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i nvention relates to novel pharnmaceutically useful conpounds, In particular
conpounds whi ch are useful in the treatnent of cardiac arrhythm as.
Background and Prior Art Cardiac arrhythm as may be defined as abnormalities

in the rate, n aky Sj hg&n t h i ' S as
di st ur bances |Nﬁ@%n§&§¥@%mm®§%%g§sﬁgn ‘%Per qmm ) %ﬁ

activation. A AN ' Sspth jMik@al |y by neans of the
presuned si tep%@%rl grn ?p%@%@%%wm%ﬁ ncluding atrial and

atrioventricular, arrhythmas and ventricular arrhythm as) and/or by means
of rate (i.e. bradyarrhythmas (slow) and tachyarrhythm as (fast)). 20 In
t he treat ment méldaritiedavantipyt hm as, the negative outcone in..clinica
trials (see, for exanple, the outcone of the Cardiac Arrhythm a Suppression
Trial (CAS3) reported in New Engl and Journal of Medicine, 321, 406 (1989))
with "traditional"™ antiarrhythm c drugs, which act primarily by slow ng the
conduct i on velldws ugvemioas selrteantd aravial tphaimmacutigally beeful Toptprunidsd iglr ug
devel opnment towards conmpounds which selectively delay cardiac

repol ari zat i opartiodar sesipougdngwhieh Grrei nseful aln  theadreatment aoft icardibgt hni ¢
drugs may be defined as- drugs which prolong the trans- nmenbrane action
potential dur &th i ch can be caused by a block of outward K+ currents
or froman increase of inward ion currents) and 30 refractoriness, w thout
af fecting cardiac conduction. 0 5 JAN 2005, WD 02/04446 PCT/ SE01101544

10 Background and Prior Art

Cardiac arrhythmias may be-defined as abnormalities in the rate, regularity,
or site of origin of the cardiac impulse or as disturbances in conduction
which causes an abnormal sequence of.activation. Arrhythmias may be

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

20 In the treatment of cardiac arrhythmias,.thc negative outcome in _clinical
trials (see, for example, the outcome of the Carﬁiac Arrhythmia Suppression
Trial (CAST) reported in New England Journal of Medicine, 321, 406
(1989)) with “iraditional” anttarthythmic drugs, which act primarily by
slowiglg the conduction velocity (class I antiarrhythmic drugs), has

25 prompted drug development towards compounds which selectively delay
cardiac repolarization, thus prolonging the QT interval. Class III
antiarrhythmic 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

30 refractoriness, without affecting cardiac conduction.




2 One of the key disadvantages of hitherto known drugs which act bQS JAN 2003
del ayi ng repol ari zation (class Ill or otherwise) is that th g4 known
to exhi bi WOL2{M#8ue form of proarrhythnmia known as torsadegﬁgghgg?fnstqés
(turning of points), which may, on occaspon be fatal. Fromthe point of 5
view of safety, the mnimsation of this phenonenon (which has al so been
shown to be exhibited as a result of adm nistration (r)A non-g&édi a(i grugs
such as phen@fy affi ties ketyr dispdvantages iddepitherdannowa rafgs s W, FheACt D¥ng
antibiotics) is a key problemto be _solved in the prOﬁisi n_of efferttive
anti ar r hyt hnidelayingsepdlarizatiomelass Hiios othanydse) s daptd elf)iag'p‘ﬁ?i g o

(3, 7-di azabi cycl o[ 3. 3. 1] nonanes) are, kpown frominter_ alja inter. I onal
patent appl i exhitihst W0iQl doans0f paeamiey 1@1@%’,’“%2‘?@3#’%&%& iRk
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d uUSs tents 3,962,449, 4,556, 662 ,.050..11 , VT ey , d
5. 786, 4BL5 asvioniof sajety, S ARTRREReR & R TOMPo Stgh e 485 keeR BNC
39, 2559 (1996); Ph . .. 24 9l )G L 3 Odn%QBZ
(1994); Aﬁlal 5?’)9(‘51“ tc@,%ren%%g{,m?‘?%ﬁ %esa{%ié%g .a%'%g%r%ha%%%gm(a%gﬁ) . - Known
bi spi di ne- basedhbé‘% 3{;{558[}?%{1@? GriEPERO Uitifddptsusigha, barsaiiatarhines . and

z Xy) - :

(syn- 9-(4-chl%'1c o
3- et hyl - 7- et hyh 3 T dicaz ahicyedibd: %o Hengslaae)in thet provisionl of Bffedtive( cycl o-
propyl net hyl )= i,bé%%@?fgrréta%yfgne- 3, 7-di azabi cycl o[ 3. 3. 1 ] nonane), SAZ-
VIT-22 (3-(4-gh dhigs7- i so- propyl - 3, 7- di azabi cycl o[ 3. 3. 1] nonane),
SAZ-VI'1-23 (3-benzoyl -7-iso-propyl -3, 7-di azabi cycl o[ 3. 3. 1] nonane), GG 25

V-13 (3-(d (I.Hi m dazol - 1-yl ) benzoyl ] -7-i so-propyl -3, 7-di azabi cycl o- -

3.3. 1] nonane), KMC-1V-84 (7-[4"-(1H i m dazol o-1-vyl)-be | fonvl ] -
g-i so- ]pr opyl -?Bnﬁadhgﬂmgd&‘ggﬁ 33@.( OQPMHéS (ﬁ?rﬁ}%}%ﬁaﬁﬁﬁﬁﬁa"%ﬂﬁ* :
anbasi |i de (3 (4 am nobenzoyl ) - 7 beiahi bl pikaf Wphtshishe Worbiesaas - © S

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 2428 792, DE 26 58 558 and DE 27 44 248 and US patents 3,962,449,

456,662, 4,550,112, 4,459,301, 5,468,853 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 antiarthythmic compounds include bisaramil (syn-9-(4-chlorobenz_oyloxy)-

3-methyl-7-ethyl-3,7-diazabicyclof3.3. 1jnonane), tedisamil (3,7-di-(cyclo-

propylmethy1)-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-benzoy1—7-iso—propyl-3,7-dig.zabicyclo[3.3.1]nonane), GLG-

25 V-13 (3-[4-(1H-imidazol-1 -yl)bcnzoyl]-?—z‘sa-propyl—?» ,7-diazabicyclo-

[3.3.1lnonane), 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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inter alia. Eur. J. Med. Chem 25, 1 (1990); Bull. Polish Acad. Sci. Chem
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123, 385 (1997); J. s Chem 42(6), 937 (1977); and J. Mol ecul ar
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RS, I epr esenicend 40y, 6310499 & aneﬁww&p@mfm%lﬂ@éw@ represents

H C.a a ky , or "f oget 4, represents =0

We have surprisingly found that a novel group of.3,7-diazabicyclo[3.3.1]-
nonane-based compounds exhibit electrophysiological activity, preferably
class III electrophysiological activity, and are therefore expected to be

10 useful in the treatment of cardiac arrthythmias.
Disclosure of the Invention

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

15
R R3a
R41
|
R46 N— 1
RZ,/N
wherein
R! represents a structural fraginent of formula Ia,
><A B—RS |
>< la
4 RS
20 R :

R? represents H, halo, Cy4 alkyl, -D-OR’, -D-N(R*R’, or R®, together with
R’ represents =0,




D represents a direct bond or Cl.4 al kylene; R7 represents H, CJHS?R@NWZI
“E-aryl, -E-Hetl, -G(OR'a. -C(OOR Ibor -C(ONRL ta)RL tb; bIRAN 2003
representwoBR0816 6 al kyl, -E-aryl, -E-Het', -C(OR'", -C(JCFEEUPISH
-S(O2R o0, -[CO],NNR 1la)Rl t b or -%(NH)NHZ; RO represents H, Cl-6

al kyl, -E-aryl, or -C(ORlod; E represents, at each occurrence when used
herein, a direct bond or Cl-4 alkylene; 10 Roa to RL0O'" independently

represent, @f rﬁﬁggeﬂgq@[cp_pﬁl&ﬂ;ﬁm{ﬁ@gbthafwii(i’l,R4, @iprésentk HO;( opt i onal | y
nd/ o

substituted a r termnated by one or nore substituents selected from
hal o, aryl gngpriededls a dingtt bied 8r Cox alkydengind Rio' i ndependently represent
H R la and R'tb independently represent, at .each ogfwre e_Whgn used
herein, 15RA, reptesentd Ky QiqpalkyhatEprelibst-Hetis e£(E0B/ or - Zéﬁq)ﬁat e@Tby one
or nore substituenltlas qﬁl ected fromhalo, aryl and Het4), aryl, Het5, or R
la and R'b tO@)MNER T&oresent C3_7 al kyl ene, which al kyl ene group is

T ST s I, SRS BALEEIORS SO

ausached to LS RePl o5 iroge st gD eserts L CLNRIS)

al kyl on. 3 dBPBSERRAL o s IRV TEREL o T ehi o a di rect bond or G 4

%! kz/l gInE;/I ;%%ﬁ&%@%@?%%tllg%cl’}oeéuﬁénﬁl%héﬂ%ﬁa%éreﬁﬁﬁﬁﬂﬁ‘éﬂi byndesr €gnt’ H or
alkylene;

10 Rt R independently represent, at each occurrence when used herein,

C,s alkyl (optionally substituted and/or terminated by one or more
substituents selected from halo, aryl and Het?), aryl, Het’, or R'** and R'™
independently represent H;

R'" and R''"® independently represent, at each occurrence when used herein,

15 H, C,4 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 Cj; alkylene, which alkylene group is optionally'
interrupted by an oxygen atom,;

| n represents 1 or 2;

20
A represents -G-, -I-N(R'%)- or -J-O- (in which latter two groups, J is
attached to the bispidine nitrogen atomy,

B represents -L-, -L-N(Il'lj);, -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*);
25  Grepresents a direct bond or C, ¢ alkylene;
J represents Cy ¢ aIkyiene;
L re.presents a direct bond or C,_4 alkylene;
p represents 0, 1 or 2;
R'? and R"® independently represent H or C[;4 alkyl;
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5 0 5 JAN 2005 PCT/SEO1/01544 R6 represents aryl, Het6 (both of V\A’[L h 5
groups are optionally substituted and/or term nated (as appropri at ﬁ'lﬁﬂc;rqg
or nore sulORAHEAt s sel ected from -OH cyano, hal o, nitr®@CUIEGOEFHyY]
(optionally termnated by -N(H C(O OR 14a), Cl.6 al koxy, aryft;, Het7,:
N(RIlsa)RtSh, -C(ORl5c, 5 -C(OOCR"'", -C(O)N(Rt5e)Ri 5, -N(R Sg)C(ORI.sn,
-N(R15i ) C(0) N(R15; ) R 5k, - I%}}SW)S(O)ZRMb, -S(O gRl4c,. -0OS(0)2R'." and
-S(0) 2N( R1' n)IR' myprgsents amgh dhattroef twlyeh reroups pire opttonatly sebstitted

represent Cl-6 glkyl; q represents 0, 1 or 2; to R2 represents. -CN, Het',
S0y Ri6, - Cmydrnthrininyies Kesrapeptate) by ooy aMTRACR RO Sgited FERR

-S(0)2R22, -S(0)2N(R2) R24, . - C(=N- CN) N( R25).R26, . - G( =N- CN) OR27 or .Ci, 12 al kyl
(whi ch al kyl up(cygno’opbfﬂ&malﬂlyosutﬁltt-ﬁ tﬁi& aw&nl;’lil& migTEiRafedy Bre or
nore substitu gi:ed from ;,C(O R21,. - N( A303288, - 3R31,
_OR32, -S(O)r'%@c(ﬁbﬁalag’, s am%g’? o, ahyly| %fg?zl H% ﬁl b ré nts H,
aryl, Het'. or_ by e exa tRey | OrNp~ A5 0P i b di 5t sied
and/ or tersm' nact%g)aét%? Onte:@?ﬁrr%reﬁslmsw?}tﬁ‘uxcgﬁgel éc f)\rco(rq’lﬂﬁgl o?RI- CH, -CN,
-N(R34) R3S, amyiR! j1ab] ) q 1 fs | g Whplmyl, Het",
-C(0) R36a or - O?&%%?{Rt’s_sr@?gge’nt ?EE,@%?}/I ,alﬁe_t %O% ) RG?,) br,
- C(O) OR36b orwhan R* ahli R togbiheb reprbdant =0, ®omb g réprebanal) yalkybst i t ut ed
and/or term nated by one or nore substituents selected fromhalo, -CH, -CN,
-C(OR 36' angrepof@n@r0,16by 2; 25 RZ- represents Het' 4, aryl, or C1-6 alkyl
(which al kyl group is optionally substituted and/or term nated by one or
nore substituents selected from halo, -OH: -CN, Het' 5 and aryl); 0 5 JAN
2005. WD 02/ 46 ' .
0§ represents -CN, Het', -C(O)R'®, -C(S)OR', -C(SNR'*RY,
COLNRI™R™,  -[C(OLORY,  -S(O}R”,  -S(OLNR™RY,
-C(=N-CN)N(R*)R*, -C(=N-CN)ORY or C,.1; alkyl (which alkyl group is
optionally substituted and/or terminated by one or more substituents
selected from -C(O)R™, -C(O)NRPHR*®, -NR*)R", -OR¥, -S(O)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)R*® or -C(O)OR®;

R'® represents H, aryl, Het', —C(O)R3 b —C(O)OR%" or Cs alkyl (which
alkyl group is opt_ionaﬂy substituted and/or terminated by one or more
substituents selected from halo, -OH, -CN, -C(O)R*®® and -C(Q)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 ary):




6 PCT/ SE01/ 01544 R23 represents H, C1.6 alkyl, aryl, Het1G -c(O Ridp JAN 2005
-C(OOR?'" or -C(OSR36b; R2' represents Hor Cl.6 alkyl (which al kyl group
i s optiofg)dossiostituted 5 and/or terminated by one or RETSESUHSH tuents
selected fromhalo, -OH, -CN, C1_ 6 . alkyl (which alkyl group is optionally
substituted and/or term nated by one of nore substituents selected from Cl4
al kyl and -OH), Cl1.6 al koxy and aryl); io e represents Cl-6 al kyl or aryl;

Res repreSﬁFtEs & ré%% & kvt aalkil onrylet Bﬁtw,Ri-@;ﬁO;}& a,%@ﬁQ)QBepeMent 1y
represent H, Cl-g a Eyl, ’ary'l or t's; 15 R3 represents H, Cl-6 al kyl,
aryl, Hetl9,c 3F‘3P;7a, -C(OOR? 7b or -C(O N(R37a)R37d; R31 represents H,
Cl.6 alkyl, aryl or Het20; 20 R32 represents H, Cl-6 alkyl, aryl, Heel,
-C(OR37a, -C(OOR37b or -C(ONR37c)R37d; R33 represents ClL 6 al kyl, aryl
or Het22; r represents O, | o

represent, RE egprbsents H oeres ;Héﬂa (é&mﬁﬁ%éﬁﬁgu%Ggpgggﬁgfgﬁﬁﬁma

Used hors: nandiot oabesed b gne g ey SUbFRRE R ipstfd E4R"pER (OMNCe vhen

i ndependent l-(Y,Nr, e%r]_is_ea%ylH;(w %hV\%&)Z,{ OéLrAc'nAlS {s Oo&io}ﬁNYZQgﬁstitﬁgEY SEQL6P1544
terminated by one or more substituents selected from Cy4 alkyl and -OH),

C, alkoxy and aryl);
10 RY represents Cy¢ alkyl or aryl;
R* represents H, C,.¢ alkyl, aryl or Het'’;

© R®* and R*® independently represent H, Cr¢ alkyl, aryl or Het'?;
’ | 37b
R represents H, Cis alkyl, aryl, Het", aC(O)Rm, -C(O)OR™" or
_C(O)N(R3TC)R3TG; .
R*! represents H, Cy alkyl, aryl or Het*:

2 R® represents H, Cus alkyl, aryl, Het'!, -COR’™, C(O)OR?™ or
_C(O)N(R37C)R37d;

Rr» represents C alkyl, aryl or Het?;
rrepresents 0, 1 or 2;
.25 " |
R and R* independently represent, at each occurrence when used herein,
C.s alkyl, or R3® represents H;
R 1o R independently represent, at each occurence when used herein,

C, alkyl, aryl or Het®, or R*", R and R*"! independently represent H;

30



Het' to Het23 independently represent, at each occurrence when useg Tewa 085
“five- to twel ve-nenbered heterocyclic groups containing one or nore

het er oat on¥08¥PHt ed from oxygen, nitrogen and/or sul fur; BSCREEOHABHR 3b

i ndependently represent H, Cl.4 al kyl, -OR38a -SR3sb, -N(R3)R38a, or R3a and
Ri b together represent C3_s al kyl ene, -&Z-O, -0Z-S or -S-Z-S; R39
represents H Cl 6 al kyl or a structural fragnent of formula is as defined

above; to Z Heprg3eatSinddpshdinkly peesent, inoaedH accheate titienduseyl lesteimr nor e
Cl-4 al kyl groups; R41 to R46 independently represent Hor Cl1.3 alkyl; 15

Rl4a to Rt 4dfiv&l o awekl R mmdmbleied nHeterdoycliepgreapnt cditaifing lote, oRlhidrto R 5p,
R19, R2aa, R20b, R24, R26, R35 and R38a to R38' independently represent H

or Cl-6 al kyhetewdatoras selected favyloxygdnHetroger aidioo sekdug3) group, unl ess
ot herwi se specified, 20 is optionally substituted; or a pharmaceutically
acceptabl e derivative thereof; provided that: 25 (a) when R represents a

structural fragment of formulg la in which: R4 and RS t igher _r apy esent
=0; A repY esg%?sanél (RPeé@d%ﬁa?n@ﬁeﬁlﬁeﬁfé‘ésHﬁloélﬂeﬁpﬁgen‘%ﬁ 8di & bond,

-N(R13) - L- (i iGke gro - 8); is attached. to thg garbo beari ng
ra and Ry, NGRS, 654l g ) fodsdiet BRI D L Ay EB e ORk D00
PCT/ S E01/ 01 n &5 gepresents Hor C 14 alkyl; and A represents
-J-N(R12) - 0}6%35%3? 258

R¥ represents H, C,¢ alkyl or a structural fragment of formula Ia as defined

above;

10 Z represents C,3 alkylene optionally substituted by one or more C;4 alkyl

groups;
R* to R* independently represent H or C,.; alkyl;

5 R"toR"™ R'Y and R* independently represent C,. alkyl;
R'™ to RSP R, R?™ R*® R* R¥, R¥ and R*® to R’ independently
represent H or C, 5 alkyl;

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

20 is optionally substituted;
or a pharmaceutically acceptable derivative thereof:

provided that:
25 (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
N(R")- is attached to the carbon atom bearing R* and RY), -N(R”)—,
30 -5(0),- or -O-;



then B does not represent -N(R13)-L-, -N(R13)-, -S(OP_ or -0-; (c) when R4 -
represents -D-OR7, -D-N(R8)R9 in which D represents a 5 direct bonﬂ,ﬁ tANN2005
(i) A doewneo4aeipresent -J-N(Ri 2)- or -J-O; and (ii) B d8€3/S§81/0¥dpr esent
-N(R13)-L-, -N(R13)_, -S(Op- or -0-; (d) when R3a and Ri b and both
represent H, and Rl represents unsubstituted benzyl; 10 then R2 does not
represent unsubstituted benzyl or optionally substituted benzoyl; and (e)

'ﬁlgﬁ_' go[rEF;JEI :‘3 ggéﬁs&igﬁrefNi%ﬁ,gif}??ﬁ{Ic-li-aﬁgﬂ!ogﬁyl -3, 7-di azabicyclo[3.3. 1]

3-benzyl - 7-[ 3- (4;cyanopheng> 12x hydgexypropyl 1-6, 8-

d et hyl - 3. 7- di aodEPESERE! IR ]%ngg (i)

3-benzyl -7-[3- (4 e Yt opW - |.-or -O-;

3, 7- di azabi cycl o@ﬁy%ﬁgﬁgﬁ@ﬁf P%N?%(]%&(bg?zwg%%ﬁ azabi cycl0[3.3.1
] non-3-y1) - 1e h( 4xh¥anR* 2@pRiReaexyDIGRhYLDLURMNR et s UD f mpaedents a( v)
3-benzyl -7-] @( 23"%¥§p§‘| ZIPP3 di oxol an- 2-yl ) propyl]-3, 7-di aza-

bi cycl of 35 3. 1] noghae&t bond, ¢hdn; 7- benzyl - 3, 7-di azabi cycl o[ 3. 3. 1

] nonane- 3- et hanol ; 25 whi ch conpounds ar 2r‘ef erred to hereinafter as "the
conpounds of the(i)i nhedadsarot repiekents]-Mi(Rermiosel$peandi ed, al kyl groups and

al koxy groups as defined herein may hestrai nchag p..or, en there is a
suf fici ent nunmbefit) i Bedoes mfﬁﬁfﬁﬁfiﬁin;‘@{ ’S‘h-r"eeﬁ&’)f g"eéﬂlaw' S ovs, be
branched-chain and/or_gycligcy O AN 2005t NO 02104446 PCT/ SE01/ 01544 9
Further, whefdt niheniR™ and s pRADRI FRIEENt 5 carbon atons (i.e. a nini num

and R' represents unsubstituted benzyl;
10 then R? does not represent unsubstituted benzyl or optionally
‘ substituted benzoyl; and
(¢) the compound is not:
i) N !_phenyl-3-(7-benzyl-3,7-diazabicyclo[3.3 .1]non-3-yi)-
propanamide; | |
15 (it) 3-benzyl-7-[3-(4-cyanophenoxy)-2-hydroxypropyl]-6,8-
dimethyl-3,7-diazabicyclo[3.3.1]nonane;
(i11) 3-benz§l—7—[3-(4-cyanophenoxy)—z—hydroxypropyl]-6-methy1—
3,7-diazabicyclof3.3.1]nonane;
(iv) N-{2-(7-benzyl-3,7-diazabicyclo[3.3.1]non-3-yl)-1-{(4-cyano-
20 phenoxﬁ)methyl]ethyl.}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 (le. a

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



of four), such alkyl and al koxy groups may al so be part cyclic/ acyglg qAN 2005
Such al kyl and al koxy groups may al so be saturated or, when there

suf fici entW@MeHéof carbon atons (i.e. a m ni mum of tvvo) P@@"iiﬁﬁyal'wat ed 5
and/or interrupted by one or nore oxygen and/ or sul fur atons. Unless

otherw se specified, alkyl and al koxy grbups may also be substituted by one
or nore hal o, and espeC| ally fluoro, atons. Unl ess otherw se specified,

PR R qn 5% ST ot SR RIS a7
o B A Y AR R ST ok
t t ed f* t
Unl ess. ot ﬁer%ﬂgé@é@r‘ﬁﬁ RS gy Ol ot ?“%1392“%2‘%.%‘& od by
one or nore Qaf (fﬁléﬁtq{{ﬁnby@f EAHEh a®nib (wVXIlﬁﬂnizﬁlﬁﬁ m)nbelmbM%d% 10

aryl groups su phenyl, naphthyl and the |ike. Unless otherw se

speci fi eds aayli/ogriatsuptey bybensudrsrdreiteygey antoosulfor atombst Unlesst s
i ncluding -OH, -cyano, halo, 20 nitro, Cl-6 alkyl tionally term nated by
-N(H) C(O OR b&te)wlsélsrﬁcélddmlkyl aﬂdtalkow gﬂoup&mmlaoile sgbetumtedhy ome be
substituted with any further ar groups), -N(R Sa) Rl sb, -C(O Rl5c,

-C(O ORI sd, octorERle ardsspect beo;@(@ms B\ R15) C( O N( R15j ) R 5Kk,
- N( R15m) S( O) 2R14b _S(O gR14C, -0S(O 2Rl ad and - S(O 2N(R151) R SP) (wherein
Het', RL4a to R 4", R sato RI5P 25 and q are as herei nbefore defined). Wen

cubst LUt o, e, S0 EsRER! ST Yl b A0 AUy e

chloro, Bpomp. i cRgR: oﬁQvH’é’B ﬁ%&@%é@uﬁﬁ’ct@nﬁn&ﬁ%@@?éarb%gét%% 1344
minimum of two), be branched-chain. Such alkylene chains may also be
saturated or, when there is a sufficient number of carbon atoms (i.e. a
minimum of two), be unsaturated and/or interrupted by one or more oxygen
and/or sulfur atoms. Unless otherwise specified, alkylene groups may also

15 be substituted by one or more halo atoms.

The term “aryl”, when usedAl‘wrein, includes Cg 9 aryl groups such as
phenyl, naphthyl 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'*), Ci. alkoxy,
Het', aryl (which aryl group may not be substituted with any further aryl
groups), -N(RiS“)R‘S", -C(O)R', -C(O)OR™, -C(ONRIR",
_N(Rng)C(O)RISh’ _N(RISE)C(O)N(RISj)RlSR’ _N(Rism)s(o')zRMb’ _S(O)qu,
-0S(0);R"* and -S(O),N(R" MR ') (wherein Het', R'* to R'*, R'**t0 R'*P

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

The term “halo”, when used herein, includes fluoro, chloro, bromo and
1odo.

30



Het (Het' to Het23) groups that may be nentioned include those conba Di d
‘to 4 heteroatoms (selected fromthe group oxygen, nitrogen and/or &R?ZM
and i n whiwb othedsot al nunber of atons in the ring system arEI/BELINeSH five
and twelve. Het (Het' to Het23) groups may be fully saturated, partly 5
unsaturated, wholly aromatic, partly ardfatic and/or bicyclic in character.
Het erocyclic groups that may be nentioned include benzodi oxanyl,

benzi m daz ol J1et (a6 Eleb o erune, (At Bia Bl 1enRERE ScE BRK, rontaining.o ; oy
e Tt R Ol DI et e ey
2- oxazol i donyl 3 iaXggRhYhe t Bah%& 'at R REERZHRY s s&hpﬁfdgbﬁ)’éen

i nyl
pyranyl, pyrazi nyI pyr azopa}, pyri pyrim Qg pyrrol .1di nonw

pyrrol i di nyl anRYVAFEVENY Het PHEDI! Hedly Bocals beUfIY saikatedUpbatpny! |
3-sul fol enyl, ?etrahydr?ﬁy%yl tefr?hydrof uirﬁédr){yl tel'?lrazo |yl ﬂ,'p ¥

t hi adi azokyl unls@tut'dtbd,zﬁdhblly ixbnfaw:l, patthy aﬁdmmnnﬂl,ortbmwlm ¥ charctére | i ke.
Val ues of Het' that nay be mantloned i nclude pyridyl. Values of Het6 that
may be nenti dfeterocynlit ugeoupsnzhbali anapy be lnwmmndphmludyl benzedinyanyl,

i soqui nolinyl, isoxazolyl, 2- oxazolldonyl pi per azi nyl,  pyrazol yl
pyrrolidi non)blcnmolcﬂafﬂf thll%ﬁ!lzaé&x@iy Val brsgossrangh, g t b W%ﬁ%‘aﬁ@ﬂent i oned

'%T‘Z', it hf%;i nlzwdéaglyhi% eaLohatp iRy oo ?&m@i&? b & udghmmanylh

. i . 24

bzmg”fhpdd el ¢ gﬁ%pﬁf’”yﬁlg%ﬁﬁmﬂwﬂt%@ oA, olmiFRe e ana
I m dazz)l Iyﬁ | %a‘#m?{w yén ﬁg‘%lg‘?gﬁ? no?foﬁﬁ1 rﬁ%ﬂ\/'g djg@do hkgl‘ihh)falf may be
mentioned | nQ'-éb@'&dI‘idﬁ)ﬂ?D' bR¥olyl, \/ﬁhﬂiﬁﬁzﬁfgl H?ﬁpf?ratlhﬂ ﬁﬁjerhﬁnﬁprgburﬁqd

i ncl ude benzonorphol i nyl. Val ues 1 that may menti oned i ncfjude

i soqui nol i nylpyrd.ﬂr)n;asspymmnylg\n sgyrapalyl,f | peidingt, (pialumd)d H@.ﬂmllc@nmﬁﬂs may be
substituted 30 by one or nore substituents ingluding. ? €¥ano hal o,
nitro, G _6 \nprodidiaylyepyrrolinyl, pyrrolyl, quinazolnyl, quino myl sul olanyl,

3-sulfolenyl, tetrahydropyranyl, tetrahydrofuranyl, tetrazolyl, thiadiazolyl,
15 thiazolyl, thienyl, thiochromany!, trjazolyl and the like. Values of Het' that
may be mentioned include pyridyl. Values of Het® that may be mentioned
include benzodioxanyl, benzomorpholinyl, furanyl, isoquinolinyl,
isoxazolyl, 2-oxazolidonyl, piperazinyl, pyrazolyl, pyrrolidinonyl and 1,2,3-
thiadiazolyl. Values of Het® that may be mentioned include pyrimidyl,
20 quinazolinyl, tetrazolyl, thiazoly! and 1,2,4-triazolyl. Values of Het’ that
may be mentioned include benzomorpholinyl, 2-oxazolidony! and
piperazinyl. Values of Het'? that may be mentioned include furanyl,
itsoxazolyl, pyfazolyl, pyrrolidinonyl and 1,2,3-thiadiazolyl. Values of Het'*
that may be mentioned include imidézolyl, 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



1 JAN 2005 PCT/S EOL /01544 al kyl (optionally term nated by 95 JAN 20[]5

105

-N(H) C(O CRME)P Cl 5 al koxy, Het', aryl, -N(RI Sa)R15b, Cé)

C(OCR' SQVOIHPHI(R 5e)Ri 5 ., - (Rls )OO Rt 5hr  -N(RLS ) CF )T{Q(EWBD)*R 5K,
-N(R15m S(O) 2R 4b, _S(O gRt4c -OOS(O)ZRiid and -S(0O 2N(RL5n) R15P) (wherer n
Het', aryl, Rl4a to R14d) R sa to k15P and g are as 5 herei nbefore defined).

V\hen a Het (Het' to Het23) group is substituted by one or nore Hett and/or
aryl group(S)arkylz@nbhmﬁémﬁmddbg -N(Hr)a(@om‘r)l clsybmwé{mt sarylpy not

itself (thenselv be substituted by any aryl and/or roup (e}h

Subst i t uent s .pRMHE} R‘@‘l—lei{j(())ﬁ‘ LQ&D)@RE&,{)SC@)N(RAH&RQF -a\ﬂﬁ?c C(E0R,

| ocated on any atom I n th system | ncl l.fgll ng a tq4cheteroat am The poi nt
of attachment-NgRHE(QOMNR: )th )S@hRmay géO) , ap(@)dn | mndhe ring

system i ncl udin £ BRPS oprr ate) a heterpato to Het 23)
groups nay al- g({%h&({{ﬁg D}Rre )\(-Wh:ﬂ’felgﬁﬁﬁ dﬁl@lacfg f agﬁor’ﬁ-ml?ﬁg?&en@céﬁ?ﬁﬁélq %rcaﬁ,scept abl e

?ﬁéi Kgé' ééfd'b&a@:c' ﬁg%ﬁé"étaﬁpe&dpl iag Gt G| (p HEEoppianp Chelm"o%lbrﬁaﬁ‘a@@"élie?o
3,7 3,3. 1 l
o um eal (00PN et phoRar Dah oONEEY HEE | At oA eE Ao
He He
gges Log rteprslie“gsét'l_{t%ﬁl%%'r}nl{i‘lra rtg%ree nt's Ké%?%)ﬁﬁ?i Bg%a%@ represent 0

when the groyp %TQ)@((% 4C3Bstite88 Nbn dseta(Hab kst HetONpreupsamdy, Whaere Het' to
Het 23) or R6 an r does not represent O when the group S(O,R33 is

present as aa at&ud:i&t lovatah @l katly gtampir the xﬁeﬁgrg{srtmemdudm@ The
conmpounds  of e invention may exhibit tautonerisn-. tautomeric forns
and ni xt ues hetmmoetmim.arlhe peihiiof ttaghongnd ctfriéets(&ﬂsetmﬁct STQURSTRRY PE The

conmpounds of the inventio y also co e or nore tric
w vig any atom 1 tITe rrng system mc[l]ufﬁng (wﬂere appropnatafxrﬂg?eroatom.

Het (Het' to Het™) groups may also be in the N- or S-oxidised form.

Phannaceutically acceptable derivatives include salts and solvates. Salts
15 which may be mentioned include acid addition salts. Pharmaceutically
acceptable derivatives also include, at the 3,7-diazabicyblo[3.3.1]nonane.
nitrogen, C\4 alkyl quaternary ammonium salts and N-oxides, provided that
when a N-oxide is present:
(a) no Het (Het' to Het®) group contains an unox1d1sed S-atom;
20 (b) - p does not represent 0-when B represents -L-5(0)-;
(c) q does not represent 0 when the group -S(O)qR”"‘ is present as a
substituent on aryl, Het (Het' to Het™) or RS, 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 asyrmetric

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



30 carbon atons and may therefore exhibit optical and/or di astereg J ‘
I sonerism WO 02104446 12 0 5 JAN 2005, PCT/SEQ /01544 Di ast er eoi oﬁm&N 33@5
be separ at ¥® @4iH§ conventional techniques, e.g. chronmat ogPEPSEOLF1SH4
fractional crystallisation. The various stereoi sonmers my be isolated by
separation of a racernic or other mixturk of the conpounds using '
conventional, e.g. fractional crystallisation or HPLC, 5 techni ques.

Alter nat| Vel ynlligr(Rsbiert bty G shSRURISuSRY BouvefRitalVtech Rkl 0B the

appropriate optically active starting nmateridls under condit _ i ch
wi |1 not Causcﬁuéﬁﬁﬁj(’%iﬁgly G RhcEhdlesdSalliafion0’ The veEblY aftblaisottersf or

exanple with a hono acid foll owed by separation of the diastereoneric

esters -by conpeptberigblabRhngy cepgratibhLeX d eacdmivreirogttaphiirtee of Ithea) . All
stereoi sonmers are included within the scope of the invention. Abbreviations

are |isted atconsowrns ofinghcenwemtiontl, cagi dractibmaCarpstaiitatioh ohedPh@Enti on
that may be nentioned include conpounds of formula-1, as defined above,
wi th the additechmiguesor oddtsmativaly the ideswgd ropRzal dperaswnmayCbesmadeyby
(optionally substituted by one or two .aryl groups), then: (I). when R4
represents Hreagtion a‘l’f’iﬁh,e APPIPPTHME RAptigallye tardiveyistatting  maferialsy adders —o;
R7 represents H,.Cl. 6 agl.kyl -C(O)R Oa; and ..R6 represents.aryl; then B
does ot - r eprasadiors, Wughpd] ¢t ShiSe dneRiaiPR L P oEs NS ghnby - and
25 R4 and RS -Dek =Q T .epresent
Cra al iyl or SREGEHo 0t RRGHIE Wit 2 HbeiBGniEd ot ISR cB Yy SepdiatiGh
of the diastereomeric esters by conventional means (e.g. HPLC,
10 chromatography over silica). All stereoisomers are included within the

scope of the invention.
Abbreviations are listed at the end of this specification.

