WO 02/ 04446 PCT/ SE01/ 01544 NEW Bl SPI DI NE COVPOUNDS AND THEI R USE I N THE
TREATMENT OF CARDI AC ARRHYTHM AS Field of the Invention 5 This invention
rel at es twonpehe pharmaceutically useful compounds, in pRET/REU/EAS44
conmpounds which are useful in the treatnment of cardiac arrhythmas. 1o
Background and Prior Art Cardiac arrhythm as may be defined as
abnormalities in the rate, regularity, or site of origi@rizof the cardi ac
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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,Athe negative outcome in clinical
trials (see, for example, the outcome of the Caraiac Arrhythmia Suppression
Trial (CAST) reported in New England Journal of Medicine, 321, 406
(1989)) with “iraditional” antiarrhythmic drugs, which act primarily by
slowiﬁg 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.



One of the key disadvantages of hitherto known drugs which act by delaying
repol arization (class Ill or otherwise) is that they all are known to

exhi bit avant/oues f orm of proarrhythm a known as torsades BET/SPIVitSs
(turning of points), which nmay, on occgsion be fatal. Fromthe point of 5
view of safety, the mnimsation of thf's phenonenon (which has al so been
shown to be exhibited as a result of adm nistration of non-cardi ac drugs
such as phe@athofizhedsy tdisadyahiageantfi Hitherts damiven dmis hwhidimanedy. and
antibiotics) is a key problemto be solved. in the prow sion _of effective
ant i ar r hyt hé¢layimgugpolarigaian K%lmm{li pRiosheavigpy 19 b dheir, al; @Elkd‘ioﬁ@s 0

3,7-d b f t
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228 Ger Irorsm tﬁ%il%ég %%argoqﬂtsgatéj%%s% %E Qg&g’é’%%% fé%g %r%gél%@‘%ggéﬁd 27 44
248 and S pRLest §af%t}gﬁﬁe 4141911m13§t1515@f@ﬁ% phenoafenbh{wHick hds Wb, béent68, 858
and 5,786,481, as well' as journal articles including inter alia: J. Med.
Chem 39, 2&&8vd 1896 exhlBitedrammbsulReﬁ adadnistradon (dfosd)-cadliac dirags on, 90,
2032 (1994); Anal. Sci. 429, (1993): and J. Med Chem 20, 1668 (1977).
Known bi spi gHolie- %aﬁ#&@@l%ﬂﬁ%r tRGY e cArdislopeRspanis, rmntiaetapiiass: ARd

9- (4-chl
SgAln hyl( - I?R}BP%Sr}?lSdP;%%)bPE%P@[E" be159igsthin)the rgvision | of sffsetife. (cyel o-

propyl nmet hyélﬁu%r@.[ﬁﬁﬁ hyl ene- 3, 7-di azabi cycl 0[ 3. 3.1 ]nonane), SAZ-
VII-22 (3-(4- enz y-7-iso-propyl -3, 7-di azabi cycl o[ 3. 3. 1] nonane),
SAZ- VI | @3 (3-benzoyl - 7-i so-propyl - 3, 7-di azabi cycl o[ 3. 3. 1] nonane), GG 25
V- 13 (3-[4-(1H i m dazol -1 -yl )benzoyl] 7-iso-propyl -3, 7-di azabi cycl o-

[ 3. 3. 1] nonaAsjiarrkiMbohiv-Bagg Baged or( bidpidmeta@oT-diaza ﬁicyChﬂﬁﬁeh]@Qualﬂ@h,yl ]-

arbasi | 1 do. {S. ke HOBCLG, P4 TOISBHAPRABDYCEl ABBREFERONS 3 ] HiFane) . viO
02/04446 PCI/ 55344 04844100, Buropean patent applications 000 074, 301 245,
306 871, 308 843, 461 574 and 665 228, German patent applications
15 DE 24 28 792, DE 26 58 558 and DE 27 44 248 and US patents 3,962,449,
4,556,662, 4,550,112, 4,459,301, 5,468,858 and 5,786,481, as well as
journal articles including inter alia: J. Med. Chem. 39, 2559 (1996),
Pharmacol. Res. 24, 149 (1991); Circulation, 90, 2032 (1994); Anal. Sci. 9,
429, (1993); and J. Med Chem. 20, 1668 (1977).- Known bispidine-based
20  antiarrhythmic compounds include bisaramil (syn-9-(4-chlorobenzoyloxy)-
3-methyl-7-ethyl-3,7-diazabicyclo[3.3.1]nonane), - tedisamil (3,7-di-(cyclo-
propylmethy!)-9,9-tetramethylene-3,7-diazabicyclo[3.3.1 Inonane),  SAZ-
VII-22  (3-(4-chlorobenzoyl)-7-iso-propyl-3,7-diazabicyclo[3.3.1]nonane),
SAZ-VII-23 (3-benzoyl-7-iso-propyl-3 ,7-diazabicyclo[3 .3.1]nonane), GLG-
25 V-13 (3-[4-(1H-imidazol-1-yl)benzoyl]-7-iso-propyl-3,7-diazabicyclo-
[3.3.1]nonane), KMC-IV-84 (7-[4'—(1H—imidazolo~1-yl)-benzenesulfonyl]-
3-iso-propyl-3,7-diazabicyclo[3.3.1]nonane dihydroperchlorate and
ambasilide (3-(4-aminobenzoyl)-7-benzyl-3,7-diazabicyclo[3.3.1]nonane).



3 Further bispidine conpounds are known frominter alia: Eur. J. Med.

Chem 25, 1 (1990); Bull. Polish Acad. Sci. Chem 34(5-6), 205 (1986); J.
O g. ChewO6D0448d48 (1995); Eur. J. Med. Chem - Chim ca FopSR@péausisca
12(4), 301 (1977); Phosphorous, Sulfur,and Si.licon 123, 385 (1997); J. Og.
5 Chem 42(6), 937 (1977); and J. Ml eCular Structure 127, 185 (1985). W
have surprisingly found that a novel group of 3,7-diazabicyclo[3.3.1]-
nonane- basebuthembispidine xeampoundsearer ppyai Sovyilvter abei vury J. pHeder abl y

class 11l elgctrgphysi ical . tivity,.and are_theref cted to be
10 usef ul igﬁ{f’l’?eggr ga(tlgréﬁﬁ lgffa”c%ﬁ?zgﬁha‘éc ¥t &f’r‘r”ﬁs?’d’ge'ggl g@rﬁﬁ%’ ?he
| nventi on Aggor g [ L tyh [ oV} ; ; formul a
|, 15 R3b 58 %Q’%AgIBR?ng BT T e, Shebt R@Wﬁéﬁézﬂg‘%ﬁ‘g‘%resem s
a structur a4y agye . PRoSPRLROLA Sulfhy Bnd8illcan 123, B4SRE997); BAO-gpr esent s
H, hal o, C1£24(f 21 kyl a@@’m ,@D N( RS?I%, or ZR4, " oget herI% W t)h R,rg
represend s ERemSANG)023DEBNT ) Pl SEQbIRLdStriktie Y2XHIE8SEAP85H, CL_4 al kyl,
or R5, together with R4, 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 arrhythmias.
Disclosure of the Invention

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

15
R3b R3a
R4
I
N R46 N—nR1
R
wherein
R' represents a structural fraginent of formula Ia,
><A B—RS® |
7< la
4 RS
20 R ;

R’ represents H, halo, C,4 alkyl, -D-OR’, -D-N(R}R®, or R”, together with

R’ , represents =0,



D represent

s a direct bond or Cl1_4 al kylene; R7 represents H Cl1_6

al kyl ,

-E-aryl, -E-Het', -C(ORl0a, -C(OORob or -C(ONRL la)R Ib; 5 R8

r epr esentvéo
-S(0) 2R",
-E-aryl, or
di rect bond
each occurr

HZ/O@%_G al kyl, -E-aryl, -E-Het', -C(O RlQCa, -CO/RCRIMIS44

-[C(O)]nN(RI Ta)R |Ib or -C( H)NH2; RO represents H Cl_6

-C(ORoa; Erepresents, at each occurrence when used h
or Cl-4 alkylene; to RI oa to Rl od independently repres
Rﬁ@@m&mﬂs bl €0l _fedkel, or R’ Qbg6that kyith Rﬁrrbpmsaﬂlﬂsyt@ybstl t ut

and/or term nated by one or nore substituents selected from hal o,
Het 2) , arleneewentﬁradzre@dw@dcer@@aa kylsgependent |y represent H, Rlla and

Rli b i ndepe
Cl 6 al kyl

substi t uent
R1l b toget
i nterrupted
- J- N( R12§

bi spi di ne n
-L-S(OQp- o

dently rep t nc M0aUS ebon,
go SPTSyEﬁu@S@ |3tug¥1 d éﬁﬁf ’o'r%{i_gﬁ? m'"m : g’?\g}'@ moPB
s%@rl\g(g% iubom hal o, aryl and Het4), aryl, Het5 or R1
h re ent C3_7 al kyl ene, which al kyl ene group is opt
Rl%yre?ﬁe.%ygqq at (ﬂlal]@ylre-lﬂﬁr%@ntE Hetr Z(0)RPA -CEo)OREN

or -
i$(gRH® a-t{@(@)]nE(Rblf))Ré emt-@(NH)NHi, N(R13)-, -N(RL3)-L-,
ro-L-0- (in which latter roups, L is attached to t

carbon at orRbaepreseptRtL, dnds a3y, 2@*3@15@&@ ss;a direct bond or Cl

al kyl ene;
al kyl ene;
or C1_4 alk
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R!% to R'™ independently represent, at each occurrence when used herein,
C,s alkyl (optionally substituted and/or terminated by one or more
substituents selected from halo, aryl and Het?), aryl, Het’, or R'* and R
independently represent H;

R and R'"® independently represent, at each occurrence when used herein,
H, C,¢ alkyl (optionally substituted and/or terminated by one or more

substituents selected from halo, aryl and Het4), aryl, Het’, or R'"* and R!®

al kyl ,
erein, a
ent, at
ed
aryl and

15 H,

| a and
|onaIIy

latfer two groups, Jis$ attached to the

he
6

.Cl 4
sent H

together represent C;; alkylene, which alkylene group is optionally'

interrupted by an oxygen atom;

n represents 1 or 2;

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

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

G represents a direct bond or C,_g alkylene;

J represents Cos alkyiene;

L represents a direct bond or C; 4 alkylene;

prepresents 0, 1 or 2;

R'? and R" independently represent H or C1;4 alkyl;



WO 02/ 04446 PCT/ SE01/01544 5 R6 represents aryl, Het6 (both of which
groups are optionally substituted and/or term nated (as appropriate) by
one or mwe@oxeasé it uents selected from -OH cyano, hal o, POT/SE@/018H 6 al kyl
(optionally termnated by -N(H C(O ORlda), Cl-6 al koxy, aryl, Het7,

N(R 5a) R15b, -C(OR15, 5 C(O)CR151 -C(ONR se)R sfl _N(R15g) C(O Rt sb,
-N(R15i ) C( O N(R1sJ) R1sk, gl nLS(O)ZRMl -S(O) gR14, OS(O)2R14d and

- S( 0) 2N( R15M RISpI§Sedis aryhn EietRebal doﬁ?wh!%gfw ar@p@@tg@rmlly—@u gRéuigdy

r ao[))esRigt _Cl %W%mna%@g)%%r esent s yl?r%z@)%in?m re rgge n téfl(f%\ggoHet 8,

aIS(kgl)I) Z(Rzmﬁl cha Pg’%@ﬁﬁ? 2 Opti ogﬁl)ﬁéy sg%stl ?%tfk&((jﬂgﬁ IgB?“er i ng%ed by

48 | 8, > PR29¢
T 17 MO, g e MR

[ epr esenss HC(@WR‘SdHe@qm)m(rR’éa)R&fa4m@1‘5go@/(o¢m‘5&| MR‘&DG@)N@R%R bpal |y
substituted and/or termll{gat lllllwe or rmrq:4dsubst| tuents_ sel 9195 ed from
hal o, -OH DR TDBEURKSE, -SAPWR and-PRIO):2R) " 20d READeDfRseR ) L, CL_6

"o Raon. Het%@%%ﬁﬁ%%iﬁ%r Spregeny W%ag%réséﬁéﬁéﬁ?bwagt. okl fy

substi tut ed .ed by one or nore substituents selected from
hal o, - c@%ﬁéé&é{%ﬁ% 3boa’and _C(O) OR 36b); 25 R22 represents Het14, aryl,
or C1_6 aI kyl (which alkyl group is optionally - substituted and/ or

termi nated by one or nore substituents seIGect ed frorp7 hal o, - 13 19\' Het 15
and arylip: \N3 02éésetfs PGONSEOHed154L(O)R'S, -C(S)OR'’, -C(SNR'®RY,

[COLNE™R®,  [COLORY, -SOMRZ,  -SORNRR,

_C(=N-CN)N(R¥)R?, -C(=N-CN)OR¥ 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)NR¥HR™®, -NR*)R*, -OR?, -S(O),R”,
15 halo, -CN, nitro, aryl and Het®); '

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

20  R* represents, H, Cy alkyl, aryl, Het'2, -C(O)R** or -C(O)OR>®;

R'® represents H, aryl, Het", -C(O)R*®, -C(O)OR’® or C, alkyl (which
alkyl group is opﬁonally 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 aryl);



R23 represents H, Cl_6 al kyl, aryl, Hetl1l6, _C(O R36a, _C(O OR36b or

-C(O) SR36b; R25 represents H or Cl1_6 al kyl (which alkyl group is optionally
substi t utved 02/&44ad/ or term nated by one or nore substituePCEFSBE@/@Est4ed from
halo, -OH, -CN, Cl1_6 alkyl (which alky group is optionally substituted
and/ or term nated by one or nore substituents selected fromCl_4 al kyl and
-OH), C1. 62§1I koxy and aryl); 10 R27 represgnts Cl @8 aI ké@ or 6@ryl R28
represents B~ cepscsentsy|H, a@yd adkyketnyl H& dRtOR® denPFy
represent H, RAp Kyl , aryl or Het18; 15 R3 represents H Cl1_6 al kyl,
aryl, mtlg‘c@%mm, -C(OOR37b or -C(ON(R37c)R37d; R31 represents H,
Cl 6 alkyl, aryl or Het20; 20 R32 represents H, Cl1 6 alkyl, aryl, Het 21,
_C(O R37a -C(O)CR 37b or -C(O N(R37c)R37d; R33 represents Cl_6 al kyl, aryl

or Het22, R og@sais H @r G Lilkgl (wBRhRARM gftﬁlp%%trdniﬂ@emﬁﬁtdwd

represent at each occurrence when used herern, 6 al kyl, or R36a
represenss kinde3 AarmmaR}y byi owke pe nderet Bybstﬁmrésesnlectmi flmﬂlarhn‘,CtCBHence when
used herein, Cl1 6 alkyl, aryl or Het23, or R37a, R37 an ‘Le

i ndependent FGN; epnes 8hey! H(whishwellgd/ graim IPCPPSE@%J})OQJLMUWC tmd/f’b Het 23

tuel vo. mombENBHTRER RoLYE T S RGBS SRR TG o ar-rirel 4 HEtht oms
sel ected f r@ﬂé%ﬂ&ﬁpand‘éf}ﬂfgen and/ or sul fur;

10 RY represents Cy_g alkyl or aryl;
R* represents H, Cy ¢ alkyl, aryl or Het'’;

" R?* and R*® independently represent H, C, ¢ alkyl, aryl or Het'®,
15
R¥ represents H, Ci¢ alkyl, aryl, Het', -C(O)R*", -C(O)OR’™ or
-C(ONRYR™,
R*! represents H, Cr.-e alkyl, aryl or Het?;

20 R» represents H, Cig alky1, aryl, Het*, -C(OR™™, -C(O)OR™ or
_C(O)N(R37C)R37d;

R*® represents C,.¢ alkyl, aryl or Het™;
r represents 0, 1 or 2;

.25 }
R*®* and R*® indepenrlently represent, at each occurrence when used herein,
C s alkyl, or R*®* represents H;
R*™ to R*" independently represent, at each occurrence when used herein,
C alkyl, aryl or Het”, or R*"* R*™ and R’ independently represent H;

30



5 R3a and R 3b independently represent H Cl_4 alkyl, -OR3la -SR'',
-N(R3) R38c, or R3a and R3b together represent C3_ 5 al kylene, -O2Z-0O,

-0 Z-S- wWoeBe4446-; R39 represents H, Cl1 6 al kyl or a strBCT/AE@A/01f4agnent
of formula la as defined above; 1o Z represents C2_3 al kyl ene optionally
substituted by one or nore Cl_4 alkyl 7groups; R4l to R46 independently
represent Hor Cl1_3 alkyl; 15 Rl4a to Rl4d, R 7 and R2' independently

represent Cief lpky 1n8e1~§éh&eﬁtl§(r§ﬁ|res§4t9at &%%cc&%@ﬁce Rakn Use8 het¥ih, and R38a

to R38a |ndepen ently represe or C 1.6 alkyl; wherein each aryI and
Het (Het' tfiveet@Jwedveumbircéshetotdogtiit sgroapeaidntading 2hei er apdiconal |y
substituted; or a pharnmaceutically acceptable derivative thereof; provided
that: 25 (ahetatnators selepteddromoxygen misogempnd/oagWéds of formula la in
which: R4 and R5 together represent =0; A represents a direct bond; then B
does not represent a direct bond, -N(R13)-L- (in which group -N(R13)- is

attached. to e n diR) ) - ORBY -&KOBp- or
-0-; V\O%)Zlg féﬁP(#@Sggaﬁ%%}fg%zﬁ}L %P%‘lse\im HR lrie sents H’or C1 4 al kyl ;
and A repreg 35 - N R%2) an PR It fhrhe é% A0S, natkylen, eBIT- o-
-N(R13) - L-, ﬁlﬁ’@&) -S(O)pn or 6’@‘" (ec @reg R?grseprg;ents DR,
- D- N('R8) RO i(®-ZABH oh- SDZYSgr esents a 5 direct bond, then: (i) A does not
represent -J- J\I(RlZ) or -J-O; and
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,.3 alkyl;

15 R™toR"™ R' and R* independently represent C_s alkyl;
R to RPP R, R¥® R?® R% R¥, R¥ and R*™ to R*® independently
represent H or Cy_s 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 R), N(RP)-,
30 -S(0),- or -O-;



(i1i) B does not represent -N(R13)-L-, -N(R13)-, -S(OP- or -0-; (d) when
R3a and R 3b and both represent H and R represents unsubstituted benzyl;
10 then RROdves4iot represent unsubstituted benzyl or optPOIVEEd1Y01544
substituted benzoyl; and (e) the compound is not: (i)

N1- phenyl - 3- (7- benzyl - 3, 7- di azabi cycl o[83. 3. 1] non- 3-yl ) - propanam de; 1s
(ii) 3-benzyl-7-[3-(4-cyanophenoxy) - 2-hydroxypropyl]-6, 8-

di met hyl - 3, 7-di [ ; 0 sadd i)

3- benzyl - 7- K@. %%@5%%?%&%%&? %’-r ?}}ﬁ%@%b?%%yl ] - 6- et hyl -

3, 7- di azabi cycl o] @p3sbhRONAER ')-(dr\w)-O-;

N-{2-(7-benzyl -3, 7-dazabi cycl o[ 3. 3. 1] non- 3-ylI )-131- [ (4-cyano 20

phenoxy) et hyl | éicnyB }dqaehb’armsmslehbﬁ\é(rﬁla)sL-,(—MR )~ -5(0),- or -O-;

3-benzyl - 7-[3-(2-propyl -1, 3-di oxol an5 2- yl.) pr.opyl. ] -3, 7-di_ aza- bicyclo[3.3.1
] nonane; or %Q)vi yhenp er@preg?mdfla%lcglgﬂ%{ﬁ?ﬁ)@in]th%iln@ Jepiosgnisi 2 25

whi ch compounds ,are referred to hereinafter as "the conpounds of the

i nventi oh”. Unl ggg“’tol?od’éfmeé’e speci fied, al kyl groups and al koxy groups as

defined herei npgﬁ?/nAg(?o trfc@r?ﬁ‘?&ﬂ%—@@” -W?@ﬂOt-h%E)@ is a sufficient nunber

(i.e. a 30 mn hree car bon atons, be branched-chai n and/ or
cyclic. WO 02/ OfifA6 BREs IR 146t -NOR PWIL-hav(R 'WherS(O¥er 6r i3-;a suf fi ci ent
nunber of carbon atons (i.e, 'a mninmum of four), such al kyl and al koxy
groups my écﬂ)sowbmnﬂh}ﬁandﬁ*iandénoylcteipa:esensHah al kyl and al koxy groups nmay
al so be saturated or,, when there is a_ sufficient nunber of carbon atons
(i.e. a-nini nuneed R wepresers yasehsitated @e82¥nd/ or interrupted by one or nore

oxygen 44 df or S%Hefnu rRﬁt &8& nLcJ)rt]I ?gp,sresent unsubstituted benzyl or optionally

substituted benzoyl; and
(e) the compound is not:
(i) N'-phenyl-3-(7-benzyl-3,7-diazabicyclo[3.3.1]non-3-yl)-
propanamide;
15 (ii) 3-benzyl-7-[3-(4-cyanophenoxy)-2-hydroxypropyl]-6,8-
dimethyl-3,7-diazabicyclo[3.3.1]nonane;
(i11) 3-benzy1-7—[3-(4-cyanophenoxy)—z-hydroxypropyl]—6—methy1—
3,7-diazabicyclo[3.3.1]nonane;
(iv) N-{2-(7-benzyl-3,7-diazabicyclo[3.3.1]non-3-yl)-1-[(4-cyano-
20 phenoxy)methyl]ethyl.}methanesulfona}mide;
(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 (1e. a

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



ot herwi se specified, alkyl and al koxy groups may al so be substituted by one
or nore halo, and especially fluoro, atons. Unl ess otherw se specified,

al kyl ene wo oupsi4@s defi ned herein nay be to straight-chaPar/SEql/0abE&n t here
is a sufficient nunber of carbon atons (i.e. a mninmmof tw), be
branched-chain. Such al kyl ene chains may al so be saturated or, when there
is a sufficient nunber of carbon atons (i.e. a mninumof two), be

unsat urat edandl oL A GLLUR'LY, BUARGBIRE CAOBAmANY mBlibly 2t o

Unl ess ot he ed,” a ehe "groups may ted by

one or mor e hghe)akask- allpleaﬁ&ra'l‘ko@ oups\WHRR kﬂ%@%é‘%ﬂ’a@ﬂ Byclidgéydies C6_10

E
aryl groups such as pheny napht hy% and the i ke. Unl ess otherw se
speci fied, Suyh aicydussd ﬁH(}Oxybgrompbsha}t ulsadbéysabmetedr onowkers dbati isuent s
including -OH, cyano, halo, 20 nitro, Cl1_6 alkyl (optionally term nated by
-N(H C(O O?Sufzﬁ@)ent oungbex| oosaybon peams (ize: i M{nARTUER 0Artyio) gbo upsalatedt be

"0 O | gand apiRpReRSSckbsT ofe RIS Py 5Bt o MRS Moy Ny PSP R sc,
(\Tﬁ(weer glmnsl(-le %R}é%ﬁasﬁe Q)f%ﬁﬂgﬁcyﬁﬁsat %?p&ggsg{r% al%%%géﬁﬁgggtﬁ'b&?ore

defined). VBemosehsld, taﬂa%gl%»e@éw {186 Bforad. preferabl y substituted by
bet ween one and threé substituents. The term "hal 0", when used her ei n,

i ncludes fluoro, chloro, brono and iodo. 30 WO 02/ 04446 PCT/ SE01/01544 10

Het (Het' to Het 232 groups that rraﬁqbe ment i oned cI ud t hose cont ai ni ng
1 to 4 het eFndessns heg‘élsgcﬂwlﬁ%na tengr smslp@x% HAY/ B sul fur)

d whi ch _t.h f h fi
and twel Ve, SEBEBLFEAR 9o Wi AP R pL g w@ffﬁlzﬁfg%fs‘iaﬁﬁ“ sl kY 5
unsat ur at ed ;W0 Yo RIS CoraRBhidd-¥hah O "B aBHRY cRAIRY Ghay aldd Gharacter.

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 used‘}ierein, includes Cg.j9 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, Ci¢ alkyl (optionally terminated by -N(H)C(O)ORma), Ci.¢ alkoxy,
Het', aryl (which aryl group may not be substituted with any further aryl
groups), -N(R'HR'®,  -C(O)R'®, -C(O)OR'™, -C(O)NR IR,
NR&C(O)R™™, NRPHC(ONRHR', N(R*™)S(0),R' -S(O)qR14°,
~0S(0),R"* and -S(0),N(R"R"P) (wherein Het', R'* to R"*?, R"**to R'*®

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
iodo.

