoxy) et hyl ami ne i RCT/SE@aes of

2- (4-norpholinyl)-1-ethanol. Preparation V 2- 4-Ace |-1- i erazin 1 eth |
JHimdazol e-1-carbox late io (i) 1-[4-(2-Hydroxyethyl)-1

pi perazi nyl ] - 1- et hanone A sol ution of (1 piperazinyl) -1-ethanol (6.5 g,
005m)l)|nDCl\/I 5 I hacetlcaC|danhdr|de(51g,

0. 05 nol), : 3G Y RERH Y GGy dARIC Y OIR | 1 -enda@EaPur e rose
from22 to gs evaporated several tinmes with

tol uene to N3 | o conpound. (ii)

] ADGPHENOXY R A
L i“?f;é'r L)Lﬁ& B )é%ﬁ%éug*“ﬁﬂﬁ%%@ cFanpRite3g Ry -l gttt oawi ¢ n
Step ?T;"Qﬁ%fvbg&b@‘*e(@s%yﬂéﬁéﬁm% AoV Eal-PEOE S 6 imot) ark{ EBRANE: C°c
stirredsatl gidthy faﬂh]ﬂh&ﬂl%ﬁ 2! FlotiifeB-dfmeadied ste gmj RN E; Vleos eparat ed,

and the organit | ayer s washed wth water, dri and concentrated in

vacuo to yueh qnmolh II%O/QISOfuIL)hWaBI§th@e@®mﬁ®ov8ﬁughﬁparﬁé kOIvedY

1-(4- (3-Bronopropyl)-1-pi Perazi nyl] 1-ethanone A m Xxture of

1- (1- pi per szsmepapofated Iaadcthe residvie purdéfied bynctiromatogtaphyopr sitieage{,330 ni L,
excess) and KzCO3 (10.2 0.079 mol) was stirred at rt for 4 h. The

m xt ur e waglutghet @CMAL Me@3b (20:10f Thisegavezl 8 g (R Z0®f hosobilEs93 PCT/ S
EOO/ (12604 79 anéi the organic phase (diluted with DCM was acidified with
aqueous  compoun

10

AL

(ix) tert-Butyl (15)-2-(4-cyanophenoxy)-1-{[8-(methylamino)-3-azabicyclo-

[3.2.1]oct-3-yi)methyl}ethylcarbamate

A mixture of zert-butyl (15)-2-{8-[benzyl(methyl)amino]-3-azabicyclo-
[3.2.1]Joct-3-y1}-1-[(4-cyanophencxy)methyl}ethylcarbamate (0.8 g,
15 1.6 mmol), 1 M HCI (0.8 mL) and MeOH (30 mL) was hydrogenated
over 5% Pd/C. The reaction was stopped when the amount of H,
calculated for complete reaction had been consumed. The mixture was
filtered through silica and the filtrate evaporated. The resulting crude
product was purified on silica gel, eluting with DCM : ammoniacal

20 methanol (9:1), to yield 0.4 g (61%) of the title compound.

Preparation Q

2-(Acetyloxy)-1,1-dimethylethyl 1H-imidazole-1-carboxylate

A mixture of 2-hydroxy-2-methylpropyl acetate (3.35 g, 25.3 mmol) and
25 1,1’-carbonyldiimidazole (4.11 g, 25.3 mmol) in DCM was stirred for 8 h
at rt. The mixture was then transferred to a closed vessel and heated to
100°C overnight. The mixture was concentrated in vacuo before ether
and water were added. The organic phase was separated, dried and

concentrated in vacuo. The resulting residue was purified by




hydrobrom c acid (7 nL of 62% HBr dissolved in 150 nL of water). Th?ZJUN 200

organic | r separated and washed with water (2 x 50 nL). The
conbi ned \%ét%é’f'yg%gyers were extracted with ether, neutrali s‘é‘?i[z"?‘{?%’”b(ﬂﬁ) s
with 13 nL of 10 M NaOH, and then extracted with DCM The conbi ned organic
| ayers were dried and concentrated in vacuo to give 4.1 g (32 %9 of the

title conpound. Preparation X to 3-(Etffryl sulfojy propy |

4- et hyl be t e (d “LEL syl 1 ne|. ol ytion of

3 (ot hyl ¢ Lo OAtEL AR n (Pl gefS Sling LARVTHE SHRRRRENE 1,87 RHY Ve
treated w Qﬁbﬁﬁggoﬁ%%hhqn\g@tgg@,iela_z. 2 g, 0.11 nol), added 15 dropw se. The
m xture was stirred ' for 2 h at “it, before being concentrated in vacuo. NWVR
anal ysis showed that the resulting residue consisted of 40 % of the
desired product and 60 % of the correspondi ng O-acetate. The acetate was
hydr ol ysed PogpatasewRvi ng the reaction mxture in 200 nL of nmethanol and
adding 3 g of NaOH (dissolved in a small anmount of water). 20 This m xture
was sti §red-Gyanmignethylethyl 1 MHiandaasiedrcarbosylaten vacuo. The resulting
crude prodyct was dissqlved in DCM and insoluble material was filtered

of f. The DOVEWSEIE &fpl.dccarbanyidamidazele (B &idlemmol) and ggbydrosy-2-he
ZUPTE: Ih;: geﬁ%ﬁﬂﬁ?ﬁﬁ‘*&ﬁm )(1&3# g: B?!LS%@B{@E@% WAy stiFed apaitol (see
36 ol ) 1 "Bt 1 Suter R SR o] P crBuiARSHY WA beratasgh dBed ™ 0oy
wahed i ¢ (BSOS oitelittl & Wadics THCResMlnd reBfod i albBtiRed ™ 00
chlori de seyuhtomatobfeplr 8RNI p¥ETeli@ag Wi ethyl acetate, to give 2.7 g

(50%) of the title compound.

Preparation S
2-(4-Morpholinylethyl 1H-imidazole-1-carboxylate

15 A mixture of 1,1’-carbonyldiimidazole (6.5 g, 40 mmol) and 2-(4-
morpholinyl)-1-ethanol (5.0 g, 38.1 mmol) in DCM (200 mL) was stirred
for 22 h at rt. Ether (400 mL) was added and the mixture was washed
with water. The water layer was then extracted with DCM. The
combined organic layers were dried over N2,50, and evaporated to give

20 6.0 g (70%) of the title compound.

Preparation T
2-(4-Pyridinylethyl 1H-imidazole-1-carboxylate

The title compound was prepared in 100% yield according to the

25  procedure described in Preparation S above, using 2-(4-pyridinyl)-1-

ethanol in place of 2-(4-morpholinyl)-1-ethapol.




separated, dried and concentrated in vacuo. The product was crystalljgegy 0
fromether containing a small amount of DCMto yield 17.9 g (669 of th
title conPpBIHA78®3 The fol |l owi ng i nternedi ates were either BEHTEMG26M v
avai l abl e or were prepared according to published nethods:

3, 4-di net hoxyphenet hyl net hanesul fonate; hexyl isocyante; 1 o ethyl

| socyante; butanoyl chloride; 1-butapgsulfonyl chloride;

1-ch|oropi3i§§!kﬁ%i!;4-isocyanato-3,5-dinethylisoxazole ;15

p-t ol uenes fsbcyanate; 4-net hoxyphenyl isocyanate;

2- 1 socyanaip-ts alyeli v ehdRYS @yT]- L FOREiaRY el LOS%BRANRe 3. 4- di f1 uor opheny|
| socyanat e; ; - cl opr opane;

2- (acet yl anijpogind coBigbund s prépuged en 4098 yidiYaccofdihg'th 48s procedure

4-ni trobenzenesul fonyl chloride; N acetylsul faniJdyl “chloride; 25

| sopr opy| sdeberitdd i€ Preparaon S3abov, nBido2yRenedinegethbry)ethylaming inle;

5-chl oro-1, 3-di net hyl pyrazol e -4-sul fonyl chloride;

1, 1- di oxo- pldzeddhPdrenbrphvlimyhehetBamall f ony | chloride; ethanesul fonyl
chloride; 2 2 JUN 2006

Preparation V

2-(4-Acetyl-1-piperazinylDethyl 1H-imidazole-1-carboxylate

10 (i) 1-[4-(2-Hydroxyethyl)-1-piperazinyl]-1-ethanone
A solution of 2-(1-piperazinyl)-1-ethanol (6.5 g, 0.05 mol) in DCM

(5 mL) was treated with acetic acid anhydride (5.1 g, 0.05 mol), added
dropwise. During addition, the reaction temperature rose from 22 to
60°C. The reaction mixture was evaporated several times with toluene to

15 yield 5.6 g (65%) of the sub-title compound.

(ii) 2-(4-Acetyl-1-piperazinyDethyl 1H-imidazole-1-carboxylate
A solution of 1,1’-carbonyldiimidazole (5 g, 31 mmol) in DCM (200 mL)

was treated with a solution of 1-[4-(2-hydroxyethyl)-1-piperazinyl]-1-
20 ethanone (see step (i) above; 5 g, 29 mmol) in DCM (50 mL). The
reaction mixture was stirred at rt overnight before water was added. The
layers were separated, and the organic layer was washed with water, dried

and concentrated in vacuo to yield 7.4 g (96%) of the title compound.

25  Preparation W

1-[4-(3-Bromopropyl)-1-piperazinyl}-1-ethanone

A mixture of 1-(1-piperazinyl)-1-ethanone (6.7 g, 0.052 mol),
dibromopropane (330 mL, excess) and K,CO,; (10.2 g, 0.079 mol) was

stirred at rt for 4 b. The mixture was washed with 4 x 100 mL of water,




WO 01/47893 81 et hyl chl orof ornate; 2- but yn- 1- chl or of or mat e; 27 JUN 2004
2- met hoxxfgw)” QI or of or mat e; hydant oi n-5-acetic acid; 5 Z-S&L

[ 2- (acetyl am noﬂ)gacet yl] am no} acetic acid; nethoxyacet "¢ Tadogyn2604
DL-glyceric acid; pyrrole-2-carboxylic acid; 2-nethylpropionic acid; to
benzof urazan -5-carboxylic acid; 2-hydroxy-3-butynoic acid,
3-(tert-butyl)-1-nethyl-1H pyrazol e- 5-mgar boxyli c acid;

(chl or onet ) G)Y.C : 23 - 15 :

205 e g He e Hise  ildl W DOND was apidiffed i, agpeons

chl or oacet yddsbromid 2RI [Ptk oF €755 o8y 8t me%%h 1L of thaferyorggenzy!
brom de; Zi%gll'iom)r?g'u - net E?(;xyacet ophenone;S 4-(tri ?Pﬁglf'oorrfet ﬁﬁj’{!hiqgl)gphenyl

| socyanat ejorghig-lapeit Mdsssdpagavell) idoMakhéd eHitiokakar (Bixe 50 @%5? The

3-nmet hyl butyric acid. Synthesis of Conmpounds of Formula | PCT/SEOCQ 02604 25
Exanpl e 1 tentbifd wratér {d)arf 4veneannandcted nojpretisst, |newetaliged aro péf ,7)3-

azabicyclo- [3.2.1 loctane-3- carboxyl ate
5 with 13 mL of 10 M NaOH, and then extracted with DCM. The

combined organic layers were dried and concentrated in vacuo to give

4.1 g (32%) of the title compound.

Preparation X

10 3-(Ethylsuifonyl)propyl 4-methylbenzenesulfonate

(i) 3-(Ethylsulfonyl)-1-propanol

A solution of 3-(ethylthio)-1-propanol (13 g, 0.11 mol) in acetic acid
(40 mL) was treated with H,0, (30% in water, 12.2 g, 0.11 mol), added
15 dropwise. The mixture was stirred for 2 h at rt, before being concentrated
in vacuo. NMR analysis showed that the resulting residue consisted of
40% of the desired product and 60% of the corresponding O-acetate. The
acetate was hydrolysed by dissolving the reaction mixture in 200 mL of
methanol and adding 3 g of NaOH (dissolved in a small amount of water).
20 This mixture was stirred overnight at rt, then concentrated in vacuo. The
resulting crude product was dissolved in DCM, and insoluble material was
filtered off. The DCM was removed by evaporation to give 13.4 g (88%)

of the sub-title compound.

25 (ii) 3-(Ethyisulfonyl)propyl 4-methylbenzenesulfonate r

A mixture of 3-(ethylsulfonyl)-1-propanol (see step (i) above; 13.4 g,
88 mmol) and p-toluenesulfonyl chloride (16.8 g, 88 mmol) in DCM
(150 mL) was treated with TEA (13.4 g, 132 mmol), added dropwise.

The resulting mixture was stirred at rt for 3h before being washed with



A mxture of 4-({ 3-[3-azabicyclo[3.2.1]0 ct-8-y|(nethyl)anino]propyZh-U |
am no) benzonitril e (Preparation H, 170 ng, 0.569 mmol) and di-tert z’f&@
20R WO OWO478%%93PCT/ SEO0/ 02604 82 butyl di carbonate (12BCHEEC0D2EEI nmol )
in dichloronmethane (3.0 nL) was stirred for 2 h at 25C under nitrogen. The
m xture was concentrated in vacuo and the residue chromatographed on
silica gel, eluting with ethyl acetatg : dichloronethane (1:2), to yield
90 ny (40@6 of the title 5 conpound a colorless oil. "H NVR (300 Mz,
CDC13): 3 7agheous, ammonaxm ehlorgid) solautsm (d,The -organe HﬂyerzHyas ghe (s,
1H), 3.68-3.60 IH 3.52-3.40 (m, 1H), 3.32- 3.10 (m 4H), 2.60 (s,
2H), 2.30 (@pam&) ctrlq:band tongentraseq in yaguo Ebe preduch wasprystallised s,
13C NWR (75, VHz, . CDC13). .S 156.4. 151. 6, 120Q. 2.0, 79 4
67.8, 542,148 ghey £opf injpg 2 Spgllgimaintcol BCM ogigd 5252 leshor (M + 1)

399 mz e 2 tert-Butyl 8- 3- 4-c ano henox -2-h drox ro met h

SR o

]amno-3- .2.1] octane -3-carboxylate A m xture of
4-{3- 3-5azabi cycl o[ 3.2.1] oct-8-yl (net hyl)am no] - 2- hydr oxy-
propoxyébenzonitril (Preparation E;, 229 ng, 0.726 nmol) and di -tert- 20

but yl di car W?ol%&@%@%ﬁ?;ﬁ%%‘ eithét EbmIER %Qﬂlﬁaﬂ@ dF Wk

stirred for 2 h at 25C The m xture S concentrated |n

vacua and EP}@ #rediaduerding blstegheedthods: silica gel, eluting with ethyl
acetate : ﬂl oromsthan e (1:2), toyield 70 ng (25 %9 of the tide

conmpound as3,4-dinletidxyphendthyl ﬁﬁthhlﬂeswﬁ)r(a’wo MHz, CDC13): S 7.58 (d, J = 8.2
NS h%;yg ?socjan:te

10 ethyl isocyante;
butanoyl chloride;
1-butanesulfonyl chloride;
1-chloropinacoline;
4-isocyanato-3,5-dimethylisoxazole;

15 p-toluenesulfonyl isocyanate;
4-methoxyphenyl isocyanate;
2-isocyanatotetrahydro-2H-pyran;
isopropyl isocyanate;
3,4-difluorophenyl isocyanate;

20  butyl isocyanate;
1-(isocyanatomethyl)cyclopropane;
2-(acetylamino)-4-methyl-1,3-thiazole-5-sulfonyl chloride;
4-nitrobenzenesulfonyl chloride;

N-acetylsulfanilyl chloride;