15 Compounds of the invention that may be mentioned include compounds of
formula'l, as defined above, with the additional provisos that:
(i) when R? represents Cy alkyl (optionally substituted by one or two
aryl groups), then: :
(I) when R représents H, Ci4 alkyl, -OR’, or RY, together with R’
20 represents =0;
R’ represents H, C,¢ alkyl or -C(O)R'®; and
R 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 C,_5 alkylene; :
(i) when R® represents -C(O)R'S and the group -A-C(R)(R%)-B-
represents C, ¢ alkylene, then:

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




(ii) when R2 represents -C(O R16 and the group -A-C(R4) (R5)-B- rew enéﬁ 5
Cl.6 al ky:\ﬁge thgn: 30 (1) R 6 does not represent aryl; and/or Y Z;J 42@
13 0 5 JANYOIRBBCT SE01/ 01544 (1) R3a and Ras do not botAEWSEMALH: C 1.4
al kyl or they do not together represent C3 5 al kylene; and (iii) when R2
represents -S(0) 2R22; R3a and Ras indepéﬁdently represent Hor CIl-4 alkyl;
and 5 R6 represents aryl; then A and B do not sinultaneously represent

di rect bonds, inéw?! waa&ﬂvg%r@vhé%oﬂﬁyﬂegwseﬂp@[ URISS SorOtHS WbSKot
specified, are ptionally substituted as descri bed hefeinbefdre. to

Compounds of the invejgdtmrbﬁﬁgseﬁte& 2hHglde; ardt i oned include conpounds of
formula 1, as defined above, with tf’ue addi tional provisos that: when R3a

and R 3b i nd¢jifnaemnnl B’ reppeseatsiS(8),K3; 4 al kyl, OH or N(R39)R38c; and R39

represents H or ijr6- al Igﬁ/[, then: 15 (a) when R2 represents CN or Cl-6 alkyl
optional | y subst R taed RSy irdependgmyojepaeseot Hrent O« #kyl;aamd R31 i ndependent |y
represent H Cl.g.alkyl or C3 8 cycloalkyl; Het9 represents an

unsubstit 8t ed, s&t JEREESENS3YE 0 8- nenbered heterocycl e containi ng one

nitrogen atom (vi.a whic tomthe 20 heterocyclic, qro is attached to the

r:ast gf t he rml(\élgéﬂne@l;an d&rﬂ?tﬁgnﬁg‘?"FFqué r@%@#npﬁugﬁﬁa@sr epresents phenyl
bstituted i.n t i - - it] ti .0t b

Sy o "N, A R PRI R, R ol e TR

-J-O5 and  gptionally substituted as described hereinbefore.

10 Compounds of the invention that may also be mentioned include
co.mpounds of formula I, as defined above, with the additional provisos that:
when R* and R® independently represent H, C.4 alkyl, OH or N(R®R®",

_ and
R¥ represents H or C)_¢ alkyl, then:
15 (2) when R represents CN or C, alkyl optionally substituted by OH,
NER*R? or Het’;
R* and R independently represent H, C, ¢ alkyl or C;5 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* arid R® both represent H; and

R® reﬁresents phenyl substituted in the meta- or pdra-position (relative

to the group B) by CO,H or NHZ', then:

() when A represents a direct bond, C, s n-alkylene or -J-O-; and

25 J represents C,.; n-alkylene;

then B does not represent -L-N(R")- or -L-O- (in which latter
two groups, L represents a direct bond o;' C,4 n-alkylene and is
attached to the carbon atom bearing R and R*); and

(11} when A represents -J-O-; and

10 J represents C;.; n-alkylene;




25 J represents C2.3 n-al kyl ene; then B does not represent -L-N(RLE)5 JAN 2005
-L-O (in which latter two groups, L represents a direct bond or C -4

ii-al kyl en80d384446 attached to the carbon atom bearing R4 BGHSEYLOIGHY (ii)
when A represents -J-O; and 30 J represents C2_3 n-al kylene; 0 5 JAN 2005
WO 02/ 04446 PCT/ SE01/ 01544 14 then B doek# not represent a direct bond; and
(b) when R6 represents Het6; Het6 represents an unsubstituted, saturated 3-

to 8-nmenbered heter A LAy ] om (via which atomthe
Rt Bedﬁgs{ﬁecg r?’gfbt@ﬁx?@d&éét 2t

s heterocyclic group 1s atta erest o e nol ecule); and the group

-A—C(R4)(R)-Qb)reﬂﬁ@ﬁgﬁg-@r@sén@m%ll kyl ene; then R2 does not represent: (i)
Cl_6 n-al kyl, which alkyl  group is optionally interrupted by 0 and is

terninated by N RBtR3tepmeséiR82 anwharsabstithdongankad0 Bndo RY-niceiicteant s H
or phenyl substituted in the nmeta- or Para-position (relative to the point

of attachment) byet&@GRytler chibaiming the aithegen eptogsnics whivh Gtdm6 thekyl ;
and R32 represents H or phenyl substituted Iin the neta- or para- position
(rel ativesto the hetdracydic graupohmttachedip tbezestof thenolesule);ignd C(O R,
wherein R 6 represents H or_phenyl substituted in the neta- or

par a- posi tion (rdhagraup T*%'Q&E)@%i)‘fﬁ" spresendhnentallygne;cooH or NH2; (iii)
-S(0) 2R22, wherei 2 regre‘%ents henyl substituted in the neta-

or par a- posi ti on (R&R} Bt dP&S DO FHECHHNt * of attachment) by CO2H or 20 NH2:

(v) -S(O2N(Re) %4; d‘ﬁ%—%&k@l, which alkyl group is optionally interrupted by O and
: is terminated by N(R*R>?' or OR*; wherein
10 one of R* and R* represents H or phenyl substituted in the
meta- or para-position (relative to the point of attachment) by
CO,H or NH, and the other represents H or Cy ¢ alkyl; and |
R* represents H or pheny! substituted in the meta- or para-
position (relative to the point of attachment) by CO,H or NH,;
L5 (i) -C(O)R'®, wherein R'S 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 bara-position
(relative to the point of attachment) by CO,H or NH,; and
R* represents H or C, 4 alkyl; and
25 (v) Ci4 n-alkyl, which alkyl group is terminated by phenyl, which
phenyl group is substituted in the meta- or para-position (relative
to the point of attachment) by CO,H or NH,, and which alkyl
group is interrupted at the B-position (relative to the point of |
attachment of the phenyl group) by O.
30



R23 represents phenyl substituted in the rneta- or para-position (rel)ANi 9485
to the point of attachnment) by CO2H or NH2; and R24 represents Hor Cl-6

al kyl ; and¥92446 C3-4 n-al kyl, which alkyl group is termnm R&TEEW) I Hhenyl |
whi ch phenyl group is substituted in the neta- orpara-position (relative

to the point of attachnment) by CO2H or NK2, and which alkyl group is
Interrupted at the P-position (relative to the point of attachnent of the
phenyl group)_ by 0. 30 WD 02/04446 15 0.5 JAN 2005 . PCT/ SEQ / 01544 Furt her
conpounds of E"(ﬁé‘iern?/@!ﬁpp % Hft theayinkentigtht iahdnay nks aentiensd st s

formula X, as defined ove,, Wi th,the ditional,praqviso that:. does not
represent: (i‘*)onlﬂ?”ﬁ‘ﬁé Qgg?lil?‘%}ta\gld?s Q&ﬁ%ﬁfﬁ%ﬂswlﬁoﬁgﬁﬁéWLHf%ﬁ% ycl e
cont ai ni ng sO(goe ni r%ﬁ%n‘ﬂ&tom (via which atomthe heterocyclic group is
attached to tHEFIY IGPHE nof ecul e); or (ii) phenyl substituted in the

meta- or par ?ppoihtﬁ&ﬁbé{i&ﬂtﬁi;%é?unr;age&aﬁg 5@[&)33&@@%%&’1’18%&(5 c'HHﬁ%%isn Furt her

conpounds of ‘t'he i nvent on nent’1 one ude I n

whi ch R6 represenfys rﬂ&_&sg%ne ;a’w’bxﬁf(vﬂf QAR aoaptﬂeqm&ﬂdeg%@@&éﬁwsesuam or

term nateé (as appropri y ‘one or nore substituénts sel'ected from -OH,

cyano, hal o, nitk@hdFesbobilieyholeRld)opal |y term nated by -N(H) C(0)0ORl4a),
Cl-6 al koxy, aryl, Het7, -C(ORl50, -C(ON(RL5¢e)RI sf, is -N(Rfsg)C(OR s"",

-N(R 5') C{ @ K{RLpheRy5ubstit(te] Sntist M)e2ir1dipara(edsiibe ¢telativeS{aORgripand
-S(0O 2N(R Sn) R15p, or, when R4 and R5 together represent =0, R6 nmay
represent C 1.6 &)k CORHedwNHad conpounds of the invention also include
t hose in which:

10 Further compounds of the invention that may also be mentioned include
those in which R® represeflts aryl, which group is optionally substituted
and/or terminated (as appropriate) by one or more substituents selected from
-OH, cyano, halo, mnitro, C;s alkyl (optionally terminated by
NH)C(O)OR'™), C,5 alkoxy, aryl, Het!, -C(O)R™, -C(O)NR"*)R",

15 'N(RISE)C(O)RISh, 'N(RlSi)C(O)N(Rlsj)RiSk, ‘N(Rlsm)S(O)2R14t: 'S(O)qu4c,
-0S(0),R" and -S(0),N(R”"MR'?, or, when R* and R’ tagether 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)Rg, or R, together with R®,
represents =0; | |
R’ represents H, or R’, together with R*, represents =0;
R’ represents H, C,4 alkyl, optionally substituted phenyl, -C(O)R'®, or
_C(O)N(R''5)R!:

25 R®represents H, Cy4 alkyl, -C(O)R'™, -C(O)OR'® or -C(OIN(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,

10
or R represents H;



20 R4 represents H, Cl1_2 alkyl, -OR7 or N(H R8, or R4, together Wlb%—giN 05
represents =0; R5 represents H, or R5, together with R4, represents =6 R%
represent sWol02/¢}46al kyl , optionally substituted phenyl, -C(EJRIBH/01844
-C(ON(R11la)Rl 1b; 25 R$ represents H, Cl1_, alkyl, -C(OR'", -C(O ORbob or
_C(O)N(R la)R tb; Rlaa and R10b indepengently represent, at each occurrence
when used herein, Cl1_5 alkyl (optionally substituted and/or term nated by

t i L ugnt | ect,ed f h and phenyl ), ti | | )
Subst 1 uted Ahandid Rer IBeRFHERHE SEPRPSoRl, Al R e b s ELssaerls
PCT/ SEO1l 01544 R1 d i dent | t h
rian vase nertbidh Gy b ontgniEBIRR AuAR eBlandh, A oo
t i nated b ti ted f hal d phenyl); A
rapresents - SuBRFuBhtsRlEs OB LAIERRYET. Ui 16O bond, "CL-4 4l kyl ene,
-L-N(H) -, _Li‘ﬁw‘}‘gé%%‘G‘ngl‘Nggian ch latter three groups, L is

attached.to e ‘carbon at om be d R4 and Rs }; Grepresents a direct

bond or Ci-4 §9Rs e aljk e; .t e §sentsy Cl- 4
al kyl ene; %RG E?E r gsent 3 déf%ﬁyo,%al—let'% a(l%lteﬁm’ofil m?gh’ g}‘r OS%%{ gir}eiogjtli Cg%al |y

substituted whicRNgtar thiey eraiphs L isuattiched abaké edrfomomory dearnp® bandi tr o,
Cl-4 alkyl, C1 4 alkoxy, optionally substituted phenyl, . -N(H) R15b,

-C(ORsc, RJPONHRI5 , -N(HC(OR S, -N(H C(O N H) RL5k - N(H) S(0)2R 14h
15 -S(0) 2RE4c_and -S(0)2N(Ri sa)R Sp), or, when R4 and R5 together represent
=0, R6 may r &prepsesantTa direat kgnd or C, 4 alkylene;
J represents C, 4 alkylene; '
10 L represents C;4 alkylene;
R® represents phenyl, Het® (bdth of which groups are optionally substituted
by one or more substituents selected from cyano, halo, nitro, C;4 alkyl, C4
alkoxy, optionally substituted phenyl,. -N(EH)R"®, -C(O)R',
-CON(ERY, -NH)C(OR'™®, -NH)CONHEHRY¥, -N(H)S(0).R'®,
15 -S(0)R' and -S(0),N(R"MR'"?), or, when R* and R’ together represent
=0, R® may represent C,.s alkyl;
R® represents -CN, Het, -C(OR', -C(S)ORY, -C(SN(H)R",
~[COLNER™,  -[C(O)L,ORY,  -S(ORR™, - -S(O:NR™RY,
-C(=N-CN)N(RP)R? -C(=N-CN)OR¥ or C,.q alkyl (which alkyl group is
20  optionally substituted and/or terminated by one or more substituents
selested from -C(O)R*, -C(O)N(H)R™®, -N(R*)R’!, -OR¥, -S(0).R",
halo, -CN, optionally substituted phenyl and Het’);
R'® represents optionally substituted pheny}, Het'® or C alky! (which alkyl
group is 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, 4 alkyl, -C(O)R** or -C(O)OR™;
R' represents H, -C(OYOR™ 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™®);




R2 represents -CN, Het5, -C(OR 16, -C(S)OR17, -C(S)N(H) R18, 05 JAN z[mﬁ,
-[C(O J2N(H) R2ob, -[C(0)120R21, -S(O 2R21, . -S(0)2N(R23) R24,

- C(=N- CN) N¢B23pH36, - C(=N-CN) OR27 or C1-6 al kyl (which al KyWCTgEOUpISHS 20
optionally substituted and/or term nated by one or nore substituents
selected from-C(OR 28, -C(0)NH R296, 7N R3) R31, -OR32, -S(0)2R33, halo,
-CN, optionally substituted phenyl and Het9); R16 represents optionally
substituted %?. enyl, Hetl qr C-6 alkyl (which alkyl _group is ogtlonally
unsat ur at ed remresmt(cs Hetil ) gptinntadlyi &ﬂbﬁ%@t%ﬁhﬂyl 02§1t4eﬂrlk§f]n@t’l@§ BiK¥ne or
nore substituents selected from hal o, - nd optionally

substituted gRyI; oRbiwnallyr subsiityteda fars tﬁﬂR&ﬂaw é?b) g Or CMOYIER R12
Cubst i Ut od SHERCOICHB SRR AUy Hr oSBT HSHRLEL eﬁe&ﬁiho? Fom hal o
?gpﬁggen&q lsezlp%z’%?ﬁ'gg gl:]A ﬁ(g’ bs‘i‘lﬁ) ﬁﬂﬁﬁwﬁgﬁofgﬁk;r (V\/m ch al kyl
SUbsti tuents e?%ﬂ R A G S L R G
R23 represe? |cﬁ t%@a?é&lﬁg onéo® RO By 1m5f(@s§@%@éﬁ ﬁ%n‘%%?ﬂ@,pf@ﬂems H or

Cl -6 al kyl pis optionally substituted and/or’ terrinated
by one or moU?Bwpﬂtowmeﬂtaﬁcﬁeireﬁﬁegiofaﬁ@;mﬂyaéuhstm@bﬁ an€/dr-térratdaydd bwhi ch

al kyl group is optionally substituted and/or termnated by one or nore

substi t uent s oaelorcined: sulstit@enta seldeydd Eneh (Gt alk@l Andl 4By, Cpabbudyyl and
optional |y substituted phenyl); |lo R27 represent s optionally substituted
phenyl : R28 mephtbybandoptiomlly subistingpd pherilly substituted phenyl or Het17:
R29b represente H, CI-4 al kyl or  optiopally. substituted phenyl; R3
representt® HKR ofﬁﬂf@ﬁ?& oPtaRndly; Jubs E %En YL (O R37a or -C(O) OR37b;

R* represents C,.s alkyl, optionally substituted phenyl or Het'’;
R*® represents H, C;_, alky! or optionally substituted phenyl;
R* represents H, optionally substituted phenyl, -C(O)R*"® or -C(O)OR™";
R’ represents H, C,., alkyl or optionally substituted pheny!;

15 R represents H, C alkyl (which alkyl group is optionally interrupted by
oxygen), optionally substituted phenyl or Het*';
R* represents Cy.¢ alky! or optionally substituted phenyl;
R’ and R*™ independently represent, at each occurrence when used herein,
C,.s alkyl, optionally substituted phenyl, or R? 7 represents H;

20 R* and R* independently represent H, Cy, alkyl, -SR*®, -N(R®R®, or
R™ and R together represent Cy4 alkylene or -0-Z-O-;
R represents H, C,_; alkyl or a structural fragment of formula Ia;
Z represents Cy 3 alkylene;
R* to R*® independently represent H or C, ; alkyl;

25 R'" R' R' and R* independently represent C,.4 alkyl;
R to RPP R¥® R R¥® R and R*C independently represent H or C_s
alkyl;
optional substituents on pheny!l groups are one or more substituents selected

from cyano, halo, mitro, C,; alkyl, C,, alkoxy, Het', -NH,, -C(O)R",



R31 represents H, Cl.2 alkyl or optionally substituted phenyl; 15 B&%—(Ze AN 2005
represents H C 1-4 al kyl (which alkyl group is optionally interrupt (} Bk/
oxygen), JOpPVYREMéyYy substituted phenyl or Het2l;, R33 repredRWSEQO1B al kyl
or optionally substituted phenyl; R la and R |b independently represent,

at each occurrence when used herein, C185 alkyl, optionally substituted
phenyl, or R37a represents H, 20 R3a and R b independently represent H Cl 2

| kyl, -SR31b RB88 Bh ' @ik @ 1. pl kyl en
or oz 0 RSO G R T OO R RS EOhER B o mul
la, Z repres (%Eggm Iskyl ene; R41 to0 R46 independently represent H or
Cl.2 al kyl; 2§ ) Rllgc R17 and R2' independently represent Cl-a al kyl;

RI5b to R 5p, R2o0b, R24, R26, R38b and R3Sc i ndependently represent H or C
j-5 alkyl; optional substituents on phenyl groups are one or nore

substi t uent s WRe R Edand/60 m%mmseﬁtg{)om(rﬁm%“ G . WhihkRP, r&redemts koxy,
Het ", -NH2, -C(O Rk5e, WO 02/04446 18 0 5 JAN 2005 PCT/SE011015-14

-C(ONH R strublurplGradRent, of puly ), peefeRedlcompiidds(od)faRtulaahihclude
-S(0) 2N( Rl sn) R15P Wien R3a andégor Ri b represent(s) -N(R39)R38c in which R39

represents athesesnrwhichy ml that Bgnguoupof fornula la, preferred conpounds of
formula I include those inhich, i that R39 gro,liﬁ: sR4 represents H -OR7
I

or N(H Ra, oR‘RapresenisttheORvi eNEB)R 1, @pbes togetherovith RS, et H, or R,

together with R4, representss =0, R7 reprasents H_ phenyl (which group is
optionally s SEPISSERY fc;iet?%et @Wﬁﬁﬁﬁ’éﬁfﬁ&wsg ups), -C(O) CH3, or

"AONH - Cly alklents B2 JrERYPERAL 'g'lrodpcst%ﬁ)ﬁ&ila‘thfﬁ’itit{?{ed'%CB}IIE( () O

10  three methoxy groups), -C(O)CHj, or -C(O)N(H)-C, 4 alkyl; :
R® represents H, -C(0)0-C 4 alkyl or -C(O)N{H)CHj;
A represents C.; alkylene or -C, ; alkylene-N(H)-;
B represents a direct bond, -CH,-, -CHz-N(H)-, -CH>-8(0),-, -CH,-O- (in
which latter three groups, CH; is attached to the carbon atom beanng R and

15 R)or-0-
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)CH;, -N(H)S(0),CH; and -S(0),N(CHa),.

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

R* represents H, -OR” or N(H)R®, or R, togethef with R®, represents =0;
R’ represents H, or R, together with R.*, represents =0;
R’ tepresents H, C,., alkyl, optionally substitited phenyl, -C(O)R'®, or
~C(O)N(R”“)R' Ib; o

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

30 HorCy; alkyl (optionally substituted or terminated by phenyl);



A represents Cl_3 al kylene or -C2.3 al kylene-N(H)-; B represents a iUﬂﬂt 2005
bond, -CH2-, -CH2-N(H)-, -CH2-S(0)2-, -CH2-O (in which Iatter-thFl

groups, ChRpiosoats ached to the carbon atom bearing R4 and pLa/SRp1/ors440-; R6
represents phenyl optionally substituted by up to three substituents (in

the Para- and/or ortho- positions) selet®ed fromcyano,' -N(H)C(O N(H)CH3,
-N(H) S(0) 2CH3 and - S(O 2N(CH3) 2 20 More preferred conpounds of the invention
i nclude those in which,. R4 r sents H -OR7 or N(H R8, or R4, together
with R5, repfrd$BHt FrSERE - k3 ﬁ\g@?e%ents H or R5, together with R4,

(SO R a of e ret%(ﬂaﬁﬁ?%%q Crpayle, CHORITL SRR R GR e

cach oocur r N mr?ﬁr?‘?ggépéf T i gaged e aneos A ty“‘?u“ RS or

term nat ed byﬁghenyl) optlonal I y substit ut ed phenyl, or RlCa represents H;
la and R I ndependently represent, at each occurrence when used

here' n, 3o G@Rr&ten@ Adifydt loadtdradg] alkykubstituted or terninated by
phenyl); 0 5 JAN 2005 WO 02/04446 PCT/ SEQ /0154-4 19 A represents -G or

-J-N(R 2)-; Breprpseese@h g abkydenegct bond, Cl-4 al kylene, -L-N(H)-, -L-S(0)2-
or -L-0- (in which latter three groups, L is attached to the carbon at om
beari ng R4 ahdepmsents€eplkilsadt s a direct bond or Cl.4 al kyI ene;

T, e T35 B A BT TR
substituent SbseeneeCto(radm];nrré) ubdihiRats gl Qted Jf'rgmalz@'r{d, }gle, Cia alkyl, Cy.2
0 afkoxy, -C(O)R'*, -N(H)C(O)R™", -N(H)C(O)N(H)R"¥, -N(H)S(O),R'®,
-S(0),R ' and -S(0)RN(RHRP).
When R? represents -S(0),R*, more preferred compounds of the invention
also include those in which:
R* together with R’ represents =0, |
15 Arepresents C4 alkylene;
B represents a direct bond or Cy4 alkylene;

RS rcprcsents. C,.s alkyl.

Further preferred compounds of the invention include those in which:
20 A represents -G-, -I-N(R'%)- or -J-O- (in which latter two groups, T is
attached to the bispidine nitrogen atom); |
G represents C,_¢ alkylene;
R’ represents -D-OR’, -D—N(Rs)Rg, or R®, together with R’, represents =0O;
R? represents -CN, Het’, -C(OR'’, -C(S)OR", -CENR™R,
25 -[CORNR™R™,  -[COLORY,  -S(ORR”,  -S(O:NR™)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)RZB, -C(ONER¥HR?®, -N(R*MR?, -OR*, -S(0O)R>, halo, -CN, nitro
and Het’); .




to al koxy, -C(O) Rl5c, -N(H)C(O)R' -N(HC(ONHR" N(H)S(O)ZRlﬁg JAN 2005
-S(0) 2R 14¢._and -S(0)2N(R' ) R'P). V\hen R2 represents -S(0) 2R22, no

preferred %%Hffgﬂﬁﬁs of the invention also include those i nPGHSBHOIRY,
together with R5, represents =0; 15 A Ir'@presents C 1-a al kylene; B
represents a direct bond or Cl.4 alkyle R6 represents C1_5 al kyl.

Furt her preferred conpounds of the invention include those in which: 20 A

represents - rgﬁré?i(eﬁ'tszlf Het' 300C (i B éw%gr?teésiggr ?‘%UE%UBPEO alln}z 4

attached to the spi di ne 'nitrogen aton
represents - Bub§titutedDaill/o8)tBRninted by b@e@rh%rmhbstﬁ@enfseeéleéteﬂt fror): R2
represents -CN, Hets, -C(0)R16, C(S)CRl? C(S)N(R 8) R19,

-[C(O) 2N R2ba)dR20H, CINQ(M RébRéi ary[S{y) Haék),, - 3(0) 2N( R23) R24

-C(=N-CN) N( R25) R2G, - CI\%I or C-12 alkyl (which alkyl group is
substi t ut ed dta:presemtsnarat eby(btmté\ of whlch gl tauermlmhhiteabtaﬂi/@r om
-C(0)R28, -C(O N(R29a) R29Db, S@N% -5(0), R33, halo , nrtro
and Het 9)5 WBTOBNa#AA8S 20pBIAEN L O0S ormmneeabmmmsmetc ef'pcr

Het 14 or C1.6 al kyl .(which al ky up. i s optionall |tut a,pd/ or
t er mi nat ed b?Y%‘Hb g Ftéoas bs I‘E)ae ogall EGFWT@FQS%P%%T? %ﬂ{l
- N(R34) R35, 7epr t.-u; asey| q%r(sbot hcg{))%rﬁh groups

are substitu Qﬁ 5 rm ed ( oprié '0Né

d a
b [ 1 |
Cermi nat ed by CREMIE, OFCR 148) " o TRy aryl N n,)@gﬁ?lﬁi% T
NERP™S(0),R™®, -S(O)R™, -03(0)2R"‘“ and -S(O)ZN(R”“)R‘SP) or,

10 when R* and R’ together represent =0, R® may represent C, ¢ alkyl.

Preferred compounds of the invention include the compounds of the

Examples disclosed hereinafter.
15 Preparation

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

preparation of compounds of formula I which comprises:

20 (a)reaction of a correeponding compound of formula II,
R3b R3a

R4

R N—

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

compound of formula III,



-C(O N(R15e) R 5f, N(R15g)C(0)R15b, . -C(OR'", -C(OORsd -NR

151 ) (O N(R15; )R 5k - N( R sm) S(0) 2R14b, - S(O) gRl4e, -0S(0)2R 14d a@d JAN 2005
-S(O, N(R'woRkioR)460r, 1o when R4 and R5 toget her representpcRsedR®15RY
represent Cl_6 al kyl. Preferred conpounds of the invention include the
compounds of the Exanples disclosed herginafter. 15 Preparation According
to the invention there is also provided a process for the preparation of

conmpounds of formula I which conprises: 2Q_.(a) reaction of a corresponding
conmpound of forrmula I, R3b @2&3 1 ere R2, R3a, R 3b and RQL to R46 are
as hereinbefore defined, wth”a cgrpound of formulgylll, WO 02/04446 0 5
JAN 2005 PCT/ SE01101544 21 R6 L17” /\xdéll R4 RS wherein L' represents a

| eaving group (e.g. nesylate, to Iat% or halo) and R4, R5, R6, A and B are
as hereinbefore defiped, for exanple at between -10C and reflux tenperature
in the presenekerein b sepresgnte ajgsengegrgup fe.gr masklatentonplats okkao3)andnd an

appropriate qrgani ¢ solvent (e.g. , dichl gronpthane,. acetonjtrile or DVSO);
(b) for conpdimcﬁ's:g%ﬁ,f‘%raﬁalﬁ areias hgrembe fe;%éj%;’égerf@%eéa@f’ at geveeny agnent

f for ' '
of formulal alb‘;‘b.mg]rllcf f}eﬁ\mr{e ermeﬁse%gt%l?e % lek&eesgr?cea% §4s1ﬁlc1a%1§ 4589 et.gh.er

5 triethylamine or K,CO;) and an appropriate organic solvent (e.g.

dichloromethane, acetonitrile or DMSQ);

(b) for compounds of formula [ in which R represents a structural fragment
of formula Ia in which A represents C; alkylene and R* and R’ together
10 represent =0, reaction of a corresponding compound of formula II, as

hereinbefore defined, with a compound of formula IV,

- o}
RE\BM | v

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**)R**"-
and R represents a structural fragment of formula la, reaction of a.
~ corresponding compound of formula I in which R or R (as appropriate)
represents -N(H)R**, wherein R** is as 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* tepresents -OH or -N(H)Rs,
25 reaction of a cormresponding compound of formula II, as hereinbefore

defined, with a compound of formula V,




lo represent =0, reaction of a correspondi ng. conpound of fornula bl 3&
‘herei nbefore defined, with a conpound of forrmula IV, wherein R6 an %J e 2008
her ei nbef O¥F@ 038444hed, for exanple at room tenperature in tPET/SEREALE of a
sui tabl e organic solvent (e.g. ethanol); 15 (c) for conpounds of formula I

i n which R3a or R36 represents -N(R39)R28c- and R39 represents a structural
fragnment of fornmula la, reaction of a. correspondi ng conpound of fornula I
in which R3a or R 3b (as appropri ati_)___gﬁpresents -N(H)R38', wherein R33c is

0

as herei nbefore defined, mﬁthg?EQQ; npound of formula Il as herei nbefore
defined, for exanple under ¢ I'\j ons descri bed hg¢rei nbefore (see process
step (a)); (d) for conpounds fo la | in which R represents a fragnent
of formula la in which A represents CH2 and R4 represents -OH or -N(H) RS,

ot i nod, wi+ RISGSRRSBI T S aoy et odain e ke FeCiolt ¢ 5 a
B are a5 hor SPAREbos SxisiRct ptyed AR 7k, B & ERLR i Bee (0 57
o conol (e, Pt W acRAREE Pdtic Rk BDIGHSC AER fRIB G4 PR oy

and watery; (8tohfdfile QRIS 4 RiweH A dldbdliaeld widerer Rib represents
-N(R39)R38, and R39 represents a structural fragnent of formula la in which
A represents

(e) for compounds of formula I in which R* or R® represents -N(R*)R™

and R represents a structural fragment of formula Ia in which A represents

CH, and R* represents -OH or N(H)R®, reaction of a corresponding

i0 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 R’ 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. C,) alkyl alcohol);

(g) for compounds of formula I in which R and R’ both represent H and (1)
25 A represents a single bond ot -J-N(R'®) and B represents C, alkylene, or
(2) A represents C ¢ alkylene and B represents N(RY) or -N(RU )-L-,

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



CH2 and R4 represents -OH or -N(H)R8, reaction of a corresponding §G& JAN 2005
conpound of fornmula | in which R3a or Rib (as appropriate) represents

- N( H) R38c, WiHB{ld#4¢ R38c is as hereinbefore defined, with a REgRIU0LEIGf
formul a V as herei nbefore defined, for exanple under condi tions described
herei nbefore (see process step (d)); 15203f) for conpounds of forrmula | in
which A represents Cl1 5 alkylene B represents Cl-4 alkylene and R4 and R5
bot h repres

ot R’ i et B S oia e S0keRRR YL Y ORI L ab AR,

reduci ng age c conditions, for exanple by
activating tﬁéAﬁng§gﬁ @iggaﬁgﬁﬁﬁﬁgﬁﬁéggbﬁgﬁﬂappropriate agent (such as
tosyl hydrazine) in the presence of a suitable reducing agent (e.g. sodium
bor ohydri de or sodi um cyanoborohydri de) and an appropriate organi c sol vent

(e.g. al O\A/er(r%%e cofﬁ%xoﬁﬁd@'dﬁforﬁ&@ﬂol@ whﬁéH A Qé%r QEmeUNds afibylé@ npl @ | in

whi ch R4 and both represent H and esents a si'ngl e bond or

-J- N(R' 2) sandeftes&its @séiné Eondal®y, sl len@f -IL2Y epL SoCIL®)aliy! ene
and B repr esenII?rs N(R13) or -N( Rl&)-L[k? reductrmgkny of ?(e@gérespondr Eg
conpound of fvdrmhrllﬂ:tdr threevgrioops RirepreseRS 0, Halkaber2Q0R" rafesintO O Gnd

PCT/ SEQI / 01544 23 et her represent =0, in _the presence of a suitable
reduci ng agerﬁ r(e@r@cn LHAIBﬁJ}Cfmmoﬁrﬂ W@Qﬂﬂ@gec@ﬁpfﬂéﬁld o(fefogmuﬁaqir)m (h) for
conpounds of far swhich A represent C 1-6 al kyl ene represents
a direct bonavhlemi é‘lnﬁly nf@ge eI NeRFesFot =Q,. @@Prsrgnce of a(ﬁwme ‘

| atter three s Lr Cl-4 al nd R5
repr esent s Hrop e 2pat F?ﬁ@@&&&ﬁl&rﬂ%&% SEniGORERETE & THEY i ch
R4 and R,toget her repr esent =0, in the presence of a suitable reducing

agent (e.g. NaBH4) and an appropriate organic solvent (e.g. THF); 10 (i) for
conpounds of (fofgfbdnpourtswbf oromBa Rl WRsich Rt hat@ MBSk ddpresent H,

reduction of a corresponding compound of formula VI,

R4t

Vi

No—pg1 -

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=0O group is activated, the
20 activation step may be carried out at between room and reflux tempcrature.
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



reduction of a correspondi ng conpound of formula VI, VI R wherein Ejﬁe Rﬁcm
R41 to R46 _are as hereinbefore defined, and in which the 15 bridg 46
group may WROHBH#at ed using an appropriate agent, such as RGESEH{PAFEzI ne,
in the presence of a suitable reducing agent (e.g. sodium borohydride,

sodi um cyanobor ohydri de) and an appropri2dte organic solvent (e.g. a |ower
al kyl al cohol), or under standard Wl ff-Kischner conditions known to those
skilled in the;ark. = r i tj vat he 20.actjyation step
may be carri WS@@&WMR%O% g%gpfregt;rﬁ‘%xbfgrgglgqagteuﬁggaqx% aF}ﬁjZecpgeSence
of an approp%&eqlt eacqapani c solvent (e.g. a lower alkyl alcohol such as

met hanol , et hanol or’’'l PA), whereafter the reducing agent nay be added to
the reaction mxture and the reduction carried out at between 60C WO

02/ 04446 24 0 5 JAN 2005 PCTI SE01101544 and refl ux, advantageously in the
presence of )y} taRipduRdafiforagiadl (€ vehich agetdfRECiE R*P irkplegéntsaqgpounds
of fornmula | “in which one of R3a and R3b represents H, 5 and the other
represents - &l thiedtiedr mpravents COH; esdautibnngf eosgroespdnding eompoany! of as

herei nbefore defined, in the presence of a mld reducing agent, e.g. sodium
bor ohydri de, famuilanVhpay bpraishefonr dafined,sol denprésenge of almudrreducmgol . such
as net hanol or ethanol); to (k}gl for conpounds of fornmula I in which R3a and
Ri b both rep&8¥ne-g ordBEn herohwlwelsy, angran ApprepsistReszame srRIEHt egetaher
represent - Z-0, -O7-§ or -S-Z-S-, reaction of a correspondi ng conpound
of formula qwgsaicq)]}éqleﬁuﬁsgé{sy@h@éq%lq;&ﬁl}amﬁ,h a conpound of fornul a HOR38a,
HSR31b, HO Z-OH, HO Z-SH or HS-Z-SH (as appropriate), wherein R38a, R38b
and 1s Z are as herei nbefore defined, under appropriate reaction conditions,

for 10 (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—,A-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** R*®® and
15 Z are as hereinbefore defined, under apprdpriate 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 VI,

Vi
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conpounds of forrmula | in whig
ot her represents if, reduction
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nt H, using a compound of formula VIII, |
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Cig alkyl and L' is as hereinbefore defined, for

ns that are well known to those skilled in the art;

rmula I in which R' represents a structural fragment

i B represents -L-O-, reaction of a compound of

R3b R3a

A3

: N"—fA7<L———OH
R RS

LR’ R*'to R* A and L are as hereinbefore defined,

with a compound of forjula X,

20 R°OH
in which R® is as hereif
conditions e.g. at betwe

presence of a tertiary

X
wbefore defined, for exampie under Mitsunobu-type
en ambient (e.g. 25°C) and reflux temperature in the

phosphine (e.g. tributylphosphine or triphenyl-




-A, L- OH R4 wherein R2, R3a, Rb, R4 R5 R4'" to R46, A and L arevﬁg JANRGZ[mﬁ
herei nbefore defined, with a conpound of formula X, 20 R6OH X in Ich

is as her YA E defined, for exanple under M tsunobu-typRCEHERMASbhs €. g.
at between anbient (e.g. 25C) and reflux tenperature in the presence of a
tertiary phosphine (e.g. tributyl phosphidge or triphenyl WO 02/04446 26 0 5
JAN 2005 PCT/ SEA /015-14 phosphi ne), an azodi carboxyl ate derivative (e.g.