30



Het erocyclic groups that may be nentioned include benzodi oxanyl,

benzodi oxepanyl , benzodi oxol yl, benzofuranyl, benzo-furazanyl,

benzi m dav@byv444benzonor phol i nyl, . benzot hi ophenyl, chr oP@nVgE(1/01544

ci nnolinyl, dioxanyl, furanyl, hydant0|nyl |n1dazolyl i mdazo[1,2 1o

al pyridinyl, indolyl, isoquinolinyl, |é@xazolyl mal ei m do, mor phol i nyl ,
2-0xazo|idony| oxazol yl, phthalazinyl plpera2|nyl pi peri di nyl, purlnyl,

pyranyl , HléP to%fé\iaz)o%)blups We{t'rﬁa}%b m&%fdn'é”ﬂ%hlud@%ﬁééﬂ b&staﬁmg
pyrrolldlny yrro i ny ol yl, duinazolinyl, quinolinyl, sulfolanyl,

3-sul fol enyll, tot4ehetafwﬂd5m93(sae@tbd ficeh tladhyobuppysyae) mttcgenaemll/qd sulfur)
t hi adi azol yl, thiazolyl, thienyl, thiochromanyl, triazolyl and the
li ke. Val ueandfln matich theatotalmeymber ofedtomsriadhe mng Dstqny are petwegm e of Het 6

thélm"zl b9n WiedtaBEp I “qespi’%gﬁ’h%ﬁ&?? isp ea IRy A e ety
%nti oned i &q%dly r‘lg}rln%tap&gghgﬁ? %{ﬁlﬁﬁgsatn%{?ﬂe;g%ﬁ 119(}{1 h‘%ﬁg}z/aoc{? %[ and

1,2,4-tri aZﬁexérocy@l desropbs Hetd bkt bmeﬂ@oﬁeantm@nﬂ@ ieakodiexanyl,
benzormr pholinyl,” 2-oxazoli donyl and piperazinyl. Values of Het 10 t hat may

be nenti onedehrwlioepahyt,anybenzédioxelzhl yl bemsafamnlyy, , benzoificizanylyl and
1,2, 3-thi adl azol yI Val ues of Het14 _that may be nentiogned include
i mi dazol yl , bewgintifage}yl, t hberamerpiobsylqui nsnzathioPkeybes ShreBenyls ¢ hat

g%t Ibgmrargnlt h&%ﬁ‘@ygckﬁBW hoEﬁ‘l | nlyl \}Q’dagtolilﬁa f Il—%lfl_‘%f ﬁﬂt { B Ci}azégf)?rentl oned
| nel ude b SORY LR DY | &deeg@o@hﬂsrles &sSREM1! SflaldiRidd, Hﬁicﬁg{x&l&ﬁﬂﬁt 23

groups may y one Or nore substituent’s in

-OH, cyano, 0, 6 Q,lﬁ&pd Vi 1
(opti o%al I yz'ftgira%‘lohg?%}g b?/%?/l—b\/\gh%)%dgﬁ fi}ﬁla)ﬁ@gfgﬁgll/ mﬂzﬂ; pl?irgy

ARt e gy, el sl
( ) )py1(~rol1d1r2y1 pyrrohrgyl Ir)r})/rrgly qu?nazolmgrp) %u}nohnyﬁ( 0121% |?ar}y d and
3-sulfolenyl, tetrahydropyranyl, tetrahydrofuranyl, tetrazolyl, thiadiazolyl,
15  thiazolyl, thienyl, thiochromanyl, triazolyl and the like. Values of Het' that
may be mentioned include pyridyl. Values of Het® that may be mentioned
include benzodioxanyl, benzomorpholinyl, furanyl, isoquinolinyl,
isoxazolyl, 2-oxazolidonyl, piperazinyl, pyrazolyl, pyrrolidinonyl and 1,2,3-
thiadiazolyl. Values of Het® that may be mentioned include pyrimidyl,
20 quinazolinyl, tetrazolyl, thiazolyl and 1,2,4-triazolyl. Values of Het® that
may be mentioned include benzomorpholinyl, 2-oxazolidonyl and
piperazinyl. Values of Het'® that may be mentioned include furanyl,
isoxazolyl, pyrazolyl, pyrrolidinonyl and 1,2,3-thiadiazolyl. Values of Het'*
that may be mentioned include imidazolyl, sulfolanyl, thienyl and
25 quinolinyl. Values of Het'"” that may be mentioned include morpholinyl.

Values of Het'” that may be mentioned include benzomorpholinyl. Values

of Het*' that may be mentioned include isoquinolinyl.

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

30 by one or more substituents ihcluding =0, -OH, cyano, halo, nitro, C;4



-S(O 2N(R15n) R Sp) (wherein Het', aryl, R4a to R4, Rsa to Rl5p and q
are as 5 hereinbefore defined). Wen a Het (Het' to Het23) group is
substi t utved oby444®©ne or nore Het' and/or aryl group(s), theCTAEMaEeM said
Het' and/or aryl substltuent(s) may not itself (thenselves) be substituted
by any aryl and/or Het' group(s). Subdlituents on Het (Hetl to Het23)
groups nmay, where appropriate, be located on any atomin the ring system
i ncl uding aaﬁaﬂfg% ﬁaﬁ@m}o%nﬁhmea%m@ﬁ)@@@)@mmmcm alld@ky(H%t‘ drgl, Het 23)
gr oups may be atomin t erln?sstemlnclgln (gvh

appropri at e)N@RH’é}}éF‘t;aUém)R ﬁ-ﬂetC(@ﬁ]}RIS 0-GHEO)MER R Up s NeRY gacaa) &% n the
N- or S-oxidised form H;aceutl (% acgept abl e derivativesg include
salts and seN(RCAE(OMIRS )R% m)@( )aRmantS@)aB nnc@ﬁﬁ@)zgm daB@di ti on

S i arabi E‘S@cﬁbﬁkﬁ@“ﬁ“’%ﬁéﬁ@ ik, BB R IO o M hDS
?ﬁ'eﬁ 5 a”QHeNg%lf?@éforeo hoh &R wm 2 m@ I'cxalets gfgnggtﬁo%%uﬁ rlg%zg t1tufegi) ppo Het

contai ns an unox 0€s not
represent Ogpaest Bior&RI&S antfor AryBeedi(s), (thht AheessaidtHe pihd&ﬁnﬁ when
the group -S(O) gRl4c is present as a substituent on aryl, Het (Het to
Het'23) or Rgubstitdém(s)(mehy modimleslfr(d’memwﬂw&%bntsubswmmﬂ bhenyraybandoo) r R33 i s
present as a ﬁubstl tuent: on,  an al kyl ouplthLEI % represents. 25 The
conpounds ofHathegrpwp(@ht i Swbstdyerds rbite t(zﬂﬁtoﬁ%r §m S{quptsa%’%rréﬁ‘}ieée f or ns

?Sﬂgg‘uﬁéirﬁ?ap%?@qeaﬁ%ﬁ il B oo 4RE e oM RNEB O
carbon ﬁzg‘})ﬁ%{i}ﬂam Y, g?g L@ERE &f Sodtinbhdnt QPHEHANY AEt"Y A%Hut $R4FBEEN i SM

WO 02/ 0 12 Diastereoi soners nmay be ‘separated using

conventi onaly;4 egfatdHes theeriflg sysBroieloiing phliererapbramidtenaheteroatom.
crystallisation. The varj ous stereoi soners
Het (Het' to Het” ) groups may also be in the N- or S-oxidised form.

U

Pharmaceutically 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-diazabicyclo[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 unoxidised S-atom;
20 (b) - p does not represent 0-when B represents -L.-S(O),-;

e is present as a

(c) q does not represent 0 when the group -S(O)qR1
substituent on aryl, Het (Het' to Het™) or R®; and/or
(d) r does not represent 0 when the group -S(0),R* is present as a
substituent on an alkyl group that R® represents.
25
The compounds of the invention may exhibit tautomerism. All tautomeric

forms and mixtures thereof are included within the scope of the invention.

The compounds of the invention may also contain one or more asymmetric

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



may be isolated by separation of a racem c or other m xture of the
conpounds using conventional, e.g. fractional crystallisation or HPLC, 5
t echni quawo 0244e6 nat i vel y the desired optical isonmers nayPOESREdas43y
reaction of the appropriate optically active starting materials under
condi tions which will not cause raceni ¥ation or epinerisation, or by
derivatisation, for exanple with a honochiral acid foll owed by separation

of the di aslﬁéﬁ@ﬂ@%{s‘oﬁle%tﬁﬁ? 15%/ s%ﬁﬁk\éﬁé& ueha coRvaRidiRl Gechifyfes,10.g.
chr omat ogr aphy over silica) St er eoi somers are included within the

scope of thehtomvatogiaphy é&blfrae\‘/maah onstalietionst étheatvatibes estereofsonters
specification. 15 Conpounds of the invention that may be nentioned include
conmpounds ofnayf denmifodated b seppration abovdacemih qrh@ﬂee@dmlmlﬁw olptb%i sos

h wh

o aryl p%ﬁxagfmﬁqeﬁ%fﬁge%t@v%ﬁ o o L SRR G HPRle ", °Rs
t th g0 | OR
caand. 6 FOpTRSS s AIFSFRRALE (FE Bl O RAg ToomErs g 12 ey 1))

When A r epr esRuba %fS'tH@@p@@@datea@gtmaaﬁy Réctiied sibrtinggehitetialsepigisent =0,
then R3a and R 3b do not both represent Cl_4 alkyl or they do not t oget her

represent Caoaditibky| whash (Will) noherauRe naeq:mfs:aennsor CE(p@)rﬂmeamm phebyr oup
-A-C(R4) (R5) - B- represents Cl 6 al kyl ene, then: ﬁ R16 does not
represent afgrivatisadiony I omlesadh pdrerseehird 1asid follewed| by ReRpraith Ri b do

not both r °BF e%l?ent d%%#er&l)rlﬁgnc Orestepseyby B%Yentional 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 I, as defined above, with the additional provisos that:
(i) when R* represents C, alkyl (optionally substituted by one or two
aryl groups), then: :
() when R représents H, Ci4 alkyl, -OR’, or R* together with R’
20 represents =0,
R represents H, Cy alkyl or -C(O)R'”; and
R® represents aryl;
then B does not represent -L-; and/or
(II) when A represents a single bond; and |
25 R* and R’ together represent =O;
then R*® and R* do not both represent C4 alkyl or they do not
together represent C,_s alkylene;
(i) when R® represents -C(O)R'® and the group -A-C(R*)(R®)-B-
represents Cy_¢ alkylene, then:

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



together represent C3_5 alkylene; and (iii) when R2 represents -S(0O) 2R22;
R3a and R 3b independently represent Hor Cl1 4 alkyl; and 5 R6 represents
aryl; themom/ends B do not sinultaneously represent directPODRHE®/01543 wWhi ch
above provisos aryl groups, unless otherw se specified, are optionally
substituted as described herei nbefore.13 0 Conpounds of the invention that
may al so be nentioned include conpounds of formula |, as defined above,

with the additi | P QY s SP® : e Ri i I
represent H, Cl@@aa*zky%{a o?gﬁ%ﬁsB%ge&é%ﬁ%%@a%}grgggﬁ%e&& githl_G

al kyl, then: 15 (a)ioMagierRépreSetteSaiRylehe;aindCl_6 al kyl optionally
substituted by OH N(R30) R31 or t9;  R30 and R31 i ndependently represent
H Cl1 6 al k;{/ilii)OWh@ﬁRB2 mpmsemﬂskﬁ(O)le%tQ represents an unsubstituted,
saturated .3- to,8-nenhered heterocycle contajning one nitrogen atom (via
whi ch at om t he B3’ anst Bi oeglependegilyappicsenith g¢ fed eyl ABdr est of t he

nol ecule); R4 ﬁﬁd R5 b(%th rlepresent H, and R6 represents phenyl
substituted in thERETH!S 8 para-position (relative to the group B) by

CE2H o N2 UG Coha WD o SEAERERL T sfetton 0 0ol ne o
o ooty 8 TR e Wbl s, mugsabtry i seatisdn e
R5); and (i bptiowedly substiprted emtlsscribedhereinblefo8® J represents C2_3
n- al kyl ene; WO 02/ 04446 PCT/ SEO1/ 01544
10 Compounds of the invention that may also be mentioned include
cémpounds of formula I, as defined above, with the additional provisos that:
when R* and R*® independently represent H, Cy4 alkyl, OH or N(R*R®;
- and
R¥ represents H or Cy_¢ alkyl, then:
15 (a) when R* represents CN or C,¢ alkyl optionally substituted by OH,
NR*HR* or Het’;
R* and R?! independently represent H, C,_s alkyl or Cs 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® represents phenyl substituted in the meta- or para-position (relative
to the group B) by CO,H or NH2', then:
(i) when A represents a direct bond, C;_¢ n-alkylene or -J-O-; and
25 : T 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 of C,4 n-alkylene and is
attached to the carbon atom bearing R* and R”); and
(i) when A represents -J-O-; and

30 J represents C, 3 n-alkylene;



14 then B does not represent a direct bond; and (b) when R6 represents
Het 6; Het6 represents an unsubstituted, saturated 3- to 8-nenbered

het er ocyoV@ ozenat@i ni ng one nitrogen atom (vi a whi ch at om POESE® /01544
heterocyclic group is attached to the rest of the nolecule); and the group
-A-C(R4) (RS)-B- represents Cl1_6 n-al kylléne; then R2 does not represent:
(1) C1.6 n-alkyl, which alkyl group is optionally interrupted by O and is

terninated by N R3OUR3IBU0cOR321e €h kO KRl @hdR30 and R31 represents H
or phenyl substituted in the neta- or para-position (relative to the point

of attachneis) hen@ Ridpossehtd2iarigd the other represents Hor Cl_6 al kyl;
and R32 represents, H or phenyl substituted in the neta- or para- position
(relative to thé&lgboi represenis t 2ic hresibstibeGomptusateNHS- 19 (§-membgrey R16,

s o PhRaRL hn BUTRH! ot S T, FRRSASR ie: (i11)
-S( 0O 2R22, wher gi re ' | . ta- or’

par a- pos%ti on (?18 ) IVémt%{)ﬁﬁg@%@a}c&%g%k%{#gﬁ%%ﬁﬁ%gﬁ%&gf 20 NH2;
(iv) -S(O 2N R2 é?{b e L bstituted in the
nmeta- or para- p?gi iggvmt rcg}{g)t(iﬁ\%)th g&};{rﬁi&l&ﬁighﬁlﬂé}f?gﬂmm) by CO2H or
NH2; and R24 repuesRhtsedharrepiesén@l kyl ; and 25 (v) C3-1 n-al kyi, which

al kyl group is term nated by phenyl, which phenyl group is_ substituted in
the meta- or pafd- pbsisti-alkyl,rehighialleyl greup eopitinglly gntearupied byiéhend by CcooH

or N2, and which alkyl . 0104R WU LB, hedklie 1 -position (relative

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 phenyl substituted in the meta- or para-
position (relative to the point of attachment) by CO,H or NHj;

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

(iii) -S(0),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(O);N(R*)R**; wherein

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

25 (v) Cs4 n-alkyl, which alkyl group is terminated by phenyl, which
phenyl group is substituted in the meta- or para-position (relative
to the point of attachment) by CO,H or NH,, and which alkyl
group is interrupted at the B-position (relative to the point of |
attachment of the phenyl group) by O.-

30



attachnment of the phenyl group) by O 30 WO 02/04446 PCT/ SE01/01544 15
Furt her conpounds of the invention that may be nentioned include conpounds
of f or muliveo b2/04a36 def i ned above, with the additional provi BOTSh@at01544R6 does
not represent: (i) an unsubstituted, saturated 3- to 8-nenbered heterocycle
containing s one nitrogen atom (via whpich atomthe heterocyclic group is
attached to the rest of the nolecule); or (ii) phenyl substituted in the

ta- t | at to th H
Fur L her comgOHBAE STTBARIn PEnticoATIETAGA B (8 R i Ee

andi or [‘em‘ ﬁ&&p@‘éﬂ?i@f IR EeEE n%@'ﬁ%ﬁvg”%ﬂ e-ARHEAM B Lt ea

from - Snlg@} redpiro, Cl1_6 al kyl (opti onal |y term nated by
-N(H)C(O)OR 14 al koxy, aryl, Het7, -C(ORl5c, -C(O) N(R15e)R15f, 15

-N(RI's9) O)(ﬁz15 an uﬂs(;l?étan)eﬁc @hﬁ(rﬁﬂ:ﬁ] 3-RER membREAM GO RIEAbontsihgRL 4,
-05(0 ZR 4d and -S( 0O 2N(R15) R15p when R4 and R5 together represent

=0, R6 may represenutrqgersa@lrrkwa W@h@@@dfhéd)?&mﬁﬂ@lcogquﬁelslﬁ’@é ¢don al so
i nclude those in é R4 r sents H Cl_2 alkyl, -OR7 or N(H R8, or
R4, toget her vvif‘h t? (Pr R5 represents H, or R5, together with

phenyl: ese@&aﬁeﬂ M@%%?Cﬁ?kﬁ‘%%félﬂ‘*ﬁ rPop L LRI OO iy

-C(OR10a, - OB@%%Q?OQ H o (@, N(RLI a) R1l b;  Rloa and R1 Ob i ndependently
represent, at each’occurrence when used herein, C1.5 alkyl (optionally
substi t ut ed and/or term nated by one or nore

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, nitro, C;¢ alkyl (optionally terminated by
N(H)C(0)OR'™), Cy, alkoxy, aryl, Het’, -C(O)R"°, -C(O)N(R"*)R',

s -NERSHCOR™ -NR™HCO)NRHR™Y, -NR"*™S(0),R'*, -S(O);R'*,
_0S(0),R'* and -S(O),N(R®™R'"", or, when R* and R’ together represent
=0, R® may represent C_¢ alkyl.

Preferred compounds of the invention also include those in which:

20 R* represents H, C;, alkyl, -OR’ or N(H)Rg, or R*, together with R’,
represents =0; | |
R’ represents H, or R’, together with R?, represents =0;
R’ represents H, C, alkyl, optionally substituted phenyl, -C(O)R' or
-C(ONR'"™R'";

25 R® represents H, C4 alkyl, -C(O)R'®, -C(O)OR'® or -C(O)N(R'')R'";
R'% and R'" independently represent, at each occurrence when used herein,
Cis alkyl (optionally substituted and/or terminated by one or more
substituents selected from halo and phenyl), optionally substituted phenyl,

or R'” represents H;



substituents selected fromhal o and phenyl), optionally substituted phenyl,
or RL Ca represents H, WO 02/04446 PCT/ SE01/01544 16 Rlla and Rllb

i ndependavio byoqapr esent, at each occurrence when used herBPCTVSEOIWIOHM Cl 5
al kyl (optionally substituted and/or term nated by one or nore

substi tuents sel ected fromhal o and phéayl); A represents -G or

-J-N(R12)-; 5 B represents a direct bond, Cl 4 al kyl ene, -L-N(H)-

-L-5(0) 2- o Hd‘anQIR(lendéﬁ%hS%fgp%seh ?%f"t erl‘ce'V@h@& EW ﬁxo the

carbon atom earl ng rect bond

al kyl ene;  J r2RCES 8IS (Sguénﬁlwh@siﬁutea%ﬂd/w%rﬁﬁﬁ@ka Bt oheddbkitlpge; R6
represents phenyl, Het'6 (both of which groups are optionally substituted
by one or meubstiubists istleetdsraml b end phemylyano, halo, nitro, ClL_4 al kyl,

Cl.4 al koxy, optionally substi %ut ed phenyl, - -N(HR sb, -C(OR sc,

%0) N(I;) Ré(Sfxrepil(:&Qf@(éiMISH-Nﬁ\l o (o) N(H)(Ij?l s'>, -N(H) S(O 2Rl14b 1s -g(O)RéR
c an an 0 repr =

may represe Rﬁpgchgo?%p es éﬂ(tyienecﬁP ﬁ@gg?ﬁg@ %g{ls()l

SN G NG %Eﬁf@ré%%%ﬁs’ﬂé% o P ot & aﬂearméﬁ%?é“? e

optionally i )stituted and/or term nat ed by one or nore substituents

sel ected from - C(OR8, -C(ONH R211, -N(R30)R31, -0OR32, -S(O 2R33, halo,
-CN, opti on&F tepresenss a tlircetcbqutdeoryC_palltylaae9) ; R16 represents optional ly
substituted _phenyl, Hetl or Cl.6 al kyl- (which alkyl group is optionally
unsat ur at edjéﬁﬂleé@téﬁzm P9e,subst| tuted and/or 25 term nated by one or

nor e subgtl ureerﬁ%esseﬁsémgl {romhalo -CN, -N(H) R34

R® represents phenyl, Het® (bdth of which groups are optionally substituted

by one or more substituents selected from cyano, halo, nitro, C,.4 alkyl, C;4

alkoxy, optionally  substituted phenyl, -N(H)R"®, -C(O)R",

-C(ONH)RY, -NEH)CO)R™, -N(H)C(O)NH)R"™, -N(H)S(0),R'®,
15 -S(0),R™ and -S(0),NR"™R'), or, when R* and R’ together represent

=0, R® may represent Cy.s alkyl;

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

[COLNE)R™,  -[C(O)LOR™,  -S(O)R”, - -S(O)NR™R™,

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

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

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

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

group is optionally unsaturated and/or optionally substituted and/or
25  terminated by one or more substituents selected from halo, -CN, NEH)R*

and optionally substituted phenyl); |

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

R'® represents H, -C(O)OR® or C, ¢ alk}}l (which alkyl group is optionally

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

30 and -C(O)OR*®);



and optionally substituted phenyl); R34 represents, H Cl_4 alkyl,
-C(OR36, or C(OOR36b; R18 represents H -C(O OR36b or C1_6 al kyl (which
al kyl gr ov@or/esdeptionally substituted and/ or term nated PGT/SR@E/GS44N0r €
substituents selected fromhalo 30 and -C(O OR36b); WD 02/04446

PCT/ SEQ1/ 01544 17 R22 represents Het 14/ optionally substituted phenyl or
Cl 4 alkyl (which alkyl group is optionally substituted and/or term nated

b bsti sel f '
Subet tut eatprisRrErast By e p Tt ol 43 i g 1Y
- C(O) SR36b; glu%ggfﬁsr ® geﬁaw S sithsPitutbd _GndlokY kerfrihheh ygfydné;r&u&nb&

optionally i tut and/or term nated by one or e substituents

sel ect ed fr oubshiahants sédebted Eond halds Het (it aiptiohklly sgbaitptadsplapyi)onal |y
substituted %nd/ or termnated by one nore substituents selected from

Cﬁ_4 ?l) kyl1 ORnEéjr;pﬁﬂ)%ntSdi,_?l-ahu?_i(,y,c(ola@ﬁg%bmt![-ctéﬂﬁ?sgpt lh ona: ly R;ubst i tut edt
pneny ; repres S L, ona o Supstlitute en . represents
CLs"al 1. RopiSRs nltaljfﬁab gﬁ:ﬂkﬁdémﬁeﬁfﬁh@rgrﬂ&vf%?opﬂﬁée%yr%lgﬁfé@g s
a [ . on | . I re I Ona
subst i tu%/edgrb?{gﬁﬁﬂ?nﬁéﬁé)ﬁg aeobyfr@%l)o %ﬁ&en@?e?@%r grgg{nt% é‘hh, "Q%}’_ 2 al kzl

or optional by s F(W}H&@Qll@ﬂng%ﬂp is16ptiRBAIIN ARHEFRIED atil/ oEdermighier! byl whi ch
al kyl group is optionally i'nterrupted by “oxygen), optionally substituted

phenyl or Heh@br R8R septitsant selected6irahk ¢l 4 alkylpandr@H)y Gupsikokyt ed
phenyl; R37a and R37b independently represent, at each occurrence when used
herein, Clngphihyhand epjionsblyl supstiyibed pRamydd phenyl, or R37a represents H;

20 R3a and i ndependent | y repres H 1 2 alkyl, -SR 38b, -N(R39)R38c,
or R3al%nd rﬁpfﬁggfshgﬁlqng ¥é &Hefugéﬁbegp' ylene or -O-Z-O; R39 represents

H CL 2 al kghs Qb &efifs tIC! M, optiBRAAT buthink Q8 PibAyT & Het!”,
R*® represents H, Cy4 alkyl or optionally substituted phenyl;
R* represents H, optionally substituted phenyl, -C(O)R’™ or -C(O)OR*™;

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

15 R represents H, Cy4 alkyl (which alkyl group is optionally interrupted by
oxygen), optionally substituted phenyl or Het™;
R* represents C.¢ alkyl or optionally substituted phenyl;
R*™ and R*™ independently represent, at each occurrence when used herein,
C1.s alkyl, optionally substituted phenyl, or R?" represents H;

20 R* and R*® independently represent H, Ci., alkyl, -SR**®, ;N(R39)R3 S or
R*® and R together represent Csy.4 alkylene or ~O-Z-O-;
R¥ represents H, Cy, alkyl or a structural fragment of formula Ia;
Z represents C,_; alkylene;
R*! to R independently represent H or C; alkyl;

25 R'", R", R'7 and R* independently represent C,. alkyl;
RP® to RP R¥® R R R and R** independently represent H or C.s
alkyl;
optional substituents on phenyl groups are one or more substituents selected

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



Z represents C2_3 al kylene; R41 to R46 independently represent H or Cl.2
al kyl; 25 R14b, R14C, R17 and R21 independently represent Cl1 4 al kyl; R15b
to R15p, WA 0D044R24, R26, R38b and R380 independent|y reprPEERE0IHISH Cl_5
al kyl ; optional substituents on phenyl oups are one or nore substituents
selected 5 fromcyano, halo, nitro, 1%:1 2 alkyl, Cl1_2 al koxy, Het', -NH2,
-C(O R1, WO 02/04446 PCT/ SEO1/01544 18 C(O)N(H)R Sf, _N(H) C(O R15h,

-NH 01O N o et O s BORMRLSH) RIEDSBR Banana or

Ri b represe n” whi’ch 9 represent’s a ‘5 structural
fragment of ggp)%qu‘lqnmmpref erred conpounds of formula I include those in
which, in th group R4 represents H, -OR7 or N(HYR8, or R4, together
with R5, represents =0, R5 represents H, or R5, toget her W th R4

represents =Q L epresengs H, cgrou tional

substi t ut ed%elbrﬁe tand/aro Ry hﬁ@@egf‘é{t% ﬁ(g‘?c)gps “%(1 reBFesens a

-C(O N( Y, { H) CH;

A repres nt §tr&’iﬁ§5 FW%’HeOef?PH%@% Eﬁfé&negﬁ?&&ﬁdégﬁggﬂie%é%@gg di rect
bond, Osg—lﬁvjl\i(lbbl nthg'ﬁ” A % -CH2-O (in which latter.three
groups, CHZ I'S attache to the Tarbon atom beari ng R4 and 15 R5) or -0-;

R6 represenqé 1epeRyhts Ght- URVaéﬂN(H Rﬁ;mgethyermthh J(rhpesestm<€d;i t uent s (| n

t he para- or ortho- pos tlons) seletedfrom ano, -N(H) C(O N(H) CH3,
-N(H) S(O 20¥§/mpwse$§® ZN( @thwﬂh&% mpsgsepisSetdconpounds of the

It g\é:tn Lle?nwl [}]ﬁ | Eq%?egteggfgs gWth§ grouBrlgsc?p 1onai_|y suﬁlm?ed b(ykp)ne to O

10  three methoxy groups), -C(0O)CH3, or -C(O)N(H)-C, 4 alkyl;
R® represents H, -C(0)O-C |4 alkyl or -C(O)N(H)CHs;
A represents Cy_3 alkylene or -C, 3 alkylene-N(H)-;
B represents a direct bond, -CH,-, -CHy-N(H)-, -CH,-S(O),-, -CH,-O- (in
which latter three groups, CHj is attached to the carbon atom bearing R? and

15 R’ or-0-;
R® represents phenyl optionally substituted by up to three substituents (in
the para- andlor ortho- positions) selected from  cyano,

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

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

R* represents H, -OR” or N(H)R, or R*, together with R®, represents =O;
R’ represents H, or R’ , together with R4, represents =0,
R’ represents H, Cy, alkyl, optionally substituted phenyl, -C(O)Rloa, or
_C(O)NR'R!;

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

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



R5 represents H, or R5, together with R4, represents =0, R7 represents H,
Cl 2 alkyl, optionally substituted phenyl, -C(ORloa, or -C(ONRLl a)R 'b;
25 R8 repvespotss H, Cl_2 al kyl, -C(OQOR 10b or -C(O N(R')RT/SERD1SH and
R ob independently represent, at each occurrence when used herein, Cl1 5
al kyl (optionally substitut ed or tenniHated by phenyl), optionally
substituted phenyl, or Rloa represents H Rl la and RL I b i ndependently
represent, Atreg?ééén@,ﬁ@”dremwn used herein, 30 Hor C1_5 alkyl
(optionally substituted or term'nated by phenyl) WO 02/ 04446

PCT/ SE01/ 01B4¢kprek8nisia d&pcteb@rd,ijl-ﬂlkg}ene,] IN(N{H&)- sL-B(O¢prasdnOds (& di rect
bond, C14alkylene -L-N(H) tI_([OZ- or -L-OQ (in \Ahlchla4tter three
groups, ' L i whagh laétee dhrcg gfﬁlépfce{r b’?bﬁ %ﬁ}@ﬁiﬁﬁéﬁﬁl%&%a&% bepgyng K end
represents gsdirect bond or Cl1 4 alkylene; J represents C2_4 alkylene; L
represents 1)4 al kyl ene; R6 represents phenyl or Het6 (which two groups

t bstit t | ted f
e ot | 21 pRBld HET o T ORI, SUBSL) Luent s, s¢) Seted, from
“N(H) C(O N( m@ygggmse mk Q2R14b, -S( 0) 2R 14c and -S(0)2N(R 5n) R 5p).