25  isopropylsulfony! chloride;
3,4-dimethoxybenzenesulfonyl chloride;
5-chloro-1,3-dimethylpyrazole-4-sulfonyl chloride;
1,1-dioxo-2,5-dihydro-1-thiophene-3-sulfonyl chloride;

ethanesulfonyl chloride;



8.2 Hz, 2H), 4.30-4.16 (m 111), 4.12-4.0 (m 2H), 3.70-3.10 (m 5H)622Uﬁ2[]m
JUN 2006 {H/].q % 893 PCT/ SEOO /02604 83 2.82-2.70 (m 1H),6 2.52-2.1 m
4H), 2.30"(s, , 1.80-1.52 (m 4H), 1.45 (s, 9H). '3C N7 cDcil)
5 162.4, 156.5, 134.0, 119.5, 115.6, 104.4, 79.5, 70.6, 68.0, 66.0, 57.7,
45.0, 43.8, 40.4, 36.8, 36.2, 28.5, 27.8. 5 C-Ms (M+ 1) = 416 nmz
Exanple 3 81

N-{3-[2-(4_Cyanophenoxy) et hyl ] - 3-azabiCycl o[ 3.2. 1]oct-8-yl}-N -ethyl-N

met hyl ur ea €tyd CAIQTGIQAEHR, of ethyl isocyanate (0.8 nL, 9.66 nmol) in DCM
(3 nL) was, adde ropw se, at 0C, to a mxture of 4-{2-[8-(nethylam no)- 3-
azabi cycl O?Sblﬁyﬁ%égmpgo%ﬁ"é%oxy) benzonitrile (Preparation K; 2.5 g, 8.76

nmol ) and . .xf.ure was stirred at rt for 3 h, K2CO3 (2
g, 14.4 m%%zgs%l&mé’ﬁ% f i xture was stirred for a 15 further 2 h.
Filtration ?HthSﬁﬁBQJc@H&QEidgave 2.96 g of crude product. This was purified
tw ce by CH onmatography on Silica gel, the first time eluting with a

gradi ent of. £b QhcetylMaiah)ace nataletidvich@nol (10:1:0 to 10:0:1), and the
second time el uti nta W th DC%:HMNLEJi . TEA (190:10:1). This gave 2.3 g

(71. 4% of nidikoxyacksic acidpound. 20 13C NMR (CD30D): S 15.84, 26.98, 36. 35,
36. 54, 38.70, 55.02, 57.88, 61.99, 67.68, 104.67, 116.66, 120.11, 135. 16,
163. 68, 16BLoglycemt BS)d; (M+1l) = 357.0 miz 2 2 JUN 20h WD 01/ 47893 '
P.CT/ SEd Olz)ggrgle%-carboxylic acid;
2-methylpropionic acid;
10 benzofurazan-5-carboxylic acid;
2-hydroxy-3-butynoic acid;
3-(terr-butyl)-1-methyl-1H-pyrazole-5-carboxylic acid;
(chloromethyl)cyclopropane; |
2-bromo-1-(2,3-dihydro-1,4-benzodioxin-6-yl)-1-ethanone;
15 N-isopropyl chloroacetamide;
1-bromo-2-(2-methoxyethoxy)ethane;
4-fluorobenzyl bromide;
2-bromo-4’-methoxyacetophenone;
4-(triﬂuoromcthylthio)phcnyl isocyanate;
20 3-(methylsulfonyl)propyl-1-chloroformate; and

3-methylbutyric acid.

Synthesis of Compounds of Formula 1

25 Example 1
tert-Butyl 8-{[3-(4-cyanoanilino)propyl]{(rmmethyhamino}-3-azabicyclo-

[3.2.1]octane-3-carboxylate

A mixture of 4-({3-[3-azabicyclo[3.2.1]oct-8-yl(methyl)amino]propyl}-

amino)benzonitrile (Preparation H; 170 mg, 0.569 mmol) and di-terz-



Exanple 4 N-{3-[3- 4-C a 22 JUN 2004
noani | i no;‘pro%fl % 3-azabicyclo[3.2.1]oct-8- _yl}-Nneth 1-1-

but anesul PEWEH78E A sol ution of 1-butanesul fonyl chloride (BI/SFonG2609. 25
mmol) in MBCN 5 (2 nlL) was added to a sol ution of

4- ({3-[ 8- (et hyl am no) - 3- azabi cycl o-

[3.2. 1] oct-3-yl]propyl }am no) benzonitrile (Preparation G 74.6 ng, 0.25
mmol) in CHC13 (0.5 nL). K2C03 was addéd and the mixture was stirred at rt
for 24 h. Thetytdistrboaawagl X4 higereE69 hnag)indidhlbomdthage (1.6081YGYas Whi ch
plug was then eluted with MeCN : CHC13 (80:20; io 3 x 2.5 nL), followd by
CHO 3 : Moirtedfo) 2 h at GSPE€ uhder nitregerc onfimundxtune 3&s%oticehdtatelGHES)
(Mrl) = 419.2 mz Exanple 5 is Ethyl 3-[3-(4-cyanoanilino)propyl]

3- azabi cycl wqu@. 2nd the gesidgeythremaiggraphedromasdica gel, Alnfing uvith afthyl
4-03-[ 8- (net hyl am ng) - 3-azabj cycl [ 3. 2. 1] oct-3-yl ] propyl } -

ani no) benzo?ﬁ%%‘f’l e 8’@#?@9&?%?4% (&2n4t yigld @émgnﬁg%gnﬂfeﬂlﬁyltitle

chl or of or mat e ZQ%E , ?%lﬁ7 ) in DMF (2.5 nL) was stirred at it 20 for
24 h. Mdss 4 %’“ggic@ &5M-s showed that the amne starting naterial
had not been totally consuned, and so additional ethyl chloroformate (50
L) was added. The m xture was stirred overnight, after which tine it was

concentr at egly f i restfug v S % | p,a,m xture of
bt (0. 5 i) AOYREAR pAHe, (BRI B9 8% of T2 412 B3l e ana
the m xtureg stigr oHNf 6144 (8. 1HY! Bred-se f ks 1 digyagopat i on of
the filtrate gave gDresi dl.(lg, tﬁzl)i’t V\ggsgo%[? s(lgléll\}?é ﬁﬁangéﬁp’( ﬁHX’L?gﬁll'he
sol uti on wes 10i (ni,e4HY, 2h60YgN2HY, 2030 (sxsHange B0l ixiiRhase exbpacghon pl ug
(CBA, 2 9). The(h'goulrage flagk V\gz vvastged Wth additignafﬁﬁd—lcm (0.75 m),
whi ch wias t(oenoHYded5t@s, OhB.2 2 JUN 200&

C NMR (75 MHz, CDCL,): & 156.4, 151.6, 133.6, 120.6, 112.0, 108.1,

79.4, 67.8, 54.2, 45.0, 44.0, 42.7, 39.8, 35.6, 28.4, 26.0, 25.4.

CIMS: M + 1) = 399 m/z

15 Example 2
tert-Butyl 8-[{3-(4-cyanophenoxy)-2-hydroxypropyli(methyl)amino]-3-aza-

bicyclof3.2.1]octane-3-carboxylate

A mixture of 4-{3-[3-azabicyclo[3.2.1]oct-8-yl(methyl)amino]-2-hydroxy-
propoxy }benzonitrile (Preparation E; 229 mg, 0.726 mmol) and di-tert-
20  butyldicarbonate (158 mg, 0.726 mmol) in dichloromethane (3.0 mL) was
stirred for 2 h at 25°C under nitrogen. The mixture Was concentrated in
vacuo and the residue chromatographed on silica gel, eluting with ethyl
acetate : dichloromethane (1:2), to yield 70 mg (25%) of the title
compound as a colorless oil. |
25
'H NMR (300 MHz, CDCl,): 5 7.58 (d, J = 8.2 Hz, 2H), 6.97 (d, J =
8.2 Hz, 2H), 4.30-4.16 (m, 1H), 4.12-4.0 (m, 2H), 3.70-3.10 (m, SH),



WD 01/ 47893 PCT/ SEGO 02604 85 extraction pl ug, and eluted as fracti @?¥ JUN 200
The pl ug eluted with CHC13 : MeOH : TEA (8:1:1; ) to
give.furt eﬁnéﬂggti ons that were found not to contain anyp(grr/od'%’lo%(ry'T
Fraction 1 was then added to a silica plug, which was eluted with CHCI 3 :
MeCN (4:1; 3 x 2.5 nL). 5 Evaporation of the fractions collected gave 79.6
ny (85.9% of the title conpound. I\/B(ﬁz (M+l) = 371.5 mz Exeb to

i ret hyl buaband. 4o ol &30 8GR o aFbod: 10 REOneShyFbotbtyr ene
(0.67 g of 9 I/g, 1.74 rrrml) was added to a solution of
4- ({3-] 8- (HE%%;? fﬁ,' no) - 3- azabi cycl o[ 3. 2. 1] oct - 3-yl

LT RESIRUSE b i b By SR O,

DCIVI 1.0 t Stigr v
foll (()vved by “a ‘furtﬁé@d@’zgﬁ% ja;e %@Pgﬁg%’\@?gngﬁgs%gng?? ?52&38 ng) and DCM

(1.5 nlL) V\@Iewqm,+and—t.lp1§mm xture was stirred for 1.5 h. K2CO3 (75 np)

was added and the m xture 20 stirred for an additional 5 h. The solvents

were evaporated and DCM (3 nlL) was added to the resulting residue. This

m xture was added to an ion-exchange solid-phase extraction plug (CBA).

The plug waxamge&d with DCM: MeCN (4:1; 10 nL). The product was then

eluted with : :TEA(9055 75n1_ toglve75rrg(709% of

the title /$$3d8 fg}-3zazabicyrlof3; yMaVh el

PCTI SECOLO2604
methylurea

10 A solution of ethyl isocyanate (0.8 mL, 9.66 mmol) in DCM (3 mL) was

added dropwise, at 0°C, to a mixture of 4-{2-[8-(methylamino)-3-
azabicyclo{3.2.1]oct-3-yl]ethoxy}benzonitrile (Preparation K; 2.5 g,
8.76 mmol) and MeCN (50 mL). The mixture was stirred at rt for 3 b,
K,CO; (2 g, 14.4 mmol) was added and the mixture was stirred for a
15 further 2 h. Filtration and evaporation gave 2.96 g of crude product.
This was purified twice by chromatography on silica gel, the first time
eluting with a gradient of EtOAc : MeOH : ammoniacal methanol (10:1:0
to 10:0:1), and the second time eluting with DCM : MeOH : TEA
(190:10:1). This gave 2.3 g (71.4%) of the title compound.
20
3C NMR (CD,0D): & 15.84, 26.98, 36.35, 36.54, 38.70, 55.02, 57.88,
61.99, 67.68, 104.67, 116.66, 120.11, 135.16, 163.68, 163.94.
MS(ES): (M+1) = 357.0 m/z



86 Exanple 7 The foll ow ng conmpounds were prepared, from appropriate 2 JUN 2004
I nt er medi at es ﬂé‘PUCh as those described herei nbefore) according to 02' 6

anal ogy WM 4H#Pnhods descri bed herein and/or by standard EETiSEIM26eY) utlon
phase 5 conbinatorial chem stry techni ques (nmass spectra of the conpounds,
where recorded, are in brackets: unless otherw se stated, the vaI ues refer
to (M+ 1) ions neasured by el ectrospra%y 4-{3-[(3-butyryl -

azabi cycl o[ 3. 2. 1 ] oct-8-yl)(nmethyl) noj - 2- hydr oxy- propoxy} benzonitril

e (mz 3Bgapple 40 4- {3-[[3- (butyl sul fonyl) - 3-azabi cycl o 3. 2

e e el Y RS SRR A vl
(et hyl) - a] m no! - iE hédrgxypropoxy} benzonitril e (mMz =414.3); 4-{3-]
[3_—(313:? g yl) -3 azablcyclo[34§0 ] oct 8-yl] (rmethyl)- 15
;mg E?LE} 4- gﬁ %“ﬁ%ﬁ%%%ﬁﬁ%&?%ﬂf%%% §‘g‘1m%% ﬁi%?l@%l%éﬁl%&‘?@%[s 2.1 ]
(rret hyl )%am {TH' N et g:f‘qd@{f azasgjl cy&f [3%(42‘:, gég I%ﬂ@ @@é lgigl%de (mz

370. 3 - -yl 7
)(rret hyl))am no]lg‘éég[p:%-ﬁ’ﬁ P%éﬂ%?%’?n@%%?ﬁ%%%%’@% %}’ 4- (? 3m[g

[ 3- (butyl sW0.26nminjol) 3n £HED) ()8 Imb).[ 3(22:@ wa £ddedBand khd mBixRye) WaYINO] -
propyl} am no)benzonitrile (mz 419.2); 4-( { 3 - [ [3-(3,

3-di net hyl SZHmelaﬂtIylﬁ)IS‘l‘hi]ableb&Imlxpﬁ’BZWﬁS]ﬁhcredt ﬂﬁough z(rmludnylp)ug 25
am no] propyl }am ngQ) benzonitril (mz = 397

3 [ [3-(
4- di met hoxy(FR@n&Ey | Which- Hh%ﬂ@ﬁcﬂtﬂll’sehlt@_d]wdgt MeéN] l3h980 '20;

T oA ARt By G Sbos B W bl

compound in 35% yield.
MS(ES): M+1) = 419.2 m/z

Example 5
15 Ethyl 3-[3-(4-cyanoanilino)propyl]-3-azabicyclo[3.2. 1]oct-8-yl(methyl)-

carbamate
A mixture of 4-({3-[8-(methylamino)-3-azabicyclo[3.2.1]oct-3-yljpropyl}-
amino)benzonitrile (Preparation G; 74.6 mg, 0.25 mmol) and ethyl
chloroformate (29.8 mg, 0.27 mmol) in DMF (2.5 mL) was stirred at rt
20 for 24 h. Mass spectroscopic analysis showed that the amine starting
material had not been totally consumed, and so additional ethyl
chloroformate (50 pl) was added. The mixture was stirred overnight,
after which time it was concentrated in vacuo. The resulting residue was
dissolved in a mixture of DCM (0.5 mL) and MeCN (2 mL). K,CO,
25 (100 mg, 0.7 mmol) was added and the mixture stirred for 4 h. Filtration
of the mixture and evaporation of the filtrate gave a residue that was
dissolved in CHCl; (1 mL). The solution was filtered through an ion-
- exchange solid-phase extraction plug (CBA, 2 g). The source flask was
washed with additional CHCl, (0.75 mL), which was then added to the



hexyl - 3-azabi cycl o[ 3. 2. 1] octan -3-carboxamde (m z = 577.4); 2 2 JUN2200¢00i
WO 01/ 47 EOO/ (12604 87 8-[[4-(4-cyanophenyl)-4

- (3, 4-di ﬁ@é‘nfgpgﬁenoxy) butyl ] (met hyl ) amino] - N PCT/SEQ0/02604

et hyl - 3-azabi cycl o[ 3. 2. 1] oct an e-3-carboxam de (mz = 521.3);
4-[4-[(3-butyryl - 3-azabi cycl o[ 3. 2. 1] oct-8-y| ) (et hyl )am no] - 1- (3, 4-

di met hoxyphenoxy) butyl ] benzonitrile ( 520.3); 5
4-14-[] 3- (butylsulfonyl) 3-azabi cycl of &pct 8-yl ] (nmethyl)am no]-1-(3, 4-
dunet hoxy ph&¥E3ePBuRE] a@ﬂfd}ﬁp@ ram%acuqnnlz hs7jug)was then eluted with