G ot o 2! LRSS, Bty BRI S U R Dl (o
d f,f la | 4 :ch R,. t t tural f t f
Co o 1 At e P S Ra LR R BRP ghy

(wherein the - o tached to the carbon atom bearing R4 and
R5), reacti or(lig% H%I%%rp%%%td(}ﬁeﬁ%rwl a X, Rb RBa Xi Rr~ R4 RS 10 wherein

A$ represents ClL 6 alkylene and R2, R3a, Rib, R4, Rs, R13 and R4' to R46
are as hereinbefore defined wwth a conpound of fornmula Xll, R6-L-L2 XlI

wherein L2 r¢py Ryedhpdurdedf foemalolin shivh RSrdrbentah kanensal frapdleat
per fl uoroal kane sul fonate or arenesul fonate, and R6 and' L are as

of formula Ia in which A represents C, alkylene and B represents
—N(R”)—L— (wherein the group -N(R”’)- is attached to the carbon atom
bearing R* and R?), reaction of a compound of formula XI, |

R3b R3a

R41

Xl

N——pa H__Rw.

Rs RS

10 wherein A® represents C, 4 alkylene and R%, R*, R*® R* R? R" and R* to
R* are as hereinbefore defined with a compound of formula X1,
RS-L-L? X11
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,



is hereinbefore defined, for exanple at 40C in the presence of a sufjttajAN 7005
organi c solvent (e.g. acetonitrile); (p) for conmpounds of fornmula | in which
R represeh®&28déryctural fragment of fornula la in whi cRCRAEPEPISEEent s
-D-NH2, reduction of a corresponding 20 conpound of formula Xill, WO
02104446 27 R N 3 0 5 JAN 2005 PCT/SEO27 01544 wherein R2, R3a, R b, R5, RG,
R4l to R46, A, B and D are as hereinbefore defined, for exanple by

hydr ogenati on at a suitable p(rgg,gsure i the presence of a suitable catalyst
(e.g. palladiumon carbon) and“aq appropriate solvent 5 (e.g. a

wat er - et hanol m xture); (q) for npounds of forrmula | in which R4
represents -D-N(R9) C( Q) NH(RR43i by} reactiomspf a correspondi ng conpound of
formula I in which R4 Fepresen with a conpound of fornula XV,
10 R'bN=C=0 XIV wherein R i etei nbef ore defined, for exanple at
anbi ent tenperature (e.q/ phesence of a suitabl e?@ﬁl vent (e.qg.
benzene); (r) for conpo n which R4 represen
-DNH[C(O]2NH2, 15 ction ¢#4a qgor KNgspondi ng conpound of formula | in
which R4 represents -D¥ANH2 Ayt h oxal i cR&Ei \ di ani de, for exanple at between

esence of a suitable (':\btrplﬁi%:geﬁﬂe(e.g.
as

-10 and 25C in thg/m
1- ( 3-di net hyl anifR pr(jpyl)-3- ethylcarbodiimde), appropriate activating
agent (e.g. 1-hydroxybenzo triazole), a suitabl eR s(e.g. triethylam ne)

and a reaction-inert organic 20 solvent (e.&.3

)

wherein R%, R™, R® R’, R®, R* to R*, A, B and D are as hereinbefore
defined, for example by hydrogenation at a suitable pressure in the presence
of a suitable catalyst (e.g. palladium on carbon) and an appropriate solvent

5 - (e.g. a water-ethanol mixture);

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

10 R''""N=C=0 X1V
wherein R'"° is as hereinbefore defined, for example at ambient temperature

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

(r) for compounds of formula I in which R represents -D-NH){C(O)],NH,,
15 reaction of a coﬁesponding 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);




0 5 JAN 2005 WD 02/ 04446 28 PCT/ SEO 1/01544 (s) for conpounds of f@rgulAdN 12005
I n which % rﬁg_&gﬁsents -D-N(Re) R9, wherein R8 and 'R9 are as hereinbefore
defined, pred that R8 does not represent H, reaction ofCHSEQ¥HEEponding
conmpound of formula I, in which R4 represents -D-N(HRO with a .conpound of
formula XV, 5 R$a-L3 XV wherein Rea rep2@sents R8 as hereinbefore defined
except that it does not represent H and L3 represents a | eaving group such

kvt t i o ar 69 BrEbpRbed® bf Fimel (ARG SR et IR Wkl ) 10
are as herei gef LR o8 qefhe ﬂbeffo?é d?ﬁ?l@@ ﬁovmrthaeﬁd'c;de%é Breshe wel |

known to those | ed e art conpounds o or mu I'n which

R4 representH FaEhén| vawcebreﬁ?gondlﬁgr S&ﬁpbﬁn&:loﬁ fetrtilla I '%na{vxﬂlctpr *E Hetl,

reaction of -a’corresponding 1 onpotnd of fornula 'n which R4 represents

-D-CH i th ars:;qamumaqﬁ(l}{)‘m"rmme@& ourid @ﬁ@ﬁq‘iulﬂ\@@!el n R7a represents Cl_6
al kyl, -E-aryl” or -E-Het wherein Hetl is as 20herei'nbefore defined, for

exarrpl e a$ between ambREKE? (e.g. 250 and reflux ter’rﬁéfature under

Mt sunobu-type condifions (i.e. .in the presence of e.g. triphenylphosphine,
anazodi car boxHeatind®r i sepréseaty g’ gislhqremb(eﬁzr@dﬁlﬁfmddowwe)lmtbabdir da¢napt and a
sui t abl eorgani ¢ sol vent (e g. dichloromethane)); 25 (u) for n‘% unds of
formula | i nTSHPEmt &, %%Le§§?ﬁe§efﬁsﬁ ¥i0gr Fouprsagheast halo (3 g. chloro or

bromo), p-nitrophenolate, C,, alkoxide, C,4 alkylthiolate, -OC(O)Rma,
-OC(O)OR'™®, or -OS(0),R'", wherein R'® to R'™ are as hereinbefore
10 defined, for example under conditions that are well known to those skilled

in the art;

() for compounds of formula I in which R* represeats -D-OR” in which R’

represents C.¢ alkyl, -E-aryl or -E-Het', reaction of a corresponding
15 compound of formula I in which R* represents -D-OH with a eompound 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 denvative (eg. 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 la 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,



of formula la in which R4 represents -D-OR7 (in which R7 represents[]?:llgﬂ\l 2005

al kyl, -E-aryl or -E-Het'), reaction of a correspondi ng conpound of ftornula
XVIT, 0 5 WAN2P4HS WD 02/ 04446 29 R L2 PCT/SEO 110 1544 XVIRCTUBRM&IHIL2, R2,
R3a, Rib, R5, R6, R41 to R46, A, B and D are as hereinbefore defined with a
compound of formula XVI as hereinbeforeefined, for exanple at between
anbient (e.g. 25C) and reflux tenperature, under 5 WIIlianson-type
conditions (i.e. in the prese of ﬁgaappropriate base (e.g. KOH or NaH)
and a suitable organic sol vent . g7 di met hyl sul foxide or DWF)); (v) for
conpounds of formula | in which represents -D-OR7, wherein R7 1o is as
herei nbefore defined, provides that it doegfot represent H reaction of a
correspondi ng conpoundhgf formdlajl in wh R4 represents -DDOH with a
conmpound of formula XVI| X wherein R b represents R7 as

her ei nbef ore defined, excg § not 15 represent H, and L4
represents a | eavi ng groy aho, al kane sul fonat e X\dl ene

sul fonate or -OC(O) R1lCa erei n R0’ 3% .herei nbefore defined, for
exanpl e at between roow anjq‘{eefl ux tenpgratyre, optionally in the presence
of a reaction-inert oNgani c*solvent (e.g. Thit~orp CH2@EL2) . p@ suitable base
(e.g. triethylanR#e or K2C03) and/or an appropri a\%goupl ing 20 agent (e.g.
1, 3-di cycl ohexyl carbodi i m de or 1-(3-dinmethylanm ngpropyl ) - 3-

et hyl carbodiimde, optionally conbined with a _sultabRé8 catal yst such as 4-
di et hyl am nopyri dine) (for exanple, when szo represents -C(O R104 and

wherein L2 R% R* R® R° R® R* to R*®, A, B and D are as hereinbefore

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 (1.e. in the presence of an appropriate base (e.g.
KOH or NaH) and a suitable organic solvent (e.g. dimethylsulfoxide or
DME)); |

(v) for compounds of formula I in which R* represents -D-OR’, wherein R’

10 1s 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* - XVII
wherein R™ represents R’ as hereinbefore defined, except that it does not
15 represent H, and L* represents a leaving group such as OH, halo,' alkane
sulfonate, arene sulfonate or -OC(O)RIO“, wherein R'” is as hereinbefore
defined, for example at between room and reflux temperature, optionally in
the presence of a reactibn-inert organic solvent (e.g. THF or CH,Cly), a
suitable base (e.g. triethylamine or K,CO;) and/or an appropriate coupling
20 agent (e.g. 1,3-dicyclohexylcarbodiimide or 1-(3-dimethylaminopropyl)-3-
ethylcarbodiimide, optionally combined with a suitable catalyst such as 4-
dimethylaminopyridine) (for example, when R represents -C(O)R'®* and

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




L4 represents OH, this reaction may be perfornmed at ambient tenpera &réAN 2005
JAN 2005 WO 02/ 04446 PCT/ SE01/01544 30 (e.g. 25C) in the presence of a
coupl i ng a¥@We04Heénh as 1-(3-di methyl ani no- propyl) - 3- et hyl cBEHSBPIESHE, an
appropriate catal yst such as 4-(di nethyl- am no)pyridine and a sol vent such
as THE); 5 (w) for conpounds of formula 3pin which R4 represents hal o,
substitution of a correspondi ng conpound of fornmula | in which R4
represents -OH, using K an appropriate hal ogenating agent é_e.g., for
conpounds i n (atg @3° @) in thapprssertesoff 2 govpling agentiseph @ tth(3-dimethylamino-

di et hyl am nosul'furtrifluorjde);  io (x) reaction of a correspondi ng conpound
of formul a XIDKPPYMCWYW&IWdQ dihEPBIapIRte catadyst Jugh &ﬁd"(zgmﬂc%b)’l%G are
as hereinbefore defined, wth gormpoun formula XX, R2-L5 XX 15
wherein L$ r@@@@&ﬁ%‘ﬁéelaég\?i "iﬂtégg &8 hal o, OH, al kane sul fonate,
arene sul fonate, Cl-4 al koxy, phenoxy, -OC(O R16, -0OC(O OR21 or -0OS(0O) 2R22,
and R2, Ri6, R2r and R22 are as herei nbefore defined, for exanple at

bet ween -10C I T ' 4y | r .

out table S0 JTof EomBophBTBETRR T GRRAT Neprhehohall) SHEE1GH o

m xt ures thers [ ' s Ch. r_irti o Qr
triethylam nea) &;r%%/ ?1 g?{gcgﬁggggg(g%gffa olrﬂr%uallsg1 fﬁlln% l\}hkiggﬁésligﬁ%{eg}gggsn}?gm- 12

al kyl, whi ch analahpko A Phalogshdibid tadead (@lg.! k&rcccﬂn%@ﬂw ifr e¥lEithv®*to the
bi spidine 0 5 JAN 2005 WO 02/ 04440 PCT/ SECL1101544 31
' represents fluoro, reaction with diethylaminosulfurtrifluonide);

10 {x) reaction of a corresponding compound of formula XIX,
R3b R3a

Ra1

XIX
R44

R42

11245 ‘ N——R1

wherein R', R*®, R*®® and R* to R* are as hereinbefore defined, with a
compound of formula XX, .
RA.LS ' : XX
15 wherein L’ represents a leaving group such as halo, OH, alkane sﬁlfonate,
arene sulfonate, Cps alkoxy, phenoxy, -OC(O)R', -OC(O)ORY or
-OS(O)ZRZZ, and R?, RY RZ' and R? are as hereinbefore defined, for
example at between -10°C and reflux temperature, optionally in the
presence of a suitable solvent (e.g. CHCl;, CH;CN, 2-propanol, diethyl
20 ether, or mixtures thereof) and/or an appropriate base (e.g. K;CO;, pyridine

or triethylamine);

(y) for compounds of formula I in which R* represent Cy.i; alkyl, which

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




nitrogen) wwth OH or N(HYR30, and is otherwi se optionally substitut[fg Mﬂmus
‘one or nore further substituents as specified hereinbefore for R2, act'l

of a conpW@d/d446f or nul a Xl X as herei nbefore defined with BECuSEpPOUID of
formula XXA XXA 5 wherein Xa represents 0 or N(R30) and Rea represents Cl1_E4
al kyl, optionally substituted with one Pr nore substituents as specified
herei nbefore for R2, for exanple as described hereinbefore for preparation

For ‘QSFEZF‘“fﬁf%pg%ﬁ%&i@%éﬁﬁ@?@b Aad §>§%e)ﬁv;éelc?@§§%;mﬁﬁ%&sﬁ§lg§£”w?§§p82di ng
P hedprls foe o _

he” azi de 1 orPeePignote B a0 Petchie e SByah derdinbtioek orch »UeA@ab b ¢

opi Ponal Iy | f ¢haBRPAE3RE Rfle RLCRERBRIAS Cotled Bl & Sehngliiol " ()

for conpound ogsd a | which are bispidine-nitrogen N oxide
derivatives, SfS%;IH%‘t I on of the correspondi ng bispidine nitrogen of a 20

correspondi ng conpound of formua I, in the presence of a suitable
oxi di sing agent (e.g. ,nCPBA) nr%;_ei_efa@pl e at 0Cin the presence of a
; (a

sui t abl e organic solvent (e.g. b) for cgr)pgunds of formula t which
are Cl1-3 al kyl quaternary a aum 25 salt derivatives, in which the alkyl
group is attached to a bispidine ni %écpgen, Jeact ion, at the bispidine
nitrogen, of veharowmr¥speprasangs EoapbiiRd ) endfRr mapresents ki tih alidoopoomedlyof
formula XX, Rg- L2 )(?(I WO 02/04446 32 0 5 JAN 2005 X : >
substituted with one or more substituents as specified hereinbefore for R”,
for example as described hereinbefore for preparation of compounds of
formula I (process step (d));
10
(z). for compounds of formula I in which R® represents tetrazol-3-yl,
reaction of a corresponding compound of formula I in which R* represents
-CN with a suitable source of the azide ion (e.g. sodium azide), for example
at elevated temperafurc (e.g. 100°C) in the presence of an appropriate
15 solvent (e.g. DMF) and optionally in the presence of a suitable proton

source (e.g. NH,C);

(aa) for compoundé of formula [ which are bispidine-nitrogen N-oxide
de.rivatives, oxidation of the comesponding 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 of formula I which are C,, 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,

| R®-1? XXI




PCT/ SEQ1/ 01544 wherein Rb represents Cl. alkyl and L2 is as herei nﬁﬁ%o_[gm 005
defined, for exanple at roomtenperature in the presence of an app r J
organic s¥PYMHEe. g. DVF), followed by purification (usi nBCESEVAHBEC) in
the presence of a suitable counter-ion provider (e.g. NH4QAc); 5 (ac)
conversion of one substituent on R6 to 3gpother using techniques well known
to those skilled in the art; or (ad) conversion of one R2 group to anot her

usi ng techni ques wel | known to_ i4 those,skilled jn the art. oynds of
fornmula Il n&‘?‘eb‘énpRgﬁ&P&feﬁgﬁ Ceacttigh aB'f'lS]l; é%ratseb?}@ qffére (S’S%ganggbf .
formula XXI'l, Rah ,R3a XXI | H1 Wner«?iﬁP R3a RBl? and R41 tg R46 are as
her ei nbef or e&XAPPIfedt TRPIH MPIBIEE MAdTS PYSPRGA £1)88 APPHRILIR RSP
defined, for_ exanpl.e a crdhed .herei fore for_ synthesi f. c ounds
of fornula I scﬁﬁ?gﬁég.g. 3?&&53( f?ﬁ?wééng%&’rﬁ‘?ﬁ‘&ﬁoﬂot%ﬁ‘i‘% “Ing' ffﬁf”;ﬁﬁc‘ﬁ and
R3b both rep . [ : [ f a correspondi ng
conpound of @%?%ﬂ%eagt&%t?ﬁmaﬁa%iﬁ@é?@%{ %%%@%85 PCTI SE01/ 01- 544
XXI'l'l wheyein R2 and Ra' to Ras are as hereinbefore defined, and in which
the C=0Ogroup may be activated using an appropriate agent, such as

tosyi hydrazi @) cdoavemigiRifomssutRttienb@d Reteianbelenaing tetlilqayigli s of
5 conpounds of "fornmula | (process step (i)).

known to those skilled in the art; or

(ad) conversion of one R? group to another using techniques well known to

10  those skilled in the art.

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

compound of formula XXII,
" Rib R3a

R#t

XX

N Rs N—H

15 wherein Rh, 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,



Compounds of fornula Il in which one of R3 and R b represents -COH 3jnoj t?ﬁﬂ
ot her represents Cl4 al kyl may be prepared by reaction of a corrpouﬂ &N 3
formul a XXVA0204H65 protected derivative thereof, with a cAGIsIEMOGT+ zo
formula XXIV, Ra"-My-Hal XXIV wherein Ralk represents Cl-a al kyl and Hal
represents chloro, bronmo or iodo, for gganple at between -25C and anbi ent
tenperature in the presence of a suitable solvent (e.g. diethyl ether). 15
Compounds of fornmula Il may be %iepared by standard techni ques. For

¢

exanpl e conpounds of forrmula Il ¥ n which: (1) B represents -L-O may be
prepared by coupling a conpound formula 20 X, as hereinbefore defined,
to a conmpound of fornula XXV, Ls-L-C(R4)(R5)-A— L' XXV wherein L6 represents
a suitable | eaving grogp (e.Rf3 halo) and Re1 R3, A, L and L' are as

her ei nbef ore defined; Ok WO O 46 34 @ 5 JAN 2005 PCT/SEO01/01544 (2) B
represents -N(R13)-L- and\yR4 oget her represent =0 may be prepared
by coupling a conpound of A XV L- N(R13) H XXVI V\/ngk%({]/ R6, R13
and L are as herei nbef ork Qefi ned, a xqnmpound of 5 formnul I,

L6-C(O -A-L" XXVII wheftéi , " ake as hereinbefore defined; in
both cases, under congjtiorggwhi ch ar Rifel | N(__n_c_)gﬂ to those skilled in the 1o
art. Conpounds ongjml\drul alll in which A represéents C2-al kyl ene and R4

wherein R? and R*' to R* are as hereinbefore defined, and in which.the

C=0 group may be activated using an appropniate agent, such as
tosylhydrazine, for example as described hereinbefore for the synthesis of

s compounds of formula I (process step (1)).

Compounds of formula II in which one of R*® and R*® represents -OH and
the other represents C,4 alkyl may be prepared by reaction of a compound
of formula XXIII, or a protected denvative thereof, with a compdund of
10 formula XXIV,
R*.Mg-Hal ' XXIV
wherein Rk rebresents C4 alkyl and Hal represents chloro, bromo or iodo,
for example at between -25°C and ambient temperature in the presence of a
suitable solvent (e.g. diethyl ether). |
15
Compounds of formula III may be prepared by standard techniques. For

example compounds of formula ITI in which:

(1) B represents -L-O- may be prepared by coupling a compound of formula
26 X, as hereinbefore defined, to a compound of formula XXV,
LS-L-C(RH(RY)-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




represents -OR7, in which R7 represents C1_5 alkyl, -E-aryl or -E-Het'
alternatively be prepared by reaction of a conpound of fornula XVl 05 JAE)QUUS
her ei nbef oW&'03@#4¥ed with a conmpound of formula XXVII11, R5 BCBSERISRG

XXVI11 wherein Ry represents Cl. al kyl or aryl (which two groups are

optionally substituted with one or noregsubstituents selected fromG _4

al kyl or halo) and R5, R6 and B are as herei nbefore defined, for exanple at ‘

bet ween 20 anbi ent tenperatur? e.g. 250 a% reflux tenperature in the
é—.(lg. amdzﬁgmn@

presence of §2) BureppseathalyéR tagethspropresane =@ gaayi besol vent
(e.g. acetonitril ei), fol|].owed by conversion of the ester functionality to

an L1 gr oup Prepsredh P sorpling agonpewndwiciosmala &M ¥Mhd) , under conditions that
are well -known to thoieg S‘E\H liﬁ‘lni_ln the art. 25 WD 02/94446 35 .0 5 JAN 2005
PCT/ SEQ / 015- 44 ConpouRdsLa¥(k la 111 in which A PefVMdsents CZ-6 al kyl ene

may be prepared by_geduygti on.of a coyrespondin onpound of fornula XXX,

R5 R4 XX X REVDERHD; Bj n%&b Mké&%taé cigifhedoren AREneR. 9 - campauade ofand R4,

R5, R6 aneg,jvI Bf @@amgei nbefore defined, with a suitable borane or

bor ane- Le%i s B I"e¢x (e.g. borane-dinethyl sulfide) in the presence of

an appropriate solvengé(e. e 2di €t hyl ether, THF, or hxture thereof),
LAt 5V

fol l owed by oxidation o resul ti ng borane adduc a suitable
oxi di si ng ag@yerdifi I, A and L' are as hereinbefore defined; -

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

10 art.

Compounds of formula Il in which A represents C,-alkylene and R*
repreéents -OR’, in which R represents C,¢ alkyl, -E-aryl or -E-Het' may
alternatively be prepared by reaction of a compound of formula XVI as
15 Herei.nbefore defined with a compound of formula XXVIII,
; Q
8 X ORy XXVIII
R&
wherein R” represents C,4 alkyl or aryl (which two groups are optionally
substituted with one or more substituents selected from C,_4 alky! 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
suttable 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




sodi um per borate) and then conversion of the resulting OH greup to[;%nf]Aﬂ ZUUS
group under conditions known to those skilled in the art. ConpoundsS *o
formula 11 WARSASch A represents C2_6 al kyl ene and B r eprREEREM/MEHN( R13) -
(wherein L represents CL al kyl ene) may be prepared by coupling a conpound
of formula XXX, 15 R6-L6 XXX wherein R6 apd L6 are as herei nbefore defined,
with a conpound of formula XXXI, HN(R13)-La-C(R4)(R5)-A -0OH XXXI wherein La
represents Cl4 al kyl ene,. A" represents C2-6 al kyl ene, and R4, R5 20 and R13
b Lo iphieh

are as her ei nbEFROBNES mrpishad wereweats Coantliylener arayuke
tenperature, optionally in.the_.presence af a suitahle solv nd/ or an
appropriate B:dfe?ﬁ?}f éﬂé‘&tlﬁgl 0@8&9%?%&85 Cpﬁwoﬁqggﬁﬂﬁﬁnﬂ 1 group
under conditions known to thosgsskidsl ed in the art. 25 Conpounds of formula
[1l in which B represents -L-S(Q-/0r -L-S(O2- may be prepared by

oxi dation of correspondi ng conpoyusnds of forrmula Il in O 5 JAN 2005 WO

02/ 04446 PCT/ SE01/01544 36 whic represents -L-S-, wherein L is as

herei nbefore defined, in the BpreseA&e of an apprdp¥i ate amount of a

sui tabl e oxi dising agent (e.gqy nCPBA) and an appropriate organic solvent. 5

Compounds of fornula V may beggrépar ed in accordance with techniques which
are known to those skilled in"the art. For exanple, conpounds of fornula V

in which: (1) race - ?t:”'lﬁl e be,prep by
reaction of %E?%ﬁgémsﬁﬁﬁﬁe%%(%rﬁu a ri@ &ggﬂ}?@lﬁggfm[{de i’ngd_,%ﬁ%%fh a
compound of  ferixUhéreinbébre ed IR LR Modade? ofboratRe-NERSS BASS or e ;
defined, for exanple at elevated 7 |

complex (e.g. borane-dimethyl sulfide) in the presence of an appropriate

solvent (e.g. diethyl ether, THF, or a mixture thereof), followed by

oxidation of the resulting borane adduct with a suitable oxidising agent (e.g.

sodium perborate) and then conversion of the resulting OH group to an L

10 group under conditions known to those skilled in the art.

Compounds of formula III in which A represents C,4 alkylene and B
represents -L-N(R")- (wherein L represents C, 4 alkylene) may be prepared

by coupling a compound of formula XXX,
15 R%.L® - XXX
wherein R® and L® are as hereinbefore defined, with a compound of formula
XXAI, _
HN(RP)-L:-C(RH(R?)-A°-OH XXXl
wherein L? represents C,4 alkylene, A® represents Cs4 alkylene, and R*, R’
20 and R" are as hereinbefore defined, for example at between room and
reflux temperature, optionally in the presence of a suitable solvent and/or an

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

under conditions known to those skilled in the art.

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

be prepared by oxidation of corresponding compounds of formula III in



tenperature (e.g. between 60C and reflux tenperature) in the p_reseﬂcﬁeJAN 4005

15 suitable base (e.g. K2C03 or NaOH) and an appropriate or 1 vent
(e.qg. acBHHM9 e or tol uenes water), or as otherw se desmlﬁ%"f‘he

prior art; (2) RS represents H and X represents O may be prepared by
reduction of a conpound of fornmula XXXBkl, 0 R6 20 B XXXIII Br wherein R6
and B are as hereinbefore. defined, for exanple at between -15C and room

tenperature in,the presence qQf a suitable redugin nt ) NaBH4) and
an appropr i av&idr @aﬁpﬁf%é’ﬂtﬁerﬁ‘s('e.“&lefmﬂF , 157 8% ﬁlf\ﬁ%&%gg’rsndéﬁ?%erlﬁaﬁ‘e

di spl acenent reaction.in the resultant intgernedi a@e, f’t%rrﬂ .exageléﬁ t 05 JAN
2005 WO 02/ OBUSERSE7 Q3CHR SERPIPBHA raBIﬂH“FeWS@réPU? S RIGNEr BFHCEE-8f a
sui t abl e base C03)__and.an apprqpr.j.ate organic solvent (e.qg.
acetonitril eﬂé@g) Bﬁa@b‘r ?é?R%a?t?Br,gg‘ﬁE-sﬁk)ﬁTg)-, -L-S(0)2- or -L-O (in all

four of which 5 groups L represents Cl.4 al kylene) and X-represents 0 may
be prepared by oxidation of a conmpound of fornmula XXXIV, XXXIV R5 wherein

Ba represgnt g ol- - Bl;\?n)] = A in Occbfdandk lwith Yecliquathi ch
groups L ?ep?ggg)nc{ugdgd;ﬂi(ng eiab%lg]% B%Z%resﬁéple?(b?eng), gnd “IQS, R% acrlllcli 10 R13

are as herei ghgionge dabivaes thole tdhalld @s @i artof Far exainphs, ecompalimisngf agent
(e.g. 3nCPBA), for exanple by refluxing in the presence of a suitable

formula V_in which:

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

formula XX,
5

R
XXX
L2 0
wherein R’ and L? are as hereinbefore defined, for example at elevated
temperature (e.g. between 60°C and reflux temperature) in the presence of a

15 suitable base (e.g. K,CO; or NaOH) and an appropriate organic solvent (e.g.

acetonitrile or toluene/water), or as otherwise described in the prior art;

(2) R’ represents H and X represents O may be prepared by reduction of a

compound of formula XXXIII,
)
6
R ™~ XXX
B :
Br

20
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



organic solvent (e.g. DCM: or (4) B represents -L-0- (in which grBdpJAN 2005
represents ClL 4 al kylene) and X 15 represents N(R) (wherein Rs represents
- C( O) OR1obWEN28H30) 2Rf ~ may be prepared by cyclisation of PETEHMpOLHE of
formula XXXV, R5 L2 XXXV R60 "'~N(H)Wb La . wherein Rsb represents
-OOR'" or -5(0)2R'c and R, R R'", 'Ry La and L2 are as hereinbefore
defined, for exanple at between OC and reflux 20 tenperature in the
presence of a suitable base (e.g. sodium hydroxide), an ?é)propri at e sol vent
(e.qg. dichl oroomtthmperatwes ar theopresentx oliresuitablebrie a8, KGO 8ary a
phase transfer catal yst (such as tetrabutyl apmoni um hydrogensul fate). WO
02/ 04446 38 @ppropriRtoEBnicRTlY (e /20 2sto 1d@?iqoounds of formula VII| may be
prepared by reaction of a corresponding conpound of formula VI with

hydr oxyl am ne, for exanple at elevated tenperature (e.g. at reflux) in the

presence of syi tabl e organi pent ¢ ( : Nl ) . of
formul ae I X, IJ,;J’ RPIFSC8Ra I'f"lﬁ% g’e 'Ip'r%gg?"e‘aﬂ'alf"lj@ @Prﬁd} E?L%)gg% to.
conmpounds _of far fap bERS( d (x)).
e} Oorrpouﬁds gB(fuprPI})tll’ %%d’rgg'f&ﬁpr’fg@kﬁé? g%@% ?{5@39%@% epaye}%) Bg/e&’%%%??on of a
correspondin }{g{g i wixisghy R4 represents -D-OH, with a
conmpound of ?E%Pg%mﬁ% (o%%"h;[(hxxw ’ .
_ RS
\
B2 XXXIV

RS

wherein B® represents -L-, ~L-N(RY)-, -L-S(Q)- or -L-O- (in all four of

which groups L represents a single bond or C,.; alkylene), and R’ , RS and
10 R" are as hereinbefore defined, in the presence of a suitable oxidising agent

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

organic solvent (e.g. DCM); or

(4) B represents -L-O- (in which group L represents C,.4 alkylene) and X
15 represents N(RY) (wherein R® represents —C(O)OR'™ or —S_(O)ngﬁ may be
prepated by cyclisation of a compound of formula XXXV, -
RS L2

' XXXV
RSO~ ] N(RH)R®®
a .

wherein R® represents —C(O)OR'® or §(0),R'* and R®, RS, 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).



wherein R is as hereinbefore defined, for exanple at between -10 [fgd mus
15 in the presence of a suitable. solvent (e.g. dichloronethane), J

by reacti oMOWPH4 suitabl e source of the azide ion (e.g. B@l‘fﬁﬁﬂlé&lbﬁle) for
exanpl e at between anmbi ent and reflux tenperature in the presence of an
appropriate solvent (e.g. DVMF) and a suil8abl e base (e.g. NaHCO38). 20
Conmpounds of fornula XVII may alternatlvely be prepared by repl acenent o

t he OH group -of C vvh ch R4..represent s

an L2 group SREEOGERAeoRola NIl MAybepepatfflin et ibhoyer SRR (e
art. 25 Conpqunds. . of; f

correspondi ngg gﬂnﬁgﬁ‘g\awyfa% %@dgéﬁﬁ%ﬁ@%n Sf Oéga%@l ﬁgcfl%t?% a
conmpound of el , a XI X
in which A reprg‘]:le B‘FE (%Ig Qﬁ?ﬁh elﬂgﬁ%i}%}eandbfﬂ%gm@ géﬁﬂgrsggve%géggn

may be prepa jeactl on of a correspondi ng WO 02/ 04446 39 0 5 JAN 2905
PCT/ SEQ1/ 01544 corrpound of fornmula XXII, as hereinbefore defined, with a

" conpound of formula IV, as herei nbefore defi ned, for exanple as described
her ei nbefore for synthesis of conpounds of forrmula | (process step (b)). s
Conpounds  of Commpounals ¥foimulalei 164) XN, OERI arsk XK Gy b grdphred m esémilar - OH
or-N(H)Rs nmay be prepared by reaction of a correspondi ng conpound of
formula XX | fashéothér comipetinde o dermela, I (seehfon exempde,rprogess stepsi(a),' (V) as

her ei nbef ore defined, for exanple as described herei nbefore for synthesis of
conpounds of apd i a | (process step (d)). 10 Conpounds of forrmula XIX in

which R3a and Rib both represent Hmay. alternatively be prepared by
reduction of a correspondi ng conpound of forrmula XXXVII,

10 Compounds of formula XIII may alteratively be prepared by reaction of a
corresponding compound of formula I in which R* represents -D-OH, with a
compound of formula XXXVI,

RYS(0),Cl | XXXVI
wherein R’ is as hereinbefore defined, for example at between -10 and 25°C

15 in the plre-sence of a suitable. solvent (e.g. dichloromethane), followed by
reaction with a suitable source of the azide ion (e.g. sodium azide) for
example at between ambient and reflux temperature m the presence of an

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

20  Compounds of formula XVII may altematively 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




XXXV11 H - 15 wherein RL and R41 to R46 are as herei nbefore defi neﬂd;iI ‘%rwlszn%
which the C=0 group may be activated using an appropriate agent, “such a
t osyl hydr ¥PHA&04H6r exanpl e as descri bed herei nbefore for tHE/SEMOKEEdi s of

conpounds of formula I (process step (i)). 20 Conpounds of formulae Il and
XIX in which one or nore of RAE, R42, R385 and/or R46 represent Cl_3 al kyl
may alternatively be prepared by reaction of a conpound of fornmula Il or

,,, 1 X (as appropriate).in i 4i , R42 5 and/ o 6. (as opgi at e)
represent H, cmpﬁuaa &pﬁ?ﬂ'@%‘?@ aﬁﬁﬁe‘éetqﬂﬁgééeggﬁﬁn?@ Hﬁﬁ %%ﬂg}pﬁ@lﬁasﬁr fate),
for exanple in the esence of .a sui-table str JorR 04446 40
05 SAN D005 FomtiA dRloEh SLESRORR? )d,‘éf%?% for Bt rggr%rie%é@?eg:{ H?ﬁeﬁ% e o ang
a reaction-inert | ven T . la XX in. which R2
represents gwf@ﬁﬁﬁé%‘jf&gggndf gﬁ%@%%g‘%ﬁ%@eéﬁ@%xy may be prepared
by reaction of a corresponding conpound of formula XXXVIII, H N(R25)R26
XXXVIT1  wherein R25 and R26 are- as herei nbefore defined, wth di phenyl

cyanocar bgni g f4@adids’ &F formmP i @In hetile @ repknan CHpand (Rinepreseutse 10 in
the presence o n appropriate solvent (e.g. isopropanol). Conpounds of

formula XXI'I -@'EFOKHQ(’H)R%@PQ)::IIjrtepmtim}ereactim of readiespondingidomipaindsi ng
known techni ques. For exanple, conpounds of formula XXII in which R3a and R
3b toget her rfforseiat XK, 5s hetarhlefore dgirdpwitly 8 copppugd offormguja ¥ asand R4z
to R46 all represent H_ may be prepared , by. rc?ﬁlucti on. of .a co[ﬁ)ound of
formul a XXX Xergmipefore defined, for example as destribed hereinbefore for syntHesis of

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

10 :
Compounds of formula XIX in which R* and R both represent H may.
alternatively be prepared by reduction of 2 corresponding compound of

formula XXXVII,

R4t

XXXV

R%6 R N— R

y—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 I (process step (1)).

20 Compounds of formulae Il and XIX in which one or more of R*, R% R®
and/or R* represent C,.; alkyl may alternatively be prepared by reaction of a
compound of formula II 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-




XXXI'X H -N wherein Rc and Rd together represent C3_5 al kyl ene, - Zpg 2005
-0Z-S or -S7-S, wherein Z is as hereinbefore defined, in the éﬁ@e

of a suitaBPIBIdHeeduci ng agent (e.g. LiAlH4) under condltlwysﬁmlbé#e wel |
known to those skilled in the art. Conpounds of formula XXIX in which B
represents Cl.4 al kyl ene may be preparef) by coupling a conpound of formula
XL, 0 5 JAN 2005 WO 02/ 04446 41 Hak-Mgt gn A4 ~ XL PCTI SEO 1/ 01544 wherein

Bb represents Cl, 4 | ene and 6, .R4 .and are as hereinbefore
defined, witHB raLraorkﬁé\md\lofewqﬁgvalsfhx%md@@ﬁ%r@ e fTEREIOTHHIE Y SQLVenb
exanpl e at betwe 25C and roomtenperature in the 5 presence of a suitable
zinc(ll) salte(ge%g'ﬂ: anhydrous ZnBr2), an appropriate catalyst (e.g.