When R2 represents - 2, nore preferred conpounds of the invention
al so incl udhmpmenerl\MalkyﬂBnEM together with R5, represents =0; 15 A
represents Cl 4 al kyl ene; eprese a direct bond or C1 4 al ky ne; R6
represents B f§P1§BR1}tIS Phlﬁmr’}c ﬁé g é‘f’g}c?’e‘ﬁ"(b&ﬁ?@ﬁrﬁi@ grtiomdysibetitdterh i ncl ude

those in Whi)y one or more substituents selected from cyano, halo, C;, alkyl, C,,

10 alkoxy, -C(O)RPS, -N(H)C(O)R'™, -N(H)C(O)N(H)R"™¥, -N(H)S(0),R"*,
-S(0),R'* and -S(O),N(R"™MRP).
When R? represents -S(0),R*, more preferred compounds of the invention
also include those in which:
R4, together with R, represents =0,

15 A represents C;4 alkylene;
B represents a direct bond or C;.4 alkylene;

R® represents C,_s alkyl.

Further preferred compounds of the invention include those in which:
20 A represents -G-, -J-N(R'®)- or -J-O- (in which latter two groups, J is
attached to the bispidine nitrogen afom); |
G represents C;_¢ alkylene;
R* represents -D-OR’, -D-N(Rg)Rg, or R?, together with R’, represents =0;
R> represents -CN, Het’, -C(O)R'S, -C(S)OR", -C(S)NR'®)R”,
25 [COLNR™R®, -[CO)LORY, -S(OLRZ,  -S(OLNER™R™,
_C(=N-CN)N(R*)R*, -C(=N-CN)OR*’ or Cy.1» alkyl (which alkyl group is
substituted and/or terminated by one or more substituents selected from
.-C(O)RZS, -C(ONRPHR™®, -N(R*)R*', -OR*?, -S(0),R**, halo, -CN, nitro
and Het"); .



20 A represents -G, -J-N(R12)- or -J-0- (in which latter two groups, J is
attached to the bispidine nitrogen aton); Grepresents Cl1L 6 al kylene; R4
representveOoIn4@RY, -D- N(R8)R9, or R4, together with R5, rpprepanmists=0; R2
represents -CN, Het8, -C(OR16, -C(S)OR17, -C(S)N(R18)R19, 25
-LC(O ] 2N(R20a) R20b, -[C(0) 120R21, -S(@@ZRZZ - S(0).2N( R23) R24,

- N-CN)N(R25)R26 -C(=N-CN) OR27 or C1_12 al kyl (which alkyl group |s

"oy Rt B Oy PIEShE TR ME B O S TRRAII AR pee g pfeni [0 |

and Het9); ‘é@)ﬁ&ﬁ@ﬂ%ﬂi@d@ﬂé@ﬁﬁﬂeﬂlﬁ;ﬂr%n&ﬂr Ridrer ﬁmsemm sklectdet fdnor Cl 6
al kyl (which al kyl group IS og} onal Iy HbStl tuted and/or terminated by
one or m)rehaldgs@H 4ER, s NERID edr}ﬂra@leﬁal)o -OH, -CN, -N(R34)R35, aryl

323/ or 5 | By %ﬁﬁpépﬁo& o9 BYERCSOHPRE SURIREC AR Eol cct o
1 o0 criefeccdZaS plidpiiye) o o bt S kel E1AN BBEPLOR)

_d(O) ORi5a, cgarg Qb %lﬁ‘r’a %FE alkﬁ(léé@%ﬁgﬂﬁf@éﬂrﬁﬁatedf‘ﬂ( 1&‘59&%@}@18@5)5) R

-N(R15m) S(O) 2R14b, -S(O) gRi4c 4d and -S n)R15p). or, io
when R4 and (RS t(a@ecu}er aeydy esHst, O-N rem(jé!{@@ﬁt1 ‘C1 63(6))@1

Preferred corrpounds15e Lhe |nvent| on |ncIIl5|g he compgunds of t.he; Exanpl es
di scl osed heCEOMIR EDR' Y5 PrepdV@'i 6@(%or,d| ng tN( e)Q(tQ/)N{Bl olRthere is

3}1.5&"28%?.%@@‘Sgﬁfﬁa?”?é;ﬁ%l” RS o g AR AR Bl a 11

Rib R3a,,  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 corre‘sponding compound of formula II,
R3b R3a

R41

R46 N\H

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

compound of formula III,



45 RA3 R4A1 R44' 44 R2-' N R46 R42 N -H wherein R2, R3a, R3b and R4l to
R46 are as hereinbefore defined, with a conpound of formula I, WO

02/ 04446 WAC#2/GHO6L/ 01544 21 A B R6 LI 1-1~ /~\" 111 R4 R5PGHVSE@EINS441
represents a leaving group (e.g. nmesylate, tosylate or halo) and R4, R5,
R6, A and B are as hereinbefore definell, for exanple at between -10C and
reflux tenperature in the presence of a suitable base (e.g. 5 triethylam ne
or K2Q03) and an appropriate opgani g_solent (e.g. dichl oronet hane,
acetonitrile or DMBO; (b) fefr C ounds of forrrulﬁ | in which RL
represents a structural frlabrrent f formula la inllWhich A represents C2
al kyl ene and R4 and R5 toget herR4 i oRPepresent =0, reaction of a
correspondi ng. conpound of fornmula Il, as hereinbefore defined, with a

conpound of whefdHIId defresthts! &/leavhiy gidupRe. @ntedyidtee tdyldte eitabs) a1
defined, for exanple at room tenperature 1n the presence of a suitable
organi ¢ sol R&nR° (RS gA enddhete) as bErefubefomr dcﬁmqtbﬁ»d@xamﬁl@ranrmmzvé&m whi ch
R3a or R 3b represents -NR39)R38c-. and R39 repregents. g structural
fragnment of-lf(b%m@né redlux; derpeigHIres g the JBEIeEEp o ianéu\f%ﬁfﬁo #§ F-fornul a |

i n which R3a. R 3b i 3 - N(_H). R38; in R38,
S a5 et ! RIRYREIRE! Phed bt h “A0 o 0mc RBORINST FRPHEI doliralce "
her ei nbef or g; 6§ Afhade0 Lo &S ARRISUNNEO);

(b) for compounds of formula I in which R' represents a structural fragment
of formula la 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,

RB\B/U\/ | 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 Ia, reaction of a.
corresponding compound of formula I in which R* or R?® (as appropriate)
represents -N(H)R®, wherein R**° is as hereinbefore ‘defined, with a
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)R®,
25 reaction of a corresponding compound of formula II, as hereinbefore

defined, with a compound of formula V,



conditions described hereinbefore (see process step (a)); (d) for conpounds

of formula | in which RL represents a fragnent of fornula la in which A
repr esentveO @44ad R4 represents -CH or -N(H)R8, 25 reacPCDRE@i01544
correspondi ng conpound of formula Il, as hereinbefore defined, with a

conpound of forrmula V, WO 02/ 04446 PCT?5EO01/01544 22 B -R6 x V [I>< R5

wherein X represents 0 or N(R8) and R5, R6, R8 and B are as hereinbefore
defined, for exanple at el evated be_m?@ture "(e.g. 60Cto reflux) in the
presence of a suitable solve Q. | ower al kyl al cohol (e.g. IPA), 5
acetonitrile, or a mxture ofk“a kower al kyl al coMol and water); (e) for

conpounds of formula | in which RBR& or R b represents -N(R39)R38 and R39
represents a structural fragment of formula la in which A represents CH2

and R4 repr ggeRiis X SpretentNOHHRBI(REpand Fon RS RA andrB espes diergniefocnnpound
of formula | in which R3a or-R 3b (as appropriate) represents -N(H)R38c,
wher ei n R38définas foeresianipdé at elatetsh éenpeiatire e rpSintp otflutloimiha v as

her ei nbef ore defined, for exanple under conditions. described rei nbefore
(see procesproseegs (Of) 3 ; suigblq jsofvsnt c@rﬁaoﬁlnﬁ’é!"eéf aﬁ‘d} ré?%hql thgwlqﬁéﬁa A
represents Cl 6 .alkyl ene,. r epr,esent 1, 4 L% nd R4 and R5 both

. repr eseht Pfet?@gﬁ]@t PBﬂIIBf(RHe oggrlpggbgﬂgfﬁgogﬁl %CL%?%?’ formula | in which
R4 and R5 together represent =0, in the presence of a suitable reducing
agent. and under appropriate reaction conditions, for exanple by activating

the rel evanye)GoPcah@iRndsiofdoRfuan apphig Rat er Ryt ntprésants -NER>" )R>
tosyl hydrazine) .in the presence of a suitable reducing agent (e.g. sodium
bor ohydr i deand RSortipnesenymm stroctotal dragiegntafdormula Ia in which A represents
CH, and R’ represents -OH or “N(H)R®, reaction of a corresponding
10 compound of formula I in which R* or R™ (as appropriate) represents
N(H)R?®, wherein R3¥® 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. Cy.¢) alkyl alcohol);

(g) for compounds of formula I in which R* and R’ both represent H and (1)
25 A represents a single bond or -J-N(R") and B represents C4 alkylene, or
(2) A represents C; alkylene and B represents NR") or NRP)-L-,

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



an appropriate organic solvent (e.g. a lower (e.g. C1_6) alkyl alcohol);
(g) for conpounds of formula | in which RA and R5 both represent H and (1)
25 A repme@ents4@ si ngl e bond or -J-N(R12) and B represenP€T/SROM1844KY| ene,
or (2) Arepresents Cl_6 al kylene and B represents N(RL13) or -N(R13)-L-,
reduction of a corresponding conpound 2¥ formula I in which R4 and R5 WO
02/ 04446 PCT/ SE01/ 01544 23 together represent =0, in the presence of a

sui tabl e reduci;ng .agen .. ki n n {. at: (e.qg.
THF) . (h) fg’rgeb’&%p%gﬁegémgf Cﬁo‘?‘n%ﬁﬁ’%%‘h&mgf ?hsﬁp‘%%?éeds‘gcﬁn’?% S‘%Ifﬁg re%{F”kyl ene, B
5 represent §; Qg Leat b@g@l@ ke doRlckylegertr)- NR13) -, -L-S(Qp- or -L-O
(in which ?gtgt e4p at hr (rale ro%ps L repr{adsa%nts }é1_4 al kyl ene), R4 represents
OH and R5 represents H, reduction of a correspondi ng conpound of formula I
in which R4 and R5 together represent =0, in the presence of a suitable

reduci ng agént farecampmiaBiapf farmula hpprvhichaferepresgnisc Gol dlkiitence By, THR) ;
10 (i) for conpounds of formyla | in . whic 1and. R oth represent H,
reducti oh ofePACEHEY %éﬁ%ﬁ?ﬂ%ﬁgacgmﬁmeﬁ?’ Eﬁﬁﬁgl ﬁ"VILF%%) p1 4 'i"a*asﬁl V1 .
R2--'" N N-_RI I ei ' R r 4 i f fined,
o W RLIREE R groff Bty & AL et pabel Or e
appr opr i at eRagehteceSYM, AsductionYdhy Hod@kpeudih® dogpdnasenEemeilaal &ui t abl e
reduci ng agent (e.g. sodium borohydride, sodium cyanoborohydride) and an
appropri at ewhigam‘c asd| Rertbgether represent =0, in the presence of a suitable

reducing agent (e.g. NaBH,) and an appropriate organic solvent (e.g. THF);

10
(i) for compounds of formula I in which R* and R® both represent H,

reduction of a corresponding compound of formula VI,

R4t

Vi

R46 N——Rt -

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



(e.g. a lower alkyl alcohol), or under standard Wl ff-Ki schner conditions

known to those skilled in the art; when the C=O group is activated, the 20
activati omosrep4éray be carried out at between room and r ePC/REG1&tpar at ur e

in the presence of an appropriate organic solvent (e.g. a | ower alkyl

al cohol such as nethanol, ethanol or 24A), whereafter the reduci ng agent

may be added to the reaction mxture and the reduction carried out at

bet ween 60C 0, 44 / . , . sly in
he.pr osoncBlor AR g ABFECaRara S g Fhe gt SELUY orBPIRIRe sy
conmpounds of diprdpi@ | in which one of R3a and R 3b represents H, 5 and
the other represent’s -OH, reduction of a correspondi ng conpound of fornula
VI, as hereinbefore defined, in the presence of a mld reducing agent,

e. g. sodi um borohydride, and an a&p_ropri_ ate organic solyent (e.g. a |ower
al cohol such) £er nemipatods of fermulad! i which Rye o ch@ﬁﬂo]&nd@Péﬁseﬂ%rHul al in

whi ch R3a and 3b both repres - a of -SR 38b,.0or in whic a and
Rib 1 0get hofnd At S4aRT 1EPESSpIE Ot orestiog, of o gmespondifiy Gtpsid 8l
correspondi n : a : rel 0 def: i h a
conmpound of ?%ﬁmglpgg I-%Rgéraefu%f@w% gé/ﬁn?%slg %% %&geséf c? r ﬂHSd] Egdéf-cl\ﬁd(%s

appr opr i at e}geiheleeisBdién borSSRIrRld ah8 oh @Sﬁopﬁaﬂé%xghﬁhﬁélﬁr_emd(%ﬁg.%d, under
appropriate %eactlon conditions, for exanple by refluxing in the presence
of a suit ablev@ratoéloleuch esinsethaia orethtambl)st (e.g. pTSA, trinethylsilyl

chloride or boron trifluoride) and an appropriate organic solvent (e.g.
tol uene or diethyl ether); 20 (1) for conpounds of formula I in which one

G R S R L S NS T
or -SR*®_ or in which R** and R* together represent -O-Z-O-, -O-Z-S- or
-S-Z-S-, reaction of a corresponding compound of formula VI, as
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 appropriate reaction conditions, for
example by refluxing in the presence of a suitable protic or Lewis acid
catalyst (e.g. pTSA, trimethylsilyl chloride or boron trifluoride) and an

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

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

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

Vil




VIl R44 N RA6 R4z N---RL R~~~ WD 02/ 04446 PCT/ SE01/01544 25 . wherein R1,
R2 and R41 to R46 are as hereinbefore defined, in the presence of a

sui t abl e wedueismg agent (e.g. Li AlH4), for exanpl e under pONdEEdw@As t hat
are well known to those skilled in the art; 5 (n) for conpounds of formula
| in which one or both of ' R3a and R 3§ represent -N(R39)R38c in which
one or both of R39 and R380 represents CL.6 alkyl, alkylation of a

di f | _in which-R3 / R 3b t
N(Re,g)Ea?H(v%gsﬁh?“B% ek tﬁ‘%ﬁia@ g e
5 1 . - o fe I
reBr esents él%‘g{agﬁgﬁd{%%ﬁg?tg{e% 15'1 %@h?ﬁé# g?%lﬁgle%%ef Ccl}ﬂ)drldml\ggg{r?gl e under

condi tions tHRatvedlrigional to Hivevekilledtih@iseargkil led in the art; (n) for
conpounds of formula I in which Rl represents a structural fragnent 15 of

formula la in which B represents -L-O, reaction of a conpound of formnula

I X, R3b 3a 45 R43 R41 |1 X R44' R42 R2 ---:-N R46 N-A L- H ., R4 RS g\,herein
R2. R3a, SR3KMRET sempeunds; 9%@3@112& Lin vhicheong dfepethnBEiRy ea’?}ﬁfRBned,

wth a Conp?glg]r%sé)rft jl\(?(rﬁwjﬁ&xin which one or both of R* and R** represents Cyg

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,

10 . RAL! vir
wherein R* represents Ci¢ alkyl and L' is as hereinbefofe defined, for

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

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

formula IX,

R¥® Roa

R4#1

N—A L—OH

R4 RS
wherein R%, R** R® R? R’ R* to R* A and L are as hereinbefore defined,
with a compound of formula X,
2 ~ RrR0H X
in which R® is as hereinbefore defined, for exampie under Mitsunobu-type
conditibns e.g. at between ambient (e.g. 25°C) and reflux temperature in the

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



20 R6OH X in which R6 is as hereinbefore defined, for exanple under

M t sunobu-type conditions e.g. at between anbient (e.g. 25C) and refl ux

t enrper at we@ ot/oahhe presence of a tertiary phosphi ne (e. gPCT/SE01/01544
tributyl phosphine or triphenyl WO 02/04446 PCT/ SE01/ 01544 26 phosphine),
an azodi carboxyl ate derivative (e.g. dpethyl azodi carboxyl ate.or

1,1' - (azodi car bonyl ) di pi peri di ne) and an appropriate organi c solvent (e.g.

Cepresents. RS ARI PR icarnd g R RTE  Padicliirraditadekpbl i o
al kyl ene and B : - \ I : - 5 o
ttached tolthd EREERLIDAbeH ek apld “RORSOpHIR BhoMR. S BATke g ond o
formula X, df@@ox%%?etﬂéxd%&oﬁi’ehe?ﬁ“ R4A2 H R2-' N R46 NNAa NNR13 R4 R5 1o
wherein Aa represents Cl_6 al kylene and R2, R3a, R3b, R4, R5, R13 and R4l

to R46 are as hereinbefore defined with a conpound of formula Xl I, R6-L-L2

Xl wherein L2 represents _a |eaving group,such as hal o, al kane sul fonate,
per f | uor bal kan@r samipewacte obfompEad I8 HARRe reRIFECTHS astdictugr Bag@ent

D o bt or 6 ot | ned. . .
or gant o sol obnbriiy Lol SRR 1 afbrebgist Gis COBISARGRES B sty -
whi ch R re?%?%f@-is-rgvﬁéréﬁﬁtﬁ% 0 ISa-W(RmB- i%fatfa%@&“t@ i cArboR! &lonfd

represents duction of” a correspondi ng
bearing R* and R?), reaction of a compound of formula XI,

R3b R3a

R#1

Xl

R46

Re—
R4 RS
10  wherein A® represents C,¢ alkylene and R% R* R3b, R4, RS, R" and R* to
R* are as hereinbefore defined with a compound of formula XII,
R®-L-L° XII
wherein L represents a leaving group such as halo, alkane sulfonate,
perfluoroalkane sulfonate or arenesulfonate, and R® and L are as
15 hereinbefore defined, for example at 40°C in the presence of a suitable

organic solvent (e.g. acetonitrile);

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

20 compound of formula XIII,



20 compound of fornmula Xl I1, 6 WO 02/ 04446 PCT/ SE01/01544 27 R3b R3a 45
RA3 RA1 R44 R42 R2-' NR46 NN-AiKB-R6 NDR5 3 wherein R2, R3a, R3b,
R5, R6, MMaor/ou4R46, A B and D are as herei nbefore defi npdl/SEavoigsdanpl e by
hydrogenation at a suitable pressure in the presence of a suitable

catal yst (e.g. palladiumon carbon) angy an appropriate solvent 5 (e.g. a
wat er - et hanol m xture); (q) for conpounds of fornmula | in which R4
represents -D-N(R9)C(O NH(RLLb), r%%cti on of a correspondi ng conmpound of
formula I in which R4 represer{s~D-N(RO)H with a conmpound of fornula XV,
10 R11bN=C=O XIV wherein RL 1b s as herei nbefore defined, for exanple at
anbi ent tenperature gence of a suitable solvent (e.g.
benzene); (r) for co In which R4 represents :
-D-N(H [ C(O ] 2NH2, ol r espondi ng conpound of formula | in
whi ch ‘R4 represents : acid diamde, for ex | e at
between -10 and 25C in Ajxg -presence gf\& suitable coupling agent (e.qg.

1- (3-di net hyl am nopr opit’) -{3- et hﬁ“éargzd ide), an appropriate activating
agent (e.g. 1-hydroxy#enzqrsstri azol e)™"a syjtable base (e.qg. triethylam ne)
and a reacti on-é;_leHNor\gani c 20 solvent (e'g. B-woRj2/ 04446

PCT/ SE01/ 01544 :

\/

5
Ns/D R

wherein R, R*, R R’, R6, 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. palladinm on carbon) and an appropriate solvent

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

(q9) for compounds of formula I in which R*  represents
-D-N(R))C(O)NH(R'™), reaction of a corresponding compound of formula I
in which R* represents -D-N(R*H with a compound of formula XIV,

10 R'""N=C=0 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-N(H)[C(O)],NH,,
15 reaction of a corresponding compound of formula I in which R* represents
-D-NH,, with oxalic acid diamide, for example at between -10 and 25°C in the
presence of a suitable coupling agent (e.g. 1-(3-dimethylaminopropyl)-3-
ethylcarbodiimide), an appropriate activating agenf (e.g. 1-hydroxybenzo-
triazole), a suitable base (e.g. triethylamine) and a reaction-inert organic

20  solvent (e.g. DMF);



28 (s) for conpounds of forrmula I in which R4 represents -D N(R8)R9,
wherein R8 and .RO are as hereinbefore defined, provided that R8 does not
repr esentwobp/oqg@ct i on of a correspondi ng conpound of f orPOl/8E01/01543 whi ch
R4 represents -D-N(H)R9 with a conpound of forrmula XV, 5 R8a-L3 XV
wherein R8a represents R8 as hereinbefpge defined except that it does not
represent H, and L3 represents a | eavi ng group such as halo (e.g..chloro or

"0 ompoE' 5o Compeynts o Tread i preeh Roreprdens DIUPARE WheR o 1o
def 1 ned, { ORSEUATRY Sl 10RL-GANILY A Brodliey rﬁit'R*aswnsp%&%e ski || ed

in the art or “conpounds 0 In which R4 represents -D-OR7 in

whi ch R7 r?Pr?e%%ﬂbﬁ S8 _6 calkyp ond‘uE% ado&'ﬁpd?fnd- of Hejrinuld dacid evhick R’
corresponding 15 conpound of for in which R4 represents -DOHwith a

conpound of reﬁxesam:t @MH)Rﬁmﬂﬂawmpomdroé‘fnnﬁﬂhX&(pr esents Cl_6 al kyl,
-E-aryl or -E-Het' %n Het' is as hereinbeforge defined, for exarrple
at bet ween arrbl ent (eRg- 5C) and 20 reflux terrpera?ﬂfre, under

M t sunobu-t c.o on t he f , .
tri rs)ﬁenyrph PR #P&%S cgr B‘SL}W Bg{?es%\r?ﬁ%@ ex(cgptgthai if; does not
azodi carb
fji chl or orret?lgléé %IR'}E Mt@? ?@@%ﬁ%gﬁﬁ%\éﬁgfg‘??@ gﬁﬂﬁs ﬁgwlgf\/r’q%c&h}ﬁ%ﬁ) Prepr esents
a structur a'brcﬁrh@}lnpfﬁltrogﬁeﬁdlﬁtﬁm@IJ @thklid\éll ch. 4Rélwyﬁhrcﬂstept@(3@)(ﬂ:§ ,(in
whi ch R7 represents E-ary , reaction of a

cor r espondi RGCEONPBINY aaf (T)Sr(h);aRaOC )&helrean\R)wGZVOORj,AfBaIPCES $rozinbafone, 29

10  defined, for example under conditions that are well known to those skilled

in the art;

(t) for compounds of formula I in which R’ represents -D-OR’ in which R’

represents Cy¢ alkyl, -E-aryl or -E-Het!, reaction of a corresponding
15 compound of formula I in which R* represents -D-OH with a e01npound of

formula XVI,

R"OH XVI

wherein R™ represents C,¢ alkyl, -E-aryl or -E-Het!, wherein Het! is as

hereinbefore defined, for example at between ambient (e.g. 25°C) and
20 reflux temperature, under Mitsunobu-type conditions (i.e. in the presence of

e.g. triphenylphosphine, an azodicarboxylate derivative (e.g. 1,1°-

(azodicarbonyl)dipiperidine) and a suitable organic solvent (e.g.

dichloromethane));

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

XVII,



Rib R3a 45 R43 R44 R41 XVII R4A2 R2-' NR46 N-AB -R6 L2 ,DR5 wherein
L2, R2, R3a, R3b Rs R6, R41 to R46 A, B and D are as herei nbefore defined
with a compoundse©f fornmula XVI as herei nbefore defined, fRET/SExMapi4e at

bet ween anbient (e.g. 25C) and reflux tenperature, under 5 WIlIlianmson-type
conditions (i.e. in the presence of am@ppropriate base (e.g. KOCH or NaH)
and a suitable organic solvent (e.g. dinethylsulfoxide or DW)); (v) for
conpounds of formula I in whigh R4 ggpresents -D-OR, wherein R7 1o is as
her ei nbef ore defined, provi dev at it does not represent H, reaction of a
correspondi ng conpound of formuljfa I in which R4 represents -DDOHwith a
conpound of forrmula XViJI, RRb-L4 XVIII  jmherein R7b represents R7 as

her ei nbef ore defi ned, “except hat it dogs not 15 represent H, and L4
represents a | eaving groy H<{hal o, al kane sul fonate, arene

sul fonate or -OC(O) Rtoa/ W S, as hereinbefore defyned, for
exanpl e at between room and refl ux tenpekature, optionally in the presence

of a reaction-inert oyganilc sol vEit (8,9\\THE or CH2Cl12), a suitable base
(e.g. triethylam ne or K2@28) and/or ‘an apgyopriate_cou I6i ng 20 agent (e.qg.
1, 3-di cycl ohex MNdii mi de or 1-(3-di met h\T aftiaopPopy Y- 3-

et hyl carbodi i m , optionally conbined with a su¥tabl e catal yst such as 4-
di met hyl am nopyri di ne) (for exanple, when R7b rpregents -C(OR GCa and L4
represents OH, this reaction may be perforried at anbient tenperature WO

02/ 04446 PCT/ SEO1/ 015%4 330 B o5 6 vdl 46 ‘
wherein L%, 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 (i.e. in the presence of an appropriate base (e.g.
KOH or NaH) and a suitable organic solvent (e.g. dimethylsulfoxide or
DMF));

