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COVPOUNDS AND THEI R USE I N THE TREATMENT OF CARDI AC ARRHYTHM AS Fiel d of

t he I nventwefsdhi s i nvention rel & phar maceut | : f ul

conpounds, in particular conpounds ﬂmmmmmwmmeul in theIPt@ra)esg%hr/r‘g?l{34 of

cardiac arrhythm as. to Background and f¥asw+ Art Cardiac arrhythm as may be

-defined as abnornmalities in the rate, regularity, or site of origin of the

cardi ac i npulEW' BISPADINE ba@REP O UNDSAUWCNDONTHEIR ©BEeINanTaigor mal

sequence of activation. Arrhythm as nay be is classified clinically by

means of the PREMIMENTI@FARDILG ARRH YT MUASavent ricul ar, including

atrial and atrioventricular, arrhythmas and ventricul ar arrhytl uni as)

" and/or by means of rate (i.e. bradyarrhythm as (slow) and tachyarrhythm as
(fast)). 20 | e, Lreatment of cardiac arrhythm as, the negative outcomne

in .clinical I{]‘Pfcg?%&‘(eglg‘é’?“P‘BP exanpl e, the outcone of the Cardiac

Arrhythm @ Suppression Trial (CAST} reported in New England Journal of

Medi ci ne, "321, 406 ('1989)) with "traditional" antiarrhythm c drugs, which

act primaril YTHY iab@widid rélagesC enditsiel Phav@hositicn]l{ chagsl lcoaifouadt hys hm c

drugs), has 25 pronpted drug devel opnent towards conpounds which

sel ectively qartgular campeamnds epdliel | et ivseful t usthpr dteatigemy dfheafdiac

interval. Cass Ill antiarrhythm c drugs may be defined as drugs which

prol ong the trEy$hmisnbr ane action potential duration (which can be caused

by a block of outward K+ currents or froman increase of inward ion

currents) and 30 refractoriness, without affecting cardi ac conducti on.

WO 02/ 04446 WJI%Q%6Q¥§ﬁ4PﬁopAert°f t he key di sadvantages of hitherto known

drugs whi ch act ellaying repolarization (class Il or otherwi se) is that

they all are known to exhibit a unique formof proarrhythma known as toy

| ades de pointes ' (turning of points), which may, on occasion be fatal.

From t he poi ffardfacBshyshmok may bt ydelinheé amiahhoinsaitiesnndhe trates rqgudartyenon

(whi ch has al so _beep shown _to be exhibited as a result of adm nistration of

non- car di ac @Y% QU EHEH: ohBe srdias itmdulse; oy ay disterbaness ép coadusiien

orovi &1 on of HPACERTS BhCERPPTON Free s R RYBARR I b basea on

bi spi di ngg ( 3ahsHcAZ2RhRYAY 0D Reddd ATANRS e K RAWNF V&E%ihati?é. alia
i nternational patent applitcations WO 91107405 and WO 99/ 31100, "Eur opean

pat ent appl i capravestriQbr0ddcludie 24hal 30A 8 ovedbBeB43, adhithnrids amed 665
228, Cerman patent applications 15 DE4 28 792, DE 26 58 5S8 and DE 27 44
248 and US paeshicls, sghythguas)lasder aa2 mepnssof rate, (i, 45edpathythmiss, 858

and 5, 786, 481,, a || _as joyrnal articles including inter alias .I. Med.
Cl aern. 39, %@9@3@£g§§$waﬁhﬁﬁﬁﬁﬁféﬁﬁbkes. 24, 149 (1991); GCircul ation, 90,
2032 (1994); Aural. Sci. 9, 429, (1993); .and J. Med O aeni. 20, 1668
(1977) .- Known bi spi di ne-based zo antiarrhythm c conpounds i ncl ude

bi saram lpg In the treatment of cardiac arrhythmias, the negative outcome in_clinical
(syn-9-(4-chl orobenzoyl oxy) 3- net hyl - 7- et hyl - 3, 7-di azabi cycl o[ 3. 3. 1] nonane),
t edi sam | trials (see, for example, the outcome of the Cardiac Arrthythmia Suppression

0 ar 1Y 52 TASE Wpdrica T "New Brgtatha Totmal of Mediine, 321, %40t 11 Moan
(3- (4-chl or obeaedy | i -4 PR | artiahSHBERPHENE! iiteR A4 BHRREY by
slowiﬁg the conduction velocity (class I antiarthythmic drugs), has
25 prompted 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 from an increase of inward ion currents) and

T
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30  refractoriness, without affecting cardiac conduction.




SAZ-VI|-23 (3-benzoyl -7-iso-propyl -3, 7-di azabi cycl o[ 3. 3. 1] nonane), G.&25
V-13 {3-[4-( 1H i m dazol -1-yl)benzoyl]-7-iso-propyl-3,7-diazabicyclo [3.3.1

] nonane) , wdhzidNa84 (7-[4' -( 1H i m dazol o- 1-yl)-benzenesul §@m¥tdi/o1s44
3-iso-propyl -3, 7-di azabi cycl o[ 3. 3. 1] nonane di hydroperchl orate an

anbasi | i de (3-(4-am nobenzoyl)-7-benzyl23, 7-di azabi cycl o[ 3. 3. 1] nonane) .
WO 02/ 04446 PCT/ SE01/01544 3 Further bispidine conpounds are known from
inter alias. .of thdva&: ' (#; . ' Acadg. i
Chenz. 34( 5-%?)“1‘1,5 ozf(])ztsh( 1936)@;% 5‘.”“%3%?5 ge@%", iy (d;rgg%)s‘? hitfadet B9\,
Chem - Chi ndelayinpeepglarizatien (l4gh) I 30bthet ®16€) is Hhaosiioalbuse kbolwhuo and
Silicon 123, 385 (1997); J. Gg. 5 Chena. 42(6), 937 (1977); and J.

Mol ecul ar Stexbahitirae uniue feun (abpg)arrhyshmas knowrprais siongdest danebivtest a
novel group of

el ect rophysi %gigaglpgiﬁ?f?)lff‘gﬁljcﬁ%éﬁe% ﬁ%gggég%sfﬂgfgﬁgﬁ{' ¥ %%F@tg. ca:c
car di ac” & ropRr ey oY Sl ReEISY ok iR PLhBruREN ubii B8 B R nvent i on
there is prayodsdid eRPOHIBReP bs L Fulttof adﬂaﬁligﬁé’ti&? 0?"110?1—?&@% frtpsRa2 Ras

N.~ 1 RRwherein R- represents a structural fragnent of formula 'a, ~A B
R6 | a R4 R5 sibh; aR4 phenothiamies, Hiridyelio, aGtidéprebdants, -abtiBRtamidesNaRg) R9, or
R4, together with R5, represents =0 WO 02/ 04446 PCT/ SE01/01544 4 RS
represents Hntibtotirshlikyd keyrpmblem dgebheplved: in rdg preyisisge of $Ifotive
represents a di r%ct bond or & _4 al kylene; R~ represents H, Cl1_6 al kyl,
_E-aryl, -E3Eprhythig)diugs, - C(O)OR b or ' -C(ON(Rt ta)Rt tn~ 5 R8 re
resents 1Iai C _alkyl -E aryl -E-Het' -C(ORoa -C(OORDb -S(0O ZRt 0~~
~C(O~nN(Rt ta)Rt t6 or -C(NH) NH2~

Antiarthythmic drugs based on bispidines (3,7-diazabicyclo[3.3.1]nonanes),

are known from inter alia international patent applications WO 91/07405
and WO 99/31100, European patent applications 000 074, 301 245,
306 871, 308 843, 461 574 and 665 228, German patent applications
15 DE 24 28 792, DE 26 58 558 and DE 27 44 248 and US patents 3,962,449,
4,556,662, 4,550,112, 4,459,301, 5,468,858 and 5,786,481, as well as
journal articles including inter alia: J Med. Chem. 39, 2559 (1996);
Pharmacol. Res. 24, 149 (1991); Circulation, 90, 2032 (1994); Anal. Sci. 9,
429, (1993); and J. Med Chem. 20, 1668 (1977).- Known bispidine-based
20  antiarrhythmic compounds include bisaramil (syn-9-(4-chlorobenzoyloxy)-
3-methyl-7-ethyl-3,7-diazabicyclo[3.3.1]nonane), - tedisamil (3,7-di-(cyclo-
propylmethy!)-9,9-tetramethylene-3,7-diazabicyclo[3.3.1]nonane),  SAZ-
VII-22  (3-(4-chlorobenzoyl)-7-iso-propyl-3,7-diazabicyclo[3.3.1]nonane),
SAZ-VII-23 (3-benzoyl-7-iso-propyl-3,7-diazabicyclo[3.3.1]nonane), GLG-
25 V-13 (3-[4-(1H-imidazol- 1-yl)benzoyl]-7-iso-propyl-3,7-diazabicyclo-
[3.3.1]nonane), KMC-IV-84 (7-[4‘-(1H-imidazolo-1-yl)—benzenesulfonyl]-
3-iso-propyl-3,7-diazabicyclo[3.3.1]nonane dihydroperchlorate and
ambasilide (3-(4-aminobenzoyl)-7-benzyl-3,7-diazabicyclo[3.3.1]nonane).
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RO represents H C _6 alkyl, -E-aryl, or -C(OR a; E represents, at each
occurrence when used herein, a direct bond or & _4 alkylene; 10 R ato R
a i ndependgptobpsfsgpresent, at each occurrence when used heﬁg’f@mﬁ]s{% al kyl
(optionally substituted and/or term nated by one or nore substituents
selected fromhalo, aryl and Het2), aryl3, Het3, or Ra and Rtoa

i ndependently represent HH Rt'a and R tb independently represent, at each
occurrence Wranhes Sspigéinel Bompdutils Gte Gnaky fron®Phtdnaliby mibst i jfeled
and/or term nated by one or nore substituents selected fromhal o, aryl and
Het4), aryl, (HetiS2501 (R9Q0xnBulRkt Polis/t dged hEmi. Cépme $d(5-613205 §1984)ede, whi ch
al kyl ene group i s _opti onall% interrupted by an oxygen atom n represents 1
“or 2; 20 A réfigeSénts 60G8143 JIRPR); Ly JoMedy (hem inClfinisn Tharapeuticgp
groups, Jis t bi,spi di itr n at ; I esents -L-,
“L-N(R 3) -, 1%61%(?16&670’)1:% E?%)hﬁ’f Ol %ﬁlﬁg’cﬂ’“? Bl ﬂ? ﬁégt(ﬁghnf g’f’sups, L
is attached h r Iyl 4 ; I nts a direct
bond or C?_Gtglszylg%f;@f Q?ﬁt(?pr Sgﬁ(?'é' @I_égulaﬁ@flg?éﬁe ?ﬁ’cfésﬁggrggzents a
direct bond or C _4 alkylene; p represents 0, 1 or 2;, R 2 and R 3

i ndependently represent Hor C, _a alkyl; h 30 WO 02/ 04446 PCT/ SE01/ 01544
S R6 repr esefs havy lsurphisitgly fotthd dhatwhinohelggroupsofad &-dipzatiopdlbf8.3.0pst i t ut ed

and/or term nated (as appropriate) by aqne or npre substituents selected
from' -OH BoRgNs-bassHcompeynds exhibitaglgetrophysialesisnl petivityys prefagbly

-N(H) C(O OR 1 ~ al koxy, -aryl, Het~ -NRsaR sh -CO 'S
-0 OR Sd é%%so)lﬁ( glesHppbygolchigay %‘Esvéiiyo)%us AL %rﬁfosf-@) ?ﬁ%ﬁ%@ﬁa% Beri sk~
-N(Ri sm § O 2RI R4~~~ - g,ﬁgn- d -S(O 2N(RI sn) Rl sp) or~ when
R4 and R togé;gtfﬁiejlrn t}lg(é%‘é‘gﬁﬁt G:féa%gra?a%? rep@g'sent Cr_~ alkyl; q represents
O, 1 or 2, o RR represents -CN, HetB, -C(COR 6, -C(SYOR ~, -C(S N~(R s)R 9,
-LC( O ~zN(Rzoa) R2ob~ ~C( 0O ~zOR2~~ -S( 0O 2Rz~~ ' S(~) 2N( R23) R24'

- C( =N- CN) N( RPigcResgire-ofthpHargion or C, 12 al kyl (which alkyl group is
optionally substituted and/or term nated by one or nore substituents
selected from-C(OR2s, -C(ONR2~a)Rz9b, -N(R3)R3', -OR32, -S(OrR33, -s

kol (ahi cn RPN ook s, pro Bl ERe b 8 BrwlE s nated by one
or Irm;e sibstituents selected fromhalo, -OH -CN, -N(R34)R35, aryl and
Hetl');

R3b R3a

R41

wherein

R' represents a structural fraginent of formula Ia,

><A B—RS
>< la
RS
20 R ;

R* represents H, halo, Cy4 alkyl, -D-OR’, -D-N(RS)RQ, or R, together with

R’, represents =0;



20 R34 represents, H Cl1 6 alkyl, aryl, Hetl2, -C(OR36a or -C(O OR36b; R s
represents H, aryl, Het'3, -C(OR36a, -C(O OR36b or Cl1_6 al kyl (which al kyl

group is eubhHeakd y substituted and/or term nated by one of. 015
substituents selected fromhalo, -OH -CN, -C(O R36a and -C(%?é&)&J)t 25

R22 represents Het' 4, aryl, or C1 6 4lkyl (which alkyl group is
optionally substituted and/or term nated by one or nore substituents

selected fr : 11 95 1 R4 4446

PCT/ SEO1/ mggzpegrgf’z?’c%b%%%l%ﬂ? éf R %ﬁgﬁgﬁgff?m %r’;ﬁ@ CE@Q%@- C( 0) R36a,

- C( O OR36b 0D reffeddfRIGHredRBond @p st det;or CL_6 al kyl (which alkyl group
is optionall y7substi tuted s and/or term nated 1by one ?(L nor e supO%ti tuents
sel ect ed fr ol hapresentoHt], -GN atkyd, -B-arylal-ByHef whiCE@)BI Ky FCEDHOR 1’ sor
optional |y sub t'&\h tgd apd/or term nated by one or nore substituents

sel ected fro‘rﬁ@ﬂ_ iial P@I and -OH), C~ 6 alkoxy and aryl); R2' represents

Cl _6 alky, saryl; 8 fept esent Cl, 6 alkyl, Dk a and
829b i ndepen enrte}{’{/ésFER%r g’eﬁi"‘sH?ﬂig’_gEéW{}I ,‘ﬁ'ﬁ%}l’ 6¢E | B; t&éoggﬁfgg’present S
H C 6 alkyl reylos : R3~a,. I@H@E@Sb or -C(ONR3')R3'd; R31
represents H,S(@z_ al L‘?‘I{Oﬂ%}ﬁg?@ r HeO?Z;C(ZO ‘represents H C _~ al kyl,
aryl, Het2 ,R? fé(@ﬁﬁ'tﬁH,C%@ll@??-‘Elagfl, orC{ F&‘g ~)R3~a~ R33 represents C _6
al kyl, aryl or Het22; r represents O, 1 or 2; 25 R36a and R36b

i ndependent | § repymsestentt eath eacihreawecuwhemesedtieneins eddirestebond 6t G al kyl ,

or R36a repr ege ts H R3'a to R3'd independently represent, at each
occurrence wHEReBSed herein, C, _6 alkyl, aryl or Het23, or R37a, R3' and

4, nepengient)neesgiic i, 20 DR 0, PSR URtheR| °
C, alkyl (optionally substituted and/or terminated by one or more
substituents selected from halo, aryl and Hetz), aryl, Het? , Or R'%% and R!1%
independently represent H;

R'"*and R'® independently represent, at each occurrence when used herein,
15 H, Ci¢ alkyl (optionally substituted and/or terminated by one or more
substituents selected from halo, aryl and Het"), aryl, Het’, or R!'* and R''®
together represent Cs. alkylene, which alkylene group is optionally |
interrupted by an oxygen atom;
n represents 1 or 2;
20
A represents -G-, -J-N(R'®)- or -J-O- (in which latter two groups, J 1s
attached to the bispidine nitrogen atom);
B represents -L-, <L-N(R'?)-, -N(R'))-L-, -L-5(0),- or -L-O- (in which latter
two groups, L is attached to the carbon atom bearing R* and R® )
25 G represents a direct bond or C,_¢ alkylene;
J represents Cy. alkyiene;
L represents a direct bond or C, 4 alkylene;
p represents 0, 1 or 2;
R'? and R" independently represent H or C1;4 alkyl;
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five- to twel ve-nmenbered heterocyclic groups containing one or nore

het eroat ons sel ected from oxygen, nitrogen and/or sulfur; 5 R3a and R3b

i ndependenr{ by heRE esent H CL. 4 alkyl, -OR38a, -SR3sbh, -N(Fepib3siisgOf R3a
and R3b together represent C3_5 alkylene, -O2Z-O, -OZ-S- or -SZ-S-; R39
represents H C,_~ alkyl or a structuralsfragrrent of formula la as defined
above; 1 o Z represents Cz_3 al kylene optionally substituted by one or nore

C 1 ~1 alkyl R esiesentd hrylo HRA6 (hardeprngiarnt @/oxfpépﬁx%sé;gﬁoﬂil@r seBstituebkyl ; 15
Rl 4a to R 4d, Rl~ and R2I independently represent Cl1 6 alkyl; R sa to RISP,
R19, Rzoa, R2mtl/or tBmdinaR21FasRppropnchtdi3BaoicooRBbre nadeydmetanstlpcteddrenent H
or C1 6 alkyl; wherein each aryl and Het (Hetl to Hetz3) group, unless

' otherwi se spe&iHfi efyamy i halgpt indfsal | 1subsikyt uteptionsllys eramimatedut PEal | y

accept abl e der i hat eof,; provided that;, 25 ( nsuR1 sents a
. structural fr"ﬁ}){?ﬁmég@kf oi’nu(ffhé |§1?ﬁoﬁym?fc¥ﬂ: %ﬁgan' %wﬁgget hé{:ﬁﬁgr esent
=0 A represe dar e [Sevir S N_ I5she 6i hyéigh 1skond,
-N(R13) - L-5 (i ?(S\)/I)néﬁ grg@mﬁ?dg}-’ irg(lgfﬁ gé?i% t’oj}g(?é Egﬁgﬁﬂ%t 2%1 beari ng
R4 and RS), -N(R'E)S(OBR'“S(G(B),Rf, - @S(0),MI02h0449(@)PRTR SER/Y1544 8
(b) when RS represents Hor C _4 alkyl; ang A represents -J-N(R12)- or
-J-0O; then BvheeR® and R’ dpgethentepreseR-30; R® mayNeRtSent Cr.satyd; or -O; (c)
when R4 represents -DOR, -DN(Rg)R9 in which D represents a , 5 direct
bond, then: (43epresgBtssd.no®r #epresent -J-N(R12)- or -J-O; and (ii) B does
not represent -N(Ri 3)-L-, -N(R13)-, -S(Op- or -O; (d) when R3a and R3b
and both represent H, and R~ represents unsubstituted benzyl; to then RZ

() B atpSaHE: Lt SUPEn (O Pt IO susel S Gz
COLNR™R™,  -[C(OLOR",  -S(O}R™,  -S(O)NR™RY,
-C(=N-CN)N(R*)R®, _C(=N-CN)OR?" or C,.,; alkyl (which alkyl group is
optionally substituted and/or terminated by one or more substituents
selected from -C(O)R*, -C(O)N(R®)R™®, -N(R*)R*, -OR¥, -S(0).R”,

15 halo, -CN, nitro, aryl and Hetg);

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

20 R* represents, H, C,_ alkyl, aryl, Het'?, -C(O)Rw1 or —C(O)OR36b;

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

25
R* represents Het'*, aryl, or C; alkyl (which alkyl group is optionally
substituted and/or terminated by one or more substituents selected from

halo, -OH, -CN, Het"® and aryl);



(1) N -phenyl-3-(7-benzyl -3, 7-di azabi cycl o[ 3. 3. 1] non- 3-yl ) propanam de; 15
(i1) 3-benzyl-7-[3-(4-cyanophenoxy) - 2-hydroxypropyl]-6,8
d|nethyl-awdoghg;ablcyclo[s.s.1]nonane (rii) PCTSEOU0r44
3-benzyl - 7- [ 3- (4- cyanophenoxy) - 2- hydr oxypr opyl ] - 6- net hyl 3, 7- di azabi cycl o[ 3.
3. 1] nonane; (iv) N 6

(2-(7-benzyl -3, 7-di azabi cycl o[ 3. 3. 1] non-3-yl )-1-[ (4- cganoZo

phenoxy) met hy] etepydsehtetihar@sy| dikvlamigg,; Het)®, -C(O)R™, -C(O)OR*® or
3-benzyl -7- 3- &D LPpyl - 1, 3- di oxol an- 2- yI)propyI]-3 7- dlazablcyclo[B 3.1]no
nane; or (vi)C Eﬁhzyl 3, 7- dlazablcyclo[S 3. 1] nonane- 3- et hanol ; 25 whi ch
conpounds are referred to hereinafter as "the conpounds of the invention".
Unl ess ot herwi se specified, alkyl groups and al koxy groups as defined

0. i i mum oR ¢ FRESLrs FEF Big %%ﬂ@”hlsﬁ Wl ol DHHlsd . = Yo

02/ 04446 PCT, Qilth&éﬁ%te% gnrcs ﬂ&?ﬁ%nsdﬂﬁéﬁﬁfe séleé§t1f frehzewawumr of

car bon at ons .a mnimnu such al koxy groups’ may

al so be part (cNg:ICs:(g a@l&@ll@hlshchu@l kgtoupnds abjsui)@mlgfr Quupstitmesd adxﬁﬂcnbe
saturated or,. when there is a sufficient nunber of carbon atomsré

m ni mum of tmnmajed ihysenaupn e Subsiguontsiselested i foad oy adkid and rOF, oxygen
and/ or sul fur, atgms. Un] ess ot herw se specified, alkyl and al koxy groups
may al so be SubstiPNt#W BYyone or nore hal o, and especially fluoro, atomns.
Unl ess ot herw se specified, al kyl ene groups as defined herein may be

strai ght-chain or, when there is a sufficient nunber of carbon atons {i.

a m ni nupy of Rﬂ’&‘%res*éﬁtst@%‘ﬂht popg@ Such al kyl ene chains may al so be
saturated or, here is a sufficient nunber of carbon atons (i.e. a
m ni mum of two), be unsaturated and/or interrupted by one or nore oxygen
and/or sul fur,atonms. Unl ess otherw se spex;l fied, alkylene groups may al so
15 be subst i Ritwgresenisnd, Gr. alkyb aryl or Heors. The term "aryl ", when used
herein, includes C~_io aryl groups such as phenyl, naphthyl and the Iike.
Unl ess ot herw se specified, aryl groups may be substitut ed by one or nore

substituents Bqa 28; ikyl (optionally
term nat ed by %bﬁl)qic( n&%iéilﬁﬁgc}epf'é@{n oxy;! Itk"y? arflleﬂzi i’ch aryl group
may not be substituted with any further aryl g.~, oups) -N(R~sa) Ri sb,
_C(OR s~, C§©0?~Sa C(O)N(Rls ~RI Sf, - N

"N(Ri s~) O( O R{'RirspjeRests; H,- KiR-sti8( OrzRi RIQS(@( R;ﬂ me()QRZﬁ’m and
-S( O 2N( R15) Ri h@d\gﬂerehn Het~, Rlaa to R-4d, Risato RI sp 25 and q are as
her ei nbef or e"Qféﬁ' ) Wben substl tuted, aryl groups are preferably

substituted R;q rt%%}e\g%g& }?,nén.a Qﬁy ,harﬁleorsﬁgtsm,' tuents.

20 R¥ represents H, C, alkyl, aryl, Het*', -C(O)R’™ -C(O)OR’™ or
"C(O)N(R37C)R37d;

R represents C,¢ alkyl, aryl or Hetzz;
r represents 0, 1 or 2,

25 |
R*? and R*® independently represent, at each occurrence when used herein,
C.¢ alkyl, or R*® represents H;
R*™ to R*™ independently represent, at each occurrence when used herein,
C alkyl, aryl or Het?*, or R*”®, R*® and R*™ independently represent H;

30



The term "hal 0", when used herein, includes fluoro, chloro, brono and i odo.
30 WD 02/04446 PCT/ SE01/01544 10 Het (Het' to Het23) groups that nmay be
ment i oned | those containing 1 to 4 heteroatons (sel fromthe
group oxydgﬁsﬁﬁgﬁ?ogen and/or sulfur) and in which the totgﬁ%ﬁg%%é?ﬂ%f
atoms in the ring systemare between fiwve and twelve. Het (Het' to Het23)
groups nmay be fully saturated, partly 5 unsaturated, wholly aromatic,

partly aromatjc, and/ ey, bicyclic in character. Heterocyclic grqups .that may
be ment i onedHehctouder biKieBen Iy Teprasents GHPSHePREHACTICE Ss 5833139‘?1?’

benzof uranyl . _benzo:f yrazan enzi m dazol yl enz rpholinyl,

benzot hi opheﬁVF", n‘8 h%‘%ﬁﬁ'ﬂ‘?a{iﬁ?rﬁﬁoPFtﬁWC,ycéf?ogré)Hyf?,Cﬁ‘?@ﬁ% ,Onﬁyéﬁnlp 8{enyl :

i mdazol Yl bl s2lcbR B &gl nitloBeRlab/or saak ! nol T nyl, i soxazol yl,
mal ei mi do, norpholinyl, 2-oxazoliddnyl, oXazolyl, phthal azinyl,

pi perazinyl, piperidinyl, purinyl, pyranyl, pyrazinyl, pyrazolyl,
pyridinyl, pyrimdyl,_ pyrrolidinonyl, pyrrolidinyl, pyrrolinyl, rolyl,
qui nazol i fiyl R%uimglR%’ylindmﬂrﬁoh’d}’lyrqpresMI Hol €nyl alkyds r-@&gﬁopSﬁg{?yl ,

t et rahydr of ur an trazol,yl, . thjadi azolyl, 15 thiazolyl,6 thi I

t hi ochr orraner(gjrg}I&atzggl oF Igjridali‘%é{jlbi f&g.eﬁ\?él FPEessnt Hes ah%ﬁ@%ﬁ%%nti oned
i ncl ude pyri désl Val ﬁg f. Het~ that may be nentioned include

benzodi oxanyl 58 95h 'fzp' ol inyl, furanyl, isoquinolinyl, isoxazolyl,

2- oxazol i donyds? refﬂr&%h LN, 5 aBXA12% A sttuctBYT FrakindhNOMEmANs [a as defined

1, 2, 3t hi adi azol yI'. Val ues 6F tg that may be nentioned include pyrimdyl,
20 qui nazol i apgbve;tetrazolyl, thiazolyl and 1,2,4-triazolyl. Values of Het9
t hat may be nentioned include benzonorpholinyl, 2-oxazolidonyl and

pi per.azi nyl . Dvegpresenist Crenlkyl¢na optagnal Mtlﬁa%by‘i ol eidmore (anyalkyl

i soxazol yl, pyrazolyl, pyrrolidinonyl and 1,2, 3-thiadiazolyl. Values of
Het' 4 that nﬁi}/"%" mentioned include i mdazolyl, sulfolanyl, thienyl and 2s
qui nolinyl. Values of Het 5 that may be nentioned include norpholinyl.

Val ues of Het' ~ that may be nentioned include benzonorpholinyl. Val ues of
Het2' that mgy! RﬁRﬁeiﬂHblS’é?ﬁQnﬂ?%ph‘é@eﬂt%@@HU}Q'a‘l]@M! . Unl ess otherw se
specified, Het {Het  to Het23) dgroups nay beé substituted 30 by one or nore
substituents including =0, -OH cyano, halo, nitro, C .~ W 02/04446
PCT/ SEO01/ 01544, 11 K (optjonally termnated by -N(HC(0)OR 4a), O _6
al koxy, Het' R4‘é{‘rt9|R,‘%1 Hﬁk@%%% gulepeirantiy rspresent Cye-mkyh~ - o ~~N( R~se~Ri s ~
-N(R sg) C~p~Riish~ Nt R=55) CHof) Mo $29 Rysx %35 N(RI #BR.4b~ -S(0)gR a ~
- 05(0) 2Ri aa &nd tos{%%eﬁ( R )R’gKP)’ ?\m et K H@ﬁ,@jﬁg?ﬂm A‘&‘?‘“t%ng&h%‘/, R sa
to R sp and ereqhbefore defined). Wien a Het (Het' to Het23)
group is subg?@%%ngg{ grybb'ﬁgl r’ nore Het' and/or aryl group(s), that (those)
said Het' and/or aryl substituent(s) nmay not itself (thenselves) be
substituted by any aryl and/or Het' grou ?s). Substituents on Het (Het' to
Het 23) gr oupsvheesin oable aryl apdrider (Hateto HetT ograupdunlassaethenyismspecifigd, ri ng
system i ncl udi ng. a het eroatom The point of attachnent of Het (Het' to
Het 23) grBupss PREPIBEYFHESUMEdGt omin the ri ng systemincludi ng (where
appropriate) a heteroatom Het (Het' to Het'3) groups may also be in the N
or S-oxidised form Pharmaceutically acceptable derivatives include salts
and sol vat es or g3hhfmiccatichil aBcdpbledeARRiVONReLJMCl ude acid addition
salts. Pharmaceutically acceptable derivatives also include, at the

3, 7-di azabicyclo[3 .3.1 ]nonane nitrogen, Cj _4 alkyl quaternary anmoni um
salts and N oxides, provided that when a N oxide is present: (a) no Het
(Het® to Het W9V1§$%Wt3cont ains an unoxi dised S-atom 20 (b) p does not

represent,0 %‘)enw%eﬁGi?rr%l%fae%rslts-al‘s-trsu(c%r%l fragment of formula Ia in which:
R*and R® together represent =0;
A represents a direct bond;
then B does not represent a direct bond, -N(R'")-L-~ (in which group
-N(R")- is attached to the carbon atom bearing R* and R%), -N(R"™)-,
30 -S(0O),- or -O-;



(c) g does not represent 0 when the group -S(OQqR 4~ is present as a
substituent on aryl, Het (Het  to Het23) or R6; and/or (d) r does not

represent \PoWeid he group -S(0)rR33 is present as a subst] _ o .an
al kyl group that R2 represents. 2S The conpounds of the in{’/ééﬁs%ﬁoq‘r#éy

exhibit tautomerism Al tautoneric forgs and mixtures thereof are included
within the scope of the invention. The conpounds of the invention nay al so
contain one or nore asymmetric 30 carbgn ato and may 't herefore exhibit
optical and/ 6y dwhendy asprssaeisitsar Croniiilpamshaa6 PCT/ SE01/ 01544 12

Di astereoi soners,may be separafied using. conventional techniques, e.g.

chr omat ogr aphy o‘?*rle\ééfi?{spﬁﬁg%@{%toél#%ati on. The various stereoisoners may
be isolated by s reatyl ]y G 1O T Ot 1391 X _of _Hhe conpounds
usi ng conventi on‘gi%,?I %?BQQPQ{J@?F%%%?@%&%H ﬁggt?dnsg@FM%EC@B_ t echni ques.
Al ternati vel gyt hghdrsRf edpRREMS aJDJGIQ?]EID-N(R?%lee ifraggichy Iy eagileb@its of the
appropriate optically active starting materials under conditions which wll
not causesracen diatdtdronds themi meri sation, or by derivatisation, for exanple

wi th a honochiral _acid, followed by se&e&r%on of the diastereoneric esters
by conventional (iband qassdtot gmresentol-ShRonufograpaidover silica). ALl

stereoi soners are.ingluded within gope fihe | ntion,  Abbreviations
are |listed at thél)e% SPHWEC@W&EP&@t ?@"_‘?\E@lwéﬁﬁsﬁd@‘t he invention
that may be @”Wﬁﬁ?ﬁ‘#i’ ngh wde, c‘i’%ﬂféﬂ%??e\zﬁﬁtﬁor mula |, as defined above,

t I

wi th the addrtional provisos that: en R2 represents Cl_6 al kyl

(optional |y subsgid Rt eebréyerppenaubstintedbyhzyly oups), then: (1) when R ~
represents H C~_a al kzyl, -OR, or R4, together with R5 20 represents =0

R represents H, thenl R6 ddekymnobr repBisenil unsubstimtedrebengyl esenoptianally t hen B
does not represent -L-; and/or, (I]) when A represents a single bond; and 25
Ra and RS togeth SFE—BP@%@H@&G“ hen R3a and R3b do not both represent

Cl 4 alkyl of.\th 0o not t.oget her represent C3_5 al kylene; (ii) when R2
represents -%()O) el Q}Pd)%flﬁégg?t(bup -A-C(R4) (RS)-Brepresents C,_~ al kyl ene,

then: (1) R~ dogs ngt. { L HDhcyvcldf¥3 OR{49468)-PCT/ SE01/ 01544
13 (I1) R3a and b g;pﬁggylgggﬂlbfg%%ﬂe%gﬁep C~_?Ca(?{\l§yl @%{r thé@ do not

t oget her represent opandidegne; and (iii) when R2 represents -S(0O 2R22;
R3a and R3b i ndependently represent H or C,_~ alkyl; and .
15 ii) 3-benzyl-7-[3-(4-cyanophenoxy)-2-hydroxypropyl]-6,8-
dimethyl-3,7-diazabicyclof3.3.1]nonane;
(iii) 3-benzyl-7-[3-(4-cyanophenoxy)-2-hydroxypropyl]-6-methyl-
3,7-diazabicyclo[3.3.1]nonane;
(iv) N-{2-(7-benzyl-3,7-diazabicyclo[3.3.1]non-3-yl)-1-[(4-cyano-
20 phenoxy)methyl]cthyl.}methanesulfongmide;
(v) 3-benzyl-7-[3-(2-propyl-1,3-dioxolan-2-yl)propyl}-3,7-diaza-
bicyclo[3.3.1]nonane; or

(vi) 7-benzyl-3,7-diazabicyclo[3.3.1]nonane-3-ethanol,

25  which compounds are referred to hereinafter as “the compounds of the

invention”.

Unless otherwise specified, alkyl groups and alkoxy groups as defined
herein may be straight-chain or, when there is a sufficient number (i.e. a

30 minimum of three) of carbon atoms, be branched-chain and/or cyclic.



S R6 represents aryl; then A and B do not sinultaneously represent direct
bonds, in which above provisos aryl groups, unless otherw se specified, are
optlonallywﬁwggluguted as described hereinbefore. CbnpoundfcpkEf s
invention that may al so be nentioned include conpounds of tormu ,
defined above, with the additional provigsos that: when R3a and R3b

i ndependently represent H, C 4 al kyl, or N(R39) R38; and R39 represents
Hor Cl_~ alkyl, then: is (a) when R2 represents CN or C1_~ al kyl
optionally sdjﬁsuhst,uvlw theroig 2 s fbgy e nusbaref earlen atgms3'e. aigEpswdent | y

nSubsti ut'zae?@ﬁfﬁ'rsﬁ%éoa‘i%yl P oKk GrlP BT Bl Pe RBhESPRT ARy Ui
Par 0%en, 2L oK ARl AR, ERSR Il AP B SeaOUD hefl thBRIRG L0 D

rest of the ecu represent and represents
. phenyl SUbSt'sﬁfﬂcﬁ"éht'r[hlﬁU@r Wéafifboﬂratd?ﬁff@lé)casﬂxﬁmﬁ[mﬁr@@dw@eﬁﬂsﬁthﬁat@d oup B)
by CO-H or NHZ, then: (1) A represents a direct bond, ClL 6 n-alkyl ene

or -J-0O; 5andn%rhnteep11ﬂs@rﬁysoﬁ)z &3 mr@ldxygamea,ndt/dstewlﬁlﬂa&ﬁnmotUnbm esent
-L-N(R 3)- or -L-O (in which latter two groups, L represents a direct bond
or Cl_4 n-al Iomeeweseaammfsedataﬂ% nad alloxyhgroups By asobe 5eRsiHEdY apdl RS) |
and (ii) when Are sent,s -J- and 3 J represents CZ_3 n-al kyl ene; WO
U2/ 04446 PCTPSEEPEF%?E’» an?é?SP?\‘é 138%‘8%% Strepresent a direct bond; and (b)
when R6 represents Het~; Het6 represents an unsubstituted, saturat ed 3- to
8- menbered heterocycle containing one nitrogen atom (via whi ch atomthe s

het erocycl i Cwﬂ@s{tpot}er@ﬁéeaﬁg&ﬁﬁé@ ahgldms er@tfpst B¢ deihe@uhe}emamdytb@ group
-A-C(R4) (RS)-B- represents 6 rz-alkyl ene; then does not represent:

(i) Cl_6 10a- atriight-chincer, avhen t}@reou;pa ssffmmmonmlbgr mﬂncafbonmtmus fye.Cx and i s
term nated by N(R3)R31 or ORB2; rein 10 one of R3 a R3' represents H
or phenyl subsnimuneat fH¥o}, He hmhe%rah@ar as‘ﬁ@kiau?}’é‘ﬁlﬁ( qunaﬁmw % be poi nt

f h d th | kyl ; d
o sLschmen by B3 MBS LGRSt S T
(relative to.lAc,pol o ) %‘ﬂgw f?d'/o%%ﬁ?tgﬁ{ﬂﬁﬂeohé of Hare o%{ERRLE,

wherein R ~ represents Bst it ut
and/or sulfur atoms Unless otherwise specified, alkylene groups may also

15  be substituted by one or more halo atoms.

The term “aryl”, when used Herein, includes Cg ;o aryl groups such as
phenyl, naphthy! and the like. Unless otherwise specified, aryl groups may
be substituted by one or more substituents including -OH, cyano, halo,

20  nitro, Cy¢ alkyl (optionally terminated by -N(H)C(O)OR'*), C,.s alkoxy,
Het', aryl (which aryl group may not be substituted with any further aryl
groups), -NERIR'®  -COR', -C(O)OR'™, -C(ONRIR'™
NRECO)R"", -NRHC(ONRMR™Y, -NR"™S(O),R'Y, -S(0)R'*,
-0S(0);R' and -S(0),;N(RPMR'P) (wherein Het', R'* to R R'**to R'P

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

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

30



naeta- or para-position (relative to the point of attachnment) by CO2H or
NH2; (iii) -S(O 2R22, wherein R22 represents phenyl substituted in the

et aor pango9eiskd on (relative to the point of attachment)pbyfPalsQr ao
NH2; (iv) -S(O 2N(R23) R24; wherein R23 represents phenyl su stituted in the
n-reta- or para-position (relative to thg point of attachnment) by CO2H or
NH2; and R24 represents Hor C- ~ al kyI and 2s (v) C3~ n-al kyl, which

fhe mota o1 %@Zﬁﬁﬁsﬁoﬁem YR Y el b BUREL R TS
the' pai nt of ‘abCairisaap thikael enﬁ‘*ﬁ@%ﬁ%ﬁfg@ﬁ RGBT e 10

PCT/ SE01/ 01544d 1 whiith ey tdiﬂfmﬁﬂﬁéisopitofnbﬁlnltﬁé!@l@ﬂgl SRt ake BBvde ROt i oned

i ncl ude conmpounds of formula I as defl ned above,” Wi th the additional
provi so t hat andRGwetbes ndet I(Hpt ete et §|g)roap\s ummuﬂbet fullyt edturstetippaitdyd 3- to
8- menber ed heterocycle containing s one nitrqogen atom (via which atomthe

het er ocycii c%ﬁ%ﬁ@tq% kel peametc, t prstly egematic and/ oroblskelie fn character) phenyl
substituted the neta- or p 0si tii on Iatlve by CO2H
or N, o ruFltiapeyiipamabe bR B st el BnfafiBaillonsd

i nclude thosg yI up y
substituted anﬁ%@anﬁﬁat eg&%}? app {Sprlg O@'{‘;&aﬁgge opéﬁgﬁ@gﬁﬁs)%lituents
sel ect ed fromnzcﬂmdmoaﬂo hlaérxzomm?h@lmﬁl 6 b@hkwﬂhm;ﬂmwpnal cYirdraanyinat ed by

-N(HHC(O ORI 4a), Cl_~ al ko~ Yy, -C(OR's~, -C(O)N(Rlse)hl Sr~is

-N(RI ss) C(O Eallmbhny\l(, Rl(hexaii)d)) NfLRhByl) ths/ki&ntOM(}FRJ smhsla@pEfR) atmidace)IgR a~~
-0S(O) ZR 4d and - S(O)~ N(R ' )R Sp,. ar, when R4H§md R5.t oget her represent =0,

R6 may ré&br eemyﬂd@ys indpyl, iseqreelinyd, depssahds maleimido, norphalinydl so
e o RS TP B ER RS el P, Bt O
K tut ed
Dhenyl |- o LTS, PyeERbEs R aymﬁw&n%‘ e T
-C(O Rla, -ComreRiihylorpyrfliyN RlyrtalyR1 qhhiathayIQHQuEiolmyll nckupfodatef |y

represent, at each occurrence when used herein, C,_S alkyl (optionally

subst i t ut ed 3msulfotentydr tﬁtlfﬂélb’éﬂ)pb’yardﬁe tejrahydrafusanyd tettt@ﬁb’sl soindiozelyls rom
021 04446 PCTbly b Reaists ke R Py RO AR iraBke ) M BEBRL. D8t cach
occurrence V‘ﬂ%? blésﬁg,nﬂgﬁgd thelude pyridyl. Values of Het® that may be mentioned
include benzodioxanyl, benzomorpholinyl, furanyl, isoquinolinyl,
isoxazolyl, 2-oxazolidonyl, piperazinyl, pyrazolyl, pyrrolidinonyl and 1,2,3-
thiadiazolyl. Values of Het® that may be mentioned include pyrimidyl,
20  quinazolinyl, tetrazolyl, thiazolyl and 1,2,4-triazolyl. Values of Het® that
may be mentioned include benzomorpholinyl, 2-oxazolidonyl and
piperazinyl. Values of Het'® that may be mentioned include furanyl,
isoxazolyl, pyrazolyl, pyrrolidinony! and 1,2,3-thiadiazolyl. Values of Het'*
that may be mentioned include imidazolyl, sulfolanyl, thienyl and
25 quinolinyl. Values of Het'’ that may be mentioned include morpholinyl.
Values of Het'’ that may be mentioned include benzomorpholinyl. Values

of Het*' that may be mentioned include isoquinolinyl.