Pd(PPh3)4) and a reaction-inert organic solvent (e.g. THF, toluene or
di et hyl ether). Conpounds of fornulae VI, XXIIl and XXXVI1 (in which,.in all

SR L e L S R R R e G e
RA5 Ras Xl Qrd¥ represents phenoxy may be prepared by reaction of a corresponding
compound of formula X3 XVIII,
H-N(R¥)R® XXXVIIL
wherein R¥® and R¥ are- as hereinbefore defined, with dipheny!
cyanocarbonimiddatc, for example at between -10°C and room temperature

10  in the presence of an appropriate solvent (e.g. isopropanol).

Compounds of formula XXII are known in the literature or are readily
available using known techniques. For example, compounds of formula
XXII in 1Which R*® and R™ together represent Css alkylene, -O-Z-O-,
15 -0-Z-S- or -S-Z-S- and R*' to R* all represent H, may be prepared by
reduction of a compound of formula XXXIX,
Rg Rd

XXXIX

N~——-
H—N "

wherein R° and R together represent Cy5 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,




wherein RZ represents C, _ia alkyl or Cl-3 alkylaryl (e.g. alkyl phenfl§ JANcHES
as benzyl 3 to Rob are as hereinbefore defined, or (ii) 4-piperidone
(or a 15 p%lgﬁ)ggf‘gg derivative thereof), with (as appropri atPé)T"%ﬁ”ﬂ/Hbi'“(l) a
compound of formula XLII, R6-B-C(R4)(R5)-A-NH2 " XLIl wherein R4, R5, R6, A
and B are as hereinbefore defined, or (3} NH3 (or a protected (e.g. benzyl)
derivative thereof), in all cases in the presence of a 20 forml dehyde
(i.e. an appropriate source of fornpidehyde, such as parafornal dehyde or
formalin solution) and, in the case\of /conpounds of fornulae VI and XXl I1,
conversion of the C(0)ORZ g‘r_p_m) int resul tant WO 0XL04446 42 0 5 JAN 2005
PCT/ SE01/ 01544 i nt er medi aF t ga.@ OLLp/U&i:ng t echni ques such as those
descri bed herein (e.g. renoval of"t he O ORZ group foll owed by carrying

t ling, .e. di t ) The f ti
OUt 3o ey, B 3550, BEERESeR] Bl A B o TR
f Le.at t t t d f d di th
ey 10 XL NESRed O S BLAAASRInER , oRSRb R APOD 1
.g. eth I : f it f. - i
(615 o Panchg e 0y, BEGLBAEDIC At BoonPGRBARRYS's7 ) e

al so appreci at@endy ofhosEitie IARGID BalthR. ArdnhyBRfusC NGg la XX
in which R3a9anan 3b both represeIlr)lt aHr(Eag; al tgo beS %?%%Z’rgﬁ éfb{g)lr%ﬁ%?‘; met hod

(i.e. by reacafabystde.ca Bd([@Pbe),) dedea (reactiopimire ot i@i%roilwaiticee%.l“ﬁﬂﬁyer eof)
with NH3 (or a protected derivative thereof) in the presence of a '

f or mal dehyde}qlupn®or dethyltedlier.he i nternmedi ate so forned is subsequently
reduced under appropriate reaction conditions. The skilled person will also
appreciate that this process nmay al so be used to

Compounds of formulae VI, XXIIT and XXXVII (in which, in all cases, R*!
10 and R* both represent H), may be prepared, advantageously, by reaction of
(as appropriate) either (i) a compound of formula XLI,
0

R43 R4

p (N

R45 N 48

o)\ OR:

wherein R” represents C,.ig alkyl or C,.; alkylaryl (e.g. alkyiphcnyl, such as

benzyl) and R* to R* are as hereinbefore dcﬁned, or (ii) 4-piperidone (or a
15 pfotected derivative thereof), with (as appropriate) either (1) a compound of

formula XILII, '

RE-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

formulae VI and XXIII, conversion of the C{(O)OR® group in the resultant




20 prepare compounds of fornmula I in which R45 and R46 are H, and [ﬁﬁnmd@m
R42 are other than H for exanple by: (i) reacting a conpound of fOr

in which PBY%HAor R46 is/are other than Hwith, for exafSITESERE ani ne
or a derivative thereof; (ii) renmoval of the -C(OOR wunit; 25 (iii)
reaction at the free bispidine nitrogendgdf the resultant conpound with a
conpound of forrmula Ill, IV or V (as appropriate), as hereinbefore defined;

i |.of the b | tecti. . _and t] t. the f

bi &pi di ne. ni ERGERALEE (DS RCGELITOE SBURESAER & (0T EEReBBR P or rul o
XX h ' f defi 04446 Q.5 N.2005 " PCIT/ SEQ1/ 01544
nder conai 11ohemivelidlofs CIIARSE & Kl ed WNetite e SaoHE N Rose

d i bed hegei f , | ' ' b ied by, at

poi it conver el BRoBTeg e HPRf SRALLORKEL, %) Crncti onal i Ly Lo Che dosi red

R3a, R3b groups 5 Compounds of fornula XXXI X nmay be prepared in accordance
with techniques which are well known to those skilled in the art. For
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C3_5 al kyl ene may be prepared by reaction of a conpound of formula XLIII,
XLITI -10 whesrgled dutanchiRiwdyofietd@mpleat esavdenGhom riyéranae and fefhuxr xt ure
of  phosphoric acid and sulfuric acid, for exanple at 120C. Conpounds of
fornul a XLI | (dependialgl upomle conddngrationeofither reagtands)einr thedpiegendss ofveai | abl e
usi ng known techni ques. For exanpl e, conpounds of fornula .
appropriate solvent (e.g. ethanol or methanol) and, preferably, in the
presence of an organic acid (e.g. a C;4 carboxylic acid, especially acetic

10 acid).

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

reduced under appropriate reaction conditions.

The skilled person will also appreciate that this process may also be used to
20  prepare compounds of formula I in which R* and R* are H, and R*' and/or
R* are other than H, for example by:
(i) reactifig 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 (1) reaction at the free bispidine nitroéen 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 hereinbefors defined,



XLIT in which R4 represents OH, R5 represents H and A represents ﬁ .LATQS'ZGH?
pr epar ed b% reaction of a correspondi ng conpound of formula V whetEi

repr esent sYRYIEHK represents 0 with ammoni um hydroxi de uf§S/SEOMAH i ons
which are well known to those skilled in the art. 20 Conpounds$ of fornul ae
LV, VI, X X, XIV, XV, XVI, XVIII, ¥X (in which R2 represents ot her
than - C(=N-CN) N( R25) R26 and/or L5 represents other than phenoxy), XXA XX,
XXV, XXV, XXVI I V,, XXXXV,

L XXV, XXV, XXX, XXX, 1, 111,
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material s usigigpap di’%rsi ate reagents and reaction conditions. 5 Substituents
on the aryl ?{g.g. g{m yl), and (if appropriate) heterocyclic, group(s) in

conmpoundssdefined herein may be converted to other claimed substituents
usi ng techni ques well known to those skilled in the art. For exanple,
hydroxy may (Gongpourist ef fosmalk XY X[phengy bepréyearbdl wgavedelinte withgi ve
hal ophenyt, nitro may be reduced to give amno, amno may be acetylated to
gi ve acetyl atdohnjquescvhiThears k¢l &noper toothoss Fkillatiso thpprecFar exampte,var i ous

standard substituent or_  _functigpal group interconyersions. and
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conpounds of fornul.a 1. For exa e, cal.bonyl may be .r ced. t roxy or
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reduced to am no, am do

XLl

10 .
wherein R® and R together represent Cs.s alkylene, with a mixture of

phosphoric acid and sulfuric acid, for example at 120°C.

Compounds of formula XLII are well known 1n the literature or are readily
15 available using known techniques. For example, compounds of formula
XLII in which R* represents OH, R’ represents H and A represents CH,
m‘ay be prepared by reaction of a corresponding compound of formula V
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*® and/or L’ represents
other than phenoxy), XXA, XXI, XXIV, XXV, XXVI, XXVII, XXVIII,
XXX, XXX, XXX, XXXII, XXXV, XXXV, XXXV, XXXVIII, XL,

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




may be reduced to am no, am no may be sul fonated or acylated to gi per% Jr%q 2%5
sul fonyl am no_or acylam no (respectively), and certain acyclic group y

be conver t¥8 %8+¥ertai n heterocyclic groups under conditi onBCKEBWWPIfH t hose
skilled in the art, for exanple as described in Conprehensive Heterocyclic
Chemistry I, edited by AR Katritsky, C@4Rees and EFV Scriven, 15 Edition,
El sevier Science Ltd., Volunes 1-11 (1996). 25 The conpounds of the
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t ent - but yl di met hyl si di phenyl si or trinethylsilyl),

tetrahydropyranyl and al kyl carbonyl s groups (e.g. nethyl- and ethyl carbonyl
groups). Suitable protecting groups for amno include benzyl,

t ert - but yl oxabstitoeyts, o®-the vy e fylgmrepteay));, analr (dnappropribied Zydteroggalibionyl .
Suitabl e protecting groups for amdino and guanidino include i
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acetylated to give acetylamino, etc. :

The skilicd person will also appreciate that various standard substituent or
functional group interconversions and transformations within certain

15 compounds of formula I will provide other compounds of formula I. For
example, carbonyl may be reduced to hydroxy or alkylene, hydroxy may be
acylated to give alkylcarbonyloxy, nitro may be reduced to amino, amido .
may be reduced to amino, amino may be sulfonated or acylated to give
sulfonylamino or acylamino (respectively), and certain acyclic groups may

20  be converted to certain heterocy‘clic 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 Secriven, 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.




Organic Chemstry", edited by J.WF. MOme, Plenum Press (1973), Ugnqég 2005
" "Protective Goups in Organic Synthesis", 3d edition, T.W G eene ’
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alternative, and, on sone occasions, no4g convenient, manner, the
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and type, of protecting groups that are enployed, and the sequence for
acconpl i shi nfprt lamingnitdsds . bénzyld | ferabwyldeycabongti & Bdotepytmethexykilled in
the art that, although certain_ protected derivatives of conpounds of
formula |, wedrbbnytesr hraztoxycpitiony].1Suttablg mrpisating gpeunsetoriasidstaged may not

possess pharmacol ogical, actjvity as such, the y be adm ni ster
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conpounds of the i.nventi.o i-ch har gically active. Such
derivatives & O’fjﬁlécr%‘1“18ﬂ%aﬂggggécﬁ@e%p%@zi}g%g%#ws". Moreover, certain -
conmpounds, of formula | nmay act -as prodrugs .15 of other conpounds of formula
. Al prodrugs of conpounds of formula | are included within the scope of

the inventi ofhe protection and deprotection of functional groups may take place before

or after any of the reaction steps described hereinbefore.

Protecting groups may be removed in accordance with techriques which are.

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

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

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

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

Persons skilled in the art will appreciate that, in order to obtain compounds
of the invention in an alternative, and, on some 0ccasions, more convenient,
manner, the individual process steps mentioned herein may be performed in
25 a different order, and/or the individual reactions may be performed at a
different stage in the overall route (i.e. substituents may be added to and/or
chemical transformations performed upon, different intermediates to those

associated hereinbefore with a particular reaction).



zo Sonme of the internediates referred to hereinbefore are novel. Aﬁ;ﬁ)rﬂ\iw%ﬂs-
to, a further aspect of the invention there is thus provided: (a)

conmpound KO O¥YHul a 11, as hereinbefore defined, or a pr otRETVSRD18eHHvat i ve
t hereof; (b) a compound of fornula VI, as hereinbefore defined, or a
protected derivative thereof; (c) a comgound of fornmula VII, as

her ei nbefore defined, or a 25 protected derivative thereof; (d) a conpound
or a protected derivative thereof;
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- N( R39) R38c, erern 9 represents a structaral a | a, as
her ei nbef or esaial katbtic Qépd MeOhBEd ohdla b AlEV Bt REED forols ound of
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and Ras repr espibyeds anlitiR8S8di00e fohercoiniplRBng 8y SaRR¢ss.a structural

fragnment of formula la, as erei nbefore defined), or a protected derivative

thereof; and (j) a conmpound of forrmula XXII1, as hereinbefore defined, or a
protected defiv iive t her eof . Conpounds of formula Il that may be nentioned
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such, they may be administered parenterally or orally and thereafter
metabolised in the body to form compounds of the invention which are
pharmacologically active. Such derivatives may therefore be deséribed as
“prodrugs”. Moreover, certain compounds of formula I may act as prodrugs

15 of other compounds of formula I.

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

the invention.

20 Some of the intermediates referred to hereinbefore are novel. According to .
a further aspect of the invention there is thus provided: (a) a compound of
formula II, as hereinbefore defined, or a protected derivative thereof: (b) a
compound of formula VI, as hereinbefore defined, or a protected derivative
thereof; (c) a compound of formula VII, as hereinbefore defined, or a

25 protected derivative thereof; (d) a compound of formula IX, as hereinbefore
defined, or a protected derivative thereof: (e} a compound of formula XI, as
hereinbefore defined, or a protected derivative thereof, (f) a compound of
formula XIII, as hereinbcfore.deﬁned, or a protected derivative thereof; (g)
a compound of formula XVII, as hercinbefore defined, or a protected

30 denvative thereof; (h) a compound of formula XIX, as hereinbefore defined
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Het 9 represents an unsubstituted, saturated .3- to 8-menbered het grogul 2005
contai ning one nitrogen atom (via which atomthe 20 heterocyclic group is
attached wo othersest of the nolecule); (iii) Cl.6 n-al kyl pCafS8Edvoedskyl group
is optionally interrupted by 0 and is term nated by N(R30) R31 or OR32;
wherein one of R30 and R31 represents H-or phenyl substituted in the neta-
or para-position (relative to the poi ﬁg of attachnment) by CO2H or NHZ 25
and the other represents Hor Cl_6 alkyl; 3gmd R32 repre§e%§s H or phenyl
substi t ut ed ('Emvﬁdm tieit at ledstparecasPBST and R’ (emieatrity eN(R’ YRE pwihereinf
attachnment) % CO2H or N1H2; -C(O R16, wherein R16 represents H or phenyl
subst i t ut ed R°N represerds a-stoucpakl ragment obfornuds &a,iagehareinbréorp glefimedy,
attachnent) by CO2H or NH2; 0 5 JAN 2005 WD 02/ 04446_48 PCT/ %2&/01544 (v)
-S(0) 2R22,  wher gitaterizzl depreidenttersaBnli) & gpaworndeel ithrrapka , 86r
para-position (relative_to the I pt. of gttachne D % or NH2:  (vi)

- S( 0) 2N( R23YmpeAnbeiREy épﬁn@épw&@&%@&#@t ﬁﬁ@?ﬁnes&ﬁ& i gﬂ% iTRPFI3ESet a- or
par a- posi ti (el ative ot he point qof att t Y, " NH2; and
R24 représe(r')lﬂéRH) r CYE‘%ICAP VI ;regn;;gcrttgiai %%”@Eaﬂ%rg%n} o\%ﬁoﬁ%g E{/Ialggr oup is
term nated ] | roqé;ix]-' -' a- or

par a- positi %r%ﬁg{%h \c}%ﬁg&t ﬁggg%éﬁr%&do zﬂaﬁgﬁﬁﬁ%ﬁ%@%ﬁ%ﬁpoﬁﬁ , and

whi ch al kyl (ifgiulSCKINCAS WELBbelGoRlofinbe, & Hpittddiondbsiohvd iRrdsr. the poi nt
of attachrrer?? 0 ltlae p ehyslr group) by O. ’Oorrpound's of formula I, I X and Xl
that may be nmentioned include those in which: is when R3a and Ri b

i ndependently represent H Cl-4 alkyl, OH or N(R34)R3S ] )
- Compounds of formula II that may be mentioned include those in which:

10 when R® and R*® independently represent H, C alkyl, OH or N(R*)R*®;
and |
R* represents H or Cy.¢ alkyl;
then R* does not re'prescnt:
H CN,

15 (i1) C,¢alkyl optionally substituted by OH, NRR?! or Het’; wherein
R* and R* independently represent H, C,. alkyl or Cs; cycloalkyl),
and
Het’ represents an unsubstituted, saturated .3- to 8-membered
heterocyclé containing one nitrbgen atom (via which atom the

20 heterocyclic group is attached to the rest of the molecule);

(iii) C,4 n-alkyl, which alkyl group is optionally interrupted by O and is
terminated by NR*HR?! or OR’%; wherein
one of R*® and R*' represents H or phenyl substituted in the meta- or
para-position (relative to the point of attachment) by CO,H or NH;

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 NHj;

(iv) -C(O)R', wherein R'S represents H or phenyl substituted in the meta-

or para-position (relative to the point of attachment) by CO,H or NH;



R39 represents Hor Cl1_6 alkyl; and R4 and R5 both represent H; E %Nd?m
not represent CN, -C(0)R 6, -S(O)2R22 -S(O 2N(R23) R24 or  Cl-6 aI iﬁ

opti onal | yweusi#6 ut ed as defi ned herei nbefore in respect ofc¥RENIAQsHUrt her
conpounds of fornulae I, I X and XI that may be nentioned include those in
whi ch: R2 represents Hets, -C(0) R16, C%EZCR -C(S)N(R18) Rt 9,

-[C(0)] 2N(R20a) R2b, -[C(Q]20R2', -S(O -S(0O 2N(R2) R24, 25

- C(=N- CN) N( R25) R26, - :N-CN)CR21 or G _i2 alkyl (which alkyl group is
substituted @nd/ S(Q)eR vetierdinbR “dnepresene phesyibsibistineetsinsttleent e dr om
-C(OR2%, -C(O N(R29a) R29b, -N(R3)R31, -OR32, -S(OrR33, halo, -CN. and
nitro); WO 02/ 04paG- p@su‘loﬁ (m\m&sthemnmw@hthﬁOQﬁ{ esNﬁﬁ Het 1 or
Cl.6 al kyl (which al Up is optionally substituted and/or term nated
by one or not{d) stﬂiﬁ)nﬁ(ﬁ ssibgeeidsd from halo, -OH -ON, -N(R34)R35, aryl
and Het"); R22r§5resentsHe 4orC 6alct whi ch al kyl group is
optionally, s sBbstiEpPiasetsaparny! ORI dnb§ fbrfée@r l%réa%%ﬁllﬁpaents

sel ected rom t1S and 3 pres nts H C1.6
alkyl, cﬁefaﬁ%? e PR BT ARy PR Qe of Mo 81 esent s et 29,
-C(O)R37a C(O) R3 R32 represents Cl.6 al kyl, Het?21,
-C(OR37a, -C(O e“tslcig%%cﬁ)ﬂ%@@mm Medi cal and pharmaceutical use
The conpoundgiff Cf .- dIRYERWARR LA L8HYS (hRRALEA UsNENeBAS $5eh 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

10 at the B-position (relative to the point of attachment of the phenyl

group) by O.

Compounds of formula II, IX and XI that may be mentioned include those
in which:
15 when R*® and R*® independently represent H, C; 4 alkyl, OH or N(R”)Rm;
R* represents H or C4 alkyl; and
R* and R’ both represent H;
then R* does not represent CN, —C(O)R16 -S(O) R* -S(0);NER®IR* or-
Ci alkyl optionally substituted as defined hereinbefore in respect of RZ,
20
Further compounds of formulae II, IX and XI that may be mentioned
include those in which:
R’ represents Hef, -C(ORY, -C(SOR”, -CESNERHRY,
[COLNRM™R™™,  [C(O),0RY,  -S(ORR¥,  -S(O)NRPRY,
25 -C(éN-CN)N(sz)R'G -C(=N-CN)OR? or C,.;, alky! (which alkyl group is
substituted and/or terminated by one or more substituents selected from
-C(O)R?, -C(ONR®HR™®, -N(R*HR®", -OR™, -S(0),R*, halo, -CN and

nitro);




15 pharmacol ogi cal activity. They are therefore indicated as 5
phar mceu%ﬁ#@HJThus, according to a further aspect of the_jnvent D&JANeZ@
is provide (bonpounds of the invention for use as phafﬁﬁfégﬂl’t’qlé’é‘l s. 20
In particular, the compounds of the invention exhibit nyocardi al

el ectrophysi ol ogi cal activity, for exanffe as dermonstrated in the test

descri bed bel ow. The conpounds of the invention are thus expected to be

useful in bopks t prapihyl axis a h atﬂ?ﬁnt r.h Lag, and in
particul ar ~O$ri arpﬁrgﬁ%[%v%%?ri g(:)gl gﬁ‘ﬁaragﬂ?/t ﬁ?'nﬁ%:g. e ggé?%u{rﬁd?tpg?hﬁ% _

| nvention argyshiFed NG Feqnﬁﬁatteaeb}t IRR HERorer subRfiARAY a¥iestedl fromt di ac

di seases, or 1nindications related to cardi ac di seases,. 30 in which
arrhythm as g@ile, [l aved-N é_lﬁ_)lay, g\?nahgq{gtﬁb;e, i ncl udi ng i schaem ¢ WO

02/ 04446 500 5 JAN 2005 1 SEOL/'01 44 heart disease, sudden heart attack,
myocardi al iRParepicosntshéktt foai Dugealkytatwhiah ailgdegyoundist lmptohaldnbol i c
events. In the treatnment of arrhythm as, conpounds of the invention have
been 5 fioursibsttuied endiareleyminitad Racaecaer mps| Whiskbianth selented fros ongi ng
the QT interval, and, in pgkticular, to exhibit class Ill activity. Al though
conpounds ofhalae-QHydal; gf%t h&® aﬁ‘zlén found to exhibit class Il activity in

icular, i h f i a ' ee i Vi
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f i i $h 1937 i 3 ey By f
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effective anpimt ®prede@mPEynd oflicyhe m’épti@(g)w&) per@@(g)()gi‘]?fe@ng from
or susceptible to, such a condition. 15 .

10 -CONER™RM™,
Medical and pharmaceutical use

The compounds of the invention are useful because they possess

15 pharmacological activity. They are therefore indicated as pharmaceuticals.

Thus, according to a further aspect of the invention there is provided the

compounds of the invention for use as pharmaceuticals.

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

described below.

The compounds of the invention are thus expected to be useful in both the
25 prophylaxis and the treatment of arrhythmias, and in particular atrial and

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 arthythmias are believed to play a major tole, including ischaemic




Phar maceuti cal preparati ons The conpounds of the invention will ”CUFBJAN' 085
adm ni ﬁéﬁﬁg ort{al |y, subcutaneously, intravenously, intraarterially,

t ransder yz,(”i*ﬁ ranasal ly, 20 by inhalation, or by any otl}gljs%’d@éﬁt‘eral

route, in the formof pharnmaceutical preparations conprising the active

ingredient either as a free base, a phafnmaceutically acceptable ion

exchanger or a non-toxic organic or inorganic acid addition salt, in a

phar maceuti cal | ccept abl,e dosaqgge for Dependj ng ~uU t [ r and
Pati ont o bacer dioErs, avdien et B Fomebaendl qnrtiiPe; deadh FAhET 2
conposi tions be adm ni ster Y doses. The conpounds of the

I nvention naﬁ‘g%y OSLB’&C@%?%?%(&E\%O?#IE%) cegtg tesf drugs useful in the treatnent
of arrhythm as and/or other cardiovascular disorders. 30 WO 02/ ™4-14 51 0 5
JAN 2005 PCT/ SEOL/ 015-L4 According to a further aspect of the invention

there is thug; providetict ofNaf hé C@mpouraY afithe innehtich ava kegpound of
a

the invention in m xture w th a pharnaceutically acceptabl e adjuvant,

di | uent of c@surideto selButivalyl &:ldnidardidesepobirizationc tmsoprulengifigt the Qventi on
in therapeutic 5 treatnment of humans are about 0.005 to 10.0 ng/ kg body

wei ght at or atervatimiandst matpasticelad, @boexhibitoafasso I8 rotyityy bosighowgight at
parenteral admi nistration, The caonpounds of the i nventiagn ﬂave_ the,

advant age t haemphupdapé the inventioa have begaifeynd daceindut slass HIwatEdly Wonpounds

of the invention pay. al so have the.adyantage {hat they.may be . nor
ef fi caci ous Pﬁﬁﬁ}lﬁge ip ¢B% tRegiment ﬂ%ﬁ?ﬁ/‘ﬁgﬁﬂé’ %H@ﬁi’%}nﬁéa tfw‘g(:t‘?@{e[ y
(i ncl udi ng exh{ bitin an tC‘ngﬁ na%iso(g Ec')f class I, class- Il, class IIl and/or
15 class IV 3REPRASSTAPESBUECHA Y B%€8Y and/or class IV activity in
addition to . :
According to a further aspect of the invention, there is provided a method of
treatment of an amhythmia which method comprises administration of a
therapeutically effective amount of a compound of the invention to a person
suffering from, or susceptible to, such a condition.
15 '

Pharmaceutical preparations

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

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

The compounds of the invention may also be combined with any other
drugs useful in the treatment of arrhythmias and/or other cardiovascular
disorders.

30



class |11l activity)) than, be nore potent than, be |onger acting tdr”u] NIAN 7005
produce fewer side effects (including a |ower incidence of proarr st azg
such as YW&®BH&dEE® de pointes) than, be nore easily absorbe"cC'Eem{‘”%H t hat
they may have other useful pharnmacol ogi cal properties over, conpounds known
in 20 the prior art. Biological Tests lest A 25 Primary

El ectrophysi ol ogical Effects In Anaesthetised Gui nea Pigs CGui nea pigs

st one. webkebus 6 thadiede A 18 oo EAoER B o U8 0
vat er duri ngLhal, BRI ScOARIO4A404RR O SodoNiR008: RETHSEN 61

Anaest hesi a raperi tonea njection of pento ital (40

Lo 50 my/ ko), ke GRVARA GlohaliihSoliRhllg dcalabletad ARt CAIRhE Br irkiey (for

bl ood pressure’recording an 00 anpl'ing) and into one jugular vein (for
drug infusi mg)b-le '\ﬁ‘ﬂ%‘ Boslseotrdesompsendsl o atle oinvehon i inbtheraseutieor di ng
of 5 ECGs (lead I1). therm stor was placed in the rectum and the ani nal
was pl aced @enimehealfimignardarss eboito).805 e¢ot H).Otmpflkey hody evaighbet wealn 37. 5
and 38.5C. A tracheotony was perforned and the animal was artificially
ventil ated widrhinistationoandiabopy LERS d6 a0smglke Rariareighttat| pasnteralet to
keep bl ood gases within the normal range for the species. In order to reduce
aut ononi ¢ i rBdmEEEEdIonhot h vagi were cut in the neck, and 0.5 ng/ kg of
propranol ol was given intravenously, 15 mnutes before the start of the
experinment. 15 The left ventricul ar epicardi umwas exposed by a |l eft-sided

t horacot ony, esi I & f i of the
nonophasi ¢ aﬁwg%m?’b’o#‘z%??g% %ﬁ?gnmg%ggéﬁ?ed&g %"fﬁgt Iﬂg‘?{ E%gﬁf%t% ar free
wal . Thgy el gelif@@8rdiac arthythmias. ‘

Compounds of the invention may also have the advantage that they may be
more efficacious than, be less toxic than, have a broader range of activity
(including exhibiting any combination of class 1, class II, class III and/or
15 class IV activity (especially class I and/or class IV activjty in addition to
class III activity)) than, be more potent than, be longer acting than, produce
fewer side effects (including a lower incidence of proarrhythmias such as
torsades de pointes) than, be more easily absorbed than, or that they may
have other useful pharmacological properties over, compounds known in

20  the prior art.
Biological Tests

Test A
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.




was kept in position as |long as an acceptabl e signal could be recoggﬁqAN g\gﬁus

otherwise it was noved to a new position. A bipolar electrode for I'ng

20 clipped"®828+#d6| eft atrium Pacing (2 ns duration, tw ce@hgEditastiol ic
threshol d) was perforned with a custom nade constant current stinulator.

The heart was paced at a frequency just 5@bove the normal sinus rate during 1
m nute every fifth mnute throughout the study. 25 The bl ood pressure, the

Fecortr (< B ﬁé; o ok g 7k e bR A
requency 109 Q—Izg{gn) Ibf urln% ee ad?l ‘%8%18 ands fﬁeac&ﬁﬁgo%ﬁ
sequence andc’[h g/ gt %%t Stﬁa‘s 8f Gt A FRH Ibt?ry P yt hm
2oqui st on B EBaPCERIRE pHE It s apline) 2?%%&? AR R U 802006 5o
05 JAN 2005mﬁ§3§7§5m§ﬁ%}e?é‘é&oaéwérggﬂh@éd A1 R Hm%%%r%%ﬂ&ﬂﬁgt@f‘d

Hi rsch, Conpact ogr ans 41, 55 (1993)). The te

pr ocedur e COBEIGH Qeadil)! akithemiiv@r hasaplaced in e feeaah dindothe dninfal Wdaut es
apart, during both pacing and sinus rhythm After the second control

recordi ng, tplacéd rost adeatngfpddyeset esta sedislt noeratass ofifbeywden 18 75 \apldure  of
0.2 nmL into the jugular vein catheter for 30 seconds. Three mnutes |ater,
paci ng was sﬁ&-ﬁféd and a new recording was made. Five mnutes after the
previ ous dose, the next dose of test substance was adm nistered. Six to ten
to consecutive doses were given during each experinment. Data analysis O the

st mpor ot PO OB e y%ﬁaﬁ%%?ﬁﬁ@%aaﬁ@ieddwﬁ% 15

three vayd ab}o%??%ﬁi @fhsé*owﬁn&mﬁ {iieb Beflo koo BIEUR bade SROUAN zati on

during pacing ventricular (A coﬁ uctron'tine (de s the
the normal range for the species. In order to reduce autonomic influences

both vagt 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 rhythm. The signals were processed using a custom-made program

30 developed for acquisition and analysis of physiological signals measured in



interval between the atrial pace pulse and the start of the ventri ﬁ;ﬂbqgﬁm@s

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

rhyt hn. 3@%876‘?4141‘,5 and diastolic blood pressure were neasur BaT/SEOHEEr to 20
j udge the haenodynam c status of the anaesthetised animal. Further, the ECG
was checked for arrhythm as and/ or norpbdl ogi cal changes. The nean of the
two control recordings was set to zero and the effects recorded after

consecutive doses of test substance,were ressed as er cent age changes
Coomeh 5 apterpental el eh Ade b anl HReth Zitndh. Lpdodsirigadas o, at: ve

dose adm ni st,ered Q@f gﬁl%z recording, it was possible to construct
dose-respons ‘(7e : " way, each experinent generated three
dose-response curves, one for MAP duration, one for AV- conduction tine and
one for the sinus frequency (RRinterval). A nean 30 curve of all

experi ments ngéfﬁétg?@od&dtu% &dngRted WISTaRNGE tWBSbaRAI Cdndiot drecaRENYMO §2/ 04446
54 0 5 JAN 2005 PCT/ SEQL/ 01544 potency val ues were derived fronthe nean

curve. Alj dﬁﬁﬁut&@&?@rﬂ,s@rﬁigrbtﬂh pacihgt diebgnesahetione i fervhe secomdséontasied by
| i near connection of the data points obtained. The cunul ative dose

prol ongi ng t resokdiRgdtireafirsirddsy dfOfhef testrsubstancoawad infasedisn wsedluase af | ndex
to assess the class Il] electrophysiological 5 potency of the agent under

i nvesti gat i of-X mLEIto the JugBavawoeahetet 639 seeanss. piBieblaets as a
nodel to detect, bl ockers $f t he del age rectifi&r .curr.ent i%tlggo for K
channel bl ocRaHBE W4 statied APAHnNEYi HEOHIRg S5t ede El“éﬁ FUBUES S dPgen

nmet hod, base - a ent.i : | oI Gt ed nouse
{1 brobi ast s. PTRA Heatrane Aaltalisr 3t GHAERSRgR, v MEREANEL, Six B3R

fi brobl aﬁfs mee@&wa@&swregﬁénwrﬁﬁgc@aaﬁ%xgénﬁ@ﬁt..bi soxonol  dye Di Bac4(3),
whi ch could be relirably detected using a fluorescence |aser

Data analysis

Of the numerous variables measured in this analysis, three were selected as
the most important for comparison and selection of active compounds. The
s three variables selected were the MAP duration at 75 percent repolanization
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 dunng 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 morphdlogical changes.

Thé mean of the two cdntrol 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




15 imaging plate reader (FLIPR). Expression of a delayed rectifier pp5a§§Nlem5
channel was i nduced in nouse fibroblasts by 24 hours exposure to the

gl ucocor t WP dHifexamehasone (5 M. Bl ockade of these pot ad§iTiFEOLEkRMNel s
depol arised the fibroblasts, resulting in increased fluorescence of

Di Bac4(3) 20 Mouse Itk fibroblasts (L-c241s) were purchased from Anerican
Type Culture Collection (ATCC, Manassa, VA), and were cultured in Dul beccos

peni ci 111 (500t SEFR S SRR B ok pBbByiBy AR TR PreRe Rl sl
gl utam ne (8,882 idmerTbg ctebbaiRLe: passaBeCh Buelin Brindaus paheg

trypsin (0. ciumfree phosphate ered saline,

Three days piit@inedO EheSlimIREkS dd38!droRdsRen Hom AR tuPARST b 004 tfrdmt O
clear- bottom black plastic, 96-well plates (Costar) at 25 000 cells/well.
WD 02/ 04446 the HasdlinkAMa2 08&d aP el /il (Ddseds Tveclbdsull ebntrphysotidcdd Bacdt 3
(D Bac Mol ecul ar probes) was used to neasure nenbrane potential. D Bac4(3)
maxi mal | y aldetsy of thé@gemviaded inenstigstian (Bip nM D Bac4(3) is a bi soxonol,
and thus is negatively charged at pH 7. Due to its negative charge,
the-distribution of D Bac4(3) across the 5 nenbrane is dependent upon the

t ransnenbr a potential: if the cell depolarizes (i.e. the cell interior
becones | ess_fié&ti ve relative to cell exterior), the D Bac4t3
concentration,inside t ' t rast ati X .
i nsi de the ) ] pEeterAs, which

(] !
causes an i e em si on. 10 Thus, a depolarization wll
be reflecte SRS ac4(3) fluorescence. The change in

Di Bac4(3)y fleesrachanfd slstiemdeeftade@rmidPiBing a microtitre plate based

5 .: tao 08

screen method, based on membrane potential changes of glucocbrticoid—
treated mouse fibroblasts. The membrane potential of glucocorticoid-
treated mouse fibroblasts was measured using fluorescence of the bisoxonol
dye DiBacqs), which could be reliably detected using a fluorescence laser
15 1imaging plate reader (FLLIPR). Expression of a delayed rectifier potassium
channel was induced in mouse fibroblasts by 24 hours exposure to the
glucocorticoide dexamehasone (5 pM). Blockade of these potassium
channels depolarised the fibroblasts, resulting in increased fluorescence of
DiBacas).
20
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/fnL). The cells were passaged every 3-4 days using
" trypsin (0.5 mg/mL in éalcium-frce 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.