(v) for compounds of formula I in which R* represents -D-OR’, wherein R’
10 is as hereinbefore defined, provided that it does not represent H, reaction of
a corresponding compound of formula I in which R* represents -D-OH with
a compound of formula XVIII,
R™.L*  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(Q)Rloa, wherein R'® is as hereinbefore
defined, for example at between room and reflux temperature, optionally in
the presence of a reaction-inert organic solvent (e.g. THF or CH,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



(e.g. 250) in the presence of a coupling agent such as 1-(3-dinethylam no-
propyl)-3-ethyl carbodiimde, an appropriate catalyst such as 4-(dinethyl-
am no) pywabnetsdand a sol vent such as THF); 5 (w) for conppOnEBo1gfsf40r nul a |
in which R4 represents hal o, substitution of a corresponding conmpound of
formula | in which R4 represents -CH, yging an appropriate hal ogenating
agent (e.g., for conpounds in which R4 represents fluoro, reaction wth

di et hyl am nosul furtrifl uori de); to (x)._.reaction of aR(corres%o di nhg conpound
of fornula Xo-E; 25730inrba pagserag oRka poxphng paentrush as INGrdangihylaminopher e n

Efll formila %ﬁp&%ht Rorbodifideofn AR IIESEHL élF‘"%a@?% ﬁ%ﬁ@?ﬂ‘éﬁ“g
OH, Cl_4 ) )
o0 Ri, R QPR BRGNS Rl Ro1 anu Ro2 are as

her ei nbefore defined, for exanple at between -10C and refl ux tenperature,
optionally in the presence of a suitable solvent (e.g. CHCL3, CH3CN,

2- propansl , (w) édthgdmpeuretshefi formulad kt whesh ﬁe&mose)ntahdbosubﬂﬁta@m 0|5r| ate
base (e.g. K2C03, pyridine or triethylamne); i@,for conp ds .of formula
| in which REorespesdng cemppyné| b formipa £ Wik g*PBWﬁelil% S5t ed at

it rogen) withseptogei e ng FEd: Rkl G e IER B e i

represents fluoro, reactlon with diethylaminosulfurtrifluoride);

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

R41

XIX

R42

R46 N——Rt

H—N

wherein R!, R*®, R*® and R* to R* are as hereinbefore defined, with a
compound of formula XX, |
R%L] | XX
15 wherein L’ represents a leaving group such as halo, OH, alkane sulfonate,
arene sulfonate, C,, alkoxy, phenoxy, -OC(O)R', -OC(O)OR* or
-OS(O)zRZZ, and R% R R 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;COs, pyridine

or triethylamine);

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

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



one or nore further substituents as specified hereinbefore for R2, reaction
of a conpound of fornmula Xl X as herei nbefore defined wwth a conpound of
formul a X@oRea46 Xa XXA wherein Xa represents 0 or N R3BIT/and/IR2&
represents Cl1_10 al kyl, optionally substituted with one or nore
substituents as specified hereinbefore3for R2, for exanple as described
her ei nbef ore for preparation of corrpounds of formula | (process step (d));

10 (z). for bl whi.ch re nt 5-yl,
react | on of MR GBI SE M hBo Lol SR PR AR B SR
-CNwith a %HFB?PA& %Bﬁh&eswsuh% 8z g}?ecif?éa ﬁ@reﬂrbem'feﬁkézwaéﬁm fo@r
exanpl e evate tenperature { . 100C) in the presence of

appropri at eal&xﬁ;%utﬁnbf E&rniinla DVEY a@r‘lcbr@mbemﬂaldkeﬁne@ virifile apesa @m@d @f a

suitable proton source (e.g. NH4Cl); (aa) for conpounds of forrmula |I which
are bi spi di femilaX0§An N-oxi de derivatives, oxidation of the corresponding

bi spidine nitrogen of a 20 correspondi ng conpound of formula |, in the
presence of a suitable oxididl agent (e.g. rCPBA) for exanple at 0C in
the presence of a suitable gr sol vent (3 ﬂ (ab) for conpounds
of formula | which are Cl_4 ¥kyl quaternary ium 25 salt derivatives,
in which5the al kyl group is at ached to a bispidi ne nitrogen, reaction, at
t he bi spi di r S0 a th a
conmpound of Q\glg?ér% %g@reﬁﬁtm%mgv%ag%ng 6 PCT Eg)lél g?ﬂoggumer ein

Rb repr esentsbdiituiédalkhlorenelr hidre subglmmteuamts@borfgddlﬁmmmreofm 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-5-yl,
reaction of a corresponding compound of 4formu1a I in which R represents
-CN with a suitable source of the azide ion (e.g. sodium azide), for example
at elevated temperafure (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. NH4CI);

(aa) for compounds of formula I which are bispidine-nitrogen N-oxide
derivatives, oxidation of the corresponding bispidine nitrogen of a
20 coﬁesponding 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,4 alkyl quaternary ammonium
25  salt derivatives, in which the alkyl group is attached to a bispidine nitrogen,
reaction, at the bispidine nitrogen, of a corresponding compound of formula

I with a compound of formula XXI, .
RO-1.2 XXI1



exanple at roomtenperature in the presence of an appropriate organic
solvent (e.g. DWF), followed by purification (using e.g. HPLC) in the
presence vod 0x04=wé t abl e counter-ion provider (e.g. NHAOAC) PCHSE@544
conversi on of one substituent on R6 to another using techniques well known
to those skilled in the art; or (ad) cgnversion of one R2 group to anot her
using techniques well known to 1o those skilled in the art. Conpounds of

for mi Zb'x'xwv vt RSt sais Gasn A1 AN s Ry BRABORON dSBRE S0 ef
R3a, R3 d R4 f f
a, an “F.élF eﬁ% E?) a{g&é}%fatnﬁer & IRt %&ng dEgg daéayr ﬁ%ﬁg &%rmeund 0

formula XX %¥ ned,” for exarrp e as I nbef ore

for synthes g 65, @511d0edTHyAphri BERSLFAsinkes. o XPLC) Ganpeunds of
formula Il %OEV% QT)Q)M Zd R3b bot gape%rlesent %HSIrrgy 20 pr epared by

reduction re@emrdms;mtmmomemmrptoufdewe guII\IHAZ))Ad)L WO 02/ 04446
PCT/ SE0O1/ 01544 33 O 45 RA3 R4A1 R44 R2--'N R45 R42 N-H wherein R2 and
R4' to R46 are as herel nbefore defined, and in which the

(ac) conversion of one substituent on R® to another using techniques well

known to those skilled in the art; or

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

10 those skilled in the art.

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

compound of formula XXII,
'R3b R3a

R41

XX

H/N R46 N\H

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

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

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

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



C=0 group may be activated using an appropriate agent, such as

t osyl hydrazi ne, for exanple as descri bed hereinbefore for the synthesis of
5 conpoumd@ opb44fiormul a | (process step (i)). Conpounds of PEDSRUIES44] | n

whi ch one of R3a and Rib represents -OH and the other represents Cl_4

al kyl may be prepared by reaction of azxonpound of fornmula XXIII, or a
protected derivative thereof, with a conmpound of 1o forrmula XXV,

Ral k- Mg- Hal XXI'V wherei n Ral k .epresents Cl 4 alkyl and Hal represents
chloro, bronmo or iodo, for exalnle at between -25C and anbi ent tenperature
in the presence of a suitable golvent (e.g. diethyl ether). 15 Conpounds
of formula Il may be prepaaed hy standard techni ques. For exanple
conpounds of fornul a gdsl i iéh: (1) BR¥presents -L-O nay be prepared
by coupling a conpound Pt as hereinbefore defined, to a
conpound of formula XXV, -A-L' XXV wherein L6 represents a
suitabl e | eaving group 10. R4, R5, A L and L' afAdllas

her ei nbef ore defi ned; D 02/ 04446 P ‘\§E01/01544 34 (2) B represents
-N(R13)-L- and R4 and/R5 together repgesent =0 may be prepared by coupling
a conpound of formuk@ XXVR¥*® R6-L- N(R13) H XXvi—Hwherein R6, R13 and L are as
her ei nbef ore d&2ifed, to a conmpound of 5 formula XXVII1, L6-C(O-A-L1 XXVII
wherein L6, A and L1 are as hereinbefore defined; in both cases, under

condi ti ons whieedin R e ané|R* kiooRiY s ashberinicfoteedefimed, rmd 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

5 compounds of formula I (process step (i)).

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 derivative thereof, with a compdund of
10 formula XXIV,
R¥*_Mg-Hal | XXIV
wherein R rei)resents C,.4 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 III in which:

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



to art. Conpounds of formula Il in which A represents C2-al kyl ene and R4
represents -OR7, in which R7 represents Cl1_6 alkyl, -E-aryl or -E-Hetl may
al t er nat iwe@byo4aes prepared by reaction of a conpound of forPaDBRODNF44as 15
her ei nbefore defined with a compound of fornmula XXVI1l, R5 0 B OR Y XXVIII
R6 wherein RY represents Cl.4, alkyl ogqaryl (which two groups are
optionally substituted with one or nore substituents selected fromCl_4
alkyl or halg) and R5, R6 and B are as ggrgei nbef ore defi ne for exanpl e
at between £B Braspessentse¥& at-kir éndeR g andgt) togethergiepissenbmbbmaYuPe i n t he

presence of a sujtable .base (e.q. %%n n appropriate organic

sol vent (e. B?epaéetde}%ﬁ?‘ﬂ?lm%?FgWgPBGK\ég%B @8%@?@1 on of the ester
functionality to an Lyp6_ phfi n which L' is as h iabef ore defined),
under conditions thatRarLgml\}el)fi‘ known to those skill eg inthe art. 25 WO

02/ 04446 PCH/nokaa/ R1584 238 Coamousndersifibéfiendesinet] tbna wompouhd epr esent s
C2.6 al kyl ene may be prepared by reduction of a correspondi ng conpound of
formul a XX fornRa REXEIL, Ab~~ XXI X 'R6 wherein Ab represents a direct bond or
Cl_4 alkylene, and R4, R5, R6 and B 5 are as herei re defined, with a
suitabl e borane or bokatdQedils base conpl ex (e.g.ﬁz‘%gjrlgne-di met hyl

sul fide) in_the .presence, of _an L0Rl .vent (e.g. diethyl ether,
THF, or a m“QF&"rlBIt hgy%}}ﬁ? axieoqsfrg ! BB{?%%?@%H on of the resulting borane
adduct with a suitable oxidising agent (e.g. '

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

10 art.

Compounds of formula III in which A represents C,-alkylene and R*
represénts -OR’, in which R’ represents Cjg aikyl, -E-aryl or -E-Het' may
alternatively be prepared by reaction of a compound of formula XVI as

15 hereinbefore defined with a compound of formula XX VIII,

\

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

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

25



sodi um perborate) and then conversion of the resulting OH group to an L'

1o group under conditions known to those skilled in the art. Conpounds of
formul a WO o02/uawhi ch A represents C2_6 al kyl ene and B r epCESENIES44
-L-N(R13) - (wherein L represents Cl4 al kyl ene) may be prepared by coupling
a conpound of formula XXX, 15 R6-L6 XXX5 wherein R6 and L6 are as

her ei nbefore defined, with a conpound of formula XXX,

HN(R13) - La- C( R4) ( R5) - Ag- OH Wherein La represents £14 al kyl ene, Ac
represents g?@’%ﬂrl@i?l %ﬁ ép‘?mémﬁf,mlﬁﬁ”%%ﬁ?@ﬁ%ﬁ%i@%@%ﬁ?@ f @F’ e

defined, for_ex %Xl%’ti onally in
t he presenc@rg?a%ggégir?g ﬁg&gﬁ‘/%@@%@ﬁ%@ﬁlﬁﬁ@%ﬁ%ﬁg@y ase,” foll ovxgd by
conversion of the OH group torR&an R4 group under conditions known to.those
skilled in the art. 25 Conpounds/of formula Il in which B represents
-L-S(O- or -L-S(O2- may be epared by oxidation of correspondi ng
conpounds of formula Il in 0 MPCT/ SEOMI 544 36 which B
represents -L-S-, wherein L |s as hereinbefore defined, in the presence of
an appropriate anount of a. spitable oxidising agent (e.g. nCPBA) and an
appropriate organic solvent.RS Conmpounds of fornula V may be prepared in

For exanp! o WEGRBoMNdSPGFoNS gﬁfﬂ%%%ﬁfp?%?@fﬁw}%@?ﬁniﬁ Ceh #nicpd ' and
X 0 : ' ' la X,
N e R G g el O s S S

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

15 RS- | | XXX
wherein R® and L® are as hereinbefore defined, with a compound of formula
XXXI,
HN(R'®)-L:-CRH(R?)-A-OH XXXI

wherein L? represents C,.4 alkylene, A° represents C,.¢ alkylene, and RY 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



L2 0 wherein R5 and L2 are as hereinbefore defined, for exanple at el evated
tenperature (e.g. between 60C and reflux tenperature) in the presence of a
15 suitaWeobeses (e. g. K2C03 or NaCH) and an appropri ate PeTaRIN1SAl vent
(e.g. acetonitrile or toluene/water), or as otherw se described in the
prior art; (2) R5 represents H and XXX?( resents O may be prepared by
reduction of a conpound of formula 0 R6 B XXXIlIl 20 Br wherein
R6 and B are as hereinbefore- defined, for ex t bet ) C and
room t enper athick B rfePFF‘é%‘iSes[eﬁ'ce“@m%nshl Ba¥ ge?% ggﬁ@ H{ NaBH4)

and an appropriate g an| c sol v THF b t I

glz /spl acerrentp[g?sé’aﬁ‘?l PnaEH{QPPa F’&Hpg o 8 %%‘Eﬁbi? oﬁﬁlg}n%)gg% Qgte r \r/]\?)
04446 P in the presence of a suitabl

base (e.g. %@%‘I) %l apﬂ r?éo%g]r"?%{%@g%g{#fc sol venf (e.g. acetoni t:‘l iae)e

(3) Brepresents-L- -L N(R13) -L-S(O2- or -L-O (in all four of which

5 groups L represents Cl_4 alkyl ene and X represents 0 may be prepared by
oxi dati om ochanp@xmbmfdfommllﬂaaNnmaa/ rexparcﬂla B appotdynceRyithhiscbiiques

represents -L- N(R13)-, -L-S - inall four o ch
groups L r eﬁYlfég}ér‘i‘if% kﬂoi"nn‘ij’l Eh"ﬁ%ﬁgﬁli% ’(‘i‘lt_h§ %ll'ltkyIfQ(-i' gsamgﬁdcg@po%d%ﬂlg 1o R13
are as herelfnrt}galgr\?ng% &gad in the presence of a suitable oxidising agent

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

formula XXXII,

R5
XXXII
L2 O

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,
O

R6
\B XXX

20 Br
wherein R® and B are as hereinbefore defined, for example at between
-15°C and room temperature in the presence of a suitable reducing agent
(e.g. NaBH,) and an appropriate organic solvent (e.g. THF), followed by an

internal displacement reaction in the resultant intermediate, for example at



(e.g. nCPBA), for exanple by refluxing in the presence of a suitable
organic solvent (e.g. DCM; or (4) B represents -L-0- (in which group L
repr esentve0 €io44@l kyl ene) and X 15 represents N(R8) (wheP€l/RERA154pr esent s
-C(O OR10b or -S(0)2R10) may be prepared by cyclisation of a conpound of
formula XXXV, R5 L2 XXXV R60 N(H) R8b La wherein Rgb represents

-C(O OR10b or -S(0)2R10'" and R5, R6, ob, R10c, La and L2 are as

her ei nbef ore defined, for exanple at between OC and ref] u 20 tenperature
in the prestnne temparadiset igbihe W&%ﬂc@e@g? sygablenbasgdlcoi k@épﬂaﬁn P opri at e
solvent (e.g. dich]oronethane ter, . or n xture thereof) and, if
necessary agEinSEEaﬁer(gﬁ@Flgrsogvﬂ’&ggtad@%ﬁﬁsg] t et r abut yl ammoni um

hydr ogensul fate). WD 02/ 04446 PCT/ SE01/ 01544 38 Conpounds of formula VII
may be prepared by reaction of a corresponding conpound of formula VI with
hydr oxyl am {"B%,Bf@?re@éﬁ\tﬁpﬂﬁ, at-N(REYat ok S(Oppper Al-0-(it ellgfoatoff whidhx) in the
presence of a suitable organic solvent (e.g. nethanol). 5 Conpounds of

f or nul aes | XgroXips IXtegresemds Ky lallesdynd)eansk Bpgpeasents @ maynbearepdrgdivon t o

conmpounds of formula | (see, for.ex I ocess steps (a), (b) and (x)).
i 0 Conpound&xigrtipnofralcempound ahyorpike, 'IS)(;I y be prepared by reaction of a
correspondi ng conpound gf fornula I in which R4 represents -D-OH, with a
conmpound of formula N_RY d I
Ba
XXXIV
RS

wherein B represents -L~, L-N(RP)-, -L-S(0),- or -L-O- (in all four of
which groups L represents a single bond or Cy; alkylene), and R’, R® 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(R®) (wherein R® represents —C(O)OR'® or -S(0),R'%) may be
prepared by cyclisation of a compound of formula XXXV, ’
RS L2

' XXXV
Reo\L N(H)R®
a

wherein R®® represents —C(O)OR'® or -S(0),R'®and R, R® R'® R'™, 1.2
and L2 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 RY is as hereinbefore defined, for exanple at between -10 and 25C
15 in the presence of a suitable. solvent (e.g. dichloronethane), foll owed
by react ivodom44le a suitabl e source of the azide ion (e.g. PeDEEMMIa®E de) for
exanpl e at between anmbi ent and reflux tenperature in the presence of an
appropriate solvent (e.g. DMF) and a s3table base (e.g. NaHCO3). 20
Conmpounds of fornmula XVII may alternatively be prepared by replacenent of

anCL2 or oupColtnstmBS A EvRaRE VHZREYbE elgieted By ool Gh4 EOERIRdRET 1"
art. 25 Conmpgiy Qﬁn&’foff %@1@ el XvﬁHYh}kh‘%ij’llﬁﬁﬁﬁ@dfd}y ck&apld ap Qévated

correspondi ng orrpoun ornmul a , as heréinbefore defined, with a

conmpound of drsdrutuge (4. ata‘eﬂhgymﬂieqiremncd@fnarmdabrémsrgamdmmntf(egnu| a Xl X
in which A represents al kyl ene and R4 and 30 R5 together represent =0

may be preparetithdoy).r eacti on of a correspondi ng WO 02/ 04446 PCT/ SEO1/ 01544
39 conpound of fornula XXI|I, as hereinbefore defined, with a conpound of
formula 1V, as hereinbefore defined, for exanple as described herei nbefore

for synthesis_of ¢ unds of
formula Xl XQSWW @N%itf %p‘%%é?f%l g gﬁﬁé% Zﬂtégkadiﬁor -N(H) R8 ‘may
be prepar edy; 161?%3&6 gnoﬁﬁdsaopﬁrrhﬁﬁmqgléanfop@maﬁpu@dpmﬁes& stopul(@), XY |, as
her ei nbef ore defi ned a conmpound of fornmula V as herei nbef or e
defined, foanéxaipl e as described hereinbefore for synthesis of conpounds
of formula | (process step (d)). 10 Conpounds of formula XI X in which R3a
and R 3b both represent Hnmay alternatively be prepared by reduction of a

corres pondl E'%mporgr)l(c)ig nd fgrmu{aof(ﬂfln%‘a;%?t%n%ﬁvgy 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 RY is as hereinbefore defined, for example at between -10 and 25°C
15 in the pfesence of a suitable. solvent (e.g. dichloromethane), followed by
reaction with a suitable source of the azide ion (e.g. sodium azide) for
example at between ambient and reflux temperature in the presence of an

appropriate solvent (e.g. DMF) and a suitable base (e.g. NaHCO3).

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

the art.

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

compound of formula III, as hereinbefore defined.

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

30 R’ together represent =0 may be prepared by reaction of a corresponding



RA3 R41 45 XXXVI | R44 RA2 RA6 N RL R1 HEN 15 wherein RI and R4' to
R46 are as hereinbefore defined, and in which the C=O group nay be

acti vat edvast/mg4@n appropriate agent, such as tosyl hydr apCTeRotfas44exanpl e
as descri bed hereinbefore for the synthesis of conpounds of fornula I
(process step (i)). 20 Conpounds of fodrulae Il and XI X in which one or
nore of R41, R42, RA5 and/or R46 represent ClL 3 alkyl may alternatively be

prepared by reaction a,c und, of .. | &r Xl X i

Dt o SRS 0 s BouyC R p 8 SRR hebledit X amoapRs gpr 2 O
appr opr i at e gl fh 3l B9 1RAGAberbfe Bofindl, T Bkl ddakribtamepsiabeore | N ¢ he
presence of "a suitable strong base 1ze.g. S 02/ 04446 PCT/ SE01/ 01544 40

BuLi), N N, Ky d\¥ntiiedly anashydeideydfebadun (peossisiepr(byct i on-inert sol vent
(e.g. THF). Conpounds of formula XX in. which R2 represents

;)fC( ZN;:(C):Ir\IZ 2&%%%6 (S:Oanguh5 r ](cap][ esents phenoxy may be prepared by reaction
wher ei n WS-_%@WQQ%@S é}fg-%r@g ah&lgi %@W%%%lgﬁtsm r%zna) ﬁgﬂgé)léé%ﬁté l
Che or esenceObr S b apfy BF Gt §F PR L Cedit aRmd ERRRRER i 0 1"
formul a XXl e af&, HASMRIT Bs hBRiltdi6felefiRdOitAr£cdRpdind of formula V as
hereinbefore defined, for example as described hereinbefore for synthesis of
compounds of formula I (process step (d)). B
10 (
Compounds of formula XIX in which R* and R*® both represent H may.

alternatively be prepared by reduction of a corresponding compound of

formula XXXVII,

R41

XXXVII

R42

R46 N—Ri1

H—N

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

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

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



avai | abl e usi ng known techni ques. For exanple, compounds of formula XXII
in which R3a and R 3b together represent C3_5 alkylene, -O02Z-O, 15 -OZ-S-
or -S-Z-Woana4ill to R46 all represent H, may be prepar eBChgEOVESMct i on of
a conmpound of formula XXXIX, Rc Rd OO XXXIX O ONH HEN wherein Rc and
Rd together represent C3_5 al kylene, -£272-0, -OZ-S- or -SZ-S, wherein
Z is as hereinbefore defined, in the presence of a suitable 20 reducing
agent (e.g. Li A r conditjang that are Il known to those  skilled
inthe art. B&%gﬁ?ﬁmﬁ g@ -t%@rﬁﬁqlhgie%ﬁwq T AL ¢ SHyPELURIETC fff’e?ﬁ kyl ene
may be pr eE%r eﬁzﬁy coupling a conpound of forrmula XL, WO 02/04446

PCT/ SE01/ 01528 RS R4 XL Ha{-Mg__,Bb Ab wherein Bb represents Cl1 4

al kyl ene and Hal, Ab, R4 and R5 are as hereinbefore defined, with a
compound of fornmula XXX, as hereinbefore _defined, for exanple _at between

-25C and r oQwriyssrisas fuf@mivla COK' inswhids BAaeposseatss\@(ERBCENNBEDR  sal t
(e.g. anhydrous ZnBr2), an appropriate catalyst (e.g. Pd(PPh3)4) and a

reacti onsi nend Lormgardsenisqihganxy meaygbe prapared by geardiony Ofds ePHgsp ).
Conpounds OEOE%%%E%?fS’Aﬁu%&k\?ITﬂ XXXVI'l (in which, in all cases, R41
H-N(R¥)R® XXXVIII

wherein R¥® and R?® are- as hereinbefore defined, with diphenyl
cyanocarbonimidoate, 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 which 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,

XXXIX

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

skilled in the art.

Compounds of formula XXIX in which B represents C,4 alkylene may be

prepared by coupling a compound of formula XL,



io and R42 both represent H), may be prepared, advantageously, by reaction
of (as appropriate) either (i) a conpound of formula XLI, O R43 R44 XLI
Rds N RAsv@oia4cherein RZ represents Cl1_10 al kyl or Cl. 3rai/kpoianyd4 (e. g.

al kyl phenyl, such as benzyl) and R43 to R46 are as herei nbefore defined,
or (ii) 4-piperidone (or a is protected derivative thereof), wth (as
appropriate) either (1) a conpound of forrmula XLII, R6-B-C(R4)(R)-A NH2
"XLIT  wherein R4, R5, R6, A and Bysare,as hereinbefore defined, or (2) NH3
(or a protected (e.g. benzyl) deri\varive thereof), in all cases in the
presence of a 20 formal A dﬁ (i.e.\An appropriate sdurce of fornal dehyde,
such as paraf or nal dehy or r f %%I/u’t:i:sn) and, in the case of
conmpounds of formulae VI and 1, cohversion of the C(O ORZ group in the
resul t ant -04446_P 0} 01 i nt (tat g4t roup using
t echni ques\/\g&%ﬁélgsét Y ggg{écﬁlﬁe ﬂﬁ’é?lgelzr#na( gﬁf%én@va&%&fﬁaﬁcﬁ%m
group fol | opedidberear yfimd, Qith & 6GHPOIND of fBrrfuladROOX dhf hetdin¥fBELSS Step
(x) above). 5 The formation of compounds of formul ae Vi, XXITl and XXXV |
may be car defnedqufori exahpk whybdtorerx@5Ce anl temetmpearatmre empéheat ure and
reflux (depending upon the concentration of the reactants) in the presence
of an appr ppseage of @ wteble aing(llbsaakeE. sRhydoNa 71 BhmMN BpPEPEREDI y, in

h f [ id.(e.qg. Cl boxyl i id iall
ncetic o aanpp et WPPEoipts S sHistncied SfeniosehERlibds T he ar!
that compouggge i or diethyl ether).