Unless otherwise specified, Het (Het' to Het™) groups may be substituted

30 by one or more substituents ihcluding =0, -OH, cyano, halo, nitro, C,



H or C-_5 alkyl (optionally substituted and/or term nated by one or nore
substituents selected fromhal o and phenyl); A represents -

-J-N(R 2) represents a direct bond, C _4 alkylene,

-L- 3(0)2-48?"?@"5“ (in which latter three groups, L is attggt/sg‘(lw}’

carbon atom bearing R4 and Rs). G repregents a direct bond or Cl~ al kyI ene;
J represents C2_4 al kylene; L represents C~_4 al kyl ene; R6 represents

e e b  dR P@&O@“ﬁ:@ﬁ%@ﬂfﬂ@iﬁﬁﬁi@@ﬁ#%sff’lbst T S
izt TR N RE et ROR AR R R g

- -S(0 ZN(R-~ IFM 1Her. 4§
S R(Rﬁ)clj@)gé represeﬁ{(gt %(Oag erg@pRé en@s?)s

represent C1 5

- C(S)N(H) R18.- S(G‘,S%N(R mﬁrmﬂmemmm APERD o IS )1@ an«ﬂ @am@ﬁezs) Rz4~
-C(=N-CNN(R2s) R2_* or C1 6alk¥ (Wnlch al kyl group is 20
optional |y sd@s@mbgfoe@r d&ﬁﬂ??@r F\&rem naladdHsy tooHe! oxgieypeis SUBSHIEGHLRY s

SN ot onal i S BATE e bD | atrph AL Flies CHa SR AT Al Ty
substi tut ed ps%g;‘t en H!na o?us@gaqtﬁ%fhsérmm/@bmnar Bg]rangtsaérgp%h%fll ly

unsat urated and/or o |on y substituted or 25 ter y one or

more substi ttl%rﬂ 58 teSthﬁrrbﬂrtaI&l HENHetN(tbl) B¢ t imgaldhere
substituted pheny b%4 represents, Héac\J{l 4 al kyl )agbct)qjl% ~|yor

- C( O OR36b; Fam)rm}am‘re,s dret $oddied CC{ID)&TRS@tDmrHC thﬁ Iangysyscaml vfeledikgl agr oup
is optionally substitut ed and/ or term nat 2(l[%nle Oﬁ ey € substituents
sel ect ed 10r orhigtemoatosn Ay P@@fﬁﬁwﬂem A 4 W HIPET) SREVPF MBURC 17 Rz 2

represents Het'4

group is opt |‘6ﬂér‘w?%‘8 3 YinB 3955 ﬁlﬁc?chﬁgn?wﬁrgrgaapgy Coprta®] S et ibfl? 2l k!

substituents 1§ tA7.0mas- forinut ed phenyl);
Rz3 represents %ﬁéﬁ?ﬁ]@hﬁs rda?g%oG%@glr&?NO)S bségﬁ@st represents H

or G _~ alkyl (V\,hr ch al kyl group is optionally substituted and/or
terminated by one or nore substituents selected fromhalo, -OH Cl1_~ alkyl
(whi ch al kyl Bjraoopacestiaaplyi mptgble@bgwarlm%mcar@/ glist andrisnkiades. byaBfie or

nor e bstitue el ected from.C, ko apht hyl
and o;;J " ovial F‘Vﬂ7§gb§’@3’t D dReHIRG) )mhi‘% Rgld ?@%F@%@ o??naeﬁarqx afi§P Y

bstituted d
henyl or - rerice el S REREN b, 3 s 3 SRR Ao ST IR o
phenyl ; R3 regfggemts, Haik9Phifeaary aﬁﬂbézhhhﬂézﬁﬂ aaraemdxadesqﬁme@t}m
C(O)CR3~ © R31 Fepresents H d 2 al kyl or optionally substi tut ed phenyl ;

15 R3z represwhdnsaJ\Hoxﬂb id padslemt: (whi ch al kyl group |s optr onal |y
i nterrupted e/ oxygenz optionakly substituted pheny Het 2'; R33
represents C1(@) alakiet Hetof Hshal g%P“@LP@é‘WE‘%%%B“%’HB p@n&, and R3~b

i ndependent |y, represent, at eac nce d her ein, C1_5 alkyl,
opti onal I%P su@ét |R§?%Sd“}§ﬁ8%?ﬁe mwggn?f@&;‘sg ?‘s P20 R3a and R3b
i ndependent | y(eg Fk{%%@tndf" re %n@lokWhen ﬁ&@%ﬂp_fg(@@%gs piesdidasand R3b
t oget her repr C3_4 al ene or - 23
substituent on aryl, Het (Het to Het )orR and/or
(d) r does not represent 0 when the group -S(0),R® is present as a
substituent on an alkyl group that R? represents.
25
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

30 carbon atoms and may therefore exhibit optical and/or diastereoisomerism.



R39 represents H, Cl_2 alkyl or a structural fragnent of fornula la; Z
represents C2_3 al kylene; R41 to R46 independently represent Hor Cl 2

al kyl ; R14¢p oldw RLl~ and R2' independently represent Cl_geplkmlosd® sb to
R SP, Rzob, Rz4' Rz6~ R38b and R38 independently represent H or 1 _S

al kyl ;: optional substituents on phenyl froups are one or nore substituents
sel ected fromcyano, halo, nitro, C _z alkyl, C1 _z alkoxy, Het' , -NHZ,
-C(0)R S~, . 02/ 04446 PCT/.SEQ1/ 01544 18 - O%l}f)t. f. =N OR s~",
-N(H) C(O) N( kPh“VS\?‘TEFm-SﬂP}for%(TBS‘& Pa%5eRHE efés{%)“ﬁNfcﬁ‘)s ’lg)“gb%e%%ﬂ‘f‘%gé-&nd/ or

R3b represen ]41%1 1Ny CB‘F% : es S A dral. fragnment
of formul a |%., pr%%rgﬁg%@g#ggﬂn s1 0 @}S%nﬁ]eg' I q?ﬁr?clvgrdéuftﬁgésfg&lgéﬁle%ch, in

that R39 grogpy Bé 1sORiES Y %ﬁbiaratig? oPra MaddiR3, ofloffdr Mmeaetdheif wd h Rs,
represents =0, "Rs represents H, or Rs, together with Ra, represents =0, R

represents Hompemyds @inigebogvaupnial et ifoavsiongl supsteilisatien d&ry HRieCt o t hree
met hoxy groups),. -C(0)CH3, or -C(ONH-CL 4 alkyl; R3 represents H,
oo Yo yox ™ afe@%:mqars&- cOHENE vehg;(tth Cf%%%s‘&’ﬁ%] afomers| WpyeRe Wade ¢y 3

20D 0 (1 Ve | 87y B cpadrlapRiORRE VKL piackil” mMERES HRG s om
bearing R4 ang dhisndS/hidh u@g;ng’@ hER FAEHhRAPOC Y PRHLADRIdY S| ! LUt ed

by up to three substituents (in the para- and/or ort positions) “sel ected

from cyano, JdéWvAichdA for @ampl witSe DonkdEhia iSOl e LH3) %rga?alid‘rbr e

preferred conpounds of the invention include those in which: R4 represents
H -ORS or N§H) &8, diestersomoyet bgerswitish RopvandionakentesnsO(eBs HvEsents H,
opt 1 onal 1§ sUomAeRaR ep| Sicay O dereaipobierony Reclidsdovichn s s
| ndependent | FPER ABRMVendPTL Al occur rence when used herein. Of s al ky
(optionally substituted or term nated by phenyl), optionally , substituted
phenyl, or Ra represents H R 'a and R'b independently represent, at each
occurrence whbbraviattbriseareilisiedrtohie €hd of thikypeci{fdgtiomnal | y substituted or
term nated by phenyl);
15 Compounds of the invention that may be mentioned include compounds of
formula I, as defined above, with the additional provisos that:
(i) when R? represents- C,.6 alkyl (optionally substituted by one or two
aryl groups), then: :
() when R représents H, C,4 alkyl, -OR’, or R?, together with R’
20 represents =0O;
R’ represents H, C,.¢ alkyl or -C(O)R'%; and
RS represents aryl;
then B does not represent -L-; and/or
(I) when A represents a single bond; and |
25 R’ and R’ together represent =O;
then R* and R do not both represent C,4 alkyl or they do not
together represent Cs_s5 alkylene; .
(ii) when R? represents -C(O)R'® and the group -A-C(R*)(R®)-B-
represents C, 4 alkylene, then:

30 (1) R'®does not represent aryl; and/or



WO 02/ 04446 PCT/ SE01/01544 19 A represents -G or -J-N(R12 B represents a
direct bond, C1 4 alkylene, -L-N(H)-, -L-S(O2- or -L-O (in which latter
three grouRg.nkidss attached to the car bon atom bear | ng R4 spdsBsloisa G
represents a direct bond or A _4 alkylene; J represents C2_4 al kylene; L
represents C~_4 al kyl ene; R~ representslphenyl or Het~ (which two groups
are optionally substitut ed by one or nore substi tuents sel ected from cyano,
halo, C1_2 alkyl, Cl1_2, -N(H) O)N H) Rl sk,
- N(H) S( O) 2R14~, (Iélo}é @mdaﬁd dg( @ptziaeﬂ} §?mﬁmt éﬂﬁﬁz e‘éikgéc&h

-S(0O 2R22, nore pref d co d@ 1 | ntlon al so include those in
whi ch: R4, together ‘?%rep éﬁ?te %-'n?'gy A represents Cl_4 al kyl ene;

"B representséﬂpeéwpe%tRb de Ry sc%ﬁé)eﬁzky' ene R6 represents C, _s al kyl.

Further pref conpou ds o Tnvention include those in which: 20 A
_represents -G, R MRRY) mde Fendedﬂyx(epfbswﬂqubr@t‘;teﬂkylt\aﬁdgroups Jis
attached to the bi spl dine nitrogen aton); Grepresents C1 ~ alkylene; R4
represents -DCR’R repras¥8RA; or R4, together with Rs, represents =O R2
represents -CN, HetB, C(O)R16 C(S)OR1l~, -C(S)N R18) R19 25

- [ O O ~zN( R20a) Rieen-A_and(Bylozsitsimu laeops i rspresepicyizaqt Ronfir, 4~

suqbs{\ll- tcm ’:((j é?ldylz%}dht @Sﬁ;fﬁﬁ\'@&lw Bﬁg g’I:o%’r émg%% %’ W’l’i% SE&%%@EE’Q? rom

- (O Rz28, Hereinb&F3e~ - S(O rR33~ hal o, -CN,
nitro and Het l%gﬁxl\%m:%/ 0424%%@;%@01/%1{1544 20 R16 represents H Het~ or

C~ 6 al kyl (V\/m ch al kyl group is optionally substituted and/or term nated
by one or nore substituents selected fromhalo, -OH -CN -N(R34)R35, aryl
and Het ~10); Gzﬁnp@prdssmft sher yventien 6 tiasommeyof alami bR grentipnedr andudet i t ut ed

and/or , s term nat S a ro one. sub tituents sel ected
from - OH, cyé’ﬁB’P%‘&ﬁ% 0% B 1chs %eafIH}E{qu oy Sp‘f”'itgﬁlé? P@gi{t Wé’tvést? 65 t

00 G ea B Ry sekﬁfse~p@%¥4ﬁﬂ§*§%&e&ﬁ“‘*5 DR &?H%*%%’ CEL L

-N(R~-sm) s( O ZRg4b~ _S(O gR~a~~ -05(0)zR 4a and -S(0)ZN(R sn) Rl sp) or ~ when
R4 and R5 t oget her represent =0, R6 nmay represent ClL 6 al kyl.
R* represents H or C, ¢ alkyl then:
15 (a) when R?* represents CN or C,4 alkyl optionally substituted by OH,
NR3HR?! or Het’;
R* and R*! independently represent H, C,.¢ alkyl or Cs._g cycloalkyl;
Het’ represents an unsubstituted, saturated 3- to 8-membered
heterocycle containing one nitrogen atom (via which atom the
20 heterocyclic group is attached to the rest of the molecule);
R* and R’ both represent H; and
R® represents phenyl substituted in the meta- or para-position (relative
to the group B) by CO,H or NH,, then:
() when A represents a direct bond, C,4 n-alkylene or -J-O-~; and
25 : I represents C,_3 n-alkylene; _
then B does not represent -L-N(R'")- or -L-O- (in which latter
two groups, L represents a direct bond of C4 n-alkylene and is
attached to the carbon atom bearing R* and R?); and
(i) when A represents -J-O-; and

30 J represents C,.; n-alkylene;



Preferred conpounds of the invention include the conpounds of the Exanples
di scl osed hereinafter. 15 Preparation According to the invention there is

al so proviwedzaups ocess fox the preparation of conpounds O%C’f@ﬂfmhﬁ-l' ghBi)cE

conprises: 20 (a) reaction of a correspondi ng conpound of formula
[~sa RA1 (~44 RA2 RAs N .. HR2-'""N whegrein R2, R3a, Rsb and R4' to R46
are as hereinbefore defined, with a conpound of forrmula IIl1I, WO 02/ 04446

PCT/ SE01/ 01544 21 A Li-~ ~~ ] RS  wherein L' represents a

| eavi ng group (e.g. ﬁbe???é’[‘?&? “PB%W%%GBB%@TH&%SH%BHR& R5, R-, A and B are
as her ei nbef 1€ pf px@epl e at between -10C and reflux tenperature
in the presegl?:): g?—fea swelpaﬁeg base’ (e.g. 5 triethylanine or KZC03) and an

appropriate orgabjet’ SRipyesents( earg. ububhtinnedetshangedaget @9i t-idemtRiePVSO) ;

(b) for conpounds of formula I in which R represents a structural fragnment
of formula |a inheleradycle remtanerg son€Z mirkgére ndomndvida whithRatdamgdhder
represent =0, reaction of a correspondi ng conpound of faornula Il, as -
her ei nbef dre def RAEECC 1Pfgf8u1éb9n‘iﬁﬁ9??d69 8!eo"leiﬁr'*i,u‘?féh!:\LT}OI@P‘FIV)H”Egldwherei n R~ and

B are as hereinbgfore defi NP | exanpl t rogm.tenperature in the
presence of a sul ea%rﬁgpéédgﬁgg(%&l' éﬁ?prn%ggs.éb?ﬁ?ﬁil&flf?e’w (c) for conpounds
of formula I in pi,of 53& Rt rBoRségpresents - N(R39) R38_ and R39 represents
a structural fragnent of for a la, reaction of a correspondi ng conpound
of formula | in @hic@, Rasalkyl, Raick akkydppsgpisicptohally ites@pted byNOHIHB8~,
wherein R38 is as hereinbefore defined, with.a 20 conpound of fornmula Il
as herei nbef ore defi wedrminatedelkiaMiRé )Bnder OROTdvhereims descri bed

whi ch R 1 cpr caont o 914 PhgRentnei Kebidignl HEOT WARAY C ubetHBisoge s O
and, R4 LB esent < et oM e A P96 e R 6 BREDSHBEH S0P
02/ 04446 PCT/ SE01/ OlE¢4H26r NH, and the other represents H or C,_¢ alkyl; and
R*? represents H or phenyl substituted in the meta- or para-
position (relative to the point of attachment) by CO,H or NH,;
15 (i) -C(O)R'®, wherein R' represents H or phenyl substituted in the
meta- or para-position (relative to the point of attachment) by
CO,H or NH;;
(iii) -S(O),R*, wherein R* represents phenyl substituted in the meta-
or para-position (relative to the point of attachment) by CO,H or
20 NH;; .
(iv) -S(0);N(R*)R*; wherein
R* represents phenyl substituted in the meta- or ﬁara-position
(relative to the point of attachment) by CO,H or NH,; and
R* represents H or C,_ alkyl; and
25 (v) Cs4 n-alkyl, which alkyl group is terminated by phenyl, which
phenyl group is substituted in the meta- or para-position (relative
to the point of attachment) by CO,H or NH,, and which alkyl
group is interrupted at the B-position (relative to the point of |
attachment of the pheny! group) by O.-
30



BR6 Xr' \ UR5 wherein X represents Oor N(R8) and R5, R6, R8 and B are as
her ei nbef ore defined, for exanple at el evated tenperature ~(e.g. 60Cto

reflux) inypheypngsence of a suitable solvent (e.g. a | owep ?/SEN]'/(H@hCOhOl
(e.g. IPA), s acetonitrile, or a mxture of a |ower alkyl aFco ol "and

water); (e) for conpounds of formula I ig whi ch R3a or R3b represents
-N(R39) R3s and R39 represents a structur1 | fragnent of formula la in which
A represents CH2 and R4 represents -OH or -N(H)R8, reaction of a
cor r espondi ngurthec ooqrapoandy dfothreuliavdntion whatc md3BaeomEBbor(cds iagpdepri at e)
represents -N(H) R38~, wherein R38 is as hereinbefore defined, with a
conpound of foorpduady oidomeylail niredefinedpdovpaewiththe adksieppkpiovirerthabndi ti ons
" descri bed herﬁn(?before see process step (d)); 15 (f) for conpounds of
formula | in QA TRUIEIFE®nt s C1_6 al kyl ene, B represents Cl_4 al kyl ene

and Ra and Rybotl epLERell Hhbedust |08 alnBerdl faSRANING samRAUNd Of

formula I in i C together™ represent e presence®of a

sui tabl e reduci ng)n;égﬁﬁb%@rﬂdtdﬂﬂ‘éﬁzfa wARhoAbmAthe He_@@@b%@l[b sENY 1si Aghed OF
exanpl e by activating the rel evant C=0 group using 20 an appropri ate agent

(such as tosyl hydo dlzé res) of thetrthelepuleg,emice of a suitabl e reduci ng agent (e.g.
sodi um bor ohydri de or. sodi.um cyanobor ohydri de) and an appropriate organic
sol vent (e.g.(1a PhgBY! substiuted 15 thearieid- ot R RAOSIIqIY refadivectonthe JRasP of

formula I in whi R4 R th represent H and (1) 2s A represents a
singl e bond or %&%@ﬁa@“ 2represents O _4 alkylene, or (2) A
represents C _~ al kylene and B represents N(R13) or -N(R13)-L-, reduction
of a correspondi ng conpound of fornula | in which R4 and RS WD 02/ 04446

PCT/ SE01/1Q154%rEer teagidieids r&piRsentnaéd that inae AseIrnerntbned Sutludbl e
reduci ng agent (e.g. LiAl I-(l)4) and .an appropriate solvent (e.g. THF); (h) for
conpounds of thogenin avhich Rwhéprhsents epylesénck atoup ial dpticmady ®ibstitwpd esent s
a direct bond, al kyl enge

t hree groups aﬁdf%ﬁfs’é’é’é‘ﬁf (@g_a;lipl%(p%%é@onlﬁg(q%%%&éﬁp?n&é%ﬁe%oﬂ atter
R and RS t oglier YR ectalP SBIEEAPERE BrsEEnee il KelihBetieafising
or conpounds ST FATTORa | PR iR R O At oy AT, | SINETIRTS (1)
reduct i onsof -A(ROEYEEPEIH, nR(ROMEHON(RFHROTMINGR VI S@),RI*, -S(0) R,
-0S(0),R"* and -S(0),N(R"™R'®, or, when R* and R’ together represent

=0, R® may represent C,_¢ alkyl.

Preferred compounds of the invention also include those in which:

20 R represents H, C;, alkyl, -OR’ or N(H)RS, or R, together with R®,
represents =0; | |
R’ represents H, or R’, together with R?, represents =O;
R’ represents H, C;, alkyl, optionally substituted phenyl, -C(O)R!™ or
_C(O)NR 'R,

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

or R'% represents H;



N-~ R~ Rwherein R, RZ and R4’ to R4~ are as hereinbefore defined, and in
which the is bridgehead C=0 group may be activated using an appropriate

agent, suehipagods@syl hydrazine, in the presence of a suitabperkeAlsiag agent
{e.g. sodium borohydride, sodi um cyanoborohydride) and an appropriate

organi c solvent (e.g. a |ower alkyl alcghol), or under standard Wl ff
Ki schner conditions known to those skilled in the art; when the C=0O group
is activated pigct i vation step ma arried out at between room and

1f;he Zﬁg be
reflux tenpefat (d Kn {HEPEREIRIYCREPETSCRN b FRfTLATGUATCRCE MgieH seddisreils (e. g.
"educi no-agett Oh-na g e, SN SR, itbundiid R fbbron
carried out aibRRIMREB1EOEd ﬁor}{‘ﬁg@%{@ﬁﬁ@fﬁl SE01/ 01544 24 and refl ux,

advant ageously in the presence of a sul e organic acid (e.g. acetic
acid); (j) f@rreposspotsnd®d @f-JNRM-a | in which one of R3a and R3b
represents H_ s and the other represents -OH, reduction of a correspondi ng

conmpound df Borepitesgnip a dischbond, {bief dkgletes tInd(H)i n-Li-HEOM-esehe®-din a m | d

reduci ng agent, .e. Q. di um bor ghydri de, .and. an appropri ate organi c, sol vent

(e.g. a l O\A/e?”thécf}blﬂ%ﬁr Sfﬁ{?érgfagp I}‘;Saﬁ%"f“:%@?i tarthg faryon aipm E’Falﬂﬁg %%&ﬁfbunds of

formul a | in%{y]ich R3a and R3b both represent -OR3sa or -SR3sb, or in which
g

R3a and R3b ether represent -0-2Z-0O, -OZ-S- or -S-Z-S-, reaction of a

correspondi ng &pf@@ﬁﬁch @iredt Dol loz (V! 1a11@1§eH@,r ei nbefore defined, with a
conmpound of forrmula HOR3sa, HSR3sb, HO'Z-OH, HO Z-SH or. HS-Z-SH (as .

appropri at e) J rapiresemitnCR3glcyld@sb and 15Z are as herei nbef ore defined, under
appropriate reaction conditions, for exanple by refluxing in the presence
of a sui t&bl b rpPIeEeRLs br1-4188kyleneici d catal yst (e.g. pTSA, trimethylsilyl

Fol ene o dRarPP-GIhERTEY oBict TIPoFh Pt SHBb BHRPS g erarAL U Eh one
compoand of  ToeheRL K s e et RpeEy ka8 Blite, E p (101844 25
: alkoxy, optionally  substituted phenyl, -N(H)R"®, -C(O)R"
-C(ONH)R", -NH)CO)R"", -NH)C(ONEDRY, -N(H)S(0),R""
15 -S(0),R'* and -S(O),N(R"™R'P), or, when R* and R’ together represent

=0, R® may represent Cy.s alkyl;

R® represents -CN, Het’, -C(O)R', -C(S)OR', -C(S)N(H)R',

-[COLNER™,  -[COLORY,  -S(O)pR”,  -S(O)NR™R™,

-C(=N-CN)N(R®)R?, -C(=N-CN)OR?’ or C, alkyl (which alkyl group is
20  optionally substituted and/or terminated by one or more substituents

selected from -C(O)R®, -C(ON(H)R™®, -NR*)R*, -OR*, -S(0),R%,

halo, -CN, optionally substituted phenyl and Het);

R'C represents optionally substituted phenyl, Het'® or C, 4 alkyl (which alkyl

group 18 optionally unsaturated and/or optionally substituted and/or
25 terminated by one or more substituents selected from halo, -CN, -N(H)R*

and optionally substituted phenyl); |

R* represents, H, C,. alkyl, -C(O)R**? or -C(O)OR>®".

R'S represents H, -C(O)OR*® or C,¢ alkyl (which alkyl group is optionally

substituted and/or terminated by one or more substituents selected from halo

30 and -C(O)OR™);



wherein R, R2 and R4' to R4~ are as hereinbefore defined, in the presence
of a suitable reducing agent (e.g. LiAlH4), for exanple under conditions

that are wWebl2ngyn fo those skilled in the art; 5 (m for ds of
formula I in which one or both of R3a and R3b.represent Nfggg?‘&ggﬁn whi ch

one or both of R39 and R3s represents (-6 alkyl, alkylation of a
correspondi ng conpound of fornmula I in which R3a and/or R3b represent
-N(R39) R3s (as, appropri at e[\) in which R39 and/or R38 (as appropriat ef
represent H, Ristapgessntsorfpourmptiohaliy subdtdutediphenyl @ Ras elkyWi(mhichhalkgl n Ra
represents C, 6 al kyl and ]11% isblas her ei npef ore .defi ned, for exanple under
condi ti ons t BERUParie RRECDRRGWIIRSG RS s 8ndier | fEgipgiedndYarqne (97 maFe

- conpounds of : ' j 15 ~ r I nt 15 of
Cormal a2t iRy Selk Qe o, FER SRRt SR MASIT " o7 ol
.1 X R3a Rs | R¥ relfasehil M, Cy 4 alkyl REGOFOHR R4S - bl -OH R4 R5 wherein R2,
R3a, R3b, R4, Rrsejﬁ%lgfl to R}li,a X’aﬁg L ar e%s@&gpg%{nb’efore defined, with a

conpound of RSt represelits BboRE aXiyIn(wititck hllRG groupss ptionaligfsbstitedd ned,
for exanpl e under M tsunobu-type conditions e.g. at between anbient (e.g.
25C) and r ef hud/ot defmeinatedr byidnet he moresebstiusntsa seleetedafrpnphekphiOle, (e. g.

tri butyl phosphin r. tr.iphenyl WO 02/ 04446 PCT/ SEQ1/ 01544 26 phaqsphi ne),
an azodi car b@xwa@fﬁ W@\‘?@&ﬁﬁ%@r?@ 5. ORfioae W&E&@‘iﬂéﬂi 6%&9? aqrgug?.teg%y

1,1'-(azodic i I plesi di appr opfi.ak ey 0 ni< s nt (e.g.
di chl or orret hgﬁg%grrh%)% g%%gﬁt?&{stp?él)eg@grﬁgrgn’géﬁnaggyloéﬁq opﬂ@i’ aé 4 ?lh(\é ich RL
represents an%gﬁtgyltw@(bpﬁdm bs%tg@ﬁmly@;l a in which Arepresents C_~
al kyl ene and represents -N(R~-3)-L- (wherein the group -N(RL3)- is

attachedid o RRAkrepacsents gitomalganbsiguRd predyRS), reaction of a conpound of

formula X, R%b R3a 45 R43 R41 R44 R46 R42 \ RAN N-, 4a ~-RJ.3 RA RS 1 0
wherein A$ rRprepessestsE s alkyhopyipasldy sustitpted phenylrmpletts, RS, R 13 and

e Lo RS apengp et pheTor g EH R M pomatd of Tormi 2 X1
o onat PRI S oAU OO e | o o
organi ¢ sol VRAtrepeesgntsdg oCNaNd/1 bedptionally substituted phenyl;
15 R represents H, C,4 alkyl (which alkyl group is optionally interrupted by
oxygen), optionally substituted pheny! or Het*';
R* represents C,.¢ alkyl or optionally substituted phenyl;
R*™ and R*™ independently represent, at each occurrence when used herein,
C.s alkyl, optionally substituted phenyl, or R*” represents H;
20 R* and R*® independently represent H, C,, alkyl, -SR**® -N(RBQ)R38°, or
R’ and R together represent Cy4 alkylene or -O-Z-O-;
R¥ represents H, C;.; alkyl or a structural fragment of formula Ia;
Z represents C,_3 alkylene;
R* to R* independently represent H or C,., alkyl;
25 R", R R'” and R*! independently represent C,.4 alkyl;
RPP to RPP R®® R* R R*® and R*° independently represent H or C.s
alkyl;
optional substituents on phenyl groups are one or more substituents selected

from cyano, halo, nitro, C,; alkyl, C,, alkoxy, Het', -NH,, -C(O)Rlsc,



(p) for compounds of formula | in which R~ represents a structural fragnment
of fornmula la in which R4 represents -D-NH2, reduction of a correspondi ng

20 CONPOURGo Mpfigqul @ XI 11, 6 WD 02/ 04446 PCT/ SE01/01544P@ Bﬁ@ 45 Rv ~ -~
/ R4l RA6 R44 R42 RAN N=A B R6 N, D R5 3 wherein R2, R3a, Rib. 5 'R6, R4l

to R46, A, B and D are as hereinbefore degfined, for exanple by
hydr ogenation at a suitable pressure in the presence of a suitable catalyst

et o - B nanor TSR & A Gk e RO RS aRIR P N Sy “rend
represents - %)Rﬁkg(s F{ R 1Db), reaction of a correspondi ng conpound of
formula I in i@ 4 Yepresents -D-N(RO)H with a conpound of forrmula XV,

10 R 1 bNC=O XIV wherein R b is as hereinbefore defined, for exanple at
anbi ent tenperature (e.g. 25C) intile presence of a suitable solvent (e.g.
benzene); (rWhear RoompdlordR biegresemiish -N(RP)RA cin Rhicte ROEseptesents a
-DN(H[C(O ~ZNH2, 15 reaction of a correspondi ng conpound of fornula | in
whi ch R4 § epstesemral fragmént ofiformuladaj prederred epmppurds eloformwdarpinelede bet ween
-10 and 25C i.n the presenc 398 _Sui tabl e coupling agent (e.g.

1- ( 3- di met hy fHaseAB |151-f-§%tt y &S Hodi i mi de), an appropriate activating

agent (e.g. %< zpi7rd 8, sui Let.hyl am ne)
and a reacti oiin[il ?ﬁ%ﬁ%ﬁg%a@& @gé@'p?%/é% R(’Le{bg:éﬁw%g’é\%%ﬁﬂ%4 8

PCT/ SE01/ 01584 1@freséits H, O FEormpeundsyvial Rf Ofefidsents <@ whi ch R4 represents
-D-N(Rs)R9, wherein R8 and ~R9 are as herei nbefore defined, provided that

Rs does not Répepsmantst, phenyli vhioh groupris epionslingubstimeadty ofnef tr mul a |,
| heh B Rt Srethoxy groups), -C(OYCHS, of LIRS, aigp™! @ XV 5 Fearks XV

R® represents H, -C(0)0O-C .4 alkyl or -C(O)N(H)CH3;

A represents C,_; alkylene or -C, 3 alkylene-N(H)-;

B represents a direct bond, -CH,-, -CH,;-N(H)-, -CH;-S(0),-, -CH,-O- (in

which latter three groups, CHj is attached to the carbon atom bearing R’ and

15 RS) or ~-O-;
R® represents phenyl optionally substituted by up to three substituents (in

the para- and/or ortho- positions) selected from  cyano,

-N(H)C(O)N(H)CH3;, -N(H)S(0),CH; and -S(O),N(CHj),.

20 More preferred compounds of the invention include those in which:

R* represents H, -OR’ or N(H)Rg, orRY, together with R®, represents =0;
R’ represents H, or R’, together with R*, represents =O;
R’ represents H, C,; alkyl, optionally substituted phenyl, -C(O)R'®, or
-C(O)N(Rl Ia)Rl lb;

.25 R®represents H, C,, alkyl, -C(O)OR'® or -C(O)N(R'IR'"®;
R'% and R'® independently represent, at each occurrence when used herein,
Ci.s alkyl (optionally substituted or terminated by phenyl), optionally
substituted phenyl, or R'% represents H;
R'"® and R'" independently represent, at each occurrence when used herein,

30 Hor C,; alkyl (optionally substituted or terminated by phenyl);



wherein R8a represents R8 as herei nbefore defined except that it does not
represent H, and L3 represents a | eaving group such as halo (e.g. chloro or

brono), p-wolkepngnol ate, C, _a al koxi de, Cl_4 al kylthi ol at L R-a,
-OC(OORlob, or -OS(OZRI, wherein Ra to R are as herei nggrgrgﬁ(ﬂ%ﬁ

defined, for exanple under conditions th@at are well known to those skilled
inthe art; (t) for conpounds of formula | in which R4 represents -D-ORS in

which R represents C s al kyl . 12E-aryl or -E-Hetl, reaction of a

cor r espondi nQA‘ ie@résgﬁgo’fﬁfaordlf(r&% ltal in which R4 represents -D-OH with a
compound of EPrLANXVA diBeAbbh R, B AN(EPR! 958705,-Cr8,-8)-Kl
-E-aryl or -E- I—@tTl ~,n Wne%ei n He(%s\ﬁll's a r?eFei nb@o’rg“%??%g%{ 6iT?r kqgﬁ(arrpl e

" at between amfiieintat{es three2nOhpand i2attacifddus therqeb@i utoen beadap R and
Mtsunobu-type conditions (i.e. in the presence of e.g. triphenyl phosphine,
_an azodi carb®Yl ate derivative (e.g. 1,1' (azodicarbonyl)dipiperidine) and a

sui tabl e organi c sol vent,. {e. g. dichlor thane)); 25 (u) for conpounds of
formul a I3i n“WFRPEFSCRES & %@W&fﬁmqlg}f OfFal fragnent of fornula la in

whi ch R4 repr - B Oy Lo.which R represents C _~ alkyl, -E-aryl or
-E-Het~ ), rgggﬁg%%t%&éayg&lrﬂgespondi ng conpound of formula XViI, WO

02/ 04446 Pdtggggésg&t@@_gaqkﬁ%gel??,a v ~ R41 R~ ~-A BLZIiD R5 R6 wherein LZ,
R2, R3a, R3b' ., Ro, R54| to RA6, A, B and D are as herei nbefore defined

with a conpolidepfestmsrpheayXut Hs® (whizhnives greupdedre nadiorhatly abstiniedl at
bet ween anbient (e.g. 25C) and reflux tenperature, under 5 WIIianmson-type
condi ti ons (byeong ortmergsubgiuentsf sedectehframr ¢xmme, hude CeogalkkoHCor NaH)

Compounddd of 2SR GUO IR TR Renr SO GO BRI Y ELSIRRE, | < B
her ei nbef ore_gggg%adagggs@%mlug xsx_b)t does not represent H, reaction of a

correspondi ng oun i‘n which R4 represents -D-OH with a
cormpound of fkdIRA repekdnts RS LR*2XMhdre preferred compounds of the invention

also include those in which:
R4, together with R’ represents =0,
15 A represents C,4 alkylene;
B represents a direct bond or C;4 alkylene;

RS represents C,_s alkyl.