él f:icﬁo([jgnez&gfd PN@ I°( ﬁEﬁhyﬁ%) im%gﬁi W%iteggf% ?Ethi%} é’r%ﬂoﬁ:as_-[hgglg 3):
Lo ami nol - 1vEee 0d BB B0 S RARO G prodedt T Rrfn f’w%&jtﬂw@deg Ay
N~ ey - N HBCR et "Jakye‘i’ﬁt%y‘%?p@kﬂc{‘hs ﬁf@' A oaRidnomys oY

hydroxygggggb%qorﬁ g %’(ﬂ'zﬂ:t{oﬁs ?coheheacga& ybhfi/ 5%3%5 loif_'\dE;EEt‘ithaY' urea

(m z = 3- (4- cyanopheno

azab| cycl o[ cordpdurkct - 8- yI} N- net hyl but anam de (mz = 386. 2); 4-(3- { 8 -
, 3 -d i me?hyl -2-oxobutyl) (nmethyl )am no] -3-azabicyclo [3.2.1 ] oc t-

3- yI} 2- hy dviSXER) .oy )berdnd izl e (M z = 414.3); N { 3- [3- (4-cy

anoani | i no) pr opyl ] -3-azabicyclo [3.2.1 ] oc t-8-yl}-N-hexyl-N 20

met hyl ur ea (n12 426 3); NN { 3 -] 3-(4-cyanoa nil ino)propyl

-3-azabicyclo | 11 oct-8-yl} -N-ethyl-N nmethylurea (mz = 370.3);

N-{3-[3-(4-EZ§&EE&BEE§I i no) propyl ]-3- azabicyclo[3.2.1 ] oct-8-yl)-N nethyl -

but anari de (2 2% 289 Ranilino)propyl]-3-azabicyclo[3.2. 1]oct-8-yI}-N. 3-

dimethylbutapamide

1,3-Dicyclohexylcarbodiimide on N-methylpolystyrene (0.67 g of
2.39 mmol/g, 1.74 mmol) was added to a solution of 4-({3-[8-(methyl-
amino)-3-azabicyclo[3.2.1Joct-3-yljpropyl}amino)benzonitrile (Preparation
15 G; 74.6 mg, 0.25 mmol) in DMF (3.0 mL). A solution of 3-methyl-
butyric acid (105.0 mg, 1.02 mmol) in DCM (1.0 mL) was added, and the
mixture was stirred overnight at rt, followed by a further 72 h at 50°C.
Polystyrene isocyanate (150 mg) and DCM (1.5 mL) were added, and this
mixture was stirred for 1.5 h. K,CO; (75 mg) was added and the mixture
20 stirred for an additional 5 h. The solvents were evaporated and DCM
(3 mL) was added to the resulting residue. This mixture was added to an
ion-exchange solid-phase extraction plug (CBA). The plug was washed
with DCM : MeCN (4:1; 10 mL). The product was then eluted with
DCM : MeOH : TEA (90:5:5; 7.5 mL) to give 75 mg (70..9%) of the title
25  compound.
MS(ES): 383.3 m/z



25 4-[(3-{8- [(33 - di net hyl - 2- oxobut yl') (et hyl ) am no] - 3- ZZJUNZDBL
azabi cycl 0§3 oct- 3-yl}propyl)am no] benzonitrile (mMz = 397. 32]

[(3- {8-[V t hoxyphenet hyl ) (et hyl) ani no] - 3- azabi cy@F@{Sfr‘"ﬁ”zf 1 oct -

3-yl) propyl) am no] benzonitrile (mMz = 463.3); 2 2 JUN 2004 WO 01/47893

PCT/ SEGO' 02604 88
N-{3-[ 4- (4-cyanophenyl)-4- (3, 4-di net hog phenoxy) but yl ] - 3- azabi cycl o-
[3.2.1] oct-8-yl}-N -hexyl - N-net hyl ur ea %lrﬂz = 577.4);
N-{3-[ 4- (4@5@!@_@&{’enyl) 4-(3 , 4-di net hoxyphenoxy) butyl ] - 3- azabi cycl o-
[3.2.1] oct- 8- yI -N -ethyl - N—rreth lurea (mMz = 521.3); 5
N {3-[ 4- (4-1hfa Lm’éw& §omppgnqs mrétméwﬁﬁe fogr) annrpppase inteninediates-
[3.2.1 t
{3 [ 4- ](4 g&é‘?&pﬁ%r@??ﬁe e§ nam gl%f h 9{/‘%@&%@! pr Maaaﬂpgycwh

3 2. 1] oct

A (1 (5, a- e etn ISEHER bsreiﬁa“e B oThifa anexwﬁ%smwp) 20

A {o3] (SORUHERTET SRy ﬁéﬁ#ﬁ&%ﬁ%&“ﬁ@% 'Afe&lﬁ%‘y@ra?%u 5151] oot

3-yl}-1-(3, I
N-%l3}[3 &"ﬂ%"éﬁggﬁ%‘%%? E‘%“ﬁ?%f?g‘iéy%rléﬁﬁ@ Qi%lh%fzug ‘?3y Gl e, """i’?f fefgr

{I\gm[agh%/ldf wgnopﬁg%%?n%hi%goxyg}regggﬁag angi_cf/féigz)[ 312 T]_oct -8-yl}-

N - (cycl opdefB{{@ebutyryl-3tazebicytlo{82. | Joct-8=yB @ thyl)aniide]-2-hydroxy-

cyanoani | i no) propyl]-8-[ nmet hyl ({ 4- met hyl phenyl ) sul fonyl ] -

am no} car b@ﬂ‘i?}lﬂ)’éﬁi’)ﬁb@omm@z@bﬁkw 3)2.1] octane (ES (M1): mz = 494);

ao{ 3-[ 39 4-4c{/3aHéaﬁhWtY1ﬁB§f9%B;ﬁ'fz@1%B[3c%chl@FQSﬂIszféhylaagm}u] N - (cycl o-

505 oy SRR BB B Bl 5 49823 2. 1 10ct-5y1) - -
4-{3-[[3-(3,3-dimethyl-2-oxobutyl)-3-azabicyclo[3.2.1]oct-8-yl}(methyl)-
amino}-2-hydroxypropoxy }benzonitrile (m/z = 414.3);
4-{3-[[3-(3,4-dimethoxyphenethyl)-3-azabicyclo[3.2. 1]oct-8-yl](methyl)-

15  amino]-2-hydroxypropoxy }benzonitrile {m/z = 480.3);
8-[[3-(4-cyanoanilino)propyl}(methyl)amino}-N-hexyl-3-azabicyclof3.2.1]-
octane-3-carboxamide (m/z = 426.3);
8-[[3-(4-cyanoanilino)propyl)(methyl)amino]-N-ethyl-3-azabicyclo[3.2.1]-
octane-3-carboxamide (m/z = 370.3);

20 4-({3-[(3-butyryl-3-azabicyclo[3.2.1]oct-8-yl)(methyl)amino]propy!}-
amino)benzonitrile (m/z = 369.3);
4-({3-[[3-(butylsulfonyl)-3-azabicyclo[3.2.1]oct-8-yl)(methyl)amino}-
propyl}amino)benzonitrile (m/z = 419.2);
4-({3-[{3-(3,3-dimethyl-2-oxobutyl)-3-azabicyclo[3.2.1]oct-8-yl](methyl)-

25  amino}propyl}amino)benzonitrile (m/z = 397.3);
4-({3-[[3-(3,4-dimethoxyphenethyl)-3-azabicyclo[3.2.1]oct-8-yl}(methyl)-
amino}propyl}amino)benzonitrile (m/z = 463.3);
8-[[4-(4-cyanophenyl)-4-(3,4-dimethoxyphenoxy)buty!](methyl)amino]-N-
hexyl-3-azabicyclo[3.2.1]octane-3-carboxamide (m/z = 577.4);




| sopropyl -N-nethylurea (mz = 384); 27 JUN 2004
N - butyl - N-é3-%3-(4-cyanoani | i no) propyl]-3- azabicyclo[3.2.1]oct-8-yl}-N

25 nmet hy P& (S (M1): mz = 396); 4-(3-{8-[(3, 4-di net hBEIFHENEIHNY| )

(et hyl )am no] - 3-azabi cycl o[ 3. 2. 1] oct- 3-yl }-2-hydroxypropoxy)benzonitrile
(mMz = 480.3); WO 01/47893 PCTI SE00/ 02604 89 3-[3-(4-cyanophenoxy)-2-h
ydroxypropyl | -8-[nethyl (I [(4-nmethylp yl)- sulfonyl] am no)

carbonyl)am nol -3 -azabicyclo [3.2.19°0ctane (ES (M1): mz = 511);

N- ~3- [ 3- ( 48eljAridphyanophynyd)-Hy(@, bdymetioRyphenaxiabu oy K meflgy aminogdY-- 8-yl . ) - 5

I V-(3, 4-di fluorophenyl)-Nnethylurea (mz =.471);

N- f 3- 13- (4etydrioazabieydp b ppftanes,eanbeyemides(mV/z £ 881 3 y1 ) -1 T- (4-

met hoxyphenyl ) - N-net hyl urea .(m.z_=,448) ; .

N1 31 B (AT B TR0 200 Sy et amingl -6t ) - v- (3, 4-

di f1 uor ophenyl )- N\ hyJ Z = ] 0 )

N- (3-[ 2- ( 45@5s%gm"ﬁ%&%ﬂ%ﬁ@ﬂﬁ%w%@%ﬁ@fa o123 1 oct-8-yI}-A - (3, 5-

di met hyl - 44i 50p4Q2 = Ryv. 5 F1442.-4)i ol 1.(2 4.

N 13- [ 2 (42 ia Bt et PbRG cldTa 2 T By metbyDgmipol- G ;.

et hoxyphea%émwxgghé%xy)sacyﬂ'ﬂséﬁz&m&%@(m/z = 570.3?;

N- (3-[2- (4-cyanophenoxy)ét hyll - 3-azabi cycl 0[3.2. 1loct-8-yl}-Nnethyl 15

Y-t et r ahy dqof12¢3, pydiavetBoxypheaaxy) 44 [3-(3,B3dimethyl-2-oxobutyl)-3-aza-

N 13-[ 2- (4- cyanophenoxy) et hyl | - 3- azabi cycl o[ 3. 2. 1] oct-8-yl)-Y-(cycl o-

propy| met hbicycho{ded. Aybarr&a!l](methyagsiap]butyl }benzonitrile (m/z = 548.3);

N-{3-[2- (4-cyanopbenoxy) et hyl | -3-azabi cyclo[3.2. |joct-8-yl)-I|V-

Sopropyl - By(B - SanetioRYPhgIEthyl) oazabicyclo[3.2. Loct-8-yijtmethyl)-

3-12-(4-cyangphepoxy) et hyl | - 3- azabi cycl o[ 3. 2. .Iloct-8-yl}-1V-(3, 4-

i 11 uokbph RYRGL KU Amtshea phepxs iy benzonite n/z 2 '614.;

N (3- 13- T (47 Py R0 RS A RS h S RYbhopiRA A B RIS 2okl 8 v ) - A -
N -hexyl-N-methylurea (m/z = 443.3);
N-{3-[3-(4-cyanophenoxy)-2-hydroxypropyl]-3-azabicyclo[3.2.1]oct-8-yl}-

N -ethyl-N-methylurea (m/z = 387.2);

15 N-{3-[3-(4-cyanophenoxy)-2-hydroxypropyl]-3-azabicyclo[3.2.1]oct-8-yl}-
N-methylbutanamide (m/z = 386.2);
4-(3-{8-[(3,3-dimethyl-2-oxobutyl)(methyl)amino]-3-azabicyclo[3.2.1}oct-
3-yl}-2-hydroxypropoxy)benzonitrile (m/z = 414.3);
N-{3-[3-(4-cyanoanilino)propyl]-3-azabicyclo[3.2.1]oct-8-yl}-N"-hexyl-N-

20 methylurea (m/z = 426.3);
N-{3-[3-(4-cyanoanilino)propyl]-3-azabicyclo[3.2.1]oct-8-yl}-N -ethyl-N-
methylurea (m/z = 370.3);
N-{3-[3-(4-cyanoanilino)propyl]-3-azabicyclo[3.2.1]oct-8-y1}-N-methyl-
butanamide (m/z = 369.3);

25 4-[(3-{8-[(3,3-dimethyl-2-oxobutyl)(methyl)amino]-3-azabicyclo[3.2.1]Joct-
3-yl}propyl)amino]benzonitrile (m/z = 397.3);
4-[(3-{8-[(3,4-dimethoxyphenethyl)(methyl)amino]-3-azabicyclo[3.2.1]oct-

3-yl}propylamino]benzonitrile (m/z = 463.3);



(3,5-diinethyl -4-isoxazolyl)-Nnmethylurea (mz = 486); 27 JUN 2004
3-(3-[ (4-cyanophenyl ) sul fonyl) propyl }-8-[nethyl (f [(4-nmethyl phenyl) 25

sul f onyl Wa®IIHE3Icar bonyl ) ar ni nol - 3- azabi cycl o[ 3. 2. |] oct aBEI/FES/N2MM41) :

mz = 543); N-(3-(3-[(4-eyanophenyl)sul fonyll propyl }-3-azabicycl o[ 3. 2.

1] oct-8-yi)-1V- (4-metboxyphenyl)-Nnethylurea (nmfz = 497); 2 2 JUN 20R 2 2

\Ill_UE\ISZ?g4[}/\D Olgﬁzsﬁgnyrg{)lsfgo’ Pzg(r)gp 3-azabicyclo[3.2.1] oct-8-y])-N
(cycl opr OpW‘r{ét f cyanqp@pnyh)ﬁ{@”lﬁ(dm m)enoxy)butylg 3-azabicyclo-

N (3-{3-[(4-cC n ro } 3azab|c cIo[321]oct 8-yl)-N -
(3,4-dif|uc{|3@%ﬁ£9f3% Kll@liﬁ ’uﬂ %m%rea (5;!@—-’57 ¥ Y

N et hyl - 15 oade Qﬁ”%é?s?mﬂﬁmﬁaﬁéhc%%hﬁﬁ%?b lf% igavicyede 0V
3 4 d et haay2 Dt o Rl e B A e sl 51 oo TR Y
oot - Boy) - Ao @@?gﬁﬁ?ﬁiﬁdéﬁﬂ%@ﬁﬁﬁéﬁﬁ’ﬁ%ﬁzﬁ?%ﬁwﬁéﬁ

1]
N- (
3-[3-(4- | t-8-vyl t hyl
ARHS sfn B e S e (i = 517 20 N {

4-

3-[3- (4- cyamc{aqmqm@mophyhﬂ)a-@aldmaidxybﬁcﬂoxy)bumw&Zﬂb}cﬁidﬁet hyl -
ni trobenzenesul fonamde (mz = 484.2);

N-(4-{[{3-[3- ZHGD!éayh}MWmﬂﬂl)fbﬂdwhﬂlesﬁlfanamﬂ@wm & 370]3)ct - 8-yl } (met hyl) -
am no] sul fonyl } phenyl ) acetam de (mz =
N (3] 3- (44 bbdrdim Wypwb‘ie{ﬁdﬁfﬁ@y&mtﬁylﬂ TpODUORGRYLSs-

di net ho N- et hyl bepzen f opam_de 499, 2 5-chl

{'3 [ 3- (lﬁycmaﬂﬁrm fcapﬁc§3 3 Tipcs }Ewébsn%@mm?ﬂ (ogfzt _89%? 3 -
4-[4-{8-[(3,4-dimethoxyphenethyl)(methyl)amino]-3-azabicyclo[3.2.1]oct-
3.y1}-1-(3,4-dimethoxyphenoxy)butylJbenzonitrile (m/z = 614.4); |

io
5- {

N-{3-[3-(4-cyanophenoxy)-2-hydroxypropyl]-3-azabicyclo[3.2.1]oct-8-yl}-
N-methyl-N -tetrahydro-2 H-pyran-2-ylurea (m/z = 443);