Compounds of formulae VI, XXIII 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 XL1,

0

R43 R44
XLI

R45 N R46

02\ ORz

wherein R” represents C,.jg alkyl or C,.3 alkylaryl (e.g. alkylphenyl, such as

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

formula XI_II,

RS-B-C(R*(R®)-A-NH, XLII

wherein RY, 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 éase of compounds of

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



formula XXIl in which R3a and R 3b both represent H may al so be prepared
via this nmethod (i.e. by reaction of a 4-piperidone (or a protected
derivati weo d5o4mer eof ) with NH3 (or a protected derivati vVRCTRE0I@0SH i n t he
presence of a fornmal dehyde), provided that the internediate so fornmed is
subsequently reduced under appropriatg reaction conditions. The skilled
person will also appreciate that this process nay also be used to 20
prepare conpounds..of formy a |

i n.whi R45 R4 H, . R41 d/
Ri2ar e of hERCRRELHAIR (O RBr K LRI i oEpyIoRs 20 A G GIBBRRG BESTbr mul &
XLl in whi 4 i h than ith f ,
benz;/lnam' Ingbeog %n@éﬁlﬁtiﬁé@(’t &ﬁgﬁg&{p(ﬁlgo rerrlt))?acl gﬁ %ﬁgf -ag(a%@g%%’ unit; 25

(rii) reactg_gn%%gorfg tgrﬁgcégis%rgquxr)gbabé)[ ogen of the resultant conpound
u )

with a conp 0 ormula 11 V or V (as appropriate), as hereinbefore
defined; (iv) renoval of the benzyl protecting group; and (v) reaction at

the free bispidine nitrogen of the resultant_ co und 30 conpound
of fornuia Xiedermetien RbepamoUads iqﬁefal,‘m\rbeo‘ékc?ﬁﬁ @@r%é%gﬁbm@e 43 under
conditions well known to those skilled in the art jncludi :
descri bed h%?@eﬁ%’gé? éhlsm}équeeei(@mpéﬁ ag\jn‘?qwegg rgg%ﬁ%qrg%l?%éﬁ@g?ﬁ%%m

poi nt, conversi.op. of ' @ Y HANRL I dr¥sdiRet dreaglesi red
R3a/ R31 grogé%?ﬁgln%o%%ﬁ%ﬁbo @%@éﬁfig& @|‘I>?a§%§% elﬁgr)t?e arrsed ien a%cordance
with technpgmepriah Gblvane @el.! ehaavh dronidieamlp kind, egreiferablye ar tthe For
exanpl e, conpounds of fornula XXXI X in which R and Rd together represent
C3_5 al kyl epeesemge bé apr eyganedadid (eenct Con @ibexdonpeidn@specipldy mgeac XLI | 1,
Rf :

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) reacting a compound of formula XLI in which R* and/or R* is/are
other than H with, for example, benzylamine or a derivative thereof;
(ii) removal of the -C(O)OR” unit; |
25  (iil) reaction at the free bispidine nitrogen of the resultant compound with a
compound of formula III, IV or V (as appropriate), as hereinbefore
defined; ‘
(iv) removal of the benzyl protecting group; and
(v) reaction at the free bispidine nitrogen of the resultant compound with a

30 compound of formula XX as hereinbefore defined,



NC CN XLIII  Oe N O 10 H wherein Re and Rf together represent C3_5

al kyl ene, with a m xture of phosphoric acid and sulfuric acid, for exanple
at 120C. wonpoumeds of fornula XLII are well known in the PCT/BSE@tUSE or are
readily 15 avail abl e using known techni ques. For exanple, conpounds of
formula XLII in which R4 represents Qi RS represents H and A represents
CH2 may be prepared by reaction of a correspondi ng conpound of fornula V

wherein R5 represents H and X represents O with a ni.um roxide under
condi ti ons WAFEhCAREIRBS |W¢3héﬂmwrbtq HQ%@ §1&‘|\[\fﬁhe@ m%of‘ﬁel%ﬁ%ﬂnéoﬁ‘%‘?rpounds
of formulae, |V, .. VLI, X 11, V. . : I -] j;C
represents S?Sr?&befihlé?{ey@ﬁf ew*h{%ﬁ%%éﬁff%v‘g%;%r 5{%3r &ﬁééds]éw\f,wsgt %)t er than
phenoxy), it &dnveledol, ofthé bﬁé%’éheaWrboanoﬁonaH%’xto Beldesirtel |,
XXX, V, XXXV, XXXVI, XXXVITI, XL, 25 XLI, XLIII "and derivatives

t hereof , ar R*%REhgioupenmerci al |y available, are WO 02/04446 PCT/ SE01/ 01544

44 known in the literature, or may be obtained either by analogy with the
processes descri bed herein, or by conventional synthetic procedures, in

d ith stand t i f di | iai | abl e starting -
Tt or | al o ubPIRPRBEF oot (TaTBe PootbiX . beactanated dRaneaices Wit

Subst i t uent : : L), J ' - lic,
or oup(s) 1 nieSHds y28ith A€ a6} RAGH1b ih Bk sitilibd IPRRORE, A6 eRBhBI2TIEH ©
substi t uent gompbiidd RENMUASS XRINIXKMOWIhich RAas R tdgethdrnrdphesentt . For

exanpl e, hydroxy may be converted to al koxy, phenyl may be hal ogenated
Cs.5 alkylene may be prepared by reaction of a compound of formula XLIII,

. Rf
NC CN
XLl
0 N e}
10 H

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 in 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,
may 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, XVIII, XX (in
which R* represents other than -C(=N-CN)N(R*)R*® and/or L> represents
other than phenoxy), XXA, XXI, XXIV, XXV, XXVI, XXVII, XXVIII,
XXX, XXXI, XXXII, XXXIII, XXXIV, XXXV, XXXVI, XXXVIII, XL,

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



to to give halophenyl, nitro may be reduced to give am no, am no nmay be
acetylated to give acetylamno, etc. The skilled person will also

appr eci atveo bhe44e/ar i ous st andard substituent or functi onBCT/SE@UPS44

i nterconversions and transformations within certain 15 conpounds of
formula I will provide other conpoundsgpf fornula |I. For exanple, carbonyl
may be reduced to hydroxy or al kyl ene, hydroxy may be acylated to give

| Kyl bonyl .. Nt b duced t,q .am id be duced t
ar no, an nEIoY Betheu R M YF ARATES GHVE DX drrlbRy S B

| am i yel.yw ' i ] ted t
Certain et BEREyEr b o R S B e e PG I 1t he

art, for exzsRh@are deser sthedhrdnt RRENGbNE Bedity osydildble $Ehemmgstry 11,
edited by AR Katritsky, CWRees and EFV Scriven, Ist Edition, Elsevier

Sci ence Lt dmatdridlsmeiag hpploprikd®Bages afideeauimpocondstiaris.t he i nvention may be
isolated fromtheir reaction m xtures using conventional techniques. It
will be appreciated by those skilled in the art that, in the process

30 or may nastutS ot efTole &) PHPRME. el (T PRI R BB E™Y "
ncl ude hydEay D ey e B e b for
hydroxy i nchuisigitudnts akiygl echyiquanavedi knyval toythesd wkilpdoimehe( artg. For
tert-butyldinethylsilyl, tert- butyl di phenyl si IKI cir tri rreﬁ hyl Silialtgdl ),
t et r ahydr opyxample, hpdroxiyikapby besonybrted g alkoxy( phenyl raeynpe-hadoge
bensyl - 16 or fo Bike OiepbaRYomyFo ToBY MooReHsRAIL HOYS-2redon GRRO gpay b0
nl e, bondSRR PSR S B b0 of ot | mg or oups for —carboxyl i ¢ aci d
include Cl1_6 al kyl or benzyl esters.
The skilled 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 heterocyﬁlic groups under conditions knbwn to those
skilled in the art, for example as described in Comprehensive Heterocyclic
Chemistry II, edited by AR Katritsky, CW Rees and EFV Scriven, 1%

Edition, Elsevier Science Ltd., Volumes 1-11 (1996).

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

mixtures using conventional techniques.

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

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



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

Protecti mgogroups nmay be renpved in accordance with technPqueBomhsah are.
15 wel |l known to those skilled in the art and as described hereinafter. The
use of protecting groups is fully desc4jbed in "Protective Goups in
Organic Chem stry", edited by JJ.WF. MOnie, Plenum Press (1973), and

P oM vt st o S RPich 'R 858 Bierisr mrat € b e My b SRR | 7
appreci ate Loatod BoAfdleid 0 QU@ HABOMIISroBhs 138 hOAYT fblide an

alternative, and, sone occasli ons, "nore co ni ent, Tmanner, the

i ndi vi dual gpige@siyshegsdiapnblikohtly] haovepn (emy rbe-teyldmetd/lsityl2 %er-
different order, and/or the individual reactions may be perforned at a

di f f erent sbuaiyddiphenylsilylvor dtimetlaylsidyl)i tasrahydinpyiranpdnerd redkyleerbatiskd t o
and/or chem cal transformatio perf%%ged upon ifferent .internediates to

those. aSso&fapsdeife mitAversdetiylcabs BYQ%}-asu&%@@tRISWCFan@%P%4446

PCT/ SE01/ 01544 46 Thij A end J | fac t he
nature of o %eran?laﬂctlfl%‘r‘}@% {)%t?zgg’pstgﬁllr_lgﬁstgfn({x%f;%r%ggg%r ? f%ﬁé%rn §§ﬁ%§? ?g-t e, the
avai l abilit ' ﬁ;(ﬁl% i ' idtdedepy (i f
any) to be gﬂgg?g@k% e EW t he %yggﬂﬁl@%ﬁ%ﬁ?gg%&%ﬂ%@?\% wi |l influence
the choi ce gfiaidmgernnclubiat béerwylegdatbonyhe Buatbit gyotdeeinge gsdwgss fot he need,
and type, o rotecting groups that are enployed, and the sequence for
acconpl i shi agrborplie geidneelude Gits alkyl ordesgybesterispr eci at ed by t hose skill ed
in the art that, although certain protected derivatives of conpounds of
formul al?, which may be nade prior 10 to a final deprotection stage, may

‘ : v ek n - d
par ont or i | yRoeraravd i HpRizedt 4f AmeBRh sy B aRE A BB o m
conpounds Ofy 4§ drVEMNthe @Bactbinidlety described hereinbefore.

Protecting groups may be removed in accordance with techniques 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 Chemiétry”, 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 occasions, 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).



phar macol ogi cal |y active. Such derivatives nmay therefore be described as
"prodrugs”. Moreover, certain conpounds of fornmula | may act as prodrugs
1s of ot veo ovepounds of formula I. Al prodrugs of conpor@USE@io1sar nul a |
are included within the scope of the invention. 20 Sone of the

internedi ates referred to hereinbeforegygre novel. According to a further
aspect of the invention there is thus provided: (a) a conpound of formula

1, as hereiphefare, defined, gr a protected derivative_thereof; .(b) a
compound of &5 Mlleepend dateriia; ofb GRS SHER i 8k TBTS O RS SOBRLORAL vat i ve
t hereof; (c) 0 d_of r ! I | . o a 25

pr ot ect ed degrrl%ést ﬁif/égé' lgraegé;IC%%E‘X%[%%%%RE%&QQE%%{gefﬁﬂeg}gg%%%gi nbef or e
defined, or &dRhehesbeGns erdufpdthat a8 fo HeLddopt&P RIS, B ergfl a X,
as hereinbefore gefi nedé,dgordpg4 pr%}te(cit edﬂdgri vatof%ve t her elglf, e( a conpound
of  fornmul a cKehdistrp$nveived madf mfleetded theechoiot of rpageine chatdisdesed viat thee

t hereof, (g) . a conpound of fornmula XVII1, as hereinbefore defined, or a
prot ect ed 3cagksyndetigestehsr disf need) and dyppoahdbretectivengraups that aare

her ei nbef ore delfiggd 02/ 04446 PCT/ SEQO1/ 01544 47&%@ ovi ded that at |east
one of R3a &MeP'RY ’@ﬁ%géﬁﬂ%encﬁ(%%m 15@&4@(@?ﬁyn St epresents a
structural fragnent of fornula | a, as hereinbefore defined), or a
protected derivative thereof, (i) a conpound of fornula XXII, as

her ei nbef or g dﬁflidlﬁﬂbém%&‘édi@t@dtﬁ}aﬂmaé skBRALinOMe i tHA3aaRRcLIN bertARr esent s

5 -N(R39) R38c, wherein 9 represents a structural fragnent of formula |a,
as her ei nbgfroteetededdrnadiyves of canpoonds b€ dorderla Tawhweh magrisomadepdiorj ) a
conmpound of fornmula XXI1l, as hereinbefore defined, aor a protected
derivatile ttAcr 8871 deprotgssionqsiags, Mmay Mot Hopsess PRETRAGOLBEIGHE ACHBEA@SI ncl ude

t hose i n which: when a and. R.3b .i ndependgntly repnresent . H 4 al kyl,

G or N R3S HSo ek iihsee iRl BRGRIRAAE' oy AN °aRd redrier
metabolised in the body to form compounds of the invention which are
pharmacologically active. Such derivatives may therefore be described as
“prodrugs”. Moreover, certain compounds of formula I may act as prodrugs

15 of other compounds of formula I.

All prodrugs of compounds of formula I 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 hereinbefore'deﬁned, or a protected derivative thereof; (g)
a compound of formula XVII, as hereinbefore defined, or a protected

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



then R2 does not represent: (i) CN, 15 (ii) C1_6 alkyl optionally

substituted by OH N(R30)R31 or Het9; wherein R30 and R31 independently

repr esentwolp2/a4® al kyl or C3.8 cycloal kyl); and Het9 repeESEONESHEN

unsubstituted, saturated .3- to 8-nenbered heterocycle containing one

nitrogen atom (via which atomthe 20 terocyclic group is attached to the

rest of the nolecule); (iii) CL.6 n-alkyl, which alkyl group is optionally
N

interrupted by 0 and is _term nated,by R30) R31 or OR33. wherein, one of
R30 and R31(prepidsdethat aHlenst paemfiR's f utepmesents M(BedR- > gyherein

PR AT el kgl S VR B SR,
substit ol LB gt R BT 10PR odhBhld W Tenhle BRIl

phenyl subshfeiitRgotenddfiveediiravided that at kasi bhonf (Rl aid RE® vepresmtpoi nt of
attachment) by CO2H or NH2; 02/ 04446 PCT/ SE01/ 01544 48 (v) -S(O) 2R22,
wher ei n R22-N&pT I ehtwheeeniyl sspveseintue stiucralhzagment obformpdadapasi ti on

{00 20 o5 Premoeton P&fgeﬂ%r?aggﬁ%%@ S ters. prdd sompedret a- or
- posi ti 2 bveto. ' NH2; and
P bor s e forfrilh ST G HellibDERR hOimet, af bR RN derfarSERRbRpe N B0

is term nated by phenyl, which phenyl group is substituted in the neta- or
para-position (relative to the point of attachnent) by CO2H or NH2, and
whi ch al kyl Congdunids off fiseiulagl grht Hhyabe tleatiGhgabiichidenthoselmtvhivh:t o t he

ot nt Oflo . E}V?l%gnlgﬂtan(cjlfR;bhigdg;eenrcl%lnﬂy represent H, C\4 alkyl, OH or N(R**)R*®;
and
R¥ represents H or C,¢ alkyl;
then R* does not rei)resent:
@» CN;
15 (i) Ci¢ alkyl optionally substituted by OH, N(R’®)R*' or Het’; wherein
R*® and R*' independently represent H, C,s alkyl or Cs3 cycloalkyl);
and
Het’ represents an unsubstituted, saturated .3- to 8-membered
heterocycle containing one nitrbgen atom (via which atom the
20 heterocyclic group is attached to the rest of the molecule);
(iii) Cy n-alkyl, which alkyl group is optionally interrupted by O and is
terminated by N(R*)R?' or OR*?; wherein
one of R* and R*' represents H or phenyl substituted in the meta- or
para-position (relative to the point of attachment) by CO,H or NH;
25 and the other represents H or C,_¢ alkyl; and
R** represents H or phenyl substituted in the meta- or para-position
(relative to the point of attachment) by CO,H or NHjy;
(iv) -C(O)R'®, wherein R'® represents H or phenyl substituted in the meta-

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



group) by O Conmpounds of formula Il, I X and XI that nmay be nenti oned

i nclude those in which: 15 when R3a and R b independently represent H,
Cl_4 al kywootd4e¢ N(R39) R38 R39 represents H or Cl1_6 al kpCT/SeEmdh1R4 and R5
both represent H, then R2 does not represent CN, -C(O R16, -S(O 2R22,
-S(0) 2N(R23) R24 or Cl1_6 al kyl optionajdy substituted as defined

her ei nbefore in respect of R2. 20 Furt her corrpounds of fornmulae 11, |IX and
Xl that may i ncluge those i ch: R2 represents Het8
~C(O R16, 65 Mlmﬁ) F@f@?esen‘[sc}zqw%t‘?&tﬁ& qéng?he{’ €ft) 0oR21,

-S(0O) 2R22, -S(0O 2N - ClE N 7 or Cl 12
al §<yl) (V\/ni ch gi| (%?Séﬁﬁn%rflazt%&t}gtp%%%Og%?or ?Ig M@%ﬁﬁe or nore
substituent g,:sel Boyas 8, O N( R29a) R29b, - N(R30) R31, -OR32,
-S( O rR33, ﬁ/af S%@teﬁ%dgi mﬁnl W%@BZV\D 02/664)44ES PCT) SE01/01524 )49 R16
represents Het 1R orreftbséntal IshibnyiwkirbshitateRly in gtheupers- opt ipamatpogition
substituted and/or term nated by one or npre substituents selected from
hal 0, -CH, CN(reN(1R34<)md5pomt9¥afémmétt) by ORp2 pepibsends Het 14 or Cl_6

al kyl (which al y4l rou g onal | 5 substituted and/or termi nated by
one or nore su gtsséloé 1 3%%51(1 hal o, -OH, -CN, Het15 and aryl);

R23 . . SR36b;

R30 1 opr eenid géf %g%*%%(@h%?aﬁ@?g?w b ahrnged by st o

represents Cl_6g@kVik subtitdled mOmEdaer ph DHSIRBER (Ratividio Re@diR37¢) R37d
of attachment) by CO,H or NH,, and which alkyl group is interrupted

10 at the P-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 NR®)R*;
R*® represents H or C,.¢ alkyl; and
R* and R’ both represent H;
then R? does not represent CN, -C(O)R'®, -S(O)2R22~ -S(0),NR®R* or
C,. alkyl optionally substituted as defined hereinbefore in respect of R”.
20
Further compounds of formulae II, IX and XI that may be mentioned
include those in which:
R®>  represents Het, -C(O)R', -C(S)OR, -C(SNR'R",
[COLNR®R™™,  [C(O),OR*,  -S(O)R*,  -S(O)NR®)R¥,
25 -C(=N-CN)N(R®R®, -C(=N-CN)OR? or C.;, alkyl (which alkyl group is
substituted and/or terminated by one or more substituents selected from
_C(O)R®E, -C(ONRPHR?®, -N(R*)R?!, -OR*, -S(0),R>, halo, -CN and

nitro);



Medi cal and pharmaceuti cal use The conpounds of the invention are useful
because they possess 15 pharmacol ogical activity. They are therefore

i ndi cat edv@s2/ptaa¢ maceuti cals. Thus, according to a furthereT/aspaassdof the
invention there is provided the conpounds of the invention for use as
pharmaceuticals. 20 In particular, theqgonpounds of the invention exhibit
myocardi al el ectrophysi ol ogi cal activity for exanple as denonstrated in

t he test dﬁ&prl bed beI OThe & vention. ar etth expect ed
to be usefu r?eBIEﬁSﬁmtSh 125 %y g:giﬁylal Gt ﬁLkY r 88t 6P 18’?? t hni as,
and i n part%&%&lﬁ{le@td’ éﬁ ?é}ijnnXt%?tléy ; rea‘?r %&Qyédib'ghﬁi%n F&eﬁ@ﬁp?’dﬂgs of the

i nvention a sTin ment or prop axi s of cardiac

di seases, ORaloN-OAJLCRL LN(IQ“MQP%@(! ah@ Heatt'yli ac di seases, 30 in which

arr hyt hm as are believéd to play a ngjor rol e, includi ng i schaem c WO

02/ 04446 PCRFSEOpIREmE4 Het healy. 6daﬁ<gzdis(awh$hddﬁfylhgmup aist apkpnaulilpcar di al
infarction, heart failure, cardiac surgery and thr.onboenmbol i c vents. In
the treat mesubssfuted rﬂiWan%m%’fGﬁfp@m‘P@@ oF mage subsHRenEy selgedpEeR 5 found

to selectiv Lac re arization, thus prolonging the Qr
i nterval, ﬁ%’%ﬁh ]tglai%t agyoléxhi bit class Ill activity. Al though
corrpounds oﬁ_z:{ ?ﬁése%{%rﬁl en tgﬂ(é/? nef HyWﬁ otcﬁgg?()@%b & Z®) gRPGbactl vity in

parti cul ar, reat ne mode(s) of activity
is/lare notRﬁfb@@mﬁtSIHeﬂ‘%sqom@d Uqcl)mzsmcdla@(O)wR 6)}2)27 Ying to a further
aspect  of the invention, there’is I‘OVId d a nmethq treatpent of an
arrhyt hni a R chrepetsents cdipy | salky deﬂtst ratG(@bPo ,a -@(@)%eutl eal ly
effective anpunt of;;a ggnpound of the invention to a person suffering
from o0 suse@PNE e such a condi tion.

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 arrhythmias are believed to play a major role, including ischaemic



15 Pharmaceuti cal preparations The conpounds of the invention will normally
be . admnistered orally, subcutaneously, intravenously, intraarterially,

t ransder mvad by044isit r anasal |y, 20 by inhal ation, or by anyPOT/REC/(q&Hent er a
route, in the formof pharmaceutical preparations conprising the active
ingredient either as a free base, a phk@rnmaceutically acceptable ion
exchanger or a non-toxic organic or inorganic acid addition salt, in a

DAt ont to BERR)GarEe) WaUeh! 1oFAS oo BUPS BEA of AT SRt Bt he
conposi tions be adm n doses. The corrpounds of the
i nvention nﬁ?rr@%s%urgg C%ﬁg%gge@hogﬁy or?[ge drugs useful in the

treatment of arrhythm as and/or other cardiovascul ar disorders. 30 WO

02/ 04446 PCT/.SEO1/01544 51 According to a further aspect of the invention
there is this theavédiedna ofmmgi@mmmdmﬁthmmwmﬂondhmgs becmrrpound
of the invention in adm xture with a pharmaceutically ccept adj uvant,
diluent or dound & selesuvclarbdfdaﬂaqarc;w@dg@aazatt% toypIBa a]i*fhén nventi on

th t t t of. bout 0005 100 [ kg bod
wei ghtergltoegﬂlcr"aéed:ﬁe S et ha PabBHtoD. 6% Bl S50y RA daght at
parenter al oilh3t HFHS fivetliSn $A0P BULH Told 1d1ExhBHEARLONT BEk ity e

advant age tﬁ ey are e O agal nst cardiac arr yt m as.

Conmpounds O@aﬁmww hé GReatfynted B arhathenibd|ethaiiviabtia@y ofhativityeis/amay be
nore efficacious than, be less toxic than, have a broader range of activity

(i ncl udi ng mhnbndssar@iyaﬂytmtﬁdtinrthtsm};atssof cl ass |, class Il, class III
and/or 15 class IV activity (especially class | and/ or class IV acti vi ty in
addi tion0to

According to a further aspect of the invention, there is provided a method of
treatment of an arrhythmia 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 preparations comprising the active ingredient either as a free
base, a pharmaceutically acceptable ion exchanger or a non-toxic organic or
inorganic acid addition salt, in a pharmaceutically acceptable dosage form.
Depending upon the disorder and patient to be treated, as well as the route

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 Ill activity)) than, be nore potent than, be |onger acting than,
produce fewer side effects (including a |ower incidence of proarrhythm as
such as wonzedes de pointes) than, be nore easily absorbrdrSh@mis4ar t hat
they may have other useful pharnacol ogical properties over, conmpounds
known in 20 the prior art. Biologicalsffests Test A 25 Primary

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

i ghi b d d_Th . f
Gast one. wABOBURG 8 F HBraepaRpdErt M thvetpp cBee (L8 S gt op
water during, ga%ceaﬁmo%m ABAORAARIRETY ST Ar B2 Maashegi a ves

i nduced by raperi tonea I'njection obarbital (40 to 50 ng/kQ)
and cat het epgmeiige W@?&Mcb@ﬁ@l@%c@p{aﬁlé shijavagy dilddarorbhate. pressure
recording and bl ood sanpling) and into one jugular vein (for drug

i nfusi ons) . SNéeblee deilgcdasesies ther eopipaueds af thwelm\ramiﬁ@nf or th@r@pcldﬂmg of 5
ECGs (lead Il). Athermstor was placed in_the r m and t eanl

pl aced of atlf(l’»éf—nl@fﬁgo'fbhﬂmag%tar@ @bgut 840z tq é%)e 0@6’ et 5 and
38.5C. A tragheot p rf and t

ventil at ed \'f%:“1 s rgé{? Lﬁygﬁgg n@orﬁ elgié ?{p te%ltér)élset to
keep bl ood gas€si H;uﬁ the nor mal range for the species. In order to
reduce aut onom c |n uences both vagi were cut in the neck, and 0.5 ng/ kg
of propranolol 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 hor acot ony Tmrmbmpomtafrthdenvegﬁm kavet theradepriege bt théY areedediiyyy of the
nonophasi ¢ actjon gotent (MAP) was applied to the left ventricular free
wal | . THE elgainsheprd 188%n position as long as an acceptabl e signal
coul d be recorded,

Compounds of the invention may also have the advantage that they may be
more efficacious than, be less toxic than, have a broader range of activity
(including exhibiting any combination of class i, class II, class Il and/or
15 class IV activity (especially class I and/or class IV activity in addition to
class III activity)) than, be more potent than, be longer acﬁng than, produce
fewer side effects (including a lower incideﬁce 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.



otherwse it was noved to a new position. A bipolar electrode for pacing
was 20 clipped to the left atrium Pacing (2 ns duration, tw ce the

di ast ol i wophe@ashol d) was perforned with a custom nade coPET/aRd1/0dsu4r ent
stinmulator. The heart was paced at a frequency just above the normal sinus
rate during 1 mnute every fifth m nus§®2 throughout the study. 25 The bl ood
pressure, the MAP signal and the lead Il ECG were recorded on a M ngograph

ink jet recqrder, (S enmens-El en). . S ed
(saml i ng. 1 AGRENESP SO00Ta0 am SREGRH ol RbALE SoHeLBLathal 81 °C
paci ng sequense ,andst i1 bAfkellweROAREIUAI TRPoAOLARHNG R fsr®l66d Si nus
rhythm The signdal sTwere processed using a custom nmade program 30 devel oped
for acqui si pieRsursndcadalgy shé bidodpburspling) gindaints ogaghgulme s @dr dougho

02/ 04446 PCT/ SE01/ 01544 53 experinental animals (1:see Axenbor g. and_Hirsch,
Conput . Met imfdsioms)ogiNesdle Blestredes avere Jdaqedoon)the limbs ifek regar of e

i sted of taki t . t | dj .5 5. m t t,
conel st ed oL K0, o Pazal cont Lol oot dhngs o SMPMES N o
the first d f the t ] t i i 2 L
A R N R

was startedqgndca new recording was made. Five minutes after the previous
dose, the next dose of test substance was administered. Six to ten to
consecutive doses were given during each experinent. Data analysis O the

nunmer ous vari abl es nmeasured in this analysis, three w? e selected as the
most i npor t dntraghwmotaroypeasi pesformed and) the enanalovasetitiviallyorsriiied Withe 15

three variabl es se] ected were the. MAP d tion at, 75 pergent repglarization
during péci APMAeORUST Bf@e?W?ﬁ aming yeRtR %%r?‘&h‘?’d‘%%’ @]Oﬂé SP0%F Wﬁ%‘ﬁ as the
interval be e [ I's t Rk ul ar

MAP)  durin pggﬁ%,raggé f?#te}Rﬂggerc?égi atﬁle (raft?(r%?a%ﬁ%g&%tﬁgmtﬁgli nt eeraI during
sl nus both vagi were cut in the neck, and 0.5 mg/kg of propranolol was given

intravenously, 15 minutes before the start of the experiment.