Prior to each experinent, the cells were washed 4 tines in phosphat[ﬁﬁ JEN 2005
buffered saline (PBS) to renove all culture nedia. The cells were thén
treated WWMhOEPM6D BaC4(3) (in 180 .tL of PBS) at 35C. OncRCHSEBRIAHP+
fluorescence was reached (usually after 10 mn), 20 L of the test substance
was added, using FLIPR s internal 96 we$3 pipetting system Fluorescence
measurenents were then taken every 20 sec for a further 10 mll. Al 20

Sensi i fil 1Re GuiRetisncs dove 0 %%mdgé‘rﬁg@sf@%@}k%ﬂ%?ﬂd%ﬁ%ﬁP%endcéoandl |

D Bac4(3 T |

olace, in peSteSTE AR R B R L DB R AT RN 0ol o RARERE 2°

pr epar ed Wasmmfagg?g n%}lf]""z}[igfac}(h?s Q%?é%@ﬁo&%aemﬁé?éﬁ tively Barg¥@ati ment as

25 an additi 6na lon™~occurre uring addition of 'substance during

the experi "EHt?. DodLtd 'i!sd@eg(ali%%g@,sthélﬁﬁribﬁti@nRﬁSDiBMﬁ £apidsslthei . €. to
determ ne the maxi mumincrease in fluorescence. WO 02/ 044 % 56 0 5 JAN 2005
PCTJSEO1/ 1544 nBiane-is i dpendentispdnt thed etaesmiembratre pobattiatalifiche veld
performed with the G aphpad Prism program (G aphpad Software Inc., San

Di ego, CA). desilaizss (ibt.athel cell Snidridri bscosfiesTésss megatyenadalave ite oellro
screen was set up to determne the netabolic stability.of the onpounds of
t he i nventi oextempy, HpaPiBagny ¢qnesnirahon rlﬁﬁﬁdﬂog}e IF&H, RABBCE, éﬁ’c? fat with

NADPH as co- 10 factor. was ed..Th ssa itions,were as follows: S-9
(3 ng/nl), Neleproyiatiaorees- Grges insede g&ﬁ?élﬁ?%w%c%ﬁ gD, bé‘?\%?‘io M of
test conpound., The,reactio e | t.1 nd and
term nated aﬁP’élrS 6‘,“1 pfg&ir}s’ nwﬁ‘%g §%‘§9rc§o£‘ m%clf?%% E)I;%rhé)?g?éﬁgéé hée}ﬁp I'n the
sanpl e t g, abgyf 1 %B@é‘i—ization will be reflected by an increase in DiBacyg
fluorescence. The change in DiBacys fluorescence was detected by a

FLIPR.

Prior to each experiment, the cells were washed 4 times in phosphate-
ts  buffered saline (PBS} to remove all culture media. The cells were then
treated with 5 pM DiBacygy (in 180 pL of PBS) at 35°C. Once a stable
fluorescence was reached (usually after 10 min), 20 uL 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
DiBacy;, 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 1n fluorescence.




1 mM). After solvent extraction, the concentration of test corrpoun%oivaﬁ 05
nmeasur ed agai nst an internal standard by LC (fluorescence/ W det ect ioh)-! Nleg
per cent ag¥Wd#2/H4edt conpound remmining after 30 minutes (and®CHyBE®ININI) 20
was cal cul ated and used as a neasure for metabolic stability. The invention
is illustrated by way of the follow ng gganpl es. Exanples 25 General

Experi nental Procedures Mass spectra were recorded on one of the follow ng
instrunents: _a Finnigan MAT TSQ 700 tripl e quadrupol e mass spectroneter
equi pped wi t Guare-Titingtussdploagetermines thed G FthBalvey, was performed weth e X API
150ex 30 spectraqneter; a VG Quattro Il triple quadrupole; a VG Platform 11
single O 5pJ phyad Regsto prograns(Graphpad Spftware fua, Sanddiege) GA)or a M cronass
Pl atform LCZ single quadrupol e nass spectroneter (the latter three ‘

i nstruments were equi pped with a pneumatically assisted el ectrospray

interface (LG ). "HNWR and 13C NMR neasurenents were perfornmed on a

BRUKER ACP d varian 5 300, 400 and 500 spectroneters, operating at 'H
frequencies ‘Qb% ., tog. . and- MHz respectively, and at 13C frequenci es of
75. 5, 100. 6 - C i S Alternativel y, 13C NMR neasurenents

M. 10° Rot st 2. metp S b 68 RNERARRR' EE BbiDolis MBI Tt onse of

i nterpret ati gmeduBRestithdintdatiggs ot herwi se stated, chemical shifts are
given in ppmwth the solvent as internal standard. 15 Exanple 1

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

compound.

The reaction was started by addition of test compound and terminated after 0,
15 1,5, 15 and 30 muinutes by raising the pH in the sample to above 10 (NaOH;
I 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,5)

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 150ex

30 spectrometer; a VG Quatiro 11 triple quadrupole; a VG Platform 1 single




tent-Butyl 2- (7- 3-(4-cyanophenoxy)-2-hydroxypropyl]-3, 7-di azabi c(Jdj JAN 7005
- [3.3. Ilnon-3-yl} ethylcarbamate (i) tert-Butyl 2-bronoethylcarbamate 20 A
m xt ure oWw@eHewoet hyl am ne hydrobrom de (10.0 g, 0.049 mATSENADH+ (1. 84
g, 0.046 nol), water-(50 nL) and THE (200 nmL) was cooled to OC

D -tert-butyl dicarbonate. (10.1 g, 0.0#6 nol) was added slowy to the

m xture, which was. then stirred at rt overnight. The m xture was
concentrated in vacua and the residue dissolved in DCM This organl c 25

sol uti on wasqumlsmpxdew arh a/\dﬂeqromas pBlatforad yZc winglat Qgﬂ‘é@\lﬁ? eorrnéiiﬂ i ca,
eluting with DCM give 5.6 g (509 of the title conpound. é

4-13-(3, 7- D@@gﬁpweﬂro[(ﬂua lthesn tb,rqf; - Iy HHEEREY o555/ sawEei: r\m

E‘Elci?m‘i;ﬁte/ewynd pLas amab;ﬁ?agwﬁdo%'a%f@s%?%faét%ﬁm GEMD S H FRAR 5 5 oan
2005 WD 02 46 PCT/ SEOL/ Q1544 5
internati onallgpﬁ%ﬂ’é?ﬂs Eﬁ%ﬁ: ﬁé’ﬁ%r{)efﬁn& g@f?é@%ﬁ%fﬁc f@ a I?Aé-gadlzrrL) and

t he m xt t g 50 W

reduced § sy@ﬁ ‘ﬁ)td é@&ﬁg@lsggn\%ﬁfé&r Q%ﬁ%@a alinll_ngdgﬂ W&EL and KZCO3 (100
g) was added,, TP@ E%kﬁébtﬁregﬂsarﬁi iak r'éd frefudakibs aFd75isl tEed. and
Concentration o |trate gave the title_ ‘conpound in a 90% yi el d. 13C

NVR (CDC13) 1287 219[}92 rB tival. 3, ABOmALivE[y, 7°CODIMR 6GReaburdifierts Were,
104.0, 115.3, 119.1, .9, 162. 1. 10 (iii) tert-Butyl

2-{7-[3-(4- cpe&fmrrrttehcmy)a BRUKE&y@C@o;aq& 3pFctuvraggr ai @y dresjuengy af | non- 3
-yl} ethyl carbamat e

4-[ 3- (3, 7- D #Exattlgel o[ 3. 3. 1] non- 3-yl ) - 2- hydr oxypr opoxy] benzonitril e (see
step (||{9above 7.7 g, 25.6 mml) and tert-butyl 2-bronoethyl carbamate
(see stef (1) above; 5.7 g, 2.56 nmml) and K~C03 (3.5 g, 2.56 mmol) were 15

m xed in O—B&l&l{a 50, %—gy and, 3} nbf 89 fncOfid WPedla Repdfink G dke of

interpretation of spectra. Unless otherwise stated, chemical shifts are given

in ppm with the solvent as internal standard.

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

[3.3.1lnon-3-yl} ethylcarbamate

(i) 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 stired 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.

(ii) 4-[3-(3,7-Diazabicyclo[3.3.1}non-3-yl)-2-hydroxypropoxy]benzonitrile
HCl-saturated EtOAc (600 mL) was added to a solution of fert-butyl 7-[3-

30 (4-cyanophenoxy)-2-hydroxypropyl]-3,7-diazabicyclo[3.3.1]nonane-3-




m xture was filtered and evaporated. The residue was purified usi ngngacqh%n?gng
chromat ography (DCM 10-20% MeOH saturated with NH3 (g)), to vyield g

% of theWQ#¥e4éonpound. 13C NVR (CDC13) : 6 28.4, 29.6, FCBSE@ADIN4 36.9,
54.8, 58.4, 58.6, 59.5, 20 64.8, 71.1, 78.8, 104.1, 115.3, 1%#9.2, 13 3.9,
156. 4, 162.2. F4B-M5 (Mtl)+ = 445 (m z) sgxample 2 4-

(3-[7X3, 3-Di net hyl - 2- oxobutyl ) - 3, 7-di azabi cycl o[ 3. 3. 1l non- 3-yl J-2- 25

]2 %ﬁf §.X|§|p§ A T R e Erép é@é?ét%%éllr%@nz'(a%p}icaﬁegemo. 6 g,

. . ' 7 0 m .27

2.0 ol ) S0l QLORLSEO LR Aol 0n 0Bl 0 IECER (0. 0.

was. 1 iitcgiegg g‘h&%a@’#&?@g‘fﬁsg?%vﬁ%e%;t?ﬂaf‘)%%@"éeggﬁfeﬁﬁﬁgg ¢ Eesidin it iegCS

NVR 13) & . . 1 . BT - .

61. 7,( 64. 8? ‘:}‘f?‘ll,%ggé%.bg,gcgﬁ%ﬁ%,ﬁiaf@. ?C%lg.l@? gﬁgﬁ&é?‘?‘%fzi]ﬁ.ﬁ‘Z%&%p/@-%k?é(Mil)J

= 400 (nmg) Exanpheq3of12% ohd flerdd Nonkbhirdtidn 3f fhe FRtdRZRve tRe il - 3. 7-di
3%. r1§Hyl fj- ?- hyé} (ﬁ) ?I

azabi cyclo oxypropoxyl b ro ox enzonitrilé-to ) , 7- Di be

| -3, 7-di azabg&ngb@ngilg&gorp@g}@g]@; 9-one The sub-title conpound was prepared
according to the procedure described in J. Og. Chem, 41(9), 1976, pp.

1593-1597. 15 NMR3(CHH)bes228.9,3292d13azabi(R0c59.73.68.8, 6mna6e.0ThE sub-title
conpound was prepared according to the procedure described in J. Og.
Chem , 41(9)104.976150p11939333891624si ng 3, 7-di benzyl -3, 7-

10 (i) tert-Butyl 2-{7-[3-(4-cyanophenoxv)-2-hydroxypropyl]-3,7-diaza-

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

4-[3-(3,7-Diazabicyclo[3.3.1]non-3-yl)-2-hydroxypropoxy Jbenzonitrile (see

step (i1) above; 7.7 g, 25.6 mmol) and tert-butyl 2-bromoethylcarbamate

(see step (i) above; 5.7 g, 2.56 mmol) and K,CO; (3.5 g, 2.56 mmol) were
15 mixed in CH;CN (50 mL) and stirred at 60°C for 60 h. The reaction

mixture was filtered and evaporated. The residue was purified using

column chromatography (DCM: 10-20% MeOH saturated with NH; (g)), to

yield 8 g (71%) of the title compound.

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-diazabicyclof{3.3.1]non-3-y1]-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




di azabi cycl o[ 3. 3. 1] nonane-9-one (see step (i) above) in place of I\I—ﬂ)ﬁnﬂ” 2005
N - et hyl bi spidone. 20 (iii) 3 -Benz |-3,7-diazabic clo 3.3.1 nonane A

sol uti on W0 @Ak benzyl - 3, 7- di azabi cycl o[ 3. 3. 1] nonane (s KN 0L

above; 97 g, 6.4 mml) in aqueous ethanol (95% was hydrogenated over 5%
Pd/Cat 1 atm wuntil tic indicated that5% he reaction was conplete. The 25
catal yst was renoved by' filtration through a pad of Celite(r), and the

T gaant | ¢ Mnd s Gri0 e bR fbdrt) el Sybhight TS feshfn ibrecgTPo U
() 3" Benyys RltGpstiitsvapordifd biind 011 (090 oG xtbipdindeT! SEOL/ 01544
ron) s i S6oRBER (CDGBhaS 25 M G T LA B ot LT T E D oo
dissol ved i nebhe ;(80gm vags a0pd i ppyi 383 911063 Tieas ' mxture was

stirred at and eh at " t.t. overnight, after which a
white preci piphgt ﬂg{qq = 1 ﬁ‘h&?r was evaporated. Water and a saturated
Na2CC3 (gﬁ)pféo u?{% vve?e azgg)e . The m xture was. extracted wth ether. The
ether |layer was separated and dried (MgSOH4), giving 20.3 g (91% of the
sub-title conmpound. to (V)

3-Benzyl - 7- (gkhri@&-,ﬁ, 4-tetrazol -5-yl)-3,7-di azabi cycl o[ 3. 3. 1] nonane,

amoni um sal m xture of 3-benzyl-7-cyano-3, 7-di azahi | o[ 3. 3. 1] nonane
(see step (i#){3-E@+Ethyi®fP-1g,3 A‘Zte‘n‘ﬁﬁﬁ@h—)-leéNSd@Qam9L°r%§-12‘!’9"‘57 NHACI
(2.41 g, 45

- yl]-2-hydroxypropoxy} benzonitrle

10

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

The sub-title éompound was prepared according to the procedure described

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

15 (ii) 3,7-Dibenzyl-3,7-diazabicyclof3.3.1]nonane

The sub-tijle 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[3.3.1]nonane-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 (if)
above; 97 g, 6.4 mmol) in aqueous ethanol (95%) was hydrogenated over
5% Pd/C at 1 atm. until tic 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




15 mol ) and DMF (50 nl) was stirred at 100C for 22 h. DVF was evarbhadhi, 2005
"tol uene was added and evaporated, which resulted in 12 g of an

or ange- colWAl¥t4ewder . The product was purified by prepar adgivsEonoy=nssed
phase HPLC, giving 5.8 g (46% of the sub-title conmpound. 20 (vi)

3-Benzyl -7-(2-ethyl -2H 1 ,2,3,4-tetrazgf)-5-yl)-3,7-diazabicyclo[3.3.1 j-
nonane A m xture of 3-benzyl-7-(2H 1, 2, 3,4-tetrazol -5-yl)-3, 7-di azabi cycl o-
[3.3.1 jnonane, ammonium salt (see step (v) above; 4 g, 13 nmol), ethyl

i odi de (2. 20(iv).3-Benzitol-pyanm3 Madiazebicedlofd 3 03uenaneol ) was refiuxed 25 for
2 h. The sol vent s evaporated and the residue purified by flash

chr omat ogr apByB U iﬂéﬂ@icﬁ‘iwaa?t-b]n@ll?&f}, (ssorstemntiio-dome; @ghvigg 1.5 g

(Vi1) 5 (2 cPymmsl 375 GROEyin,B1ion (F) TOLF. dyandied, Brospises(18) Bonane
nonane. (see S2 aptal fissaltedt i <3heE (4" B ihy “aited AtoRRARR, LRGeS . of
i1 oroa buePiaupasy ik AP Sey e A Bk oo AsPleBl e ve o 2
D203, 4 ot r SOSIT BRY RTAMEDMtncd | ThY!dhor, o kP apdrldit WS A& opony

benzoni tril esdt@raded a*dgocb;agadfnmlbﬁesy)do@@zmuadt | IThe( BERNIBt WANAKLABRI Pat ent
application WD 99/31100; 0.18 g, 1 nmol) and

3- (2- et hyl - 2wth, 8ttidrA4- Thier ethet -layst Jvas3sepadited adrid ieled] BMVESD)ondnme( see
step (vii) above; 0.2 g, 0.9 mol) were mixed in isopropanol:H20 (1.1 nmL of
10: 1) and t h20.3ig (%) ofithestubrtiidel campoB0d overni ght. The sol vent was

evaporated and the residue was purified
10

(v) 3-Benzyl-7-(2H-1,2 3 4-tetrazol-5-yl1)-3,7-diazabicyclo[3.3.1]nonane,

amrmonium salt

A mixture of 3-benzyl-7-cyano-3,7-diazabicyclof3.3.1]nonane (see step (iv)
above; 10.2 g, 42 mmol), NaN; (2.92 g, 45 mmol), NH,CI (2.41 g, 45
15 mmol) and DMF (50 mL) was sticred 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 punified by preparative reversed

phase HPLC, giving 5.8 g (46%) of the sub-title compound.

20 (vi)3-B enzyl-7-(2-eth-yl-2H -1,2,3 4-tetrazol-5-y1)-3,7-diazabicyclof3.3.1]-

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.



15 by chromat ography (hexane: ethyl acetate (1:1), MeOH (NH3) O- 32@5 005
giving 0.28 g (77% of the title conpound. 13C NMR (CD3CN) : S 14 M#
30.0, 31.WOa@04846 51.2, 51.3, 58.6, 60.8, 61.0, 66.3, 71. BCT@EW(B"HMG 2,
118.2, 119.9, 134.9, 163.3, 170.1. 20 Exanmple 4 4- f

2- Hydroxy-3-[7-(1, 3-thi azol -2-yl) -3, 7-diedzabi cycl o[ 3. 33. 1] non-3- 1 -
propoxy} benzonitrile 4-[3-(3,7-Di azabicyclo[3.3.1 ] non-

2By b vy vt gede P58 A el ST T idlof S Thonkely ) %2, T
3‘@262@30Pﬁékin&raéag%ea?@dﬁés AR A R 30 o "0 ™
e ves ' Lapiitle ST RIS W AT S b st T o0 €
32&05352%@%%&@?@%@E&mwgh el PR 0 °

30.5, 52.
133. 0, 133 ‘r’fﬁiﬁggd %?/89 fﬁg -of é?xﬁgﬁ%(@e aé@ %l‘ﬂe rcsi&?e J«as $9§p&atel11ﬁ>> give P19 g2,

ano-7-[ 3- (4- wgniﬁﬁ@&w-tﬁlefmﬁrpvmropyll N. - (3 4,5-trinmethoxy-

benzyl) -3, 7-di azabi cycl o[ 3. 3. 1 ] nonane- 3-car boxi m dam de (i) Phenyl

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

3,4,5-Tri met hoxybenzyl am ne (1.08 i) was di ssol ve%’hi n.io

i sopr opanol  ((¥0)r-X3- [7{HeE$h}’ Qﬁﬂ*é 2\/\33% t@ﬁ@ﬂ@itﬁ-b/ D-dazahieyepphddit

cyanocar boni m doat e éél was.added in portions. The reaction
m xt ure was dlq%Wé] yrd(mp,)@)ﬂ)rppqx H—ZQIHB—Hest irred overni ght at that

tenperat Yoo 4t xrlrea%y oxy b@%&or‘cll%-tﬂectsee ntdrhF854 ?)fa en?ngpﬁﬁt?aho%en
WO 99/31100; 0.18 g, | 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 isopropancl:H,O (1.1 mL of 10:1} and the mixture was stirred at

60°C ovemnight. 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.

3C NMR (CD;CN) : 5 14.4, 29.7, 30.0, 31.2, 48.6, 51.2, 51.3, 58.6, 60.8,

61.0,66.3,71.9,104.3,116.2, 118.2,119.9, 134.9, 163.3, 170.1.

20 Example 4
4-{2-Hydroxy-3-[7-(1,3-thiazol-2-y1)-3,7-diazabicyclo[3.3.1]non-3-yI]-

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;5 (0.91 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%).




purified by chromat ography DCM MeOH (gradi ent 100:0 to 99:1). Yiel d:{ 513AN 2005
1.37 g (63.5% (ii) N-Cyano-7-[3-(4-cyanophenoxy)-2-hydroxypropyl] N-(

4, 5-tri - HRHONYbenzyl ) - 3, 7- di azabi cycl o[ 3. 3. 1 | nonane- 3- BGTSEROBdani de
4-[3-(3,7-Di azabicyclo[3.3.1 ]non-3-yl)-2-hydroxypropoxy] benzonitrile 20

(see Exanple 1(ii) above; 1 g, 3.3 mol$2and phenyl N -cyano-N-(3, 4, 5-
tri met hoxybenzyl)carbam m do ate (see step (i) above; 1.13 g, 3.3 nrnol)

ot ure s ChoNRRTIEBERS A [g odnnt St SHr e ET BB Dol . e
giving 167 DbobS6r Y SRR R TR Eocts) © 6%20.0; 205

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.\ 504446 63 05 JAN 2005 PCT/ SEO 1/ 01544 Exarrpl e 4-

dl

{3- Am no- 4- [ sulfonyl) 3, 7-di azabi cycl o{ 3. 3. 11non-3- 1 but oxy}

benzonitryq | eNs_d aho4?- ) 3
mmol ) was mXed™w OO0 (72 5§ 525 T
4- Br ono- | - bus@rg!}-57- @az&?ey@mpw 1}mm®edrmﬁpydmdeand then the reaction
m xture was Stirred at 60C overnight. The soli1ds were filtered of and then
the solvents were to evaporated. The reS| due was di ssolved in DCM and washed
with I N NaCH. The organlclayer was se rate ried.(Na-)SO) and
evapor at ed, (thPbemd Ercypnsd-tha éftrm;h@ engy|)earbamimidente i i )

4-[2-(2-0d rf,g:}g—)r%tnrl]eotﬁ&yegnzz?f alngfrnlel ?1.08 mL, 6.3 mmol) was dissolved in
10 isopropanol (10 mL). The mixture was cooled to 0°C before diphenyl

250

.!!

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:
15 1.37g(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-hydroxypropoxyJbenzonitrile
20  (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%),
25 giving 1.67 g (92%) of the title compound.
3C NMR (CDCly) : & 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, 1339,
137.4,153.3, 160.2, 161.9, 176.3, 176.4.




15 4-(3-But enyl oxy) benzonitrile (see step (i) above; 37 g, 0.21 nol

) 5
mixed Wi (61.6 g, 0.25 rol) and DCM (700 L) and sti %5 JAN 200
for 4 h.%@%sgéct ion mxture was filtered and 2 nL of Dl\ggég@%e{d'ed to
destroy the excess nCPBA. The m xture s washed with NaHCO3s t hen
separated, dried and evaporated to give’38.7 g (97% of the sub-title 20
conpound. (iii) 444-Am no-3-h drox butox benzonitrile
4-12- (2- i r%@tﬁoxy] benzonitrile (see. step (ii) above; 38.5 g, 204
nmol ) was m aqueous NH3 (1200 nmL, conc.) and isopropanol 25 (450
mL) . The mi x4 uneyso-3ti7(Reylatl fonyl)-3f Didi2Ablvycluid. Sbjniod-I4yjibptoet )  was
filtered of fr—amd—the Sotrvents were evaporated, giving 39.1 g (93% of the
sub-title cogmeuvidnleNO 02/ 04446 64 0 5 JAN 2005 PCTI SEQI /01544 (iv)
tert-Butyl 4=(Z-cyanophenoxy)-2-hydroxybutyl carbamate
4- (4- Am no- 3- hydr oxybut oxy) benzonitrile (see step (iii) above; 34.3 g, 166
mol ) was dissolved in THF: H20 (600 nL of 8:2). D -tent-butyl dicarbonate
(36.3 g, sL66(ip#fB)Butasyleasengond@e The nixture was then 5 stirred at r.t.

i ght bef bej ] ' 50 g. (1009 -titl
cCompound (vii-ElyaRamhaeda s Bnd eimmeDes e mise it nseCOpu TR i o)
1°J[(t - But | ) am 2t h -3-(4 1
et hanosul { ot BYRED: SSey1ed 104 S0y BbpHErERY- R Aoy bt of DA o (see
t ' b ; . : d.4-¢di ] e 0 nol ¢
ver & ai Ssor Uah e ofied Aol ik ARt T M SO RIES HITgeC0 T

Vet hanesul { opydrnflth of i Tige (ol Were OfikaRATRE) aastiishethaddsderts operse at i s
0C. The m xture s allowed to reach r.t. before the pyridine was

10 evaporated. The residue was dissolved in DCM and washed with 1 N

NaOH. The organic layer was separated, dried (N2,SO4) and evaporated,
giving 37 g (58 %) of the sub-title compound.

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

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 NaHCO;, then
separated, dried and evaporated to ‘give 38.7 g (97%) of the sub-utle

20 compound.

(iii) 4-(4-Amino-3-hydroxybutoxy)benzonitrile |
4-[2-(2-Oxiranyl)ethoxy]benzonitrile  (see. step (i) above; 38.5 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.




evapor ated. DCM was added and the solution was washed with 2 M HC U@nﬂ\N 2005
wat er befq,gl éﬁgn&] dried and evaporated. The conpound was purified y

chr omat ogr §ﬂ A silica, eluting with DCM (5% et hyl acet atROT/SEM/0¢iMe 27 g
of the sub-title conpound. 20 (vi) tert-Bu 12- 2- 4-c ano henox eth |
-1-aziridinecarbox late 1- ([(tert-B uébxycarbonyl)anino] nethyl}

- 3- (4- cyanophenoxy) propyl net hanesul fonate (see step (v) above; 25.3 g

0. 066 nol) X gt 112_115_ T : 7y :ﬁﬁ@@ '@2 hate (2.7 g; 7.8
mol ) and Dg%f) £ 4 ; n$ dfgkly ba {epnd NaOH (50% (aq))
was added sl oW YA 15 dd18-KY &k : .t wat er
and DCM mrgﬁﬁw&%h@dgﬁggﬁtgﬁ )gfgr%hvxl/g[?es pgrS ge?’egﬁ?\%ggf%d} 4\im?g’1q\§\gt er,
dried and t hamsyaras aiRgolved 9iy THFHSUL (600 | ;mIcosPoginy. YORE-bhB19
(99% . The product was used in the next step without further purifi‘cation.
30 0 5 JAN 24i10arb\d@af2( 3543146 165 Mol peastdddbdet409C.1 iThe3miBgture was then

nzyl - 7- (but yl sul fonyl ) -3, 7-di azabi cyci o 3. 3. 1] nonane But anesul f onyl |
chl ori de swasstartdeat dt. apwimightbefodEbemgaeviparated tof gi¥e 50 g (100%) of the

benzyl - 3, 7-di azabi cycl o 3. 3. 1] nonane (see Exanmple 3(iii) above; 13 g, 60
mol ), K2cosubstttlemesmpenri Nsdrel 108s mspd thdhei jexir stepavithaut! Suthert o reach
r.t_ and was then stirred overnight at r.t. The reaction m xture was
filtered thrR}mﬁPaé‘ ug of silica, which was then eluted with ethyl acetate
to give 15 g (75% of the sub-title compound. (viii)

3-(Butyl sul fonyl)-3,7-diazabic clo 3.3.1 nonane 10

3 eyl - T QY R B R R RO st OB 35S P (vi)

JOUTIIr VWS UTlSoUT Ve 1 CUTIanrToT \ JU 1T Ot JIT 7

hydr ogengt ednenghealfdighé at 1 atm overnight. TLC anal ysis showed that

tert-Butyl 4-(4-cyanophenoxy)-2-hydroxybutylcarbamate (see step (iv)
above; 38.1 g, 120 mmol) and 4-(dimethylamino)pyridine (10 mol%) were
dissolved in pyridine (200 mL). The mixture was cooled to 0°C.
Methanesulfonyl chloride (10.7 mL, 0.136 mol) was then added dropwise at

15 0°C. The mixture was allowed to reach r.t. before the pyridine was
evaporated. DCM was added and the solution was washed with 2 M HCI
and water before being dred and evaporated. The compound was purified
by chromatography on silica, eluting with DCM (5% ethyl acetate), to give
27 g of the sub-title compound.

20

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

1-{[(tert-Butoxycarbony!)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 NaQOH (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




no reaction had occurred. The catalyst was filtered off and new cateﬂﬁrslAN 2005
(5% Pd/ C) was added, together with H20O (10 nlL) and acetlc (i‘/s%oflglwrﬂ‘) S
The mi xt UV@0%&&H¢ hen hydrogenated at | atm overnight. Thé CALAMVSE was
filtered off, 2 N NaCH was added and tB m Xt ure was extracted W th

tol uene. Evaporation of the toluene sofution gave 8 g (85% of the sub-title
conpound. 20 (ix) tert-Bul |- 7- bu lsulfon 1 {3 71dd| azabic clo 3.3.1
non-3- 1 - J 1-4=(bugneul i) rfodiacabibci{ ® 3t lgnoadt vl

2-[2-(4- cyagﬁqu%%})%ye[ n(yl?ml azi I‘);‘dl necar bﬁgyl ateéjsee step (wé above;

g, 3.5 mol Buggestlfsadl whldmd&- (Masltaddsdl drappiye 3t 70° itazabngeeopB.33. 1] nonane
(see step (viii) above; 0.85 g, 3.5 mml) in_25 isopropanol (25 nL). The

m xture was behzylrEa- cﬁhzﬁﬂ@ub@[érhilbtmaneEQ@po Examphe a3{d|11 ovEcakd dh of the

residue on silica (DCM_ 2% Me hesbtltle

((:ggpmrjﬂnd Zﬁgl\l(w‘?ﬁémrjflzé?pzz, El@ aml)(ngoMF%}g (g(?(} (fﬁﬁ ; Pﬁ’asgg
(2H, dd); 3.aBowed tPAF@a@boﬂst WE?GE% %ﬁ%ﬁ’)ﬁl z‘éﬁs@hn%eﬁ? ééa?gﬂ dd,
3H, 4.6 (2H

5ot o v nosaiEe Bkt e roks T  BERG ilick; HHsfhtentied S € Lut éi)
}benzoni tril tFa;cEtagéjEc{év%IS{ré)gTS()o Bf’%h%uaiubet”ﬂé);o ??éuﬁdazabl cyclo[3.3. 1

] non- 3-yl ] henoxy) propyl carbamate (see step (ix) above;
0.9 g, 1.7 mmol) was dissolved in ethyl acetate (20 nL). Ethyl acetate
saturated with HC (g) (50 nmL) was added at OC. The resulting m xture was
al l oved 10 thlgeﬁ@uﬂyléulfcfngl) -2 ThdiaFatécpdblfehd |wemmevapor at ed and t he
resulting residue was dissolved in water to _give a sol t|on that)

freeze- dii ed-Behipl-fdvetylsubfony])r3,drdiazatoeydel 3s%c|1ﬂn<8?an9h $¢9 t§ieP ¢ 'ﬂ'\]fljgund

above; 12.7 g, 38 mmol) was dissolved in ethanol (150 mL of 95%) and

1

2.
29

hydrogenated over 5% Pd/C at 1 atm. overnight. TLC analysis showed that
no reaction had occurred. The catalyst was filtered off and new catalyst
(5% Pd/C) was added, together with H,O (10 mL) and acetic acid (2 mL).
15 The mixture was then hydrogenated at 1 atm. overnight. The catalyst was
filtered off, 2 N NaOH was added and the mixture was extracted with
toluene. Evaporation of the toluene solution gave 8 g (85%) of the sub-title

compound.

20 (ix) tert-Buty! 1—{[7-(butylsu1fonyl)-3,7-diazabicyclo£3.3.1]non—3—yl]-

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

terr—Butyl 2-[2-(4-cyanophenoxy)ethyl}-1- azirdinecarboxylate (see step (vi)
above, 1 g 3.5 mmol) was mixed with 3- (butylsulfonyl)-3,7-
diazabicyclof3.3.1]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 (CDCLy) : § 1.44 (3H, ), 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-




ES-MS (M+ H)} = 435 (mz) 15 Exanple 7 The conpounds |isted bel ow g5 gAN 2005
prepared either in accordance with, or analogously to, nethods described
herein, ofYQRYEHH herwi se prepared according to the fol | ovitGiSEMOtBduUr e:

The appropriate. 3- or 7-unsubstituted bispidine (dissolved in CHC13) was
reacted with 2 eq. of the appropriate 266el ectrophile (dissolved in CH3CN)

in the presence of a base (2.5 eq. of K2C03). The reaction m xtures vvere

war med to 50 e S (@s d

spectr al ana @ﬁ I}{\? 4]3 Eg[r’éﬁa)ﬁ?'gé sa1¥@ ?Age@?%/ @’é?%@ ﬁ'@@ﬁgﬁ eactl on
m xture was edipt o an ion exchange solid phase extraction plug (CBA). The
pl ug was was vmth 25 CHC13 and the product was finally eluted with

CHC13: MeCH: Et3N (8:1:1). The products were anal ysed by HPLC and MS.
Compounds with a purity |less then 90% were purified by preparative HPLC.
Mass spectr f4-{ heA o duUTdSutvibelfen 19@,0}'_@ a ﬁﬁ;ﬁe 0 5 JAN 2005
WO 02/ 04446 ’9 I-’I({,I/blz()l/ U;{bg@ ztlw?s- {y/-. SeabRRIOB. 2L SH]-

- (4- cyanoﬁphebmboy}r}liermmhtovlqpropyl] 3, 7-di azabl cyclo[3.3 . | non-3 yI }

- 2- hydroxypropoxy)benzonltr|I i

{ 7- [ 3- (4- cyal¢ohBeRdxln {E{hWﬁS@k@mw )p§,|7]-dtazz(tﬂ1p52@le£3131lém@xdﬁgyb]meﬁlyl} 3-

di azabi cyclo, [ 3.3.1, ] non- 3 - hydr oxypr opoxy) benzonitril e;

{3-[7-[3-(4- @y%)fﬁmbﬁem; pzomglenr %W%pyd/ Sg¢ 9, gep s(:psbopwcsmﬂfaa;a) g,

T el MY s IR A el 7
% gzbfiygrzﬁaﬂwﬁwpéﬂfK%.%}adg%xypé DT R g

a
-{2-[7- Q e nNzo-
itrile; o ken a??@( E‘M ﬁ@?gﬁﬁ ) A no"]?t %lgﬂgyr}flg}r&‘h%g%g‘d%
3, 7-di azabiwys Bﬁbﬁlv&dhhn@mtei'l-to give a solution that was freeze-dried. This gave

the dthydrochloride salt of the title compound. |

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

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

analogously to, methods described herein, or were otherwise prepared
according to the following procedure: The appropriate 3- or 7-unsubstituted
bispidime (dissolved in CHCl;) was reacted with 2 eq. of the appropriate
20 electrophile (dissolved in CH3;CN) in the presence of a base (2.5 éq. of
K,CO;). The reaction mixtures were warmed to 50-100°C. When the
reaction was ready (as determined by mass spectral analysis), the inorganic
salts were filtered off and the reaction mixture was added to an ion
exchange solid phase extraction plug (CBA). The plug was washed with
25 CHCI; and the product was finally eluted with CHCl;:MeOH:Et;N (8:1:1).
| The products were analysed by HPLC and MS. Compounds with a purity
less then 90% were purified by preparative HPLC.