Further preferred compounds of the invention include those in which:
20 A represents -G-, -J-N(R'?)- or -J-O- (in which latter two groups, J is
attached to the bispidine nitrogen atom);
G represents C,_g alkylene;
R* represents -D-OR’, -D-N(RB)RQ, or R, together with R, represents =0;
R® represents -CN, Het}, -C(O)R', -C(S)ORY, -C(S)NR'®RY,
25 -[COLNR™R™, -[COLORY, -SOWR®  -SO)NER®RY,
-C(=N-CN)N(R*)R*, -C(=N-CN)OR? or C\.12 alkyl (which alkyl group is
‘substituted and/or terminated by one or more substituents selected from
-C(O)R®, -C(O)NR¥HR™®, N(R*)R?', -OR*, -S(0),R®, halo, -CN, nitro
and Het’); .



wherein R b represents R as hereinbefore defined, except that it does not
15 represent H, and L4 represents a | eaving group such as OH, hal o, al kane

sul fonat e, w@bgna4sul fonate or -OC(O Ria, wherein Rla is aspBpigjnRefore
defined, for exanple at between room and reflux tenperature, optionally in

the presence of a reaction-inert organiggsolvent {e.g. THF or CHzO 2), a
suitabl e base (e.g. triethylam ne or KZC03) and/or an appropriate coupling

20 agent (e.g161, 3-dicyc xyd car podi j,mi,d r . 1-(3-di net hyl ani.nopt opyl ) -3
et hyl car bodi %m dJSPreéfﬂt%oﬁglrﬁVycc?ﬁb h@cﬁlwlt Ewgméuiaﬁ‘é%l %rO&‘QtZﬁ fﬂl%ﬁ%ﬁ as

4di met hyl am din I e r = nd L4
reprosont o CEUHMEHPEAbL! BmBhARR 6y QHRCH Tbte, ARERRMS seleki Hanf

WO 02/ 04446 RelY, S@pg/_gmélm(ﬁﬁ‘)k \ grylaﬁg)ﬂd't‘d);t he presence of a coupling
agent such as 61-(3- di et hyl amaﬂgopr opyl )-3-ethyl carbodiinm de, an appropriate
cat al yst sucR asptesedisreryly | Hef’ ndoply réidiwieclangtoaps cdre esubstitiatied asndref) ; 5
(w) for conpounds of formula | in which R4 represents halo, substitution of

5 a corr espoHdNHBAEs (pb ARRFOpTiated HyLPRe or Mergapbsityents splesteghiram €M, usi ng
an appropriate hal,ogenati ngsagent , (€. g., .f0r conpounds .i i a
represents fﬂﬁ?ﬂoo,ha?%’alalttfoo W Pﬁ(yhl((g?'ﬁ%% wnﬁﬁéj{hﬁ fmag%@%ﬁ?d’ (x)
reaction of cor ndi co nd _Qfnf ba X R4 oo XI X
R44 Rds Ra2 ﬁ—l'ﬁR~5 ereéi nQ%I’, %gtfa’ Rs-gj(}a{nigj’ 4" téb lﬁgﬁe ag(m(r_)el nbefore
defined, witbCEOMNRIFYRY of forMREHKONIRZ, .5 XX-KPRIPENE)NRSHREHr esent s
a | eaving group éHch as halo, OH ‘%I ane sul fonate, arene}égplf%nate, C ~
glzléoxy, pheﬂdﬂ@} qu L5, _-S(%j{qﬁg RZDSﬁO)zméfoﬁlmb 3Ol C’)R ;)',OT]LRlZ' and
are as hereinhefo efined, for e e at between - and refl ux
t enper at & e, W@]ﬁpﬂ%rﬁél‘{ §5 F%efh%rﬁ?réé%ﬁﬁw RaY GeREEAY (e QJ}EM}( (e.g. CHO 3,
CH3CN, 2-propanol, diethyl 20 ether, or m xtures thereof) and/or an
appropriate base (e.g. K2C03, pyridine or triethylamne); (y) for conpounds

of fornula 1pj jC r ege - ; [ is
Subst | 1 ut od Al The CTEQNRR, T, fusatiof Mctigs M0 PRuBbYs 7M. Ls
PCT/ SE01/ 015B4amplesi disclgsst) heveinafteld or N(H)R3, and is otherw se optionally
substituted with one or nore further substituents as specified herei nbefore
for RZ, reaction of a conpound of formula XI X as hereinbefore defined with

a compourgl o, [ormy 5 0%

According to the invention there is also provided a process for the

preparation of compounds of formula I which comprises:

20 (a) reaction of a corre'sponding compound of formula II,
R3b R3a

R41

R N—H

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

compound of formula III,



R2a X XXA 5.a wherein Xa represents Oor N{R3 ) and R2a represents C~ _ 1
al kyl, optionally substituted with one or nore substituents as specified

her ei nbef ayg bRy 2. for exanple as described herei nbeforePEQ/gE(plr/(ﬁpﬁr ation
of conpounds of forrmula | (process step (d)); 20 (z). for conpounds of

formula | in which R2 represents tetrazgf-5-yl, reaction of a corresponding
conpound of fornmula | in which RZ represents -CN with a suitable source of
the azide ion (e.g. sodiumazide), faor e | e at el evated tenperature
(e.g. 1000 in the presence of/ &"6@? ate 15 solvent (e.g. DW) and

optionally in the presence pf~a suyitable proton souflte (e.g. NHCl); (aa)
for conpounds of fornula | whi c(rﬁgreRbi spi di ne-ni trogen N oxi de
" derivatives, oxidation of the cdrrespondi ng bispidine nitrogen of a 20

correspondi ng ,co nd of formyla.l, in the presence,of sui.t ahl e

oxi di a1 ng. agBHETOR Ty, TorressaR & Bt gt G e B ine: (e LD S a
sui t abl e organi gssglivan W rei ‘ QPR f r}[‘]%] whi ch
are C ~ _4 al yiR ’qga’tg‘r%%é?/s%ﬁ?mni u%lé@&sg{ ?%@n’va?%@ﬁlﬁq |CI€FX{ he
al kyl group Lp0°@ taaghestlh:0 temBespi@i fif the tfegRiRe bLALCLtbleabadehee Bi Spi di ne
nitrogen, of a correspondi ng conpound of fornmula 1 with a conpound of
formul a XX, tiRBhylamixe orWK 0204446 ROT/BEOAP104E4brEgenivhesobient Rije.g.
represents Cl,4 alkyl and L2 is ,i';\s kﬁr | abefore defined, for exanple at
room t enper a roggthans, peetepidicor és@pr opriate organic solvent (e.g.
DVF), followed by purification (using e.g. HPLC) in the presence of a

sui tabl e counter-ion provider (e.g. NH40Ac); 5 (ac) conversion of one

substi t uent g?bf(%gg)&ﬁl OnﬂHE‘%ff&%ﬂ QIHEW}H&HRé%%ﬁkt%EéntE'a%%ch&afPrQéﬁeﬁ i1 ed

in the art; version of one R2 grou 0 anot her usi ng-techni ques

wel | known t ofttbaselaskd id ehiéln A heprasdnts Cymlkyieds afd Rorand R’ |tb%éthb’r be
prepared by reaction of a correspondi ng conpound of forrmula XXIIT, R3a R4~ /
~ ~R4~ XX0 | répraseRid 2=R4gedstionHoEN corresponding compound of formula II, as

hereinbefore defined, with a compound of formula IV,

0
RG\B)j\/ | vV

wherein R® and B are as hereinbefore defined, for example at room
temperature in the presence of a suitable organic solvent (e.g. ethanol);
15
(c) for compounds of formula I'in which R* or R*®® represents -N(R**)R3®.
and R* represents a structural fragment of formula la, reaction of a.
corresponding compound of formula I in which R** or R® (as appropriate)
represents -N(H)R?**, wherein R*® is as hereinbefore ~defined, with a
20 compound of formula III as hereinbefore defined, for example under

conditions described hereinbefore (see process step (a));

(d) for compounds of formula I in which R' represents a fragment of
formula Ia in which A represents CH, and R* represents -OH or -N(H)R?,
25 reaction of a corresponding compound of formula II, as hereinbefore

defined, with a compound of formula V,



15 wherein R3a, R3b and R4 ~ to R4~ are as hereinbefore defined, with a
conpound of fornula XX as herei nbefore defined, for exanple as descri bed

her ei nbef ay@ o3/ @48 ynt hesi s of conmpounds of fornula I (procpéﬂsﬁl%qg_&x)).
Conpounds of fornmula Il in which R3a and R3b both represent may be 20

prepared by reduction of a correspondi conpound of forrmula ~i XI'l1I, WO
02/ 04446 PCT/ SE01/01544 33 R~ '-H XXIIT wherein R2 and R4' to R46 are as
her ei nbef ore defined, and in which_the C=0 group may be activated using an

appropriate agent, such as to%{v\:r“azﬁ%, for exanple as described
in

her ei nbefore for the synthesi s conmpounds of Yormula | (process step
(i)). Conpounds of fornula II kch one of R3a and R3b represents -OH
and the other represents Cl1_4 al kyl  nay be prepared by reaction of a

conmpound of : B sdgeiwat, e - W a
conmpound of %){E% %@rwbéﬁ &(W?—éffﬁ ’~|RXI% \%i\%eé;%e%% lé-?sgﬁémrl%gp%fgrseent S
Cl _a al kyl I , ! B (£ od@° géfﬁg@k bet ween
-25C and arrba(:'%e*hr%af e@r%gg‘gfﬁﬁﬁ% %t%vﬁfeéapﬁéglgence?%f(b ?BI {:gt[?l e sol vlgn?fe(e. g.

di et hyl et hepreserice G6rgpauitdbleokolventea. 1d lloway dlkypradqudiodd(dyy. $PAhdard
techni ques. For exanple conmpounds of fornula |1l in which: (1) B represents
-L-O may beagstaplitledony misise phy lewenalylialgos! dndrwaten); 20 X, as

her ei nbefore defined, to a conpound of fornmula XXV, L6-L-C(R4)(R5)-A-L" XXV
wherein L~ represents a suitable |leaving group (e.g. halo) and R4, R5, A L

B epr eqent o) REREay PELAAT oF BrllfR 14 viish e 8 R0 Bk R e opar o
by coupling sERIMePRdeRl & @Bl XE¥mentBf Fortiffa 3 H ¥WHh A represents
CH, and R’ represents -OH or -N(H)R?, reaction of a corresponding
10 compound of formula I in which R*® or R® (as appropriate) represents
N(H)R?®*, wherein R*® is as hereinbefore defined, with a compound of

formula V as hereinbefore defined, for example under conditions described

hereinbefore (see process step (d));

15 (f) for compounds of formula I in which A represents C,¢ alkylene, B
represents C,.4 alkylene and R* and R® both represent H, reduction of a
corresponding compound of formula I in which R and .RS together represent
=0, in the presence of a suitable reducing agent and under appropriate
reaction conditions, for example by activating the relevant C=0 group using

20  an 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. Cy.¢) alkyl alcohol);

(g) for compounds of formula I in which R* and R’ both represent H and (1)
25 A represents a single bond or -J-N(R'?) and B represents Cy4 alkylene, or
(2) A represents Cy4 alkylene and B represents N(R") or -N(R")-L-,

reduction of a corresponding compound of formula I in which R* and R®



wherein R~, R13 and L are as herei nbefore defined, to a conpound of 5
formula XXvil, L~-C{O-A-L'" XXVII wherein L~, A and LI are as hereinbefore
defined; i ases, under conditions which are well kn e
skilled i nw%)ﬁyghfﬁgart Conpounds of fornmula Il in which Agrwjg/sﬁife?ls/(en?4s

C2-al kyl ene and R4 represents -OR, in ich R~ represents C ~ _6 al kyl,
-E-aryl or -E-Het ~ may alternatively bé prepared by reaction of a corrpound
of formula XVI as 15 hereinbefore defined with a conpound of fornula
XXVI11, RS ot@athwpwsent RO wihe s prameneee pf asevitableredueingyagest (adgy!

whi ch two 0 tional.l bst i tut th one or nore substituents
gel ected fl’gi‘l &Eﬁ“) %a%'E%RPTSPHﬁ |s(9§jveé1|t|&e ﬁ@‘ﬁl and B are as 'hereinbefore
" defined, for exanple at, between 20 anbient tenperature (e.g. 25C) and
reflux tenperature in the presence of a suitable base (e.g. KZC03) and an
appropriate t I @él\@:‘ b kg,{gh rsi on of
" the ester fug}é}tg?((g)yng(l)l ?&Mtﬁgé gﬁqfﬁnafﬁgp}ﬁ?wmdh R)reﬁr?&e:ns as hgl mﬁif%re
def i ned), sundegreseansliat dioses Hidnat, Gy ealivplene KAOM(RL Y-t 10SEORKidrl dd0-n(ithe art.
25 WD 02/ 04446 PCT/ SE01/015444 35 Conpounds of formula |1l in which A
represents CavlaclalatierdheeergrpupeLoeppsend Gy alidisoe),db represensy OEEpothdi ng

d of | a XXI ~Ab~ XXI X wh t
et ot B G eilh ab ondoa Coeds brad R e Lo SRR TR ir e
def i ned. W { Rt ALCRO B0 0T BOBe ke s IRASELAND! S Suhnte

bor ane- dlnethy sul'fi ence of ’an appropriate ‘sol ve

di ethyl et hegedubiiy dgt; ntde Naqy}ﬁ)tahsraﬁcafp}xoﬁrmté emléayoloémd@tg qup)‘ the

resul ting borane ad t Wth a suitable oxidising agent
per borata) and then conversion of the resultlng CH group to an L 10 gr oup
under conditions known to those skilled in the Gonmpounds  of fornula

111 in which(A jo8maserennsdscot formmyly lefe viHeh eq&deBenbgthlzem@F@y)

(wherein L represents. C1 4 aI Ien by coupling a corrpound
of fornula ig Iﬁ% O#H%X‘Qrfgfﬁ e s herei nbefore defi ned,
with a corrpound of forrrula

R41

VI

N——R1 -

wherein R', R* and R"! to R* are as hereinbefore defined, and in which the
15 bridgehead C=0 group may be activated using an appropriate agent, such as
tosylhydrazine, in the presence of a suitable reducing agent (e.g. sodium
borohydride, sodium cyanoborohydride) and an appropriate organic solvent
(e.g. a lower alkyl alcohol), or under standard Wolff-Kischner conditions
known to those skilled in the art; when the C=O group 1s activated, the
20  activation step may be carried out at between room and reflux temperature'
in the presence of an appropriate organic solvent (e.g. a lower alkyl alcohol
such as methanol, ethanol or IPA), whereafter the reducing agent may be

added to the reaction mixture and the reduction carried out at between 60°C



XXXI', HN(R13)' La- C(R4) (R5) - A~- OH XXXI wherein La represents Cl_4 al kyl ene,
A~ represents CZ ~ al kylene, and R4, R5 20 and R13 are as herei nbefore
defined, fwoog¥ampl e at between room and reflux tenperaturger@pkiQRgl !y in
the presence of a suitable solvent and/or an appropriate base, Tollowed by
conversion of the OH group to an L' groyp under conditions known to those
skilled in the art. 25 Conpounds of fornula IlIl in which B represents
-L-S(O- or -L-S(O2- may be prepared by oxidation of corresponding
conmpounds of 284G adveniageousp 1p2ho Masnpepl IEBfabls p1gEC WSIE (B
represents -L- % Wmi n L is as hereinbefore defined, in the presence of
an appropri X (101 of a suitable oxidising agent (e.g. nCPBA) and an
appropriate organic solvent. 5 Conmpounds of fornula V may be prepared in
accordance with techni ques which are known to those skilled in the art. For
exanpl e, congpyadsombofiedsof forvild IvWai which(dde &Rébvaﬁaqvcﬁtbsfepfas@ﬂts |nd X
represents O may be prepared by reaction of 10 a conpound of formula X, as
her ei nbefor eantk then etherweptesents oftduratiuotiof efracarepdndingREoxoptund efer ei n
xanpl e at el evated tenperature

RS and L2 her ei nbef fined, f
(e. 3” bet mg;ﬁ)rgtsv@ gr\ﬁfglageﬁtrrgirn%eg;sleg%ﬂeﬁde%itﬁetms.ewés@%éemhd redusingyi t abl e
b .g. K20 Na d i at i lvent (e.q.
neeton i1 1 6Tty S Sne BT B RSD e e SR e vert e ot or art
2) RS b d by reduct i f
Compound of T O Gl B B R T Br her o n R and B ar e as

her ei nbef ore defined, for exanple at between -1 SC and room tenperature in

the presence of a suitable reduci ng agent g, 9 N%PH4) and an appr396pri ate
or gani ¢ &bl vigntiof eogpolrily of faimwaddn byhieh Rnaad kil botls perressndrOR €act i on

in the resulta i.nt er medj at e, ..f or | e at :
! W or I]SERjSQ or i which R and i)sﬁ%pgether represent -O-Z-0-, -O-Z-S- or

-S-Z-S-, reaction of a corresponding compound of formula VI, as
hereinbefore defined, with a compound of formula HOR? HSR®
HO-Z-OH, HO-Z-SH or HS-Z-SH (as appropriate), wherein R**2 R*®® and
15 Z are as hereinbefore defined, under appropriate reaction conditions, for
example by refluxing in the presence of a suitable protic or Lewis acid
catalyst (e.g. pTSA, trimethylsilyl chloride or boron trifluoride) and an

appropriate organic solvent (e.g. toluene or diethyl ether);

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

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

Vit




WO 02/ 04446 PCT/ SE01/ 01544 37 roomtenperature in the presence of a
sui tabl e base (e.g. 1L2C03) and an appropriate organic solvent (e.g.

acetoni triwglznésds B represents -L-, -L-N(R 3)-, -L-S(O 2- pphsibhifts (i n all
four of which 5 groups L represents G _~ al kylene) and X represents O nay
be prepared by oxidation of a conpound (}f forimula XXXI'V, R6 Ba XXXIV R5
wherein Ba represents -L-, -L-N(R 3) -, -é—'S(O)z- or -L-O (in all four of
whi ch groups L represenjs a ﬂ nglg bond or Cl1_3 al kylene), and R5, R6 and
to R 3 are aswhemresi REeRoam;iHe iR d, are ps hieeinhedrerdefinet, in the prasdrecafi di si ng

agent (e.g. ~nCPBA), for exanple by refluxing in the presence of a suitable
organi ¢ sol v%f“‘(@?‘% Ie g agent (9 8.5-irdPub deh esampleundenconditipng thatip L

" represents Cl_~ alkylene) and .h.;. .15 represents N(Rg) (wherein Rs
represents (]TE))“%IRL %logxfn}%ﬁ‘@sﬁﬁﬁme%g}ﬂﬁ%g%’r epared by cyclisation of a
conpound of formula XXXV, R5 L2 XXXV R60\ a N(H)R8b L wherein R$b

“represents -C(OOR b or -S(O2R " and R5, R6, Rb, R, La and LZ are as

her ei nbef ar e (g8f foredomponndxafpfoemala DehwedithO6nanst befH vf RY seapetature
in the presence of a suifable base (e.g. sodium t]ydr oxisdse), an appropriate
sol vent (e. g.repicgentorlNdet Minein watielt oneor Hoth »f iy e anddr ebfdpresents Cf.s

necessary a phase transfer .catal yst (such as tefrabutyl ammni um a
hydr ogensul fzfltibfe ali b Ob A4 9FTEEPR 19%&3%@%8?2%%6@%5“ Sthieb Rl a Vi |

b £ ' ' d f | g3¢l with
v oxy! am néddfarR o aposBi PRORCTRYC G50 ARbtoP eI AR ARG e HRR™, " he
f i ; i I ds of
For mil a1, 5 o G T R o Al VL Rt on Lo
conpoundsioof formul a | Rislele, for exanple, process st@[s (a)‘, (b) and (x)).

wherein R® represents C, alkyl and L' is as hereinbefore defined, for

example under conditions that are well known to those skilled in the art;

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

R3b R3a

R43 T R41

R4 RS

wherein R%, R* R*® R* R’ R*' to R*, A and L are as hereinbefore defined,
with a compound of formula X,

20 R°OH X
in which R® is as hereinbefore defined, for example under Mitsunobu-type
conditibns e.g. at between ambient (e.g. 25°C) and reflux temperature in the

presence of a tertiary phosphine (e.g. tributylphosphine or triphenyl-



10 Conpounds of fornmula XI1l may alternatively be prepared by reaction of a
correspondi ng conpound of formula | in which R4 represents -D-OH, wth a
conmpound & a XXXVI, RYS(O zZCl XXXVI wherein RY is a fore
defi ned, %?Me?‘);ég]r*rupl e at bet ween -10 and 25C 15 in the pr esgnt}gé@f‘ﬁbﬁ
suitable. solvent (e.g. dichloronet hane% foll owed by reaction with a

sui tabl e source of the azide ion (e.g. %di um azi de) for exanple at between
anbient and reflux tenperature in the presence of an appropriate sol vent
(e.g. DVF) aphosphsng)f ablagobmasboxylage deaMadd) (e.g0di€thyparadisarbdxflatenod a XVI |
may alter natlvely be prepared by replacenment of the OH group of a conpound
of fornula I lilp- (md;ﬁarmnyléémerd@el ERG&RNVARRTOBRAE20T BN SeAVERY (@8ndi ti ons
that are well t hose. skilled in the art. 25 Conpounds of fornmula

XI X may be pﬁ@%b@@eﬁz@aqﬁeﬁép%ﬂ f a correspondi ng conpound of fornula
XXI'l, as hereinbefore defined, with a conmpound of formula Ill, as

her ei nbef ore defined. |, Corrpounds of formula XIX in which A represents Cz
al kyl ene and(d¥oapempouli®s boanias IieptedeR! refesmyts hatmicapal Rdghynt eact i on
of a correspondi ng WO 02/ 04446 PCT/ SE01/ 01544 39 conpound of fornul a
XXI'1, as her ef roahuolae ldefn veuichwiAt hepresampoling akyleoe namd B \Vrepaesents

her ei nbef or e defi,ned, for ex nple as d p3 i bed herej nbe&gre Lor synt hesi s
of conpounds-RR bemﬂ"ébqreleF &%ukr@ ( ) Js adta dan T0PRr#M XI X in

whi ch A R4 - b db
re;gtlonrg!‘or 2l S%sﬁ%ﬂ%\mﬂd %i‘?ﬁ’gﬁﬁigﬁig?‘éﬁﬁfg%ﬁﬁmsnﬁgrelengefeg?ee d

defined, with a conpound of fmgnul aR¥ as herei nbefore defined, for exanple
as described hereinbefore for sypthesis of conpounds of formul a | (process
step (d)). 10 Conpounds of for a XIX in which R3a and R3b both represent
H may alternatively beg y reductTUﬁ of a correspondi ng conpound of
formula XXXVI1, XXXVI
her ei nbef ore defined, a =0 group nay be activated using an
appropri ate agent, such ‘ g, for exanple as descrilbed

her ei nbefore for the sy i R ads of fornmula | (process step
(i)). 20 Conpounds of/ ornul ae I'l' andéb X\i n whi ch one or nore of R4~,
g,az, Ras and/or RA~N{ epre3¥ht C, 3 al kyl q@¥~ah£ern§LLy§$y be prepared by
reaction of a .R="

RS
10 wherein A® represents C_¢ alkylene and R R™, R RY, RS, R" and R‘” to
R* are as hereinbefore defined with a compound of formula XII,
R®-L-L? XII
wherein L® represents a leaving group such as halo, alkane sulfonate,
perfluoroalkane sulfonate or arenesulfonate, and R® and L are as
15  hereinbefore defined, for example at 40°C in the presence of a suitable

organic solvent (e.g. acetonitrile);

(p) for compounds of formula I in which R' represents a structural fragment
of formula Ia in which R” represents -D-NH,, reduction of a corresponding

20  compound of formula XIII,



conpound of formula Il or XIX (as appropriate) in which R4', R42, R's
and/ or R4~ (as appropriate) represent H wth an appropriate al kyl ati ng
agent (e. gwo@bh®ishy!l sulfate), for exanple in the presenceppfsg)sHkiabl e
strong base (e.g. s WO 02/ 04446 PCT/ SEO1/ 01544 40 Buli),
N, N, N, N -tetranet hyl et hyl enedi am ne ang,a reaction-inert solvent (e.g.
THF) Conpounds of forrmula XX in which represents -C(=N-CN) N(R25) R2s 5
and LS represents phenoxy may be prepared by reaction of a correspondi ng
conpound of formula XXXVII1, IRR(R2EREEZ6 XXXVII| wherein Rz' and RZ~ are -
as hereinbefore defined, with dipflenyl cyanocarbonin doate, for exanple at
between -10C and room tenpergiurgiin the presence of an appropriate sol vent
"~ (e.g. isopropanol). Co*a%un of /[formula XXtI are known in the literature
or are readily avail able y ni ques. For exanpl e, conpounds of
formula XXIl in which R3a/and_F ogether represent C3_5 al kyl ene,
- -0-Z-O0, is -OZ-S or -% ' IQ\R4~ all represent ,“hay be
prepared by reduction.of onpoum@Aof forul a XXXI X, XXXI X H --H wherein
R and Rd together reprgsent _5 al kyl Bde, NOZ-O, -0-Z-S or -SZ-S,
wherein Z is as hz/ﬁumoefo#% defined, in t héNpr- encg~eLR@ suitable 20
reduci ng agent { Li Al H4) under condltlons t hat)<are well known to those
skilled in the art Compounds of fornula XXI X in Ith B represents Cl_4
al kyl ene may be prepared by coupling a conpope~ Qf formul a XL, WO
02/ 04446 PCT/SE01/01544 41 R5 R4 XL Hal--M~ 2Bb Ab/ wherein Bb represents

Cra al kyl engrand, Hel ADRIRp NG A8 Aere ACHEIDPE AP deleldiffioroll L1 2

conmpound of or mul > as hefelhbefore dé or exa ween
-25C and rOOHbﬁﬁé@%ﬁb%rﬁplerb}I hedipgpligiande Slflta@lesptds@\ﬁleﬁnith@ fdsbﬁc§a|t
(e.g. anhydrous ZnBr2), an appropriate catalyst (e.g. Pd(PPh3)4) and a
reacti on-i nepof acsu@abﬂleoc&aib/vte(m;g (ellgdiufikien ¢aobomneandan dpptdpriatesolsent
Compounds of fornulae VI, XXIIl and XXXVI1 (in which, in all cases, R41
10. and R42 b8 & Wakessahanglymixiig)ibe prepared, advantageously, by reacti on
of (as appropriate) either (i) a compound of for mul a XLI,

(@) for compounds of formula I in which R* represents
-D-N(R*)C(O)NH(R''™), reaction of a corresponding compound of formula I
in which R* represents -D-N(R”)H with a compound of formula XIV,

10 R'"N=C=0 XIv
wherein R''® is as hereinbefore defined, for example at ambient temperature

(e.g. 25°C) 1n the presence of a suitable solvent (e.g. benzene);,

(r) for compounds of formula I in which R? represents -D-N(H)[C(O)],NH,,
15 reaction of a corresponding compound of formula I in which R* represents
-D-NH; with oxalic acid diamide, for example at between -10 and 25°C in the
presence of a suitable coupling agent (e.g. 1-(3-dimethylaminopropyl)-3-
ethylcarbodiimide), an appropriate activating agent (e.g. 1-hydroxybenzo-
triazole), a suitable base (e.g. triethylamine) and a reaction-inert organic

20  solvent (e.g. DMF);



(:~44 XLI R4s wherein RZ represents C~ _ 1 o alkyl or C1 _3 alkylaryl
(e.g. al kyl phenyl, such as benzyl) and R43 to R4~ are as herei nbefore

defined, avo0i/id46t-pi peridone (or a 15 protected derivatiVvectbhefiaQf), W th
(as appropriate) either ( 1) a conpound of forrmula XLII,

R6-B- C(R4) (RS) - A-NH2 ~ XLII wherein R4,,5, R6, A and B are as hereinbefore
defined, or (2) NH3 (or a protected (e.q. benzyl) derivative thereof), in
all cases in the presence of a 20 fornal dehyde (i.e. rppriate source

an a
of for mal deh{gldor somponsdpal ol dewhird Br reraesemts fD%GP&gRonyh@mm in the
case of co gnds .0 formul ae ,Vl. an 11, conversign.of the ®) rou
in the reSlrJngarf‘lna 19 are as | erel%@#@&ﬁﬁpw&gﬁﬁﬁﬁeﬁ%ﬁw e ia'?e tg
an R2 group i -echni qu t SCFI ernei. . enoval
of the C(O %Sﬁgﬁf%#%o&éﬁgwgg’?% yci%ﬁg)%gﬁ? gfc@ﬁg’f?!]“nglz lg. g&n%jcc%r ding to
process st eprdprssAROMSIN(IDRY Rt Qrcﬁyﬁgjogﬁdq,fff&mg%gs of formulae VI, XX Il

[

and XXXVI1 may be carried’out int way for exanple at between room
temperatuse and refl uxRfEpendi ng upon the concentr&Von of the reactants)
in the presence of apn appropriate solvent (e.g. ethanol or nethanol) and,
preferably, wherdie Br asprasentsfR ans detginbefor ddfined gxceptGhabitcdedsorgt i c

acid, especially acetic id). It will be also apprecjated by those skilled
T Che art t RrEssBhEh L bTErEiA B 9908 BT SR ISR aRd S P HOnCT
represent H Yo} devia fihi hod, 1{.}+€: r \gmaof a

4- pi peri done%@)la Igrng?%@ﬁeg@?%%r iq/}ﬁt F%/Hé&f—degeéjhé?aéfé% Stﬁlvoml%iﬁ’ Nﬁ?(fj&r a’
protected derdgadlOR'Thereisio),R1e Mhefsn R *dftoar F0raral e hyfeibefdFovi ded
that the internmediate so forned is subsequently reduced under appropriate
react i onicondéfineat)for Ehample hhded quadiamsvhat arel well &momacicatiese Bailladi s
process may al so be used to 20 prepare conpounds of formula I in which R45
and R46 are M thgmdt,R4' and/or R42 are other than H for exanpl e by: (i)

reacting a conpound of formula XLI in which R45 and/or RA46 is/are other
than Hw th, for exanple, benzylam ne or a derivative thereof; (ii) renoval

o 1o O g4 hheectd qmal eyt bbsphtipeyarenen o
appr opr i at e) yepasseher € \nbetigie -Befriyhas; -E-Het', reaction of a corresponding
15 compound of formula I in which R* represents -D-OH with a éompound of
formula XVI,
R"OH XVI
wherein R’ represents C,¢ alkyl, -E-aryl or -E-Het', wherein Het' is as
hereinbefore defined, for example at between ambient (e.g. 25°C) and
20 reflux temperature, under Mitsunobu-type conditions (i.e. in the presence of
e.g. triphenylphosphine, an azodicarboxylate derivative (e.g. 1,1°-
(azodicarbonyl)dipiperidine) and a .suitable organic solvent (e.g.

dichloromethane));

25 (u) for compounds of formula I in which R' represents a structural fragment
of formula Ia in which R represents -D-OR’ (in which R’ represents Cig
alkyl, -E-aryl or -E-Het'), reaction of a corresponding compound of formula

XVII,



(iv) renoval of the benzyl protecting group; and (v) reaction at the free
bi spi dine nitrogen of the resultant conmpound with a 30 conpound of fornula
XX as her gygh ?%p e defined, WO 02/ 04446 PCT/ SE01/ 01544 43CV§§@WM<+¢
conditions we known to those skilled in the art including those described
her ei nbefore. This reaction wll be accggpanled by, at sone point,
conversion of the bridgehead carbonyl ctionality to the desired R3a/ R3b
groups. 5 Conpounds of formula XXXIX may be prepared in accordance wth
t echni ques which are well knoWi®to t¥se skilled in the art. For exanple,
conpounds of formula XXXI X in whith R and Rd together represent C3_5
al kyl ene may be prepared byliﬁac Eﬁnpound of fornmula XLIII, N
" XLITl ro wherein Re anBdRf toget gent C3_5 al kylene, with a m xture
of phosphoric acid and st f ' qf exanple at 120C. Conpounds of
formula XLII are well kno i 3 qture or are readily avai l abl e
" usi ng known techni ques. F cgnpounds of formula XLLKVﬁn whi ch R4
represents OH RS repregentis H angR4A regpregents CH2 may be prepared by
reaction of a correspopdi ng,gonpound oR“#o la V wherein RS represents H
and X represents g/mmmh a ni um hydr oxi de dNdeA _copBi+&ss which are wel |
|1

known to those sR ed in the art. 20 Conpounds oiXformulae IV, Vlii, X
XI, XIV, XV, XVI, XVIll, X X (in which RZ repreéent 5ot her than
- C(=N-CN) N(R25) Rz~ and/or L5 represents othgr-tfidn phenoxy), XXA, XXI,

XXI'V, XXV, XXVI, XXVII XXV, XXX, XXXI, XXXII XXX, XXXV, XXXV,

X, XXV, XXXVI Ly, 2 [34 3)(L IR ldemi“vaki g f er
comercially V{é}#/eaf abl’e, gir é R % ?(@444? P%&T/ seéﬁolﬁjg%rg%s heRéiRbeldré

defined with a compound of formula XVI as hereinbefore defined, for
example at between ambient (e.g. 25°C) and reflux temperature, under

5 Williamson-type conditions (i.e. in the presence of an appropriate base (e.g.
KOH or NaH) and a suitable organic solvent (e.g. dimethylsulfoxide or
DMF));

(v) for compounds of formula I in which R’ represents -D-OR’, wherein R’
10  is as hereinbefore defined, provided that it does not represent H, reaction of
a corresponding compound of formula I in which R* represents -D-OH with
a compound of formula XVIII,
R™-L XVl
wherein R” represents R’ as hereinbefore defined, except that it does not
15 represent H, and Lt represents a leaving group such as OH, halo, alkane
sulfonate, arene sulfonate or -OC(O)R‘O", wherein R'" is as hereinbefore
defined, for example at between room and reflux temperature, optionally in
the presence of a reaction-inert organic solvent (e.g. THF or CH,Cl,), a
suitable base (e.g. triethylamine or K;COs) and/or an appropriate coupling
20 agent (e.g. 1,3-dicyclohexylcarbodiimide or 1-(3-dimethylaminopropyl)-3-
ethylcarbodiimide, optionally combined with a suitable catalyst such as 4-
dimethylaminopyridine) (for example, when R™ represents -C(O)R'® and

L represents OH, this reaction may be performed at ambient temperature



known in the literature, or nmay be obtained either by analogy with the
processes described herein, or by conventional synthetic procedures, in
accor dancav@ni/buisé andard techni ques, fromreadily avail abl gegtafitdi 84
material s using appropriate reagents and reaction conditions. 5
Substituents on the aryl {e.g. phenyl),3@nd (if appropriate) heterocyclic,
groups) in conpounds defined herein may be converted to other clained
substituents using techniques well known to those skilled in the art. For
exanpl e, hyd{@gy25f)) inehe prasentedf b coaplox pgenilsenly bs te(3-Bendtal agenat ed 10
to give halophenyl, nitro _may be reduced to give am no, am no may be
acetyl at ed tar@yib%ﬁﬁbxlyarb@dnmld@t an appeopgiate |cethlysdrsuch a4 14+(dainsthyl-

appreci ate that wvari.qus standard substi t or functional group
i nterconver s?%’%&aﬁﬁalnreaﬂ?gf%? ?‘i‘tosﬁ@ﬁ\ﬁist scertain 15 conpounds of fornul a
Il will provide other conmpounds of fornula |I. For exanple, carbonyl may be

reduced to hydroxy or alkylene, hydroxy may be acylated to give

al kyl car bony{Wxfor dompdund8b fFBrhARUCROwhRhaR RPredfitsival BB RERIRAIEEd tO

am no, am no nmay be sul fonated or acylated to give sulfonylam no or

acyl ani no (respeesporaling compouné rafaformakykin whephoRpsepreyertd -O8L, agiger t ed to
certain heterocyclic groups under conditjions known to those skilled in the

art, for exafpl @RIePHESC NRIPEENRINTREME S \ieT Heareposyds) iis whioh Rty 11,
edited by AR Katrits CW Rees and .EEV Scriven, 15 Edition, Elsevier
Sci ence Ltd. fepﬁﬁeﬂf?efi‘y%or fqa‘?g?@%ﬂ? d?ﬁhWIWHBEHHg’%‘OS'%Gﬁ’he i nvention may

be isolated fromtheir reaction m xtures using conventional techniques. It
will be appreciated by those skilled in the art that, in the process

descri begh aboygeadtith dfuNEdrr&dpdhditigotip@ind ot RmmRH XX, conpounds may be, 30
or may need to be, protected by prot ecltjl ng groups. WD 02/ 04446

PCT/ SE01/ 01544 45 Functi onal RfPoupsR#hich it is desirable to protect

i ncl ude hydroxy, ami no and carbogxylic acid. Suitable protecting groups for
hydroxy include trial kyl si Ipéjw and diarylalkyl silyl groups (e.g.

t eat - but yl di met hyl si | R tertbutyl di phenylSilyl or trimethylsilyl),

t et rahydropyranyl and a Y groups (e.g. nethyl- and
DT ot-e ng groups for am no include benzyl,
ter-t-butyl oxycarbonyl, yl met hgxycar bonyl or benzyl 5J<>§'car bonyl .

et hyl car bonyl groups).

Suitabl e protecting grodps| for amdi nd and, guani di no i ncl ude

benzyl oxycar bonyl . Suw abIngpr otecti nG*gro ps_for carboxylic acid include
Cl_6 al kyl or bepnzytNesters. to The protection &d deprot ecti on of
functional groups may take place before or after any of the reaction steps
descri bed h ' r ex3a Ppot i r 9up . i o dance with
t echni ques mﬁ@%ﬂgf}g’ (Rl S 1r\}lel ?ﬁ{ln%{gvm%tg t%gé;ggs}%??lﬁgg%:f%d%@egr 'S‘%é}h& as
descri bed hegghpaifridesst fofmal4/ X of protecting groups is fully described in
"Protective Goups in Qrganic (’:herri stry", edited by J.WF. MOre, Plenum
Press (1973), and " Prdt%ettive G oups in Oganic SynKiésis", 3 d edition,
TW Geene & 20 P.G M Witz, Wley-Interscience (1999). Persons skilled in
the art W | IWhgsieki aerresends a leavisgagtoup sughtasihele.oRpb wbiganeosulfonate.nvent i on

in an alternative nd, OnN~so Qccasi,ons, nor Meni fier, the
i ndi vi dual sroits et :Qrf_t {Tagh%y’heﬁheef“ﬂx%ay'@%@i’}f’or'ﬁg@@@gs £

different orgmo)mMl ahd! k8 RIEi REdygly REAGH oBSHdRMHREReLEARIE s 2
different stage i'h the overa route (i.e. substituents may be added to

and/ or chemaxample amts betwedn 6n8°Penhdr refiixupanperdiurt erdptionally etredieat es to
t hose associ ated hereinbefore with a particular reaction). WO 02/ 04446
PCT/ SE01/ 015xasenge of a suitable solvent (e.g. CHCl;, CH3CN, 2-propanol, diethyl

20 ether, or mixtures thereof) and/or an appropriate base (e.g. K,COs, pyridine

or triethylamine);

(y) for compounds of formula I in which R? represent C,, alkyl, which

alkyl group is substituted at the C-2 carbon (relative to the bispidine



This will depend inter alia on factors such as the nature of other
functional groups present in a particular substrate, the availability of
key inter i and the protecting group strategy (if an .adopt ed.
Clearly, ?ﬁg(?@g§6of chem stry involved wll influence the¥%ﬁ§?@@ﬁaﬁ
reagent that is used in the 5 said syntg?tic steps, the need, and type, of
protecting groups that are enpl oyed, and'the sequence for acconplishing the
synthesis. It will also be appreci%ted by those skilled in the art that,
al t hough cer trdfroga) ovigle (G ata¥(HRY yasd isf otherwisei ogtiondlly subatitatetl, withi ch nay
be nade prior 10 to a final deprotection stage, may not_ possess

phar macol ogi ®aF ox@rere; rjihss suhstiuentnay spagyligsbhergmbsiearedoe & praastiorodl | y or
~orally and thereafter abol i in the bo toform conpounds o he
“hvent i o whitcorapasih BF rae oREx 4 AddEiPe ot RaneHak il A FUBESwi of
therefore befgﬁﬁlﬁb@gg_as "prodrugs". Moreover, certain conpounds of
formula | may act as prodrugs 15 of other conpounds of formula |. Al
prodrugs of conpounds of for al are included within the scope of the
i nvention. 20 Sone of the int ' 8 referred to hereinbefore are novel
According to . a further aspe of the inventigﬂ)yhere,is t hus provi ded:
(a) a conpound of- fornula I1, her ei nbef ore defined, or a protected
derivative thereof;_  (b) a conpou for a VI, as_herei nbefore defined,
or a prot ect ISR XatGpyescnte egm(ﬁ%) aﬁdgg%rﬁ%ﬂiﬁ@néﬂ‘ Cior ?ﬂﬂﬂyg q@tionagy '

of Torml a1 USRS wfth,the e Bkt SRbaERS A B REE RO (R K er cof ©
(e) a conpourngy gg?m{efﬂ)ag bribdd AERbEREE TP ahdriith OF cdmBbEIEL e

derivative ther a conmpound of forrmula“XIll, as herel ore
defined, or dopnohdqbastedesiepdti)ye thereof; (g) a compound of formula XVII,
as hereinbefore defined, or a protected 30 derivative thereof; (h) a
conmpound 16f forrmula XI X, as herei nbefore defined WO 02/ 04446

PCT/ SEQ1/ 01544 47 (provided t at | east one of,R3a and R3b represents

- N( R39) Rag, (R ey ﬁpwwnéﬁregii%uga dt Puct I RE r R A B | &, as
her ei nbef ore ine i i ther e ound of
formula XXII ,rgagéstloﬁeéjf)e? ﬁ’g{éﬁp %Jrote}{dgﬁeé %g‘%‘)ﬁg{i ooggéfe&é&]tahﬂ;]?l g’? icihefa{s%re r?g of R3a
and R3b repressnsthar MiZd9 Fosrve offiled giifle B3P (4. e RIs@AtaTide) SForuslaiple
fragnent of fornula la, as hereinbefore defined), or a protected derivative
t her eof ; and af jlewted tpmpecatofe {@gml08°&XIih| theaprehene whefmrappomfriated, or a
protected derivative thereof. Conmpounds of formula Il that nmay be nmentioned
i ncl ude tios&olveniie &h:DYE it ariienally insthe; RefspRGfdOhtd puiableeBENONH, C, a
al kyl, OH or N(R39) R3s; | R39 represents Hor C _~ alkyl; then R does

b2 SRS, |

not represent?
(aa) for compounds of formula I which are bispidine-nitrogen N-oxide
derivatives, oxidation of the corresponding bispidine nitrogen of a
20  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. DCM);

(ab) for compounds o‘f formula I which are C,_4 alkyl quaternary ammonium

25  salt derivatives, in which the alkyl group is attached to a bispidine nitrogen,
reaction, at the bispidine nitrogen, of a corresponding compound of formula
I with a compound of formula XXI,

RY-1.2 XXI



15 (ii1) C~ _6 alkyl optionally substituted by OH NR3)R3' or Het9;
wherein R3 and R3' independently represent H Cl 6 alkyl or C3_8
cycl oal kyky¢ Het 9 represents an unsubstituted, saturat 3

8- nenber eﬁ%g?{g{%{?cl e containing one nitrogen atom (via mﬁ?g/ﬁ§(g((g%4t he 20
het erocyclic group is attached to the rgst of the nolecule); (iii) C _6
n-al kyl , which alkyl group is optionall¥ interrupted by O and is term nated
by N(R3)R31 or OR32; wherein one of R3 and_R3' represents H or phenyl
substitut ed whetde R'hetpresats r(alr_@aﬁgéian'doh2(isedtsahieménbe:fotdneieﬁmbd,t for
attachnment) by COzH or NH2 25 and the other represents Hor C _6 al kyl; and
R32 repr esentaniploratpteany| tempssatireuin dhe preseace refesm-appropasta- PFasnid on
(relative to the point_qof at hrre by . H or, NHZ; (i - (O RD 6,
wherein R 6 %b@@ségs [ﬁ}’lgi fiﬂ@ﬁwf E{ngi{ﬂgg%zté‘ﬁ‘ i(HSIPEee'%eﬁﬁ%L%d%‘aHﬁosi t'i on
(relative to_the point trac : ‘. WO 02/ 04446

PCT/ SEOl/OlSWES%EF%(Q;;a §@%§5wg§ﬁ%3pe$ﬁld%§éﬂgg§%@$ phenyl substituted
in the a- or para-position (relative to the point of attachnent) by CO2H
or NH2; (vi) -S(O 2N(R23) R24; wherein R23 S epresents phenyl substituted in
the neta- or(apprcenpasion ofiobe substatienteon ®’t tocarmohert ugifigaetmunenwellby CO2H
or NH2; and R24 represents Hor O _6 alkyl; and (vii) C3_4 n-alkyl, which
al kyl group knoweinihase sliilled ipibegit; owhi ch phenyl group is substituted in
the neta- or para-position (relative to the point of attachnent) by CO2H or
NH2, and which alkyl group is interrupted at the (3-position (relative to

t he point of 2 ) la |1,
X ana xi o D) VR o R RRARY o MR el R el e
i ndependgnt | hok&BtiBlee M thd afel_4 al kyl, OH or N(R39)R3s; R39 represents H or
Cl_ ~ alkyl; and R4 and R5 both represent H, then R2 does not represent CN,
-C(OR ~, -S(O2R22, -S(O2N(R23)Rza or C _6 alkyl optionally substituted
as defined hereinbefore in respect 8f R2. ég) Furt her canpounds of. fornul ae
11, 1X and Xrompapndagf fermulacll st be pesrared OyJEacton RbidctPTRPORdREesent s
Hetg, -C(ORIB, - ' (R s)R19, -~C(O ~2N(R2o0a) R206~

~C(~) ~20R21°~°m%?§}(d§é£§m“§m R2s) R4~ 2s - O =N- CN) N( R25) R26,
C(-NCNOR2' or C~ _ i 2 apReyl (whiach alkyl group is

XXH

15 wherein R®, R® and R" to R* are as hereinbefore defined, with a
compound of formula XX as hereinbefore defined, for example as described

hereinbefore for synthesis of compounds of formula I (process step (x)).