15 The left ventricular epicardium was expoéed by a left-sided thoracotomy, and
a custom-designed suction electrode for recording of the monophasic action
potential (MAP) was applied to the left ventricular free wall. The electrode
was kept in position as long as an acceptable signal could be recorded,
otherwise it was moved to a new position. A bipolar electrode for pacing was

20 clipped to the left atrium. Pacing (2 ms duration, twice the diastolic
threshold) was performed with a custom-made constant current stimulator.
The heart was paced at a frequency just above the normal sinus rate during 1

minute every fifth minute throughout the study.

25 The blood pressure, the MAP signal and the lead I 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 rthythm. The signals were processed using a custom-made program

30  developed for acquisition and analysis of physiological signals measured in



rhythm . Systolic and diastolic bl ood pressure were neasured, in order to
20 judge the haenodynam c status of the anaesthetised animal. Further, the
ECG was oveoked4d or arrhyt hm as and/ or nor phol ogi cal chanpe®SEGigs4¥ean of
the two control recordings was set to zero and the effects recorded after
consecuti ve doses of test substance were expressed as 25 percentage
changes fromthis value. By plotting these percentage val ues agai nst the

currul ati ve dose.adn ni st ered before each, y.ecardin i S ossible to
const r uct d8§8@rﬂ18§‘bt6ﬂ§%l%§ § .A’?eﬁl%ﬂﬁ %n%sa%g;?{g%%p%%tlp TOSEHEY at ed

t hree dose-r S r one for MAP duration, one for AV- conduction
time and onﬁ?@?ﬂtﬁé(\%iqg?)}r equency (RR interval). A nean 30 curve of all
experinments performed with a test substance was cal cul ated, and WO 02/ 04446
PCT/ SE01/ 01544 54 potency val ues .were derived fromthe nmean curve. All
dose- r esponghec tast gzocédure hesmsistorhenfi tabmiigs twer basab neintrad t eegotdings, n2ar

connection of the data _points_  obtained. The cunul ative dose prolonging the
MAP dur afi omnipyites @psrty diaing hethipases snd sigus ﬂ&’é}émaﬁ’%ﬁ &ﬁé@%ﬂ@%’é‘%ss t he

| 11 | hysi i | f th d i i i
(DL0) . Test TR0 hY Hreottr Po b Bohotbumoc b A0red 48 5 vabBET 2o Get ot
bl ockers of (4 %ﬁ,gﬁ'ﬂoa’éﬁ%ﬁiu rorr!vfehﬂ:at{ﬁeféw F@bds%é’oﬂcﬁtr’oTﬁfge iﬁ’lﬁ@ég'[ﬁér bl ockade

was determ néd using a titre plate base screen nethod, based on

nenbr ane potgBinigakas BRREEand a GleWc fofdihg oval- mhdeatidde minaeesfaftorahbast s.
The menbrané potential of glucocorticoid- treated nouse fibroblasts was

measur ed usipngvibhudosss demoextofloschef tesissubstinke whseadbniBadaned) | SiwHiodancoul d be
reliably detected using a fluqrescence |aser 15 i magi ng pl ate reader

( FLI PR) ‘10Ex sPBsesitiKe 9pSes Wele A EeN FWang pachcXpsias8i-um channel was i nduced
in nouse fibroblasts by 24 hours exposure to the glucocorticoide
dexanehasone (5 M. Bl ockade of these potassium

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
15  three variables selected were the MAP duration at 75 percent repolarization
during pacing, the atrio-ventricular (AV) conduction time (defined as the
interval between the atrial pace pulse and the start of the ventricular MAP)
during pacing, and the heart rate (defined as the RR interval during sinus
thythm). Systolic and diastolic blood pressure were measured. in order to
20  judge the haemodynamic status of the anaesthetised animal. Further, the

ECG was checked for arrhythmias and/or morphological changes.

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 éxperiments performed with a test substance was calculated, and



channel s depol ari sed the fibroblasts, resulting in increased fluorescence
of DiBac4(3) 20 Muuse Itk fibroblasts (L-cells) were purchased from

Aneri can W@ ps044@ul t ure Col | ection (ATCC, Manassa, VA), anBCWsE@/sd4t ured in
Dul beccos nodified eagle nedi um supplenmented with fetal calf serum (5%
vol/vol), penicillin (500 units/m.), S reptomycin (500 g/nL) and

L-al anine-L 25 glutam ne (0.862 ng/nL). The cells were passaged every 3-4
days using p&%ﬁ«?}i’éfﬁg@? V\%rggé d ﬂoﬁ‘f"{h(é'dfég &f'r@e pWFHQ?&-&s@Uﬁsfee&ﬁ%ssal i ne,

G bco BRL). ays prior % experi suspensi on was pi petted
out into clgathesdel &ﬂrﬁé@@'ﬁe@bﬁﬁdc@edt%ﬁhﬂ@iﬂcoﬂhéétﬁﬁl 6Lt dta paint25 000
cells/well. WO 02/ 4446 PCT/ SE01/ 01544 55 The fl uorescence probe Di Bac4( 3)
(Di Bac Mol egbtharedprDive symuisive stde tpoolongmzuthe Mét?odanﬁopdl;eﬂ]@%afmnﬂ Bac4( 3)
maxi mal | y absorbs at 488 nMand.. emts at 513 _nM__Di Bac4

bi soxonol , thedbaspline was vegdes aalipdehn @Gééssaﬂle Ghags AL ﬁﬁ@tr@@hywoa@glau ve

char ge, the distri i on Bac4(.3 the 5 nenbrane i s dependent
upon the t rB?FQH@ﬁBEﬂW@gSBVéW%r%NeSﬁ 21ttl I@’@fl depol ari zes (i.e. the cell
interior becomes |less negative relative to cell exterior), the D Bac4(3)
concentration inside the cell increases, due to electrostatic forces. Once
inside the ¢gdlg Di Bac4(3) nolecules can bind to |ipids and prot ei ns,

whi ch causes—am increase in fluorescence em ssion. io Thus,

depol ar i zat Ghucombtticdié-treatdde oicede Hibrablastscascagnodel O Seieal Bl)ockfﬂrSu@f escence.

The change 1n D Bac4(3% fluorescence was detected by a FLIPR Prior to
each experlﬁ@rdela shed 4 tinmes in phosphate- i5 buffered

i PB d The I ted with
2 Dol RS Ao B L oSl A8 o e iR o0,
reached (usyglbly /fh88, L8:¢8 Bl méfhbta pbiatibPhafeasbfREEocorticoid-

+treated mouse fibroblasts. The membrane potential of glucocorticoid-

treated mouse fibroblasts was measured using fluorescence of the bisoxonol
dye DiBacys), which could be reliably detected using a fluorescence laser
15 imaging plate reader (FLIPR). Expression of a delayed rectifier potassium
channel was induced in mouse fibroblasts by 24 hours exposure to the
glucocorticoide dexamehasone (5 pM). Blockade of these potassium
channels depolarised the fibroblasts, resulting in increased fluorescence of
DiBacyg. '
20
Mouse ltk fibroblasts (L-cells) were purchased from American Type
Culture Collection (ATCC, Manassa, VA), and were cultured in Dulbeccos
modified eagle medium supplemented with fetal calf serum (5% vol/vol),
penicillin (500 units/mL), streptomycin (500 pg/mL) and L-alanine-L-
25 glutamine (0.862 mg/mL). The cells were passaged every 3-4 days using
" trypsin (0.5 mg/mL in c;,alcium—free phosphate buffered saline, Gibco BRL).
Three days prior to experiments, cell-suspension was pipetted out into clear-

bottom, black plastic, 96-well plates (Costar) at 25 000 cells/well.



was added, using FLIPR s internal 96 well pipetting system Fluorescence
nmeasurenments were then taken every 20 sec for a further 10 mn. Al 20
experi mewa@ omerses carri ed out at 35C, due to the high tenpPCEERI11544
sensitivity of both delayed rectifier potassium channel conductance and
Di Bac4(3) fluorescence. Test substanceS5were prepared in a second 96 well
plate, in PBS containing 5 M Di Bac4(3). The concentration of substance

prepared was. 10,4t i t hat  of desj C i i ri ment
as 25 an ada}htei %H_rlgg%:nfs Qﬁolgﬁ_t]? {oj%acé@ctjfr)?ﬁéejdtf %bﬁ‘?ér}gglgh%%n%%sp_ﬁgﬁgance
during the ,expgfd ﬁ%ﬂibrax@?@fe‘nﬁhﬁeD(iEQCJ(\{? MBEmHES hHaSHR AUV hVEag@Nt r ol ,
i.e. to determne the maxinmumincrease in fluorescence. WO 02/ 04446

PCT/ SE01/ 01%4dts 6 18utMe-DiBdd,ds alsieskdnol datdethit nenedwivebpohargkdas, was
performed with the G aphpad Prism program (G aphpad Software Inc,, San

Di ego, CA). pfe§t Dus tvetsabegativeStheange,i thy distribasion inbilBetis) Aprasa et r o
screen was set up to.deternjne the netabolic stability of t.he, compounds of
the invefti Wml?“ﬁ‘@eh’épgﬂj%n 28 qﬂoé‘c[tf%%r@ﬁm‘ﬁ%@{‘e r%,gntﬁa&bb‘?tthgnae at with
NADPH as co-;_ 10 . d;. . JE i1 : oLLipws: S-9
(3 gl ) ORRERHPED s By R e BRAReF B hEpitivel PIRSS OCLHPIC ot
test C0rmo%ﬁféﬁo?ﬁetﬁee@agae§3)%§n@hﬁﬁtisﬂ hidedehd il Phcrbesds, cugpesnd and
terminated after 0, 15 1, 5, 15 and 30 mi nutes by raising t’he.len t he
sanpl e to akiscerodticNaedds. Onodinsidé they celbl Dadac,gyx rcdetiles can fhend to

concentration of test caonpound was neasured against an internal,K standard
by LC (fl uolipidsepaé/mivieins.cphicdhrauseshan Juoreash 4 dluarescece cghissipid

remai ning after 30 mnutes,.(and.thys t112) .20 was cal cul at.ed used as a
measur e 18 or H&’é‘?a@ol‘g Oﬁaﬁfmlf’}‘t V’lﬁ erqjﬂr%f@eeeﬂt ?)3 n 4Ps WP Mt Qgﬂggf‘@vay of
the fol I ow gy CXAERLES- The change in DiBacyg, fluorescence was detected by a

FLIPR.

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

determine the maximum increase in fluorescence.



Exanpl es 25 Ceneral Experinental Procedures Mass spectra were recorded on
one of the follow ng instrunents: a Finnigan MAT TSQ 700 tri ple quadrupol e
mass speocvoonef4ds equi pped with an el ectrospray interfackPC{/FEB/ VM, a
Per ki n- El mer Sci X APl 150ex 30 spectroneter; a VG Quattro Il triple
gquadrupole; a VG Platform 1l single Wx@2/ 04446 PCT/ SEO01/ 01544 57
quadrupol e; or a Mcronmass Platform LCZ single quadrupol e nmass

neumat | cal (G keaieRo Tkl FOephay MRTRARrE e TP e 130 R
300, 400 and
500 spect r onirEpid BEA R at@tﬁﬁﬁ?ﬁ?&@%ﬁ’%@%f g%b?%%‘%ménd 500 M

respectively, and at 13C frequencies of 75.5, 100.6 and 125.7 MHz
respectively. Alternatively, 13C NVR neasurenents were perfornmed on a
BRUKER ACE 2Z@6t Epectroneter at a frequency of 50.3 MHz. 10 Rotaners may or
may not be denot ed in spectra depend| ng upon ease of interpretation of
spect r a. 5 UnMefabelistahilx oftlgstd shifts are given in ppmvvith

t he sol vent as.internal stand ten But

the SOl vent b i G Rl ST e S TSRS et SR e ofpt 3
et hyl car ba br onoet hyl car banate 20 A m xt ure of

- br onoet hg?gﬁl %ghﬂgygfr:%‘brom 1eO%( 10.0 g, 0.049 nol), NaOH (1.84 g, 0.046
rml), water (50 nmL) and THE (200 nL) was cooled to OC. Di-tert-butyl

di carbonate (10.1 g, 0.046 nol) was added slowy to the
e hepatic S-9 fraction from dog, man, rabbit and rat with NADPH as co-

10 factor was used. The assay conditions were as follows: S-9 (3 mg/mL),
NADPH (0.83 mM), Tris-HCI buffer (50 mM) at pH 7.4 and 10 pM of test

compound.

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

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

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

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

25

General Experimental Procedures

Mass spectra were recorded on one of the following instruments: a Finnigan
MAT TSQ 700 triple quadrupole mass spectrometer equipped with an
electrospray interface (FAB-MS); a Perkin-Elmer SciX API 150ex
30  spectrometer; a VG Quattro II triple quadrupole; a VG Platform II single



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

sol uti on was2/ashed with water and purified by chromat ogr BREIVSE@m1844l | ca,
eluting with DCM to give 5.6 g (50% -of the title conpound. (ii)

4-[3-(3, 7-Di azabi cycl o[ 3. 3. 1] non- 3-yl )52- hydr oxypr opoxy] benzonitrile

HCO -saturated Et OAc (600 nmL) was added to a solution of tert-butyl 7-[3- 30

4- h -2- hyd ; [1-3,.7-di i l.o[3.3.1 -3 WO
027 Onane PoTnatbario Lian A LRlictmse, Pl Tl b ? Ul Svaibiie s
i nt ernati onal i j . / 6). i E 600 nL d
t he m xt Iur eg%cgl%gl?ﬁ%rr ZQP%![ q;ﬁ‘#@pg&@e 41%%#5&§0%%%t )e\%gpﬂr%tgmg uagder) o
reduced pr egﬁeﬁrﬁaﬁémy ARt e1e0Dspidly SafrRed (UT-MeD) ("H MR and %2003 (100

g) was' adde The suspension 5 was stirred for 12 h'and filtered.

Concent r at i DIMBf mehsurbinehtsatveregperéomine o tal BRIBOERoAAP BO0 and(Wayarel d. 13C
NVR (CDC13) : 6 28.9, 29.2, 32.3, 50.9, 57.7, £0.8, 62.1, 66.0, 71 2,
104.0, 1%5. 3001400 and13}) spectwematers; @perating #terH figauencies of 300, 400

{1 o boing S Bt SV DORE, 5 Fcththles WSl 81 Fos e o)
I non:3- 1) - 45 5%dk y%pgegggewegfg;gce dtl\%l}és‘;’?s e@&gﬂ%&%ﬂ&%ﬂﬁ? wepd 0. 25.6

nmol ) and ter r ono ar bamat above; 5.7 g,
2.56 mol ) g@ffoﬁﬁ@%ﬂ%%EUIQEﬁGA!UE'QOO'\Bsrp%ckani&efedtieﬂ fektaeNc(56f L) and
stirred at 60C for 60 h. The reaction mxture was filtered and evapor at ed.
The resi due50&8sMHa.i fi ed using colum chronmatography (DCM 10-20% MeCH
saturated with NH3 (g)), to yield 8 g (71 % of the title conmpound. 13C
NVR (CD®13) : b 28.4, 29.6, 30.3, 32.0, 36.9, 54.8, 58.4, 58.6, 59.5, 20
2258( n17 ;) 1, R%%argérslr%%y 1dr r]fl%,}5"I§dt blelger%dte& %ﬁ's%ectjfg’ %efbenc}l%%' 3por{: é‘?s’e'\@f (M) + =

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-

[3.3.1]non-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 stirred at rt overnight. The mixture was
concentrated in vacuo and the residue dissolved in DCM. This organic
25 solution was washed with water and purified by chromatography on silica,

eluting with DCM, to give 5.6 g (50%) of the‘ title compound.

(i1) 4-[3-(3,7-Diazabicyclo[3.3.1]non-3-y])-2-hydroxypropoxy]benzonitrile
HCl-saturated EtOAc (600 mL) was added to a solution of tert-butyl 7-[3-

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



Exanmple 2 4- {3-[7-(3, 3-D net hyl - 2- oxobutyl ) -3, 7-di azabicycl 0[3.3. 1

] non-3-yl]-2- 25 hydroxypropoxy}benzonitrile 4-[3-(3,7-Di azabicyclo[3.3.1

] non- 3- yIWe 22/bwsdlé oxypr opoxy] benzonitrile (see Exanple 1(PCYy/SEbousts 0.6 g,
2.0 mmol ) and 1-chl oropi nacolone (0.27 g, 2.0 nmmol) and K2C03 (0.27 g, 20
mmol ) were mxed in CH3CN WO 02/ 04446 FLT/ SEO1/01544 59 and stirred at 60C
for 1 h, and then at r.t. overni ght The reaction mxture was filtered and

t ed, 909 hg t 13)
6 52" 5070, ciporlfud (G2 % 548 udhple"E A S RORA Seonc B iR HETD)
Exla#p | éog giPC]T]/§E§8/Oéé96?m EA3AR: (6(3)@%*@) artd- the?miRufRalBtitMi Bt . FoA00 (M 2)
{3-[7- (2- Et ayh- 2Fhd s8lv3n# vt radetedundigr fediced Qﬂ‘aSkEMCQ’CﬂhB[I&SBhIE waon- 3- yl]
- 2- hydr oxypr opoxy} benzonitrile 10%%@3 7- Di benzyl - 3, 7-di azabi cycl 0[ 3. 3.1
] nonane- 9- odissdhvedsutMeCN d 3:@)‘}3@@ s (0 eghivad aéld@@r &h@’giuﬁbellsh@i

d d bed Ch , 9 1 1593- 15
By henzy i S D2y ahbios ] honca sise it e BB ame

d d dure described in J. Og. Chem, 41(9

To76. pp. 16850089 a SRS eyt 5, 7o 1 09 ey K

di azabi cycl b | -
N et hyl bi o5 SR R, S R 2, 3 0 o, P S onkne A

sol ution of 1@41} qugn4y9-13,133®| ag2hi cycl o[ 3. 3. 1] nonane (see step (i)
above; 97 g, 6.4 rrrml’) i n aqueous ethanol (95% was hydrogenated over

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

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

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

step (ii) above; 7.7 g, 25.6 mmol) and fert-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 NHj (g)), to

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

BC NMR (CDCl,) : & 28.4, 29.6, 30.3, 32.0, 36.9, 54.8, 58.4, 58.6, 59.5,
20 64.8,71.1,78.8,104.1,115.3,119.2,133.9, 156.4, 162.2.

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

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

25  hydroxypropoxy}benzonitrile

4-[3-(3,7-Diazabicyclo[3.3.1]non-3-yl)-2-hydroxypropoxy]benzonitrile (see
Example 1(ii) above; 0.6 g, 2.0 mmol) and 1-chloropinacolone

(0.27 g, 2.0 mmol) and K,CO5 (0.27 g, 20 mmol) were mixed in CH;CN



5% Pd/Cat 1 atm until tlc indicated that the reaction was conplete. The
25 catal yst was renoved by' filtration through a pad of Celite(r), and the
filtratewaoneamsrated under reduced pressure to give thePEDBREM/5HE
conpound in quantitative yield. 13C NWR (CDC13) : S 30.1, 33.4, 36.0,
52.5, 59.6, 64.3, 126.9, 128.3, 128.7,59138.8 WO 02/ 04446 PCT/ SEO1/ 01544
60 (iv) 3-Benzyl-7-cyano-3, 7-di azabi cycl o[ 3. 3.1 ] nonane

3-B I [

o) ves aredoeg FY0CLHE: TR oLFEELaRS The ERgNE g, T
di ssol ved i g &tfiRfed 804 Bldp de@f%dag%@gd Cg)(@()%) @fth@fﬁtle'rcftﬁnﬁoﬁﬁd(ture was
stirred at OC for 15 m nutes then a overnight, after which a

whi te preci pig alvRf opel;) THe 6, h3r.0ma8.60Ba o rast £d55. WAt@13, &7d,a59.3at ur at ed
Na2CO3 (aq) solution were added. The mi xture was extracted with ether. The
et her |ayer 5%6$é’péﬂa&,§d lgA®3dt,i1d8.3, IS 33§, 1PRAG, 22223 g (91% of the
sub-title conmpound.

3- Benzyl57 Fé@ M&(Mﬁ]—)tétf’fg(%é‘lnf@ yl) -3, 7-di azabi cycl o[ 3. 3. 1] nonane,

amoni um salt A m xture of 3-benzyl-7-cyano-3, 7-di azabi cycl o[ 3. 3. 1] nonane
(see step (iv) above; 10.2 g, 42 mml), NaN3 (2.92 g, 45 mol ), NHCL
(2.41 g, 45Exgﬁgml) and DVF (50 nL) was stirred at 100C for 22 h. DVF was
evapor at ed was added and evaporated, which resulted in 12 g of an
or ange- col oy [ pvikehyl-JMel , pBottstiazohs- }ﬂyB;T-dmdaHnyydoEparlajnowé rever sed
phase HPLC %l ving 5.8 g (469 of the sub-title conmpound. 20 (vi)

3- Benzyl - Mﬁdtowaq@(yébmmlt‘rdﬁol 5-yl) -3, 7-di azabi cycl 0[3.3.1]-
nonane ,?\Om xture of 3-benzyl-7-(2H1, 2,3, 4-tetrazol -5-yl)-3,7-di azabi cycl o-

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

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

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

15 (ii) 3,7-Dibenzyl-3,7-diazabicyclo[3.3.1 ]Jnonane

The sub-title compound was prepared according to the procedure described
in J. Org. Chem., 41(9), 1976, pp. 1593-1597, using 3,7-dibenzyl-3,7-
diazabicyclo[3.3.1Jnonane-9-one (see step (i) above) in place of N-benzyl-
N’-methylbispidone.

20

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

A solution of 3,7-dibenzyl-3,7-diazabicyclo[3.3.1]nonane (see step (ii)
above; 97 g, 6.4 mmol) in aqueous ethanol (95%) was hydrogenated over
5% Pd/C at 1 atm. until tlc indicated that the reaction was complete. The
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.
'3C NMR (CDCly) : 8 30.1, 33.4, 36.0, 52.5, 59.6, 64.3, 126.9, 128.3, 128.7,
138.8 '



[3.3.1 ]nonane, ammonium salt (see step (v) above; 4 g, 13 nmmol), ethyl
iodide (2.20 n., 26 mml) and NaOH (0.62 g, 15.6 nmol) was refluxed 25 for
2 h. The wobventsc was evaporated and the residue purified PgTAE@ANS44

chr omat ogr aphy (hexane: ethyl acetate (1:1), MeOH (NH3) 0-32%, giving 1.5
g (37% of the sub-title conmpound. WO 2/ 04446 PCT/ SE01/ 01544 61 (vii)
3-(2-Ethyl-2H1, 2,3,4-tetrazol -5-yl)-3, 7-di azabi cycl o[ 3. 3. 1] nonane 3 -B
enzyl - 7-(2-f:t 3 7-di azabicyclo [3.3.1 ]-
nonane (see\'¥! 824 720 HAAVIGY QO JIOBAR 5] ved in ethanol (5 nl of
95% was hydr hef : 50 t v | ght; atphyst was 5
filtered ovgré)a gg?gfl% Q‘S%c?g/%of?@qzlggnﬁ]% {gggi %E@ V\gisl) eégggg’at%% 0 give
0.2 g (56%)2%11{61')9v@ébdﬁskélk/@dciﬁnaﬁéﬁgnd wihl).) Ccffanogen bromide (9.8 g,
4-{3-[7-(2-Ethyl-2H1, 2,3, 4-tetrazol -5-yl ) -3, 7-di azabi cycl o[ 3. 3. 1] - non-3
-yl ] - 2- hydr 82 ypmepp digsobeedzonther 1(80 Jmléwas a}ldifr(hldyd)pmtSho&ty&%nz'B trile

i i | [ I i WO 99/31100; 0.18 g, . | d
S (5. et hy I BTG vel S AbBIC 30y 15 minojesy ARIABPR [ SV SIS oALRE (cee
t i ; . Q.. | i i i : 1.1 nm
of 800 1) hndtitsios il Precliilud Fhiredi®The Bk il Pvdiphleal Aaler e 1. 2
evapor at ed %fqrakg%gﬁagg%@mlmﬁwa{é ARicy TEORRQE AR ekgotaae: et hyl

acetate (1: 0-32%, giving 0.28 g (779% of the title
compound. 13GhNMRet.COIGY) ethe 1dvlerdwaB 9separaded tind3dridd @MgB0OplgRindl. 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 ER@sarg ©1Woyof the sub-title compound.
{2-Hydroxy-3-[7-(1, 3-thiazol-2-yl)-3,7-diazabicycl0[3.3.1 ]non-3-yl]-
propoxy}®benzonitrile 4-[3-(3, 7-Di azabi cycl0[3.3.1
] non- 3-yl) - 2-\hydr D% 0P PX 1ZQ01 J hid ep(Seey; (4 e; 1 g, 3.3
oly 2 b Ak Az S 7208 g,hggm&%éoﬁ 3-§1)(5 721 ABIR Fo3E. 1 InoRBRY,

ammonium salt

A mixture of 3-benzyl-7-cyano-3,7-diazabicyclo[3.3.1]nonane (see step (iv)
above; 10.2 g, 42 mmol), NaN3 (2.92 g, 45 mmol), NH,Cl (2.41 g, 45
15 mmol) and DMF (50 mL) was stirred at 100°C for 22 h. DMF was
evaporated, toluene was added and evaporated, which resulted in 12 g of an
orange-coloured powder. The product was purified by preparative reversed

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

20 (vi) 3-Benzyl-7-(2-ethyl-2H-1,2,3 4-tetrazol-5-y1)-3,7-diazabicyclo[3.3.1]-

nonanc

A  mixture of 3-benzyl-7-(2H-1,2,3,4-tetrazol-5-yl)-3,7-diazabicyclo-

[3.3.1]nonane, ammonium salt (see step (v) above; 4 g, 13 mmol), ethyl
iodide (2.20 mL, 26 mmol) and NaOH (0.62 g, 15.6 mmol ) was refluxed

25 for 2 h. The solvent was evaporated and the residue purified by flash
chromatography (hexane:ethyl acetate (1:1), MeOH (NHj) 0-32%), giving
1.5 g (37%) of the sub-title compound.