Mass spectra of the cofnpounds, where recorded, are in brackets:



yl)methyl] phenyl} methanesul fonani de; 4-cyano-N-[2-(7- {2 -[(4 {5 JAN 2005
- cyanobenzoyl ) am no} ethyl }-3,7-diazabicyclo- 15 [3.3.1 ]non-

3-yl) et hyWei&$ de; 4- (2- PCT/SEN1/01544
{7-[2-(4-cyanophenyl ) -2- hydroxyet hyl ] -3, 7-di azabi cycl o[ 3. 3. I=fnon-3- yl} - |
- hydr oxyet hyl ) benzonitrile; 4- { 3-[(3677-di benzyl -3 , 7-di azabicyclo[3.3.1

] non-9-yl) (net hyl )am no] - 2- hydr oxypropoxy} benzonitrile; 20 2-[(7- {

bt RN b DR it R S e
di hydro-2H1, 4- neGCarb nitriles

4-[ 2- hydroxWQ‘f1 ‘Wlnéf%r%y@ro@%¥ 5%’1%][‘33 3.1 ]non- 3-yl)propoxy] benzo-
1 e o

1, 4- benzoxazdlﬁfaéﬁ i ognlj(r[(inlb?# fd i}’@%ﬁﬁ’ﬁ%ﬂhﬁh%ab' cyclo[3.3. I

]non 3-yl) OpoxXy

s 0, Sl S S SR 20

{7-[ (2R - 3- (A7 aliandiheielsy).1 Rronyskyd )k drydpytyipr8paxydiberzenitrile cycl o 3. 3

]non 3-yl} -2-hydro, ypropyl)oxy] benzonitrile; 4-[((2S)-3 - {

[(25) 3- (zaayns(éghmphyr)stﬁyla;adwkwbmlq [33.Vln@nagei- bicyclo [3.3.1 ]non-3

Ayl[ 3- (}ZbLP )y/&fx{% &yl ) Oxéy b‘%ﬁ?@??ﬁ(ﬁ%@%%ﬁ -tetanathylepe ép%xy]

non- 3. tyH ! Edlamw{l?’ S Bk piogo APl > =

17-1(2R) 18- (£453aRhAABKN AR Y, PXH RS8Rk 5(3:3 /T Ab@AZRY1)ethyl ) benzo-
nitrile;
N-{4-[(7-{4-[(methylsulfonyl)amino]benzyl}-3,7-diazabicyclo[3.3.1]non-3-
yDmethyl)phenyl} methanesulfonamide; |
4-cyano-N-[2-(7-{2-{(4-cyanobenzoyl)amino]ethyl}-3,7-diazabicyclo-

.15 [3.3.1]non-3-yl)ethyl]benzamide;
4-(2-{7-[2-(4-cyanophenyl)-2-hydroxyethyi]-3,7-diazabicyclo[3.3.1]jnon-3-
yl}-1-hydroxyethyl)benzonitrile;
4-{3-[(3,7-dibenzyl-3,7-diazabicyclo[3.3.1]non-9-yl)(methyl)amino]-2-
hydroxypropoxy} benzonitrile;

20 2-[(7-{[6-cyano-4-(methylsulfonyl)-3,4-dihydro-2H-1,4-benzoxazin-2-yl]-
methyl}-3,7-diazabicyclo[3.3.1 Jnon-3-yl)methyl]-4-(methylsulfonyl)-3,4-
dihydro-2H-1,4-benzoxazine-6-carbonitrile;
4-{2-hydroxy-3-(7-methyl-3,7-diazabicyclo{3.3.1]non-3-yl)propoxy]benzo-
nitrile;

25 2-[(7-methyl-3,7-diazabicyclo[3.3.1]non-3-yl)methyl]-4-(methylsulfonyl}-
3,4-dihydro-2H-1,4-benzoxazine-6-carbonitrile;
4-[3«(7-benzyl-3,7-diazabicyclof3.3.1non-3-yl)-2-hydroxypropoxyjbenzo-
nitrile; |

4-{2-hydroxy-3-{7-(4-oxoheptyl)-3,7- dlazablcyclo[B 3.1]non-3-yl]-

30  propoxy}benzonitrile;



to bicyclo[3.3.1}non-3-yl)-2-hydroxypropyl)oxy] benzonitrile; 4- { [[52_?[&] 72005
- 2- hydr oxy-3-(7-propionyl -3, 7- dlazablcyclo [3.3.1 ]non-3-yl) - propy 1] oxy
} benzoni MQ P2/4464- { [ (2R) - 2- hydr oxy- 3- ( 7- pr opi onyl - 3, 7- diPETAREGLSYZHO[ 3. 3. 1
]non-3 -yl)- propyl]oxy } benzonitrile; 15 2-

{7-1(25) - 3- (4- cyanophenoxy) - 2- hydroxypréﬁyl] 3, 7- dlazablcyclo[S 3.1]- non-3
-yl '} -NV ethyl-2 -oxo acetam de; 2-

non 91} Swét[ﬁé?f?%iﬁﬁ%%i AT SRS e B SlA S 1 1
S) - 2- (7- benzy;, Cfg\ ﬁ3 gl Qﬁg -ty{W Qf}é,r %ﬁp?f)oi%y]’ble)lzam[tﬁfé cyano- 20

phenoxy) met hy yT'¢

1S) - 2-(4- L -
éll a)zabl f:yclcg?gagtqg@ {%92152@ ﬁ—k&éﬁ%)et r barr@ﬂa%k,l?T §’[7 %lsajza - (4-cy
anophenoxy) - &nwlré,{%ynhaﬁ;d 1}-Nlﬁﬁdtﬁky1]$ropyﬁoﬁyhéﬁ@cbr@ilﬁle@ [3.3.1
] nonane- 3- car bot hi oam™de; tert-bu
(15)-1- ({7- [4459(7%1(@%@@@111»«%162} Bl firom<§ 131 pAstiy} drdxypragicaydbi cycl of 3. 3. 1
] non-3-yl} carbonyl)-2-nethyl propyl carbamate; 2-(4-cyanophenoxy)-1- {
[ 7- (et hyl sul benzpn)trde;7- di azabi cycl o[ 3. 3. 1 ]non 3- yI ] met hyl } et hyl
tert-butyl b t
et hyfbﬁt ;ﬁ%y{l%?ﬁsfeﬁhﬂﬁﬂéféw‘é%?ﬂflez (63435 Ronc3-11-2-hydroxy-
non- 3-yl } dr 0X B %@%(y] benzonitrile; 0 5 JAN 2005 WO 02/04446
PCT/ SE01/015H PQ@WX el{f‘%‘é » 2- hydr oxy- 3- (7-
2S) - 5- di 3
L ypropyi 1 B Skan AT P ey Py RORY iy P-didal O
I{O ﬁe% ;etdﬂyl 5% 1% 3"3)r]ﬁoﬁ-ﬁgﬂzMﬂﬁkﬁr@pﬂ)&iﬂ%nﬁorﬁkﬂﬁ@' hydr oxyprop ‘oxy}
3-[7- (et hyl sgd %1[@33}12)-%1%170@! a:(atpropcdrgrl-B,??—ﬁla:tabmn}o@ Y. 1 nopr Dyydpey }
- 5-cyanophenyl ) - N- et hg urea;
propyljoxy} enzonitrile;

4-4 [(2R)-2~hydroxy-3-(7—propionyl-3,7-diazabicycio[3.3 .1]non-3-yl)-

propyljoxy}benzonitrile;

15 2-{7-[(25)-3-(4-cyanophenoxy)-2-hydroxypropyl]-3,7-diazabicyclo[3.3.1]-
non-3-yl}-N-ethyl-2-oxoacetamide;
2-{7-[(2R)-3-(4-cyanophenoxy)-2-hydroxypropyl]-3,7-diazabicyclo{ 3.3.1]-
non-3-yl}-N-ethyl-2-oxoacetamide; _

" tert-butyl (15)-2-(7-benzyl-3,7-diazabicyclo{3.3. l]ndn-37yl)-1 ~-[(4-cyano-

20  phenoxy)methyl]ethylcarbamate;
tert-butyl (15)-2-(4-cyanophenoxy)-1-({7-[(ethylamino)carbothioyi]-3,7-
diazabicyclo[3.3.1]non-3-y!} methylethylcarbamate;

7-[(28)-3 —(4;cyanophenoxy)—Z-hydroxypropyl] -N-ethyl-3,7-diazabicyclo-
[3.3.1]nonane-3-carbothioamide;

25 tért-butyl (13)- 1-({7-[(25)-3-(4-cyanophenoxy)-2-hydroxypropyl]-3,7-
diazabicyelo[3.3.1]non-3 -yl} carbonyl)-2-methylpropylcarbamate;
2-(4-cyanophenoxy)-1-{[7-(ethylsulfonyl)-3,7-diazabicyclo[3.3.1]non-3-
ylJmethyl} ethyl tert-butylcarbamate;

4-[((28)-3- {7-[(28)-2-amino-3-methylbutanoyl}-3,7-diazabicyclo[3.3.1]-

30 non-3-yl} -2-hydroxypro§yl)oxy]benzonitrile;




 4- {3-[7-(3, 3-di met hyl but anoyl ) - 3, 7- di azabi cycl o[ 3. 3. 1 ] non-3-yI ] 5 JAN 2003
hydr oxypr opoxy } benzonitrile; N (2-

{7-][3-(4- \EQ&N%Hénoxy) 2- hydr oxypropyl ] --3, 7-di azabi cycl o[PS TSEPLPISHY

non- 3-yl } - 2- oxoet hyl ) acet am de; tent-butyl (1S)-2-

{7-1(25) - 3 (4- cyanophenoxy) - 2- hydroxypt58pyl] 3,7- diazabicyclo[3.3.1

] non- 3-yl -1- (4- et hoxybenzyl ) - 2- oxoet hyl carbamate; 4-[((2S)- 3-

7-1(25 2 A3 Lo[3.3.1
Ton 591 ) X RaSF BB TS Shep Pty Dogrisbadan:, Pdkasal ol

7-13-(4- : 2- I b |o[3.3.1 - 3-
12 (5 et POt L 2,1
7-13-(4- l 73125&!1@&%13 d -3 -

TRtk eed e bl ot A A M

{3-[7-(2- ammydes:tpbp Gxﬂplicﬁ?le)weqth}rhn[réﬂaS 1] non 3- yI] 2- hydroxy 20
propoxy} benzZonitrile (mz =345)

{ 7- [ 3- (45cy dMgPpH@ramino-2- [Hy(dtfo&?,l@fﬂmi)?73dlﬂ%h1%9[%9éﬂ%?18’33¥11 ]- non-3-yl}
ethyl)-4-nitrobenzam de (nfz = 494); 4--am no-N= (2-

{t7h[l3) E)4 cymopmﬁoﬁﬁyﬂﬁgﬁw&typﬁ YWHIE23 | 7- di azabi cycl o- [3.3.1 ]non-3-yl}
e enzanj

{7- %/3 (4- cy%g%ﬂér[éi@ffh@e% %gﬂ jhagab}cmlgg”agil(]& Ifo[%ug 1]- non-3-yl}
ethyl)-4-[( Isulfon h%nz :B| enzam de (mz =542); 4- (acetyl am no) - N- ( 2-
{7- [3-(4-c % g ypropyl]-3,7-

di azabi cycl 9{; 2){071¢]3ng41 c?%ﬁﬁ%@ﬁ%@ﬁﬁ_@?gﬁ dllé)m]za Fd@ﬁ@bmg%id[? B

[ 4- (acetyl am am'no azabi cycl of - 30

non- 3-yl |5 1-{def momﬁggamrﬁmel ethyl acetate (rn/z = 548) WO
02/0-4-1-16 70 0 5 JAN 200 PCT/ SEQ / 015. 1 4-

{ 7-[ (3, 5- di ettty i 4Z4(30H % &mgmgmoxyhéfiﬁﬁbomayﬁ 87t ] non-
Sz hydrd?gfbrngyc?éf? ??elnggn%tyrl}: ll (4- mezhoxyben)'yl) 2-oxoethylcarbamate;
4-[((28)-3-{7- [(25)-2-amino-3-(4-methoxyphenyl)propanoyl]-3 ,7-diaza-
bicyclo{3.3.1]non-3-yl} ~2-hydroxypropyl)0);y]b enzonitrile;

15 2-{7-[3-(4-cyanophenoxy)-2-hydroxypropyl]-3 ,7-diazabicyclo[3.3.1]non-3-
yl}-N-(2,6-dimethylphenyl)acetamide (m/z = 463);
tert-butyl 2-{7-[3 -{(4-cyanophenoxy)-2-hydroxypropyl]-3 ,7-diazabicyclo-
[3.3.1]non-3-yl} -2—oxocthylcarbamaté (miz = 344);
4-{3-[7-(2-aminoethyl)-3,7-diazabicyclo[3.3.1]non-3 -yl]-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—hydr0xypropyl]-3 J7-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-(acetylamin0)-N—(2-{7«[3-(4-cyanbphenoxy)—z-.hydroxypropyl]-3,7-
diazabicyclo[3.3.1]non-3-yt} 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)methyllethyl acetate (mlz = 548);




4- {2-hydroxy-3-[7-(2-isopropyl-2H1, 2, 3,4-tetraazol -5-yl)-3, 7-di

bi cycl o] 3.3, 1] non- 3-yl ] propoxy}benzonitrile (inlz = 412); 5 aﬁ'JAN 2005 ‘-

4- (2- hydr X9 930446 [ (5- et hyl - 3-i soxazol yl ) car bonyl ] - 3, 7- di RCISSENGI B
[ 3. 3. 1] non- 3-yl } propoxy) benzonitrile (rn/z = 411); 4-[3-(7- —
{[3-(tert-butyl)-1-nethyl-1H pyrazol -5-y0]carbonyl} -3, 7-di aza-

bi cycl o[ 3. 3. 1] non-3-yl)-2-hydroxypropoxy] benzonitrile (mMz = 466);

oS T L S SR B AR T o2 ¢
4-13-(7- Cya”9-‘__ﬁg—@-H&&ﬁ?b%ﬁ@ﬁ&&oﬁiﬂﬂ@@ﬁé'ﬂ@5):,2' hydr oxypr opoxy] benzo-

nitrile (nz 27)5 2
7-[3-(4- h = ox 3749 i- B - - 3-
(7-13-(4-cyanop %&f’ﬂf?&gﬁ%@%ﬁ{%@”’M"'%m S P.dfazh-1 non

yl } - 2- oxoacet am

(7-13- (4 cyabiegbluf®:sy) ndnbydlipropnopbbizchidile arabiuapyl o[ 3 3. 1] non-3-yl}
propyl ) - N (3, 4-di met hoxyphenyl)-4-nitrobenzamide (rn/z = 644); 4- {

[ 7- ( 4- oxchep#y(R)hyalrax gilag b oxetiofl B-Boxatolyhearboply]siy7tdiagabickeozoni tri | e
(mMz = 404); 4- (2-hydroxy-3-[7-(1-phenyl-1
H1,2, 3 4-t e[}-édimn =¥l prapoxyheazapitclecimz =261 1); ,
721 ot ny 310 3 R et el ey okl Barbony By 407 diazh-
33 nen Sl LRTOROHERODT0S bk Lo 51880t (e 346 eyt o
. irem S harness betcosi e e SIS Rbol 7 s
e e cyacll e SpsoonaRte e pren
[3: 3. _1] nf)n- 34-5[]3-}(%‘tdyfaun?'3,?aﬁmmy¢i1m{3t381:!nmtlz%-ylﬂBSﬂy;irdX}(ﬁr?poﬁy][benzo- ]
{7-(3-(4-cyanophenoxy) - 2- hydr oxypropyl ] -3, 7-di azabi cycl o- 30 [ 3. 3. 1] non
3-yl } - 3- oxo- Biigsledpdayd 3BBnzoni trile (in/z = 457); WO 02/ 04446 71
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]sulfony!} benzonitrile
(mfz = 404); _

4- {2-hydroxy-3-[7-(1-phenyl-1H-1,2,3 4-tetraazol-5-yl)-3,7-diazabicyclo-

20 [3.3.1]non-3-yl]propoxy}benzonitrile (m/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-yl}propoxy}benzonitrile (m/z = 384);
4-{2-hydroxy-3-[7-(2-methyl-2H-1,2,3,4-tetraazol-5-yl)-3,7-diazabicyclo-
[3.3.1]non-3-yl]propoxy} benzonitrile (m/z = 384);

25 N'-cyano-7-[3-(4-cyanophenoxy)-2-hydroxypropyl]-N-cyclopropyl-3,7-
diaiabicyclo (3.3. 1 Inonane-3-carboximidamide;

S-propyl {7-[3-(4-cyanophenoxy)-2-hydroxypropyl]-3,7-diazabicyclo-
[3.3.1]non-3-yl} sulfonylcarbamothioate (m/z = 483); |
4-((£)-3-{7-[3-(4-cyanophenoxy)-2-hydroxypropyl]-3,7-diazabicyclo-

30 [3.3.1lnon-3-yl}-3-0xo-1-propenyl)benzontirile (m/z = 457); |



0 5 JAN 2005 PCT/ SEOL101544 et hyl #%J§N 2005
(7-[3-(4-cyanophenoxy) - 2- hydr oxypr opyl ] -3, 7-di azabi cycl o[ 3. 3.1 ]- ron-"3-Vyl P

car bot hi dyPdaPbefat e; 4- (2-hydroxy-3 - (7-[(2-oxo-1,3 PCT/SE01/01544
-oxazolidin-4-yl')methyl]-3, 7-di azabi cycl o- |
[ 3.3.1] non-3-yl } propoxy) benzonitrile; B tert-butyl 2-

{7-]2-am no- 3- (4- cyanophenoxy) propyl ] - 3, 7-di azabi cycl o

3. 3. 1] non- 3.y) L clazabl Gye 0
1 1o PPt b 01 Brhehioyslo 3

3.3. 1] uon- 3-y : Y ol te.

oani i no) pr a1 AT L Tnon- 3. tert-butyl 2 {7-[3-(4-cyan

1o yl}ethyl Qﬁ(ilﬁzafcﬁcy(w Z?-[f?.—‘b&%)l,3%ﬁa%oliﬁinﬂ{yﬂﬁﬁctﬁ?'l]&,7-diazabicyclo-

- (3, 4-di net hoxyphenyl') - 2- propenoyl ] - 3, 7-di azabi cyclo- [3.3.1 ] non-3-yl)

- 2- hydr OXypz{@@x}a)dnem{)}lﬁrbptbptﬁbeﬂzdrﬁﬁﬂe;

{7-1(E)-3-(4-fl uorophenyl)-2-propenoyl ]-3, 7-di azabi c%clco[ 3.3. i ]non-3-

yl } - 2- hydr oxgmrmpekid{feRzamino-3 {4-qyahepkenmsy)propsl]s3, /-diazabicyclo-

{7-[ 3-(4-cyanophenoxy) - 2- hydr oxypropyl ] - 3, 7- di azabi cycl o[ 3. 3. 1] non- 3- yl }-NV
i sopr opyl acéﬁéﬁih’@ﬂtzﬂk} ethyjparpamate B"/Z = 444), ' :

(3. 5. 17 non o5l RHECRL PP GpndoreRgrkend b By Sl
b1 cyel of 3. 5 bR A NEARS b b p A BpaRG o [ 5L
7-(3, 4-di ;}033%? A 6] 'Cg,)ml_ 1 - 23-
E:ar E)onyl }Ibrenr?%oﬁl t P?g@%&yg&gfhf?ggilﬁﬁﬁ?f - (?’7E(§a§%&ﬁlcir’1%1@[5lt§£h&in g 4-triazol -5

-yl) -3, fpdi a}qpahguﬁmmﬁ;ﬁeqnﬁzl:]: aek-3 -yl] -2- hydroxypropoxy)benzon-itrile
(rn/fz = 384);" 25

N- cyano- 7- [ 3-(3{@y&EppHarbdimethonyphany p2 quopdnayll-3, hduzekicycloy| ) -

3, 7-di azabi cycl o] 3. 3. 1] nonane- 3- carboxj m dam de (mz = 413); tert-butyl 3 -

{ 7-[3-(4-c\l r%bf@ﬂ&dh@:hﬁfb%)@fﬁp%y 3oz abi cycl o-
4-(3-{7-[(£)-3-(4-fluorophenyl)-2-propenoyl]-3,7-diazabicyclo[3.3.1]non-3-
y1}-2-hydroxypropoxy)benzonitrile (m/z = 450},

15 2-{7-[3-(4-cyanophenoxy)-2-hydroxypropyi}-3,7-diazabicyclo[3.3.1]non-3- .
yl}-N-isopropylacetamide (m/z = 401); |
4-({(285)-3-{7-(cyclopropylmethyl)-9,9-tetramethylen-3,7-diazabicyclo-
[3.3.1]non-3-yl])-2-hydroxypropyl} oxy)benzonitrile (m/z = 410);
phenyl N-cyano-7-[3-(4-cyanophenoxy)-2-hydroxypropyl]-3,7-diaza-

20 bicyclo[3.3.1]nonane-3-carboximidoate (m/z = 446);
4-{[7-(3,4-dimethoxyphenethyl)-3,7-diazabicyclo(3.3.1 jnon-3-yl]-
carbonyl}benzonitrile (m/z = 420);
4-{3-[7-(3-amino-1H-1,2 4-triazol-5-y})-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(3.3.1lnonane-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; '




[3.3.12] non-3 -yl } -1-nethyl-3 -oxopropylcarb amate; WO 02/ 04446 J% ?ﬁ
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N- cyano- 7- ‘["9 8

?/anophenoxy) 2- hydr oxypropyl ] - N-[(5 hydr oxDET/SBG130 1344

trimet hyl cycl ohexyi ) nethyl]-3, 7-di azabi cyclo [3.3.1 ]nonane- 3-

car boxi m dam de (mz = 523); 4 [ 2- hydr oxA% 3- (7- 12-hydroxy-3-[(2- nethyl-l
-0x0-1, 2-di hydro-4-iso 5 qui nolinyl)oxy] propyl)

(7113, 5 of recRORETehy (ethrblor )2 cammppopulo It

2- hyd t(hESFH

3- [% Eggg;los ?hﬁﬁﬁf ghé;wcn c% ggﬁ%blgﬁglot?s.i&.nlgrﬁg%grgﬁ-?-_ 2- hydroxy- i 0
pr opoxy} benz gavbikirh Ridalidé (m/426023
{3-[7-(butylsul fonyl)-3,7-di azabi

i met hyl 23, 7-di azabi cycl o-

benzoni tri | e4{[QlizydrotPB-(7- é2 -hydroxy-3- 5(7-methgl 1 oxo-l ,2- d1hydr0-4 $0-

7-[ 3- (4- cyanophenoxy) - 2-

roxypr opy

] nonane- 35 sutqﬁmlohrrytbexy]l;ﬁopyl} 3,7- dlazabmyclogB .3.1]non- 3-yl)pro]poxyp]benzo-

(3-[7-(3-amriobutano I) 3, 7-di azabi cycl of

3.1] non-3 ydr oxy-

propoxy} benzidnlgrile; {3-[7- (1 3-di net hyl - 2, 6- di oxo-

1236tetr)rz
3-yl]-2-hydrb

- dlazablcyclo[3 3. 1] non-

di
I xa‘;{iis'@%?b@'ﬁ%yahw@momﬂ “3Aogizzabicydlo[3.3.1]non-3-y1})-

3. 7l azabl oy VRIS RONIRE G I E i S0k de (i ?thié%ethﬁ'.) =
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yI]propoxy}be

{ 2- hydr oxy-
yl]propoxy}
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= |)-3, 7-di azabi cycl o[ 3. 3. |]non- 3-
3%1[% g xﬁiotn'ithéé Wﬁ?ﬁg SO%S) (4-cy:31n§)phian)c/)xy) [ 2- hydr]oxypropyl ]

1- (4-{3-[7-(butylsulfonyl)-3,7- ~-diazabicyclof3.3.1]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; | |
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-methoxyethy!)-

3,7-diazabicyclo[3.3.1]nonane-3-carboximidamide (im/z = 427),
4-{2-hydroxy-3-[7-(2,2,2-trifluoroacetyl)-3,7-diazabicyclo[3.3.1]non-3-
y1]propoxy}benzonitrile (m/z = 398);
4-{2-hydroxy-3-[7-(3,3,3-triflucropropanoyl)-3,7-diazabicyclo[3.3.1]Jnon-3-
yl]propoxy} benzonitrile;
N'-cyano-7-(3-(4-cyanophenoxy)-2-hydroxypropyl]-N-[(15)-1-(1-
naphthyl)ethyl]-3,7-diazabicyclo[3.3.1]nonane-3-carboximidamide (mlz =
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);

-3, 7-di azabicycl 0[3.3.1

2yc|o[3 3.1 ]non 3-yl]-2-hydroxy- propoxy}




.napht hyl )et hyl] -3, 7-di azabi cyclo[3.3.1 ]nonane-3-carboxi m dam de _(Jiz,.~
523); N-cyano-7-[ 3-(4-cyanophenoxy) - 2-hydroxypropyl]-Ni sopropyl - ﬁ- IZUU5
3, 7- di azaBi@82dHéf63. 3. i ] nonane- 3-car boxi m dam de (M z = 42BT/SKV03404446 73
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N- cyano- 7- [ 3- (4- cyanophenoxy) - 2- hydr oxyp¥ opyI] 1V (3, 4-di met hoxy-

phenet hyl ) -3, 7-di azabicyc to [3.3.1 ] nonane- 3-car boxi m dam de;

phenet yl ) - KRR T4 1 aAdB YAy gﬁﬁ&%%‘]‘jﬁi'ﬂ B de s

m z=547
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3.3.1 3 -
(7- L 1 net gt PR ﬁéﬁwﬁgﬁ‘%&%’dﬁ%ﬁﬁ“‘“?f?@a- B ey erora 2 non- 3-y1)

prop oxy) berﬁﬁ!’l‘ﬂeﬂ[ 1}-@\:" et - “f?“c‘i‘i@z)amdﬂlé{g@i]imawﬁ -&rboximidamide
(7-[(trifluoronethyl)sul fonyl] 3, 7-di azabi cycl o[ 3. 3.1 ] non-

3-yl } propoxynilerz®tiirile (mz = 434); 4-
{2- hydroxy-3-[7-(2- oxobut’)\ée 3, 7-di_azabi cycl o[ 3 L on-3-yl]-
pr opoxy} benzbf2-dyidrexy-ai {72 [(3- IB?QWI 84qu1nohnyl)sulfony1 A dlazablcyclo-

{3-[7-(2- furoy -3, 7-di azabi cycl o[ 3. 3. 1 | ]-2-hydroxypropoxy} - 15
benzoni tri | &3 }non 394 PTOPQ{(?l%WE?IE}WICi Bj

{57211 hon- AR EbRoT DL e erpmazzof"%ﬁ%% BN o 5

fS e e

?3[ :2>, Qyﬂ,‘gﬁy"g%fh p?%;gyo %ﬁmﬁﬁdﬁtgﬁmhﬁdr@w} -§ ndiaYabidydlofl.a2dhbrycl o-

(3-[7-(4-am m&}@rﬁpdxyt)bbhmtrﬂecﬁm/mazﬁlﬁ)nyI )-3, 7-di azabicycl0[3.3.1 1-
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-diazabicycio[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-hydroxypro pyl]-3,7-diazabicyclo-
[3.3.1]non—3-yl}aéetyl)phenyl]methanesulfohamide (miz = 513);

20  4-[2-hydroxy-3-(7-{ [2~(4-morpholiny1)ethyl]sulfonyl} -3,7-diazabicyclo-
[3.3.1]non-3-yl)propoxyJbenzonitrile,
4-{3-[7-(4-amino-6,7-dimethoxy-2-quinazolinyl)-3,7- dlazab1cyclo[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-flucrophenyl)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-y1]-2-
hydrokypropoxy}benzonitrile (miz = 466);



non-3-y1]-2- hydr oxypr opoxy} henzoni tril e 8 SAN 2805

3, 7- bi s[ 3- B/anophenoxy) 2- hydr oxypropyl]-7-aza-3 -azoni abi cycl

] nonan- 3- %P%‘ ¥ z = 493); 4-(3- PCT/SEB1/01544
{7-[(3-fluorophenyl)sul fonyl]-3,7- dlazablcyclo[B 3.1 ] non-3-yl } -2-
hydr oxypr opoxy) benzonitrile (mz = 460) {

3-[7-(3, 4-di net hoxyphenet hyl ) -3, 7- d| azabi cycl 0[3.3.1 ]non-3-yl]-2-

B AP BRI kbioy 6P {18 931140 A2 2000

] non-3-yl)-1 1(133104{ ﬂf?[]B@ﬂyomﬁﬂ@ 99;319: 1] benzonitrile (nilz 506) ;
4-[4-[7- (butylsul Y- 3, 7- di azabi cycl o[ 3. 3. 1] non- 3-yl ] - 1- (3, 4 di met hoxy-

phenoxy) but yh-][bé{ﬁiz(bﬁt}llsuw@lﬂbﬂ?:ﬂ didzabjcyclo[3.34tnbn-3-y1]-1- (3 4-dimethoxy-

1- (3, 4- di met hoxyphenoxy) -4-[ 7-( 3, 3-di net hyl - 2- oxobutyl) , 7-di aza-

bi cycl o[ 3. 3. phdnoxy by }jbbhadnitrile énZowi 35%6)] e (nl z 534)

4-14-[7-(3, 4-di net hoxyphenet hy I)-37d|azab|cyclo 3.1 ]non-3 -yl]-1-(3, 4-
di met hoxyqoheﬂrdiy()?tﬂrd;mpﬁ@mahcmy)é { ri(3,3=digodlyl-2-oxobutyl)-3,7-diaza-

So4) (2 DR 31 daprorl bt ke askle ek g 358 1 hone 1 (TE 10
L LS R oS AT Biareiovslol 2 HopRoh v bty -
?in[zgm( gr I4I dd‘%eﬁtﬁo’mfgé%%b]%ﬁ@“f%“%’%% 1% cP8%3. 3.1 non-3-yl]butyl}-
A
{2-[7-(318- a3y hyl - 2- oxobut yl ) =3, 7-di azabi cycl o[ 3. 3.1 Jnon-3-yl ] -
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[3.3.1Jnon-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- dlazablc;yclo[3 3. l]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,5-dioxide;
4-({(25)-2-amino-3-[7-(3,3-dimethyl-2-oxobutyl)-3,7-diazabicyclo[3.3.1]-
non-3-yl}propyl}oxy)benzonitrile; o |
4-{2-[7-(1,3-thiazol-2-yl)-3,7-diazabicyclo[3.3.1]non-3-yl]ethoxy} benzo-

30 nitrile (m/z = 355);




-?g F;h?gyzbgnzonitrile (mz = 370); 4- @§ é&U 2005
-[7- (3, 4-di met hoxyphenet hyl ) - 3, 7- di azabi cycl 0o[3. 3.1 ] non-3-yl ] - h
benzoni t (WP82PHie = 436); 0-et hyl 7-[3-(4-cyanophenoxy)-2?ﬁyﬁﬁgk9§#bpyl]}
ABEZ-ﬂ;gfgblcgcig[?k?.l ]h 30nane-3-ca5$othioate; 25 benzonitrile,

-[ 2- xy-3-[7- etrahydro-3-thien sul fonyl]-3,7-di aza-
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10 benzonitrile (m/z =326); _
4-[4-[7-(cyclopropylmethyl)-3 ,7-diazabicyclo[3.3.1]non-3-y1]-1-(3,4-
dimethoxyphenoxy)butyl]benzonitrile (m/z = 490);
4-({3-[7-(cyclopropylmethyl)-3,7-diazab icyclo[3.3.1]non-3-yl]propyl}-
amino)benzonitrile (m/z = 339);

15 4-{3-[7-(cyclopropylmethyl)-3 ,7-diazabicyclo[3.3.1 ]non-3-y1.]—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-yi]-
propyl}amino)benzonitrile (m/z = 383);
4-(4-(4-cyanophenyl)-1- {2-[7-(3,3-dimethyl-2-oxobutyl)-3 ,7-diazabicyclo-

2 [3.3.1]non-3—yl]-2-oxocthyl}-IH-f:yrﬁzol—S;yl)bcnzonitrile (miz = 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-y1} -
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]-NV-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);




propoxy}-N, N di met hyl benzenesul fonam de (mz = 438); 4-( ( 3--{7-(3 ,3 ‘
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{2-[7-(3, 3-di net hyl - 2-oxobut yl ) -3, 7-di azabi cycl o- 20 [3. 3. 1] non-
3-yl]-2-oxo0ethyl}-1H pyrazol-5-yl) benzoni@rile (rn/z = 535); 4-
{3-[7-(3, 3-di net hyl - 2- oxobutyl ) -3, 7-di azabi cycl o[ 3. 3. 1] non- 3-yl ] - 2-
hydr oxypr opoxa.j4- h SRRy zenepils ' thAP3)7 diddal 2-
(7- 2- ( 2- et hoi‘béi“ﬁ%’%) et hy:l%b £ 7%%&%%%%@%?@%%73% {:
et hoxy) benzoryitydlb .3 Mror=3344)2-028etiVI)- | H-pyrazol-5- itrl :
[ 2- (4- cyanophen%xy - 1?? {7-] ?71?2 met htgiyy)e% ho%(yyr) ‘”é‘%lhsyP’]”p%,“%‘?‘%H%l%a-(m/-z
bi cycl o[ 3. 3. I§399n- 3-yl } et hyl ) et hyl ] -N-net hylurea (mz = 460); 4-[(3-
{7-12-(2-met hoxyet h'ox]%/) ethyl]-3,7-di azabicycl 6[3.3.1 ]non-3-yl} -

propyl ) am noldeéhf dr{#ttiudrebeémayd)-3, BdigzabWPcliIs 04UA6n 76 y()-B-hiabb3005

PCT/ SEQ1/ 0154- 4 4-[4- (4-cyanophenyl f -1-(2- {7-[2

- ( 2- met hoXy etpioRgyBtbenEgnig;le-(h/az4 10 cycl o[ 3. 3. 1] non- 3-yl } - 2- oxoet hyl ) - 1H
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benzoni;tril e = 410); 4- .
?rzofgxﬁf f ?36‘:‘%%&'?{5 ngbg di aza%)i cyclo[3.3.1 ]non-3-yl]ethoxy} benzo-

itril M z 4= L4 . .
L (5, 4t met Fok ohesdibgomheng -4 st Augrobenon) & Tsigrabirorle-
3.3.1 -3 13 1§ 08116 =5 . 10
5- ({3- ][ g??4- HEngﬁgn%gﬁ?ﬁ%m}?&{ﬂZggggg%@?o[ gé%%') 1] non- 3-yl ] propyl } am no) -
benzoni t nol e 46(Bz[7(4BA8probenzyl)-3,7-diazabicyclo[3.3.1]non-3-yl]pro yll}amino)-
4-({3-[7-(4-fluorobenzyl)-3, 7-di azabi cycl o[ 3. 3. 1] non-3 -yl fp opyl }~
sul f onyl ) benbenrianitrile ({44 = 393242) ;

4-({3-[7-(4-fluorobenzyl)-3,7-diazabicyclo{3.3.1jnon-3-yl]propy!}-
sulfonyljbenzonitrile (m/z = 442); |
4-cyano-N-{3-(7-(4-fluorobenzyl)-3,7-diazabicyclo[3.3.1]non-3-yl]-

il

15  propyl}benzamide (m/z = 421);
4-{3-7-(4-fluorobenzyl)-3,7-diazabicyclo[3.3.1Jnon-3-yl]-2-hydroxy-
propoxy}-N.N-dimethylbenzenesulfonamide (m/z = 492);
4-{2-hydroxy-3-(7-(isopropylsulfonyl)-3,7-diazabicyclo{3.3.1Inon-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} bénzo-
nitrile; , | |
4-[4-[7-(1-cyanoethyl)-3,7-diazabicyclo[3.3.1]non-3-y1}-1-(3,4-dimethoxy-

25 phenoxy)butyl]benzonitrile (m/z = 489); _
4-{3-[7-(2-cyanopropyi)-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[3.3.1]non-3-y1]-
propyl}amino)benzonitrile (rﬁ/z = 449);



4-cyano-N- {3-[7-(4-fluorobenzyl)-3,7-di azabicyclo[3.3.1]non-3-yl]: .1 ﬁN 5
propyl } benzamde (rnlz = 421); 4- 05 200
{3-[7- (4-Whuwepehenzyl ) -3, 7-di azabi cycl o[ 3. 3. 1 ] non- 3-yl ] - 2C1ysk00o)s44 pr opoxy}
-N, N di met hyl benzenesul fonam de (rn/z = 492); 4-

{2-hydroxy-3-[7- (i sopropyl sul fonyl) -3, F7di azabi cycl o[ 3. 3. 1] non-3-yl ] -

propoxy} benzonitrile; 2a 4- {3-[7-(1-cyanoethyl)-3,7-diazabicyclo[3.3.1

] non-3-yl]-2-hydroxy- propoxy} benzonitrile; 4- .