15 N-{3-[3-(4-cyanophenoxy)-2-hydroxypropyl]-3-azabicyclo[3.2.1]Joct-8-y1}-
N’-(cyclopropylmethyl)-N-methylurea (mm/z = 413),
3-[3-(4-cyanoanilino)propyl]-8-[methyl{{[{4-methylphenyl)suifonyl]-
amino}carbonyl)amino]-3-azabicyclo[3.2.l]octénc (ES (M-1): m/z =
494);

20 N-{3-[3-(4-cyanoanilino)propyl]-3-azabicyclo[3.2.1]oct-8-y1}-N"~(cyclo-
propylmethyl)-N-methylurea (m/z = 397);
N-{3-{3-(4-cyanoanilino)propyl]-3-azabicyclof3.2.1}oct-8-yl}-N’-
isopropyl-N-methylurea (m/z = 384);
N’-butyl-N-{3-[3-(4-cyanoanilino)propyl}-3-azabicyclo[3.2.1]oct-8-y1}-N-

25 methylurea (ES (M-1): m/z = 396);
4-(3-{8-[(3,4-dimethoxyphenethyl}(methyl)amino]-3-azabicyclo[3.2.1]oct-
3-y1}-2-hydroxypropoxy)benzonitrile (m/z = 480.3);



20 N, 1, 3- trlrrethyl 1H-pyrazol e-4-sul fonam de (mz = 491. 2); 22|JUN'ZUM

N-{ 3- [3 (Wi ni | i no) propyl]-3-azabicycl o[ 3.2. 1] oct-8-yl
et hanesul fona %32 (mz = 391.2); N(3-{ il
3-[ (4-cyanophenyl ) sul fonyl | propy] } - 3-azabi cycl o[ 3. 2. 1] oct-8-yl)-N

met hyl - 4- ni trobenzenesul fonam de (mz = 533.1); 25
N-(3-{3-[(4-cyanophenyl ) sul fonyl]prong} 3-azabicycl o[ 3.2.1] oct-8-yl)-

4-d t hax
(3 12" Co oD FEABOLeRe YLl BB SlsfeRy R e ui b enyY)-

t hyl = 504.2);
ms J{JN) g(r)nga%ﬁ%qqé 4789?% PCT. gggi& Zgggmxggﬂb%sz]b@ﬁ%f(@sdm(fﬁ‘_Z )
[ 2- (4- cyankprehbNy) et hyl | - 3- azabl cyclo[3.2.1 ] oc t-8-yl } -Nnethyl-4-
i trobenzenesul fonam de (nmz 471.2); N(4- { [ { 3-
2-(4- cyand\blﬁ}r{&@)caﬁahypl}eno’iy)ézhiyﬂroyppﬂopgl]EB-aiatilc}clo[ﬂ 12- I}B)cV—SLyl}

(met hyl ) am no] sul f onyl } phenyl )acetamde (mz =

N { 3- [ 25 ( 48y @rboiiduerophems M—)neﬂwluwe(m/@yelfblls 2 1] oct 8 yl ) - N et hyl - 2-
g;gg??;i%%?&ﬁ%@&ﬁ@%ﬂl}&@)j’ OPH ‘I%n%gﬁéeﬁg’%ﬁ v h %Eﬁzy’n'ééul f onani de (
o o) Mt Tl R Gy 4%

di met hy! - Wﬁ%—ﬁfﬁyﬁﬁ@ﬂ@ﬁﬁﬁﬁﬁﬁilﬁ%%w%%f‘fif%?-bf-’%f}f&-;1 prect- By R

3-[3-(4- cyamRit _AF r |1 azabicyclo[3.2.1
oct - 8-yl (rrgt hyl )ggar a)rrat@\éq{ 13zé@—(ﬂf%Z 54%4)15 2- met hoxyet hyl 3-[3-(4

;‘i{ﬁgfﬁgf )ngi;ﬁ) g%??a%n%&y}dmﬁ;ézﬁhbmms A Bode-BlPBLAN 83, 5-
dimethyl-4-isoxazolyl)-N-methylurea (m/z = 424);
N-{3-[2-(4-cyanophenoxy)ethyl]-3-azabicyclo[3.2.1]oct-8-y1}-NV"-(4-
methoxyphenyl)-N-methylurea (m/z = 435);
N-{3-[2-(4-cyanophenoxy)ethyl]-3-azabicyclo[3.2.1]oct-8-y1}-N-methyl-

15 N'-tetrahydro-2H-pyran-2-ylurea (m/z = 413);
N-{3-[2-(4-cyanophenoxy)ethyl]-3-azabicyclo[3.2.1Joct-8-y1}-N-(cyclo-
propylmethyl)-N-methylurea {(m/z = 383);
N-{3-[2-(4-cyanophenoxy)ethyl]-3-azabicyclo[3.2.1]oct-8-y1}-N'-

3,
[
(
2
3-
n
[

isopropyl-N-methylurea (m/z = 371);

20 N-{3-[2-(4-cyanophenoxy)ethyl]-3-azabicyclo[3.2.1]oct-8-y1}-NV-(3,4-
difluorophenyl)-N-methylurea (m/z = 441);
N-(3-{3-[(4-cyanophenyl)sulfonyl}propyl}-3-azabicyclo[3.2.1}oct-8-yI)-N"-
(3,5-dimethyl-4-isoxazolyl)-N-methylurea (m/z = 486);
3-{3-[(4-cyanophenyl)sulfonyl)propyl}-8-[methyl({[(4-methylphenyl)-

25 sulfonyljamino}carbonyl)amino]-3-azabicyclo{3.2.1]octane (ES (M-1):
m/z = 543);
N-(3-{3-[(4-cyanophenyl)sulfonyl]propyl}-3-azabicyclo[3.2.1]oct-8-y1)-N'-
(4-methoxyphenyl)-N-methylurea (m/z = 497),



3- (et hyl sul fonyl ) propyl 3-[3-(4-cyanophenoxy) - 2- hydroxypropyl]-3- az?-z UN 72004
bicyclo[3.2. 1]oct-8-yl(nethyl)carbamat e (mz = 480.5); 2-(4-acetyl- ‘I

- pi per aziMQIY/étAYy|  3-[ 3- (4- cyanophenoxy) - 2- hydr oxypr opyl ] PCRBEN/02604
3-azabicyclo[3.2.1 ] oct-8-yl(nethyl)carbamate; 2-hydroxy-1, |

-di met hyl et hyl 3-[ 3-(4-cyanoanilino)propyl]-3-azabicyclo- [3.2.1

]oct-8-yl (nethyl)carbamate; 1 - cyano- - met hyI et hyI 3-

[::;1- gﬂ%?g%@ '{éﬁ? %iggﬁ e 31)%121 ony ;C)}(g)pyI]aB blcyclo[3 2. f/}loétngtyq}/}}_car bamat e

(
3-[3-(4- I bi t-8-yl t hyl bamat
(2 = 305 (e opop B B A PRl AB9¥] no) propyi 1 - 3- azabl cycl ol 3. 2
o t 1 2 200 1/ 47893
o szzo12%13gg@%@@%@g@fr@&gﬁ@@m e S0 R
3-[3-(4- ' ) ;
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N-(5-{[{3-[3-(4-cyanoanilino)propyl]-3-azabicyclo[3.2.1]oct-8-yl} (methyl)-
amino]sulfonyl}-4-methyl-1,3-thiazol-2-yl)acetamide (m/z = 517.2);
N-{3-[3-(4-cyapoanilino)propyl]-3-azabicyclo[3.2. 1]oct-8-y1}-N-methyl-4-
nitrobenzenesulfonamide (m/z = 484.2);

15 N-(4-{[{3-[3-(4-cyanoanilino)propyl]-3-azabicyclo{3.2.1]oct-8-yl } (methyl)-
amino]sulfonyl}phenyl)acetamide (m/z = 496.2);
N-{3-[3-(4-cyanoanilino)propyl]-3-azabicyclo[3.2.1]oct-8-yl1}-3,4-
dimethoxy-/N-methylbenzenesulfonamide (m/z = 499.2);
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ethanesulfonamide (m/z = 391.2),
N-(3-{3-[(4-cyanophenyl)sulfonyl]propyl}-3-azabicyclo[3.2.1]oct-8-yl)-N-
methyl-4-nitrobenzenesulfonamide (m/z = 533.1);

25 N-(3-{3-{(4-cyanophenyl)sulfonylipropyl}-3-azabicyclo[3.2.1]oct-8-yl)-
3,4-dimethoxy-N-methylbenzenesulfonamide (m/z = 548.2);
N-(5-{[{3-[2-(4-cyanophenoxy)ethyl]-3-azabicyclo[3.2.1]oct-8-yl}-
(methyl)amino]sulfonyl}-4-methyl-1,3-thiazol-2-yl)acetamide (m/z =
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N-{3-[2-(4-cyanophenoxy)ethyl]-3-azabicyclo[3.2.1]oct-8-yl}-N, 1-
dimethyl-1H-imidazole-4-sulfonamide (m/z = 430.2);
2-butynyl 3-[3-(4-cyanophenoxy)-2-hydroxypropylj-3-azabicyclo[3.2.1]-
oct-8-yl(methyl)carbamate (m/z = 412.5);
15 2-methoxyethyl 3-[3-(4-cyanophenoxy)-2-hydroxypropyl]-3-azabicyclo-
[3.2.1]oct-8-yl(methyl)carbamate (m/z = 418.5);
3-(methylsulfonyl)propyl 3-[3-(4-cyanophenoxy)-2-hydroxypropyi]-3-aza-
bicyclo[3.2.1]oct-8-yl(methyl)carbamate (m/z = 480.5);
2-(4-acetyl-1-piperazinyl)ethyl 3-[3-(4-cyanophenoxy)-2-hydroxypropyl]-
20 3-azabicyclo{3.2.1]oct-8-yl(methyl)carbamate;
2-hydroxy-1,1-dimethylethyl 3-[3-(4-cyanoanilino)propyl]-3-azabicycio-
[3.2.1]oct-8-yl(methyl)carbamate;
1-cyano-1-methylethyl 3-[3-(4-cyanoanilino)propyl]-3-azabicyclo[3.2.1]-
oct-8-yl(methyi)carbamate (m/z = 410.5); |
25 2-butynyl 3-[3-(4-cyanoanilino)propyl]-3-azabicyclo[3.2.1]oct-8-yl-
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2-methoxyethyl 3-{3-(4-cyanoanilino)propyi]-3-azabicyclo[3.2.1]oct-8-yl-
(methyl)carbamate (m/z = 401.6);
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2-butynyl 3-[2-(4-cyanophenoxy)ethyl]-3-azabicyclo[3.2.1]oct-8-yl-
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2-methoxyethyl 3-[2-(4-cyanophenoxy)ethyl}-3-azabicyclo[3.2.1}oct-8-yi-
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2-(4-pyridinyl)ethyl 3-[2-(4-cyanophenoxy)ethyl]-3-azabicyclof3.2.1]oct-8-
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N-{3-[3-(4-cyanoanilino)propyl]-3-azabicyclo[3.2.1]Joct-8-yl}-N-methyl-
1H-pyrrole-2-carboxamide (m/z = 392.3);

15 N-{3-[3-(4-cyanoanilino)propyl}-3-azabicyclo[3.2.1]oct-8-yl1}-N,2-
dimethylpropanamide (m/z = 369.3); :
N-{3-[3-(4-cyanoanilino)propyl]-3-azabicyclo[3.2.1]oct-8-yl }-N-methyl-
2,1,3-benzoxadiazole-5-carboxamide (m/z = 445.2);
3-(rert-butyl)-N-{3-[3-(4-cyanoanilino)propy!]-3-azabicyclo[3.2.1]Joct-8-

20 yl}-N,1-dimethyl-1H-pyrazole-5-carboxamide (m/z = 463.3);
N-(3-{3-[(4-cyanophenyl)sulfonyl)propyl}-3-azabicyclo[3.2.1]oct-8-yl)-2-
(2,5-dioxo-4-imidazolidinyl)-N-methylacetamide (m/z = 488.2);
2-(acetylamino)-N-{2-[(3-{3-[(4-cyanophenyl)sulfonyl]propyl}-3-aza-
bicyclof3.2.1]Joct-8-yI)(methyl)amino]-2-oxoethyl }acetamide (m/z =

25 504.2); .
N-(3-{3-[(4-cyanophenyl)sulfonyl]propyl}-3-azabicyclo[3.2.1]oct-8-y1)-N-
methyl-2,1,3-benzoxadiazole-5-carboxamide (m/z = 494.1);
N-{3-[2-(4-cyanophenoxy)ethyl]-3-azabicyclo[3.2.1]oct-8-y1}-2-(2,5-
dioxo-4-imidazolidinyl)-NV-methylacetamide (m/z = 426.2);
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15  [3.2.1Joct-3-y1}-2-hydroxypropoxy)benzonitrile (m/z = 484.5);
2-[{3-[3-(4-cyanophenoxy)-2-hydroxypropyl]-3-azabicyclo[3.2.1]Joct-8-
yl}(methyl)amino]-N-isopropylacetamide (m/z = 415.5);
4-(3-{8—[[3~(ethylsulfonyl)propjl] {methyl)amino}-3-azabicyclo{3.2.1]oct-3-
yl1}-2-hydroxypropoxy)benzonitrile (m/z = 450.5);

20 4-(3-{8-[(4-fluorobenzyh)(methyl)amino]-3-azabicyclo[3.2.1)oct-3-yl}-2-
hydroxypropoxy)benzonitrile (m/z = 424.5);
4-(2-hydroxy-3-{8-[[2-(4-methoxyphenyl)-2-oxoethyl](methyl)amino}-3-
azabicyclo[3.2.1]oct-3-yl}propoxy)benzonitrile (m/z = 464.5);
4-[(3-{8-[(cyclopropylmethyl)(methyl)amino]-3-azabicyclo[3.2. 1]oct-3-

25  yl}propyl)aminojbenzonitrile (m/z = 353.5);
4-[(3-{8-[[2-(2,3-dihydro-1,4-benzodioxin-6-yI)-2-oxoethyl}(methyl)-
amino]—3-azabicyclo[3.2.1]oét—3—y!}pr0pyl)amino]benzonitrile (m/z =
475.5);
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4-[(3-{8-[(3,3-dimethyl-2-oxobutyl)(methyl)amino]-3-azabicyclo[3.2.1]oct-
3-yl}propyl)sulfonyl)benzonitrile (m/z = 446.5);
4—[(3-{8-[(cyclopropylmethyl)(methyl)amino]-3—azabicyclo[3.2.l]oct-3-yl}-
propyl)sulfonyl]benzonitrile (m/z = 402.5);

15 4-[(3-{8-[[2-(2,3-dihydro-1,4-benzodioxin-6-yl)-2-oxoethylj(methyl)-
amino]-3-azabicyclo[3.2.1]oct-3-yl}propyl)sulfonyl]benzonitrile (m/z =
524 .4),
2-[(3-{3-[(4-cyanophenyl)sulfonyl]propyl}-3-azabicyclo[3.2. 1 Joct-8-yl)-
(methyDamino]-N-isopropylacetamide (m/z = 447.5);

20 4-((3-{8-[[3-(ethylsulfonyl)propyl](methyl)amino}-3-azabicyclo[3.2. 1]oct-
3-yl}propyl)sulfonyl]benzonitrile (m/z = 482.4);
4-[(3-{8-[[2-(2-methoxyethoxy)ethyl](methyl)amino]-3-azabicyclo[3.2.1]-
oct-3-yl}propyl)sulfonyljbenzonitrile (m/z = 450.5);
4-[(3-{8-[(4-fluorobenzyl)(methyl)amino}-3-azabicyclo[3.2.1]oct-3-yl}-