25 3.3 mmol ) and K2CO3 (0.91 g, 6.5 mvol) were mxed in DWF (15 nL). The

m xture was stirred overnight at 60C. The sol vent was evaporated, toluene

was addedvanziotshen evaporated. The residue was di ssol ved PaT/8Edydis44acet at e

and washed with NaOH solution (2 M. The organic |ayer was separated and

dried (Na2SO4). The residue was purified by chromatography 30

(hexane: ethyl acetate (1:1)). Yield: 0.57 g (45%. WO 02/ 04446
62 43C;NVR 13) : 629, 29. 4. 30 .

PCT/ SE01/ 01544. ) & (LG . . 8..53.0, 57.9,
60.7, 65.3, &) (ZERYICHLLZ A4tprazoly gl /- diagaticyelols, 31 poriany ™
Exanpl e 5 5 5 -7-(2-ethyl-2H-1,2,3 4-t -5-y1)-3,7-djazabi 3.1]-

N - Cyano- 7- [%B(eﬂ-zgy;rgopeﬁe}r,]oxy) -7- hyd?tf)a%ylp)?c?lpz/?]z ﬂll_a(zgt’)f,ygl_ot[ir’ai m;t hoxy-

benzyl) - 3, 7-giaslfseyabp (Vi3 -aBote] MOnGMNEs hmelydissiveddardtdendli(p mhesty|
N -cyano-N-(3, 4, 5-tri met hoxybenzyl ) car bam m doate
3, 4, 5- Tr i met %k bes hyldsogenetadiowd Sh PAAC 3t inatin)ovieasight.sTbe wetwlysi waso

i sopr opanol 0 ).- The mi xture was cooled to OC before, diphe
cyanocar Boni ’%&%Fégttc@e( E.I@dg‘?t] é@lﬁe%; tﬁ%@% elfap ﬁVﬁPf?rlaf%in@. gl’?‘ﬁgﬁ Beact i on
m xture was al l@m%ﬂg%ggéﬁg{%gcc{rﬂéqmﬁgd then stirred overni ght at that

t enper at ur e. rmed was filtered off and was then
purified by chronmatography DCM MeCH (gradient 100:0 to 99:1). Yield: 15
1.37 g (63.5% (ii)

N - Cyano- 7- [ @iif Y4-43 dTe(ZREtyAH-2 . M)y drtexypslapyl )} 3,M-didzabibydln[3.3.1]-

met hoxybenzyl ) -3, 7-di azabi cyclo [3. 3.1 | nonane- 3-carboxi m dam de 4- [3
- (3, 7- Di azabhay3+yd]-RshyslrexyprenoRy \ienzonikglgr oxypr opoxy] b enzonitrile 20 (see

| mot holly e AR et e paba (el Peraflioi ™ BRieht bRl GHinmo

i xed Wyid) g 1 t j 3 h. Th
\r,1\1lei<'ta u;nex\(/avas coolgg?ﬁt;@??(??éaé‘id?trﬁ@%f gggcjtleztlﬁa 1%1?—%%‘5&%?&%??1{-2%)6 of . ©
The product3 yagaiibidyd 6. DY naaeasceustap i X eVl Oradirasl) Weleo 1% ,

mixed in isopropanol:H,O (1.1 mL of 10:1) and the mixture was stirred at

60°C overnight. The solvent was evaporated and the residue was purified
15 by chromatography (hexane:ethyl acetate (1:1), MeOH (NH;) 0-32%),

giving 0.28 g (77%) of the title compound.

3C NMR (CD4CN) : & 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-yl)-3,7-diazabicyclo[3.3.1]non-3-yl]-

propoxy}benzonitrile

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

(see Example 1(ii) above; 1 g, 3.3 mmol) 2-bromothiazole (0.54 g,
25 3.3 mmol) and K,CO; (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%).



25 giving 1.67 g (92% of the title conmpound. 13C NWR (CDC13) : 6 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, 106%002/04446.2, 118.3, 119.1, 133.2, 133.9, 137.4, REBSBI1/6A. 2,
161.9, 176.3, 176.4. WD 02/ 04446 PCT/ SEO1/ 01544 63 Exanple 6 4-

{3- Ami no-4-[7-(butyl sul fonyl) -3, 7-di az&bi cycl o[ 3. 3. 1 ] non- 3-yl ] but oxy} -
benzonitrile 5 (i) 4-(3-Butenyl oxy)benzonitrile 4-Cyanophenol (30 g, 250

mol ) was mis3 it ! ) | ) i f m n.

4 Br oo | - bULONMRESBERT 6 ey P 4t S &7 s 5o, Ohia Pran The
reaction m e { BRI t rTaiti7iThe solids were filtered of
and t hen thiéé)g'(ﬁﬂ %/(Z%té’sf%?’f%dg’e%/g%%’rlaﬂg’. IH%(Z, 1r7<:}é?due was di ssolved in DCM
and washed with 1 N NaOH The organic |ayer was separated, dried (Na2SO4)
and evaporated, giving 37 g (58 %9 of the sub-title compound. (ii)

4-[ 2- (2- Oxi Eaaypb)eed hoxy] benzonitrile 15 4-(3-Butenyl oxy)benzonitrile (see
ste i) above; 37 0.21 nol) was,  mixe W th .6 g, 0.25 nol
andpD(CI\A) g 70%@})&111@:%[%1(410%3 pﬁenfoxy)-ﬂhy rgxymmﬂﬂ%?@ﬁ%gw%%r e Was)
filtered and 2 m ; . fdhni cess nCPBA. The

m xture was-Wwesheg WA NaHCER -4 S & €8 and evaporated to
give 38.7 g (97% of the sub-title 20 conpound. (iii)

4- (4- Ami no- 3- hydr oxybut oxy) benzonitril e

4-[ 2- (2- Oxi (ipPyen gt Mosydde V2@ Srtrinethocedeargicarbathimfitoagy 38.5 g, 204
mmol ) was m xéd wth aqueous NH3 (1200 nl, cone.) and isopropanol,k 25 (450
mL). The m X#i-drimethexybengylamine. (1.08omln4 63 mEwllovag dissRlpedaiict) was

filtered off bl 315 Mt 5™ Thehee R Adea 3100 viort &iph2dyd Of

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 1.37 g(63.5%)

(ii) N’-Cyano-7-[3-(4-cyanophenoxy)-2-hydroxypropyl]-N-(3,4,5-tri-

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

4-[3-(3,7-Diazabicyclo[3.3.1]non-3-yl)-2-hydroxypropoxy|benzonitrile
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 (CDCl) : 8 29.0, 29.3, 31.2, 47.9, 50.9, 51.3, 56.1, 57.1, 60.0,
60.7, 61.3, 65.6, 70.6, 103.9, 105.1, 115.2, 118.3, 119.1, 133.2, 133.9,
137.4,153.3, 160.2, 161.9, 176.3, 176 .4.



the sub-title compound. WD 02/ 04446 PCT/ SE01/01544 64 (iv) tert-Butyl

4- (4- cyanophenoxy) - 2- hydr oxybut yl car banat e

4- (4- Ami 1voe B2/bwadie oxybut oxy) benzonitrile (see step (iii) abPOWSE0IBAS@ g, 166
mol ) was di ssolved in THF: H20 (600 niL of 8:2). Di-tert-butyl dicarbonate
(36.3 g, 166 nmol) was added at OC. Th& mixture was then 5 stirred at r.t.
overni ght before being evaporated to give 50 g (100% of the sub-title
conmpound (V\Aéi ch used in the next step without further purification).
(v) 1- { [(.m}zgéoxycar bonyl )am no] net hyl} -3 -(4- cyanophenoxy) propyl to

met hanesul f gry ikt ﬂu(f&nammmg Sk / Wamte (see
step (iv) - 3 W and 4- yamno pyridine (10 nol %
were di ssobmnuﬁml@yrl d| ne (200 m.). The m xture was cooled to OC.

Met hanesul fonyl chloride (10.7 nL, 0.136 nol) was then added dropwi se at 15
0C. The m xture was allowed to reach r.t. before the pyridine was

evapor at ed. ?();ﬂ s, ad nd the.solution was washed wth 2 M HO and
wat er bef or 6) & 3‘3@ ECH(YQﬁ @Eat ed. The conpound was purified by

chr omat ogr a el ut t Ry 27
g of the sugt@((}( Og% Jr)‘rl‘pga(r)ldE W&%&@e%&ﬁi[e 1lt12 aKe(;gt o%e%g 3|) \étehyl]
-1-aziridi nesanhgwny) ghé Stl;red{foﬁ‘(f;cgﬁ{ln Bucl-@fwﬁ@tbiblayén)ea(ﬂmg] 320 hyhijol)

- 3- (4-cyanophenoxy)propyl met hanesul fonate (see step (v) above; 25.3 g,
0.066 nol) was addedddmuiptatise,t @td dart yheampation mmiyitro gers strphatedQ°L 7 g 7.8
mml ) and DCM 25 (170 mL). The m xture was cooled to 0C a d NaOH (50% (aq))
was added evemmight. ThE€her Sétllﬂ’se WS ﬁﬁéwdaquo@}é‘é then dhe hsq V?I?ts b@ﬁeg‘?e wat er

and DCM V\eggap%(%gteeg ]il?le res urél %vals CAiSSoIve i Eiﬂéf\fta%% WIRRLEdyvivh U ppat er,
NaOH. The organic layer was separated, dried (Na,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 thé sub-title

20  compound.

(ii1) 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.



dried and then evaporated to give the sub-title conpound. Yield: 19 g
(999 . The product was used in the next step without further purification.
30 WO 02M0d 4244RCT/ SEOL1/ 01544 65 (Vi) PCT/SE01/01544
3-Benzyl - 7- (but yl sul fonyl ) -3, 7-di azabi cycl o[ 3. 3.1 ] nonane But anesul f onyl
chl ori de was added dropwi se at OC to &4m xture of 3-

benzyl - 3, 7-di azabi cycl o[ 3. 3. 1] nonane (see Exanple 3(iii) above; 13 g, 60
nmol ), K2C0 Q. )4 AN b A, E &k agames 5 allowed to
reach r.t. ﬁ@%ﬁ@%ﬁéﬂ@?ﬁﬂmﬁe@%@m gutdrdgt%}lgz. Tianle al eaction mxture was
filtered thgQuokinghdbug, BRbxstltbe@berbbmttilvdsed ftep (B)ubeveyBLl3 g e1dvy|
acetate to g?ve 15 ¢ !(*915% y?)(?‘ th@ sub-titlwg COh‘pe!Cj)L(lnd. (viii)

3- (But yl sul #@iol) ) was 7ddselvadi oy cTHFH 1{6f¥hank lof 8:2).  Di-tert-butyl

3- Benzyl - 7- (but yl sul f onyl ) - 3, 7- di azabicycl o[ 3. 3. 1 i
above: 12, 7igirtsmaimi0y 3 hd oSl s AR AL (106 HEHE Sssgidhng

hydr ogenat ed. over, 5% Pd/ C 1.atm. overnight g | V$iSho that no
reactior ha%tlré‘?fﬁﬁtrY'Ecﬁveﬂfg%tg?%ﬂrgg%lr\ga%vaﬂo%( ggéglgg‘{‘fggr%ﬂn@vﬁ 2581 alyst (5%
Pd/ C) was agdedy.t . 1Rl 39 R&@ttep aGitto(2 fikther 15 The
m xt ure was gﬁ%@%ﬁég@%ﬂ %}?%%%t me over ni ght. Th% cat al yst was
filtered offmﬁﬁcawi OH was added and the mi xture was extracted with

t ol uene. Evaporation of the toluene solution gave 8 g (85% of the
sub-title conpound. 20 (ix) teat-Butyl

1-{[ 7- (but yl sul f -3, 7-di i cycl o[ 3. 3.1 -3-yl]- hy| '
- 3§ E 4- ((:y;;gﬁaglnéﬁ%nyéﬁi%%w:‘ e iﬁlﬁpﬁ%@thﬁlﬁ'g;@?ﬁﬁpﬁﬁi‘ﬁ}&%éﬁéé{bxy) et hyl ]

-1-aziridi necar box Iate,; (see step (vi) above; 1 g, 3.5 mmol) was m xed
with 3-{but a8 ' 7- di azabi cycl o[ 3. 3. 1] nonane (see step (viii)
above; 0.85.4,; I ' bRPRY ARGy LA chitbamaté € (§8eX L5 stirred
at 60C overF\e?ﬁtgI?t‘:‘i.t;1 @Jg%%ygﬁ%%nangppuri fi cyat ?%ln of the r(esi dueFeo%ﬂ)ssi lica
(DCM 2% Me@hhve; 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 HCl
and water before being dried and evaporated. The compound was purified
by chromatography on silica, eluting with DCM (5% ethyl acetate), to give
27 g of the sub-title compound.

20

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

1-{[(tert-Butoxycarbonyl)amino]methyl} -3-(4-cyanophenoxy)propyl
methanesulfonate (see step (v) above; 25.3 g, 0.066 mol) was mixed with
tetrabutylammonium hydrogen sulphate (2.7 g; 7.8 mmol) and DCM
25 (170 mL). The mixture was cooled to 0°C and NaOH (50% (aq)) was
added slowly. The mixture was then allowed to reach r.t. before water and
DCM were added. The organic layer was separated, washed with water,
dried and then evaporated to give the sub-title compound. Yield: 19 g
(99%). The product was used in the next step without further purification.

30



gave 1.5 g (81% of the sub-title conpound. '"H NWVR (CDC13) : 6 1.44 (3H,
t), 1.91 (9H, s), 2.08 (2H m, 2.1 (2H mM, 2.2 (2H, M, 2.4 (2H s
(broad)) wQosogad, m, 2.8 (2H, d), 2.9 (2H, dd), 3.3 WO PCI/SHIAG544
PCT/ SE01/ 01544 66 3.6 (6H, n), 4.3 (3H mM, 4.6 (2H, m, 5.7 (1H s
(broad)), 7.4 (2H, dd), 8.0 (2H, dd).6Ix) 4-

{3- Ami no-4-[7-(butyl sul fonyl)-3, 7-di azabi cycl o[ 3. 3. 1] non-3-yl]- 5

but oxy} benzpng)tj_ ez €7 { bB M fohy))3, 7-diazabicyclo[3.3.1]nonane

[ 7- (butyl sulf T 3 -3 yr'} -3-

( 4- cyanopheBaxahepiildpnyicelilbsidat wal sdded tdppwise) atlidCeto @. gigture of73mmml ) was
di ssolved in ethyl acetate &20 nL). Ethyl acetate saturated wth HCl(Q)
(50 nL) wasbenizided, ardigrgbicyieto[ Sslinonage rfissd uivample (1iowebou®s 48 Beach r.t.

for 2 h. The _ sol vent evapor at ed t esul tin esi du was

gi ssol ved i ROV m%@@ve(v Wﬁsu%ﬁ]gﬂ%‘ﬁﬁ@ g-’fh"i é‘b‘?{g‘?ﬁi‘é’aﬁave t he
i hydr ochl or t e tut ] - H) 1.z 435 z 15
Exanpl e g Tﬁfél}&'\?g%éurﬁgéh Itrlqsta1 }elg ‘{ggﬁ g@vépm%g%rﬁgyggé glk ':f F;['er Tlhﬁ r;é%%éé%ﬂanzze
wWith, or apakREOuRsy filteredMBENALS a qR8E Iofeldcd)ewRich, was thei eluédevith se
prepared according to the follow ng procedure: The appropriate. 3- or
7-unsubst i t ethetl acdthiepodiine 1§ ¢i (§588)wefche sulcHtEJompaundeact ed with 2 eq. of
the appropriate 20 el ectrophile (dissolved in CH3CN) in the presence of a
base (2.5 eq. of K2C03). The reaction m xtures were warnmed to 50-100C
Wen the r ac§' (A? .determ c_;) e ass spectral analysis), the
i norgani c 54! s 2 : oh m xture was added to an

25 CHOL% and TREYbr SRR U

o e NIV c Q42
951 Ak A oS e oy e i 1
The product ghyes;el anad, y3ee ehrhyl) HraCdreelviyd. in GahmeslndsS Ovinl h of 9586) anyd
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-Butyl 1-{[7-(butylsulfonyl)-3,7-diazabicyclo[3.3.1]non-3-y1]-
" methyl}-3-(4-cyanophenoxy)propylcarbamate

tert-Butyl 2-[2-(4-cyanophenoxy)ethyl]-1-aziridinecarboxylate (see step (vi)
ﬁbove; 1 g, 3.5 mmol) was mixed with 3-(butylsulfonyl)-3,7-
diazabicyclo[3.3.1]nonane (see step (viii) above; 0.85 g, 3.5 mmol) in
25  isopropanol (25 mL). The mixture was stirred at 60°C overnight.
Evaporation and purification of the residue on silica (DCM, 2% MeOH)
gave 1.5 g (81%) of the sub-title compound.
'H NMR (CDCl,) : & 1.44 (3H, t), 1.91 (9H, s), 2.08 (2H, m), 2.1 (2H, m),
2.2 (2H, m), 2.4 (2H, s (broad)), 2.6 (2H, m), 2.8 (2H, d), 2.9 (2H, dd), 3.3-



| ess then 90% were purified by preparative HPLC. Mass spectra of the
conpounds, where recorded, are in brackets: WD 02/04446 PCT/ SE01/ 01544 67
4- (3- {7WQet/dreesanophenoxy) - 2- hydr oxypropyl ] - 3, 7- di azabi BgTEB1A13441 | -
non-3 -yl } -2-hydroxypropoxy)benzonitrile; 4-(3- {

7-[ 3- (4- cyanophenoxy) - 2- hydr oxypr opyl ] 68- (1, 2- et hyl enedi oxy) - 3, 7-

di azabi cycl o[ 3.3.1 ]non-3-yl} -2- hydroxypropoxy)benzonitriIe 5 4-

{3-[7-]3- (4 C NPXY R ¥ r I

3, 7- di azabi cyéclw’ﬁgg LP? (?nOn 391 (ﬂ@@ﬁ pr’ogbﬁ‘a}%genz?ﬁtr 8)03 7-bis
(4- n|trophe@ggh 89 3, 7-di azabi cyclo [ 3. 3 1 ]nonane 4-(3 -

{7-[ 3- (4- cyanophenoxy) - 2- hydr oxypr opyl ] - 9, 9-t et r anet hyl ene- 3, 7-

di azabi cycl o [3. 3. 1] non- 3 yI} - 2- hydr oxypr opoxy) benzonitrile; 10
4-{2-[7-(4- cyanopheneth %@ dlazablcycl o[ 3. 3. 1LW n- 3 yI]ethyI) benzo-
nitrile; N (Xné '[{37A1T11140-f41‘ faugylsulfomyhn3) feiarabisyatoys B.1jnon-3-yl}-

-3, 7-di azabicycl o[ 3.3. 1 r]on 3- yl)net hyI]phenyI} net hanesul f onani de;

? cyano- Rk [ Mhﬁgﬁiﬁ'—ﬁyanobenzoyl )ami no] ethyl} -3, 7-diazabicyclo- 15
3.3.1 ]non 2

(712 (4 cy st B S TROEATIE RO 5 giagabievcloft 3 tnor S ollmstinl) 3,
-1- hydrOXye‘(Jﬂ-)éJy)iﬂﬁﬂZdhﬂky}prbpylcérba{rﬁﬁé(3(5& di fepzy(ixP, 7atbvazabh.oyclgd [3.3.1

]non-9 -yl) (methyl) am no] -2- hydroxypropoxy} b enzonitrile; 20
2- [ (7-{[ 6- cyldhmmel) meashgissellved my lefhyd, atetiitt (20 ol Eihyd laeﬁmsezturaiadyl]
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was dissolved in water to give a solution that was freeze-dried. This gave

the dihydrochloride salt of the title compound.
ES-MS (M + H)" = 435 (m/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
bispidine (dissolved in CHCIl;) was reacted with 2 eq. of the appropriate

20 electrophile (dissolved in CH3CN) 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;3N (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 coinpounds, where recorded, are in brackets:



3, 4-di hydro-2H 1, 4- benzoxazi ne-6-carbonitrile; 4-[3

- (7-benzyl -3, 7-di azabi cycl o[ 3. 3.1 ] non-3-yl ) - 2- hydr oxypr opoxy] benzo-
nitrile; WMo of/@xle/dr oxy- 3-[ 7- (4- oxoheptyl ) - 3, 7-di azabi cycl p{BSBo1ljisan- 3- yl | -
30 propoxy}benzonitrile; WD 02/ 04446 PCT/ SEO1/01544 68 4- [((2R)-3 - { 7-
[(2R) -3 -(4-cyanophenoxy)-2-hydroxypr@pyl] -3 ,7-diaza- bicyclo[3.3.1

] non-3-yl} -2- hydroxypropyl)oxy] benzonitrile; 4- [((29)-3 - { 7- [(25)-3

~{4 cyanophengn) r2 YL QYL RN Ao bR, RURKELR, b3 o3 Y1 )

- 2- hydr oxyp

4-[3-(7-but 7_553(?,? 3-yl)-2-hyd
benzonitri Ié&}[i yq{} 7 ﬁ¥ (et hyl'sul @O?]I%o)ﬂﬂtg%_; di g.ZZibl cy%:ll go?%pgogoxy]

] non- 3-yl ] - 2+By. 2 dryidk 125kilBreded 3,7-
ek ) o s i)

bi cycl o[ 3. 3diekabinydol3.p ljnmydryj)}ygymfquxy@m%mmml% 4
E)§<§}S) bgn%ﬁﬁf@’% -é-cyar?op% ¥10x§") 4 h%}drgfy%rgﬁ/ﬁh 3 6} bls(pery?sulf:)én¥ )) propyl]
o oy bzt G AGPR IEn 3y S Ry RBkFHh By} bndohftil; 3 Y1) - Propyl]

{7-1(25)-3- o .
non- 3-yl } %ﬁ%@lﬁg@%ﬁ%@ Wd‘“@méﬁﬂ&ﬂﬂs $nbndhazabi cycl of 1] -

{7-[(2R)-3- (4‘(3GWa[‘BDO@evmmheﬂohy)iMwlmwb@yl}%mmtihyweﬁ 3:3.1]-
non-3-yl} -N-ethyl-2-oxoacetam de; tent-buty

(%5) 7 §7 bémzybwscllv[mElﬂa@méyxh}o%éyérmmp%ygbwpn{t{llﬁacyano- 20
enox net
e s A b e R G e S0 Rl B ey pfleghd ) benzo-

di azabi cycl ﬁ{tﬁle& 1 ]non-3-yl} nethyl)ethyl carbamat e;

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-

is [3.3.1]non-3-yl)ethyl]benzamide;
4-(2-{7-[2~(4-cyanophenyl)-2-hydroxyethyl]-3,7-diazabicyclo[3.3.1]non-3-
yl1}-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]non-3-yl)methyl]-4-(methylsulfonyl)-3,4-
dihydro-2H-1,4-benzoxazine-6-carbonitrile;
4-[2-hydroxy-3-(7-methyl-3,7-diazabicyclo[3.3.1]non-3-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-diazabicyclo[3.3.1]non-3-yl)-2-hydroxypropoxyjbenzo-
nitrile; ‘
4-{2-hydroxy-3-[7-(4-oxoheptyl)-3,7-diazabicyclo[3.3.1]non-3-yl]-

30  propoxy}benzonitrile;



- [(2S)-3 -(4-cyanophenoxy) - 2- hydroxypropyl] -N-ethyl-3 , 7-diazabicycl o-

3. 3.1 ] nonane- 3-car bot hi oam de; 25 tent-butyl (1S)-1-({

-[ (2S) - v 42/emamophenoxy) - 2- hydr oxypropyl ] - 3, 7- di azabi cPCT/SE(1313441
on-3-yl} car bonyl) 2- met hyl propyl carbamate; 2-(4-cyanophenoxy)-1- {
-(ethylsul fonyl)-3, 7-di azabicycl o[ 3.881 ] non-3- yl]nethyl} ethyl

rt-butyl carbamate; 4-[((2S)-3-
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7-di ézab?cygy'b ({% E%I#(rze 13@%1?3}(]10523 H%%)Y)ll)p? JH@%”% 895’&?1]?1?% I)e; N- ( 2-

{7-[3-(4-cy 0 y) 2- hydroxypropyl ] -3, 7-di azabi cyclo[3.3.1 ]- lo
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propyljoxy}benzonitrile;
4-{[(2R)-2-hydroxy-3-(7-propionyl-3,7-diazabicyclo[3.3.1]non-3-yl)-

7
[
7
]
[
t
{
n
4
bi

propyl]oxy}benzonitrile;

15 2-{7-[(28)-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. 1]noﬁ-3 -yl)-1-[(4-cyano-

20  phenoxy)methyl]ethylcarbamate; |
tert-butyl (15)-2-(4-cyanophenoxy)-1-({7-[(ethylamino)carbothioyl]-3,7-
diazabicyclo[3.3.1]non-3-yl} methyl)ethylcarbamate;

7-[(25)-3 —(4;cyanophenoxy)-2-hydroxypropyl] -N-ethyl-3,7-diazabicyclo-
[3.3.1]nonane-3-carbothioamide;

25 tért-butyl (18)-1-({7-[(25)-3-(4-cyanophenoxy)-2-hydroxypropyl]-3,7-
diazabicyclo[3.3.1]non-3-yl} carbonyl)-2-methylpropylcarbamate;
2-(4-cyanophenoxy)-1-{[7-(ethylsulfonyl)-3,7-diazabicyclo[3.3.1]non-3-
yl]methyl} ethyl tert-butylcarbamate;
4-[((28)-3-{7-[(25)-2-amino-3 -methylbutan(;yl]-3 ,7-diazabicyclo[3.3.1]-

30 non-3-yl} -2-hydr0xypr0§yl)oxy]benzonitrile;



20 propoxy}benzonitrile (mz =345); N-(2-

{7-]3-(4-cyanophenoxy) - 2- hydr oxypropyl ] -3, 7-di azabi cycl o[ 3. 3. 1] - non-3-yl}
et hyl ) - 4w vr/oaethzam de (nlz = 494); 4-am no- N (2- PCT/SE01/01544

{7=[ 3- (4- cyanophenoxy) - 2- hydr oxypr opyl ] - 3, 7- di azabi cycl o-

[ 3.3.1] non-3-yl }ethyl ) benzam de (m z =6%464); 25 N-(2-

{7-[3- (4- cyanophenoxy) - 2- hydr oxypropyl | - 3, 7- di azabi cycl 0[3.3.1 ]- non-3-yl}

s L pheblan st s ne e it D e
di azabi cycl g[@cﬁ)[élmp]ﬂoﬁ-y5/1)9%@11}6}?;}1B@fmcﬂﬁndéﬂ z = 506); ]- 2- [7 (2 {

[ 4- (acetyl am no) benzoyl ] am no} -3, 7-di azabi cyclo [3. 3.

non-3-yl ] - 1N- (%ey@t&n@p{ﬁe[ﬁa(@tblyﬂsu]fyﬂl)}lwhlf-khz’aabmacb 3 31 Fnenskgl]- 2-V\O 02/ 04446
PCT/ SE01/ 01544 70 4-(3-
{7-1(3, 5-di hﬁdmypmp@wah@mm%ﬁm&ﬁsﬂa] 3, 7- di azabi cycl o[ 3. 3. 1] non-

? 2y|hi/dr205<]§dr§? XZ\;%?%? pf' gﬂ'@%ﬂﬁh flfn¥1()? (?aeztaﬁh%’%ﬁ?’é %An)on33 ?Il]dl aza- bicyclo

[3.3. 1 ]no sxhlr m 412); 5 4-(2-hyd 3-
}7- [ (5- et h?F"Q%O X’I;ofgag ; iii ;egzp %ltwmg@%(dl ;zabl cyz:l o- [3(3 ly o

non- 3-yl } pgo pendaivthylbhRnonl) 3,7 ddzhbicyétd|3: 3-yl}-2-

[3-(tert-but yfg)lmlqnet hyl - 1)f-|- pyrnagdgl 5- yl]zz)acryﬁocfl[y%ﬂ}l??% gl]aza- bi cycl o[ 3. 3.