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

20 prepared by reduction of a corresponding compound of formula XXIII,



substituted and/or term nated by one or nore substituents selected from
-C(OR28~ -C(O N(R29a) R296" -N(R30}R3 i ~ -OR32~ -S(OrR33~ halo, -CN and
nitro);  W(94404446 PCT/ SE01/ 01544 49 RI16 represents Het bk Eﬁ/m§4pl kyl
(whi ch al kyl group is optionally substituted and/or term nated by one or
nore substituents selected fromhalo, -OH -CN -N(R34)R3s, aryl and
Hetll); R2z represents Hetl4 or C1L 6 alkyl (which al kyl group is
optionally, 5 substituted and/or term nated by one or nore substituents
selected fromhalo, -OH -CN, He€} S and aryl}; RZ represents H C, _6
alkyl, Hetl6, -C(O)R36a, -C(O) OR36v OT -C(O SR36b~ R3 represents Hetl 9,
-C(OR3~a, -C(OOR ~b or -C(O)N{R3' )R3~a; R3" represents ClL 6 al kyl, Het2l,
" -C(OR3~a, -C(OOR3~b )r, T(R37¢RR37d. Medi cal and pharnaceuti cal
use The conpounds of t'hrs n _are ugeful because they possess 15

phar macol ogi cal activity. r&f ore indicated as pharmaceutical s.
- Thus, according to a fur \e i nvention there i jjovi ded the
conmpounds of the inventi/on |for use akmaceuticals. 20 In particular,
the conmpounds of the ipvent|ion exRbit!pgyogardial el ectrophysiol ogical
activity, for exanpl Z\HS dEsonstrat ed R4 t hy-tegt described bel ow. The
conpounds of thq;;_i/nv‘ tion are thus expected to be useful in both the 25
prophyl axis and the treatnent of arrhythm as, and in particular atrial and

ventri cul ar aydiiR? oy EHews RIDGHNGS 1efeikilol UERhEO Ml & biign gl cat ed

in the treatnent or prophylaxis of car c di seases, Or In iIndications
related to calitbagrdijlﬁexﬁaﬁ%e%cﬂwhwmi@shngr amy%%?ogﬁaw eagelt, evell ko play a
maj or role, including ischaemc WO 02/ 04446 / SE01/ 01544 50 heart

di sease, suddesylinghazinas farcixanmplo cardisatibédharcinbesnre fagathe fyaithesieof car di ac
surgery and thronbosnbglic‘_ﬁvezés. In the treatnment of arrhythm as,
conpoundsS of CORPOURJE At FERHAY EPI9EETS Steit Ynd to sel ectivel y del ay cardiac
repol ari zation, thus prolonging the QI interval, and, in particular, to
exhi bi.t class Ill activity. Al though conpounds of the invention have been
found to exhickih &l Sof fokm@fd [IVin Which R 6f RE ad RPN rdfi8sdrte aOFERAd Of
arrhythm as, their nodels) of activity is/are not necessarily restricted to
this class. 1k Adeorepmgerts G falkylhenydepseparet Wyheeactiventfi Doompbend i s
provided a nethod of treatment of an arrhythm a which _ nmethod conprises

adni ni strat i of fofmala Xefldhean & qapteptedt dastriative thataoht voth a conp@medobf t he

invention to a per uffering fro or susceptible to, such a condition.
15 10 forrrpl)ulas}ghé, g m P

R**.Mg-Hal | XXIV

alk represents C,_4 alkyl and Hal represents chloro, bromo or iodo,

wherein R
for example at between -25°C and ambient temperature in the presence of a
suitable solvent (e.g. diethyl ether).

15
Compounds of formula IIIl may be prepared by standard techniques. For

example compounds of formula III in which:

(1) B represents -L-O- may be prepared by coupling a compound of formula
2£) X, as hereinbefore defined, to a compound of formula XXV,
LS-L-C(RY(R)-A-L' XXV

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

and L' are as hereinbefore defined; or



Phar maceuti cal preparations The conpounds of the invention will normally be
adm ni stered orally, subcutaneously, intravenously, intraarterially,

transder maybyzw04d4p§ r anasal Iy, 20 by inhal ation, or by any opReEeRangnt eral
route, in the formof pharmaceutical preparations conprising the active

ingredient either as a free base, a pha.; ceutically acceptable ion
exchanger or a non-toxic organic or ino g:ni c acid addition salt, in a
pharmaceutically acceptabl e dosage form Dependi ng upon the di sorder and
patient to b@)tBeapesenss-N@')-bBs anieRt and R 2fogetint reprdsehsCOatriaynbe t he
conpositions may be adm ni stered at var¥i ng doses. The conpounds of the

i nventi on naprepasesl heceuntisigw gompennd af fvride XXMlugs useful in the
treatment - of arrhythm gs aﬂiéo,éﬁot her cardi ovascul ag)fjg' orders. 30 WO
02/ 04446 PCT/ SE01/ 0154 ‘%1 cording to a further a t of the invention
there is thugy i pledy & regeuld : [ i nclud) oppound of
the inventi oﬁlh?f]é?g%’xlt{urgﬁ% th a %%Iglgk%ég%@gcgfeﬁ}ggbggp%?gﬁgma [ uggnt,
diluent of cegriis XO8VILL abl e daily doses of the conpounds of the invention
in therapeutic 5 treatnent of humans are about 0.005 to 10.0 ng/ kg body

wei ght at oral adm ni sL?-é}(DCmA-drId about 0.00S to 5. XXy¥lIkg body wei ght at
parenteral adm nistrati on. The conmpounds of the invention have the

advant age t hwheraiey. apangfl ctreiasderginbefaradefined;di ac arrhyt hni as. Conpounds
of the invention may al so have the advantage that they may be nore :
efficacious than, be less toxic than, have a broader range of activity

(i ncluding e 'm]t; ﬁ’ﬂi | QR I I . I
and/ or 15 cl fgf;lg ag%t’ ?1\5}?.‘1?1;9 eslggﬁcél %I@f %@a@f thVrY /tgftﬁ(g%éa%lgﬁ%@%ggﬁ vity in
additionigo ghass 111 activity)) than, be nore potent than, be |onger
acting than, produce fewer side effects (including a |ower incidence of

proarrhythm as such as toysades de pointes) than, be nore easily absorbed

t han, or that, they y ve qt her useful pharmacol ogi cal properties, over,

conpounds kné\%’ﬂoﬁngg chhzo%‘?‘ﬁérﬁgrlp. WiBIEh dgi’@é’FeSP@%St ZTQJEY{GAGZ@ r1?~4rrary

El ect rophysi 9l ogi cal fects, | aes | sed I;nea Pigs inea pigs

wei ghi g bet B8 iRy TRy 1§ el KTRITRL 240 SR SRR P B iy
alternatively be prepared by reaction of a compound of formula XVI as

15 hereinbefore defined with a compound of formula XXVIII,

\
B/UJ\ORV XXV

R6
wherein R’ represents C,.4 alkyl or aryl (which two groups are optionally
substituted with one or more substituents selected from C,.4 alkyl or halo)
and R®, R® and B are as hereinbefore defined, for example at'between

20  ambient temperature (e.g. 25°C) and reflux temperature in the presence of a
suitable base (e.g. K,CO;) and an appropriate organic solvent (e.g.
acetonitrile), followed by conversion of the ester functionality to an L'
group (in which L' is as hereinbefore defined), under conditions that are
well known to those skilled in the art.

25



housed for at |east one week before the experinent and had free access to
food and tap water during that period. WO 02/ 04446 PCT/ SE01/ 01544 52
Anaest hesivowsyuhrduced by an intraperitoneal injection of pPpgiRRALRIta
(40 to 50 ng/ kg) and catheters were introduced into one carotid artery (for
bl ood pressure recording and bl ood sanp%'ng) and into one jugular vein (for
drug infusions). Needle el ectrodes were Elaced on the linbs for recording
of 5 ECGs (lead Il). A therm stor was placed in the rectum and the ani mal
was pl aced orCampaatdsngf gacnulselll tio whichcAarepresamés 4i,ur elkylervetnegebe37. 5
and 38.5C. A tracheotony was perfornmed and the aninmal was artificially
venti |l at ed WiPtrPPaIQS gbﬁd ygtongt %@T%ﬁ@oag%sﬂqmmﬂw foemula &K, set to

"~ keep bl ood gases within the nogdmal oy ange for the species. In order to
reduce autononic influences both yagi were cut in the neck, and 0.5 ng/kg
of propranol ol was given intravég@usly, 15 m nutes before the start of the
- experinment. 15 The left ventrj epf=car di um xposed by a left-sided
t horacotony, and a custom desj gned Aluction el ect for recording of the
nonophasi ¢ action potential ([MAP) was applied to the left ventricular free
wal I . The el ectrode was kept gy position as long as an acceptabl e signal
could be recorded, otherwise it was noved to a new position. A bipolar -

el ectrode forwlpaeinnd® rewe@ts bidipet bond tdreC | edlkybne] and RPaB NG @adiB
duration, twice the diastolic threshold) was performed with_a custom nade
constant éur @Ehtes dierebefose definadnwathy a wutfablgcleerane ox Boraperdsavisjhase above
the normal sinus,rate during 1 mnute eve fifth m nute. throughout the
Study. 25 TheOHGh (peebor-diiupuBE] dn the Presracs extee 1-PRRETAL e
"recorded on raph;d i r egggd Si.e - El ALl
signal s wer eﬁgmeﬁgg@éﬁ ?}seg I Jietr?{ger’f r equ’eﬁ%yﬁl 0 azé)ﬁgﬁé@’Pg@%??%gb he | ast
10 seconds ofpxedgidniHthe gestttinie B6RnaRddhbewlthstsulidbresdafisnPhgddiqefo! | owi ng
m nute of sinus rhythm The signals were processed using a custontnade
program 30 deediunpedrforatehagdithen conversidnasfathy sesulting (Dsgroipgocad LSi gnal s
measured in WO 02/ 04446, PCT/ SE01/ 01544 53 exper.inmental animls (see
Axenbor g 'And SFPYRBRAEr CORFIHODS NN %P%?@H@dmaw- 41, 55 (1993)). The
test procedure consisted of taking two basal control recordings, 55

m nutes apart, during both pacing and sinus rhythm After the second
control recortimgouddi€of ifbrhuldosE Bf M&t&%gﬁéééﬁtfsaﬁgg YRS1dnpf Heegin a
volume of 0.2 nml into the jugular vein catheter for 30 seconds. Three

mi nut es | at erepresaitn gl MR 'S dthedeiaidrepremnty €corikiylene)asayrbd grefarvé

m nutes after the previous dose, the next dose of test substance was

adni ni st er ed bySioxpting paeommpundfdoomuleeX¥ases were gi ven during each
experinment. Data anal ysiss ¢ the numerous vari abl es | ured in this
analysis}Sthree wer e sgigfted as the nost inportant conpari son and

sel ection Of}éﬁa;. € ] : I rd.af! t he MAP
duration at pgﬁgén%ﬂ?gpgﬂi?ig%??%%ﬂggfgﬁaggﬁﬁﬁﬁg; fﬁ@ﬁgﬁiﬁggﬁgﬁg?icular
(AV) conduct ppQXIi me (defined as the interval between the atrial pace pul se
and the start of the ventr“ ul ar N@P)Sduging paci ng, and the heart rate
(defined as the RR int ERN®R LGB XRAUA 1t hn) . Sy%XHT ¢ and diastolic

bl ood pressure were jreasured: _in Qr der to 20 judge t aenodynani ¢ status
of the anaestH¥EFBdd KRIGHENES Euy ?ﬁ‘é(ﬂ‘?net e rE?fGSQﬁé%éheggﬁgnFoﬁn Br hit hii as

Set to 2800 SHA Rnoust pearEipbdfu el e SrbtBis RokBueat iR, B "
substance Weiefex RfsesrdoptonlRy iR MARRsGRRAISs iR bl ent/Adi6r aiPy

plotting these percentage val ues
appropriate base, followed by conversion of the OH group to an L' group

under conditions known to those skilled in the ért.

25 Compounds of formula III in which B represents -L-S(O)- or -L-S(0O),- may

be prepared by oxidation of corresponding compounds of formula III in



agai nst the cunul ati ve dose adm ni stered before each recording, it was
possi ble to construct dose-response curves. in this way, each experinent
gener at ed woogeudpse-response curves, one for MAP durationg @E(n/(ﬂ[m
conduction tine and one for the sinus frequency (RR interva ? mean 30
curve of all experinents perfornmed with g test substance was cal cul at ed,

and WO 02/ 0. 1- 4. 4C PCT/ SE01/ 01544 54 a tency val ues were derived fromthe
mean curve. All dose-response curves in these experinents were constructed
by |inear comiechiB®mrepfestits dalSa pdiendin bhisaan dreidteforudefiacd v dase

prol ongi ng the MAP duration by 10% fromthe baseline was used as an i ndex
to assess t h®rescass qf| pn elprepopiey smousyicdan Sipsblempydising hegemgéag. under

i nvestigation é%% g est B d u ocort|00|d treated nouse fibroblasts as a
nodel to det &€ CRE AL 3PPTRRTE %IBF%?;Pé‘dSQEEIt‘trfl er K current 1o 1C50 for K
channel bl ockade was determ ned using a mcrotitre plate based screen

nmet hod, based on nenbrane potential changes of glucocorticoidtreated nouse
fibroblasts. ChagpomdbrofformalLwt iy 8 pAIpHERCRT hé @R deCRBdeBRHBes
fibroblasts was nmeasured using fluorescence of the bisoxonol dye D Bac4~3~,
whi ch coul d hiclehieakhgwdebethber skidiedginatht| arar & examplasesmpsuridsegl ng

pl ate reader (FLIPR), ExXpression of a delayed rectifier potassium channel
was i nduced fOHHa el WhKShI ast s by 24 hours exposure to the

gl ucocorti coi de dexanehasone (5 ~M. Bl ockade of these potassium channels
depol arised the fibroblasts, resulting in increased fluorescence of

D Bac4~3~. ~ar ab t ) 0 rican
Type Cul turegl(),ol\? éﬁf%%&ns ((R$E% Eﬁgﬁgéé e&@%@m&%\,\éﬂgﬁﬁ@@%ﬁ %JUOEE @Tbeccos
modi fi ed i@agheomstiund 6£ PRinANRIK eds Wetdinbsfbad dehéd, s&marra Cathpoahaver ) .
penicillin (500 units/nL), streptorrym n (500 ~, g/nl) and L-alanine-L 2s

gl utani ne (Of@emlagDfX]l, The cells were passaged every 3-4 days using
trypsin (0.5 ng/nL in cal C:Tg%?free phosphat e buffered saline, G bco BRL).
Three days prior to experi el | -suspensi on was pipetted out .into
clear- . bottom black plasti 96-wel | plates (Coskas)y at 25 000
cells/well. WO 02/ 0444@& 55 01 /015-4.1 The fluorescence probe

Di Bac4~3~ (Di Bac Ml ecul ar ~pf obes) s used to neasure nenbrane potential.

Di Bac4~3~ || t 488 d . t S 13 nM Di Bac4~3~
a b?goxonolmax g%"ﬂ & ﬁsﬁgﬁ Y Wghqﬁgffgﬁ%dle é)-Hf‘% e’EﬁI@P]tega‘i F?vﬁ%éatl veI >
h th th d dent

R E T L R s R
i nteriorpecarrdld B&s (BLIRLOG, dﬁb@@)m%nﬁ%n‘%@ lro;?ﬂ‘a{t@roh' Sn%l% ts{)lng?RCE%CA' ~3-~

concentration inside the céell 7i ncreasés, el ect r Once
i nsi de the calekonibilBac 4olBenervlataryl cﬁsasaﬁhncfmm&mnbedmdmealm%rpdmt eins, which
causes an increase in fluorescence eni ssion.

2) R®? represents H and X represents O may be prepared by reduction of a
compound of formula XXXIII,

O

R6
\B XXX

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

(e.g. NaBH,) and an appropriate organic solvent (e.g. THF), followed by an

internal displacement reaction in the resultant intermediate, for example at



to Thus, a depolarization will be reflected by an increase in D Bac4~3>
fluorescence. The change in D Bac4t 3~ fluorescence was detected by a FLIPR
Prior to egph:expaeriment, the cells were washed 4 tines inpphREPNALES
buffered saline (PBS) to renove all culture media. The cel rs were then
treated with 5 ~, M D Bac4~a~ (in 180 ~,1_of PBS) at 35C. Once a stable
fluorescence was reached (usually after’10 mn), 20 ~, L of the test
substance was added, using FLIPR s internal 96 well pipetting system

Fl uor escencersmasempeeitie ietle: preendeakfn wn@able Bises@cg f HhCO3¥ untdher 10
mn. Al 20 experinents were carried out at 35C, due to the high

t enper at ur e 8ppipriats erganic sebtent deageetionitdel;f i er pot assi um channel

conduct ance and Di Bac4~33 fluorescence. Test substances were prepared in a
second 96 well plate, in PBS containing S p. M Di Bac4~3~. The concentration

of substance, prap S710 ti 3 hat _ t he degi.r n [ in the
" experi nent aéﬂzg %EF%Sﬁgt—iLéhallt‘ I\T&TO)t d?lf’ ugtelb% (grcgﬂ?jr e@géﬁlﬁ)?ﬁg %%ﬁitl‘lﬁcl%gn of

subst ances degtd\g)stE‘@eﬁéﬁJ&fté (ENtalk{Peh&t ild Nereptfen) OWaGy beastepsred HBOSI ti ve
control, i.e. to determ ne the maxi muimincrease in fluorescence. WO
02/ (I-t. 4.1 oRidEtiSEQT/AGbhdEbunad dlfoveulad XXMy, used to determ ne the |1C50
val ues, was performed wth the G aphpad Prism program (G aphpad Software
Inc., San Diego, CA): Te C5 bol it Stability of Test Conmpounds An ifa
vitro screen was set up to dge€rmn e netabolicmpility of the
conpounds of the invention, The hepatic S-9 fracti om dog, nman, rabbit
and rat with NADPH as co factor was used. The assay conditions were as
follows: S-9 (3 ng/nL), NADPH (0.83 ®8), Tris-HCO buffer (50 mV) at pH 7.4
and I O ~, Mof test compound. The reachi on was started by addition of test
conpound andwthereth fat ezpragengs -I0;, ALsN(R %, -I5SEDH- 30 ki-Qut(@s ably fowi of ng t he
pHin the sanple to above 10 (NaCH, 1 nM . After solvent extraction, the
concent r at i ofVhash EEIPs do ApRFGHNINASIRRIE NPNEOTagas RSEYIERE) ARG Fhak sthdar d by

L€ 11 o gocqnegul elepliarlnlBe RS SISAH 9lab il STRRURY oEREL) 10
for metabol i ge.g,t %Rﬂﬂ’%g; fi ﬂq%xh@ﬁﬁ?%&o&ﬂlﬁ;iﬁé | HSteabfde¥e WYa QuithBfe
npl es. mpl es” 2

foll ow ng ex
organic solvent (e.g. DCM); or

(4) B represents —L-O- (in which group L represents C,.4 alkylene) and X
15 represents N(R®) (wherein R® represents —C(O)OR'® or -S(0),R'%) may be
prepared by cyclisation of a compound of formula XXXV,
R L2

XXXV
wo_ R
a

wherein R®® represents ~C(O)OR'® or -S(O),R'* and R®, R®, R'®®, R'*, L?
and L* are as hereinbefore defined, for example at between 0°C and reflux
20 temperature in the presence of a suitable base (e.g. sodium hydroxide), an
appropriate solvent (e.g. dichloromethane, water, or a mixture thereof) and,
if necessary a phase transfer catalyst (such as tetrabutylammonium

hydrogensulfate).



General Experinental Procedures Mass spectra were recorded on one of the
follow ng instrunents: a Finnigan MAT TSQ 700 triple quadrupol e nass

spect r ometgd geeldypped with an el ectrospray interface (FAB- ?@/' E@ /01544

Per ki n- El mer Sci X APl 150ex 30 spectroneter; a VG Quattro ?I‘I ple
guadrupole; a VG Platformll single 02/ 04446 57 PCT/ SEO01/ 01544
quadrupol e; or a Mcronmass PlatformL si ngl e quadrupol e mass spectroneter
(the latter three instruments were equipped with a pneupatically assisted
el ect r ospr ayCompeunds of (ermulg)YII may mr@%e%mﬁmofmg; FRFBFRONAIRE e

performed on a BRUKER 3Q0 d Varian s 300, 400 and 500 spectrometers,
perat g at CHADPIEG ingBbile ¥ bowih dopaRyiusie e FEUBRR: LGS Sehd ot
13C frequencj fﬂxdt [ : ively,
13C NMWVR maste@%%@géﬁg.eéggpﬁ 5 msé’ %ﬁe%“%ﬁésﬁﬁ@%féghﬁéﬁeﬂ‘?@ﬂ?gf at a
frequency ofné%glOMﬂz. Rot aners may or may not be denoted in spectra
dependi ng upon eas€ of interpretation of spectra. Unless otherw se stated,
chemical shifts are given in ppmw th the solvent as internal standard. 15

Exanple 1 te~-t-Butyl } ) L
2- ~7-[ 3- ( 4- crampshade Ry formpe FBx kb SPY lapd X VIgnay ke pegrared s 8 simjlabn- 3- yI }

et hyl carbamate, (i), teft-Butyl 2zbro hyl car bamat.e 20 A m xt ur

o~ b omet nyi sing toEhbBrUis Rl TR ok Foragtamans, PRsEsTSEps . 80 0. 046

nol ), water %ECPB%) and THF (200 nL) was cooled to OC. Di-te~~t-butyl

di car bonat e 101 g, 0.046 nol) was added slowy to the mixture, which was
then stirred at rt overnight. The m xture was concentrated in vacuo and

the residue dissolved in DCM This organic z5 solution was washed with

wat er antb pu€ofipeundy of iowmelac§ilhpiay adtersatively begirapaned by téachiomofio gi ve

5.6 g (50% of the title conpoun (1), . ) )

4-[ 3- (3, 7- Di S5EFPEPEIng epmpayiKh @rwuﬁ iy BB preppesep b d i with 2

HCl - sat ur at ed Et QAC EEO % V{i\dded to a solution of teat-butyl 7-[3 30
(4- cyanophen%%?‘?‘f% OJQ% W] =8, 7-di azabi cycl o[ 3. 3. 1] nonane- 3 WO

02/ 04446  PCT/ SEOl/Ol@dEftcggcpar boxyl ate (62 g; seexExgygle 2 of

i nternational patent application No. PCT/ SE98/02276) in Et OAc (600 nlL) and

the mxture wasresh RY1i8ds BbreiibefoRy defirfed, fdrexaaiplent bawechenowed 25vder
reduced pressure, the residue was di ssof ved i n MeCN (1.3 L) and K2C03 {100

g) was atdedin THeepsuepensi answstahs sshvient éelgf dichl@omedhahd)j folkowed by

Concentration of the filtrate gave th(ta %i tl e conmpaund i r& a 90% vyi %I d.
reaction with a suitable source of the azide 1on (e.g. sodium azidé) for
example at between ambient and reflux temperature in the presence of an

appropriate solvent (e.g. DMF) and a suitable base (e.g. NaHCO;).

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

the art.

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

compound of formula III, as hereinbefore defined.

Compounds of formula XIX in which A represents C, alkylene and R* and

30 R’ together represent =O may be prepared by reaction of a corresponding



13C NWR (CDC13) : 8 28.9, 29.2, 32.3, 50.9, 57.7, 60.8, 62.1, 66.0, 71.2,
104.0, 115.3, 119.1, 133.9, 162.1. (iii) tent-Butyl

2-{7-[3- (4yeXaheppenoxy) - 2- hydroxypropyl -3, 7-diaza bicycl 9&”?/81’501%93”‘ 3-yl}
et hyl carbamate 4-[3-(3, 7-Di azabicycl o[ 3.3.1 )

] non- 3-y1) - 2- hydr oxypr opoxy] benzoni tril ﬁg(see step (ii) above; 7.7 g, 25.6
nmol ) and tei-t-butyl 2-bronopethyl carbanmate (see step (i) above; 5.7 g,
2.56 mmol ) and K2C03 (3.5 g, 2.56 nmml) were 1s mxed in CH3CN (50 niL) and
stirred at 66@rponné®mihformunée XSdis avhersintefiors defened; widh edcempowndipbr at ed.

The residue was purified usipg.colu omat ogy aph 10-.20% MeOH
sat urated wi £orONHE Wg)afﬂ"etr%ing?@ﬁi dggne‘f:%r %‘a@gfet %eg‘ﬁgﬂ gd HSRIBAREI ~3C NVR

- (CDC13) : 8 28.4, .29.6,.30.3, 32. 36. 9 58.6, 59.5, 20 64.8,
71.1, 78.8, 10Uy ,th%%’%‘foni‘li%‘.‘“éfs %&F@P?ﬁ%@?ﬁgesiggpgmkHB-|vs (MH1) + = 44S
(mz) Exanple 2 4- ~3-[7-(3,3-Dinethyl -2-oxobutyl)-3, 7-di azabi cycl 0[ 3. 3.1

] non-3-yl]-22s hydroxya~ropoxy} benzonitrile 4-[3-(3,7-D azabicycl o[ 3. 3.

] non- 3-y1 } - 2 (hyaissunder sibfoirhbe XIS wihich AseerdssanpCH, kiid R’ absressntd. 6 g,

2.0 mml ), and 1-chl oropi nacolone (0.27 g, 2.0 mml) and KzC03 (0.27 g, 20

mol ) were ni-Q&Hor %N@E—B%I\may VWO pogp04d b readton SROPOIGHdEeE eormpetidr ed at

60C f I h, dt . 1. i ght he. ti | 3, filt d

and evapor ai €8 oBRMANGR, 2 horeatmion datied: Mifhe COBOUHUO! TSGR PEDCLs)

$ 26.2, 30.0, 30.6 1, 5, o310 : , : 64. 8,

71.1, 103.9, hﬂ%r.l%effo% ?"gﬁnfdds {‘g%‘?’g{méi&é‘.éél,eg%b%dzl%r%‘%ﬁi\%’fﬁggf %Mﬁ%&g&&o m z
(' z)

Exanpl e 3 4- f “o‘ﬁnﬂs’-aﬁéﬁ’ﬁulﬂ'gpro_cess step %d)%.

1,2,3,4-tetrazol-5-yl)-3, 7-di azabicycl o[ 3.3.1 ]non-3

yl ]-2-hydpoxypropoxy}benzonitrile to (i)

3, 7-Di benzyl - 3, 7- di azabi cycl o[ 3. 3. 1] nonane-9-one The sub-title conpound was
prepared accé&rapepnds efhforprde et én ddsieh ifegnd R™ both represent H may

alternatively be prepared by reduction of a corresponding compound of

formula XXXVII,

R41

XXXVII

R42

R#6 N—R

H—N

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

compounds of formula T (process step (1)).

20 Compounds of formulae II and XIX in which one or more of R R% R
and/or R* represent C, .3 alkyl may alternatively be prepared by reaction of a
compound of formula I or XIX (as appropriate) in which R*', R* R* and/or
R* (as appropriate) represent H, with an appropriate alkylating agent (e.g.

dimethyl sulfate), for example in the presence of a suitable strong base (e.g. s-



inJ. Og. dzem, 41(9), 1976, pp. 1593-1597. 15 20 25 (ii)

3, 7-Di benzyl - 3, 7-di azabi cycl o[ 3. 3. 1] nonane The sub- titIe conpound was
prepared 3669569 to the procedure described in J. ng koroiéd (9),
1976, pp. 1593-1597, using 3, 7-di benzyl -3, 7d|azab|cyclo[3 Fnonane -one
(see step (i) above) in place of N benz%éhl met hyl bi spi done. {iii)

3-Benzyl - 3, 7- di azabi cycl o[ 3. 3. 1] nonane sol ution of

3, 7-di benzyl -3, 7-di azabi cycl 0[ 3. 3. | ]Jnonane (see step (ii) above; 97 g,
6.4 mmol ) i nBadugoNsNMN'MNittetrarhthydethydenddyanmge nad edl waetiobincRd/salvant 1 at m
until tlc indicated that the reaction was conplete. The catal yst was
removed by fi(¢-E&rBHEdn through a pad of Celite, and the filtrate
concentrated under reduced pressure to give the sub-title conmpound in
quantitative yield. ~3C NVR (CDC13) : 8 30.1, 33.4, 36.0, 52.5, 59.6, 64.3,

126.9, |28.3 %gdél azi‘gvula | ﬁléﬁfc]j.nﬁatréégsgﬂ/_ﬁgﬁ_%ﬁRﬁgR@ V)

3-Benzyl - 7- cyan I'cyCl'o onan

3-Benzyl - 3, 7add if%EpféXé‘vﬂxt@[lﬁeﬁeﬂ-)} ﬂmyatsaepﬁea@/ﬁedswpeafchbh)ofa@eaaesp%%d

mol ) was di ssol ved in ether anogen brom de f mml)
di ssol ved |ncemmeunzﬂ80fmrln)ulwaéx}iélﬂﬂd dropwi se at 0OC. The 5 mixture was
stirred at OC for 15 mnute gnd then at r.t. overnight after whi ch a
white precipitate forn8dN( ﬁeRet her was evapor at ed. Bnd a saturated

Na2C03 (a~ sol uti. on The m tur s act ed The
ether |ayer WASTSRp té’&'8 ﬂﬁddraf%dafwé ‘i%}l w{g@?@{f’ Qe.’)ff' th
sub-title co 7 o

12 5. 4 tet r DG Radmitapicy (BE BEX %%t?d%“gea ALONG and %enﬁea T A
mxture @f 3ubgRzt ?1@ AR agpropiiate sdivemqed. 3 dipne (see step (iv
above; 10.2 g, ?t s ﬁgp Gyﬂgz g, 45 rrrml )o@rﬁ} CIP(Z Ell g, 45p~(5 nzml)

and DVF (50 nL) was stl rred at 100C for 22 h. DWF vvas evapor at ed, tol uene

was added and evaporat ed mhlch resulted in 12 g an or ange- coloured
powder. The groamﬁwdﬁésf Fumuis 6 Xy a{‘r’r@ﬁﬁ?’&tm/éher S %a?ermbz g. vi ng

753w O?i rﬁiadfa%ie ST ASE R ﬁ@%ﬁ o Fr atnle ERGY Wéeﬁefter%ﬂ
3- benzyl - (11 g Jich @Eﬁaa&iﬂb l@byﬂo)?et?h’eg I‘éb?gs@ﬁ’ﬂ ‘@{;Cl Qlk{y:fl odl qn@ne

anmmoni um salt see step ( ove; 6g 8t h e (2.20 m.,

26 mmol ) 1and-OES- (& &279S- abd Rl Rf \z\HSrepeésletw(éﬂ m&yfbdf plepared 8 sol vent
was evaporated and the residue purified fl ash chromat ography

(hexane: et hytedagaempéacomppund Qﬁé@ﬂwlmm%z% giving 1.5 g (37% of the
sub-title conpound. |, Re Rd

XXXIX

H—N

wherein R® and R® together represent C;.s alkylene, -O-Z-O-, -O-Z-S- or
-S-Z-S-, wherein Z is as hereinbefore defined, in the presence of a suitable
20 reducing agent (e.g. LiAlH,) under conditions that are well known to those

skilled in the art.

Compounds of formula XXIX in which B represents C,.4 alkylene may be
prepared by coupling a compound of formula XL,



WO 02/ 4.1-16 PCT/ SE01/ 01544 61 (vii) 3-(2-Ethyl-2H

1,2,3,4-tetrazol -5-yl)-3, 7-di azabi cycl o 3. 3. 1] nonane 3-Benzyl -7-(2-ethyl -2H
1,2, 3, 4-t gy az@4ad-yl) -3, 7-di azabi cycl o[ 3. 3. 1] nonane (see stEPpfHidgabove;
0.5 g, 1.6 nmol) dissolved in ethanol (5 nL of 95% was hydrogenated over

5% Pd/ C at 1 atm overnight. The catalysf, was s filtered over a pad of

Celite, and the residue was evaporated to give 0.2 g (56% of the sub-title

conmpound. (viii) 4-~3-[7-(2-Ethyl- 2I;I

1,2,3,4-tetrazol -5-yl)-3, 7-di azabi cycl 3. 3. 1~non- 3-yl]-2-hydroxypropoxy}

benzonitrile I 0 4-(2-iranyl netho benzonitrile (sge international

patent application WO 99/tttodg_0. 1 1 ) and 3-(2-ethyl-2H

"1,2,3,4-tetrazol -5-yl )3, 7-di azabi®ycl o[#*3 . I ] nonane (see step (vii)
above; 0.2 g, .0.9 ) were mxed jn_isoprqopanol: H20 (1.1 of 10:1) and

the mixture w&gr%vrgge@pﬁsee@c%veamy&ﬂe. anfle Hab| ﬁntR&a@%\%?p@F&t@d and

- the residue QUL T i 5 by...chr omat ogr hexape~et h acetate (1:1),
Voo () ol azupdiore, fefined, g AmRSGIE B torm R e et s R

(CD3CN) : 8 287 ] . Bgo5l : =8, 461. 0,

66.3, 71.9, %%&99,’ %fa%%gﬁgsé g,be%%ég, %G 5‘,?“1 1%%’@,teﬁ§’5§ﬁmpeg6§&h§npl e 4

4- f 2- Hydr opsesénde’of alsuBtablel 2ino(IiRsalt Je.8, Fnlty@dadiZmBy,Rladh opriate

] non- 3-yl ] prgpoxy} benzonitrile 4(- )123-(3,17-§Di alg%bi cycl of ?03 1§pﬂr P

] non- 3-yl ) - 2¢caiglysoxsg.gr dllRPhHOnanmia rédciionsvert Bxgapicesdlveni Ye.gb@HE, 1 g,

3.3 mmol ) 2-bronot hi azol 0.54 g, 25 3.3 mmol) and K2C03 (0.91 g, 6.5

mmol ) were rﬁ%@é‘ﬂ‘qq{%ﬂ%yfi ®Rk). The mixture was stirred overni ght at 60C.

The sol vent was evaporat ed, toluene was added and t hen evaporated. The

resi due was dissolved in ethyl acetate and washed with NaCH solution (2 M.

The organi ¢ Caipounds of ERANALE Y] ARKIAT ARUXKNEQHEN) wHEBE ihesdi dute ,\é@‘g

purified by chronmat ography 30 (hexane:ethyl acetate (l1:1)). Y ef . 0.57 ¢

(45% . 10V Quid RFP1toth. ikpreR6H 15), Bdy bO prpardd,6lvadEagbMRLy BCE&ctionbf29. 1,

29.4, 30.5, 52.8, 53,0, 57.9, 60.7, 65.3, 70.4, 104.1, 105.6, 115.3, 119.2,

133.9, 139. 7(asapprapriaig)either G} arpempang af foaypulaoXkl,

3- (4- cyanophenoxy) - 2- hydr oxypropyl ]-N (3,4, 5-tri nmet hox~

benzyl ) -3, 7-di azabi cycl o[ 3. 3. ] nonane- 3- car boxi mi dam de (i) Phenyl

N -cyano-N (3,4, 5-trinmet hoxybenzyl ) car bam m doat e

3, 4, 5- Tri met hoxybenzy®&qi ne 08 RE. 3 mmol) was dissolved in 10

i sopropanol (10 nL). The ¥ s cooled to OC before diphenyl

cyanocar boni m doate ( 1.5 : ) was added in pokgjons. The reaction

rnixture was allowed to reach r.t] and then stirred overni ght at that

tenperature. The precipi rmed was filtered off and was then

purified by chromat od¥aphy MeOH ( §°adi ent 100:0 to 99:1). Yield: is

.37 g (63.5% (ii) IV -Cyano-|7-[3-(4-cyanophenoxy)-2-hydroxypropyl]-N

(3,4,5-trinmethoxybenzyl) -3, 7~di_azabi cycl o[ 3. 3. 1 ] nonane- 3- car boxi m dam de

4-[3-(3,7-Di azabi cycl o[ 3. 34" ] nOn-Grey! ) - 2- hydr oxypr opoxy] benzonitrile 20

(see Exanple 1 (ii) above; 1 g, 3.3 mmol) and phenyl |V -cyano-N :

(3, 4, 5t ri net\wbagheRZ yépreserita @i iy aléat er Cseelistleyl (¢.g. abg¥shenyl Isdich,as3. 3

mol ) were m xed wth jsoprgpanol (15 nl) and then stirred at reflux for 3

h. The mi xt RBZHHANENR| €8 R 0 aFe s bergtnhefkeresiesimgds o (it 4-pinarsionader #i | t er ed

of f. The, praoduct urd fied by chpomat ography (( OH (gradient. 0 to
1oy 25 5 vintgotsfleidlys, R0, SR aBBhRBRAEEE T o fleBind e, g
29.0, 29.3, RBimala ¥r1O. 50.9, 51.3, 56.1, 57.1, 60.0, 60.7, 61.3, 65.6,
70.6, 103.9, 105.1, 115.2, 118.3, 119.1, 133.2, 133.9,

RS-B-C(R*)(R®)-A-NH, XLII
wherein R*, R®>, R®, A and B are as hereinbefore defined, or (2) NH; (or a

protected (e.g. benzyl) derivative thereof), in all cases in the presence of a
20 formaldehyde (i.e. an appropriate source of formaldehyde, such as
paraformaldehyde or formalin solution) and, in the case of compounds of

fom1u1ae VI and XXIII, conversion of the C(O)OR* group in the resultant



137.4, 153.3, 160.2, 161.9, 176.3, 176.4. WO 02/ 02/ 04446 63 Exanple 6 4-
(3- Ami no-4-~7-(butyl sul fonyl)-3, 7-di azabi cycl o[ 3. 3. 1 ] non- 3-yl ] but oxy}
hPn~nni t riw®osofss) 4- ( 3- But en~yl oxy) benzonitrile 4- Q/anophfélp/g i?9sg, 250
mmol ) was m xed with K2C03 (72.5 g, 525 mml) and stirred tor %d m n.