25 propylsulfonyl]benzonitrile (m/z = 456.5);
4-[(3-{8-[[2-(4-methoxyphenyl)—Z-oxoethyl](meLhyl)amino]-3-azabicyclo—
[3.2.1]oct-3-yl}propyl)sulforyl}benzonitrile (m/z = 496.4);
4-(2-{8-[(3 ,3-dimethyl-2-oxobutyl){(methyl)amino)-3-azabicyclo[3.2. 1]oct-
3-yl}ethoxy)benzonitrile (m/z = 384.5);



[3.2.11oct-3-yl}-1-[(4-cyanophenoxy) net hyl ] et hyl carbamate (mz = 42?&,@@”0[}&
{3-] (2S)-2-am no-3-(4-cyanophenoxy) propyl]-3-azabicyclo[3.2.1 ] - 8-
|}-N -YO-HEHIxyphenyl ) - N-nethyl urea (mz = 464.5); N {PCIISE00/2604
S 2- am no- 3- (4- cyanophenoxy) propyl] -3- azab| cycl o[3.2.1 Joe t-8-

e N

T-(cycl opropyl methyl)-N-methylurea (mz = 412.5);
-[(2S)-2- am no- 3- (4 cyanophenoxy) pégpyl] 3-azabicyclo[3.2.1 ] oct-8-

:[ ( %g) 442?% tﬁiﬁ? %’Lﬁ%ﬁ?ﬁ%%}é&%ﬁ%ﬂ%zﬁa&%y%@w[ Blozt-3t g+ - 8-

ut t ur ea
N-§38[4I (4y %@5 gl’% (%Igi d?f‘@isbhenoxy) butyl] - 3- azab: f:ycl 0552 g 1 }\l-
gc[4 (Z }cyal\in{')é ﬁéﬁ;%@? Wﬁ%&%&éﬁéﬁ%}%@‘ W]%é %fgigﬁlgﬁ&hz)’é) [3.2. |%- 15 {

?gt[?l %”4} cyanop?}enWhyg %%%h’moxyﬁbéﬂ%@ B i cyc%% §)2 1 ]
oct - 8- yk} - |‘9:-E@—[BLM-Nyalﬁ(%JHeﬁbiﬁémbqﬂgﬂﬁmacwE ?rmbk 3’}{4{% g@y) butyI 5

625.3); N 4- cyanophen

-aza- 20 bianyiebp{\Bisdptopdicdlamide in@thgBsrda (mz = 505.6); and tert- butyI
3-[(2S)-2-am no- 3- (4- cyanophenoxy) propyl ] - 3-azabi cyclo[3.2.1 |-

oct - 8-yl ( e (R B4 B2 b&mmoxydmoxy)eﬂmﬁmeﬁxbmmaﬁaﬁmwaCb1pf t he
above ' Exanples were tested in Test A above and were found to exhibit

pl C50 val u@tﬁfY%ﬁ@Qﬁﬁ}bQDﬁaﬂﬂ[Blﬂs(mQ # 38815004 2 2 JUN 2004 WD 01/ 47893

PCT/ SEGO 0 b t
o83 L Mbrobenzy B (methyhamino]-3-azabicyclof3.2. 1]oct-3-y1}-

SZSFIT0Z
B et e ad e el G LV
(JO 00

10  ethoxy)benzonitrile (m/z = 394.5);
methyl (15)-2-(4-cyanophenoxy)-1-({8- [methyl({ [(4-methylphenyl)-
sulfonyl]amino}carbonyl)amino]-3-azabicyclo[3.2. 1]oct-3-yl}methyl)-
ethylcarbamate (m/z = 570.4);
methyl (15)-2-(4-cyanophenoxy)-1-({8-[methyl {4-[(trifluoromethyl)-

15 sulfanyl]anilino}carbonyl)amino]-3-azabicyclo[3.2. 1]Joct-3-yl}methyl)-
ethylcarbamate (m/z = 592.3);
methyl (15}-2-(4-cyanophenoxy)-1-[(8-{methyl[(tetrahydro-2 H-pyran-2-
ylamino)carbonyl]amino}-3-azabicyclo[3.2.1Joct-3-yl)methyl]-
ethylcarbamate (m/z = 500.5);

20 methyl (15)-2-(4-cyanophenoxy)-1-({8-[{[(cyclopropylmethyl)amino}-
carbonyl}(methyl)amino]-3-azabicyclo[3.2.1]oct-3-yl }methyl)-
ethylcarbamate (m/z = 470.5);
methyl (1.5)-2-(4-cyanophenoxy)-1-({8-[[(isopropylamino)carbonyl]-
(methyl)amino]-3-azabicyclo[3.2.1]oct-3-yl} methyl)ethylcarbamate (m/z

2s = 458.5);
methy! (15)-2-(4-cyanophenoxy)-1-({8-[[(3,4-difluoroanilino)carbonyl]-
(methyl)amino]-3-azabicyclo{3.2.1]oct-3-yl} methyl)ethylcarbamate (m/z
= 528.5);



Ac = acetyl APl = atnospheric pressure ionisation (in relation to M) ?

ag. aqueous br broad (in relation to NVR) Bt benzotriazole t-BuCH 2 1 JUN 1004
tert-but afQ G733 chenical ionisation (inrelation to MS) PCUSHAORBMN4

met a- chl or oper oxybenzoic acid d = doublet (in relation to NVR) DBU =

di azabi cycl o[ 5. 4. 0OJundec -7-ene DCM = di chl oronet hane dd = doubl et of
doublets (in relation to NWR) is DI\/AI@-fl-di rnet hyl am nopyri dine DVF - =

N, N- di net hyl| f ' di met hyl sylf'oxi de EDC =

T (a1 ot FRAAH ) g GhU PRSI miay cantoml e thy Damnine] Bumbicyoleet Onc =

et hyl aceta T ivalents ES = electrospray (in relation to MS) FAB
fast atom bt):ﬁ%aﬁ ﬁté‘lél':[ﬁ?- ﬂﬁr/(?éqyé’f]PBﬁeq(B‘ etﬁﬂ?gg)ﬁ]gﬁ‘?t(aﬂa@@m::

hydr ochl ori 37@(55d HEPES = 4- (2- hydroxyet hyl)-1-pi perazi neet hanesul foni c

acid HPLC high’performance |iquid chromatography |PA = iso-propyl alcohol

(propan- 2- oA (3. frsyt s 3((a0eyalophé Ak BrofYi- 32220 o996 0, §1/ 47893

5 y1}-N'-(4-methoxyphenyl)-N-methylurea (m/z = 464.5);
N—{3-[(2.5')-2-amino-3-(4-cyan0phenoxy)pr0pyl]-3-azabicyclo[3.2.l]oct-8~
y1}-N'-(cyclopropylmethyl)-N-methylurea (m/z = 412.5);
N-_{3-[(2S)-2-amino—3-(4—cyan0phenoxy)propyl]-3-azabicyclo[3 .2.1]oct-8-
y1}-V'-(3,4-difluorophenyl)-N-methylurea (m/z = 470.5);

10 N{ 3-[(25)-2-amino-3-(4-cyanophenoxy)propyl}-3-azabicyclo[3.2. 1]oct-8-
yl}-NV -butyl-N-methylurea (m/z = 414.6);
N-{ 3-[4~(4-cyanophenyl)-4-(4-hydroxyphenoxy)bu tyl]-3-azabicyclo[3.2.1]-
oct-8-y1}-N-(3,5-dimethyl-4-isoxazolyl)-N-methylurea (m/z = 544.5);
N—{3-[4—(4-cyanophenyl)-4-(4-hydroxyphcnoxy)buty]]—3 -azabicyclo[3.2.1]-

15 oct-8-yl}-N'-(4-methoxyphenyl)-N-methylurea (m/z = 555.5):
N- {3-[4—(4—cyanophenyl)—4-(4-hydroxyphenoxy)butyl]-3-azabicyclo[3.2. 1]-
oct-8-yl}-N-methyl-N-{4-[(trifluoromethyl)sulfanyl)phenyl}urea (m/z =
625.3);
N -butyl-N-{3-[4-(4-cyanophenyl)-4-(4-hydroxyphenoxy)butyl]-3-aza-

20 bicyclo[3.2.1]oct-8-yl}-N-methylurea (m/z = 505.6); and
tert-butyl 3—[(25)—2-amino—3-(4—cyanophenoxy)propyl]-3~azabicyclo[3 2.1}
oct-8-yl(methyl)carbamate (m/z = 415.5).

Example 8

25 Compounds of the above 'Examples were tested in Test A above and were

found to exhibit pIC50 values of greater than 5.5.




99 Me = net

hyl  MeCN = acetonitrile MOH = nethanol mn. = m nute(

MP. = nelting point M5 = nmass spectroscopy NADPH ni coti nam de
reduced form QAc = acetate o Pd/ Cperpabdextbam on

di nucl eot Wehiptigsphat e,

aden

7. 30N 200

carbon g = quartet (in relation to NVR) Ft = roomtenperature s = singlet
(inrelation to NW\R) t

triethylam
Prefi xes n-
secondary,
formula I,

10

15

20

25

ne THE = tet

= triplet (inrelation to NVR) 15 TEA =
rahydrofuran tge = thin | ayer chromatography

20

AbBrewiaiions ¢ ary. VIO 01/ 47803 100 O ai s 1. A compound of
R2 R3-'N 5 wherein |

Ac = acetyl

API = atmospheric pressure ionisation (in relation to MS)
aq. = aqueous

br = broad (in relation to NMR)

Bt = benzotriazole

t-BuOH = tert-butanol

CI = chemical ionisation (in relation to MS)

mCPBA = meta-chloroperoxybenzoic acid

d = doublet (in relation to NMR)

DBU = diazabicyclo[5.4.0Jundec-7-ene

DCM = dichloromethane

dd = doublet of doublets (in relation to NMR)

DMAP = 4-dimethylaminopyridine

DMF = N,N-dimethylformamide

DMSO = dimethylsulfoxide

EDC = 1-[3-(dimethylamino)propyl]-3-ethylcarbodiimide
Et = ethyl

EtOAc = ethyl acetate

eq. = equivalents

ES = electrospray (in relation to MS)

FAB = fast atom bombardment (in relation to MS)

h = hour(s) '

HC! = hydrochloric acid

HEPES = 4-(2-hydroxyethyl)-1-piperazineethanesulfonic acid
HPLC = high performance liquid chromatography

IPA = iso-propyl alcohol (propan-2-ol)

m = multiplet (in relation to NMR)



2 2 JUN 2004 PCT /SEQCO 02604 the wavy bond represents optional endoanUNZ[}[]t,

exo- ster&gc(ﬂg% SLTy: one of R and R2 represents R a and the o
representsOa fragment of the 1 o formula la, R a represerﬁ(g/@""fo%"él kyl

(optionally substituted and/or term nated by one or nore groups selected
from hal o, cyano, nitro, aryl, Het', -CCOR"', 15 -OR h, -N(R8)R7c,
-C(OXR9, -C(ONR)R7d and -S(O 2R") 99Het 2, -C(O R73, -C(O) XR9,

- C( O N(R10)NRed or - SLO) 2R mpehdt 2 JUN 1O4 WO 01/ 47893 PCT/ SEUU 02Q04 101

R a to R74 independently represent, at each occurrence when used . herein,
H C _6 - aUkiyIN (opxi onalgeytomttbisd i t uted and/ or term nated by one or nore
substituents selec , aryl or Het', or Rd, together wth R10, represents 5
C3-, al kyl eMeOHhvhi c& al kyhethenglroup is optionally interrupted by an 0 atom
and/or is optionally substituted by one or nore Cl1_3 al kyl groups); R12
represent s min. Cl- 4 =l kyl oiiopteé(sinal |y substituted and/or termi nated by one
or nore substituents selected fromhal o, cyano, aryl and - NHC(O R13) or
aryl; td REB-Prepresents Melingpaintyl or aryl; R8 represents H, Cl-6 al kyl
(opti onal | §‘|UbStl tuted and/or term nated by one or nore substituents

sel ected f OH, Tal o, RAPASBCCNSEORY and aryl), aryl, -C(OR 14, or

UL LANARRIE 200 o SOB0be HbReBlot HEBGRSIS Radi e o

cyano, nitro and aryl) g aryl, or Rl4a represents H X represents 0 or S

OAc = _acetate
10 Pd/C = palladium on carbon
q = quartet (in relation to NMR)
It = FoOm temperature
s = singlet (in relation to NMR)
t = triplet (in relation to NMR)
15 TEA = triethylamine
THF = tetrahydrofuran
tlc = thin layer chromatography

Prefixes n-, s-, i-, 1- and tert- have their usual meanings: normal,

20 secondary, iso, and tertiary.



20 R9 represents, at each occurrence when used herein, Cl-12 al kyl JUN 2004
(optionall substituted and/or term nated by one or nore substi tuentzg

sel ect ed ‘ﬂ’(?llﬁ”s?@]—i, hal o, cyano, nitro, aryl, Cl.6 al koxyPCTSEXRI%B0-ENd
Het5); R15 represents Cl1-6 al kyl or aryl; 25 R10 represents, at each
occurrence when used herein, H 01.12 alkyl, C, .6 alkoxy (which latter two
groups are optionally substituted andjghy term nated by one or nore

substi tuen?1 selected from-0OH, halo, cyano, nitro, C -4 alkyl and Cl-4

al koxy), - P, -Daryloxy, -D-Het6, -D-N(HC(ORL61 , -D-S(O2R 7a ,
-DC(OR6b, -DDC(OORI"b, 2 2 JUN 2004 WO 01/47893 PCT/ SEOQ 02604 102
-DDCONRG6 )R 6d, or R10, together with R7d, represents C3-6 al kyl ene
(whi ch al I qyl gpgoﬂlggﬁﬁdioq BAhtge! |y interrupted by an 0 atomand/or is
optionally substittted by one or 'more Cl_3 alkyl groups); R' to R

i ndependently represent H, C, alkyl (optionally substituted 5 and/or
termnated by one or nore substituents selected from-0OH halo, cyano,
nitro and aryl), aryl, or R ,nhd R 6d together represent C3_6 al kyl ene;
R'a and Ri mindependef3y_reépresent Cl_6 al kyl (optionally substituted
and/or term nated by one orinore substituents selected from-COH halo, 1io0
cyan, nitro and aryl) or ary); D represents a direct bond or Cl-6 al kyl ene;

R1' represents, at each occu nend® when used her ei n, CL.6 alkyl (optionally
substituted and/or term pat o
-OH, hal o,

one or nore substituents selected from is

cyano, nitro_amns ol Het 7; R4 represents H, halo,
CL-6 al kyl, -OR18, -E-NWR ther with RI, represents =0; R5
represents H C .6 a er fwth R4, represents =0;

N—R1 |

wherein

the wavy bond represents optional endo- or exo- stereochemistry;

one of R! and R? represents R'* and the other represents a fragment of the

10 formula Ia,
R4

R57[_A +

R represents C,,, alkyl (optionally substituted and/or terminated by one
or more groups selected from halo, cyano, nitro, aryl, Het!, -C(Q)R”,

15 -OR®, -NRY)R, -C(O)XR’, -C(ONR™R™ and -S(O)LR"), Het,
-C(O)R™, -C(O)XR®, -C(O)N(R'R™ or -S(O),R";