{2-17-(1-cydn( ét-[ﬂyﬂ3),4-3ﬁmﬁﬂimb¢%%ﬁh}’i<3{%7@lf@ﬂhbﬁ’.{@@@i?’}HPHBX%WHenzo- nitrile;
4-14-[7-(1-cyanoet hyl)-3, 7-di.azabi gycl .3.1]non-3 -yl]- I-(3, 4-dinmethoxy-
25 phenoxy) MQMI}%@E%WM ﬂ?@%‘t@lﬁi(ﬂﬁzﬁf@[&?{ 4-

LR i et i e SRS P BT G2 R e BoRy AR - draBibgete- Propory)
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PCT/ SE01/.0154 ; . 1 7.4 ; 23-

4-((3-17°( 3?‘21‘?%#‘?%3%[ SRt Simethoxyphenetyl)y 3, T-diazapieye : ?Lﬁsh% Linon A7~ propyl)

sul £ ony! ) beryapabiyl} bendiido triPSu7 74 (4- (4 cyanophenyl) - 1 -

{2-17-(3, 4- thoxyphenet hyl ) -3, 7- di azabi cyclo- [3.3.1] non-

3-yl ] - 2- oxoett hiyd(3 4 dimmthazglheboyy)- bR drixoheptyl)-3 fi-diazatioyglo{33 4Jeyano- N {

3-[7-(3, 4-di net hoxyphenet hyl ) - 3, 7-di azahi cycl o[ 3. 3. 1 ] non- 3-

yl ] propy! } bevonadvytibuyltbenzonttne (m'z 5 548); | |

3y 1] butyl) ot Uheyamansenrh ol 42 sagy Ui ety Dsaraggydlots. 3 - Mo
2- -2-[7-(4- h 1.).5 3, 7- dj ' -3, :

E\on?)?(,?yi']ogat “}')i’ﬁ-eﬁ{))'ﬁg"zl) 'PXE%”B‘%??%‘%?&@W@ (?"r{%z:] 5:4%?19); 4-cyano-N- {

3- [ 7- (4- oxohept M) p3¢ A Al 2%3Bhey§])d 3-diaskibleddlss: 31 HonP3 Si)propyl3 -

benzamide (m/z = 425);

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

bicyclo[3.3.1]non-3-yl}-2-hydroxypropoxy)benzonitrile (m/z = 478);

| 4-[(3-{7-[2-(2,3-dihydro- 1,4-benzodioxin-6-yl)-2-oxoethyl]-3,7-diaza-
bicycio[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. = 430); _
4-(1-(3,4-dimethoxyphenoxy)-4-{7-[3-(ethyisulfonyl)propyl]-3,7-diaza-
bicyclo[3.3.1]non-3-yl}butyl)benzonitrile (m/z = 570},
N-{2-{7-[3-(4-acetyl-1-piperazinyl)propyl]-3,7-diazabicyclo[3.3. !]non-3-
yl}-1-[(4-cyanophenoxy)methyl]ethyl}-N-methylurea (m/z = 526);
4-[1-(2-{7-[3-(4-acetyl-1 —piperazinyl)propyl]-b‘ ,7-diazabicyclo[3.3.1]non-3-
yl}-2-oxoethyl)-4-(4-cyanophenyl)-1 H-pyrazol-5-ylJbenzonitrile (miz =
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‘-diaza'bicyclo[3.3.1']non-3-y1]-
propoxy}-N,N-dimethylbenzenesulfonamide (m/z = 467);



benzam de (m z = 425); 4-(3- 05 JAN 2005
{7-12-(2, %gg %dro 1, 4- benzodi oxi n- 6-yl ) - 2- oxoet hyl ] - 3, 7- di aza-

bi cycl o[ 3 ff M2 3- yl} -2- hydroxypropoxy) benzonitril e (n ZPCI/ZERBJO154415
4-1(3-{7-[2-(2, 3-di hydr o- 14- benzodi oxi n- 6-yl ) - 2- oxoethyl] -3,7-di aza-

bi cycl o 3. 3. 1] non-3-yl} propyl) ani no] belfzonitrile (mz = 461) 4-(3-

{7-] 3- (ethylsulfonyl)propyl] 3, 7-di azabi cycl o[ 3. 3. 1] non- 3-yl -2-

hyd : -
{¥ oy ESFE‘H?‘SW?%? rfe,] ?12{[3’ g:}@lo%o@lﬁﬂet%@g dﬁﬁ&,ﬂ@@g@ enoxy) - 4
3-yl}butyl) b?ﬂlaophbﬁlj—?l_)frfgtﬁyﬁe&?@)-]\/‘ erﬂ{ggliﬂéa (?n/fz3: 4142)acet yl -1

- pi perazinyl )propyl]-3 di azabi cycl o[ 3 ] non- 3-

yl'}-1-[ (4- cyanph ] Tojsthph 3,70 ol6[8e3.4 Joh-F-Akkopyl=[ 1-(2-
(7-13-(4-acetyl -I@%eorpaig?%yl )pjra%py 7- |az[ab| c;l}icl o] [}ﬁﬁ:ﬁ Ryl]%non 3- yl}
- 2- oxoet hyl )sulfonyldb@mmphm}g(mﬁzﬁgﬁﬁ) azol 5-yl]benzonitrile (rnlz 25 605);
4-((3-[7-(1,3-thiazol -2-y 7-di azabi cycl o[ 3. 3. 1] non- 3- yll]propyl} am no) -
benzonitrtl e ((an{}-[S_—(éﬁafpnoghenoxy) 2-hydroxypropyl]-3,7-diazabicycle[3.3.1]

{2- hydr oxy- 3- 1.3- th -3,7- dlazablcyclo[B 3.1 Jnon-3-yl]-
propoxy) - N, N ﬂgpréﬁf]r}ﬂc H%%%}F%l nami de (rvilz = 467); WO 02/ 04446 78 0 5

‘[]'?N( gsgfoprpoc&ﬁc;g -{g?;f}?é e?ogy}é- y@ﬁ@?ﬁ@%ﬂ-&-oxob&tﬂ)& 7-diazabicyclo-

[?- ?31][ 90?03 %@%@ﬁﬁﬁﬁ?léﬁﬁy{?‘?@@o%ﬂﬁ{ Tlgﬁé 1{5316@11 3-yl] propyl}

4-(

sul f onyl') benzqrBt7iiies diMkdhyt-2388buth)% |
7-[3-(4-cyanop enpgxgl) 2- hydrygxyprobpy Y .)V?q%f?[a%c tﬁl%g;’c% éi%o%?)lyi non- 3-yl }
acetyl) bemzoprnip’yl}ﬂlfdﬂ‘#llb&nédm&‘ﬂ&d@ﬁﬁ%@) 1-

{[7-(3,3-di net hyl -2- oxobutyl) -3, 7-di azabi cycl o-

[ 3. 3. 1] non- 34ydylame+My{3} et @BﬂmMI@buowoﬁs 7-diazdifiyyclo[3.3.1Jnon-3-

yllpropyl} 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-(Z—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[3.3.11non-3-y1} -
propyl)sulfonyl]benzonitrile (m/z = 436); _
4-cyano-N-(3-{7-[2-(2-methoxyethoxy)ethyl]-3 ,7-diazabicyclo[3 3.1]non-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[3.3.1Jnon-3-yl]-1-[(4-cyano-
phenoxy)methyl] ethyl} -N'-methylurea;

25  4-cyano-N-{ 3-[7—'(2-cyanopropyl)-3 ,7-diazabicyclo[3.3.1lnon-3-yl]-
propyl}benzamide (m/z = 380);
N-(2-(4-cyanophenoxy)-1-{[7-(3,4-dimethoxyphenethyl)-3,7-diazabicyclo-
(3.3.1]non-3-ylJmethyl} ethyl)-N-methylurea (m/z = 522);
4-{3-{7-(3,4-dimethoxyphenethyl)-3,7-diazabicyclo[3.3.1 Jnon-3-yl}-2-

30 hydroxypropoxy}-N,N-dimethylbenzenesulfonamide (m/z = 548);




+4-({3-[7-(3, 3-di met hyl - 2- oxobut yl )-3, 7-di azabi cycl o[ 3.3.1 ] non- 3-yl h FIAN 2005
propyl} sul fonyl)benzonitrile (nfz 432); 4-cyano- N

{3-[7- (3 3odrmmtubyl - 2- oxobutyl) - 3, 7 di azabi cycl of 3. 3. 1] nm:r&coyoqu* opyl }
benzam de (mz = 411); 4-(2-hydroxy-3-

{7-[2-(2-net hoxyet hoxy) ethyl]-3, 7-di azdBi cycl 0[3.3.1] - non-3-yl} prop
oxy) benzonitrile (mz = 404); is 4-(1-(3, 4-di net hoxyphenoxy) - 4-

é |7c£/(2:| f) [23n§t42ﬁfrﬁt(%%%‘ﬁél% § geﬁ%ﬁq#fa?@ Linon-3:1 lﬁtho;hy}benzomtnle

{7-12-(2-me h xyggagxy) ethyl]-3, 7-di azabi cyclo[3 3.1 ]non-3-yl} -
propyl)sulf onitrile (mz = 436);

4- N( 3- bilayei3ey3- 3. 1 3- 20
e S A Dy 5. o
{7-12-(2- ”EE’?W Jd%em b@tlzénéslﬂf(ﬁiam§l6(m[23=3-9ﬂi),]

non- 3-yl } pr di nmet hyI benzenesul fonam de (mz = 48

{2-[7- (1scy@mmm;dyhn3pwmg;ab({@y[@1 @,B—dﬁlyﬁrpﬂoﬁ-lgw@qhﬂm[ éﬂlwano-
phenoxy) et hyl'] ‘ethyl) -N-nmethylurea; 25 I\ﬁl

{3-17-(2- cym@ﬁﬁqﬂ)},ﬁB)l&mZampﬁQlaB dyidnen3- ﬁd}lﬂe?mﬁ)eé YWY -Beb ¥ *Benzani de
(mMz = 380); N (2-(4-cyanophenoxy)- | - {

[ 7-(3, 4 di nf{ﬂﬁb%y@@net hyl ) - 3, 7-di azabi cycl o- [3.3. 1] non- 3-yl]nethyl

'3 & bt hoxy A s S ares bkt 5D Pproetyl 37 5
5" JAN 2005, ISR 1o P PP B R ( ﬁﬁ’zaﬁf’c%f 0[3.5.1]
?(thid)r/lo y- gpﬂ't% %9 %ﬂieh?y)l-? 9J({;m-lizjlzl gzzgﬁi?%ycglég[ g b??mlmclhr?g;ln-g-ﬂl)f- r opoxy} -
NN- i et hyl hagenanal7-anaabidgclor -1 14665y} -2-oxoethyl) f
benzonitrile (m/z = 510);
4-cyano-N-(3-{7-[2-(2,3-dihydro-1,4-benzodioxin-6- yD)-2- oxoethyl] -3,7-

H- yrazol—

d1azab10yclo[3 3.1}jnon-3- yl}propyl)benzamldc (mlz = 489);

15 4-(3-{7-[2-(2,3-dihydro- 1,4-benzodioxin-6-y1)-2-oxoethyl]-3,7-diaza-
bicyclo[3.3.1]non-3-yl} -2-hydroxypropoxy)-N,N-dimethylbenzene-
sulfonamide (m/z = 560);
4-(2-{7-[3-(ethylsulfonyl)propyl]-3 /7-diazabicyclo[3.3.1]non-3-yl}ethoxy)-
benzonitrile (m/z = 406),

20 N-[2-(4-cyanophenoxy)-1-({7-[3 ~(ethylsulfonyl)propyl]-3,7-diazab icyclo-
(3.3.1]non-3-yl} methylethyl]-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}-

25 propyl)sulfonyl]benzonitrile (mlz = 468),
4-[4-(4-cyanophenyl)-1-(2- {7-(3-(ethylsulfonyl)propyl]-3 ,7-diazabicyclo-
[3.3.1]non-3-y1} —2-0xoethy1)-1H-pyrazol-§ -yl]benzonitrile (m/z = 571);
4-cyano-N-(3- {7-[3-(ethylsulfonyl)propyl]-3,7-diazabicyclo[3 3. 1]nonl-3 -
yl} propyl)benzamide (m/z = 447);




5 N [2-(4-cyanophenoxy)-1-({7-[2-(2, 3-di hyd'r 0- 1, 4- benzodi oxi n- 6-y{ §- JAN 2005

oxoet hyl | -3..7-0di abicyclo[3 3.1 ]non-3-yl met hyl ) et hyl ] - N- met hyl ur ea
(rn,zihg -“3%? 3. yel ol ] vl yl)ethyl] PCT/SE01/01544

{7-12-(2, 3-di hydro-1, 4- benzodi oxi n- 6-yi );2- oxoet hyl ] -3, 7-di aza-

bi cycl o[ 3. 3. 1] non- 3-yl } propyl ) sul f onyl ] zonitrile (mz = 510); 10

4-[ 4- (4-cyanophenyl)- 1-(2- (7-[2-(2,3-di hydro-1, 4-benzodi oxi n-6-yl) - 2-
oxoet hyl ] - 3, 4-(8- {17434(%&@4191180@1)&6 (]33 ,YdiazaBic RSB B/  Jrronl Hypy2azol - 5-yl ] -
benzonitrile (mMz = 510); 4-cyano-

(7-[2-(2, 3- d.ﬂy;dcbxypiopemnwdmdmemyabmz)m&@mmdé [mB #518);azabi cycl o[ 3.3. 1
] non-3-y1} propyl)benzam de (mz = 489);

4-(3-{7-[2- (& &mﬁdﬂeﬁcﬁt}d b@qmnwmxl)pm@}yﬂ -} 72diaxastoto]3.3 3 Jfenkilaza-

bi cycl 0[3.3.1 ]non - 2- hydr oxypr opoxy) - N, N- di net hyl benzene- sul f onam de

(mz = 560); Yhﬂ%@kx)bep@qlmlﬁ)(MFf 1) propyl]- 3 7-di azabi cycl o[ 3. 3. 1

] nfg ?4y|c an&ﬁé%}@f)ﬁ%{‘% IIE‘rB{P{eg%ﬁW éHTOIPb’ﬁy yﬂléﬁhlw‘dofﬁ ildramideycl o-

(7 [t et nyt IS B hokyb s RiefbeReinifie gnt TabIOE 11 -

PPy e s il s e

P S et o) 12

P T s B s

yl } pr opylt) be ypmopid)ful fory i foehdanitri e C.in/jﬁd\ﬁ(ZEJ_()OS VO 02104446 80 PCT/ SE01101544

4-(3- {7-]3- (ethfllsulfonyl)pr_o pyl]-3,7-diazabicyclo{3.3.1 |non-3-yl} -2-

7-[3-(4-acetyl-1 plpcrazmyl)propyl] 3,7-diazabicyclo[3.3.1]non-3-

yl}-2-hydroxypropoxy)-N,N-dimethylbenzenesuifonamide (m/z = 552);
4-(3-{7-[3-(4-acetyl-1-piperazinyl)propyl]-3,7-diazabicyclo[3.3.1]Jnon-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-yI)-3,7-
diazabicyclo[3.3.1]non-3-yl]butyl} benzonitrile; and |
4-({3-[7-(2-ethyl-2H-1,2,3 4-tetraazol-5-yl)-3,7-diazabicyclo[3.3.1]Jnon-3-

20  yljpropyl}amino)benzonitrile.

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

found to exhibit Dy 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.




~hydr oxypropoxy) - N, N-di net hyl benzenesul fonam de (mz = 518); 4-(2- Iq 5n'l§N 2005
- {7-[3-(4-acetyl- | -piperazinyl)propyl]-3,7-di azabicyclo[3.3.1. ]no -

yl } et hoxywioanaenstrile (mz = 440); 5 4-[4- {7-[3-(4-acet BCT/SEO1/01544

- pi perazinyl)prop yl]=3,7-diazabi cyclo[3.3.1 ]non-3-

yl}-1-(3, 4-di net hoxyphenoxy) butyl ] benz@hitrile (nmMz = 604); 4- [(3- { 7-[3
-(4-acetyl- | -piperazinyl)propyl]-3,7-diazabicyclo[3.3.1 ]non-3-

yl } propyl ) am no] benzonitrile (mz = 453); 4-[(3-f

7-1 3- (4- acetAbbieviafiions a7i nyl ) propyl | -5, 7-di azabicyclo[3.3.1 ]non-3- to

yl } propyl ) sul fonyl | benzonitrile (mz = 502); 4-(3- {7-[3 -(4-acetyl -
I-piperazinyl)propyl] 3, 7-di azabi cycl o[ 3. 3.1 ] non- 3-

yI} hydrog ropoxy) - N, N-&Il nmet hyl benzenesul fonam de (nmz = 552); 4-(3- {
7- -(4-ac §|-| pi per&?f3 yl ) propyl]-3,7-diazabicyclo [3.3.1 ]non-3 - yl }
-2 hydr oxypr xy) benzo S

N-(2-(4- cya enoxy) 1- @bél%ng]]?rﬁlssgg%gn@atlon_ mgﬁlgtllggé%ll\gycl 0[3.3.1]-
non3y|]rret | }ethyl ) -Nuegidylurea (mz = 441); 4- {-

1-(3, 4- d| met hoxyphenoxy) -4 [7- (2-ethyl-2H1, 2, 3,4-tetraazol -5-yl)-3,7-

di azabi cycl gfy3. 3. 1 J=non+3oyd {iAutletibheaNWMR)ril e; and 4- ({3-[7-(2-ethyl

-2H 1,2, 3,4-tettaazol -5-yl ) -3, 7-di azabi cycl o[ 3. 3. 1] non-3- 20 yl ] propyl }
am no) benzorBt ri | e. =Exarpgneot®aZolel e conpounds of the above Exanpl es were
tested in Test A above and were found to exhibit D Eo values of at |east
6.0. 25 ExanpBeOH Tit| e tedripdands of the above Exanples were tested in Test

0 5 JAN 200501 PCT/ SEDL1 Shemuoa) jonisation (in refation to RASF! | aSt 55 O 020A4EE

10 mCPBA =  meta- chloroperoxybenzoxc acid
d = doublet (in relation to NMR)
DBU =  diazabicyclo[5.4.0]undec-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 -ethylcarbodiirnlide
Bt = ethyl |

| 2 EtOAc = ethyl acetate
eq. = equivalents
ES = electrospray (in relation to MS)
FAB = fast atom bombardhent,(in relation to MS)
h = hour(s) '

2s HCl = hydrochloric acid

HEPES =  4-(2-hydroxyethyl)-1-piperazineethanesulfonic acid
HPLC =  high performance liquid chromatography
IPA = iso-propy! alcohol (propan-2-ol)
m = multiplet (in relation to NMR)

30 Me = methyl



Abbreviations CI 1o rCPBA = d DBU = DCM = dd 1s DVAP DVF DMSO Elﬂg% ﬁﬂe?ﬁgﬁ
Et CAc eq. FAB h 25 HCL HEPES HPLC IPA m30 Me acetyl at’nds |

pressure i%ﬂ:%?jgﬁ*ﬁn (inrelation to M5) aqueous broad (in PETSEIWMSLD NVR)
benzotriazole tert-butanol chem cal i or%izsat ion (in relation to M)

MeCN = acetonitrile
MeOH = methanol
min. =  minute(s)
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 rt =  room temperature
s = singlet (in relation to NMR)
t = tnplet (in relation to NMR)
TEA = triethylamine
THF = tetrahydrofuran
15 tle = thin layer chromato-graphy

Prefixes n-, s-, i-, +- and tert- have their usual meanings: normal, secondary,

iso, and tertiary.




met a- chl oroper oxybenzoic acid doublet (in relation to NWR) JAN 2005
di azabi cycl o[ 5. 4. 0] undec- 7-ene di chl oronet hane doubl et of doubl et 9 Q #

rel ation 4@ dR4e 4-di net hyl am nopyridine N, N-di methyl for ek e /p1s.s

di et hyl sul f oxi de 1-[ 3-(di net hyl am no) propyl]-3 -ethyl car bod| | m de et hyl
ethyl acetate equivalents electrospragi(in relation to M5) fast atom
bonmbardnent (in relation to M5) hour(s) hydrochloric acid

4- (2-hydroxyethyl )-1-p iperazi neethanesul fonic acid high performance |iquid
chr omat ogr afghlgiin§o- propyl al cohol (propan-2-o[) nultiplet (in relation to
NVR) nethyl WO 02/04446 82 0 5 JAN 2005 PCT/ SE01/ 01544 MeCN acetonitrile
MeCH nethanol mn. = mnute(s) MP. = nelting point 5 M5 = nmass

spectroscopy, 4 compound of formula [,

wherein

R! represents a structural fragment of formula Ia,

A B—R6
}: 7< - la

re RS

10 R* represents H, halo, C, alkyl, -D-OR’, -D-N(R*R’, or R", together with
R’, represents =O; '
R’ represeﬁts H, Ci.4 alkyl, or R5 together with R, represents =0;
D represents a direct bond or C_4 alkylene;
R’ represents H, Ci alkyl, -E-aryl, -E-Het', -C(O)R'®, C(O)OR““’
is  -C(ONR'"™R';
R® represents H, Cpg alkyl, -E-aryl, -E-Het', -C(O)R'™, -C(O)OR'®,
-S(0);R', -[C(ONNR'™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,

Cis alkyl (optionally substituted and/or terminated by one or more




NADPH = ni coti nam de adeni ne di nucl eoti de phosphate, reduced form UCEQ‘%W 2005
acetate Pd/C = palladiumon carbon q = quartet (in relation to NVR re =
room t enp&@bMedates singlet (in relation to NVR) t triplet Kgmspogbasdson to
NVR) TEA = triethylamne THE tetrahydrofuran 15 tlc = thin |ayer

chromat ography Prefixes n-, s-, i-, t- 8ad tent- have their usual neanings:
normal, secondary, 1iso, and tertiary. 0 5 JAN 2005 WD 02/ 04446 83 d ai ns

1. A compound,of. fornul,a I, b R3a 45 R43 _.PGTI S 5015444.E 5 whgrein Rl
represents as"EbFLEPcePBSr é?le?thgéthg%P’ P@flrﬂﬁ‘%aHP%lJ7 %KXE%'JIQ%OT 1ANUR; epr esent s
H, halo, Cl-4 .alk -D-OR7, B-N(OR, or R4, together with R5, represents
=0; R5 repre@gﬁP%a/‘*Q}lﬂél@H‘éﬁSE%&or R, together with R4, represents =0;

R''"® and R'"" independently represent, at each occurrence when used herein,
H, Ci alkyl (optionally substituted and/or terminated by one or more

s substituents selected from halo, aryl and Het®), aryl, Het’, or R'"* and R'/®
together repfescnt Csg alkylené, which alkylene group is optionally
interrupted by an oxygen atom;

n represents 1 or 2;

10 A represents -G-, -J-N(R'®- or -J-O- (in which latter two groups, | is
attached to the bispidine nitrogen atom);
B represents -L-, -L-N(R")-, -N(R")-L-, -L-S(0),- or -L-O- (in which latter
_two groups, L is attached to the carbon atom bearing R* and R®);
G represents a direct bond or C, ¢ alkylene;
15 Jrepresents C, 4 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, mitro, C,s alkyl (optionally terminated by
-N(H)C(O)OR'®), C,s alkoxy, aryl, Het’, -N(R“3R"® -C(O)R',
-C(O)OR'™ _C(OIN(R'™R', -NR)C(OIR'™, -N(R*)C(O)NR' )R,

25 -NR"™MS(0)R"™, -S(O)R'*, -OS(0);R' and -S(O)N(RMR'?) or,
when R* and R® together represent =0, R® may represent C, ¢ alkyl;

q represents 0, 1 or 2;

R® represents -CN, Het), -C(OR'®, -C(S)ORY, -C(SNR'HRY,
30 -[COOLNR™R™,  [C(O),0RY,  -S(ORR®,  -S(0).N(RPRY,



‘D represents a direct bond or Cl 4 alkylene; R7 represents H, C1- 6§ KN 2005
-E-aryl, -E-Het', -C(ORl0a, -C(OOR'' or 1s -C(O N(Rlla)Rllb; R$
representWOH;fﬂ%ﬁG alkyl, -E-aryl, -E-Hetl, -C(ORla, - C(®COrREN/1544
-S(0)2RbDc, -[C(0)],,N(R11la)R11b or -C(NH)NH2; R9 represents H, C 1.6 al kyl,
-E-aryl, or -C(OR10d; E represents a Jeach occurrence when used herein, a
direct bond or, Cl1.4 20 alkyl ene to Rl 0d independently represent, at

each occurre bere 2abkgl ARy oRdldtyaliybstau ised and/ or
t erm nat ed bgfon\gjmeﬂl{ %F%OR ; EbVOMZGQ‘gCT/ SaEg? ng 4
substituents, ﬁ)hgﬁ)t/egiﬂsrtﬁunﬂeﬂahﬂdfoﬂrtélrm@rmkd*% Jonsarat mdiet 3ubsnttu8ﬁ32 and R
mdependentl}ﬁ X represent, at each

represent H R la an | b LN epen? L,
occurrence WaRRtddS &S IFOIR™, H,C(Q)N(B_ PHRYT, DR )&q | FOREYbS[(Q)NRZd and/ or
term nated by one or nore 5 subdértuents selected fromhalo, aryl and
Het4), aryl hatgt-EN afitr® afydanddell); | b toget her represent C3_7 al kyl ene,
whi ch al kyl ene group is optionally interrupt ed by an oxygen atom n
representss 1 or 2; to Arepresents -G, -J-N(R12)- or -J-0- (in which latter

two groups, J.,s attached to t he b| o] sents:
-L-, - L- N(RIBY- repmﬁreme‘)l, ryl, Het' So8)(pus g%YFLW@C’B A Bt a?Eté?IPalf
groups Lis attac e carb at om bear j sents a
di rect bond %‘SS@P@E re{‘!f 1n #33 rgfﬁ e°§efﬁ‘9§e éﬁ%uﬁ?ﬁt :%t).ee%%&e eﬂ?felglr esents a
di rect bond .or e 344, 5 1 1 or 2; R12 and R13
|ndependentIl'tfﬂ?’q;;t‘@s<l§r¥[\I r\?ﬁﬁ %1 "‘qﬁfﬁﬁ‘fmtﬁ)’ ) o

R represents, H, c,ﬁancyr aryl, Het” -C(O)R*** or -C(O)OR

10
R'® represents H, aryl, Het", -C(O)R™®, -C(O)OR™ or C alkyl (which
alkyl group is optionally substituted and/or terminated by one or more

substituents selected from halo, -OH, -CN, -C(O)R36a and -C(O)OR%b);

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

alo, -OH, -CN, Het" and aryl);

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

R® represents H or Cy alky! (which alkyl group is optionally substituted
and/or terminated by one or more substituents selected from halo, -OH,
-CN, C.¢ alkyl (which alky! group is optionally substituted and/or
25  terminated by one or.more substituents selected from C, 4 alkyl and -OH),

C s alkoxy and aryl);
RY represents C; ¢ alkyl or aryl;

30 R® represents H, C, alkyl, aryl or Het'";



20 R6 represents aryl, Het6 (both of which groups are optionally sulBsh iJAd ¢i05
and/ or ter‘%[@ﬁed (as appropriate) by one or nore substituents selected from

-OH, cyano, #*nitro, CL.6 alkyl (optionally term nated RET/SE0101544
-N(H C(O OR14a), Cl.6 al koxy, aryl, Het7, -N(RIs)RISb, -CCORS5 -C(OOCR Sd,
-C(ONRSsSs )RS, -N(R 5g)C(O R15h, -N(F%}?S)C(O)N(R' 5,)R 5k 25

-N(R Srr)S(O)nggPHb, -gg(ﬁO)gF\’ 4, -0S5(0 2R14'" and -S(O 2N(R 5n)R 5p) or, when
R4 and R5 togethgid &S deht e B, Q represents
0, 1 or 2, R repr e§entls -CN, eﬁt&é@pr@?&h&)&%&%éﬁ@b‘i@@gﬂﬁ%&,& N(Rs)R9, 30
-[C(O 1zN(R2Ca) RROh, -[C(O]20R2', -S(0)2R22, -S(O,N(R23)R24, 0 5 JAN 2005
WD 02104446 Sé PCTI SE01/ 01544 - C(=N-CN) N( R25) R26, - C(=N-CN)OR27 or Cl.i2

al kyl (whi ch Rif kydpresemitp Hs Cppt alitydl layylsuBlst' O)RALY orc@m{!ﬁat gel by one
or nore substituents37 sgl,dected from-C(OR2", -UC(I%)N(RZQa) 6, -N(R)R31,
-OR32, -S(O rE&@)N(Riafl )8’ ™5CN, nitro, aryl and Het9); 5 R 16 represents H,
aryl, Hetl or ;C1.6 alkyl (which alkyl groyp is optionally substituted
and/ or tefni Kat EXPrBSEnGhEL Sn-cribled, suthoriHaient s sel ected from halo, -OH -CN,
-N(R34)R35, aryl and Het' 1); R34 represents, H Cl1 6 alkyl, aryl, . Het12,
-C(OR 16a or -C(OOR 11b; 10 Rs represents H, aryl, Het13, _C(O) R36a,

-C(OOR3fib CL_6_al kyl i ch kyl [ ' | ' d

and or  ter i fot SFPBEBHe Br bt cAlSbnsrt HE e SOERen NUMRN S oGt - o

- C( O R36' an%;@@@%ﬁb}d; 15 R22 represents Hetf4, aryl, or Cl-6 alkyl
grou

(whi ch al kyl p-1rs’optionally substituted and/or term nated by one or
nore substituents selected from halo, -OH -CN, Hetl5 and aryl);

10 R* represents C, alkyl, aryl or Het??;

r represents 0, 1 or 2;

R** and R*® independently represent, at each occurrence when used herein,
Ci.6 alkyl, or R** represents H;
15 R¥ o R independently iepresent, at each occurrence when used herein,

C,.s alkyl, aryl or Het®, or R*™, R*" and R?™ independently represent H;

Het' to Het” independently represent, at each occurrence when used herein,

five- to twelve-membered heterocyclic groups containing one or more

20  heteroatoms selected from oxygen, nitrogen and/or sulfur;

R® and R independently represent H, C,, alkyl, -OR**® _SR*"
NR®)R¥¢, or R® and R® together represent Ci5 alkylene, -Q-Z-O-,
-0-Z-S- or -8-Z-S-; ' |

25 R¥ represents H, C, 4 alkyl or a structural fragment of formula Ia as defined
above;
Z represents C,.3 alkylene optionally substituted by one or more C, alkyl

groups;

30 R* to R* independently represent H or C, 5 alkyl;




R2'3 represents H C _6 alkyl, aryl, Het' 6, -C(O R36a, C(O)CR36b pﬁ)zuas
-C(O) SR366; R25 represents H or Cl. al kyl (which alkyl group is optr ona
subst i t utved 02/e44éd or termi nated by one or nore substituentRCEEBEIEY from
halo, -OH, -CN, Cl1.6 alkyl (which alkyl group is optionally substituted
and/or 25 term nated by one or nore sW@ktituents selected from Cl. 4 al kyl
and--OH), C 1.6 atkoxy and aryl); R27 represents Cl.6 alkyl or aryl; 30 R28

o Son 101811 R o6 aih ﬁ%@@epw%gbmsng Syt AkThe K Gl o6 al kyl. ary
Het' S; : 2 389 o R
f’rc(c))tN(m?%%?%rﬁs%RBf%”g o RUREGRY and 310 5 5?3@56&%2 >

represents H , Het21 C(O)R 37a, -C(OOR'" or
-C(O)N(R37cf ?go%gﬁ?%r’esents Cl_6 al kyl, aryl or Het22; r represents
0, 1 or 2; R36a and R36b i ndependently represent, at each occurrence when
used herein, Cl-6 alkyl, or R36a@lrepre§ents H 15 R37a to R37d

i ndependgnt 'e§ CloUpLE ’3 amlesesthberge Bpedifiedal kyl ,
aryl or %{ef&ff e@?ﬁ@lggﬁggemﬁéﬁl n epencfently repr esen? H Hetl to
Het 23 indep Wdally'sapst@aesdt , at each occurrence when used herein, five-
to twel ve- rrenbered F\lleterocycl i C groups containing one or nore 20

het er oat ons sel ect ed from oxygen, nitrogen and/or sulfur; R' and R b:

i ndependently represent H, Cl-4 alkyl, - tﬁ ?R33b -N(R39)R38'" , or R3a
and R 3b togeméarmwueg@l?ﬂa@pebér riyrrﬂéﬁefe exep _0ZS of -SZ-5:

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
1 -N(R")- is attached to the carbon atom bearing R* and R%), -NR")-, -

S(0),- or -O-;
(b) when R’ represents H or Cy4 alkyl; and
A represents J-N(R')- or -J-0-;
then B does not represent N(RP)-L-, -N(RB)— -S(O)p or -O-;
20 (¢) when R® represents -D-OR’, -D-N(RYR? in which D represents a
direct bond, then: '
(i) A does not represent J-N(RY)- or -J-O-; and _
(i) B does not represent -N(R"’)-L-, -N(R")-, -8(0);- or -O-;
(@) when R* and R*® and both represent H;
25 and R represents unsubstituted benzyl;
then R® does not represent unsubstituted benzyl or optionally
suBstiluted benzoy!; and
(e) the compound is not:
(i) MN'-phenyl-3-(7-benzyl-3,7-diazabicyclo(3.3.1]non-3-yl)-

30 propanamide;



25 R39 represents H, Cl_6 al kyl or a structural fragnent of for rruI[E Imsﬂgﬁ

defined above; Z represents C2.3 al kyl ene optionally substituted 9 p

nore Cl-4 al kyl groups; 30 R41 to R4A6 i ndependently represent Hor ¢ _3

al kyl; WD 02/04446 87 0 5 JAN 2005 PCT/SEOL/ 01544 Rl4a to Rl4d, R17 and R2'

mdependently represent C 1.6 al kyI Réga to R15p, R19 Oa R20' , R24, R26,
re

R35 and R36a to R38c mdegende esent Hor Cl1.6 alk 5 wherein
each aryl and Héi) (ﬁ{é?tqﬂzf)/ §Y%ﬁoﬁh@0waf€§§d&‘ﬁéff\m)§b s%em fied, is

o provi ded that:  (Smeieinw-Spgphe wii‘i Sediéiural fragnent of formia la
in which: R4 di bond h

B does not rep?@éﬁ i Hade- @eﬁﬁe%f%ﬁg -ﬁhy%fq%eafé‘iyﬂ- Mbefiius N Ru3)-
is attached to the ga;rglé%glt &Erfof?gl' ﬁ‘g%ﬁ% and R5), -N(R13)-, - S(OP- or

-0-; (b) when R5 reptes and A repr esent s -J-N(R12)- or
E\(]:) OWhe:1 eRZ rBegE%Zeﬂf? f(?IUOa%?PE&ﬁ%@éﬁ%&oﬁ.}ﬁﬁéh}&ﬁg Rt S 21 ) 8I r egft)
lrolgtndr e;?ggengl )N?Rclig?érll_dmn{ﬁ? lgﬁﬁmmea%ﬁ%?ﬂ%?aqrg?fe ‘(]d)o-v\hgznglal ;ng gogz
and both represént Btbenzyl-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 (f) when R® represents C, alkyl {optionally substituted by one or two
aryl groups), then:
(I) when R represents H, C,4 alkyl, -OR’ or R*, together with R’
represents =0;
R’ represents H, C, 4 alkyl or -C(O)R'®; and
15 R® represents aryl;
then B does not represent -L-; and/or
(I} when A represents a single bond; and
R*and R’ together represent =0;
then R™ and R”® do not both represent C, 4 alky! or they do not
20 together represent Cs_s alkylene;
(g) when R represents -C(O)RI6 and the group -A-C(RH(R®)-B-
represents C, ¢ alkylene, then:
(D) R'® does not represent aryl; and
(I) R*™ and R’ do not both represent C,.4 alkyl or they do not
25 together represent Cs.s alkylene; and
(h) whenR? represents -S(0),R*;
R and R*® independently represent H or C;.4 alkyl; and
RS represents aryl;

then A and B do not simultaneously represent direct bonds,



25 and R represents unsubstituted benzyl; then R2 does not repres@r§ JAN 2005
unsubstituted benzyl or optionally substituted benzoyl; and (e) the
conmpound is not: (i) NI1-phenyl-3-(7-benzyl-3,7-diazabicyclo[3.3.1

] non-3-yl)- 30 propanamde; 0 5 JAN 2005 88 (ii)

3- benzyl - 7- [3 (4- cyanophenoxy) 2- hydro§gpropyl] , 8 di net hyl -3, 7-di azab

i cycl of 3. 3 i
3- benzyl - 13 \(Jﬁlc EBb%ePF&YWSZBWdE’&%%r &iess- etheswisgl specified, are

3, 7-di b I 1 5
N-{ 2- I((;Izgeln%f gilgy %bﬂﬁa;gleow gl \{] non-3-yl)-1-[(4-cyano to

phenoxy) net hyl ] et hyl } net hanesul f onam de; (v)
3-benzyl -7-[ 3-(2-propyl -1, 3-di oxol an-2-yl ) propyl ] -3, 7-di aza- bicyclo[3.3.1 ]

nonane or Vi) A7ubeRRYK bTedlAEARACORLAL B BnIIARNENGeckahiatel ¢, when 2

represents optona substitu one or aryr'groups),

then: (£} (hikytheyr Rer NERRS R, thgefierdvith RY ! 1500, R4, together Wi th
R5 represents =0 R/ represents Hg601 6 laI kyl regr% C:)ﬂ)?l and 15 R6

represents aryl; then B does not represent -L-; and/or (II) when A
represents a si ngle bond; and R4 and R toget her represent =0, then R3'" and
Ri b do not BothArerpmpsrami atladmatl Ky IClaim tl heyCHomritwherein R’ represents

H, or R, together with RY, represents =0,

10 4. A compound as claimed in any one of Claims | to 3, wherein R’
represents H, Ci4 alkyl, optionally substituted pheny!, -C(O)R'® or
"C(O)N(R“a)R”b.