4- Br ono- 1- butene (50 g, 370 nmol) was ed dropw se, and then the reaction
m xture was stirred at 60C overnight. THe solids were filtered of and then
the solvents were lo evaporated. The residue was dissolved i n DCM and

washed with mteumasioMe tahe R geaniporsing technigeies swelt as dwsediesedbgd\a@8014) and
evapor ated, giving 37 8 9 f.4he sub-title conpound. (ii )

4- 2- (2- Oxi r&@megrw&%%fﬁgﬁéf@)ﬁmgws fgllegf.eéﬁlmﬁm%s guhsdauplinge (see
step (i) aboye;_37 ~ ixed with mCPBA (61.6 g, 0.25 nol)
and DCM (700%’.%?0085%11@3?i)}%é;e%g%te%_(??a%&r(e% h. The reaction m xture was
filtered and 2 nL of DVBO was added to destroy the excess naCPBA. The

m xture was washed wi th NaHCO03, then separated, dried and evaporated to
give 38. 7 g TRY Pyrnedtidrhef suipbuhde of domauipe Wid XXIIliaghd XXXVII may be

4- (4- Ami no- 3- hydr oxybut oxy) benzonitrile
4-[ 2- (2- Oxi reatsiey ouhox s aviyolor expmplq afdeetween room)tempsvaturasgdreflux04

nmol ) was m xed wi.th aquequs NH3 (1200 cone). d i sopropanol .25 (450
Ty The: m xicEPerdiag S Msccoicentration of thy SRR Su RS PREVRRT R ) vars
filtered off .1.he vapar afe gi,vign (:934% of the
sub-title coar%%él&%ét% S%%E%%@@‘@P |'SE dﬂ? 1§§H’19’é§%(?1‘%}?’ tlgnf}}@Butyl

4- (4- cyanophgResick- 8 By Brgxveudaid F(@.rgpf&”@%_gl carboxylic acid, especially acetic

4- (4- Am no- 3- hydr oxybut oxy) benzonitrile {(see stép (iii) above; 34.3 g, 166
mol ) wap dia&sd).ved in THF: H20 (600 nL of 8:2). Di-tert-butyl dicarbonate

(36.3 g, 166 mmol ) was added at 0OC. The mi xture was then s stirred at r.t.
overni ght before being evaporated to give 50 g ( 100% of the sub-title

d ich. dint tep.wihouyt f h i ficat] :
() 2oLt ekt B3 LSS omGrcjelid 16, eShoiled 75 Yo P es QR (o
th | f ¢ - {4 s t t
Step (1v) aboue g oot T AL B P BRI Tl
wer e di ssol vigd this mythodi(hie. 2 eéhctioh.of B-piperidone (0aa profdcest d&riQtive

Met hanesul fonyl chloride (10.7 nL, 0.136 nol) was then added dropw se at t5
0C. The 1 xttheroflawitil Nolwe(brt ® pretgetedrderivatize dherepheimpiird grasenwmsef a

evapor at ed. ded and the sol ytion s washed with M HC . and

wat er bef or OHQ?%I?‘M%B@(PT%@GQV&&BF}% SfermREateo A JORBCHES vEsqueadyhy

chr omat ogr a i 4 elutin | % et hyl acetate), to give 27 g
of tho sub- bey e Bidcs iRarstsy fetbh copeichs,

2-[ 2- (4- cyanophenoxy) et hyl ] - 1-aziri di necarboxylate 1- {
[ (tert-Butoxycarbonyl)am no] net hyl - 3- (4- cyanophenoxy) pr opyl
met hanesul f ohiat &kills@ pesoapwiilvilsalppecils tigit ghisQroéss may alsasbenmiiseddtow t h

t et rabut yl ammoni um hydrogen sul phate (2.7 g:,57.8 npol) and DCM 2s (170 nl).
The. mi xt 4 e HEBATESORERPURGSOE [arBuIRIGR hiohel} 2 6nl BagradiigadsRown/orhe

i xture vas ghep, BhlOEd KO 35 e by, Def o e water and

(i) reacting a compound of formula XLI in which R* and/or R* is/are

—

other than H with, for example, benzylamine or a derivative thereof:
(i) removal of the -C(O)OR? unit; |
25 (1il) reaction at the free bispidine nitrogen of the resultant compound with a
compound of formula III, IV or V (as appropriate), as hereinbefore
defined; '
(iv) removal of the benzyl protecting group; and
(v) reaction at the free bispidine nitrogen of the resultant compound with a

30 compound of formula XX as hereinbefore defined,



DCM wer e added. The organic | ayer was separated, washed with water, dried

and then evaporated to give the sub-title conpound. Yield: 19 g (99% . The

pr oduct n the next step without further purifica

021(1 ~ |mq%0g%$ﬂéﬁ5m/(l 15~~ 65 (vii) pePSeors VO

3- Benzyl 7- (butyl sul fonyl ~- 3, 7- di azabi C%éﬂ o[ 3. 3. 1] nonane But anesul f onyl

chl ori de was added dropwi se at 0OCto a xture of 3

benzyl - 3, 7- di azabi cycl o[ 3. 3. 1] nonane (see Exanple 3(iii) above; 13 g, 60

nol ), K2C03u(éér ovmdilioandvélk GofO€ thyse Fhidledi ixt thee astamcdudihg athest t o

reach r.t. and was then stirred overnight at r.t. The reaction m xture was
filtered thrdessmibgdpherginbeferel i dhjs wactionwadl teerccompasdedbyh astdoyme acet at e

to give 15 g (75% of the s tle co

3- (Butyl suI fBﬁSﬂts) Q@Wﬂlioaz%%qteygpég%h@ ?&}{Bﬂ%ﬂet\{.]n@tlonahty to the desired

3- Benzyl - Bi/gngUl fonyl ) -3, 7-di azabi cycl o[ 3. 3. 1] nonane (see step (vii)

" above; 12 7 ‘vvas di ssolved in ethanol (150 nL of 95% and
hydrogena%]ed over 5% PdIC at 1 atm overnight. TLC anal ysis showed that no
reaction had occurred. The catalyst was filtered off and new catal yst (5%
Pd/ C) was addeghpdundet bfrfomhiila EZOX{XO0 nidy) banplr@aﬁd dnaacabrd@noel withls The
m xture was then hydrogenated at 1 atn) overni The catal yst was
filtered off tecbmqurqamlﬁ}asargcrtréhkmwnttnéh@ﬁex@uﬂ@d méh%ﬂftr aelcexamnpl,

tsalbute In te | eE\ég S atHIHI(l) @f(fqr%gluil ?\’f,olll u\%/f'ucﬂ ﬁava%dBRg fﬁer reprc?s%nt

1-{[7-(butyl ﬁé]'ﬁg%}gléﬁe Hhal i Qﬂe‘d‘ %5 Bhdich &{QB&hﬁbé{h& %?T&%&la XLII,

-3-(4-cyanop propy

2- [ 2- (4- cyanophenoxy) et hyl
g, 3.5 mol) was m xed with
(see step (viii) aboveic 0. 85

e ]- a2|Rld|necarboxyIate (see step (vi) above; ‘1
tyl sul fonyl) -3, 7di azabi cycl o[ 3. 3. 1] nonane
.5 ) in 2s isopropanol (25 nmL). The
m xture was stirred at 6 . Evaporation and purification of the
residue on silica (DCM 2% MeOH) gave 1.5 g (81 % of thg, sub-title
conpound. ~H NWMR (CDC13) : )8 1.44[(3H, t), 1.91 (9H, s), 2 08 (2H, m, 2.1
(2H, m, 2.2 (2H, m, 2 ad)), 2.6 (2H m, 2.8 (2H, d), 2.9
(2H, dd), 3.3 WD 02/ &%t ~() PET/ SEOQ O1S~. 1 66 3.6 (6H m, 4.3 (3H m,
4.6 (2H, m, 5.7 (1H, s (broaﬂk), 7.4 (2H, dd), 8.0 (2H, dd). (x)

4-{3- Ani@9-4 [ 7- (butylsulfonyl 3, 7 di azabi cycl o 3. 3. 1~non- 3-yl ~s

but oxy~benzonitrile tert-Byty

[ 7- (but yI sul #eydin-RB andi Rzan@g@@a@r apgresem Cy.s alkylene, with a mixture of

] non-3-yl ] nethyl }-3(4-¢ noexy).pr Qpyl car amate ee step (ix) above;
0.9 g, 1. nﬁh‘Pi)P}hWé\l@ ‘i%‘&‘é@”ﬁl%a‘é‘ﬂh&}r%@t g &t {4y Et hyl acetate
saturat ed vmth HO (g) (SO nL) was added at OC. The resulting m xt ure was
allowed ~0o to reach r.t. for 2 h. The solvent was evaporated and the

resul ting regidysuias ot SaALMERLIN AL EN khowal iNGhe |3kt Wt drbabadiBs
freeze-dried. This gave the di hydrochloride salt of the title conpdund.

ES-M5 (M Havaitabi@msing khods texhmighes.7 Fdreexammleyndmpoustedibierowlaver e
prepared either in accordance with, or anal ogousl nmet hods descri bed

herein, or w&ddl th ehighsR" peprgsensel Qi 8¢ oneﬁgesmtsu%earf%ﬂ BRSNS Sdddur e:

The appropriate., 3- or 7 nsubs i tuted bispidine (dissolye was
f eact 28 \Mpt hmzayeble pa?patrﬁ% p’ﬁﬁ%é?? of @ correé%)ondmg éompoung i tlormq_o\/?’)

wherein R’ represents H and X represents O with ammonium hydroxide
under conditions which are well known to those skilled in the art.

20 |
Compounds of formulae IV, VIII, X, XII, XIV, XV, XVI, XVII], XX (in
which R? represents other than -C(=N-CN)N(R? )R?‘6 and/or L’ represents
other than phenoxy), XXA, XXI, XXIV, XXV, XXVI, XXVII, XXVIII,
XXX, XXX, XXXII, XXXIII, XXXIV, XXXV, XXXVI, XXXVIII, XL,

25 XLI, XLIII and derivatives thereof, are either commercially available, are



20 electrophile (dissolved in GH3CN) in the presence of a base (2.5 eq. of
K2C03). The reaction m xtures were warnmed to 50-100C. When the reaction was
ready (as wigheshned by mass spectral analysis), the i norgge{“/ﬁm?ﬁd]gﬁ wer e
filtered off and the reaction m xture was added to an ion exchange solid
phase extraction plug (CBA). The plug washed with 2s CHC13 and the
product was finally eluted with CHC 3: Et3N (8:1:1 ). The products were
anal ysed by HPLC and MS. Conpounds with a purity less then 90% were
purified by knepariat theelitdPaiQre, Mus snaypbetotdainedtdither dispanakbgy witdr the
recorded, are in bra ket_g: V~'002/0m4l PCT/SEOL/OS. 1-t 67 4-(3- {

7- [ 3- (4- cyanPiReessssyyessIingd isegisy Gy Py -cpnyeniianapsayhetys procedures, in

non- 3-yl } - 2- hydr.oxypr opoxy).benzqonitrile: 4-(3- . . .

L7 (3 Ll oy oA Ry P RS pr st es. (93, dphdiie navATRlS -S$25Baz abi cyc
lo [3.3.1 ]n s (ﬁg% it g L gids

3-[7-[3-(4- c%%%p%%%%éé@sgf y ?%%3%?%%3?‘?2’8&5{%’; As(?lgrng%%sl{ sul fanyl) 3, 7-di azab
icyclo[3.83.1 ] non-3-yl]-2-hydroxypropoxy} benzonitrile;

3, 7-bi s(4-ni trophenet hyl ) -3, 7-di azabi cycl o[ 3. 3.1 ] nonane; 4-(3-

{ 7- [ 3- (4- cyabahstidwandy )om they @rvx (eg.ophenyld, and diff appropyiate)ehgemgyaliabi cycl o
[3.3.1 ] non-3-ylJ -.2-hydroxypr xy)benzonitriie; 10 4- .

f2-[7- (4 cya%%ﬁéﬁ%éﬂﬁgwp%{%df‘go@& i Reyeinomay er comsitesl {py prhenyplaimsdnz o
nitrite; N . . . . .

{4-[ (7-{ 4- [ (THRSHIHeRE Poing) ralmianrs,&sh kaoun jo dhose skilled, iy thearf, For o

yl ) met hyl ] ph od6s :

L (7 L | L e De Fefirert Y] eyl 1pay be Hloggnpted

] non- 3- yig et foy piviechalapheteyl, fitt@-may be reduced to give amino, amino may be
{7-[2-(4-cyanophenyl)-2-hydroxyethyl]-3, 7-di azabi cycl 0[3.3.1 ] non-3

yl } - 1- hydr ox3estigiepbergivhieatylamina, etc. '

{3-[(3, 7-di benzyl -3, 7-di azabi cycl o[ 3. 3. 1 ] non-9-yl) (net hyl)am no] -2

hydr oxypr opoxy} benzonitrile; 20 2- - {

[ (
[ 6- cyano- 4- ( ‘ I =3,.4: di = [ PRZERY2
ot hy 13, 7 e SKuR RRa it s bRt e ArpRE SRR et g 5 4
di hydro- 2H 1ﬁﬁ10ﬂ§ﬂﬂ0>%éuﬁeirﬁefé§ﬁbﬁ’@i_dnl’sl lad transformations within certain
4-[ 2- hydroxy-3-{7-methyl*-3, 7-di azabi cyclo[3 .3 .1 ] non-3-yl)propoxy] benzo
nitrite;12s compounds of formula I will provide other compounds of formula I. For
2-[(7-methyl -3, 7-di azabi cycl OLS. 3.1] non-3-yl) net hI){{I 1-4- gmet hyl sul f onyl)
3, 4- di hydr o-2¥4mpla. ¢rshonylanan e gedugeddnibydresy or alkylene, hydroxy may be

4-[3-(7- be”f,%’c{g;ﬁgcﬁ,g{g?}zf?gh%ﬂf?e{r%gylgﬁ, L%nfn?é'yy%g &R to amino, amido

dr oxypr opox
{2- hydr oxy- ?mh?? “HeAr QKRB RbYAmhin %nﬁh@%ﬁ%%? k@ifnated 1d20Rsy2atét I to3give
WO (12/ O~ 1 .11 68

propoxy}benzonitrile; CT/ SEQ1/ ( 115: 4:

sulfonylamino or acylamino (re_spectively), and certain acyclic groups may

20  be converted to certain heterocyclic groups under conditions known to those
skilled in the art, for example as described in Comprehensive Heterocyclic
Chemistry II, edited by AR Katritsky, CW Rees and EFV Scriven, 1*
Edition, Elsevier Science Ltd., Volumes 1-11 (1996).

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

mixtures using conventional techniques.

It will be appreciated by those skilled in the art that, in the process
described above, the functional groups of intermediate compounds may be,

30 or may need to be, protected by protecting groups.



-[((2R) - 3-

7-[ (2R) - 3- (4- cyanophenoxy) - 2- hydr oxypropyl ] - 3, 7-di azabi cycl o[ 3. 3. 1] non- 3-y
}-2-hydr ) oxy] benzonitrile; 4-[((2S}-3- 5

7-1(2, 5~ng?§92¥gnophenoxy) 2- hydroxypropy ]- 3 7- diazabicygpg?gﬂgT%

non- 3-yl } - 2- hydroxypropyl)oxy]benzonlt% e;

-[3-(7-butyryl -3, 7-di azabi cycl o[ 3. 3. 1] non- 3- yI) 2- hydr oxypr opoxy] benzoni tr
le; 4- {3-[7-(ethylsulfonyl)-3,7-diazabicyclo[3.3.1

non-3-yl ] - 2th@trmmil[groqqm<ylhbéhﬂdmdasmble wpr(o(tm)mehlde hydroxy, amino

7-[ (2R) - 3- (4- cyanophenoxy) - 2- hydr oxypr opyl ] -di a

i cycl of 3. 3. G oFrrBoxylic ;acrﬁ/drSsey@blépprgtéw}goémpﬁ tff)mbydr@xw include

ﬁ,(z)ﬁ 32y|h§/ %@‘(‘ﬁéﬁ% gﬁc;m%(?w ;17y1 ?g'rgzgsb'(g )éclter[tgbu%yljmmethylsllyl tert-

(2R) - 2- hydr i o a

hon. 3-y1) pr ggté}cflg )ng?gloﬁmf}rl{r%’cﬂylgﬂﬂ§ RitYSGHRIpYrahyt and alkylcarbonyl
-{7-1(2,%) - grd@sqw@n@mmowﬁ eZhﬁyghb@nypgmpk] Suitalsle grotucting|@bdps3. 1]
on-3-yl }-N et hyl - 2-oxoacet am de;

7- [ ( 2R) - 3- ( fiorc\pamiophamelrgs - bewdl,r d;zwimﬁplplxyc&bbnw afefbuergoyopghexy

non- 3-yl } hyl - 2- oxoa tamde

1ST-2-( 7- beﬁ%ri?png i o benzaton YegraoByS. §uﬁirlbisrpregegtn}g eroups-foy apydio and

henoxy) net G bu

1572 4 oy BR R S05 BEE CoSim GO o) Bl mBgtesting B uPsb %y ol of 3. 3
-1 1non-3-yl k2 88k il A&ldNKtIGEE l@%r}faatl /1 or benz?fl esters.

-[ (2, 5~- 3- (4- cyanophenoxy) - hydroxypropy N et hyl -3, 7-di azabi cycl 0[ 3. 3.1
nonane- 3¢ car bot hi oam de; 25 te~~t-butyl

1ST-1-({7-[(2S) - 3- (4- cyanophenoxy) - 2- hydr oxypropyl ] - 3,

i azabi cycl offBe pratpeioen 3ng Iderﬁ)ét?Qimmy(D ﬁmctt@naiygrpnmmacyanabarpéw before

- (4- cyanopheno t hyl sul zablcyclo[S 3.1

non- Syt et ALRBSAA of b fedsdiopaShnedatiodd Rerpinbs s

7-[(2S") - 2-am.no- 3- net hyl but anoyl ] -3, 7- dlazablcyclo[S 3.1 ]30

on- 3-yl }-2-hydroxypropyl ) oxy] benzonitrile; WO (12/U.-t~C PCT/ SE111/ 111,

35

69 4- { Pﬁ&&)t'fr%r gbb%?@wa'y%e(iemdve[d(ﬁ a‘écoﬁia%@wﬂmbhﬂiqw v Beny! }

-3, 7-di azabi cycl o non-3-yl ) propyl ] oxy}benzonitrile;

(5- cyanoi2- { <]l dnpstrhtd thokd gailkd Bt adt andbs dysﬁrm[eé}ﬁr@hmﬂar 3-yl]-2hydroxyp
ropoxy}phenyl)-N-ethylurea; s N

(2-{2-am no-3-[7- (ethylsulfonyl) 3, 7-di azabi cycl o[ 3. 3. 1] non- 3-yl| ] pr opoxy}

-5- cyanophenﬁh% ?ﬁéwggﬁ n_gggp/o | a’fa%ﬁ“é’yg?scgf’i?e% 1n “Protective Groups in

3-[7- (3 3-di
] non-3-yl]-2 i
(2-{7-[3- (4- % nlﬁ%%eﬁlﬁ‘ﬁ ik yér‘*é?yﬁ?“’%)“%wd??%‘g Lress 11873 A

[
non- 3-yl } - 2- SRkeoeddtivk) éhemmlde(Drgaﬁm S}uﬁh{dsm 3" edition, T.W. Greene &
(1ST-2-{7-[(2~-3-(4-cyanophenoxy) - 2- droxypropyl] 3, 7d|azab|cyclo[3 3.1
] non- 3- ypo } - R-G-Mn¥rtaxyblerdpiersclenneddPA9)- car bamat e; 4-[ ((2S~-3
{7-[(2S~-2-am no- 3- (4- nethoxyphenyl)propanoyl] 3, 7-di azabi cycl o[ 3. 3.
] non- 3-yl } - 2- hydr oxypr opyl ) oxy] benzonitrile; ~s
2-{7-[3-(4-c : r C n- 3
V3N (2 6 df SORy Taneip A Biesae fal R ACYRAR Foip iR
{ 7- [ 3- (4- cy appiReancentlor? mhitdaleecn Bt 06) enkd; 8n éoflicasorbsions,| @b Sorblentmt,3- I } - 2-
0x0. et hyl carbamate (rnlz = 344); .
4-{3-[ 7- ( 2- amanoet, iy¢ jnddyiduali lamabswcpanl[r@nﬁone}mbﬂem ylajy -t peréormedin
propoxy}benzonjtrile =3
{7-]3- (42%yaﬁébﬁémiﬁr QLW@? 9& Hﬁﬁvl]duel m@ﬂaa%usn@y&eop@rf@n@ed at a

"] non-3-yl }et bgnz amn

(2-{7-[3-(4- ?Pfg%%%hg%er 35 fij’ @ﬁﬁ&é@ |ﬁlh%§1 itpeffs el yac‘?defatof@/"r
.1 non-3-yl }  etkuthichE taasior et 6id ﬁer'fof}ﬁéﬂ updf, different 1ntermed1ates to those
N-(2-{7-[3-(4-cyanophenoxy) - 2- hydroxypropyl ]1-3, 7-di azabi cycl o[ 3. 3. 1]
non-3-yl} et hgsb;c}aaec{l@mtﬂ@fml%&nylp)aﬂmuhn]ﬂaemm de (nal z —542)
4- (acetyl am no) - N- ( 2-
{7-]3-(4-cyanophenoxy) - 2- hydr oxypropyl ] -3, 7di azabi cycl o[ 3. 3. 1] non- 3-yl }
et hyl )benzam de (mMz = 506); 2-[7-(2- { [4-(acetyl am no)benzoyl]am no}
et hyl)-3, 7-di azabi cycl o[ 3.3.1 ] 30 non-3-yl]-1-[(4-cyanophenoxy) net hyl ]
ethyl acetate (rnlz = 548);



WD 02/0-4.1-46 PCTJSEOQ1l/ OLS-4~ 70 4-(3-

{7-1(3, 5-di net hyl -4-i soxazol yl ) carbonyl ] -3, 7-di azabi cycl 0[ 3. 3. 1

] non3- yI}\aomiﬁigxypropoxy)benzonltr|Ie (mz = 425); 4- PCT/SE01/0154

{2- hydroxy-3-[7-(2-1sopropyl -

1,2,3,4"-tetraazol -5-yl)-3, 7- d|azablcycl%[3.3.1]non-3-y|]propoxy}benzonitri
I

e (niz = 412) 5 4-(2- hydroxy- 3-

{7-[(5-methyl - 3-i soxazol yl ) carbonyl ] -3, 7- di azabi cycl o] 3. 3. 1] non- 3-yl } pr opox
y) benzoni t ri |'Ehi¢ il depend)intet-diBe ¢ faithrs(wehtas lthe whjurd offeithet fuhttional
pyrazol - S-yl ] carbonyl }- 3, 7- di azabi cycl o[ 3. 3. 1] non- 3-yl ) - 2- hydr oxypr opoxy] be
nzonitrile (rgrouBs pEsseat up_z{ pamigytag,sybstrate, the availability of key intermediates

7-[ (4- et hyl 3-thiadi azol - 3, /-di
b cyel o, 3 AT ﬁegrwfﬁ o BE5bp Sialod i ARy Lol dovted; SBjeelty, the type of
4-13-(7-cyan
: nE)n ( 3091 3’ 2%;1}1% mpr opg§§ %g%@gﬁﬁefioe he %hmfe of rgeigf)nt that is used in the
{7-[3-(4- csyam@.tﬂﬂepﬁmethstbpglrﬂi@yﬂé@@yhﬂd Fype,dbAZABtLYinbOffouds APy | } - 2-0
xoacetam de (nalz = 373); 1s

(3-{7-[3-(4- cﬁ]miopedgmndytheBeqlwncafypa@qoyﬂgl}sﬁ;ngtﬁeayaﬁlesmcI 0[3.3.1]
non-3-yl } propyl )-N (3, 4-di met hoxyphenyl )-4-nitrobenzamde (nmz = 644); 4- {
[ 7- (4- oxoheptyl)-3, 7-di azabi cycl o[ 3.3.1 ] non-3-yl]sul fonyl} benzonitrile
rr1223— 44t0 :% ; ggx&ﬁagycgf)ox%p%e%;tgé i}gp@fg)g%/ léféiélléld in the art that, although certain
3{ g’ ﬁ]ygsgx i‘p%éﬂ[egfe?%ﬁz}alﬁ%?@ 8RLbpbfindd'8t forut4 8) which may be made prior

2, 3, 4- iet r aazofindl géprofechiod Az@NimyE het poss it onitril
AV 1?2 %y%r?of io ijdgz arrr}gt hi ?o edd @ﬂﬂnﬁadﬂlb@c@pﬁé‘t‘{\}lﬁgﬁé

2,3, 4-tet rauqlm theyimag, eda mmt@w p{l@n&ral]momr rylly pamg othydadiez oni tri |
(
c

y n{);r;piﬁdf) eleb‘?lhsfgyangﬁ B%’g)’% %%28&238@5 b%gﬂ%’%%%g%g}pg@yl
-1 (4. cvangphenanyd e anpUl o0y R AR e A ARIRISObE stk V! U

3, (4- cyanaRiznexy )it eripBibotids &ﬂﬁéﬁmacvﬁiag%t as prodrues o

I
[
ny
(
3. 1] non- 3-yl }- 3-0xo- 1- propenyl ) benzonitril nal z =
/
[
rb
[

(
1
[
4
1,
e
1,
e
o
{
f
{7-

[ 3.

PCT. SElllﬁOlbf@&m?to&thmhdsofﬁnnuﬂal

{7-] 3-(4-cyanophenoxy) - 2- hydr oxypropyl ] -3, 7- dlazablcyclo[3 3.1] non-3-yl }
c ot hi oyl car bamat e; 4-(2-hydroxy- 3-

oL oo il Bkt G tommai Bl T HERRARCNAR: The' sbope'of )
{7-] 2-am no- akh%nfmﬁgpphenoxy)propyl] 3, 7-di azabicycl o[ 3.3.1 ] non-3-yl }
et hyl car bamat e z = 444); tent-butyl 3- [(

{7-[3-(4-cyanophenoxy) - 2- hydr oxypropyl ] -3, 7-di azabi cycl 0[ 3. 3.1 ] non-3-yl}
carbothloyl)anlnohpropanoate tent - butyl 2-

{ 7- [ 3- (42Cyanomei dfi the)ipteopptljates, rbfm@ziz‘@bhmnﬂbofcﬁe 3rd npveln- Atooding to .

et hyl car bamat

4-(3-{7-[(E-2 3“1’%‘5&43%36%9@%5}3(&&999 thergis fpoprovideds (a) acemmeapdopt 3 .1

-3-yl
7T - o (BTG G PREE I aERs: &t Srotlefdd deriptive thersof () «
] non- 3yl } - 2- Mﬁﬁ@%ﬂ@b@@&*ﬁﬁlbe\mQB'h%félhE‘etBF@H@ﬁrred‘l%Q)a Hote%te?d deriyative
{7-[3-(4-cyanophenoxy) -2 hydr oxypropyl | - 3, 7- di azabi cycl Tnon 3 yl}-N
i sopr opyl acethendade (Ehal zompe0hy ; ofd fgrmula VII, as herembefore deﬁned or a

{(2~- 3- [7 (cycl op pylnethyl) etranethylen 3, 7- dlazablcyclo[3 3. 1] non-
3-yl]-2-hy é@?ﬁ'@fg FPBfn(Cbrq q:(gnpmmdzoﬁfml)la I¥hanerepnbefore

g?/g;gl Z)[ g33( % nonaﬁg Q 3&‘@@{% Oi@%%&%?ﬁﬁ?reﬁy z(k)_a &88}9011&8 quoformula X1, as
[ 7- (3, 4- di nehdrembriGeedditled; 3r & ?ﬂo@@cﬁéﬂ ‘El¥ﬁl/5h\[e’3t}%réof (f) a compound of

]non 3- yI]carbonyI}benzonltrlle
3- [ 7- ( 3- ami nforidld XATH4-ab mleeanbeﬁsfqﬂaﬁx&dzo@llaqiatac@adzaﬁﬁaat&elthereof (®)
2s

] non-3-yl]- 2hydroxypropox }benzonitrile (rnlz = 384
N- cyano- 7- [ 38 (AR n)éxw-ﬂag_)ﬁ VHT @y pewsinticfory de 1ned or a protected

g,|23;] yd{ ggr(()%/ ?L@%{'wa%@_e tgérae%ﬁb(lhﬁ%ccloo gou%d o%l t%onaﬂle)-{ X C grﬁnrge?bre (ﬂeﬁn 'z =

{7-[3-(4-cyanophenoxy) - 2- hydr oxypropyl ] -3, 7- dlazablcyclo[3.3.1
] non- 3-yl }- 1- et hyl - 3- oxopr opyl car bamat e;

7
a
7-
r



WO (12111. 1~~G PCT/ SE01/ OLS~~

N- cyano- 7-[ 3- (4- cyanophenoxy) - 2- hydr oxypropyl ]-N [ (5- hydroxy-1, 3, 3
trinethyl I 2yl ) methyl ] -3, 7-di azabi cycl o[ 3. 3.1 ] nonane; kL dam de
(Mz = 52%"609}6f2¥hydr oxy- 3- (7- PeFRERAS

{2- hydr oxy- 3-[ (2- net hyl - 1- oxo- 1, 2- di hydr 0- 4-i soqui nol i nyl ) oxy] propy!l }

-3, 7-di azabi cycl 0[ 3. 3. 1 ] non- 3- yI)propoﬁ@]benzonltrlle 4-( 3-

{7-[(3, 4-di met hoxyphenyl ) sul fonyl ] -3, 7-di azabi cycl 0[ 3. 3. 1

] non- 3- 1 } 2- igyebradeiopax Yiaenaenift R ad RFZ repré@als ]?4R39 38 wherem
{3-[7-(benzyl%ylfonyl) 3, 7-di azabicyclo[3.3.1 ]non 3-y hydrox

pr opoxy} benzdi representy mlsm'uctuaaﬂfﬁagment of formula Ia, as herembefore deﬁned)

" 4-{3-[7-(butyl sul fonyl)-3, 7-di azabi cycl g[ 3. 3.

] non-3-yl]- 2Dﬁyajrm95¢5¢eépés‘<ﬁ;yaaéi¢z@}mrwﬁ |@ @nﬁsvrﬂpeumdzzgf formula XXII, as

: 7-[3-(4- Cyan é%e aingéjJ ?ﬁ(l%elrcpe%ythlat at ll\(laas one r(‘%lR33 cfj k@l?g Irg eCnltsO [3.3.1

] nonane- 3- su

? é gn[zzm( gr ?P@(@”W@no%éhé?eﬁl U 7RIy §sthdndal i AgRedt ¥F Fornily dR0¥Y Pr opoxy
1, 3- di net hyl hBreﬁn@bfmeOdéﬁr&d% 6r4 ptotadtydderidativy therebhyhd (3, a/compound
dlazablcyclo[3 3.1] non-3-yl|-2- hgdroxypropoxy}benzonltr|Ie (mz = 440);

N- cyano- 7- [ 30f iormylglné@ﬁHhmqber@n giprodopineh or p mo(eztadedm@tmeﬁ;m)eoﬁo

3, 7-di azabi cycl o[ 3. 3. 1] nonane- 3- car boxi mi dam de (nl.z = 427); 4-
{2-hydroxy-3-[7-(2, 2, 2- trifluoroacetyl) 3, 7- diazabicyclo[3 3.1

] non-3yl]pro he ifrile 398

{2- hydr oxy- 3?@&%@@&@@“&&?@@ §09edd1n§£"hd§' t@%‘?gf%’hffhi] non- 3yl ] p
E?pfxxé} ti@?z%mehrmiaeandZR%'\Lnaxﬁ&ﬁreﬁﬂ&%eﬁés&ﬁq@,oehgaﬁeg»r)o%r By i@ reepy! 1 -N
napht hyl ) et hghdl- 3, 7- di azabi cycl o[ 3. 3. 1] nonane- 3- car boxi m dam de {m z 523);
N-cyano- 7- [ 3- (;¢- cyanophenoxy) - 2- hydr oxypropyl ] - N |sop'ropyl N net hyl

3, 7- di azabi c¥e bﬁ[pse@nlqﬁméﬁgr@ Eér boxi m danide (nz/z = 425); WO

02/ 0444+PCT/ SEQ UéS— 4~ 73 N- ano 7-[ 3- (4- cyanophenoxy) - 2- hydr oxypr opyl ]-N
(3, 4- di net hoi}ﬁb’#@ PFRIE rgpﬁ tazabi cycl o[ 3. 3. 1 ] nonane- 3- car boxi m dam de;
N- cyano- 7- [3( gxgnophenoxy) - 2- hydr oxypropyl ] -N (3, 4- di met hoxyphenet hyl)-N
met hyl - 3, 7-di zabl c’ycl o[ 3. 3. 1] nonane- 3- car boxi m dam de s (nal z 547);

4-(2- hydrlg)xy(@) C\ alkyl optionally substituted by OH, N(R*)R>! or Het’; wherein
{7-[(3-methyl - qU|noI|n )sulfonyl]-3, 7- dlazablcyclo[3 3. 1]non 3-yl } propox

y) benzonitrile (szanvdfm )ndepe(xdemhdr&prg/se&t{[ﬂ -Cy(dlalkiet bylGsl¢tycloalkyl);
i m dazol - 4 yl )suI %gnyl ]-3, 7-di azabi cycl o[ 3. 3. 1] non- 3-yl } propoXy) benzoni tri |
e (rnlz = 446)

5 (2 hyar oy 3 7l RO B Licidiad! 3228 4chgbed 1 nor

3-yl } propoxy) benzoni tr
{2- hydroxy-3- [ 7- {iéepoRi %c)n‘tﬁnﬁrgd'o'i%a%t?c%%éno[a%orﬁ Yvia which atom the

] non- 3-yl ] propoxy}benzonitrile (rralz =

{3-[7-(226uroyl ) h&tetoayictiz @bmcp/xsl atfadhé&d fo t]hl@(tlst&rfyhc} nidleydepxy pr opoxy} 1s
benzonitrile (nz = 396) dr oxy-3-(7-{

[ 5- (2- pyri di (§)) Cz.stmalécﬁimyb@hfaiéyl groslpmd@pimsllwatwt@d by O and is

] non- 3-yl ) propox

t
[4-(2-{7-[3-(4- C&ﬁ@nzonb wdgowd%%m?{ ?r]em?, 7- di azabi cycl o[ 3. 3. 1] non- 3-
yl yacetyl) phenyl peihartesyhionamhdSedRit 47 phemyl substituted in the meta- or

para-position (relative to the point of attachment) by CO,H or NH,
25 and the other represents H or C,_4 alkyl; and
] R’? represents H or phenyl substituted in the meta- or para-position
(relative to the point of attachment) by CO,H or NH;;
(iv) -C(O)R'®, wherein R'C represents H or phenyl substituted in the meta-
or para-position (relative to the point of attachment) by CO,H or NH,;



20 4-[2-hydroxy-3-(7- { [2-{4-norpholinyl)ethyl] sulfonyl }

-3, 7-di azabi cycl o [3. 3. 1] non-3-yl) propoxy] benzonitrile; 4-

{3-[7-(4- %ﬂng(hrmnhoxy 2- qui nazol inyl)-3, 7- dlazablcygtﬂkanﬂﬁ&a

] non- 3- yI] roxypropoxy} benzonitrile;

3, 7-bis[3-(4- cyanophenoxy) hydroxyprq&yl] 7-aza-3-azoni abi cyclozs [3.3.1
] nonan-3-olate (nalz = 493); 4-(3-

{7-1(3- quorophenyI)squonyI] 3, 7-di azabi cycl o[ 3. 3. 1] non- 3-yl }

- 2hydr oxypr 0pOXY IR twfhelr@m(lh%% s468) phehyl substituted in the meta- or
{3-[7-(3,4 dlnethoxypheneth )-3,7-di azabicycl0[3.3.1

] non-3-yl]- 2hydrmyqspoqmw](méatmﬁotthc pelr(tnimﬁaehmaﬁ) by COgeeNHg: 4- LG
PCT/ SE01/ 015- 444 7

4- 4- (7- but yF¥ - 39(?3)&%& AR CyWhs[ein 3. 1] non- 3yl ) - 1- (3, 4- di met hoxyphenoxy) bu
yl ] benzonitril éyd ). _

4-[7-(butyl su for{émesg&g glh%nzyablsglg/sé tut[eg g1 ngznet% qr para-position

3, 4- di gret hoxyﬁéﬁﬁ%xa,%%{&hbsm&ﬁuhfrﬁédtﬁby 0T, H mﬁ?@%ané 4-{
3, 4- dlnethoxyphenoxy 4 - di net hyl - 2- oxobut yl 7-di azabi cycl of 3.
] non-3-yl ] butk 4}rlept"fmeﬂisthi|o|r€1{5rlﬂtlk321 and34) ;

4-[7-(3, 4-di met hoxyphenet h £{3 7-di azabi cycl 0] 3. 3. 1] non-3-yl]-1-(3, 4dim
oxyphenoxWﬂ)u@yh readkiylowhieh ladkyd rgnoup is t@g@)nated y phenyl, which phenyl
4-[4-(7-butyryl-3,7- dlaz blc cl.0[3.3.1 ]non but benzonitrile (mz ~0
354); 4- {2-[7-(%GS>P§?|*§1§P 0ﬂ1§ tgemeé% ‘Eﬁkff/é’rgfr itien re}‘ﬂbvﬁ@{ffl?]mlﬁfoxy}

benzonitrile (n1 =
(4 [7-(3. 3 di et % oxd’bﬁ%ﬁoﬂf or NHy, and which alky] group is interrupted
] non- 3- y%d butyl }Qe OB dsit § Ztlve ﬁ) 8o gom’i of attachment of the phenyl
4-{4-17-(3, 4-di net enet , 7-di azabi cycl o] 3. 3. 1] non- 3-yl | butyl }
benzonitrile. (Mglou §1B§)O
4-12-{7-butyryl -3, 7-di azabi cycl o[ 3. 3. 1] non- 3-yl ) et hoxy] benzonitrile (mz =
342); 4- {2-[7-(3, 3-di net hyl - 2-oxobutyl)-3, 7- dlazablcyclo[B 3.1
] non-3-yl] 20 _et hoxy}benzonitril e
2-[ 7-( 3, 4- di hETRERDH ﬁ@rﬁ]é@rﬁwlﬁ 13, Hiapéﬁlb&emad[@c Fleptiopgh i8elpds dhewsxy )
benzonitrile, (n% = 436); O ethyl
7-[3-(4- cyan W noxy) 2- hydr oxypropyl ] -3, 7-di azabi cycl o[ 3. 3. 1] nonane- 3-carb
ot hi oat ejs ZSWE&E‘Ré‘nhﬁdI RP®independentl] rcpresentH C1.4 alkyl, OH or N(R*)R*®;
4-[ 2- hydr oxy- 3-[ 7- [(tetrahydro3t |enyl)sufonyl] 3, 7- di aza
bi cycl o[ 3. 3. R}’ nepfegelyﬂs]}ﬁmoﬁbma]kyl ads- di oxi de; 4-(
~(2S) - 2- anlno 3 7+(3,3 dlneth - 2- oxobutyl ) -3, 7-di azabi cycl o[ 3. 3

. 1] noi | - 3- yI i’ ’tl’l|e

ﬁl §r2| 'EZ Erlnl t hllglégf 2- n%\/\‘iEPf(ei‘?} 0 3?@ #?/,0-1%-0\,5 Th@?’ﬁ%y} benzo3o

1- (3, 4-di net fox
1 3-thiazol - ﬁﬂ??gﬂf}ﬁbéﬂal;r %)I cs§llc te? %S geﬁ ergiokrl]er%m;)lef e r?sl?eﬁtzgm trile (rn/z
= 519) I ( {3-[7-( 1,3-thiazol-2-yl)-3,7- dlazablcyclo[3 3.1

] non- 3-yl ] propyl } sul fonyl )benzonitrile (rnlz = 417); s 4-cyano-N
{3-17-(1, 3- t Furtlxas compbinds bfdfoamalﬂnecizhllé{ang Kinthat Ingy b omﬂt}cm@dzam de

[z = 396) I | met hyl) -3, 7-di bi | o[ 3.3
Thon-3-y1] - Ao Bouiifbenzon t11 16 (M2 = 350 4 ( .
2-[7- I 3yrladi d 3. 3- 19t
ben[zonl('f?llcl gﬁz (r)ﬁ%lljzeHFetS%%) EIGEA'I <[51$ dg£op€ Sr%fedﬂf;’ln) 3¢gé)§&d§)a%% c’ygl o]
[3( 3.1 ] non-3cyd) ]ZN(R@a)q@Pbrmt hom(m)ﬁmm’y) but WOhRIZoNi tIY(09,N(R2)R*490) ;
{3-[7- (c3l oﬂ(sb&mm(ﬁziméﬁ 2OFRENORET of €13, alkybdiiwhicH #ybgyduraisi no) benz

onitrile (n z/z 339)
4-{3- 7- (cyciubsiimgsd @@@Fﬁn terminated byapne | BpPLe subgtHysots-splgcted fyemoxy

propoxy} N, N SRRy GeRRASHHEIATEISR ™, 48R, ho, -CN and

nitro);

t

4-[
| - (
1-(
3.1
4-[
eth



4-( {3-[7-(3, 3-di net hyl - 2- oxobutyl)-3, 7-di azabi cycl 0[3.3.1

] non- 3-yl ] propyl } am no) benzonitrile (rralz = 383); 4-(4-(4-cyanophenyl)-1-
{2-[7-(3, Iydumlhy! - 2- oxobutyl ) - 3, 7- di azabi cycl 020 _ <

[ 3. 3. 1] non- -yIﬁ-Z-oxoethyI}-IIH pyrazol-5-y|)benzonitriIepgﬂ?g"4"%§5); 4-
{3-[7-(3,3-dinethyl-2-oxobutyl)-3,7-diQ%%bicycl0[3.3.1]non-3-y|]-2hydroxypr
opoxy}-N, N di net hyl benzenesul fonam de (th/z = 482); 4-(2-

{7-[2-(2-met hoxyet hoxy) et hyl ]-3, 7-di azabi cyclo [3.3.1 ]non-3-yl}

et hoxy) benzoRi't riepresents! Het'"374) C,2s alityll 2§ Michy abgphgnmyy )is 1optionally
{7-[2-(2-met hoxyet hoxy) et hyl]-3, 7-di azabi cycl o[ 3. 3. 1] non- 3-yl } met hyl ) et hyl ]
- N et hy| ur esul{stifuted r terminated by one or more substifuents selected from

c
4-[(3-{7-[2-(2- | 1-3, 7+fi,azabi cycl of 3. 3. 1] non- 3-yI |
am no] benzontéie Tt re Ry NOCEH Y higad 35S 2T Pty kot 1S 1 4 e

4-[ 4- (4- cyangph = 1= ( 14 ) . . .
{7-[2-(2- et ﬁox%ﬁ#%g%eﬁ% 1 9% Crg; alkyd; Eyhich, glkyl, group Js, pptignallys i hyiy -
1H pyrazod - Sewistipand oid/éd k@nfifhted 8P )onedor more substituents selected from
{3-[7-(4-fluorobenzyl)-3,7-di azabi cycl o[ 3. 3.1 ] non-3-yl]-2-hydroxy5
pr opoxy} benzhaliot FOHe-CNpHet= asda)yl)4-

{2-[7-(4-fluorpbenzyl )-3, 7-di azabi cyclo[ 3 .3 .1 ]non-a3-yl]ethox
benzoni tri | eR% negpzesendd) €1.¢ alkyl, Het){éf -C%O)R?e , 'C(J))ORB&% or ‘]C(O)SRX(}D;

! Tour g T e R BRI LG e & B bR oL 3. 8- 1 mon- 3
- u Z 2 = ;2 . .
(317 (1 ugembengylisg, 7,8 2eahigel let'3- Loy | emyoit™™n o)

benzonitrile

{3-17-(441§ ! UQ@WWYC)Rg’F_?- di azabi cycl o[ 3. 3. 1] non- 3-yl ] propyl } sul f onyl ) benz
onitrile (mz ='442); 4-cyano-N '

{3-[7-(4-fluorobenzyl)-3, 7-di azabi cycl 0[ 3. 3.1 ] non-3-yl] 15 propyl } benzam de
(mz = 421); _4- {3-[7-(4-fluorohenzyl)-3, 7-diazabicyclo[3.3.1

] non- 3-yI ] - 2MgAEdhanst BPaKImACRIECR)i Usst hy| benzenesul fonani de (nal z = 492);

4- {2-hydroxy-3-[7-(isopropyl sul fonyl)-3,7-di azabicyclo[3.3 . |

] non- 3-yl ] propoxy} benzonitrile; . 20 4- {3-[7-( .