20 R18 represents H, C, .6 alkyl, -E-aryl, -E-Het8, -C(OR2, _C(O)O?ZzlPJﬁ)mum
-C(O N(R22a) R22h:. R19 represents H, C -6 alkyl, -E-aryl, -E-Hets,

SO R OB R b, -S(02R21c, -[C(O]pNR2za) R22b or PCEENMRIGE: R20
represents H, C, .6 alkyl, -E-aryl or -C(OR21d; 25 RRZlato R 1Id

I ndependently represent, at each occurrence when used herein, C -6 alkyl
(optionally substituted and/or term naped by one or nore substituents

| ected f ; I N R11 d ,R21d
Il B ol ool S M oo 10
d Rnlyy imd ; h : her ei n,
s, S0 0, CUCHR R SRR A MR MED: "L
bstit t t (We) 9. 1l )
P e g i 006 | oy Aot iR 8

repr esent s andt -NHE(OREY| rayt corbier’, use R Mertepether WitheR!, besfeints
C-4al kyl ene; p represents or 2; Het' to Hetl2 independently represent,

at eachsocéiradkiddenewwhichselkyléne greupiis optioneHly tintetmsgited byeaber #6m

het er ocycl i c _graoups containing one or nore heteroatons selected from
oxygen, ni ﬁﬂ@PQédS&PHPMHXWbmt}HWhhHCQr@@@ Gr.eabkyligrowpd)y substituted by
one or nore,substituents selegct from - oxo0,_ hal o, cyano, nitro, C1_6
Ryt G BEeRese iy Con flkabyoplioRalin SHbsibisd Anglorreminite] Byoros, -
C(O N(R23e) R231,. -N(Rx'). 3 and.- N(R23i) S(0O) 2 i I 3a. to
Ro3) 1 ndopBhG kg Shslibign? £6eged o Balo 1y b had FClOR'S”

i ndependent| )ér);l'epr esent H,

10 RP represents H, C,, alkyl or aryl;

R® represents H, C,¢ alkyl (optionally substituted and/or terminated by
one or more substituents selected from -OH, halo, cyano, nitro and aryl),
aryl, -C(O)R'" or -C(O)OR!;

15 R and R' represent C, alkyl (optionally substituted and/or terminated
by one or more substituents selected from -OH, halo, cyano, nitro and

aryl) or aryl, or R represents H;

X represents O or S;

20 R’ represents, at each occurrence when used herein, C, , alkyl (optionally
substituted and/or terminated by one or more substituents selected from
-OH, halo, cyano, nitro, aryl, C, alkoxy, -SO,R!* and Het%):

RY represents C, 4 alkyl or aryl;

25 R!® represents, at each occurrence when used herein, H, C,,, alkyl,
C,s alkoxy (which latter two groups- are optionally substitated and/or
terminated by one or more substituents selected from -OH, halo, cyano,
nitro, C,, alkyl and C,, alkoxy), -D-aryl, -D-aryloxy, -D-Het,
-D-N(H)C(O)R'®, -D-S(O),R'™, -D-C(O)R!®®, -D-C(O)OR'™,




Arepresents a di rect bond, -J-, -J-N(R24) - or -J-O (in which Iatt%zt 2004
20 groups, ) or O- is attached to the carbon atom bearing R4 a I@?
B represeWtos"1“283 Z- N(R) -N(R25)-Z-, -Z-S(O), 7, -Z-O PCTSPadIshis | atter
two groups, Z is attached to t he carbon atom bearing R4 and R5),
-N(R2S)C(O O Z-, (in which latter group, -N(R25) is attached to the carbon
atom bearing RO and R ) or -C(O)N(R25) (in Wmch latter group, 25 -C(O

Ayl %ﬁ%hﬁgﬁ GPREEEH ToP ch bstrolggtg‘cﬁrwﬁﬂgd% sra%gésﬁﬁ{;li‘;éﬁ;“ég%e@ed from
- OH, C1 4

o5 i ndeperdihEhyiir sPe BRSO bbnfh BibraBEEs By se Dy Guciicindiorrsos
Cubst tuen O RAY S’Sﬁ?fé%&%gﬁﬂf%%fy% MBI 2176 el ky 1 (opt 1 onal Ty

o ot OREIRGR By et 120 APy %ﬁeﬁ&ﬁ%ﬁ) Rk,

- N( R27mpS( @nﬁ?@lﬁhanmﬁé@mﬁone @Bd‘h@fe sUBBtiRl et QelectBAL frotn ROAR h
i ndependently represent Cl al kyl; R27a to R27m i ndependentl|y repr eéent H or

Cl-6 al kyl ;cysfion nityw esedt aryly smih occRI easd, R% logethe; afpfestart o Rh
and R3 independently represent H or Cl-4 alkyl; 15 wherein each aryl and
aryl oxy gr(fggalﬁhl@gs ot herwi se specified, is optionally substituted; or a

har maceutica) | pt apl e derjvative t her eof ; 20 provided that
P K 2hdRTP independently represent C, alkyl (ognonally substituted
and/or terminated by one or more substituents selected from -OH, halo,
10  cyano, nitro and aryl) or aryl];

D represents a direct bond or C, ¢ alkylene;

R represents, at each occurrence when used herein, C, ¢ alkyl (optionally
substituted and/or terminated by one or more substituents selected from

15 -OH, halo, cyano, nitro and aryl), aryl or Het";

R? represents H, halo, C,4 alkyl, -OR*, -E-N(R')R® or, together with
R®, represents =0; |
R’ represents H, C, ¢ alkyl or, together with R*, represents =O;

20 R™ represents H, C,4 alkyl, -E-aryl, -E-Het®, -C(O)R?"*, -C(O)OR?™ or
-C(O)N(RZ)R?®;
R" represents H, C,; alkyl, -E-aryl, -E-Het}, -C(O)R?", -C(O)OR?",
-S(0)R™¢, -[C(O)],NR™)R™ or -C(NH)NH,;
R? represents H, C, ; alkyl, -E-aryl or -C(O)R?:

25 R¥2 10 R?" independently represent, at each occurrence when used herein,
Cis alkyl (optionally substituted and/or terminated by one or more
substituents selected from halo, aryl and Het®), aryl, Het'’, or R*** and

R?*Y independently represent H;



(a) when A represents -J-N(R24)- or -J-O, then: (i) J does not repﬁ@%mm

Cl al kyl ; (ii) B does not represent - N( R25) - -N(R2
| atter gf‘gﬁﬁlﬁ R25) is attached to the carbon atom bearirk TIQZF"& eP0R5), 25

-S(On, -0- or -N(R2S)C(O O Z- when R4 and R5 do not together represent
=0; (b) when R4 represents -OR18 or -N(Rl) (R20), then: (i) A does not
represent -J-N(R24)- or -J-O; and 2 203UN 200 WO 01/ 47893 PCT/ SEOCQ 02604

105 (i) Reogggner %ﬂfﬁ%ﬁﬂéntﬁ!\‘(r@%@senb atNe&Eh o%cal(r'ﬁggg‘h{vﬁg? Oﬁi’s&etder group

N(R s) is attached to the carbo m bearing R4 a -0- or
- N(R25) C( OHfereis; H(@)C\Mﬁﬁlmyﬁ(élﬂﬁtﬁml NfubsBruehd ﬁﬁi/op@él‘i'nmhfé%ﬂbﬁ%nér& RS do

not together 5 represent 0; and (d) the conpound is not:

(8p) - 4- ani noerE- cshbstntueﬁ&sneﬂ'lbmgl fo(B-Hat)z wiyl 3ambz dbéttYy, cirgt, Het12 or

[3.2.1] oct-8-yl)benzam d e; (S)-N(3-benzyl-3-azabicyclo 3.2.1

] oct - 8-yl )lﬂgﬁhthmwemt@g-ﬂky@eicpmahlyl nerptgth bl )aox@oaorg i de; or
(S)-N-(3-benzyl -3-azabicyclo [3.2.1 ] oct-8-yl)-4-am no-5-chloro-2-(1-
met hyl - 2- bk yﬁprqsekgﬁbeﬁzaﬁﬁhj@r:ﬁyapa@w%hqnd@sech hereigorm alireet abord @itned i n
Claim1, he optional substituents 15 on aryl and aryl oxy groups
are one or Qlj ps selected from-CH, halo, Het', cyano, nitro, .6

lkyl, O - 7a) R27b, -C(O R27c, -C(0)OR27d, - C(0) N(R27e) R27f,
?N(éﬂg)q@)%%‘%%‘?\l %%qumebq yRere, - Ao) Ao NCReTe)

Het' to Het"? independently represent, at each occurrence when used
10 herein, five- to twelve-membered heterocyclic groups containing one or

more heteroatoms selected from oxygen, nitrogen and/or sulfur, which

groups are optionally substituted by one or more substituents selected from

-OH, oxo, halo, cyano, nitro, C,4 alkyl, C, alkoxy, aryl, aryloxy,

_NR®)R?, -C(O)RZ*, -C(O)OR™, -C(O)NR¥R?, -N(RPHC(O)RZE
15 and -NR®)S(0),R™;

R*™ to R¥ independently represent C,, alkyl, aryl or R** to R

independently represent H;

A represents a direct bond, -J-, -J-N(R*)- or -J-O- (in which latter two
20  groups, N(R*)- or O- is attached to the carbon atom bearing R* and R®);

B represents -Z-, -Z-N(R%)-, -N(R®)-Z-, -Z-S(0),-, -Z-O- (in which latter

two groups, Z is attached to the carbon atom bearing R* and R?),

-NR*)C(0)O-Z-, (in which latter group, -N(R%) is attached to the carbon

atom bearing R® and R') or -C(O)N(R®)- (in which latter group,
25 -C(O) is attached to the carbon atom bearing R and R);

J represents C,, alkylene optionally substituted by one or more

substituents selected from -OH, halo and amino;

Z represents a direct bond or C, ; alkylene;

R* and R* independently represent H or C, ¢ alkyl;



-S(0O,,R26¢c, and/or -0OS(O 2R2", wherein Het', R26b to R26d, R2la to I?Zf%N 2004
and n are_as defined in Claim1, provided that when substituted by one or

20 more HEPMEM8p(s), any aryl group(s) that said Het' grBGHEEYEY be
substituted with may not itself (thenselves) be substituted by any Het'
group(s). 3. A conpound as claimed in Claim1 or Claim2, wherein Ra to Rh
all 25 represent H 4. A conmpound asjghainmed in any one of Clains 1 to 3,

wherein R régl%rs@ﬁt@rﬁﬁ o al kyl (optionally substituted and/or
term nated Dy one or ~nore yroups selected fromhal o, optionally

substituted aryl, Het', 2 2 JUN 2006 WD 01/ 47893 PCT/ SE00102604 106
-Q(OR7a, -0, -N(R8)Ric, -C(OXR9, -C(ONRL)R7 d and - S(O) 2R11), Het2,
- O Rra, -BXfpiE¥dats SAOHNRERticHal ssbsdidEnis-seectell HOMRQUWH, &parfd @i med in

Claim4, wherein R to R d independently 5 represent, at each ‘occlrrence,

H, Cl-5 al kalo,( adtioond,ky adkyfist(optibeallyn tiratinhedn byat 24(HYCDYORM=yor €
substituents selected from - Cl-4 al koxy, halo, cyano, optionally

OH
subst i t 6t edCar yalkoxs 3-NERFHRER 0GR o pt-GERIORF, suBEOHNEREMRYY! or
Het4, or R d ether_wth represents C3 d_ al kylene. io 6. A conpound
as clai ned -N&%ﬁ%ﬁ@)@{mm&(&%&@hﬁgﬁ)&e“m@ 7_"336(%)§ﬂ26b, (-SEONRTE, | y
substituted a(r}gd/ rlgdjat ed by one or nore substituents selected from
hal o, aryl 38 I-M 13) or optionally substituted aryl. 7. A compound as

| ai med i [ - ' 13 t 3 al kyl 15 . 8. A
go?r;)gﬁndl 2&%’3&%#@%&@%&&%&%@@ aiﬁka%_7, awh)ér ein Rgr ?(ra)p/)r esents H,
Cl-4 al kyl [ l; ' hoated b ti |
subst | tut el anors, andertibhly SRR G MIORO Ria2 or 20 - 5O CRu46
10

n represents, at each occurrence, 0, 1 or 2; and
R* to R" and R? independently represent H or C, ; alkyl;

15 wherein each aryl and aryloxy group, unless otherwise specified, is

optionally substituted;
or a pharmaceutically acceptable derivative thereof;,

20  provided that
(@) when A represents -J-N(R**)- or -J-O-, then:
()  J does not represent C; alkylene; and
(ii) B does not represent -N(RZ)-, -N(R®)-Z- (in which latter group
N(R%) is attached to the carbon atom bearing R* and R°),
25 -S(0}),-, -0O- or -N(R¥)C(0)O-Z- when R* and R® do not together
represent =Q0; ‘
(b) when R* represents -OR'® or -N(R")R?), then:
(i) A does not represent -J-N(R*- or -J-O-; and



9. A conpound as clainmed in Caim8, wherein Rl4a and Rl4b represent legﬁm&“m‘

al kyl (oRtj substituted and/or termnated by aryl) or _aryl. 25
conpoundggg%gﬁjgélgélmd in any one of Clains 1 to 9, wherein T”?%’Bfﬂé@énts, at

each occurrence, Cl_8 al kyl (optionally substituted and/or term nated by
one or nore substituents selected from-OH, halo, cyano, optionally
substituted aryl, CM al koxy, -SO2R 5 &08 Hets). 2 2 JUN 2004 WO 01/47893

PCT/ S E00102604ii10% ddds nét PANTRZG], ANTRA%)L2. gng%@e%p]mé@%gﬁﬁel?ﬁ

represents Cl-4 al kyl or aryl. 12. conpound “as In a of

Caims 1 to 11, whéei@*) Rl attachebrtos iy Tarlidn A6k %Qﬁﬁ%eReeanﬁR()‘,l_B
al kyl, Cil-4al koxy (which latter two groups are optionalTy substituted

‘and/ or terminated b§(@Ke -6 aNERHAOYOtTent s sel ected from-OH, hal o and
Cl al koxy), -D-(optionally substituted aryl), -D-aryloxy, -D Het6,

-D-S(O 2R17T8) orhem1d repgeantera dirept brogd, rtggm R'eand R3.d aiokytbgethel0 13. A
conpound as clained in aim 12, wherein Rlla represents Cl-4 alkyl or
optionafly subdeRTEREFE@rd 14, A conpound as claimed in any one of O ains

1to 13, V\/gg)gei n D 15% rqes]i_ents a direct bond or Cl.3 al kylene. 15. A
compound addki AGEYEPRR {f) e of Claims 1 to 14, wherein R' represents,

a0 each oceurr gSRanEh o' bAoAy BUASILL S5 apth ol term nat ed
(r:]glrrgf)ugcli_gsaf::(?_,@gﬁ&énss_%w %%lz(r)rs 1 to 15, wherein R4 represents H,
(S)-N-(3-benzyl-3-azabicyclo[3.2. 1]oct-8-yI)-4-amino-5-chloro-2-(1-
10 methyl-2-butynyl)oxybenzamide; or
(5)-N-(3-benzyl-3-azabicyclo[3.2. IJoct-8-yI)-4-amino-5-chloro-2-(1-
methyl-2-butynyl)oxybenzamide hydrochloride.

2. A compound as claimed in Claim 1, wherein the optional substituents
15 on aryl and aryloxy groups are one or more groups selected from -OH,
halo, Het', cyano, nitro, C,4 alkyl, C,¢ alkoxy, -N(R¥*)R?™, -C(O)R>,
-C(O)OR™, -C(ONRP9)R?, -NRTC(O)R™, -N(RT™S(0),R*®,
-S(O),R**, and/or -OS(0),R?**, wherein Het!, R*" to R?¢ R?2 to R¥m
and n are as defined in Claim 1, provided that when substituted by one or
20 more Het' group(s), any aryl group(s) that said Het' group(s) may be

substituted with may not itself (themselves) be substituted by any Het!

group(s).