5. A compound as claimed in any one of Claims ! to 3, wherein R®

15 represents H, C; 4 alkyl, -C(O)Rloa, -C(O)OR'® or -C(OIN(R' 'HR!®

6. A compound as claimed in any one of Claims 1 to 5, wherein R'™ and
R independently represent, at each occurrence when used herein, Cs
alkyl {optionally substituted and/or terminated by one or more substituents
10a

20 selected from halo and phenyl), optionally substituted phenyl, or R

represents H.

7. A compound as claimed in Claim 4 or Claim 5, wherein R'" and R'"?
independently represent, at each occurrence when used herein, H or C,
25 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)-.

30



TS

20 together represent C3_5 al kylene; (g) when R2 represents -C(O RLf} GaptiN 2005
the group -A-C(R4)(R5)-B- represents C1-6 al kylene, then: (lI) RL6 does not
represent aryl; and (I1) R3'" and Rib do not both represent Cl_4 al kyl or |
they do not 25 together represent C3.5 al kylene; and (h) when R2 represents
-S(0O 2R22; R3' and Ri b independently r @ruesent Hor Cl_4 alkyl; and R6
represents aryl; then A and B do not stYmultaneously represent direct bonds,

0 5 JAN 2008. 89A ramphiteth asbeleimpt oniGlasnal ywhgranps, reprtseats atdiesosi se

speci fi ed, Sre o&ti onal |y substituted. 2. A conpound as clained in Caim1,
wherei n R4 @fﬁﬁ@é nedlgylemr-2 5 al kyl, -OR7 or N(H R8, or R4, together wth
R5, represents =0. 3. A conpound as clainmed in Caiml1l or aim2, wherein

R5 represents H, or R5, together with R4, represents =0. 10 4. A conpound

as claimed yh any one of .C ai | ,to 3, wherei.n R7 represents H Cl-4

al kyl , opti m‘al {AyCSWBSPF?u%Seaﬂ‘EfHSﬂyW, abb(%eR?t);t?laHps Fé@ NPHRSTELR) g‘b 5. A
conpound; as i in ne of Clains 1 to 3, wherein R8 15 represents
H Cl-4 Al kfyﬁrF",f@%e@Fo?m%@ e-r%(O)CRQo or -C(ON(R la)RlLlb 6. A conpound as
claimed in any one of Clainms Ito 5, wherein RLO' and Rtob independently
represent, at each occurrence when used herein, -5 alkyl (optionally

substi t ut edl AndAotcomponhdiakeslabyed e @y 5B SFsORshkt Uent B, 2@herliggg ed from
hal o and phenyl), optionally substitutéd phenyl, or Rl0a ‘represents H 7. A

conpound asrepresentsda idireCt diomd4 (dr, Ekgioned -LviKEle| RLRY((p- @nd[ROLb(in
i ndependently_ represent, at each occurrence when used herein, Hor Cl-5
which latter three groups, L is attached to the carbon atom bearing R* and

10 R.

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

represents C; 4 alkylene.

15 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
one or more substituents selected from cyano, halo, nitro, C, alkyl, C,,
alkoxy, optionally  substituted  phenyl, -N(H)R"®, -C(O)R",
-C(ON(H)R®,, -N(H)C(O)R"", -NH)C(O)N(H)R'*, -N(H)S(O),R'*",

20 -S(O)R'™ and -S(O),N(RPMR""), or, when R* and R’ together represent
=0, R® may represent C, s alkyl.

14. A compound as claimed in any one of Claims 1 to 13, wherein R’
represents -CN, Het’, -C(O)R'®, -C(S)OR', -C(S)N(H)R'

25 -[COLNHR™,  -[C(OLORY,  -S(ORR™,  -S(0)NR®)R,
-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(H)R?®, -N(R*HR’',| -OR¥, -$(0),R”,
halo, -CN, optionally substituted phenyl and Het”).

30



25 al kyl (optionally substituted and/or term nated by one or nore ()} § JAN 2005
"substituents selected fromhalo and phenyl). 8. A conpound as clained In
any one of Claims 1 to 7, wherein A represents -G or -J-N(R12)-. 30 0 5
JAN 2005 90 9. A corrpound as claimed in Caim8, wherein G repr esents a
direct bond or C 1.4 al kylene. 10. Ag npound as cl ainmed in any one of

5 represents 11.,s A conpound as

(C::: 2: xdli Lolaﬁ’ ‘%hggggfp%@i%gl 8 FLlaImghen F’ea]r?'kBW%gEfﬁFe&nt%epaeiﬁnﬁsect bond,
| kyl e N t

Ell g gt t gch@%‘%%hyhémc%%tgh @gcﬁﬁbéﬁh n%r @1 Gaﬁléyl \ﬁ})"hﬁg} 4% R“&’gﬁsgog:lgug:

CLA T 0 Sottorls Bheath AP ahdlof ditiondfIgr Eituced %R@go%ggnﬁw%g@ R Kyl ene.

15 13. A conpoun a| med I n any one

represents cmaewhor@@h@bt(rneﬁ@ selecl ﬁBnﬁh%pSCﬁgeNmL RUNRI dpidtbaty futec by

one or nore substituents selected from cyano, itro, , ClL 4
al koxy, soptdubbatitsd phéstlh.t uted phenyl, -N(HR'b, -C(OR 'c, C(O)N(I—|)R5'.
-N(HC(ORY5', -N(HfC(O)N(H)R15k -N(H)S(O) R14b 20 S(O)ZR 14c and

-S(0) 2N( R15n)R' 5r), or, when R4 and R5 together represent -0, R6 may
represent C, _5 al kyl. 14. A conmpound as clainmed in %ny one of Clains 1to

13, wher ei nl(ﬁz A [CopRaENk a5 clannedien & laing(0) misrein ® Sremresents By \{H) R 8, 25
-[C(O].2N ﬁp&}\g@@)@&mg( O 2R22, -S(0)2N( R23) R24, _
- C(=N- CN) N( ‘or C1_6 al kyl (which alkyl group is

10 17. A compound as claimed in Claim 14, wherein R' represents H,
-C(Q)OR™ or C, 4 alkyl (which alkyl group is optionally substituted and/or

terminated by one or more substituents selected from halo and -C(O)OR>®).

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

halo, Het"® and optionally substituted phenyl).

19. A compound as claimed in Claim 14, wherein R® represents H, C 4

20 alkyl, -C(O)OR*® or -C(O)SR*®®,

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

25 18 optionally substituted and/or terminated by one or more substituents
selected from C,4 alkyl and -OH), C,.; alkoxy, naphthyl and optionally
substituted phenyl).

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

30 optionally substituted phenyl.




optionally substituted and/or term nated by one or nore substi tuenhss N 2005
selected from-C(OR25, -C(ONH R29Db, -N(R )R "', -0OR32, -5(0)2R33, t"él

-CN, optionally substituted phenyl and Het "'). 30 0 5 JAN 2005 91 15. A
conmpound as clainmed in Claim214, wherein RL6 represents optionally
substituted phenyl, Hetl or Cl.6 al kylgfwhich alkyl group is optionally
unsaturated and/or optionally substi tuted and/or termnated by one or nore

substituents selected fromhalo, -CN, -N(H R34 and optionally 5 substi tut ed
phenyl). 1 n 1 m R 4 represents, H,
G a” byl 22 R R Gas E%a?%& LT R elRL R et G 1 n Al m
14, wherei na} iilor C1.6 alkyl (which alkyl group
is optionally Etelﬁtufggﬁsmg 9irm na ed by one or nore substituents

sel ected from haI o0 and. C(O)O?366) 18. A compound as clained in Caim 14,
wherein R22 represents Het14, 15 optionally substituted phenyl or Cl_4 al kyl

(whi ch al ky23.gr Aupmjsouril hoohlithyd 6 Whgtdricus follatme/ I0to 181d¥Fi IR telerbih One or
nore substi t%ﬁ\nts selected from halo, Het'5 and optionally substituted
phenyl). 1R"Arepapount, &44cﬂlhylrmobptmn@llalsub§utute\mﬂ1myh R23 represents H,
Cl.4 20 alkyl, -C(O OR36b or -C(O SR36b. 20. A conpound as clainmed in Caim
14, wherein R25 represents Hor Cl.6 alkyl (which alkyl group is optionally

L o ool L S, Ry a1, O T, bt By eelented from,
d I d ,
s o G BN Lo B Acem it o a4

clai medyin Caim14, wherein R27 represents 30 optional I y substituted
phenyl .
25. A compound as claimed in any one of Claims 14 or 22 to 24, wherein

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

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

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

20
28. A compound as claimed in any one of Claims | to 14 or 22 to 27,
wherein R*® and R*™® independently represent, at each occurrence when

used herein, C, .5 alkyl, optionally substituted phenyl, or R*™ represents H.

25 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 Cs 4 alkylene or -0-Z-O-.

30. A compound as claimed in Claim 29, wherein R* represents H, C;,

30 alkyl or a structural fragment of formula Ia.




0 5 JAN 2005 92 22. A conpound as clainmed in Caim14, wherein R28 R
represents Cl-5 alkyl, optionally substituted phenyl or Hetl7. 5 B JAN 2005
conpound as clained in any one of Clains 1 to 14 or 22, wherein R29b
represents H, Cl-4 alkyl or optionally substituted phenyl. 24. A conpound as
claimed in any one of Clains 14, 22 argh 23, wherein R3 represents H,
optionally substituted phenyl, -C(O a or -C(OOR37b. 10 25. A conpound as
claimed in any one of Clainms 14 or 22 to 24, wherein R31 represents H C1-2

al kyl or op'onII bS|tuted henyl . 26. A gonpoun inmed 4n any one
of U ar s 1hlork oo mEoun! i T nikads b CBERE o o R R 2 (wh oh
al kyl group terrupted by oxygen), optionally substituted
phenyl or P%S%Htts 23 Egbé/g: ound as clained in any one of Cains 14 or 22 to

26, wherein R33 represents Cl1 6 alkyl or optionally substituted phenyl. 20
28. A conpound as clainmed in any one of Clains 1 to 14 or 22 to 27, wherein

R37a and; R3YD | AAQRARARIL A claRRECHEREY ofé TR AE U BORhMRANR*Uged her ei n,
Cl.5 alkyl, optionally substituted phenyl, or R37a represents H 25 29. A

conpound asR¥liatemshdientlamypresentd oECqimikyd. t o 28, wherein R3a and R 3b
i ndependently represent H Cl_2 alkyl, -SR3", --N(R39)R31,, or R3a and Ri b
toget her represent C34 al kylene or -O-Z-O. 30. A conpound as clained in

Claim?29, wherein R39 represents H Cl 2 30 al kyl or a strugfural. fragment
of formula ﬂa Ay compgyngloes @lag&ed g1 C aanbémﬁhuas 14 whersin Rn aly ‘one of

cl ai mod i n Byt Grecpeeay (RS Garalkin et to T e
10
34, A compound as claimed in any one of Claims 13, 14 and 29, wherein
R to R'? R¥ R* R¥ R’ and R’* independently represent H or C.s
alkyl.

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

20
36. A pharmaceutical formulation including a compound as defined in ariy
one of Claims 1 to 35 in admixture with a pharmaceutically-acceptable

adjuvant, diluent or carrier.

25 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

30 proviso (e), for use as a pharmaceutical.




Rob i ndependently represent Hor C -2 alkyl. 33. A conpound as cl a'h oj N
Claiml1l3 or Caiml1l4, wherein Rl 4b, Rl4c, R17 and R21 i ndependent & AN 2005
represent C _4 alkyl. 10 34. A conpound as clainmed in any one of Cainms 13,
14 and 29, wherein R 'b to R SP, R2ab, Rea, Ras, R3sb and R $

i ndependently represent Hor Cl1.5 al k)@j4. 15 35. A conpound as clained in
any one of Clains | to 34, wherein optihonal substit cents on phenyl groups
are one or nore substituents selected fromcyano, halo, nitro, ClL 2 alkyl,

Ct. 2 al koxy, t,, -NH2, - ) R15,,. -C(0) N 5r, =N ORS5.,

“N(H) OO N( %ﬁs* COMRIYNE( % SRFaad g A0 9@3 6%?) éﬁ(%@n& R o, S thgut

phar maceuti cal rrpulation including a conpound as .defined in any one of
Clains 1to @gv{sﬁ (gﬁﬁ rE(’tlﬁerl @ngtpﬁg%h)gﬁ)éﬁs%ﬁ%ﬁF%ﬂqV-ogc?@eﬁdl&ﬂﬂguaadj uvant ,
diluent or carrier. 25 37. A pharmaceutical fornulation for use in the
prophylaxis or the treatnent of an arrhythma, conprising a conpound as

defined isn afy ong uf ofCh JoMpokindas38e fifdt i:ﬁa@@%@dct%ﬁn@eﬂ‘ E&g@ b{jt any one
(e), for

of Clainms 1 to 35, but wthout 30 proviso use as a phatnaceutical .

0 5 JAN 2@5vBHo9 prévisompeungs asctilefl iine@didnt afyr ahe ehaddfdéitie | of 0 35, but
w thout proviso (e), for use in the prophylaxis or the treatnent of an
arrhyt hni a. riedibamEhefonsiee of the pophylais asthdafdanadni of amyrbittona. Cl ains 1 to
35, but wthout proviso (e), as active ingredient for the manufacture of a
medi canment for use in the prophylaxis or the treatnment of an arrhythm a. 41.
Th i in im4 rein th rrhythma i n rial or

ve(ra]t lrjisgu?Zr Cﬁ#}?r ;@}%ﬂqﬁ%@gc axrpne in 1eﬁme40, \tvhgre?n theyettrrhyt%miz i? anaalttriaﬁor or toa

10 aventricular arhythmia.

5

42. 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,
R3o R3a

R4t

Rés N—H

20
-2 pla ol al a6 . : )
wherein R°, R™, R and R™ to R™ are as defined in Claim |, with a

compound of formula I,

A B—R8
L1/ [

R4 RO



15 42. A process for the preparation of a conpound of fornula | as defined
in Caim1 which conprises: (a) reaction of a correspondi ng compo@n§l KN 2005
formula 11, R3b Rsa !l 20 R2--' wherein R2, R3', Rib and R4 to Rob are as
defined in daim1l1, with a conmpound of formula I'll, Rs L' /\ IIl RS 05
JAN 2005 95 wherein L' represents a |egying group and R4, R‘, R6, A and B

are as deflndLnGIalml (b) for co ound f fo IaI whi ch R
represents a*atiedtlur HPIESE nea"lﬂ‘a'g ﬁflg,ll{?\ V\Euacﬁ‘ and re]%r%@e?ﬁs 2

al kyl ene and 654 ﬁ@?lfﬁgget her 5 repr esent =0, reaction of a correspondi ng
conmpound of & defined above, with a conpound of formula IV, O

™ s a c
Formul a1 1 RRATCRREAS: @ BrARIe £l WERe Ry sk SHheliRY BRERRHD: Soon s
a structuraloff fo‘%ﬁﬁﬁé‘tla Qh \Rfﬁfdﬁ“l&agé;?esern%a@' EHE Rhe ndCR* raﬁapRhngﬁPEﬁ”pound

of formula | in which R3a or as appr’opr ate) represent

wher ei n B38aepfesast e¢€f,i frdiibh & al Bbirespniding cobPMAUNST Fhrrhala Tl aad 11 as
defi ned above;
defined above, with a compound of formula [V,

0
RG\B)\/ v

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

(c) for compounds of formula I in which R* or R™ represents -N(R**)R**
10 and R’ represents a structural fragment of formula Ia, reaction of a

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

represents -N(H)R*®, wherein R is as defined in Claim 1, with a

compound of formula III as defined above;

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

reaction of a corresponding compound of formula 11, as defined above, with

a compound of forrnula V,

V

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

(e) for cémpounds of formula I in which R* or R™ represents -N(R39)R33°

and R* represents a structural fragment of formula Ia in which A represents

CH, and R represents -OH or -N(H)R® reaction of a corresponding

compound of formula I in which R*™ or R’® (as appropriate) represents
25 -N(H)R**®, wherein R’® is as defined in Claim 1, with a compound of

formula V as defined above;



(d) for conmpounds of formula I in which R represents a fragnent of 153
formula la in which A represents CH2 and R4 represents -OH or - N(H)RS, JAN 205
reaction of a correspondi ng conmpound of formula Il, as defined above, wth

a conmpound of forrmula V, I>< B -R13 x VRS wherein X represents 0 or N(R8)
and R5, R6, R8 and B are as defined in @& Caiml; (e) for conpounds of

f la | i [ ( = . R3 t
truotaral 1 SonanconpopRdmT RN The G0 Ritannd Corgt kb fRR B °

ts - ' of. ) j g f I
R o s A A L G W R S e

i s as defi nedotresdmding Leomipblind 6pndewnth of inf ol RY an de¥ igssdnapove; 0
5 JAN 2905 96 (f) for conpounds of forrmula | in which A represents Cl.6

al kyl ene, B reppsagerds Cl.4 al kyl ene and R4 and R both represent H,
reduction of a correspondi ng conpound of_forgrul al in which R4 and RS

toget her sr efgkbamommpursis(a)fofranlacbimpebindisR oand & rhottta répresenti ahd RE) and R
both represent Hand (1) = A represents a single bond or -J-N(Rl2) and B
represents CP ACREREAtEdesingle bemy on-f-dResemd Botepseseinky Cenearllaylén®, or
represents NCR ') or. -N(R13)-L-, reductign of a corresponding c ound of
fornul a | in((J\;DOni'%hreRﬂ-eséﬁﬁ %)5-6 ?%&%anegr suRieio NG | fﬁER@ ounds of
formula-l in [ C p Cl1.6 alkylene,. B represent di recy bond,
Cl_4 al kyl enéwﬁ?@ﬂ?ﬁg)@?&%?l@)jgpgoeroa{rI‘_f@? f("PHufavvﬁil%ﬁvllﬁﬁtg apdl e groups

L representstgyetﬁeratleéygsgg@;o.R4 represents CH and R represents H,
reduction of & corresSpondi ng’conmpound of formula | in

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

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

reduction of a corresponding compound of formula VI,

R41

Vi

N“——-—R1

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

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

(k) for compounds of formula [ in which R’* and R*® both represent -OR>®®

or -SR’®, or in which R™ and R together represent -0O-Z-0-, -0O-Z-S- or




which R4 and R together represent ==, 15 (i) for conpounds of formula |I in
which Ra and R3 b both represent H, reduction of a correspondi ngﬂcﬁ)dﬁ&lﬂﬂﬂﬁ
of formula VI, VI R2 wherein Rl, R2 and R41 to R46 are as defined in Caim
1, and in which the bridgehead C=0O group nmay be activated; 20 (j) for
conpounds of formula I in which one of g3 and Rib represents H, and the

ot her repres -CH, ..reduction of a.correspondi cConpo of orjnul a VI,
25 et | ned apgve: fepipEelch s Be ke ife ForRBNEY SRR N iRes defered 3b bot h
represent -QR." ..r SR38 i i C L a sh t ther nt
-02-0, - %5%9’ 8‘&“ EBJ%\II%%LB@ \ng ﬁgﬁ%l% %gﬁac’tiggﬁof’a%@%'@ﬁondi ng
conpound of ol lycas defi . 3R anp@bnpoen fer f a
HOR31a, Hores iy fvc%sazl%? (AR PprainRtS), s‘%f‘é(rg‘srpgpp%ri g?‘g)z, R ,
R33b and Z efindsin dedived in Aaiml; 5 (1) for conpounds of fornula I in
whi ch one of R3a and R 3b represents -NH2 and the other represents H,
reduct i on ofl)afocorgapemshdsf of donmlia Vi, which dheViof Ritesed R repRgeand R4’ to
R46 are as defined in Claiml1; (m for conmpounds of fornmula | in which one
or both of R3&amd the lpthaOepmperts dhtreditiRao) RBsvmppundtiof fiormmelacvlbot h of R39
and R38c represents Cl -6 al kyl, al I&/_Iéati on of a correspondi ng conpound of
formula | in which R3a and/or R b present -N(R3')R38c (as appropriate) in

whi ch R39 and/or R38" (as appropfiate) represent H using a conpound of
formula VI, Ra-L' |

Ra41

VII

R#5 \N —RI

wherein R', R? and R*' to R*® are as defined in Claim l;
(m) for compounds of formula I in which one or both of R*® and R™
10 represent —N(R**))R*® in which one or both of R* and le represents C;.
alkyl, alkylation of a corresponding compound of formula I in which R*
and/or R* represent ~N(R*)R** (as appropriate) in which R* and/or R**
(as appropriate) represent H, using a compound of formula VIII,
R-L' . VI
15 wherein R” represents C, 4 alkyl and L' is as defined above;
(n) for compounds of formula I in which R' represents a structural fragment
of formula Ia in which B represents -L-O-, reaction of a compound of

formula [X,



VII1 15 wherein Ra represents C _6 alkyl and L' is as defined abOVﬁ; f,l[&)N fm
conpounds of formula | in which R represents a structural fragnmen 5 2005
formula la in which B represents -L-O, reaction of a conpound of formula
X, 05 JAN 20115 98 ix A ,L-OH R4 wherein R2, R3a, Rib, R4, R5, R4l to
RA6, A and L are as defined in daimlggith a compound of formula X, R6CH
S in which R6 is as defined imp&laimls X (o) for compounds of formula I in
which R represents a structura agnent of fornula la in which A
represents Cl1_6 al kyl ene and B represents -N(R 3)- L- (wherein the group
-N(R 3)- is attached aiing R4 and R ), reaction of a
conpound of forrmula X, . A -
al kyl ene and R2, R a, R 3b ] { d R4l to R46 are as defined in
Claim1, with a conpound X 6-L-L2 Xl | wherein represents a
| eavi ng group and R6 and in daim 15 1,

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
s in which R® is as defined in Claim l;
(0) for compounds of formula [ in which R' represents a structural fragment
of formula Ia in which A represents C, 4 alkylene and B represents -N(R'?)-
L- (wherein the group -N(R'"}- is attached to the carbon atom bearing R*

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

R3b R3a

R#1

Xl

N—-az H-—-—R”

RS

10

wherein A® represents C, 4 alkylene and R%, R*™, R*™ R* R’, R"’ and R* to
R* are as defined in Claim 1, with a compound of formula XII,

R®-L-L? X1
wherein L’ represents a leaving group and R® and L are as defined in Claim

L



0 5 JAN 2x:115 99 (p) for compounds of fornmula | in which R represents a
structural fragment of fornula la in which R4 represents -D-NH,, (edudiN aRih
of a corresponding conpound of forrmula Xill, R3b -R3a R NND 3 5 wherein
R2, Ra, Rib, R5, R6, R41 to R46, A, B and D are as defined in Caim 1; (q)
for conpounds of formula I in which R;ggepresents -D-N(R9) C(O) NH(R"b),

0

reacti on of arrespondi n Q d . mula |l _.in ich represents
B N R0y H win T R BTBEAG B CREREAS Shigh Y G eefescoi DU BART D < s
defined in i a 1814 o QfH GO f f . [ resents
D N(H [ qgifgk@‘,}m I%‘ééc%‘ocﬁ of %@%ﬁi&%%ﬁ&%@%‘gﬁﬁ %&%Pfr}ﬁﬁg | in

whi ch R4 reppessi FFERNER ¥t h oxalic acid diamde; 15 (s) for conpounds
of formula I ?%V\ﬁllégh R4 represents -D-N(R8)R9, wherein R8 and RO are as
defined in Caim1l, providedRftat BR¥oes not represent H, reaction of a
correspondi ng conmpound of formubg”l, in which R4 represents -D-N(HRO with
a conpound of fornula XV, RS%-L XV 20 wherein R8a represents Rs as defined
in Caiml except thaksst dBé fdtt H, and L3 represents a | eaving
group; (t) for conmpound which R4 represents -D-OR in which

R7 represents Cl1_6 al kyl k- Het', reaction of a corresponding O
5 JAN 2005 100 X

RZ/N N-—A B—-RS

5
Na/D R

5 wherein R%, R R® R’, R6, R* to R¥, A, B and D are as defined in Claim
I
(q) for compounds of formula 1 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 forrmula XIV,

10 R'"*N=C=0 X1V
wherein R''® is as defined in Claim 1;

(r) for compounds of formula I in which R’ represents -D-N{H){C(O)},NH,,
reaction of a corresponding compound of formula T in which R* represents
-D-NH; with oxalic acid diamide,

15 (s) for compounds of formula I in which R* represents -D-N(RHR?, wherein
R? and R® are as defined in Claim 1, provided that R® does not represent H,
reaction of a corresponding compound of formula I, in which R* represents
-D-N(H)R® with a compound of formula XV,

R®.L? XV

20 wherein R* represents R® as defined in Claim [ except that it does not

represent H, and L.’ represents a leaving group;

(t) for compounds of formula T in which R’ represents -D-OR’ in which R’

represents C 4 alkyl, -E-aryl or -E-Het', reaction of a comesponding




conpound of forrmula | in which R4 represents -D-OH with a conpound Qﬁf
formula XVI, R7aCH XVI wherein R7a represents ClL 6 al kyl, -E-aryl Q JAN 2003
-E-Het', wherein Het' is as 5 defined in daim1l; (u) for conpounds of
formula | in which R represents a structural fragnent of formula la in
which R4 represents -D-OR7 (in which Riyd epresents Cl_6 alkyl, -E—aryl or

-E-Het'), reactlon of spondln corrpound f a Xvili Il R2-'
Nto L2 whefFempopnd Fdaof”RB/ lcFQB F@erf’%mﬁmé }iP“BthﬁGO@P&F@ defi ned
in Cdaim 1_.and Légvf as defined above, with a conpound of forrmula XVI as
defi ned abg 'or conmpounds of forrmula I in which R4 represents
-DOR, V\/nereln R7 ]zf%jr_ls as defined in Caiml, pr%\q‘, ed that it does not
represent H, reacti §n a correspondi ng conmpound o ormula | in which R4

represents ug)f f| n esc'e%rt%@lérﬁlgd g tlat%rx%g IHet %e&%m@étl”lsmere' n R7b

represents R 'does hot™ 20 represent H,

and L4 reprggﬁﬂé&@cnﬁgﬁ/[ng group; (w for corrpounds of formula | in which
R4 represents hal o, substitution of a correspondl ng conpound of formula I

i n whi ch R4(u)efor eseipcindOdf foshulg [ ianviaphrioprepadsentad egenatdlfeagsent; 0 5
JAN 2095 101 (x) reaction of a correspondi ng, conmpound g)f formula XIX, Rib .
R3a of formula Ia in which R” represents -D-OR’ (in which R’ represents C, 4

atkyl, -E-aryl or -E-Het'), reaction of a corresponding compound of formula
XVII,

R3o R3a

R4
XV

N—A_ _B—RS

D
2"
{u] L

wherein R?, R’ R® R’ R® R* to R*, A, B and D are as defined in Claim

I and L? is as defined above, with a compound of formula XV! as defined

above;

(v) for compounds of formula I in which R* represents -D-OR’, wherein R’
(5 1s as defined in Claim 1, provided that it does not represent H, reaction of a

corresponding compound of formula I in which R* represents -D-OH with a

compound of formula XVIII,

R™.L* XVIII

wherein R” represents R’ as defined in Claim 1, except that it does not
20 represent H, and L” represents a leaving group;

{w) for compounds of formula I in which R* represents halo, substitution of

a corresponding compound of formula I in which R’ represents -OH, using

an appropriate halogenating agent;




XIX wherein R, R3a, Rib and R4' to Rob are as defined in Claiml, _w
conpound of fornmula XX, 5 R2-L'. XX wherein L' represents a | eavi &g é{&@a@ns
and R2 is as defined in Claim1l; (y) for conpounds of formula | in which R
represent Cl.12 al kyl, which alkyl group is substituted at the C-2 carbon
(relative to the bispidine nitrogen) wth OH or N(H)R30, and is otherw se

optionally
in daim]l

igf? {lgﬁ%?awomsé§n§g§§§ rg&{lg Ogl%%rgefa ﬂﬁsti tuents as specified

reaction oun PRUTE X X as defined above

wi th a conmpound of formula X, ¥A wherein Xa represents 0 or N(R30)

and Rea represents Cl1_10 al kyl;
substituents as specified in d

pptionally 15 substituted with one or nore
dim1l for R2; (z) for conpounds of fornula I
metion of a correspondi ng conpound
with a source of the azide ion;

(aa) for conpounds of fop# \ ar e bispidine-nitrogen N-oxide 20

oxi di sing agent; 0 5
C, _4 al kyl
is attached to

0D5 105{44(a£ r conpounds of formula | which are
mrgsum  sal t Iazrlv _1__@&01 in which the al kyl group
t the bispidine nitrogen,

quat er nar
$pi di ne nitrogen, reaction

of a corresponding compound of fornmula | with a conmpound of fornmula XXI, 5

Rb-L2 XXI

10

20

Wr&innRR,b Rrsngs:s SRESR U 1o RA Kyl RNfefifed $n ASIAHGT .i,n%ﬂtl?lﬁove;
compound of formula XX,

R%-L> XX
wherein L’ represents a leaving group and R? is as defined in Claim 1;
(y) for compounds of formula I in which R* represent C,., alkyl, which
alkyl group is substituted at the C-2 carbon (relative to the bispidine
nitrogen) with OH or N(H)R®, and is otherwise optionally substituted with
one or more further substituents as specified in Claim [ for R?, reaction of a

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

XXA

’>‘R2a

X; XXA
wherein X, represents O or N(Rm) and R* represents C.jp alkyl, optionaliy
substituted with one or more substituents as specified in Claim 1 for RZ;
(z) for compounds of formula I in which R® represents tetrazol-5-yl,
reaction of a corresponding compound of formula I in which R represents
-CN with a source of the azide ion;
(aa) for compounds of formula I which are bispidine-nitrogen N-oxide
derivatives, oxidation of the comesponding bispidine nitrogen of a

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

oxidising agent;




(ac) conversion of one substituent on R6 to another;

protected derivative thereof. 20 46.

conpoun

in Caim42, saitderpravives;i@dwhidarthyaliiperbhisteotachdd 1o 500

.of formula
Xl, as defined in Claim42, or a protecte 25 derlvatlve&{awg%?ogfna A

conpound of frea¢titm axithd bispidinehitnegkni, of @lo@irmﬂorﬁiingrco%lpfb’u%‘?ﬁ*t‘;?&nula
I, as

derivative t
d

defined in

and R 3b Pepresents

r}er.eof a 5 JAN 2905 103 49. A conpound of fornul a

51. A conpoun

10

5

20

25

(ac) conversion of one substituent on RS to another;
(ad) conversion of one R® group to another; or
(ae) deprotection of a protected derivative of a compound of formula [ as

defined in Claim 1.

43. A compound of formula II, as defined in Claim 42, or a protected

derivative thereof

44. A compound of formula VI, as defined in Claim 42, or a protected

denivative thereof.

45. A compound of formula VII, as defined in Claim 42 or a protected

derivative thereof.

46. A compound of formula IX, as defined in Claim 42, or a protected

derivative thereof,

47. A compound of formula XI, as defined in Claim 42, or a protected

derivative thereof.

48. A compound of formula XIII, as defined in Claim 42, or a protected

derivative thereof.

(ad) conversion of one

R2 group to another; or (ae) deprotection of a protected derivati vp$
conmpound of forrmula | as 1o defined in Claim1l. 4 3. A conpound o
1, as defined in Claim4 2, or a protected derivative thereof. 15 44. A

compound of formula VI, as defined in Cl@2m 42, or a protected derivative
or

t hereof . 45. (Ab¥éspsyngo@ids’ &F fvnaavi Wxicﬂ?ax‘g%;i %ﬂgﬂ ﬁ%z}qﬁﬁiag} ggzgimggiugéf i ned

avh axongpoundye biosnndal Xad: i vat i ve thereof. 50. A conpound of

formula XX, as defir}%d tgn Claimt 2 (provided that at 5 |east one of R3a
- (h')R?,sc, wherei n R39 represenfxsXh structural fragment

of formula I %‘Jl%ﬁinf f'{ﬁrﬁgse;& El’[_?iamyi)ahégzx;pgEgtﬁg&gﬁovgeri vative thereof.




wherein R3a, R 3b and R41 to R46 are as defined in Claiml (provi dﬁgfht]z‘%zﬁﬁ
| east one of R3a and R b represents -N(R39)R39c, wherein R39 repre t
structural fragnment of forrmula la, as defined in Claim1), or a protected
derivative thereof. 15 52. A compound of forrmula XXII1, 0 XXIIl R2 wherein
R2 and R41 to R46 are as defined in Cgjgn 1, or a protected derivative

ther eof 49. A compound of formula XVII, as defined in Claim 42, or a protected

denvative thereof.

50. A compound of formula XIX, as defined in Claim42 (provided that at
5 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.

51. A compound of formula XXII,

XX
4
Ré8 R¥ N—y
H—N
10 :
wherein R*, R*™ and R*' to R*® are as defined in Claim 1 (provided that at
least one of R* and R represents -N(R’*)R**", wherein R* represents a
structural fragment of formula [a, as defined in Claim 1), or a protected
derivative thereof.
15

52. A compound of formula XXIII,

AXIH

R46

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

derivative thereof,