1- cyanoet hyl , fril i cyel gl.3.; 13- Yikd a2 - y

pr opoxy} benz%ﬁ?t ;P{Hg%ﬁﬁgé { Mg- P{? (ﬁ‘l/%ig%/dgfr)ur)]ael?hyls%f-u%, Bg%@gzeﬁ%?}éy%?sgf%s. 3.1

] non- 3-yhi ephaxydcobgnzanictivith e Théy[ade fheréfore indicated as pharmaceuticals.
1-cyanoet hyl ) -3, 7-di azabi cycl 0[ 3. 3. 1 ] non-3-yl }-1-(3, 4-di net hoxy25

phenoxy) butyl ] benzonitrile (mz = 489); 4-

{3-[7-(2-cyangpropyl ):.3, 7-di azabi cycl o] 3.3. 1. . . .

o 3 y1 12 5 R BEoiBhdRyg TRERFGASRECHOT D uisatian (bR BTt Begsa)

4-( {3-[17-(3,.4-di | 3z > di ' 3.3.1

] non- 3-y! ] pr%‘é‘? ?%gﬁno gﬁggﬁﬁ% ﬁ)oéﬁfgﬁﬁﬁgzﬁ@fgyﬁwg'm (12/ (1-4. 1. 11r

PCT/ SEQ1/ (11S-4-4 77 4-( -

{3-[7-(3, 4-di met hoxyphenet hyl ) -3, 7-di azabi cycl o[ 3. 3.1 ] non-3-yl ] pr_o]pyl }

sul f onyl Ybenkonpantichkar( nfhe co4®B)ynds- {of- (the cymvempioanydxhiliit myocardia
{2-[7-(3, 4-di met hoxyphenet hyl ) - 3, 7- di azabi cycl o[ 3. 3. 1] non- 3-yl ] - 2- oxoet hyl }
- 1H pyr azol - SleGirppRaYSeIeetGal | &ty forseigmple As cJepengyrated i the test
{3-[7-(3, 4-di,nret ho enet hyl ) -3, 7-di azabi cycl o[ 3. 3. 1] non- 3yl ] propyl } benzam
ide (mz = 4993"}‘1%25{%%{10“’- |

1- (3, 4- di net hoxyphenoxy) -4-[ 7- (4- oxoheptyl ) - 3, 7-di azabi cycl o[ 3. 3. 1] non- 3-ylI
] butyl } benzonitriie (nalz = 548); . 4-(4-(4-cyanophenyl)-I -

{ 2- ox0- 2- [ 7- The eoalpepngs of 3hd itkeatiohi avy chey 8xRcled tcobaiase 3 yh betthytig - 1H
pyrazol -5-yl)benzonitrile (rnlz = 549); 4-cyano-N_{ . .

3- [ 7- ( 4- 8kohBmy}axas znd; the drsasgent of 3rrhythmiasyand 3n\narpeway atjalpert ani de

(rnlz = 425) ventricular arrhythmias.

The compounds of the invention are thus indicated in the treatment or
prophylaxis of cardiac diseases, or in indications related to cardiac diseases,

30 in which arrhythmias are believed to play a major role, including ischaemic



4-(3- { 7-[2-(2, 3-di hydro- |

, 4- benzodi oxi n- 6-yl ) -2-oxoet hyl ] -3, 7-di azabi cycl o[ 3. 3. 1) non- 3-yl }
- 2- hydr oxwpoepoxyg benzonitrile (mz = 478); is
A-[(3-{7-]2- (2, 3-di hydro- 1, 4- benzodi oxi n- 6- yI ) - 2- oxoet hyl ] F 5" 7 di 454
icyclo[3.3.1]non-3-y|}propy|)anino]benanitriIe (rnlz = 461); 4-(3-
7-[3- (et hyl sul fonyl) propyl]-3, 7-di azabtCycl o[ 3. 3. 1] non- 3-yl

2hydr oxypr opoxy) benzonitrile (a/z~= 436); 4-( 1-(3,4-dinet hoxyphenoxy) - 4-
7- [ 3- (et hyl beftt otigedser coyden &eartdag;a_dgomyocardlal infarction, heart failure,
i cycl o[ 3. 3. 1] non-3-yl } but I)benzon ile (mMmz = 570); N
2-{7-[3-(4- 8%%?%4$¥gﬁﬂ’ tremb 9@? ?FYgﬁ$ dlazablcyclo[3 3. 1] non-3yl }-1-
(4- cyanophenoxy) net hyl Jethyl }-N-nmethylurea (mz = 526); 4-[ 1-(2-
7-[3-{4-acetyl - 1-pi perazi nyl ) propyl]-3, 7-di azabicyclo [3.3.1
n

o391} 2- Q5 idhbnd STHRRVARAREY bl 410l oWk BBRZRAVS bbb (M2

{3-17-(1, 8-t fharbto aehebmvaymaayaéakmw@épm@nﬁatﬂqunué%pybﬂoﬁrgﬁ@/ltHe QT
am no) benzonitrile (n2/z 368); 4- {2-hydroxy-3-[7-(
1, 3-t hi azol - mtyﬂV)alBaﬁddlmzaiamww[B) 3e)dnl]>1mon1a3s yIIIpacipmk}y} NANhough

di net hyl benzenesul f (rnl .z 4G7) WO 02/11~, ~~6 PCT/SEQ1/ O S~-4 78
N y compounds 0P1the invention have 17Jeen found to exh1b1t class I?Tactlliwty mn

(2 (4 cyanophenesd- ki L HEaXeL At ORIREDN e TnGheter B G4l duded] non- -

{3-[7-(cycl Oﬁbﬁﬂ)édeg%hx réstﬁet%d%%@%léé)!d 0[3.3.1

] non- 3-yl ] propyl } sul tonyl ) benzonitrile (mz = 388); 5 4-(2- {

7-[ 3- (4- eyanophenoxy) - 2- hydr oxypropyl ] -3, 7-di azabi cyclo[3 .3 .1 ]non-3-yl}
acetyl)benzonitrile; N

( 2- (4- cyanopAeaosding 1og[fmﬂ(x® @peastradithy invenswobiheys )s Frovidiidea atsitoytdH[ 3. 3. |

\:J):] f? ?3y|3] g? ﬁ:@%ﬂﬁn lﬁg{%”ﬁmyy W%&A{é@@%ﬁ@g@)@swém nistration of a
{51725, 5L o eS0T RO iobbt o ssbomnd APk PR ARR Do meregpy

benzar ni de (!‘ﬂﬁ‘erm%ﬁr%)n &Sﬁgceﬁbﬁﬁfé)@é}’s&hacondltlon

{7-[2-(2-net hoxyet oxy) et hyl ] 7-di azabi cycl o[ 3. 3. 1) non- 3-yl } propoxy) benzo
nitrile (nzZ/z = 404); -s

4- (1- (3, 4-di net hoxyphenoxy) - 4-{7-[ 2- (2- met hoxyet hoxy) et hyl ] -3, 7-di aza

bi cycl o[ 3. 3. Phapmageyticalipreppy#fdeBoni trile (mz = 538); 4-[(3-

{7-12-(2-met hoxyet hoxy)ethyl]-3, 7-di azabi cycl o[ 3. 3.1 ] non-3-yl}

propyl ) sul fonyl ] benzonitrile (mz = 436); 4-cyano-N (3-

{7-12-(2-net t Qyl C

' bropyl) beEgg m&gﬁé‘ﬁd‘%@( & BF tﬂle QnJerﬁ%cféi‘iz ﬁ‘?ﬂrﬁ%@m’ be hdhBifRieté® orally,

2-(2- rretMC}A%feouylyﬁtlh&h\}er&uMI1ﬁ2raiﬁ1t@ya:11y}[&aﬁsdbnhﬁﬁy, Intydgaeadpoxy) - N, N
t hyl benzenesul f onam de ;nal z = 486); N

7- ( 12y ab etHialgtia, 7.0di Z/amnc/ycqtbm mrantesy - 3oyte)- in [ the cipamopdfenoxy) ne
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yl] met hh‘llo}@rhcy lakrdNaddi i B sHlt € 4 pRbEnacedBddlly acceptable dosage form.
{3-[7-(3, 4-di net hoxyphenet hyl ) - 3, 7- di azabi cycl o[ 3. 3Pl] non- 3-yl ] - 2hydr oxyp
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] non- 3( Vx| %Wlﬁ@%@n it}ger cpcgrgpcesfﬁlgnsemgy gg)adnzpmstereg at %aryn[lg doses.
{2- hydr oxy- 3 [ 7- (4- oxoheptyl)-3, 7-di azabi cycl o[ 3. 3. 1 ] non-3-yl ] propoxy}-N, N
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4-[(3-

{7-12-(2, 3-di hydro-1, 4- benzodi oxi n-6-yl ) - 2- oxoethyl]-3,7 di azabi cycl o[ 3.3.1

] non- 3-yl } ul fonyl ] benzonitrile (mMz = 510); 10 5

4-[ 4- ( 4- cy‘gﬁ’?%’ﬁle*)éﬁu 1- (2-{7-[ 2- (2, 3- di hydr o- 1, 4- benzodi ox| N aeyl§ =8

oxoet hyl ] -3, 7-di azabi cycl o[ 3. 3. I]non 3- i } 2- oxoet hyl ) - 1H

pyrazol - S-yl ] benzonitrile (mMz = 510); cyano- N

(3-{7-[2-(2, 3-di hydro-1, 4- benzodi oxi n- 6-yl ) - 2- oxoet hyl ] - 3, 7di azabi cycl o[ 3. 3
. 1] non- 3-yl }pkmydimgetmzanﬁmﬁle( raspect q@d)e ifeention there is thus provided a

4 3-{7- 2 di hyd 1,4-b dj 2- t 3, 7-di
bi ((:ycl{ o[g 3( Hhﬂﬁﬁ;i@‘ﬂﬂrcg fomaﬁgﬁgplmw Kllcg@rﬂﬁ"ﬁ’)é’(%ﬁ)ﬂ zé?]‘éeé]ﬁ’;o?lg?fhm de

non-s-yi ) SHBRFBAABLAPLE 'Sﬁ'fé?y”%%)aéﬁa%"%%&w@aﬁ dhagRsceghal > > 1
[2- (4 cyanonheparle dhif{ doded GETRY eoudonul ) o SRy pcheibn i apbuapéedc [3.2

1 ] non-3-yl net hyl urea (nalz =
4-[ (3-{7-[s3- (tRdabiibsubi Gahpreydtioud 070019 wablmn@/hig%oﬂylmm%tyémbropyl )a
m no] benzonitrile (rnlz = 419); 4-]
{ 7- [ 3- (et hy| sdnfioisgrayipn ognd ]ab@,lt70d]0 z@b.sc@mngﬂcg Body [wraght3 af [pprenderal
propyl)sulfonyl]benzonltrlIe (mz = 468);

4-[ 4- (4- cyané@ﬁ@ﬁVPFHQH(Z {7-]3- (ethylsulfonyl)propyl] 3, 7- dlazablcyclo[S 3
. 1] non- 3-yl } - 2- oxoet hyl ) - 1H pyrazol - 5-yl ] benzonitrile (mz = 571);
4-cyano- N

3-{7-[3-(et | I )b
b (o< SRR o Aot gl ) ey kimceny) bonzs

{7-[ 3- (etiby| sighfmnyisipicomtsithiias: di azabi cycl o[ 3. 3.1 ]non 3-yl }
- 2hydr oxypropoxy) - N, N di net hyl benzenesul f onam de (nf z 518); 4-(2-
{7-'"[3-(4-acetyl -1- plpera2|nyl)propyl] 3, 7- dlazablcyclo[3 3.1

non- 3yl } et hg benz |Ie )
AR N ﬁé%eew Rothpdrecition g the ady3uBER SIS T Ron- ay1 -
1-(3,4-dineth e . %Qféf 4 Aetivi
{7([3 (4- acet yep@%é)régg:f%y ]6% %9@?{% d?&}:ll(ﬂﬁgf)al ’grc 0 ga%ge{ 6§act1v1ty
] non- 3yl } pr Omﬂ&@dfhg(ﬂx@x%lﬁﬁg'z{n@' cl:@fnf)ﬂifaﬁorr ASAhss I, class 11, class III and/or
4-1(3-{7-[3-(4-acetyl -1-pi pérazi nyl)propyl)-3, 7- dl azabi cyclo[3 3.1]non-3~ o
| } pr opyl )ssul dlassylV hetiziopi(especimllyntlass=] aodjor class IV activity in addmon to

3-{7-] 3- (4 acetyl - 1- pi perazi nyl ) propyl ] -3, 7-di azabi cycl %i] non- 3yl } -
ydr oxypr opdass)INacg vty thay) be mxEn@eiint shathitedopasy actings 951 prpdpge

> 3, 7-di bi |
R et g R g e R
1,3-th

L. 3"t agplais W) pehnt Bt odsly kol vt KR ) may

(3, 4-
t

di rl’ﬁivbodtheha@&f&}/bhén{ﬂec(lag&alhptopzl‘ties over, compounds known in
etraazol -5-yl) -3, 7di azabi cycl o[ 3. 3. 1] non- 3-yl ] butyl } benzonitril e;

{ 320[ 7-thg peiohgtt- 2H
,4-tetraazol -5-yl)-3, 7-di azabi cycl o[ 3. 3. 1] non- 320 yl ] propyl }
m n )benzoni trile. Exanple 8 Title compounds of the above Exanples were
tested in Tesk, d were found to exhibit D(o values of at |east
6.0. 25 Exanp lé)ﬁb(ﬁkl)ﬁ)lvfeesqgorrpounds of the above Exanples were tested in Test
B above and were found to exhibit plCso values of at |east 5.5. Wo
02/ 04446 PCT/ Se01/ 01544
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25  Primary Electrophysiological Effects In Anaesthetised Guinea Pigs

Guinea pigs weighing between 660 and 1100 g were used. The animals were
housed for at least one week before the experiment and had free access to

food and tap water during that period.



81 Abbreviations Ac APl 5 to 15 20 25 ag. br Bt t-BuOH CI ntCPBA d DBLT
DCM dd DVAP DMF DMSO EDC Et Et OAc eq. ES FAB h HCl HEPES HPLC | PA m 30 Me

acetyl atpephei¢ pressure ionisation (in relation to M) pafyeAussAr oad
(inrelation to NVMR) benzotriazole teat-butanol chem cal ionisation (in

relation to MS) rr~eta-chl oroperoxybenzgj c acid doublet (in relation to
NVR) di azabi cycl o[ 5. 4. 0] undec- 7- ene di chl or onet hane doubl et of doublets {in
relation to NVR) 4-di met hyl am nopyri dine N, N iﬁ met hyl f or manj de.

di met hyl sul f Hxperthesig wag dnduacdyhyans ifyancaiRnepl suestiop @ép?}&e @rgitale({& hyl
ethyl acetate ui val.ent ectrospr.ay (in.relation to.M5 fast.ato

bonbar dment 19 ﬁ(&‘ Frl'ﬁ/g@l ?ﬂif ‘fag%‘?\ygss s rlggfoa‘fﬁﬁddg eia %argﬁflﬁ‘r%ery (for blocd”

4- ( 2- hydr oxy -1=ni ' h HC 8 he B ; l'iquid
chr ot ogr apf s rec R fd BREI PRI BT by AP FEIOERER |\
NVR) methyl  inflbdd)2/ tadfe PIGEHSERLARES $acBd o Ehe melst Gov FedoreiMeChi
-nmethanolmn. -mnute(s)mp. -nelting pointMS -mass spectroscopyNADPH

- ni cot i nasm dECAtefieatellili rucheratistde vl qdpdedt ip, the gdeopdand timOawimad ceasat ePd/ C
- pal I adi um on  carbong -quartet. {in relation to NVR)rt_ -roomtenperatures
-singl et (inplegedionon hegting/mad, set ipRetectal (eRPRiyrs of bethfanTEA- and
-triethylam §§§L—E -tetrahydrofurantlc -thin |layer chromatography s to is

Prefixes ra- i-, t- and tent- have their usual neanings: normal,
secondary, iso, and tertiary.

A tracheotomy was performed and the animal was artificially ventilated with
10 room air by use of a small animal ventilator, set to keep blood gases within
the normal range for the species. In order to reduce autonomic influences
both vagi were cut in the neck, and 0.5 mg/kg of propranolol was given

intravenously, 15 minutes before the start of the experiment.

15 The left ventricular epicardium was expoéed by a left-sided thoracotomy, and
a custom-designed suction electrode for recording of the monophasic action
potential (MAP) was applied to the left ventricular free wall. The electrode
was kept in position as long as an acceptable signal could be recorded,
otherwise it was moved to a new position. A bipolar electrode for pacing was

20 clipped to the left atrium. Pacing (2 ms duration, twice the diastolic
threshold) was performed with a custom-made constant current stimulator.
The heart was paced at a frequency just above the normal sinus rate during 1

minute every fifth minute throughout the study.

25  The blood pressure, the MAP signal and the lead II ECG were recorded on a
Mingograph ink-jet recorder (Siemens-Elema, Sweden). All signals were
collected (sampling frequency 1000 Hz) on a PC during the last 10 seconds
of each pacing sequence and the last 10 seconds of the following minute of
sinus thythm. The signals were processed using a custom-made program

30  developed for acquisition and analysis of physiological signals measured in



WO 02/ 04446 PCT/ SE01/01544 83 Clainms 1. A conpound of formula I, R3b ~Rsa
RA43 ~ | iRA1 R44 RA2 Rds NN R s R~ wherein R represents a structural
f ragment Qﬂofo%ﬁ%a la, ~ABR6 la R4 Rs R4 represents H pPetRrotdarsss 4
alkyl, -D-ORS, -D-?~1(R8)R9, or R4, together with R5, represents =0
represents H, Cl_4 alkyl, or R5, toget hﬁ W|th R4, represents =0Q, D
represents a direct bond or C~_4 alkyle represents H Cl1 6 al kyl,
-E-aryl, -E-Hetl, -C(ORa, -C(OOR ob or 15 -C(ONR'a)RI | b, R$ represents
H C-_6 al kylep(pelEmanSall aning:l#Hétee AxapboyRhwhHirscl, @W:@bﬁl@t@c@)&l&g@ams
-[(O]"NR ~a)R NH)NHZ; RO represents H, O _6 alkyl, -E-aryl,
or -C(OR a; @Of”éﬁr‘e]eéﬁt@?%) each occurrence when used herein, a direct
bond or. C~_4 20 alkylene; R a to R a independently represent, at each
occurrence when used herein, C, _6 alkyl (optionally substituted and/or
. term nated byl"}%n?es?r 1oBE&ure X&s@ﬁéc@%@lﬁ t@%o%éé)a]r%’tﬂltﬁﬂ ?éé@ﬁﬁh%ye@ts
sel ected from hal aryl and Hetz aryl 3, or Rl oa and
i ndependent | ymingpgsepart ditingRbdthrpacighandinus mWMGpQﬂdeuh‘elsycdrﬁbwmt at
each occurrence when used herein, H Cl1_6 alkyl (optionally substituted
and/ or terni rraccadlrtgy therdirst doser of thes ms@tsubsiemeswgelmﬁtsed irarhane ofar yl -

d
o che sl Kyl o2 gnﬂﬁ%tsq Qwowepiﬁgaaeﬂg criheBr BRoDaoby . SRR
represents 1 or. Bjsg' w&s %ga'%téatdte%lccﬁ ew refc}?'rdlgg‘{vi\g( f%Jadé) Yt ml‘}xu% af%e@ tﬁg' ch

latter two gré‘ﬁ spidine nitroge

represents - Lsreyinhs Ho5RL 3he nexf\'ﬁ&je?’éf fest suHsta%(:@)vpas ﬁmmltst@ed( 'SIXVVG"L@H latter

two groups, L is attacRed to the carbon atombearing R4 and Rs); G
represent® a dnseutivbadosesowerSlgibemtunihgnach expedintenpr esents Cz_6 al kyl ene; L
represents a direct bond or Cte alkylene; p represents 0, 1 or 2; Rz and
R 3 independently represent Hor Cl 4 alkyl; 20 R6 represents aryl, Het6

(bot h of whi %E groggs. are optionally substituted and/or term nated (as

appropri ate) nore substituents selected from-OH, cyano, hal o,

Byl e, et RS el aft i i M bR IR gyttt K
- N(RI Sg) C( 0) Rhs hirost MoBbam o) ntfasisdiRasl selection of active compounds. The

15  three variables selected were the MAP duration at 75 percent repolarization

during pacing, the atrio-ventricular (AV) conduction time (defined as the
interval between the atrial pace pulse and the start of the ventricular MAP)
during pacing, and the heart rate (defined as the RR interval during sinus
thythm). Systolic and diastolic blood pressure were measured. in order to
20 judge the haemodynamic status of the anaesthetised animal. Further, the

ECG was checked for arrhythmias and/or morphological changes.

The mean of the two control recordings was set to zero and the effects
recorded after consecutive doses of test substance were expressed as
25  percentage changes from this value. By plotting these percentage values
against the cumulative dose administered before each recording, it was
possible to construct dose-response curves. In this way, each experiment
generated three dose-response curves, one for MAP duration, one for AV-
conduction time and one for the sinus frequency (RR interval). A mean

30 curve of all experiments performed with a test substance was calculated, and



25 -N(Risms(OzR 4b' -S(O gR 4~~ -0S(0)zR 4a and -S(0)zN( Rl sn) R~sP) or ~
when R4 and RS together represent =0, R6 may represent Cl_6 al kyl;
represent Sy@o2du®d 2; Rz represents -CN, HetB, -C(O R-6, %ﬁ@;ﬂﬂu
-C(S)N(R~g) R~~, 30 -[C(O ~zN(Rzoa) R2ob~ ~C(Q ~zQrz~ ~ s~

_S(Q 2N(R23) R4~ W O 02/ 04446PCT/ S EXlY 01544 85 - C(=N-CN) N(Rz5) Rz6,
-C(=N-CN)ORz' or d _iz alkyl (Wnich al kyl group is optionally substituted
and/ or ternminated by one or ubstituents sel e(itgd from-C(O RzB,
-C(O N(Rzga)P@tgw Vﬂepewreéeﬂv om S(“@EFIF&?%‘!C ‘h&bdoseagspeRserdIves yi - and

o onal 1 ERL SRR T wh ponsikted BLIes) cafindinth of el BYL 0 1P

sel ected fro resents,
M CL6 al kyl 9@?91 Tl iy Mo protaseing t: ABAE, Moy A A6 P2CN
aryl, Het'3, the%@lﬁi’eﬁw;as uSEdR OB ildexr toCGlas@ssathk lask Wi glBctaditiglsicddogiosl |1 S

opt i onal |y substituted and/or term nated by one or nore substituents

sel ect ed & r opothrdyoof theragentapder QrepREBIN(RHo)- C(O) OR366); 1 s Rz2 represents
Het' 4, aryl, or C _6 alkyl (which alkyl group is optionally substituted
and/or term nated by one or nore substituents selected fromhalo, -OH -CN,
Hetl s and arryé Rz3 represents H Cl1.6 al kyl, aryl, Het'6, -C(O) R36a,

_C(O OR36b -C(O) SR36b; Rz5 represents Hor O _6 al kyl (which al kyl

group is OptG%hbﬁl@@%hf@ﬂt ﬁﬂu@é‘%&blﬁ@é @s“@h%ﬁe@%oodﬁe&rblgglﬁﬁs of
subst it uent group is

optionally suhbslbletyeﬂedctaﬁ‘ld{mrcuﬁsent erm nat ed by one or nore substituents
selected fromC T 4 alkyl and -OH), C~ _6 alkoxy and aryl); Rz

repr esentos dC% faril ichannelblockederw® depmainedusing a Gicwtitiaplate based or
Het " WO 02/ 04446 . P {)SE 1/ 01544 86 R29a a d R29b |q}de endent |
represent Hscteemn};gl;{%(frr ageg| oy mezbrage pejen giycogorticRid- aryl

Het' 9, 0) 1 ~
Bkl ary G e ottt - %é@raé‘w?‘&tgf‘“i 51 ehEBpGHEBIE o 0 Ro-a
-C(0) OR3~b  aeatéd @)dﬂ@&tii%rmast@ Wik R3SsurePSnge rﬂlﬁ)téé‘ceﬁc@bﬂﬂe bigbXbndll Het 22;

r represents 0, 1 or 2; R36a and R3~b i ndependently represent, at each
occurrence vd}e:nDuBmi@b]ewhlch cadid eatekigbly dctemdaxsulm)laeﬁemescdﬂce{asd%s~~ to
R3~d i ndependently represent, at each occurrence when used herein, G _6

al kyl, abyl 1a"rag% phate srades fELIRR)- Erpression qfrridplaned sestifigramiassaim H Het |

Het 23 d | wh d. h
v e L BRI R VoA 35 Thouft SR aE WL AR ERpaREE o' ™

glucocorticoide dexamehasone (5 uM). Blockade of these potassium

channels depolarised the fibroblasts, resulting in increased fluorescence of

DiB aca(3).

Mouse Itk 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% vol/vol),
penicillin (500 units/mL), streptomycin (500 pg/mL) and L-alanine-L-

25  glutamine (0.862 mg/fr_xL). 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 25 000 cells/well.



20 heteroatons sel ected from oxygen, nitrogen and/or sulfur; R3a and R3b

i ndependently represent H, C alkyl, -OR3sa, -SR38b~ -N(R39)R3s, or R3a and
R3b toget kg o5 pRLESENt C3_5 al kylene, -OZ-0-, -O-Z-S or j %E‘ﬁ/ -_ﬁs R39
represents H C,_~ alkyl or a structural fragrrent of forrrura ef i ned
ab ove; Z represents C2_3 al kyl ene opti g §1ally substituted by one or nore C
~ 4 alkyl groups; R4' to R4~ independently represent H or C~ 3 al kyl; WO
02/ 04446 PCT/ SE01/ 01544 ~7 R~4a_to R~4d R' and R2~ i ndependent|y. represent
C~ 6 al kyl; HMheafluerespempe wRobe Pulac.oRAsiBacRdplegdar pmbegh V434864 & R3s~

d d | H C kyl : 5 wh h
'ta o E&e 23) “5[ é@%%ﬁ” ee r?eq?raptaggel R TP T I T B i:et
ar maceut i C er
Rlpr epresents s%rste}g’t@gaﬁg{ﬁa S‘é%%d’{‘mto %Ql{hgs P%R%%aqgﬁb; gﬁﬁrgegﬁk o

_ together repgﬁwmme 'toAtd ﬁ@%ﬁ}ﬁ%”é}%arge dﬂheecﬁgtrmﬂen 5fhen3§;4 86rod®tthe

represent a rect bond, - n which group is -N(RL3)- is attached
to the casbomeahbrmbesr ldagerRkbnambdﬁs)‘.he tnRABMbras{ @deental: -1O-the (&911 when RS
represents Hor Cl_4 alkyl; and A represents -J-N(Rt2)- or, -J-O; then B
does not r epﬂ@ge}aﬂzes\l((msyha_-cell i) GCQTB‘%SO)l‘FSS B@gatm rtzietlt’%)tow@h R4
represents -

D- OR d b h '
(i) A does n&FUrissh g@ ﬁﬁ)ﬁcwmcogccnﬁrptlogr%s){ © eﬁ) H!ECrrg%%é’ r%@te chep(ragsent

-N(R13) - L- yg:lgq ) P

repr esent H g%lhﬁ fOrﬁtgee@r ecs)él?\ énst?%es a%st?l?ﬂ?ed@@hme&%e &g&?%& not

represent ungyped lahalt}%téiﬁ@zwh&f c@@getsomhhweasbb%Iﬂu&regbeheazauismo@nd (e)

t he conpound i's not: {i)

N~- phenylie 3- (Thuisgrez ydepd)atizdtian abiild y bé ofefledted] yn-ad- yioreasepriopBndad.ge;
fluorescence. The change in DiBacy) fluorescence was detected by a

FLIPR.

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

determine the maximum increase in fluorescence.



WD 02/ 04446 PCT/ SE01/ 01544 88 (ii)

3-benzyl - 7-[ 3- (4- cyanophenoxy) - 2- hydr oxypropyl ] -6, 8

di met hyl - 3ydodhagabi cycl o[ 3. 3.1 ] nonane; (iii) PCT/SE01/01544
3-benzyl - 7-[ 3- {4- cyanophenoxy) - 2- hydr oxypr opyI ] - 6- net hyl

3, 7-di azabi cycl o[ 3. 3. 1] nonane; 5 (ivV) 5

(2-(7-benzyl -3, 7- dlazablcyclo[3 3.1]non- g yl)-1-[(4-cyanophenoxy) nethyl]eth
yl } net hanesul f onam de; ng

3- benzyl - 7- [3‘31(r2efﬁtt1pgl us_q taddeteomze theylQX); vplues,- a7 perfazremed with the

bi cycl o[ 3. 3. Vi)

7-benzyl - 3, 7- apba | By&mrgg@mﬁﬁméd§0&%ﬁémc Sean Piego.edound as
claimed in dairn |, wherein R4 represents H Cl z alkyl, -OR7 or N(H) RS,
or R4, together with R5, represents =0O. 3. A conpound as clainmed in Caim1l
or Aaim2, whefein RS represents is H or~Rs, together with R4, represents
=0 4. A corrpvung as claimed in any one of Clainms 1 to 3, wherein R~
represent s HM&abdliaBtapilityaitTean@bipositidisst i t ut ed phenyl, -C(O R oa, or
-(ONR- ~a)RI"3 b. 20 S° A conpound as clainmed in any one of Clains 1 to
3, wherein RAn @prniéferacsead, was sst apkipl detexmpumeRheametabptdy Greabibityo of -tg O) N( R
18)R1L ib. 6. A conp g sclalrredlnanyoneofClalmslt05 wherei n

Rl oa and 2s IQQWHOHHa WednyYSntoBnr esent, at each occurrence when used
herein, C,_5 alkyl (opt| onal Iy substituted and/or term nated by one or nore
substituents selected fromhal o and phenyl), optionally substituted phenyl,
or R-oa . remesefhfic!d.o rilRoAZtaA 4, Rich, S 0844 ¥in NADRED as
claimed in daim Caimb5, wherein R'a and R 'b independent|

representip atfactaic Iwascumdr efibe ws@ncuaémoher\mra asHfalfov+ S-%alkyhg/odp)t i onal | 'y
substituted and/or_term nated one or nore_ substituents selected from
al’o and. pheNADPES(GES MG BrefC b GASReaM ety Theng Gl ot test o 7,
wherein A represent G or -J-N(R12)-. . 9. A conpound as clainmed in Caim
8, wherein G° PE’]BPBE@MS adirect 1 o bond or C1 4 alkylene. 10. A
conpound as clainmed in any one of Clains 1 to 8, wherein J represents CZ a
al kyl ene. ~5 11. A conpound as clained in any one of Clains 1 to 10,

wherein B The reaction was started by addition of test compound and terminated after 0,

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

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

The percentage of test compound remaining after 30 minutes (and thus t;.)

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

25

General Experimental Procedures

Mass spectra were recorded on one of the following instruments: a Finnigan
MAT TSQ 700 triple quadrupole mass spectrometer equipped with an
electrospray interface (FAB-MS); a Perkin-Elmer SciX API iSOex
30  spectrometer; a VG Quattro II triple quadrupole; a VG Platform II single



represents a direct bond, Cl_4 alkylene, -L-N(H)-, -L-S(O2- or -L-O (in
which latter three groups, L is attached to the carbon atom bearing R4 and
Rs) 20 12.wdospipeund as clained in any one of Clains 1 to : inlL
r epr esent swg _ﬁﬂgl kyl ene. 13. A conpound as clainmed in anypéoﬁﬁ/gEq)@ﬁ%%ai ms 1
to 12, wherein R6 represents phenyl, Heéi- (both of which groups are
optionally substituted by 25 one or nore’ substituents selected from cyano,
halo, nitro, Ci _4. alkyl, C _4 al koxy, optionally substituted phenyl,
-N(H) R sb, - go@jmpole;- 6f 03 NVHpRImdss PN{t)re{ GL.RZs nsinglk( Huedmpsld) Rask,
-N(H)S(O 2R ~b, -S(OZR=4 and -S(O ~N(R-s")R 'P), or, when R4 and RS
t oget her repFReEFAMelor  (hendgtiple pses ninstrunends kyyere 3equipgedo2yvghass 90
" PCT/ Se01/ 01544 14..A.conpoun s,clained,ip a f i i 1 {gA13,

wher o n Rz r ppasaical SRR elboudeftey et oM ) /& SR gud S

- LC(0) ~aN( H) ~med v ThE ' ( ? i
L (=N ON) N R%@&Wa%%é%ﬁ%geﬁé%ﬁﬁ %&% g@agﬁéﬁngr\éﬁ%@ s, 5
optional ly sgbst 4potaed mmlsgécﬁcﬁﬁétbfsato@em@m ﬂe‘wrfre%})eﬁc&uwﬂ LU
selected from-C(0)R28, - )N(H)R296, -N(R3)R3', - 2, -S(0 2R33," hal o,
-CN, optionahhg SifbMHzutesgeptinely) and datHE(D frequbncids calh6 L) d1 @k6 camd ned i n
Claim 14, wherein R16 represents 10 optj onal [%Ssubsti tuted phenyl, Hetl or
C- 6 al kyl (W8pcdhMHeyresgedinely.s dderapinielys uhs ANMFataeeEements operonal | y
substituted and/or termn o] r re substituents selected from
alo. - O, - Rerprasd o DR REMRHRY MG 0T Pet el & TSR cohmound
as cl ai ned i@og it 15, v~herein~ R34 represents, H C 1 4 alkyl,
-C(O R36a or -{ % 6b. 17. A compound as claimed in Caim114, wherein R's
represents H, -C(O OR36b or Cl1_6 al kyl (which alkyl group is optionally
substituted and/or 20 term nated by one or nore substituents selected from
hal 0 and - C( BoCR36is) maysr mayg omicendenged limispectra degemding upombaseeoh R22

represents Hetl4, optionally su ituted phenyl or. C,. 4 al kyl (which alkyl
group is opt iraﬁraam@ﬁewgﬁp@ faed@r&ﬁ Gheraiss ﬂé&eédcwn&%s SrASE @1ven

substituents.s a ngd optionally substituted
phenyl). 19. H}B\Eé%rcr&’ploﬁﬁl&g%@%ﬁaﬁ%@%@%ﬁ%ﬁlggﬁm, wherein R23 represents H,
Cl_4 alkyl, -C(O OR366 or -C(O) SR36b. WO 02/ 04446 PCT/ SE01/ 01544 91 20.
A compound as clainmed in Claim14, wherein R25 represents H or Cl_~ al kyl
(whi ch alikyl Egamipe s optionally substituted and/or terminated by one or
nore substituents selected fromhalo, -OH C~ ~ al kglﬁfﬁ&_Mi ch al kyl group
i s optionallr 13- d4-(4reyrameph ey r3 rotiezahigelot uents s
selected fro i, 4. al l% nd - , C~ ~, alkoxy, naphthyl and optionally
substituted -34L1 €8 as claimed in Caim 14, wherein R2
represents

(1) tert-Butyl 2-bromoethylcarbamate

20 A mixture of 2-bromoethylamine hydrobromide (10.0 g, 0.049 mol), NaOH
(1.84 g, 0.046 mol), water (50 mL) and THF (200 mL) was cooled to 0°C.
Di-tert-butyl dicarbonate (10.1 g, 0.046 mol) was added slowly to the

mixture, which was then stirred at rt overnight. The mixture was
concentrated in vacuo and the residue dissolved in DCM. This organic
25  solution was washed with water and purified by chromatography on silica,

eluting with DCM, to give 5.6 g (50%) of the title compound.