3. A compound as claimed in Claim 1 or Claim 2, wherein R* to R" all

25  represent H.

4. A compound as claimed in any one of Claims 1 to 3, wherein R®
represents C, 3 alkyl (optionally substituted and/or terminated by one or

more groups selected from halo, optionally substituted aryl, Het',



17. A conpound as clainmed in any one of Clainms 1 to ' 16, wherein R52&2ﬁJN 2004
represents H or Cl.2 alkyl. 18. A conpound as clained in any one of al ns
1 to 17, WRAMEHS3R $ represents H, Cl4 al kyl, -E-(optionaPCy/SEupesit ut ed
aryl) or -E-Het8. 2 2 JUN 2004 WD 01/47893 PCTI S EOOI 02604 108 19. A
conpound as clainmed in any one of Clains 1 to 17, wherein R 9 represents

H Cl4 alkyl, -E-aryl, -E-Hetg, -C(O Rk or -C(O OR21b. 20. A conpound as

e L S L e
17, 19 v 7 | ¢ [ CL.4
o, e O B SesoMiemgedi g teent o

(optionally tuted a one hore substituents
selected from 1 o halo and aryl) or aryl. 22. A conpound as clained in any
one of Clains 1 to 21, wherein E represents, at each occurrence, a direct

bond or C -2 ahlyimepuundlas eRiméddanDhinds ashetein R th RAnvd&gradeht ai ms 1
to 22, wherein Het' to Het8 (as appropriate) independently represent, at
each ocsur meprasent,udt] sachsencuresned, Hvhe) k yallaylofoptionally aubstituesdoami/oe and/ or
bicyclic five-_to twelve- nmenbered heterocyclic groups containing between
one” and foderminated bt oM OF dnete sHbstiansxsalesied framodeH, £Bdy/ atkoswyl, f ur ,

whi ch grou% 20 are (ﬁ%t.i %2]3' !&i} subst&'stu eg_‘ ohe or nore substituents

sel ected f B3IR-0SRR0, PRtgD2ly sybstipiedsanyly Het” eadi-NHEQ)R )NoRrbgnalkp 3,
-C(O R23c, _- - Q) N e)R2.. and )\ R23 O R23h. | am 24. A
conpound a?%@"%gﬁ% oﬁ}gﬁg[m aé,ﬁzﬁﬁéggghﬁr \X’Eﬂ{ 8Mﬁ%’%?sgémi(ge£¥%@8ﬁt ly
represent Hor Cl1_3 alkyl. 25. A conpound as clainmed in any one of Clains 1
to 24, wherein A

10 6. A compound as claimed in Claim 5, wherein R* represents C,; alkyl
(optionally substituted and/or terminated by ome or more substituents

selected from halo, aryl and -NHC(O)R"®) or optionally substituted aryl.

7. A compound as claimed in Claim 6, wherein R represents C,, alkyl

15 or aryl.

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

represents H, C,, alkyl (optionally substituted and/or terminated by

optionally substituted aryl), optionally substitated aryl, -C(O)R'* or
20 -C(O)OR',

9. A compound as claimed in Claim 8, wherein R** and R'* represent

C, alkyl (optionally substituted and/or terminated by aryl) or aryl.

25 10. A compound as claimed in any one of Claims 1 to 9, wherein R®
represents, at each occurrence, C,q alkyl (optionally substituted and/or
terminated by one or more substituents selected from -OH, halo, cyano,

optionally substituted aryl, C,, alkoxy, -SO,R'® and Het’).



represents a direct bond or -J-. 2 2 JUN 2U 4 WO 01/47893 PCT/ SE00/ 028044\ 2004
109 26. a,d:%rmgﬂnd as clainmed in any one of Clains | to 25, wherein B
represent & C 4887 N(R25)-, -Z-S(On or -z-O (in which | aPtTPEQHREN

groups, Z is attached to the carbon atombearing R4 and RS). 5 27. A
conpound as clainmed in any one of Clains 1 to 26, wherein J represents

Cl1.5 al kyl ene optionally substituted bl0done or nore substituents selected

from-OH halo Andompdimd 28 ofeigdpdanGlasn CI@I WRthrbih a0y Qéi@e@&m@ ains |
to 27, wherein Z to represents a direct bond or Cl.3 al kylene. 29. A
conpound asCg¢} alkiydebriaryhny one of Cains | to 28, wherein n represents 0
or 2. 15 30. A conpound as clained in any one of Clains 1 to 29, wherein R~
represents H or Cl4 alkyl. 31. A conpound as clained in any one of Clains 1
to 30, wherejn represents CH 20 32. A conBoqnd as clained in any one of
Cains 1 toldl, Avfinppundas claiseds thasy omg of Claims bpe ildnavheebs R uent s

by - N L0 FBRSERSa Al S3gh SCRRBGE B Caa A0 b S SV B RilARRT W9 I ai
compound asBiSBY ety optsg S sibynifRy AR, B¥RSaarEs Pl pipogy more * 1
substituents selected from -OH, halo and C,, alkoxy), -D-(optionally
substituted aryl), -D-aryloxy, -D-Het®, -D-S(0),R'™, or R, together with
R™, represents C, 4 alkylene |

10

13. A compound as claimed in Claim 12, wherein R'™ represents

C,.4 alkyl or optionally substituted aryl.

14. A compound as claimed in any one of Claims 1 to 13, wherein D

15  represents a direct bond or C,; alkylene.

15. A compound as claimed in any one of Claims 1 to 14, wherein R"
represents, at each occurrence, C,; alkyl (optionally substituted and/or
terminated by one or more halo atoms), optionally substituted aryl or Het’.

20

16. A compound as claimed in any one of Claims 1 to 15, wherein R*
represents H, halo, C,, alkyl, -OR* or -E-N(R" )R,

17. A compound as claimed in any one of Claims 1 to 16, wherein R

25 represents H, or C,, alkyl.

18. A compound as claimed in any one of Claims 1 to 17, wherein R'®

represents H, C,, alkyl, -E-(optionally substituted aryl) or -E-Het?.



represents C, 4alkyl. 35. A conpound as clained in any one of O ains % 2dUN 200
33, wherein R3 5 represents Hor C .2 alkyl. 36. A pharmaceutical

for mul at i 9P $EFdi ng a conpound as defined in any one of PET&EAY03604 o 35

in adm xture with a pharnmaceutically-acceptable adjuvant, diluent or
carrier. 10 37. A pharmaceutical fornulation for use in the prophylaxis or
the treatnment of an arrhythm a, conpri08i ng a conpound as defined in any

one 5% 0 29 A déinfund 3 i AP et SRlinfied o Ak1RRGRoR T &1 T8 1

to 35 for use as a armaceut1 cal . ou as defined in any one of
Clains 1t fs HS€.i ke - pPhy-gpess - ghatyre 2f  an

ar r hyt hnmi a.Or ges‘?fg's }flﬁglﬁsékgf gp{:rgr?pgjund as ég)gnetgri ?{gﬁgﬂ%f one Clains 1
to 35 as active ingredient for the manufacture of a medi canment for use in
the prophylaxis or the treatnent of an arrhythma. 25 41. The use as

cl ai ned i n 20.ai Anct@yponinek & claihed & ahy tonei of Chims hto ildl oot 9, wheesinr i cul ar
arrhythma. 2 2 JUN 2'S4 111 42. A_process for the preparation of a
conpound of R¥oeptasants Hs Glerllgd@ri-E-atyla ai m | whi ch conprises: (a)
reaction of a conpound of fornmula HAor IIB, Rz R3, NR _NHIIA JIB

21. A compound as claimed in any one of Claims 1 to 17, 19 or 20,
wherein R** and R*® independently represent C,, alkyl (optionally
substituted and/or terminated by one or more substituents selected from

10 halo and aryl) or aryl.

22. A compound as claimed in any one of Claims 1 to 21, wherein E

represents, at each occurrence, a direct bond or C,, alkylene.

15 23. A compound as claimed in any one of Claims 1 to 22, wherein Het'
to Het® (as appropriate) independently represent, at each occurrence, fully
saturated, wholly aromatic, partly aromatic and/or bicyclic five- to twelve-
membered heterocyclic groups containing between one and four
heteroatoms selected from oxygen, nitrogen and/or sulfur, which groups

20 are optionally substituted by one or more substituents selected from oxo,
halo, cyano, C,; alkyl, C,, alkoxy, -N(R®HR®®, -C(O)R?**, -C(O)OR™*,
-C(ONR®R*', and -NR*))C(O)R*"

24. A compound as claimed in Claim 23, wherein R™ to R®"

25  independently represent H or C,; alkyl.

25. A compound as claimed in any one of Claims 1 to 24, wherein A

represents a direct bond or -J-.



wherein Rl, Rl, R3 and R to Rl are as defined in Caim1, with a coppoymad
10 of fornmula 111, R'-L'" El wherein Rea represents (as appropriate)
either RWYBPIRF? ' represents a |eaving group and R anﬁ(%{s%ﬁ@z(’ﬁé

defined in CQaim1; (b) for conmpounds of formula I in which RL or R2 (as
appropriate) represents -C(OXRO or -C(ON(R14)R', reaction of a conpound
of formula 15 IVA or 1VB, 2 2 JUN 20®912 RIVA 5 IVB wherein R3 and R to
R are as dgfipedonpddrd M Elaitkaediis A8 88k s ARRYE 10 QSI,d“Jﬁer@iﬁthRz

represent a fragnent” of fornula la, as defined in Claim wth a conpound

of formul ardpresBine- FZY VDNE@P)- R3Z-S(@xs ant SZ-ORYiwrwhishR1dtkd dared 0, RO,
R and X are as defined in daim1l; (c) for conpounds of forrmula I in
‘whi ch R ogréupy, &6 inppadeditatthy carbepratsmnbearing(K) MdRRLO, reaction of a
conpound of forrmula 11A or JIB (as io0 appropriate), as defined above
(except that R or R (as appropriate) does not represent R1), with a

conpound of _fornmula VI, RL-N=C=0O. VI wherein Qis.as defined in Caim1l;
5 27. A compound as claimed m any one of Claims 1 to 26, wherein J

represents C, 5 alkylene optionally substituted by one or more substituents

selected from -OH, halo and amino.

28. A compound as claimed in aily one of Claims 1 to 27, wherein Z

10 represents a direct bond or C, , alkylene.

29. A compound as claimed in any one of Claims 1 to 28, wherein n

represents 0 or 2.

15 30. A compound as claimed in any one of Claims 1 to 29, wherein R*

represents H or C_, alkyl.

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

represents CH.

20
~32. A compound as claimed in any one of Claims 1 to 31, wherein R®
represents one or more optional substituents selected from -OH, cyano,
halo, nitro, C,, alkyl (optionaily terminated by -N(H)C(O)OR**) and
C,4 alkoxy. '
25

33. A compound as claimed in Claim 32, wherein R® represents one or

twWO Cyano groups.




(d) for conmpounds of formula | in which R or R2 (as appropriate) 1?
.represents a fragnent of fornula la in which A represents CH2 and R4 2 JUN 2004
represents -CH or -N(H)R19, reaction of a conpound of fornula HA or 111B,

as defined above (except that R or R2 (as appropriate) does not represent
a fragment of fornmula la), with a compound of fornmula VII, 2 2 JUN 2004
113 VIl R6 wherein Y represents O or N{{® 9) and Rs, R6, R 9, B and G are as

defined in,d aj : f.OL; faraula I jn,which in_the

f r agment o&#‘o%ﬁjﬁoﬁa@s élaﬁg%?gggﬁg S&Eeng(?i%%%clt *Oo?iﬁgfwcléérs%gound of
formula VII I I%]*@Z RBRNRR OHZRa RB/OHZ R3--,NAVIVA R
VI H B V\herrléﬁrﬁgé?t,y(%zf, , R to R, Aand Z are as defined in Claim1l, and
R and RZ (as appropriate) are as defined in Claim1l (except that, in each
case, they do not represent a fragnent of fornmula la), with a conpound of

formul a I X35 OA &Bmpound as claimed in any one of Claims 1 to 33, wherein R?

s represents H or C,, alkyl.

36. A pharmaceutical formulation including a compound as defined in any
one of Claims 1 to 35 in admixture with 2 pharmacentically-acceptable
adjuvant, diluent or carrier.

10
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.

15 38. A compound as defined in any one of Claims 1 to 35 for use as a

pharmaceutical.

39. A compound as defined in any one of Claims 1 to 35 for use in the
prophylaxis or the treatmnent of an arrhythmia.

20

40. The use of a compound as defined in any of one Claims 1 to 35 as
active ingredient for the manufacture of a medicament for use in the

prophylaxis or the treatment of an arrhythmia.

25 41. The use as claimed m Claim 40, wherein the arrhythmia is an atrial or

2 ventricular arrhythmia.



R Ix wherein R6 and G are as defined in daim1; 2 2 JUN 2004 114 (E))ZIUWZUUL
conpounds of formula | in which Grepresents N and B represents Z- ©F,
reaction of a conpound of formula VIIIA or VIIIB, as defined above, with
a conpound of forrmula X. L2 X R6 5 wherein L2 represents a | eaving group
and R6 is as defined in Claim1l; (g) for conpounds of formula | in which R4
represents -OR38, in which R18 repre$khts C, .6 alkyl, -E-aryl or -E-Het8,
reaction of a corresponding conpound of fornmula | in which R4 represents
OH with a compound of fornula X, 10 R18i OH XI wherein Rle' represents C, .6
al kyl, -E-aryl or -E-Here, and E and Hete are as defined in daim1l; (h)
for conpounds of forrmula | in which R4 represents -OR', in which R
represents C' alkyl, -E-aryl or -E-Here, reaction of a conpound of fornula
15 XITAor XI1B, z R3 -- NA RL N XU B 2 2 JUN 2004

A process for the preparation of a compound of formula I as defined in
5 Claim ! which comprises:

(a) reaction of a compound of formula HA or IIB,

R? H
R~/ R/
Rd
e R
Re
i R R N—n
A B

wherein R', R?, R? and R® to R" are as defined in Claim 1, with a compound
of formula HI,

10 R®EL! m
wherein R* represents (as appropriate) either R! or R?, L! represents a

leaving group and R' and R? are as defined in Claim I;

(b) for compounds of formula I in which R' or R? (as appropriate)
represents -C(O)XR?® or -C(O)NR'OR™, reaction of a compound of formula
15 IVAorlVB,




115 wherein R or R2 (as appropriate) represents Rl', and Rls, (ﬁSJUNZBDL

R6, R to
above, wth,

Rh, A B, Gare as defined in Claim1l and 12 IS as deflne
a conpound of formula Xl, as defined above; (i) for conpounds

of formula | in which R4 represents “E- NH2, reduction of 5 a conmpound of
formula XII1TAor XI11B, N3 RL NA RAN R2 X1118 R wherein R or R2 (as
appropriate) represents R', and Ra, R3J2RS, R6, R to Rh, A B, E and G
are as defined in daim1; (j) for conpounds of formula I in which R4
represents -E-N(R19)Rgf, io wherein R9 represents/@L-G al kyl, -E-aryl

-E-Het e,

C(O)N(R22 ) R22b, an

-AOf/gla, /(OORIDb, -S(02R21c o -C(O
a correspondi nF?\mm/({)und of formula |l in ani
wi th a conpound of