(i1) 4-[3-(3,7-Diazabicyclo[3.3.1]non-3-y])-2-hydroxypropoxy]benzonitrile
HCl-saturated EtOAc (600 mL) was added to a solution of fert-butyl 7-[3-
30  (4-cyanophenoxy)-2-hydroxypropyl]-3,7-diazabicyclo[3.3.1]nonane-3-



optionally substituted phenyl. 0 22. A conpound as clainmed in C aim 14,
wherein R28 represents Cl1L 5 al kyl, optionally substituted phenyl or Het".

23. A compypsloase claimed in any one of Cains 1 to 14 or Zlrcphiangi,n —s
R2~b represents H, C, _4 alkyl or optionally substituted phenyF. gj{.hA

conpound as clainmed in any one of C ai 14, 22 and 23, wherein R3
represents H, optionally substituted phenyl, -C(0)R3"a or -C(O OR3'b. 20
25. A conpound_as clainmed in any one of Clains 14 or 22 to 24, wherein R31
represents Hearbexylaig k2 gyrsesplikasnplel y ofuméarnetioral paterlyepplpation Nenpound

S 4 aikyt (ARREaPRo e A 60 o 4 MRompiEt ul el LR 38H) ©

optionally s ti 2 7 Y N any
ohe. of ' ai i Ty Tt SEVBRFRAs Sind¥iahnds redfebd FRARE, Ao ToRTE b
optional l'y sdfigslivedigMeORNML3 L) and RAZOQHN &) Red 28884/ Theddsfehsich A
conpound as clained in any one of C ains to 14 or 22 to 27, wherein R3~a
and R3~b § ndepensteet|for i2fdr askfiltereal €antendmtionrafithe filtrete gaedihbaitki n, C 1
_5 alkyl, optionally_ substituted phenyl, or R37a represents H 5 29. A
conpound as é@lapﬁ\é@a/ifhaﬁﬁ%ﬁw@-of Claims 1 to 28, wherein R3a and R3b

id BSZE’ﬁQ?ePéﬁ%@iﬁﬁ@%gﬁy%ﬁéﬂ% %2-?%829?;'{25,?@%53%&, aﬂ%fq}%‘?féﬁdi o
im29, ' C

of formi a 13091 53 R 9 84 4i red i 1 any one of & aims L to S0
wherein Z represents C2_3 al kyl ene. 15 32. A conpound as clainmed in any one

of Clainms 1 to 31, wherein R41 to R4~ independently represent Hor Cl_2

al kyl . 330 A(itiprpoBudylas {43 (ded) anophteixy)-23hodroRypropyld3, miierei n R 4b~ Rl a
R' and R2' independently represent CI_4 alkyl. 20 34. A conpound as cl ai ned
in any one obicgrlg{3s.ljson-B4yldathybeprbamaicei n Rl sb to RI5P, Rzob, Rz4~ R2~~

(Ffi an§3di Esgﬁ-iﬁ-ﬁﬁﬁﬁﬁﬁaez%%é%ﬁﬁ@Tf@%fa;%ﬁ%%—ﬁ%ﬁ%%%‘f%@yﬁq@?ﬁtﬁézi Yon
nro, & oo By MR, TIPS 25 Rl M S IR R ORI A g

-N(H C(O R Skee stdﬁ( c,@ O SNG ? Sks6 mihél) 2DRREOD (R84, -566 Mo lwegeRl  SP.
30 w0 02/04446 / SE01/ 01544 93 36. A pharmnaceutical formnulation
i ncl udi ngs a ooxgbundCHFCNe(3hed) andnstirome abf608Cafars6Q h.o Bbe ireaciohmi xt ur e
wi th a pharnmacgeutical |l y-acceptabl e adjuvant, diluent or carrier. .

mixture was filtered and evaporated. The residue was purified using

column chromatography (DCM: 10-20% MeOH saturated with NHj; (g)), to

yield 8 g (71%) of the title compound.

BC NMR (CDCly) : & 28.4, 29.6, 30.3, 32.0, 36.9, 54.8, 58.4, 58.6, 59.5,

20 64.8,71.1,78.8,104.1,115.3,119.2,133.9, 156.4, 162.2.

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

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

25 hydroxypropoxy}benzonitrile

4-[3-(3,7-Diazabicyclo[3.3.1]non-3-yl)-2-hydroxypropoxy]benzonitrile (see
Example 1(ii) above; 0.6 g, 2.0 mmol) and 1-chloropinacolone

(0.27 g, 2.0 mmol) and K;CO; (0.27 g, 20 mmol) were mixed in CH;CN



s 37. A pharmaceutical formulation for use in the prophylaxis or the
treatnent of an arrhythm a, conprising a conpound as defined in any one of
Caims 1 toddndd: A conpound as defined in any one of C gbfBrey o935, but
wi thout io proviso (e), for use as a pharnmaceutical. 39. A conpound as
defined in any one of Clainms 1 to 35, bigf w thout proviso (e), for use in
the prophylaxis or the treatnent of an arrhythma. is 40. The use of a
conpound as defined _ in any of one Clainms 1 to 35, but w thout proviso (e),
as active ingnégtigad at 6P°¢ Her Adn@nddher at bt oyemight ahBafeaesion B t he

hyl axi t t t of . t hiy 4 | ai med i
a Si’mtyﬁ&x' mi‘faé tersfbary ?ﬁaghqs%eg?é‘g?‘rég_%*?éta {Bﬁmf@s%%m“s%c?@@aﬁ" " m h
arr m a. r [ ratr, r a whic
met hgd comrii@m@gﬁdtgo’zﬁp‘gﬁ@% %%gag’ 'ugt?i ?’gﬂ%/sg’f ?_Z'?f i%?éézgér%%]_nt of a
- conpound as_dgfy BeY 6 @AY, 10NB3Y, 1853 THob, 1933, $r2.BuB 1l hout proviso (e),

2s to a person féring from ~or ‘suséeptible t0, such a condition. 43. A
process feor Fm@mgpmﬂtﬁamoo(@/z}onpound of formula | as defined in Claim
1 which conprises: (a) reaction of a corresponding conpound of fornula II,
WO 02/ 04446 94 RBa y ,R41 R44 R42 RA6 N 1 H RAN PCT/ SEQ01/ 01544 wherein
RZ, R3a, R3b_and R41 to R46 are as defined in daiml, with a conpound of
formula |11, EX3pIDE&3| ~~ ~~ |11 R4 R5 s wherein L 1 represents a | eaving

group and R4, ekired 4 5:.Cl i )K_conpounds
of formula i 3 g8 1 a BREPRI013.8 DndiRs la lain

whi ch A repr e@_ dfk dx8nNeehite and RS toget her represent =0,
reaction of f formula Il, as to defined above,

wi th a cqgpound of fornmula IV,

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

The sub-title compound was prepared according to the procedure described
inJ. Org. Chem., 41(9), 1976, pp. 1593-1597.

15 (ii) 3,7-Dibenzyl-3,7-diazabicyclo[3.3.1 Jnonane

The sub-title compound was prepared according to the procedure described
in J. Org. Chem., 41(9), 1976, pp. 1593-1597, using 3,7-dibenzyl-3,7-
diazabicyclo[3.3.1Jnonane-9-one (see step (i) above) in place of N-benzyl-
N’ -methylbispidone.

20

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

A solution of 3,7-dibenzyl-3,7-diazabicyclo[3.3.1]nonane (see step (i)
above; 97 g, 6.4 mmol) in aqueous ethanol (95%) was hydrogenated over
5% Pd/C at 1 atm. until tlc indicated that the reaction was complete. The
25  catalyst was removed by filtration fhrough a pad of Celite®, and the filtrate
concentrated under reduced pressure to give the sub-title compound in
quantitative yield.
BC NMR (CDCly) : § 30.1, 33.4, 36.0, 52.5, 59.6, 64.3, 126.9, 128.3, 128.7,
138.8 |



O1V g wherein R6 and B are as defined in Caim1; (c) for conpounds of
formula I in which R3a or R3b represents -N(R39)R3s and 'R39 represents a
struct uralwbnggmmat of forrmula la, reaction of a 1s correspep@h ¢pmpound
of formula | in which R3a or R3b (as appropriate). represents ﬂ?ﬂ) g-~,
wherein R38 is as defined in Cdaiml, w[s@h a conmpound of forrmula IIl as
defi ned above; (d) for conpounds of formula I in which R~ represents a
fragment of fornmula la_in which A represents CHZ and R4 represents -CH or
-N(H)R8, 20 fwadtBenzydi/-evanerl dsdiavaliiencleldnpdinamane fornuja 11, as defined
above, wth 0 of formula_\V, WO 02/ 04446 PCI( SEQ1/ 01544 95 B Rs
ST U RS S e Bt B o nepat) G0 ReP FEY) REPRG o0 & as
defined in Al : I i i . R3b
represents Ckn(&%f"&sé‘% gﬁ%(ﬂ%ggqgg%ggrsg{n%ds%ﬂgt ?L?Latntﬁ)ggmr%glglgr%g?%fg’for mul a
la in which £0napicds disslvedlinaBtheRY80 SRLFSER addéddpbpwie R Cr epgpd i on of
a correspondi ng conpound of formula | in which R3a or R3b (as appropriate)
represents ‘- MixjuR38vaswiieras at 648 fos 1asnitefiesyaddithelaairm byemiight, afiepnmpound
of formula V as defined above; &_fJ for _conpounds of forrmula | in which A

represents CWherhat pinenprecpiiase fersrad. sThe etheawas evapomaigadRWated ar€ ot h
represent H, reducfion orrespondi ng conpouynd of forrmula | in ich R4
and RS toget %Vr#%{)h\ga@gﬁ3 &@3 S(Oél‘)mc%brw %Srﬁ@ﬁggs,fg? NEHA ¥3s $HRAeEh Ra
and RS both r t - Sl d_.

PINRL2) and B P The difleh Hygt_paf LpRHERERNG, BBk IESORN Coting

al kyl ene and2@3rge@]%)emt$leh§(181¢&le étﬁmpbiﬁrfﬁl._?’)-b, reduction of a

correspondi ng conpound of formula I 1n which R4 and RS toget her represent
=0, {h) t®r conpounds of formula I in which A represents Cl.6 al kyl ene, B
20 represents. direct bond, C1 4 alkyl ene, -L-N(R13)-, =L-S(Op- or
-L-0- {in vme&@%sn%ﬁﬂ-{%ﬂﬂe?és%tﬁﬁéazel-ééﬂbés%dwa@cqugﬁ-l%vi]@ﬁ@a,ne, R4
represents ql-l enod.‘ll?s %ﬁpresents H, reduction of a correspondi ng conpound of
formula | i B8R R4%nd RS together represent =0, (i) for conpounds of

formula | i”A"i’m;&ﬁ‘re@f%—%@H%ﬁgﬁ-cpgﬁ%ﬁ?ﬁﬁfﬁ%ﬁgg?@[&%g]ggﬁ%irget (s80 b &)

correspondi ng conpound of fornu
above; 10.2 g, 42 mmol), NaN; (2.92 g, 45 mmol), NH,Cl (2.41 g, 45

15 mmol) and DMF (50 mL) was stirred at 100°C for 22 h. DMF was

evaporated, toluene was added and evaporated, which resulted in 12 g of an
orange-coloured powder. The product was purified by preparative reversed

phase HPLC, giving 5.8 g (46%) of the sub-title compound.

20 (vi) 3-Benzyl-7-(2-ethyl-2/-1,2,3 4-tetrazol-5-yD)-3,7-diazabicyclo[3.3.1]-

nonanc

A mixture of 3-benzyl-7-(2H-1,2,3,4-tetrazol-5-yl)-3,7-diazabicyclo-

[3.3.1]nonane, ammonium salt (see step (v) above; 4 g, 13 mmol), ethyl
iodide (2.20 mL, 26 mmol) and NaOH (0.62 g, 15.6 mmol ) was refluxed

25 for 2 h. The solvent was evaporated and the residue purified by flash
chromatography (hexane:ethyl acetate (1:1), MeOH (NH,) 0-32%), giving
1.5 g (37%) of the sub-title compound.



PCT/ SE01/ 01544 V! R V-- Rl wherein Rl, RZ and R4' to R46 are as deflned in
Claiml1l, and in which the bridgehead C=0 group may be activated; (j) for
conpounds b o3/044581 @ | in which one of R3a and R3b represepts ﬂ"/(ﬁ;_@nd t he
other represents -OH, reduction of a correspondi ng conpound o? formula VI,
as defined above; (k) for conpounds of f%rrul al in which R3a and R3b both
r epr esent CR38a or -SR38b or in which a and R3b together represent
-02Z-0, -0-2Z-S -S-Z-S-, reaction of a correspondi ng conpound of

formula W, a@ualéf62n5tiwtlaféﬂ&;é4 wrﬂmlaSﬂBrthmazaincyc&@ A]q0RBE~,

gﬁg?)glare aszﬁ'%ﬁg%%as%lﬁr%ﬁ% te,(r%% ﬁg ggrjdg %bvawHﬂLfgri R?gavm:?gf]b

S eonpound o GBAEf %ﬁﬁ%b&”@zo ?ré%lté“ﬁm‘?&'%fﬁﬁ%g‘?é-e&ﬁ%ﬁ%ﬁ 4 ka1 o
R4~ are as de@s%?d/ahmy@!r@gdﬁ\aﬂed oversva@P@?(é%%@n oDvGngﬁplvrﬁéééﬂl;%Mm for

conpounds  of formul a I N which one or both of b repréesent

- N(R3~) R3§ |ﬁ1t«7ﬂ&da1vco|aqaadroﬂiadallrte®f aR3 3ha nshiRESwae prvaserates] (Gl gife &k gl

al kylation of a correspondi ng conpound of formula I in which R3a and/or R3b
represent N( R39§H3IY thasubpisleoimpauayd. i n which R39 and/or R38 5 (as
appropriate) represent H, using a conpound of formula VIIlI, Ra-L ~ VIII
wherein Ra represents C~ 6 alkyl and L1 is as defined above; (n) for

conpounds of ([ aeymlaa.rh. Canﬂ{@/'l ot Rb 1 ARERSESLS - S HEL A c1b 320 RNt
non-3-yl]-2-hydroxypropoxy} benzonitrile

10 4-(2-Oxiranylmethoxy)benzonitrile (see international patent application
WO 99/31100; 0.18 g, 1 mmol) and 3-(2-ethyl-2H-1,2,3,4-tetrazol-5-yl)-
3,7-diazabicyclo[3.3.1]nonane (see step (vii) above; 0.2 g, 0.9 mmol) were
mixed in 1sopropanol:H,O (1.1 mL of 10:1) and the mixture was stirred at
60°C overnight. The solvent was evaporated and the residue was purified

15 by chromatography (hexane:ethyl acetate (1:1), MeOH (NH;) 0-32%),
giving 0.28 g (77%) of the title compound.

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

20 Example 4
4-{2-Hydroxy-3-[7-(1,3-thiazol-2-y1)-3,7-diazabicyclo[3.3.]1 Jnon-3-yl]-

propoxy } benzonitrile

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

(see Example 1(ii) above; 1 g, 3.3 mmol) 2-bromothiazole (0.54 g,
25 3.3 mmol) and K,CO; (091 g, 6.5 mmol) were mixed in DMF (15 mL).

The mixture was stirred overnight at 60°C. The solvent was evaporated,

toluene was added and then evaporated. The residue was dissolved in ethyl

acetate and washed with NaOH solution (2 M). The organic layer was

separated and dried (Na;SO,). The residue was purified by chromatography
30 (hexane:ethyl acetate (1:1)). Yield: 0.57 g (45%).
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(i) Phenyl N’-cyano-N-(3,4,5-trimethoxybenzyl)carbamimidoate

3,4,5-Trimethoxybenzylamine (1.08 mL, 6.3 mmol) was dissolved in
isopropanol (10 mL). The mixture was cooled to 0°C before diphenyl

cyanocarbonimidoate (1.5 g, 6.3 mmol) was added in portions. The

reaction mixture was allowed to reach r.t. and then stirred overnight at that |

temperature. The precipitate that formed was filtered off and was then
purified by chromatography DCM:MeOH (gradient 100:0 to 99:1). Yield:
1.37 g (63.5%)

(ii) N’-Cyano-7-[3-(4-cyanophenoxy)-2-hydroxypropyl]-N-(3,4,5-tri-

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

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

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

13C NMR (CDCLy) : 8 29.0, 29.3, 31.2, 47.9, 50.9, 51.3, 56.1, 57.1, 60.0,
60.7, 61.3, 65.6, 70.6, 103.9, 105.1, 115.2, 118.3, 119.1, 133.2, 133.9,
137.4,153.3, 160.2, 161.9, 176.3, 176.4.

orrespondi ng conpound of fornula XilIl, R3b R3a R43 R41 R44
Ni R4s R t aVREZahbA-B-R6chBndphenoxy)-2-lwdensiprofid |-NRER4, SRBImetRoxyR6, R4i
R46, A, B and D are_as deflned I n Clalml, (q) for conpounds of fornula I
) & ; { - O INHE pHENLBRIET a corresponding
forrrula I I n Wmch R4 represents -DN(R~)H with a conpound of

to



IS WO 02/ 04446 PCT/ SE01/ 01544 99 wherein R ~b is as defined in Caim
1; (r) for conpounds of fornmula | in which R4 represents -D-N(H)[C(O ] 2NH2,
reaction kd espondi ng conpound of formula | in whic esents
-D-NH2 wit Ogi/giqudc acid diamde; s (s) for conpounds of f&@j{,%ﬁ{ﬁﬁ%ﬁ whi ch
R4 represents -D-N(R8)R~, wherein R8 argk R9 are as defined in Claiml,

provi ded that R8 does not represent H, Teaction of a correspondi ng conpound
of formula I, in which R4 represents -DN(HHRO with a conpound of fornula
XV, R8a-L3 X@xawplgherein Rsa represents Rs as defined in Claim1 except

that it does nqt repres H, reptesent s lL,egvin up; (t) for

conpounds of 411 le-goﬁ'ﬁ:'}bmy]ﬁmyfépf@%d ° L ngnydsy HRUEX ')presents
- C~_6 al kyl, - 4or -E-Het', reaction of a correspondi ng conpound of
formul a | in@@ﬁb&é represents -D-OH with a conmpound of is fornZU a XVi,
R aOH XVI wherein Rya represents C _6 alkyl, -E-aryl or -E-Het', wherein
" Het' is as defined in daim1; (u) for conmpounds of formula I in which R
represents a(iyds(@eButcalldxyilgpmzohitéile of forrmula la in which R4 represents
-DOR (in which R~ represents Cl ~ alkyl, -E-aryl ar -E- t'R24 reaction of
a corr espond#rigyanepboneld (3¢ £orZadl anmol) ,W%BBHIX%G&”F@LBKE@ s 2N 8 Ras R~

Rab, R, Re, SR mODend SRR af Gt e ETBer HBH b 10 0L | < s
def i ned abov%ffag‘r’&rcrf&'égaﬁlr%ﬁgﬁé’ﬁﬂi"%hdokngn‘)m@%&c%% fﬁggt%g WRdstaPe P 6kE) Tor

conpounds of represents - , Wwherein R s is as

defined in Chaéright. Proné dedidshaleré t fileRd Ot an@pihesetie Holvaactwere of a
correspondi ng conpound of formula | in which R4 represents -D-OH with a
conpound1®f &waporhted XVIThe, reRduel wax\dissolwedde ie DCH landeprelashmatiRl A5

defined in CQaim1l, except that it does no e e ' d L4 represents
a | eaving gr b@RPH.(wpha %Wﬁﬁ&éﬁsﬁepﬁ@ﬁ%léﬁw ﬁﬁaﬁ@w@ww@sgﬂt S
hal o, substitution-of @ ,60orrgespondin d of formula | in which R4
represents -gﬂ,m%rsg?ﬁg(sgrﬁ’ZBEﬁﬁgﬁ%%é?%gﬁé@gggﬁgti ng agent; (x) reaction of a

correspondi ng conpound of formula Xl X, R3b ~Rsa 45 R43 R41

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

15  4-(3-Butenyloxy)benzonitrile (see step (i) above; 37 g, 0.21 mol) was mixed
with mCPBA (61.6 g, 0.25 mol) and DCM (700 mL) and stirred at r.t. for 4
h. The reaction mixture was filtered and 2 mL of DMSO was added to
destroy the excess mCPBA. The mixture was washed with NaHCQO;, then
separated, dried and evaporated to ’give 38.7 g (97%) of thé sub-title

20 compound.

(iii) 4-(4-Amino-3-hydroxybutoxy)benzonitrile

4-[2-(2-Oxiranyl)ethoxy]benzonitrile (see step (ii) above; 385 g,
204 mmol) was mixed with aqueous NH; (1200 mL, conc.) and isopropanol
25 (450 mL). The mixture was stirred at r.t. for 24 h. The solid (by-product)
was filtered off, and the solvents were evaporated, giving 39.1 g (93%) of

the sub-title compound.



XIX R~ R4z R4s is wherein Rl, R3a, R3b and R41 to R4~ are as defined in
Caiml, with a conmpound of fornmula XX, R2 LS ~ wherein Ls represents a

| eavi ng gromeid¢ RZ is as defined in Caim1l; 20 (y) for Q?mgwﬂguof
formula | in which R2 represent C ~ _ ~ 2 alkyl, which al kyl group™i’s
substituted at the G2 carbon (relativegio the bispidine nitrogen) with OH
or N(H)R3, and is otherw se optionally substituted with one or nore further

substituents as specified in Claiml for RZ, reactiqgn of a WO 02/ 04446
PCT/ SEOl/OlSQ!H)fHEEE&&i;f Siare ; XYRQTSy ey CAMIMINGVve with a conpound
of formula ~ L./ er.ei n.xa r.eps nt or ) d

epresent s drA g ol vERIRIETTE el Sieen pApalob
substituents pesk f jrdokRd Gl . i0 (), T CHOMPOYAS,/C rmul a |
in which Rz Ir@%?@sgﬁ%sﬂtge?]r‘fgzgc):}r?g}j?,ﬁ%a@ onr%%f dayg?r)r esgj(;in ’itﬁ%u 1grrpound

of formula Idicarbdiach (I3 ren66sanicd) wabl adidet a2 (SQUr The qhixtie Was dgen ON;
(aa) for conmpounds of fornula I which are bispidine-nitrogen N oxide

deri vati ves, stux¢diat i.broveinightbefore beimgnesiapgrased o giivee SAig (Y8A) of the
correspondi ng .cqonpound of fornmula I, in the presence of a,suitable

oxi di si ng ag@}%fslt%a%)mpwnic{ Qb uSe Ry e MEKE-HFR hWHREU %gﬁh%n kyl
quat ernary ammtﬁ%/tfm alt derivatives, in whi-ch the alkyl group is attached
to a bispi di hg? 'at}‘oélé'en, ~s reaction, at the bispidine nitrogen, of a
correspondi ng conpound of formula I with a conpound of fornmula XXI, Rb Lz
XXI wherein Rb represents C _a alkyl and Lz is as defined above; (ac)
conver si on ofv)dr§(srbButéieatbayl Rmitojmethyed (42 abephermxyeropybn of one
Rz group to another; or (ae) deprotection of a protected derivative of a
conpoundl®f methanesulfonsde defined in Aaimi1. 44. A conpound of fornmula I,

as def ned in ajm43, or a protect s derivative thereof. 45. A
conpound of ?SG%HWE vr{4-gya Bty rﬁ’%&ﬁ%ﬂﬁﬁ%&@xcﬁ a@ab} 0{388'[ &tePddifhvat i ve

t her eof . 0 6> / / . [5) VIl, as
et i mod i n OTRST 45 B 120 gRavD Sl Rt RERREHE S maP) MR una o
formula I'X, @gsdleéd nRd dydidthai @0A3mIDy. aTReohaghad Svadeb¥RUd Y& dREr eof .
48. A conpound of formil’'a XI, as defi'ned in Caim43, or a protected
derivative tMetleoksulfonylhldridofidolnd.,df.13®@nml) waxithén addedddfopmast atn Cl ai'm

43, or a protected derivative thereof. 50. A conﬁjggnd of formula XVIl, as
defined In d@%-m 4Be wixtyre waseatlewedetq waash &ty pefest they pysidinea wasnpound

of forrmula Xl X, a efd i.n alkm provi de hat . at, | t of R3a

and R3b repreévsagﬂfage&N_(Ikg@f &?&,ﬁ%érﬁé’ﬁﬁhééﬁi)%’& g@érﬂ[ %shgdsvyﬁﬁ?[ _M)Efmf r agnment

of formula Igq fatdefertiathdifly GrRiMnH dvapBiatdd PrHeCIRflotifd Wadldurfiddher eof .
by chromatography on silica, eluting with DCM (5% ethyl acetate), to give

27 g of the sub-title compound.
20

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

1-{[(tert-Butoxycarbonyl)amino]methyl}-3-(4-cyanophenoxy)propyl
methanesulfonate (see step (v) above; 25.3 g, 0.066 mol) was mixed with
tetrabutylammonium hydrogen sulphate (2.7 g; 7.8 mmol) and DCM
25 (170 mL). The mixture was cooled to 0°C and NaOH (50% (aq)) was
added slowly. The mixture was then allowed to reach r.t. before water and
DCM were added. The organic layer was separated, washed with water,
dried and then evaporated to give the sub-title compound. Yield: 19 g
(99%). The product was used in the next step without further purification.

30



20 52. A compound of formula XXIl, L?3b ~ C?3a H- 'H wherein R3a, R3b .and
R4 ~ to R46 are as defined in Claim1l (provided that at | east one of R3a
and R3b r -N(R39) R38~, wherein R39 represents a 446
PCT/ SEO1/ g‘%ﬁ"ﬁ‘ﬁ%‘% structural fragnment of forrmula la, as | negﬂzlﬁffd aim1l
), or a protected derivative thereof. %3 A conpound of forrrula X~
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20 (ix) tert-Butyl 1-{[7-(butylsulfonyl)-3,7-diazabicyclo[3.3.1]non-3-yI]-

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

tert-Butyl 2-[2-(4-cyanophenoxy)ethyl]-1-aziridinecarboxylate (see step (vi)
above; 1 g 3.5 mmol) was mixed with 3-(butylsulfonyl)-3,7-
diazabicyclo[3.3.1]nonane (see step (viii) above; 0.85 g, 3.5 mmol) in
25 isopropanol (25 mL). The mixture was stirred at 60°C overnight.
Evaporation and purification of the residue on silica (DCM, 2% MeOH)
gave 1.5 g (81%) of the sub-title compound.
'H NMR (CDCl3) : § 1.44 (3H, t), 1.91 (9H, s), 2.08 (2H, m), 2.1 (2H, m),
2.2 (2H, m), 2.4 (2H, s (broad)), 2.6 (2H, m), 2.8 (2H, d), 2.9 (2H, dd), 3.3-
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25 tért-butyl (18)-1-({7-[(25)-3-(4-cyanophenoxy)-2-hydroxypropyl]-3,7-
diazabicyclo[3.3.1]non-3-yl} carbonyl)-2-methylpropylcarbamate;
2-(4-cyanophenoxy)-1-{[7-(ethylsulfonyl)-3,7-diazabicyclo[3.3.1]non-3-

yl]methyl} ethyl tert-butylcarbamate;
4-[((25)-3-{7-[(25)-2-amino-3-methylbutanoyl]-3,7-diazabicyclo[3.3.1]-
30 non-3-yl}-2-hydroxypropyl)oxy]lbenzonitrile;
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diazabicyclo[3.3.1]non-3-yl1}-1-(4-methoxybenzyl)-2-oxoethylcarbamate;
4-[((25)-3-{7-[(25)-2-amino-3-(4-methoxyphenyl)propanoyl]-3,7-diaza-
bicyclo[3.3.1]non-3-yl}-2-hydroxypropyl)oxylbenzonitrile;

15 2-{7-[3-(4-cyanophenoxy)-2-hydroxypropyl]-3,7-diazabicyclo[3.3.1]non-3-
y1}-N-(2,6-dimethylphenyl)acetamide (m/z = 463);
tert-butyl 2-{7-[3-~(4-cyanophenoxy)-2-hydroxypropyl]-3,7-diazabicyclo-
[3.3.1]non-3-yl}-2-oxoethylcarbamate (mm/z = 344);
4-{3-[7-(2-aminoethyl)-3,7-diazabicyclo[3.3.1]non-3-y1]-2-hydroxy-

20  propoxy}benzonitrile (m/z =345),
N-(2-{7-[3-(4-cyanophenoxy)-2-hydroxypropyl]-3,7-diazabicyclo[3.3.1]-
non-3-yl}ethyl)-4-nitrobenzamide (m/z = 494),

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

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

30  non-3-yl]-1-[(4-cyanophenoxy)methyl]ethyl acetate (m/z = 548);
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[3.3.1]non-3-yl} propoxy)benzonitrile (m/z = 411);
4-[3-(7-{[3-(tert-butyl)-1-methyl-1H-pyrazol-S-yl]carbonyl}-3,7-diaza-
bicyclo[3.3.1]non-3-yl)-2-hydroxypropoxy]benzonitrile (m/z = 466);
4-(2-hydroxy-3-{7-[(4-methyl-1 ,2,3-thiadiazol-5 -yl)carbonyl]-3,7-diaza-

10  bicyclo[3.3.1]non-3-yl} propoxy)benzonitrile (m/z = 428);
4-[3-(7-cyano-3,7-diazabicyclo[3.3.1]non-3-yl)-2-hydroxypropoxy]benzo-
nitrile (m/z = 327);
2-{7-[3-(4-cyanophenoxy)-2-hydroxypropyl]-3,7-diazabicyclo[3.3.1]non-3-
yl}-2-oxoacetamide (m/z = 373);

15 N-(3-{7-[3-(4-cyanophenoxy)-2-hydroxypropyl]-3,7-diazabicyclo[3.3.1]-
non-3-yl}propyl)-N-(3,4-dimethoxyphenyl)-4-nitrobenzamide (m/z = 644);
4-{[7-(4-oxoheptyl)-3,7-diazabicyclo[3.3.1]non-3-yl]sulfonyl} benzonitrile
(m/z = 404); .

4- {2-h)}droxy-3f[7-( 1-phenyl-1H-1,2,3 4-tetraazol-5-y1)-3,7-diazabicyclo-

20 [3.3.1]non-3-yl]propoxy }benzonitrile (im/z = 446),
4-{2-hydroxy-3-[7-(1-methyl-1H-1,2,3,4-tetraazol-5-yl)-3,7-diazabicyclo-
[3.3.1]non-3-ylJpropoxy } benzonitrile (m/z = 384);
4-{2-hydroxy-3-[7-(2-methyl-2H-1,2,3 4-tetraazol-5-yl)-3,7-diazabicyclo-
[3.3.1]non-3-yl]propoxy}benzonitrile (m/z = 384);

25  N'-cyano-7-[3-(4-cyanophenoxy)-2-hydroxypropyl}-N-cyclopropyl-3,7-
diaiabicyclo[3 .3.1]nonane-3-carboximidamide;

S-propyl {7-[3-(4-cyanophenoxy)-2-hydroxypropyl]-3,7-diazabicyclo-
[3.3.1]non-3-yl}sulfonylcarbamothioate (m/z = 483);
4-((E)-3-{7-[3-(4-cyanophenoxy)-2-hydroxypropyl]-3,7-diazabicyclo-

30 [3.3.1]non-3-yl}-3-0xo0-1-propenyl)benzonitrile (m/z = 457);
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tert-butyl 3-[({7-[3-(4-cyanophenoxy)-2-hydroxypropyl]-3,7-diazabicyclo-
[3.3.1]non-3-yl1} carbothioyl)aminojpropanoate;
tert-butyl 2-{7-[3-(4-cyanoanilino)propyl]}-3,7-diazabicyclo[3.3.1]non-3-

10 yl}ethylcarbamate (m/z = 428);
4-(3-{7-[(E)-3-(3,4-dimethoxyphenyl)-2-propenoyl]-3,7-diazabicyclo-
[3.3.1]non-3-yl}-2-hydroxypropoxy)benzonitrile;
4-(3-{7-[(E)-3-(4-fluorophenyl)-2-propenoyl]-3,7-diazabicyclo[3.3.1]non-3-
yl}-2-hydroxypropoxy)benzonitrile (m/z = 450);

15 2-{7-[3-(4-cyanophenoxy)-2-hydroxypropyl]-3,7-diazabicyclo[3.3.1]non-3- .
y1}-N-isopropylacetamide (m/z = 401); '
4-({(25)-3-[7-(cyclopropylmethyl)-9,9-tetramethylen-3,7-diazabicyclo-
[3.3.1]non-3-yl]-2-hydroxypropyl} oxy)benzonitrile (mm/z = 410);
phenyl N-cyano-7-[3-(4-cyanophenoxy)-2-hydroxypropyl]-3,7-diaza-

20 bicyclo[3.3.1]nonane-3-carboximidoate (m/z = 446);
4-{[7-(3,4-dimethoxyphenethyl)-3,7-diazabicyclo[3.3.1]non-3-y1]-
carbonyl}benzonitrile (m/z = 420);
4-{3-[7-(3-amino-1H-1,2 4-triazol-5-yl)-3,7-diazabicyclo[3.3.1]non-3-yl]-2-
hydroxypropoxy}benzonitrile (m/z = 384);

25 N'-cyano-7-[3-(4-cyanophenoxy)-2-hydroxypropyl]-N-(2-hydroxyethyl)-
3,7-diazabicyclo[3.3.1 [nonane-3-carboximidamide (m/z = 413);
tert-butyl 3-{7-[3-(4-cyanophenoxy)-2-hydroxypropyl]-3,7-diazabicyclo-
[3.3.1]non-3-yl}-1-methyl-3-oxopropylcarbamate; '
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2-hydroxypropoxy)benzonitrile (1n/z = 502);
4-{3-[7-(benzylsulfonyl)-3,7-diazabicyclo[3.3.1]non-3-y1]-2-hydroxy-

10  propoxy}benzonitrile (rn/z = 456);
4-{3-[7-(butylsulfonyl)-3,7-diazabicyclo[3.3.1]non-3-yl}-2-hydroxy-
propoxy } benzonitrile (m/z = 422);
7-[3-(4-cyanophenoxy)-2-hydroxypropyl]-N,N-dimethyl-3,7-diazabicyclo-
[3.3.1]nonane-3-sulfonamide;

15 4-{3-[7-(3-aminobutanoyl)-3,7-diazabicyclo[3.3. 1]non-3-yl]-2-hydroxy-
propoxy } benzonitrile;
4-{3-[7-(1,3-dimethyl-2,6-dioxo-1,2,3,6-tetrahydro-4-pyrimidinyl)-3,7-
diazabicyclo[3.3.1]non-3-yl]-2-hydroxypropoxy } benzonitrile (m/z = 440);
N'-cyano-7-[3-(4-cyanophenoxy)-2-hydroxypropyl]-N-(2-methoxyethyl)-

20 3,7-diazabicyclo[3.3.1]nonane-3-carboximidamide (m/z = 427);
4-{2-hydroxy-3-{7-(2,2,2-trifluoroacetyl)-3,7-diazabicyclo[3.3.1]non-3-
yl]propoxy}benzonitrile (m/z = 398),
4-{2-hydroxy-3-[7-(3,3,3-trifluoropropanoyl)-3,7-diazabicyclo[3.3.1Jnon-3-
yl]propoxy}benzonitrile;

25  N'-cyano-7-[3-(4-cyanophenoxy)-2-hydroxypropyl]-N-[(15)-1-(1-
naphthyl)ethyl]-3,7-diazabicyclo[3.3.1]nonane-3-carboximidamide (m/z =
523);
N'-cyano-7-[3-(4-cyanophenoxy)-2-hydroxypropyl]-N-isopropyl-N-methyl-
3,7-diazabicyclo[3.3.1]nonane-3-carboximidamide (m/z = 425);
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bicyclo[3. 3 1]non—3 yl} propoxy)benzonitrile (m/z = 446),

10 4-(2-hydroxy-3-{7-[(trifluoromethyl)sulfonyl]-3,7-diazabicyclo[3.3.1]non-
3-yl} propoxy)benzonitrile (m/z = 434);
4-{2-hydroxy-3-[7-(2-oxobutyl)-3,7-diazabicyclo[3.3.1]non-3-yl]-
propoxy}benzonitrile (m/z = 372);
4-{3-[7-(2-furoyl)-3,7-diazabicyclo[3.3.1]non-3-yl]-2-hydroxypropoxy} -

15  benzonitrile (m/z = 396);
4-[2-hydroxy-3-(7-{[5-(2-pyridinyl)-2-thienyl]sulfonyl}-3,7-diazabicyclo-
[3.3.1]non-3-yl)propoxy]benzonitrile (m/z = 525);.
N-[4-(2-{7-[3-(4-cyanophenoxy)-2-hydroxypropyl]-3,7-diazabicyclo-
[3.3.1]non-3-yl}acetyl)phenyljmethanesulfonamide (m/z = 513);

20 4-[2-hydroxy-3-(7- {[2-(4-morph01inyl)ethy1]sulfonyl} -3,7-diazabicyclo-

' [3.3.1]non-3-yl)propoxy]benzonitrile;
4-{3-[7-(4-amino-6,7-dimethoxy-2-quinazolinyl)-3,7- dlazablcyclo[3 3.1]-
non-3-yl]-2-hydroxypropoxy} benzonitrile;
3,7-bis[3-(4-cyanophenoxy)-2-hydroxypropyl]-7-aza-3-azoniabicyclo-

25 [3.3.1]nonan-3-olate (m/z = 493);
4-(3-{7-[(3-fluorophenyl)sulfonyl]-3,7-diazabicyclo[3.3.1]non-3-yl} -2-
hydroxypropoxy)benzonitrile (m/z = 460);
4-{3-[7-(3,4-dimethoxyphenethyl)-3,7-diazabicyclo[3.3.1]non-3-yl]-2-
hydroxypropoxy} benzonitrile (m/z = 466);
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4-[4-[7-(butylsulfonyl)-3,7-diazabicyclo[3.3.1}non-3-yl]-1-(3,4-dimethoxy-
phenoxy)butyl]benzonitrile (m/z = 556);
5 4~ 1-(3,4-dimethoxyphenoxy)-4-[7-(3,3-dimethyl-Z-oxobutyl)—3,7-diaza-
bicyclo[3.3.1]non-3-yl]butyl} benzonitrile (m/z = 534);
4;[4-[7-(3 ,4-dimethoxyphenethyl)-3,7-diazabicyclo[3.3.1]non-3-y1]-1-(3,4-
dimethoxyphenoxy)butyl]benzonitrile (m/z = 600);
4-[4-(7-butyryl-3,7-diazabicyclo]3.3.1 ]non-3-yl)butyl]benzqnitrile (m/z =

10 354); |
4-{2-[7-(butylsulfonyl)-3,7-diazabicyclo[3.3.1]non-3-yl]ethoxy } benzo-
nitrile (m/z = 404); '
4-{4-[7-(3,3-dimethyl-2-oxobutyl)-3,7-diazabicyclo[3.3.1]non-3-yl]butyl} -
benzonitrile (m/z = 382);

15 4-{4-[7-(3,4-dimethoxyphenethyl)-3,7-diazabicyclo[3.3.1]non-3-yl]butyl} -
benzonitrile (m/z = 448);
4-[2-(7-butyryl-3,7-diazabicyclo[3.3.1]non-3-yl)ethoxy]benzonitrile (m/z =
342); | |
4-{2-[7-(3,3-dimethyl-2-oxobutyl)-3,7-diazabicyclo{3.3.1]non-3-yl]-

20  ethoxy}benzonitrile (m/z = 370);
4-{2-[7-(3,4-dimethoxyphenethyl)-3,7-diazabicyclo[3.3.1]non-3-yl]-
ethoxy}benzonitrile (m/z = 436); |
O-ethyl 7-[3-(4-cyanophenoxy)-2-hydroxypropyl]-3,7-diazabicyclo[3.3.1]-
nonane-3-carbothioate;

25 benzonitrile, 4-[2-hydroxy-3-[7-[(tetrahydro-3-thienyl)sulfonyl]-3,7-diaza-
bicyclo[3.3.1]non-3-yl]propoxy]-, S,S-dioxide;
4-({(2S)-2-amino-3-{7-(3,3-dimethyl-2-oxobutyl)-3,7-diazabicyclo[3.3.1]-
non-3-yl]propyl} oxy)benzonitrile; )
4-{2-[7-(1,3-thiazol-2-yl)-3,7-diazabicyclo[3.3.1]non-3-yl]ethoxy} benzo-

30 nitrile (m/z = 355);
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propyl}benzamide (m/z = 396);
4-{3-[7-(cyclopropylmethyl)-3,7-diazabicyclo[3.3.1]non-3-yl]-2-hydroxy-
propoxy } benzonitrile (7m/z = 356); |
4-{2-[7-(cyclopropylmethyl)-3,7-diazabicyclo[3.3.1]non-3-yl]ethoxy} -

10  benzonitrile (m/z = 326);
4-[4-[7-(cyclopropylmethyl)-3,7-diazabicyclo[3.3.1]non-3-y1]-1-(3,4-
dimethoxyphenoxy)butyl]benzonitﬁle (m/z = 490);
4-({3-[7-(cyclopropylmethyl)-3,7-diazabicyclo[3.3.1]non-3-yl]propy!}-
amino)benzonitrile (m/z = 339);

15 4-{3-[7-(cyclopropylmethyl)-3,7-diazabicyclo[3.3.1]non-3 -ylj -2-hydroxy-
propoxy } -N,N-dimethylbenzenesulfonamide (m/z = 438);
4-({3-[7-(3,3-dimethyl-2-oxobutyl)-3,7-diazabicyclo[3.3.1]non-3-yl]-
propyl}amino)benzonitrile (m/z = 383),
4-(4-(4-cyanophenyl)-1-{2-[7-(3,3-dimethyl-2-oxobutyl)-3,7-diazabicyclo-

20 [3.3.1]non-3-yl]-2-oxoethyl}-lH-pyrézol-5¥yl)benzonitrile (m/z = 535);
4-{3-[7-(3,3-dimethyl-2-oxobutyl)-3,7-diazabicyclo[3.3.1]non-3-yl]-2-
hydroxypropoxy}-N,N-dimethylbenzenesulfonamide (m/z = 482),
4-(2-{7-[2-(2-methoxyethoxy)ethyl]-3,7-diazabicyclo[3.3. 1]n6n-3-yl} -
ethoxy)benzonitrile (m/z = 374},

25  N-[2-(4-cyanophenoxy)-1-({7-[2-(2-methoxyethoxy)ethyl]-3,7-diaza-
bicyclo[3.3.1]non-3-yl} methyl)ethyl]-N'-methylurea (m/z = 460);
4-[(3-{7-[2-(2-methoxyethoxy)ethyl]-3,7-diazabicyclo[3.3.1]non-3-yl}-
propyl)amino]benzonitrile (m/z = 387);
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4- {3 [7-(4-fluorobenzyl)-3,7-diazabicyclo[3.3.1]non-3-yl]-2-hydroxy-

5  propoxy}benzonitrile (m/z = 410);

4- {2-[7-(4-ﬂuorobeniyl)-3 ,7-diazabicyclo[3.3.1]non-3-yl]ethoxy} benzo-

nitrile (m/z = 380);

4-{1-(3,4-dimethoxyphenoxy)-4-[ 7-(4-fluorobenzyl)-3,7-diazabicyclo-

[3.3.1]non-3-yl]butyl} benzonitrile (m/z = 544);

10 4-({3-[7-(4-fluorobenzyl)-3,7-diazabicyclo[3.3.1]non-3-yl]propyl} amino)-

benzonitrile (m/z = 393);

4-({3-[7-(4-fluorobenzyl)-3,7-diazabicyclo[3.3.1]non-3-yl]propyl}-

sulfonyl)benzonitrile (m/z = 442);

4-cyano-N-{3-[7-(4-fluorobenzyl)-3,7-diazabicyclo[3.3.1]non-3-yl]-

15 propyl}benzamide (m/z = 421),

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

propoxy}-N,N-dimethylbenzenesulfonamide (m/z = 492);

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

propoxy } benzonitrile;

20 4-{3-[7-(1-cyanoethyl)-3,7-diazabicyclo[3.3.1]non-3-yl]-2-hydroxy-

propoxy } benzonitrile;

4-{2-[7~(1-cyanoethyl)-3,7-diazabicyclo[3.3.1]non-3-yl]ethoxy} benzo-

nitrile;

4-[4-[7-(1-cyanoethyl)-3,7-diazabicyclo{3.3.1]non-3-yl]-1-(3,4-dimethoxy-

25 phenoxy)butyl]benzonitrile (m/z = 489);

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

propoxy }-N,N-dimethylbenzenesulfonamide (m/z = 451);

4-({3-[7-(3 4-dimethoxyphenethyl)-3,7-diazabicyclo[3.3.1non-3-y1]-

propyl}amino)benzonitrile (m/z = 449);
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5 4-cyano-N-{3-[7-(3,4-dimethoxyphenethyl)-3,7-diazabicyclo[3.3.1]non-3-
yl]propyl}benzamide (m/z = 477);
4-{1-(3,4-dimethoxyphenoxy)-4-] 7-(4-oxoheptyl)-3,7-diazabicyclo[3.3.1]-
non-3-yl]butyl} benzonitrile (m/z = 548), |
4-(4-(4-cyanophenyl)-1-{2-ox0-2-[7-(4-oxoheptyl)-3,7-diazabicyclof3.3.1]-

10 non-3-yljethyl}-1H-pyrazol-5-yl)benzonitrile (m/z = 549);
4-cyano-N-{3-[7-(4-oxoheptyl)-3,7-diazabicyclo[3.3.1]non-3-yl]propyl } -
benzamide (m/z = 425);
4-(3-{7-[2-(2,3-dihydro-1,4-benzodioxin-6-yl)-2-oxoethyl]-3,7-diaza-
bicyclo[3.3.1]non-3-yl} -2-hydroxypropoxy)benzonitrile (m/z = 478);

15 4-[(3-{7-[2-(2,3-dihydro-1 ,4-benzodioxin-6-yl)-2-oxoethyl]-3,7-diaza-
bicyclo[3.3.1]non-3-yl} propyl)amino]benzonitrile (m/z = 461);
4-(3-{7-[3-(ethylsulfonyl)propyl]-3,7-diazabicyclo[3.3.1]non-3-y1}-2-
hydroxypropoxy)benzonitrile (m/z. = 436); _
4-(1-(3,4-dimethoxyphenoxy)-4-{7-[3-(ethylsulfonyl)propyl]-3,7-diaza-

20  bicyclo[3.3.1]non-3-yl} butyl)benzonitrile (m/z = 570);
N-{2-{7-[3-(4-acetyl-1-piperazinyl)propyl]-3,7-diazabicyclo[3.3.1]non-3-
y1}-1-[(4-cyanophenoxy)methyljethyl}-N-methylurea (m/z = 526);
4-[1-(2-{7-[3-(4-acetyl-1-piperazinyl)propyl]-3,7-diazabicyclo [3.3.1]non-3-
yl}-2-oxoethyl)-4-(4-cyanophenyl)-1 H-pyrazol-5-yl]benzonitrile  (m/z =

25 605);
4-({3-[7-(1,3-thiazol-2-yl)-3,7-diazabicyclo[3.3.1]non-3-yl}propyl} amino)-
benzonitrile (m/z = 368);
4-{2-hydroxy-3-[7-(1,3-thiazol-2-yl)-3,7-diazabicyclo[3.3.1]non-3-yl]-
propoxy}-N,N-dimethylbenzenesulfonamide (n/z = 467);



810% w w& ()-: f#$100& () -1t 10%& ()-" Y10%& ()-yS10% ()-ys310%& ()-
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1092 & ()-310%& ()- SUR+<aBVK@V !! |"10%2&& ()-310%& () -

109 & ()-F!'109%& ()-!!1098B& ()- 10%& @¥- <O aBVK@v !! -

10%& ()-+10%& ()-y) @0% & ()- ' 10%& ()- % 10%& ()-3!'1"1098& ()-rP@vV

; : 6- 2:\/: 10:%:;0({ fz—é?»f&?%a&@a]}&epgaﬁ?Eﬁ[?éloolgpgpyﬁnmethyl) 3,7-diazabicyclo-

0922k ()- F SR TR gt s Rt St o)t

g(}/gyfc) ()L];;( W&gdybt@élg%%dxh yl)4 @%ggﬁa@cycwp 8. HAYE YT ¥ropyl} -
F's109%& () - - 3{11foh)ﬂblydxﬂ%ﬁ&1&(0m/i@ﬂ%i%)() ! P 110988& ()-!=110% F & ()- 10
5  4-(2-{7-[3-(4-cyanophenoxy)-2-hydroxypropyl]-3,7-diazabicyclo[3.3.1]-

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

10  propyl}sulfonyl)benzonitrile (m/z = 432);
4-cyano-N-{3-[7-(3,3-dimethyl-2-oxobutyl)-3,7-diazabicyclo[3.3.1]non-3-
yljpropyl} benzamide (m/z = 411);
4-(2-hydroxy-3-{7-[2-(2-methoxyethoxy)ethyl]-3,7-diazabicyclo[3.3.1]-
non-3-yl} propoxy)benzonitrile (m/z = 404);

15 4-(1-(3,4-dimethoxyphenoxy)-4- { 7-[2-(2-methoxyethoxy)ethyl]-3,7-diaza-
bicyclo[3.3.1]non-3-yl} butyl)benzonitrile (m/z = 538);
4-[(3-{7-[2-(2-methoxyethoxy)ethyl]-3,7-diazabicyclo[3.3.1]non-3-yl}-
propyl)sulfonyl]benzonitrile (m/z = 436),
4-cyano-N-(3- {7-[2-(2-methoxyethoxy)ethy1]-3,7-diazabicyclo[3 .3.1jnon-3-

20  yl}propyl)benzamide (m/z = 415),
4-(2-hydroxy-3- {7-[2-(2-methoxyethoxy)ethyl]-3,7-diazabicyclo[3.3.1]-
non-3-yl} propoxy)-N,N-dimethylbenzenesulfonamide (m/z = 486);
N-{2-[7-(1-cyanoethyl)-3,7-diazabicyclo[3.3.1]non-3-y1]-1-[(4-cyano-
phenoxy)methyl]ethyl}-N-methylurea;

25 4-cyano-N-{3-[7-(2-cyanopropyl)-3,7-diazabicyclo[3.3.1]non-3-yl]-
propyl}benzamide (m/z = 380);
N-(2-(4-cyanophenoxy)-1-{[7-(3,4-dimethoxyphenethyl)-3,7-diazabicyclo-
[3.3.1]non—3-yl]methyl}ethyl)-N'—methylurea (mlz = 522);
4-{3-[7-(3,4-dimethoxyphenethyl)-3,7-diazabicyclo[3.3.1]non-3-yl]-2-

30 hydroxypropoxy}-N,N-dimethylbenzenesulfonamide (m/z = 548);
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3- pamRx() —]\aN-almcﬂrhyfmme(@esulfomamm%&/g F-4963;
N-[2-(4-cyanophenoxy)-1-({7-[2-(2,3-dihydro-1,4-benzodioxin-6-yl)-2-
oxoethyl]-3,7-diazabicyclo{3.3.1]non-3-yl}methyl)ethyl]-V-methylurea
(m/z = 496);
4-[(3-{7-[2-(2,3-dihydro-1,4-benzodioxin-6-yl)-2-oxoethyl]-3,7-diaza-
bicyclo[3.3.1]non-3-yl} propyl)sulfonyl]benzonitrile (m/z = 510);

4-[4-(4-cyanophenyl)-1-(2-{7-[2-(2,3-dihydro-1,4-benzodioxin-6-yl)-2-

oxoethyl]-3,7-diazabicyclo[3.3.1]non-3-yl}-2-oxoethyl)-1H-pyrazol-5-yl]-

benzonitrile (m/z = 510);
4-cyano-N-(3-{7-[2-(2,3-dihydro-1,4-benzodioxin-6-yl)-2-oxoethyl]-3,7-
diazabicyclo[3.3.1]non-3-yl} propyl)benzamide (m/z = 489);

4-(3- { 7—[2;(2?3—di11ydro- 1,4-benzodioxin-6-yl)-2-oxoethyl]-3,7-diaza-
bicyclo{3.3.1]non-3-yl1}-2-hydroxypropoxy)-N,N-dimethylbenzene-
sulfonamide (m/z = 560);

109& () -

4-(2-{7-[3-(ethylsulfonyl)propyl]-3,7-diazabicyclo[3.3.1]non-3-yl }ethoxy)-

benzonitrile (m/z = 406);
N-[2-(4-cyanophenoxy)-1-({7-[3-(ethylsulfonyl)propyl]-3,7-diazabicyclo-
[3.3.1]non—3-yl}methyl)ethyl]-N‘-methylurea (m/z = 492);
4-[(3-{7-[3-(ethylsulfonyl)propyl]-3,7-diazabicyclo[3.3.1]non-3-yl} -
propyl)amino]benzonitrile (m/z = 419);
4-[(3-{7-[3-(ethylsulfonyl)propyl]-3,7-diazabicyclo[3.3.1]non-3-yl} -
propyl)sulfonyl]benzonitrile (m/z = 468); |
4-[4-(4-cyanophenyl)-1-(2-{7-[3-(ethylsulfonyl)propyl]-3,7-diazabicyclo-
[3.3.1]non-3-yl}-2-oxoethyl)-1 H-pyrazol-5-yl]benzonitrile (m/z = 571);
4-cyano-N-(3-{7-[3 -(ethylsulfonyl)propyl]l-3 ,7-diazabicyclo[3.3.1}non-3-
yl}propyl}benzamide (m/z = 447),

&
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%8222 8 - Gk _@ -f*i-:ﬁ;%’@?ac@yl 1PpipkPsE) frbp31]L3, VJGQ&@abicy%‘lc{ B: ZI]H% 40( 10(sY
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- 110%&' () - 39 {1yf o& ()-16L&3: ! 10% ()-yf/ 10%&' ()-,10%& ()-F

-109%& ()-%*1 {Tg-(ﬂ{acetyé lrpimgirzinylrropyd-3 gefigzebioyefol3.3. }]non-3-
yl}-1-(3,4-dimethoxyphenoxy)butyl]benzonitrile (m/z = 604);
4-[(3-{7-[3-(4-acetyl-1-piperazinyl)propyl]-3,7-diazabicyclo[3.3.1]non-3-
yl} propyl)amino]benzonitrile (m/z = 453); )
4-[(3-{7-[3-(4-acetyl- 1.—piperazinyl)propyl]—3',7-diazabicyclo[3 .3.1]non-3-

10  yl}propyDsulfonyl]benzonitrile (m/z = 502);
4-(3-{7-[3~(4-acetyl-1-piperazinyl)propyl}-3,7-diazabicyclo[3.3.1]non-3-
yl1}-2-hydroxypropoxy)-N,N-dimethylbenzenesulfonamide (m/z = 552);
4-(3-{7-[3-(4-acetyl-1-piperazinyl)propyl]-3,7-diazabicyclo[3.3.1]non-3-
yl}-2-hydroxypropoxy)benzonitrile;

- 15 N-(2-(4-cyanophenoxy)-1-{[7-(1,3-thiazol-2-yl)-3,7-diazabicyclo[3.3.1]-
non-3-yljmethyl} ethyl)-N'-methylurea (m/z = 441);
4-{1-(3,4-dimethoxyphenoxy)-4-[7-(2-ethyl-2H-1,2,3 4-tetraazol-5-yl)-3,7-
diazabicyclo[3.3.1]non-3-yl]butyl} benzonitrile; and |
4-({3-[7-(2-ethyl-2H-1,2,3 ,4-tetraazoi—5-yl)-3 ,7-diazabicyclo[3.3.1]non-3-

20  yl]propyl}amino)benzonitrile.

Example 8

Title compounds of the above Examples were tested in Test A above and were
found to exhibit D, values of at least 6.0.

25

Example 9

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

were found to exhibit pICsy values of at least 5.5.
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API =  atmospheric pressure ionisation (in relation to MS)
5 aq. = aqueous

br =  broad (in relation to NMR)
Bt =  benzotriazole
t-BuOH = tert-butanol
CI =  chemical ionisation (in relation to MS)

10 mCPBA =  meta-chloroperoxybenzoic acid
d = doublet (in relation to NMR)
DBU =  diazabicyclo[5.4.0]Jundec-7-ene
DCM =  dichloromethane
dd =  doublet of doublets (in relation to NMR)

15 DMAP =  4-dimethylaminopyridine

| DMF = N,N-dimethylformamide
DMSO = dimethylsulfoxide
EDC = 1-[3-(dimethylamino)propyl]-3-ethylcarbodiimide
Et = ethyl

| 20 EtOAc = ethyl acetate

eq. =  equivalents
ES = electrospray (in relation to MS)
FAB = fast atom bombardment (in relation to MS)
h = hour(s) '

25 HCl =  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)

30 Me = methyl
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m.p. melting point
5 MS = mass spectroscopy
NADPH =  nicotinamide adenine dinucleotide phosphate, reduced form
OAc = acetate
Pd/C = palladium on carbon
q = quartet (in relation to NMR)
10 1t = room temperature
S = singlet (in relation to NMR)
t = ftriplet (in relation to NMR)
TEA = triethylamine
THF = tetrahydrofuran
15 tle = thin layer chromatography

Prefixes n-, s-, i-, t- and tert- have their usual meanings: normal, secondary,

iso, and tertiary.
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wherein

R' represents a structural fragment of formula Ia,

}<A7<B——-R6 i

R¢ RS

10 R* represents H, halo, C,4 alkyl, -D-OR’, -D-N(R¥R?, or R*, together with
R’, represents =O;
R’ represents H, C;_4 alkyl, or R5 together with R4, represents =0;
D represents a direct bond or C,4 alkylene;
R’ represents H, C alkyl, -E-aryl, -E-Het', -C(O)R'®, C(O)ORlob
15 -C(O)NR'"™R'"™;
R® represents H, C, alkyl, -E-aryl, -E-Het', -C(O)R'® -C(O)OR'®,
-S(0)R", -[C(O)].N(R"™R''® or -C(NH)NH;;
R’ represents H, C_¢ alkyl, -E-aryl, or —C(O)Rmd;
E represents, at each occurrence when used herein, a direct bond or C;4
20  alkylene;
R'% to R'% independently represent, at each occurrence when used herein,

Cys alkyl (optionally substituted and/or terminated by one or more
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1099& () -3 1@%*’&n6)R13'3’ %@ﬂ&énﬂy"ﬁeg}éskhf at8keh oddurfeBke Jv‘ﬁléﬁgus(e)i “Hérdih0%& () -
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H, Ci alkyl (optionally substituted and/or terminated by one or more
5 substituents selected from halo, aryl and Het4), aryl, Het’, or R''® and R!!®
together represent Ci. alkylené, which alkylene group is optionally
interrupted by an oxygen atom;

n represents 1 or 2;

10 A represents -G-, -J-N(Rlz)- or -J-O- (in which latter two groups, J is
attached to the bispidine nitrogen atom);
B represents -L-, -L-N(R")-, -N(R"*)-L-, -L-8(0),- or -L-O- (in which latter
two groups, L is attached to the carbon atom bearing R* and R®);
G represents a direct bond or C4 alkylene;

15 Jrepresents C,_¢ alkylene;
L represents a direct bond or C,4 alkylene;
p represents 0, 1 or 2;

R and R" independently represent H or C;_4 alkyl;

20 R® represents aryl, Het® (both of which groups are optionally substituted
and/or terminated (as appropriate) by one or more substituents selected from
-OH, cyano, halo, nitro, C,¢ alkyl (optionallyl terminated by
-N(H)C(0)OR'*), C,s alkoxy, aryl, Het’, -NR"HR"® _C(O)R"
-C(0)OR™Y, .C(ONRR'S!, N(R'®)C(O)R'S" NR)CONRHR K,

25 -NR"™MS(0)R', -S(O)R'*, -OS(0)R" and -S(O),NR“MR'?) or,
when R’ and R® together represent =0, R® may represent C,_q alkyl;

q represents 0, 1 or 2;

R* represents -CN, Het!, -C(O)R'S, -C(S)OR', -C(S)N(R'®RY,
30 -[COLNR™R™®,  -[C(O)L,ORY, -S(O)R%,  -S(0),N(R¥R*,
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optionally substituted and/or terminated by one or more substituents
selected from -C(O)R%, -C(O)NRP)R™®, -N(R*)R*!, -OR*, -S(O)R”,
halo, -CN, nitro, aryl and Het9);

5
R'® represents H, aryl, Het!® or Cy alkyl (which alkyl group is optionally
substituted and/or terminated by one or more substituents selected from
halo, -OH, -CN, -N®R*R®, aryl and Het'");
R represents, H, Cy. alkyl, aryl, Het'?, -C(O)R*® or -C(O)OR>®;

10

R'S represents H, aryl, Het'?, -C(O)R*®, -C(O)OR>® or Cy. alkyl (which
alkyl group is optionally substituted and/or terminated by one or more

substituents selected from halo, -OH, -CN, -C(O)R*®* and -C(O)OR>®);

15 R* represents Het', aryl, or C alkyl (which alkyl group is optionally
substituted and/or terminated by one or more substituents selected from

halo, -OH, -CN, Het" and aryl);

R* represents H, C, alkyl, aryl, Het's, -C(O)R*®, -C(0)OR*® or
20 -C(O)SR*®;

R* represents H or C,.¢ alkyl (which alkyl group is optionally substituted
and/or terminated by one or more substituents selected from halo, -OH,
-CN, C,¢ alkyl (which alkyl group is optionally substituted and/or
25  terminated by one or‘rnore substituents selected from C;.4 alkyl and -OH),

C,.¢ alkoxy and aryl);
R* represents C,s alkyl or aryl;

30 R® represents H, C;.¢ alkyl, aryl or Het'’;
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represents H, Ci4 alkyl, aryl, Het'’, -C(O)R*™ -C(O)OR®™ or

-C(O)N(R37C)R37d;
5 R represents H, C,.¢ alkyl, aryl or Hetzo;

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

-C(O)NR*)R?",

10 R* represents C,¢ alkyl, aryl or Het*%;

r represents 0, 1 or 2;

R*%? and R36® independently represent, at each occurrence when used herein,

C.¢ alkyl, or R*** represents H;

15 R’ to R*™ independently represent, at each occurrence when used herein,

Ci.s alkyl, aryl or Het®, or R® 7 R3¢ and R independently represent H;

Het' to Het* independently represent, at each occurrence when used herein,

five- to twelve-membered heterocyclic groups containing

20  heteroatoms selected from oxygen, nitrogen and/or sulfur;

one or more

R*® and R® independently represent H, C,, alkyl, -OR®: -SR3®
NR*)R*¥, or R* and R® together represent Css alkylene, -O-Z-O-,

-O-Z-S- or -S-Z-S-;

25 R represents H, Cy alkyl or a structural fragment of formula Ia as defined

above;

Z represents C,.; alkylene optionally substituted by one or more C,4 alkyl

groups;

30 R* to R* independently represent H or C, 5 alkyl,
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5 wherein each aryl and Het (Het' to Het*) group, unless otherwise specified,

is optionally substituted;
or a pharmaceutically acceptable derivative thereof;

10  provided that:
(a) when R' represents a structural fragment of formula Ia in which:
R*and R’ together represent =0;
A represents a direct bond;
then B does not represent a direct bond, -N(R'?)-L- (in which group
15 “N(R')- is attached to the carbon atom bearing R* and R>), NRD)-, -
S(0),- or -O-;
(b) when R’ represents H or C,_4 alkyl; and
A represents -J-N(R')- or -J-O-; ,
then B does not represent -N(R"?)-L-, -N(R")-, -S(O),- or -O-;
20 (c) when R* represents -D-OR’, -D-N(R»R® in which D represents a
direct bond, then: '
(i) A does not represent -J-N(R'*)- or -J-O-; and
(i) B does not represent -N(R'*)-L-, -N(R")-, -S(O);- or -O-;
(d) when R* and R* and both represent H;
25 and R' represents unsubstituted benzyl;
then R® does not represent unsubstituted benzyl or optionally
substituted benzoyl; and
(e) the compound is not:
(1) Nl-phenyl-3—(7-benzyl-3,7-diazabicyclo[3.3.1]non-3-yl)-

30 propanamide;
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109%& ()- gggh'ii (iv) N-{2-(7-benzyl-3,7-diazabicyclo[3.3.1]non-3-yl)-1-[(4-cyano-
phenoxy)methyl]ethyl} methanesulfonamide;
(v) 3-benzyl-7-[3-(2-propyl-1,3-dioxolan-2-yl)propyl]-3,7-diaza-
bicyclo[3.3.1]nonane; or
(vi) 7-benzyl-3,7-diazabicyclo[3.3.1]nonane-3-ethanol.
10
2. A compound as claimed in Claim 1, wherein R* represents H, C,.,

alkyl, -OR’ or N(H)R®, or R?, together with R, represents =0,

3. A compound as claimed in Claim 1 or Claim 2, wherein R’ represents

15 H, or-RS, together with R4, represents =0.

4. A compound as claimed in any one of Claims 1 to 3, wherein R’
represents H, Cy4 alkyl, optionally substituted phenyl, -C(O)R!® or
-C(O)N(R"*)R!™. .

20
5. A compound as claimed in any one of Claims 1 to 3, wherein R®

represents H, C,.4 alkyl, -C(O)R'®, -C(O)OR'® or -C(O)N(R''*R'"®

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

represents H.
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alkyl (optionally substituted and/or terminated by one or more substituents

selected from halo and phenyl).

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

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

9. A compound as claimed in Claim &, wherein G represents a direct

10 bond or C,4 alkylene.

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

represents C,.4 alkylene.

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

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

represents Cy4 alkylene.

13. A compound as claimed in any one of Claims 1 to 12, wherein R®
represents phenyl, Het® (both of which groups are optionally substituted by

25 one or more substituents selected from cyano, halo, nitro, C;4 alkyl, C,.4
alkoxy, optionally  substituted phenyl, -N(HR"®, -C(O)R'™,
-CON(H)R"™ -NH)C(O)R"", -NH)C(O)N(H)R" ¥, -N(H)S(O);R'*®
-S(0),R'* and -S(0),N(R"™R"P), or, when R* and R’ together represent
=0, R® may represent C,_s alkyl.

30
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5  optionally substituted and/or terminated by one or more substituents
selected from -C(O)R*, -C(ON(H)R*®, -N(R*)R*, -OR*, -S(0),R®,
halo, -CN, optionally substituted pheny! and Het®).

15. A compound as claimed in Claim 14, wherein R'® represents
10 optionally substituted phenyl, Het'® or C,4 alkyl (which alkyl group is
optionally unsaturated and/or optionally substituted and/or terminated by
one or more substituents selected from halo, -CN, -N(H)R34 and optionally

substituted phenyl).

15 16. A compound as claimed in Claim 15, wherein' R** represents, H, C; 4

alkyl, -C(O)R*® or -C(O)OR?®,

17. A compound as -claimed in Claim 14, wherein R'® represents H,
-C(O)OR*® or C, 4 alkyl (which alkyl group is optionally substituted and/or

20  terminated by one or more substituents selected from halo and -C(O)OR*®).

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

25 halo, Het'® and optionally substituted phenyl).

19. A compound as claimed in Claim 14, wherein R* represents H, C, 4

alkyl, -C(OYOR*® or -C(0)SR3®.
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or more substituents selected from halo, -OH, C, ¢ alkyl (which alkyl group
is optionally substituted and/or terminated by one or more substituents

5 selected from C;4 alkyl and -OH), C,4 alkoxy, naphthyl and optionally
substituted phenyl).

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

10
22. A compound as claimed in Claim 14, wherein R*® represents Cjs

alkyl, optionally substituted phenyl or Het'".

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

15 R™"represents H, C,.4 alkyl or optionally substituted phenyl.

24. A compound as claimed in any one of Claims 14, 22 and 23, wherein

R represents H, optionally substituted phenyl, -C(O)R*™ or -C(O)OR*™.

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

& represents H, C,, alkyl or optionally substituted phenyl.

26. A compound as claimed in any one of Claims 14 or 22 to 25, wherein
R represents H, C,.4 alkyl (which alkyl group is optionally interrupted by
25 oxygen), optionally substituted phenyl or Het*'.

27. A compound as claimed in any one of Claims 14 or 22 to 26, wherein

R represents C,.¢ alkyl or optionally substituted pheny!.

_bC-\ =



1011 109 ()-!s! 10%& ()- 9! #s! 10%& ()- 9! #=s! 10%& ()- 9! Ps! 10%H#& ()- 9!, hs! 10%
& ()-93MeX9P= 101 s* 100& ()-!:s* 100& ()-!,s*

10%: ()-! 46Q140ME () -! 153" 109658 ()-1 109 ()-M 90ME 10! S* pesco s

10% (Ps! 10% ()-M (s! 10% & ()-M 10 10 10! 1s310%& ()-1, s310%& ()" SABz XoM:=
101Y 109 ()--1Y 10%& ()--1Y 10% i & ()- 93! 10% ()-M Gs! 10%

"8 ()-M s! 10%0C& () - MPpdLzX6Me 10! | @3100& () -! 15310%HE' () - s* S

109&' ()-!1s* 10% D653 100& () -1653" 10%
TO! 1 @ 5100 198 1O EOTPRRAS PEemedhin (0 O BCL CIAHS & 1 14 024 do 27,
10! 1s310%&’ b
101 Y&l 109’ 8“’@@%0/& 1q RV BIERoRIGDY) represent 3igPash SPTUTSIuBIER. &1 ) ss
| Lovildl () &y xR 0! ST ApLRNEY )suB:stﬁuk%H%éQyﬁ&Rm ABRSHA0NE () - F
$3"3109%&' ()-! (53" 310% ()-! 310% " ) 3z2%Y: 1001 1094 & () -
109 ()- ~1098& ()- ° 10%% () FL! 10%& () T 10 10 10zj ZaBXY:
5 29. A compound as claimed in any one of Claims 1 to 28, wherein R* and
R* independently represent H, C,, alkyl, -SR*®, -N(R*)R*® or R* and

R together represent C, 4 alkylene or -0-Z-0-.

30. A compound as claimed in Claim 29, wherein R¥ represents H, C,_,

10 alkyl or a structural fragment of formula Ia.

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

represents C, 5 alkylene.

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

R* independently represent H or Cy, alkyl.

33. A compound as claimed in Claim 13 or Claim 14, wherein R'*°, R'%,
R'7 and R*! independently represent C,_4 alkyl.

20
34. A compound as claimed in any one of Claims 13, 14 and 29, wherein
RP? to RPP, R*™ R R* R*® and R*® independently represent H or C.s
alkyl.

25 35. A compouﬁd as claimed in any one of Claims 1 to 34, wherein
optional substituents on phenyl groups. aré one or more substituents selected
from cyano, halo, nitro, C,., alkyl, C,., alkoxy, Het', -NH,, -C(O)Rlsc,
-C(O)N(H)R !, -NH)C(O)R"™", -N(H)C(O)N(H)R'¥, -N(H)S(0),R'*? and
-S(0),N(R MRS, |

30
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5 37. A pharmaceutical formulation for use in the prophylaxis or the
treatment of an arrhythmia, comprising a compound as defined in any one

of Claims 1 to 35.

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

10  proviso (e), for use as a pharmaceutical.

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

proviso (), for use in the prophylaxis or the treatment of an arrhythmua.

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

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

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

20  a ventricular arrhythmia.

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

25 to a person suffering from, or susceptible to, such a condition.

43. A process for the preparation of a compound of formula I as defined in
Claim 1 which comprises:

(a) reaction of a corresponding compound of formula II,
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wherein Rz, R3a, R*® and R* to R* are as defined in Claim 1, with a

compound of formula III,

A B—RS
L1/ tl
R

RS

5 wherein L' represents a leaving group and RY, R%, RS, A and B are as
defined in Claim 1;
(b) for compounds of formula I in which R! represents a structural fragment
of formula Ia in which A represents C, alkylene and R* and R’ together
represent =0, reaction of a cofresponding compound of formula II, as

10  defined above, with a compound of formula IV,

(@) .
RG\B)V. Y

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

(c) for compounds of formula I in which R* or R® represents -N(R39)R38°

and R” represents a structural fragment of formula Ia, reaction of a
15 corresponding compound of formula I in which R* or R* (as appropriate)

represents -N(H)R%¥, wherein R**® is as defined in Claim 1, with a

compound of formula IIT as defined above;

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

formula Ia in which A represents CH, and R* represents -OH 61' -N(H)RB, |
20  reaction of a corresponding compound of formula II, as defined above, with

a compound of formula V,
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+10% &' () - 10¥R&ietn >806meEhts O or N(R®) and R°, R®, R® and B are as defined in

Claim 1;
(e) for compounds of formula I in which R* or R* represents -N(R**)R**®

5 and R represents a structural fragment of formula Ia in which A represents
CH, and R’ represents -OH or -N(H)Rg, reaction of a corresponding
compound of formula I in which R* or R* (as appropriate) represents
N(H)R*®, wherein R**° is as defined in Claim 1, with a compound of
formula V as defined above;

10 (f) for compounds of formula I in which A represents C,¢ alkylene, B
represents C,.4 alkylene and R* and R® both represent H, reduction of a
corresponding compound of formula I in which R* and R* together represent
=0; .

(g) for compounds of formula I in which R* and R’ both represent H and (1)

15 A represents a single bond or -J-N(R'?) and B represents C,., alkylene, or
(2) A represents C,¢ alkylene and B represents NR) or NRP)-L-,
reduction of a corresponding compound of formula I in which R* and R’
together represent =0;

(h) for compounds of formula I in which A represents C,¢ alkylene, B

20 rep.resents. a direct bond, C,.4 alkylene, -L-N(R")-, -L-S(O),- or -L-O- (in
which latter three groups L represents C,_4 alkylene), R’ represents OH and
R’ represents H, reduction of a corresponding compound of formula I in
which R* and R’ together represent =0;

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

25 reduction of a corresponding compound of formula VI,
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wherein R!, R? and R* to R* are as defined in Claim 1, and in which the

bridgehead C=0 group may be activated,

(j) for compounds of formula I in which one of R* and R® represents H,
5 and the other represents -OH, reduction of a corresponding compound of

formula V1, as defined above;

(k) for compounds of formula I in which R** and R* both represent -OR?®?

or -SR*®, or in which R* and R’® together represent -O-Z-O-, -O-Z-S- or

-S-Z-S-, reaction of a corresponding compound of formula VI, as defined
10 above, with a compound of formula HOR®® HSR*®*", HO-Z-OH,

HO-Z-SH or HS-Z-SH (as appropriate), wherein R***, R*® and Z are as

defined in Claim 1; '

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

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

R41

Vi

N—R1

15
wherein R!, R? and R*' to R* are as defined in Claim 1;
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(n) for compounds of formula I in which R! represents a structural fragment

of formula Ia in which B represents -L-O-, reaction of a compound of
10 formula IX,
' Rb R3a

R4

wherein R%, R, R*®, R*, R%, R*! to R*, A and L are as defined in Claim 1,
with a compound of formula X,
R°OH X
15 in which R®is as defined in Claim 1;
(0) for compounds of formula I in which R' represents a structural fragment
of formula Ia in which A represents C,.¢ alkylene and B represents -N(R")-
L- (whcréin the group -N(R”)- is attached to the carbon atom bearing R*

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



GovU410 sSs10%! & ()- Ss10% (& ()- PY 110%& ()-f aY !'10%! & ()-f103 #3
103 #3 103 #3 ycF@10%38 #3 & ()-<}|[:vW41l0 s s10%! & ()- s@o%e! & ()- s
10%! & () -we 3ps&t0% ! & ()- YI0%e! & ()- s 10%! & () - P%t}s[gﬁ%ﬁf

sI& 110%! & ()- s* 10%!& ()- sS)10%! & ()-a s#310%! & ( ’ & ()-
sF 10%! & ()-9%& (FvU410 NPs!10%' h& ()o&fs!10% & () - @OeI 10e! 10e! a
SF7S10%! & ()- s3%$10%! & ()- s3$109& ()-?AB|[:vW410 N s& 10% & ()- f s
10% & ()- s 10% & ()-a s310% &sf) - sR;JaO%&() ks'10% ' & ()-B\:(]|[:vU410
N F.&0%Wo"' % & ()-f s*lO%&'% 110% & ()-a s3"310% & ()-m sy
"110% & ()- s10% & ()-(cfghiuxv S"10% & ()- s,10%W & ()-

s3L10% & ()-10'10' 10" @ 3 R4*&() H{w|[ vUu410 s

sl %! 10%8! S& ()-s M 10%g! "()-- sDM 1098 & ()-- 1B
110% & ()- sl $10%&' ()-w X 0 10M\10!10!'s s5410% & () S
sDO 109 & ()- sF.310% &
s 10%& ()- s

N—-pa H——Rﬂ

R4 RS

wherein A® repre'sents C;.¢ alkylene and RZ, R3a, R3b, R4, RS, R" and R* to
R* are as defined in Claim 1, with a compound of formula XTI,
RS-L-L? XII
5 wherein L? represents a leaving group and R® and L are as defined in Claim
1
(p) for compounds of formula I in which R' represents a structural fragment
of formula Ia in which R? represents -D-NH,, reduction of a corresponding

compound of formula XIII,
R3b R3a

R41
Xl
N N—A__B~—Rs

wherein R?, R*® R*, R’ RS, R*! to R*®, A, B and D are as defined in Claim
1; '
(@ for compdunds of formula I in which R* represents
-D-N(R9)C(O)NH(R1 ') reaction of a corresponding compound of formula I
15 in which R? represents -D-N(R”)H with a compound of formula XIV,
R'""N=C=0 X1V
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wherein R represénts Cis alkyl, -E-aryl or -E-Hetl, wherein Het' is as

defined in Claim 1;

(u) for compounds of formula I in which R' represents a structural fragment
20  of formula Ia in which R* represents -D-OR’ (in which R’ represents C,.¢

alkyl, -E-aryl or -E-Het!), reaction of a corresponding compound of formula

XVII,
R3b R3a

R#41

XVIi
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wherein R!, R3a, R*® and R* to R* are as déﬁned in Claim 1, with a
compound of formula XX,
R%L’ XX
wherein L’ represents a leaving group and R? is as defined in Claim 1; |
20 (y) for compounds of formula [ in which R? represent Cy_j, alkyl, which
alkyl group is substituted at the C-2 carbon (relative to the bispidine
nitrogen) with OH or N(H)R30, and 1s otherwise optionally substituted with

one or more further substituents as specified in Claim 1 for R*, reaction of a
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-CN with a source of the az1de ion;

(aa) for compounds of formula I which are bispidine-nitrogen N-oxide
10 derivatives, oxidation of the corresponding bispidine nitrogen of a

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

oxidising agent;

(ab) for compounds of formula I which are C,4 alkyl quaternary ammonium

salt derivatives, in which the alkyl group is attached to a bispidine nitrogen,
15  reaction, at the bispidine nitrogen, of a corresponding compound of formula

I with a compound of formula XXI,

R®-L? XX1

wherein RP represents C,_4 alkyl and L? is as defined above;

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

(ae) deprotection of a protected derivative of a compound of formula I as

defined in Claim 1.

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

25  derivative thereof.

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

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

derivative thereof.

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

~ derivative thereof.

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

derivati{/e thereof.

49, A compound of formula XIII, as defined in Claim 43, or a protected

derivative thereof.

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

derivative thereof.

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

derivative thereof.

52. A compound of formula XXII,
R¥® _R3

R41

XXl

R42

R46 N—H

H./N

wherein R*, R* and R*' to R*® are as defined in Claim 1 (provided that at

Jeast one of R and R™ represents -N(R**)R**®, wherein R* represents a
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structural fragment of formula Ia, as defined in Claim 1), or a protected

derivative thereof.

53. A compound of formula XXIII,

KXHI

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

derivative thereof.