(R2') R22b, reaction of
@sents -E-N(H) R20

ormula XV, Rl% L1 XTV 15 erein R' represents Cl-6

R2A 3, R21b, RzZ1C, R22a, R22b,} NefYe and E are as

alkyl, -E-aryl -E—He-R@O)RZlZ -C(O) OR21b, -S(QN2R2ke or
)

defined i n O ai mRe as defd ned above; R 2004 116 oy k) for
conmpounds of fomRwl RA represents Rg EONGS ) ', reaction
of a corresp@edin 7 p of formula | iRe gh /R4 répresents -E-N(H R
W th a conmpouno
N L1 N—R1
R R R R
O
IVA VB

10

15

wherein R? and R? to R are as defined in Claim 1, L' is as defined above,
and R! and R? represent a fragment of formula Ia, as defined in Claim 1,
with a compound of formula V,

R¥-H \%
wherein R* represents -XR® or -N(R!)R™ and R™, R®, R and X are as
defined in Claim 1;
(c) for compounds of formula I in which R' or R? (as appropriate)
represents -C(O)N(H)R'®, reaction of a compound of formula IIA or IIB (as
appropriate), as defined above (except that R' or R? (as appropriate) does
not represent R*), with a compound of formula VI,

RY-N=C=0 VI
wherein R'? is as defined in Claim 1;
(d) for compounds of formula I in which R' or R? (as appropriate)
represents a fragment of formula Ia in which A represents CH, and R*
represents -OH or -N(H)RY, reaction of a compound of formula IIA or IIB,
as defined above (except that R' or R? (as appropriate) does not represent a

fragment of formula Ia), with a compound of formula VII,



R222-N=C=0O XV 5 wherein R2' is as defined in aim1l; (1) for corrpmzr}dﬁJ of
formula | in which R represents -E-N(H)[C(O]2NH2, reaction of a N2004
correspondi ng conpound of formula | in which R4 represents -E-NH2 with
oxalic acid diamde; (m for conpounds of formula I in which R4 represents

i 0 -E-N(H)C(NH)NH2, reaction of a corresponding conpound of fornula | in
which R4 represents -E-NH2 with a conpagand of forrmula XVI, R290 C(=NH) NH2
XVl or an N -protected derivative tyhereof, wherein V represents Cl_10 al kyl
or aryl, which groups are optionafl\y substituted by one or nore halo or
nitro 15 groups; (n) for co f formula | in which R4 represents
-OR18, in which R18 represents f/C(OR21', -C(OOR21b or -C(ONR2")Rm
reaction of a corresponding congound of formula | in which R4 represents
-OHwith a conpound of fornula H, 20 R18b_L Il wherein Rl'b
represents -C(O R2la, -C(O OR2 r -C(O)N(RZZ?X 2b, L' represents a

| eaving group and R2'', R21b,gR .apd Rib are as defined in daim1l; (o)

for conpounds of forrmula I in i R4 represents Hor -OH and R5 25
represents H, reduction of a correspoR@li ng conpound of formula I in which

R4 and R5 together represent =O (p) for compounds of fornula | in which R4
repr esent s Wherein Yubepresemts GnopN(R¥) aadrRS MK 'A0B eedPGusYe &f démfequl 2 | i n

which R4 represents -OH, using a halogenating agent; 2 2 JUN 2004 117
in Claim ];

(¢) for compounds of formula I in which, in the fragment of formula Iz, B

5 represents -Z-O-, reaction of a compound of formula VIIIA or VIIB,
R4

R3 I / OH
z

VIIA R¢ VIIB

wherein R®, R*, R*, R* to R?, A and Z are as defined in Claim 1, and R! and
R? (as appropriate) are as defined in Claim 1 (except that, in each case, they

do not represent a fragment of formula Ia), with a compound of formula IX,
OH

G IX
\Y
10 R®

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




(gq) for compounds of formula | in which R and Rs represent H A

represents -J- and B represents -N(R25)-Z- (wherein -N(R-5) is attach&dUNdili
the carbon atom bearing R4 and R5), reaction of a conpound of fornula
XVIITTAor XVI'1JB, R4 5 AXx R wherein R5, Gand Z are as defined in Cdaim1l
and LI is as defined above; 1io0 (r) for conmpounds of fornmula I in which A
represents C2 al kyl ene and R4 and RS f{pget her represent =0, reaction of a

PPy Opr i at fé)of Biscinpoids i torinite TpNTLICRS APRERLIICERL B Wihreten®t o oung
of for mil a 0. Xddibn 8P b S MR Oynha eV RIEY ang.agdare N

appropri ate represents R R3, R4 Ra‘to’

defi ned lnaﬁbﬁé”WithaMd:ﬁp@rﬂQfﬂl@ﬂﬁ@lz@K formula XIX, L2 2 2 JUN 20U 118 xx
Ra wherein B, G and R6 are as defined in Caim1; (s) for conpounds of

formula I in which R3 represents 2and R2 represents
X
N\ N

s wherein L? represents a leaving group and R® is as defined in Claim 1;
(g) for compounds of formula I in which R* represents -OR'®, in which R'
represents C,s alkyl, -E-aryl or -E-Het®, reaction of a corresponding
compound of formula I in which R* represents OH with a compound of
formula X1,

10 R™OH X1
wherein R'® represents C, 4 alkyl, -E-aryl or -E-Het?, and E and Het® are as
defined in Claim 1;
(h) for compounds of formula I in which R* represents -OR'®, in which R'*
represents C, ¢ alkyl, -E-aryl or -E-Het?, reaction of a compound of formula

15 XIIA or XIIB,

G
\

XA R® X8



unsubstituted C 4 alkyl, reaction of a conmpound of forrmula XXi, O S\M)ﬁ @62
wherein R4, Its, R6, Rto R A B and G are as defined in aim1l, 'th! 004

conmpound of forrmula XXII, R31-NH2 XXIl wherein R3' represents
unsubstituted Cl1.4 alkyl, in the presence of a reducing 1 o agent; (t) for
conpounds of formula I in which R represents -C(OOR9 and R, and/or Rb
represent Cl., alkyl, reaction of a cbrjesponding conpound of fornula | in

which RL r 8§ f % ; I@E%sgﬁtsr pr tia MM pONG: QI nore
equi val entéQ% gln%o%gﬁ(lu% 0 -%@?ﬁu)a M 1% Rglida 4’ I’II%’ZRZr}gUﬁf 200 119
wher ei n R3R¥ epr Bs&hiafe &5 définbdih Clafn W ahd 12 1s0RVAdHhedr Mdve, i With he
presence of a strong base; (u) for conpounds of formula I Wi c}'n are 3
-azabi cycl cohipoiind lof formitia X, ristdefined abbvexi de derivatives, oxidation of

t he correspondi ng 3-azabicyclo- 5 [3.2.1]octane nitrogen of a correspondi ng
conpound of(i)ffor eompoupds of fdreulpl é8 aviich ®* representsi-E- N§l,ageductionvof f or
conpounds of fornmula | which are Cl4_al kyl quaternary anmonium salt

der i vat sve compammdcof formuly XA Rro¥BIBs att ached to a 3-

azabi cycl o[ 3. 2. 1] octane nitrogen, reaction, at the 3-azabicyclo[3.2. |
)octane lo nitrogen, of a corresponding conpound of fgegnmula IRWith a
conpound of formula XXI11, as defined above; N—E 7

3 =

A
R N/

XHIA Re XIB

wherein R' or R? (as appropriate) represents R, and R*, R?, R5, RS, R? to
R, A, B, E and G are as defined in Claim 1;
(j) for compounds of formula I in which R* represents -E-N(R¥)R¥,
10 wherein R" represents C, ¢ alkyl, -E-aryl -E-Het, -C(O)R%?, -C(O)OR?®,
-S(0),R**¢ or -C(O)N(R™)R™, reaction of a corresponding compound of
formuta I in which R* represents -E-N(H)R? with a compound of formula
X1V,
R¥*L! XV
15 wherein R"™ represents C, ¢ alkyl, -E-aryl -E-Het?, -C(O)R*!*, -C(O)OR?®,
-S(0),R** or -C(O)N(R**)R™, and R?", R¥®, R R2* RZ Het? and E

are as defined in Claim 1 and L' is as defined above;



(w) conversion of one R5 substituent to another; or (x) deprotection %f
protected derivative of a conpound of formula | as defined in d ai mi 2. JUNS004
43. A conpound of formula I1A or 11B, as defined in Claim42, or a

protected derivative thereof, provided that the conpound is not: () (8 a,

R) - 3- et hyl - 3-azabi cycl 0[ 3. 2. 1 ] oct an- 8- am ne;

8- anmi no- 3- net hyl - 3- azabi cycl o[ 3. 2. 1 ] okkéane; 20 8 -amino- 3 - i sopropyl- 3

- bi I 14 b 3- t
B?Z?Z[Fic(gﬂ%m nopyrlﬁ 2- yI )pﬁgwmltaﬁyf?zyh%za‘glﬁ%ycfo 3. [é@}il%féﬂc og_ e
yl ani ne; or_E3NAR pIHﬁR‘E’ Ie@étio of hatri@sponkisy Y&d\iﬁzﬁ&ﬁi@b?forﬁﬁxlé‘l A

conmpound of forrm a I Aor | VB, as deflned In Caim or a protected

derivati ve Itinewhizh Rﬁieppﬁsmsrpﬁbh‘ld{)ﬂ”fmmlwu}ﬂoim&dﬂfohﬂxﬁﬁ XW¥s defined in
Claim42, or a 30 protected derivative thereo 2 2 JUN 2004 120 46- A

conmpound of formul a REANEC% OB, as defined in CaXW 42, or a protected
derivative thereof. 47 A compound of formula XIUA of XIIIB, as defined in
Cl ai m 43, Ovhq'e%Rprdﬁéétd@@Dgéﬂnﬁﬁmel t hereof. 48. A conpound of fornula

XVII1A or XVIII as defined in i m42 ra praqtected derivative
t hereof . 14} 49 CS%’@G f 9or n’ﬁﬂ“ﬁ‘“i@(l 10asmdeI*"'I’]IﬂIIé'?eI ﬁ Cl E¢RFE3EDE pr ovi ded

15 e B PSS Ot R s S T
protected j, which R* represents -E-NH, with oxalic acid diamide;
(m) for compounds of formula I in which R* represents
10 -E-N(H)C(NH)NH,, reaction of a I:orresponding compound of formula ] in
which R* represents -E-NH, with a2 compound of formula XVI,
R®0-C(=NH)NH, XVI
or an N-protected derivative thereof, wherein R represents C, o alkyl or
aryl, which groups are optionally substituted by one or more halo or nitro
15 groups;
() for compounds of formula I in which R* represents -OR', in which R*
represents -C(O)R??, -C(O)OR*® or -C(O)NR™*R®, reaction of a
corresponding compound of formula I in which R* represents -OH with a
compound of formula XVII,
20 Ri®.13 XV
wherein R represents -C(O)R??, -C(O)OR?"™ or -C(O)N(R®>)R?®, 1
represents a leaving group and R*?, R¥®, R*™ and R®® are as defined in
Claim 1;
(o) for compounds of formula I in which R* represents H or -OH and R®
25 represents H, reduction of a corresponding compound of formula I in which
R* and R® together represent =0;
(p) for compounds of formula I in which R* represents halo, substitution of

a corresponding compound of formula I in which R* represents -OH, using

a halogenating agent;




derivative thereof. 15 50. A compound of formula NXrV, HR3--, /

wherein R3 and Ra to Rh are as defined in aim1 (provided that Ra #d i 2004

do

not all

10

represent H), or a protected derivative thereof.

117
(@) for compounds of formula I in which R* and R’ represent H, A

represents -J- and B represents -N(R%)-Z- (wherein -N(RZ) is attached to
the carbon atom bearing R* and R®), reaction of a compound of forrpula

XVIIIA or XVIIIB,

R4

5 R
Ri , N’
H
Ri__

N

XVIIHA XviiB
wherein R! or R? (as appropriate) represents R, and R®?, R3, R*, R®, R%,
R* to R® and J are as defined in Claim 1, with a2 compound of formula XIX,

2
L
Z

XIX
G
\

R6
wherein Rf, G and Z are as defined in Claim ! and L? is as defined above;
(r) for compounds of formula I in which A represeﬁts C, alkylene and R*
and R® together represent =0, reaction of a compound of formula IIA or
IIB, as defined above (except that R' or R? (as appropriate) does not

represent a fragment of formula Ia), with 2 compound of formula XX,



wherein B, G and RS are as defined in Claim 1;
(s) for compounds of formula I in which R’ represents H and R? represents

unsubstituted C,, alkyl, reaction of a compound of formula XX1,

XXI RS

wherein R*, R®>, R®, R* 1o R®, A, B and G are as defined in Claim 1, with a
compound of formula XXII,

R*.NH, XX1
wherein R* represents unsubstituted C,, alkyl, in the presence of a reducing
agent;
(t) for compounds of formula I in which R' represents -C(O)OR® and R?
and/or R® represent C,, alkyl, reaction of a con'espondiﬁg compound of
formula 1 in which R’ represents -C(O)OR® and R* and R® represent H with
one or more equivalents of a compound of formula XXITI,

R3®.L* XX11
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wherein R*? represents C; 4 alkyl and L*isa leaving group, in the presence
of a strong base;

(u) for compounds of formula I which are 3-azabicyclo[3.2.1]octane-nitrogen
N-oxide derivatives, oxidation of the corresponding 3-azabicyclo-
[3.2.1]Joctane nitrogen of a corresponding compound of formula I, in the
presence of an oxidising agent;

(v) for compounds of formula I which are C,4 alkyl quaternary ammonium
salt derivatives, in which the alkyl group is attached to a 3-
azabicyclof3.2.1]octane nitrogen, reaction, at the 3-azabicyclo[3.2.1]octane
nitrogen, of a corresponding compound of formula I with a compound of
formula XXIII, as defined above;

(w) conversion of one R® substituent to another; or

(x) deprotection of a protected derivative of a compound of formula I as

defined in Claim 1.

43. A compound of formula IIA or IIB, as defined in Claim 42, or a

protected derivative thereof, provided that the compound is not:
(£) (8a,p)-3-ethyl-3-azabicyclo[3.2.1]octan-8-amine;
8-amino-3-methyl-3-azabicyclo[3.2.1]octane;
8-amino-3-isopropyl-3-azabicyclo[3.2.1]octane;
8-amino-3-benzyl-3-azabicyclo[3.2.1]octane;
3-{2-[4-(6-aminopyridin-2-yl)phenyljethyl}-3-azabicyclo[3.2.1]oct-8-
ylamine; or

3-azabicyclo[3.2.1]oct-8-ylamine t-butylcarbamate.

44. A compound of formula IVA or IVB, as defined in Claim42, or a

protected derivative thereof.

43. A compound of formula VIIIA or VIIIB, as defined in Claim 42, or a

protected derivative thereof.
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46. A compound of formula XIIA or XIIB, as defined in Claim 42 or a

protected denivative thereof.

47. A compound of formula XIIIA or XIIIB, as defined in Claim 42, or a

protected derivative thereof.

48. A compound of formula XVIIIA or XVIIIB, as defined in Claim 42, ora

protected derivative thereof.

49. A compound of formula XXI, as defined in Claim 42 (provided that
when R* to R" all represent H, G represents CH and RS is absent, then the
group -A-C(R*)(R%)-B- does not represent unsubstituted ethyl), or a protected

denivative thereof,

50. A compound of formula XXIV,

R A
N
Rd
RC Rb
Rg
Re

Ra

o RO N—H

XXV

wherein R’ and R* to R" are as defined in Claim 1 (provided that R* to R" do

not all represent H), or a protected derivative thereof.
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