1 ] non- 3- ylhhyﬂrdquirwpqzqyt}bpml]ltydﬂ,zom trile (mz = 466); 4-(2-hydroxy-3-
7-[(4- et 3-1 hi ad b 1
b c[y£| ol 3. 3%&%% [3-raamopbsay Eﬁpépwf%%ﬁ jicydol3.3.11-

L3t§7lg ?no 3 15 di%afab'o%ﬁlylﬁcét%nﬁdé“ ] non- 3-yl ) - 2- hydr oxypr opoxy] benzo-
itri

(115 e oo ipa o sp A5 170

{7-13-(4- Cyﬂmb@'w@[?t 32}]h¢d¥3<9ﬂ}|91*ﬁwht}th@xﬁbﬂilzgk)ab@wcﬂwﬂ@r@maﬂe
4-[((28)-3-{7-[(2S)-2-amino-3-(4-methoxyphenyl)propanoyl]-3,7-diaza-
bicyclo[3.3.1]non-3-yl}-2-hydroxypropyl)oxy]benzonitrile;

15 2-{7-[3-(4-cyanophenoxy)-2-hydroxypropyl]-3,7-diazabicyclo[3.3.1]non-3-
y1}-N-(2,6-dimethylphenyl)acetamide (m/z = 463);
tert-butyl 2-{7-[3-(4-cyanophenoxy)-2-hydroxypropyl]-3,7-diazabicyclo-
[3.3.1]non-3-yl}-2-oxoethylcarbamate (m/z = 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-hydroxypropyl]-3,7-diazabicyclo-
[3.3.1]non-3-yl} ethyl)benzamide (m/z = 464);

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

30 non-3-yl]-1-[(4-cyanophenoxy)methyl]ethyl acetate (m/z = 548);



non-3-yl} propyl)-N (3, 4-di net hoxyphenyl)-4-nitrobenzam de (mMz = 644); 4-
{ [7-(4-oxoheptyl)-3,7-diazabicyclo [3.3.1 ]non-3-yl] sul fonyl}

benzoni t WO e2/044ms z = 404); 4- PCT/SE01/01544

{2- hydroxy-3-[7-(1-phenyl -1H 1, 2, 3, 4-tetraazol -5-yl)-3, 7-di azabi cycl o- 20

[ 3.3. 1] non-3-yl ] propoxy}benzonitrile (M z = 446); 4-
{2-hydroxy-3-[7-(1-nethyl-1H 1, 2, 3, 4-tetraazol -5-yl)-3, 7-di azabi cycl o-

o, SO PR R g s o
Rl?ciaﬂ)ngn[ g-}?hhg?/gﬁgﬁ%m?mfh%yg%%%g?y%ﬁ\l— c§(5:l opropyl -3, 7-
di azabi cycl @-{23h@drbx}iefia(21DpropylEbiti N2 datratmazd- piybpy)7-diaza-
{5 571] non: bioyPiacdist nghiy DarmswRy bEoRHfle GnEssI LN ((5)-3 - (7- [3
L5 3. 1] non- Srdsoe | PEREe bt Gt PERBop S Beipionls oz 0asse
are ?31{ oy b AT S brapoxylbenzonitrile (mfz 2 ALY 1 or s 3.1 ]- non-3-yl}
? ('7” F(()j[Zh ngl- %ng(g@ gﬁtletg;l{nlﬁyalbléﬁi)hﬁe&ﬁ;iﬁ-p %/’rz;z_o(lj-iS;I}élgcba}r‘g;ré}ld(};3,E{éd-lzz-ai ] non- 3-yl}
pr opoxy) benbinyiclo{Bl3e1]nﬁntBeyl)-Z}hyghroxgpropoxy]l_)enzon@trile (m/z = 466);
5. 5. 1] non- 4-@relihyy oal Gadatetpi bo-3-Biasascl oy DEgiog Ry 4:3,T-diaza-
(7054 Sygpambenend 2 bRl . gy csaly vl o (0.9.1
g t7h3[/l3c§a fbg ﬁf{g@{*ﬂrﬂdﬁg@g%ﬁ?&%ﬁ%@o[%‘I.ﬁ%ﬁ@ncyisﬂpzh&d%@ﬂrap@xﬂbem-yI }
{7-[ (B) - 3- (gitfld{mret=ndXFphenyl ) - 2- propenoyl ] - 3, 7- di azabi cyclo- [3.3.1
] non-3-yl} -2-hydroxypropoxy)benzonitrile; . )
2- {7-{3 -(4-cyanophenoxy)-2-hydroxypropyl]-3,7-diazabicyclo[3.3.1]non-3-
yl}-2-oxoacetamide (m/z = 373);

15 N-(3-{7-[3-(4-cyanophenoxy)-2-hydroxypropyl]-3,7-diazabicyclo[3.3.1]-
non-3-yl}propyl)-N-(3,4-dimethoxyphenyl)-4-nitrobenzamide (m/z = 644);
4-{[7-(4-oxoheptyl)-3,7-diazabicyclo[3.3.1]non-3-yl}sulfonyl} benzonitrile
(m/z = 404); '

4- {2-h}}droxy-3f[7-( 1-phenyl-1H-1,2,3 4-tetraazol-5-y1)-3,7-diazabicyclo-

20 [3.3.1]non-3-yl]propoxy}benzonitrile (m/z = 446);
4-{2-hydroxy-3-[7-(1-methyl-1H-1,2,3,4-tetraazol-5-y1)-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-y1)-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-((E)-3-{7-[3-(4-cyanophenoxy)-2-hydroxypropyl]-3,7-diazabicyclo-

30 [3.3.1]non-3-yl}-3-oxo0-1-propenyl)benzonitrile (m/z = 457);



4-(3- {7-[(E)-3-(4-fluorophenyl)-2-propenoyl]-3,7-diazabicyclo[3.3.1

] non-3- yl}-2-hydroxypropoxy)benzonitrile (mz = 450); 15 2-

{7-]3- (4wgarnophenoxy) - 2- hydr oxypropyl ] -3, 7-di azabi cycl o[ BCBSR1/0543-

yl }-N-i sopropyl acetam de (nmz = 401); 4-({

(2,S)-3-[7-(cycl opropyl nmet hyl )-9, 9-teftanet hyl en-3, 7-di azabi cycl o-

[3.3.1] non-3-yl]- 2 hydroxypropyl } oxy)benzonitrile (mz = 410); phenyl

N-cyano-7-[3 7

bi cycl o[ 3. 3. ﬁ 3 car oéﬁl‘?)ﬂ(}goat gély%%}ﬂllg ' a%b@@%y&a 3-3.1)-

[ 7-(3, 4-di n@bﬁ@cygﬁg@tmy}c@ba}n@kazabl cycl o 3. 3 1 ] non-3-yl]- carbonyl}
e

benzonitrile (mz = 420); 4-13 - [?-(3 -amno- | H
1,2, 4-tri azd25hydrpxg; ﬂ{&[é&ahodyl:—lo&pﬂalﬁimm yhometisyly3] Z-diazabicyclo-
hydroxypropox }henzonitrile ( 384); 25
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N-cyano- 7- P @El]géﬂégg%lgém%% © droxyp opyl] -N- [(5 -hydroxy-1, 3, 3

- trimethyl W@GW[O{UE[B dyaﬁoﬁh&n@@am hyédoalyBrapyl]-B Yodansabidyclo-
carboximdamde (mz = {)2 hydroxy-3-(7- {2-hydroxy- 3- [(2 met hyl - |
-0xo0-1, 2-di marﬂnm13gm1}5arbothloy amino]propanoate;

i ;”y'?"x”bpiﬁpz{@%i(ér%é%ﬁ%% C'°£?g%i1@?ﬁ%%p?@%b3[§r° BStel of 3. 3. 1
3- 502 4-
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PP e T A3 e oot Sl
[3.3.1]non-3-yl}-2- hydroxypropoxy)benzomtnle
4-(3-{7-[(E)-3-(4-fluorophenyl)-2-propenoyl]-3,7-diazabicyclo[3.3.1]non-3-
yl}-2-hydroxypropoxy)benzonitrile (m/z = 450);

15 2-{7-[3-(4-cyanophenoxy)-2-hydroxypropyl]-3,7-diazabicyclo[3.3.1]Jnon-3- .
y1}-N-isopropylacetamide (m/z = 401); ‘
4-({(25)-3-[7-(cyclopropylmethyl)-9,9-tetramethylen-3,7-diazabicyclo-
[3.3.1]non-3-yl]-2-hydroxypropyl} oxy)benzonitrile (mn/z = 410);
phenyl N-cyano-7-[3-(4-cyanophenoxy)-2-hydroxypropyl]-3,7-diaza-

20 bicyclo[3.3.1]nonane-3-carboximidoate (m/z = 446);
4-{[7-(3,4-dimethoxyphenethyl)-3,7-diazabicyclo[3.3.1}non-3-yl]-
carbonyl}benzonitrile (m/z = 420);
4-{3-[7-(3-amino-1H-1,2,4-triazol-5-y1)-3,7-diazabicyclo[3.3.1]non-3-yl]-2-
hydroxypropoxy}benzonitrile (m/z = 384);

25 N'-cyano-7-[3-(4-cyanophenoxy)-2-hydroxypropyl]-N-(2-hydroxyethyl)-
3,7-diazabicyclo[3.3.1]nonane-3-carboximidamide (m/z = 413);
tert-butyl 3-{7-[3-(4-cyanophenoxy)-2-hydroxypropyl]-3,7-diazabicyclo-
[3.3.1]non-3-yl}-1-methyl-3-oxopropylcarbamate; ‘



pr opoxy} benzoni trile (mz = 422); 7- [ 3 -(4-cyanophenoxy)-2-hydroxypropyl ]
-N, N-di methyl -3 , 7-diazabi cyclo- [3.3.1 ]nonane-3-sul fonam de; 15 4-
{3-[7- (3mnnwm anoyl) 3, 7-di azabi cycl o[ 3. 3. 1] non- 3-yl ] - PETYgHI10M 544 propoxy
}benzonitrile; 4-

{3-[7-(1, 3-di net hyl -2, 6-di oxo-1, 2, 3, 6-T2trahydr o- 4- pyrimdinyl)- 3, 7-

di azabi cycl o[ 3. 3. 1] non- 3-yl ] - 2- hydr oxypr opoxy} benzonitrile (mz = 440);

N- -7- 2 t 20

3 7 ai azabt e B0 A T B ARt A TP

{ 2- hydr oxy- énhthg?oy%i&xetx?d)fnhémylg@cmaz)abi’oyzms azHRoay¥ed-9f 3. 3. 1 ] non-3 -

yl ] propoxy} benzoni tri | mz = 398); 4-

{ 2- hydr oxy- meﬁxﬁﬁuﬁnﬁdé(mhtﬂdﬂﬁpropanoyl) 3, 7-di azabi cyclo [3.3.1 ]non-3-
yl ] propoxy} benzonitrile;

N-cyano- 7- [ 3-[ Qm)@amﬁh@nWydwar[@chthﬁyl PxR:I,¢-dileydre-4-iso-

530 by by 8oy B Sl R ST e SRR sl
et hyl - 3, 7c%tgéabl cycl o[ 3. 3. 1] nonane- 3- car boxi m dam de (mz = 425); WO
02/04446 P 01/ 01544 73

N cyano- 7 [ 364 ﬁY(@Wﬁﬁﬁé‘m&X%pl?er?mﬁﬁbﬁﬁlr]@Wkﬂlazléib(c?y,ck[dIBTb}nMW-*yl}

phenet hyl ) -3 di azabi cycl of ] nonane- 3- car boxi m dani de;

N- cyano- 7- [B-Mcmropmey\)bgyzerﬁtrﬂydiéﬁahyl] N-(3 4- d| met hoxy-
F&eg ot h§|4)7) él\ll_ {gf t’g{bﬁp@yb%dl 3;%?5 £/':yd(iltzoa[blcyc’lc}[3 f?ﬁ%%? -yl] Cc)l)l%xr?/-dam de S

[73[ gslﬁéﬂylgf%ﬂo?‘lé EW@%%& Tr HS)eS( r7r1 gl azgg;;:ycldfoi 2- hydr oxy- 3-

ér70|[o g iy;fgggz' - .“?w%ﬁf‘tnﬁr)? 42/3 AT clof3, 371}i’1'oﬁ2§1y1]b2—%¥@h9{y3 3.1] non-3-yl }
propoxy } benzonitrile (m/z = 422) -
7-[3-(4-cyanophenoxy)-2-hydroxypropyl]-N,N-dimethyl-3,7-diazabicyclo-
[3.3.1]nonane-3-sulfonamide; |

15  4-{3-[7-(3-aminobutanoyl)-3,7-diazabicyclo[3.3.1lnon-3-yl]-2-hydroxy-
propoxy } benzonitrile;
4-{3-[7-(1,3-dimethyl-2,6-dioxo-1,2,3,6-tetrahydro-4-pyrimidiny1)-3,7-

‘diazabicyclo[3.3.1]non-3—yl]-2-hydroxypropoxy}benzonitrile (m/z = 440);
N'-cyano-7-[3-(4-cyanophenoxy)-2-hydroxypropyl]-N-(2-methoxyethyl)-

20  3,7-diazabicyclo[3.3.1]nonane-3-carboximidamide (m/z = 427);
4-{2-hydroxy-3-{7-(2,2,2-trifluoroacetyl)-3,7-diazabicyclo{3.3.1]non-3-
yl]proﬁoxy}benzonitrile (m/z = 398);
4-{2-hydroxy-3-[7-(3,3,3-trifluoropropanoyl)-3,7-diazabicyclo[3.3.1]non-3-
yl]propoxy}benzonitrile;

25 N'-cyano-7-[3-(4-cyanophenoxy)-2-hydroxypropyl]-N-[(15)-1-(1-
naphthyl)ethyl]-3,7-diazabicyclo[3.3.1]nonane-3-carboximidamide (m/z =
523);
N'-cyano-7-[3-(4-cyanophenoxy)-2-hydroxypropyl]-N-isopropyl-N-methyl-
3,7-diazabicyclo[3.3.1]nonane-3-carboximidamide (m/z = 425);



4- (2- hydroxy-3-{7-

trifluoronethyl)sul fonyl]-3,7-diazabicycl o[ 3. 3. 1] non-

-yl } propoaydbanzonitrile (mMz = 434); 4- PCT/SE01/01544

- hydr oxy- 3-[7- (2- oxobutyl)-3, 7-di azabi cycl o[ 3.3.1 Jnon-3-yl]-
opoxy}benzonitrile (mMz = 372); 4- 73

-[7-(2-furoy|) 3, 7 dlazablcyclo[3 3.1 ]non-3-yl]-2- hydroxypropoxy} - 15

nzonitri I oX -N- i -
(2-pyri d| ny - -t ?fa?i hﬁ?on )@(K§§r§>&gpr<§3g%]iN dlrfxgthé)q ] non-3

|') pr opoxy bRenARAl 13WJd@azfaBio§/cE>[5%5D nohhﬂe43(c%rbc{ﬂmﬁ($amide'

4- cyanophenoxy)- -hydroxypropyl] 7-di azabi cycl o-

3. 1] non- 3¢l dms- ét[ﬁk@p&wmpphnmm&ehudﬁowampdé -VrB3z4-dirbethoxy20
[ 2- hydr oxy- 3-( hol i nyl) thylll sulfor})ylg 3, 7-dj azabi cycl o-
3 |nonane-3-carb
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1 ] nonphenet bYéﬂY‘é@ﬁihyl]@%r@éﬁhl?y ¢lal3.% oximidamide
/- (4 am % di met hoxy- 2- qui nazollnyl) 3, 7-di azabicyclo[3.3.1 |-
3 y ]- ﬁ&dﬁ Z propoxy} benzonitrile; 3,7-bis [3
h
3 onaing Ha Ol PRRRS; ql}m%ﬁﬁyﬁsul?&ﬁm 857815 hBicy 8-
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3- f | uofmphenyh-Bs EEnZodité /e 3 1 Tnon-3-vl} -2-
d gxyprom[)i)s) ge%ﬂ;)gnjld ﬁﬂ%&%’?ﬂ Zn 9 460 lba(lm MWDS ] yl}

{ d[ 7-(3, 4- éf(@éwdmxmﬁeh’é’liﬁym@l71I611m@aﬂol:§1cylbﬂl@f0&y!] iﬂ/odiaaa7| ]-2-
t 46 2 46 PCT/ SEO1/ 01544 74 4-
[Zzgxﬁg'z 3C/)Iro i%’}ﬁi)o?gég B e]}}&r%qug)geriz?opﬁ\ég gn//z ?46(13) >(3 , 4- di met hoxy-
h
Al XJP%F%%%—% %‘f@‘l@‘léfzoa Rohsulfopy- %7]%13%&2%‘]0.[3-? 451 et oy

phenoxy) but (e niz B)): 5 4- \
1-(3,4-di metgr?hz@ Eengi‘t{/ehkgr_n - % di mgt hyl - 2 oxobutyl)-3, 7-di aza-

bi cycl o] 3. 341]nhpddxy+3- [ﬂl—t(X/Jo}(bbn@&b)aB,t7Hﬂ1laea‘t(mj'czlo[€a 534gn-3- yl]
4-[4-[7-(3, 4-di net hoxyphenet hyl 7-di azabicyclo [3.3.1 Jnon-3-yl]-1-(3,4-
propoxy } benzonitrile (m/z = 3 2)

4-{3-[7-(2-furoyl)-3,7-diazabicyclo[3.3.1]non-3-yl]-2-hydroxypropoxy} -
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15  benzonitrile (m/z = 396);
4-[2-hydroxy-3-(7-{[5-(2-pyridinyl)-2-thienyl]sulfonyl}-3,7-diazabicyclo-
[3.3.1]non-3-yl)propoxy]benzonitrile (m/z = 525);‘
N-[4-(2-{7-[3-(4-cyanophenoxy)-2-hydroxypropyl]-3,7-diazabicyclo-
[3.3.1]non-3-yl}acetyl)phenyllmethanesulfonamide (m/z = 513);

20 4-[2-hydroxy-3-(7-{[2-(4-morpholinyl)ethyl] sulfonyl}-3,7-diazabicyclo-

‘ [3.3.1]non-3-yl)propoxy]benzonitrile;
4-{3-[7-(4-amino-6,7-dimethoxy-2-quinazolinyl)-3,7- d1azab10yclo[3 3.1]-
non-3-yl]-2-hydroxypropoxy} benzonitrile;
3,7-bis[3-(4-cyanophenoxy)-2-hydroxypropyl]-7-aza-3-azoniabicyclo-

25  [3.3.1]nonan-3-olate (m/z = 493);
4-(3-{7-[(3-fluorophenyl)sulfonyl]-3,7-diazabicyclo[3.3.1]non-3-yl}-2-
hydroxypropoxy)benzonitrile (m/z = 460);
4-{3-[7-(3,4-dimethoxyphenethyl)-3,7-diazabicyclo[3.3.1]non-3-yl]-2-
hydrokypropoxy}benzonitrile (ml/z = 466);



di met hoxyphenoxy) butyl ] benzonitrile (mz = 600);
4-[4-(7-butyryl -3, 7-di azabi cycl o[ 3. 3. 1] non- 3-yl ) butyl ] benzonitrile (nmMz =
i 0 354); WO o/@up&- (but yl sul fonyl ) -3, 7-di azabi cycl o[ 3. 3. 1 PODRE@/Mb44 et hoxy}
benzo- nitrile (mz = 404); 4- ‘
{4-[7-(3, 3-di net hyl - 2- oxobutyl ) -3, 7-di b abi cyclo[3.3.1 Jnon-3-yl]butyl} -
benzonitrile (mz = 3 82); 15 4-
{4-17-(3, 4- dt[Wm;f%gzmwabi@ydo[glaazpll@hcygl)ows A-dinléthexB- yl 1 butyl } -
z = ;

benzonitrile

4-[ 2- (7- but phetox3)Butgl jpzatimirde ¢ 3. 50bjion- 3- yl ) et hoxy] benzonitrile (nmz =

342); 4- {2-[7-(3,3-di nethyl .-2-oxobu,tyll)-3 7-di azabi cygl 0 4_3. 3.1

] non- 3- yl ] - 4sid- (gt (husylswéerdiids iagapiey slof3 37dnon-g-y1]-1-(3,4-dimethoxy-
2-[7-(3,4-djnmeth th -3, 7-di bi lo[3.3.1 -3-yl]-

S hoxy) benz BHPRFDDENGHpELEo s s SeRGr - L e

7-13-(4- h ot 33 3. diaka-

nonane. 3¢ sarbot i s ke dRYPhERURNORYIL3 3: At RATLRIGHGY 3. dhaka

4- [ 2- hydr oxpic3elof3 [3(118bhayHbety3s Behizenmttidesw/k 6n534); 3, 7- di aza- bicyclo[3.3.1
] non- 3-yl ] propoxy] -, “SS-di oxi de;

4- ({( 2s|) ] 2- arﬁ4r{6-(3-,4-)?1?)rﬁ6ﬂ1®xglph®fdhlwl)-Z;bﬁiazabipwlo@ 3-ldnezabylyle(b4§3.3.1 |-
non-3-yl]pro 0X itrile, 4-,
{2-[7-(1,3-ﬂ%@%@xy%nm%%%%ﬁ%@&m%%(%?féQQ);]non-3-y|]et hoxy} benzo- 30

itril mz = 355).: 2{.04446 / / -
15 asa netrdoaiedi TS iR S by deotindle (oo~ 5 5 4
]non-S-%]bgFggj.} benzonitrile (rn/fz 519); 4-( { 3 - [7-(1, 3 -
-thiazol-2-yl)®3 , 7-diazabicyclo [3.3.1 ]Jnon-3 -yl] propyl } -

sul f onyl ) beazgn|-(budtglsGItbayh-341-diazabicyclo[3.3.1]non-3-yl]ethoxy} benzo-
nitrile (m/z = 404); ‘
4- {4-[7-(3 ,3-dimethyl-2-oxobutyl)-3,7-diazabicyclo[3.3.1]non-3-yl]butyl} -
benzonitrile (m/z = 382); -

15 4-{4-[7-(3,4-dimethoxyphenethyl)-3,7-diazabicyclo[3.3.1]non-3-yl|butyl}-
benzonitrile (m/z = 448);
4-[2-(7-butyryl-3,7-diazabicyclo[3.3.1]non-3-yl)ethoxy]benzonitrile (m/z =
342); | -
4-{2-[7-(3,3-dimethyl-2-oxobutyl)-3,7-diazabicyclo[3.3.1}non-3-yl]-

20  ethoxy}benzonitrile (m/z = 370);
4-{2-[7-(3,4-dimethoxyphenethyl)-3,7-diazabicyclo[3.3.1 ]npn-3-y1]-
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-yljpropoxy]-, S,S-dioxide;
4-({(2S5)-2-amino-3-[7-(3,3-dimethyl-2-oxobutyl)-3,7-diazabicyclo[3.3.1]-
non-3-yl|propyl} oxy)benzonitrile; ‘
4-{2-[7-(1,3-thiazol-2-yl1)-3,7-diazabicyclo[3.3.1]non-3-yl]ethoxy} benzo-

30 nitrile (m/z = 355);



5 4-cyano-N {3-[7-(1,3-thi
propyl } benzam de (mz = 396
{3-[7-(cyweoopoapy| met hyl ) - 3, 7- di azabi cycl o[ 3. 3. 1 ] non- 3- yP¢FREMyds4axy -

propoxy}benzonitrile (mMz = 356); 4-

{2-[7-(cycl opropyl rret hyl ) - 3 7-di azabi Cz/%| o[ 3. 3 1 ]non-3-yl]ethoxy} - 1o
benzonitrile (mMz 326) ;

4-14-[7- I BZ 3| nadiezabidykctok- ( 3, 4-
L s YL R BBt lbesh Aataatighio:

4- ({3-[7- (cg@BQ@m&pﬁLy@jtﬁyl}beﬁzﬂmmlaz(mE}ﬁd%,[3 3.1 ]non-3-yl]propyl} -

azol -2-yl)-3, 7-di azabi cycl o[ 3. 3. 1] non- 3-yl ] -
);

am no) benzonitrile 1

{3-[7-(cycl éf(r{éﬂy’r(rle?t WB@OI@'YmaﬂBZ@W%?@ B ngondwdirepylls - hydr oxy-
pr opoxy} -N]g{- t hyl ben eul% amde (mz = 43 8);

4- ({3-]7- (359 WPH fﬁs 7-di azabi cycl o[ 3. 3.1 ]non-3-yl]-

propyl } am ng) Hidy

(277 (5o datR -5 BBty s PP SR QU IS
3-yl]-2- oxog}(gr%)q1 belFaRda }2—5395) benzonitrile (mMz 535); 4-
{3-[7-(3,3 t - 2- 0X0 tyI) 3, 7-di azabi cycloL}@S 1i)'£non 3-yl]-2-
hydr oxypr 0pdxy}{ﬂ(dyodimpmpykhﬁhybéﬁshazwwddé X p3-hydgoxyp-
{7-[2-(2-met hoxyet hoxy) et hyI] d| azabl cyclo[3.3.1 ]non-3-yl} -

et hoxy) benz PRORAXY] beqzgni eémé?)

bi cycl of 5, 3 U1 HORHPRRY T t%yﬁ cilﬁ‘z"a*a.*%é?ﬁém BRI 25 .
{7- [2(% e )@h) L@? 37d|azab|cyclo[331]non 3-yl} -
propyl )am noFﬁ%ér%gom tri 'z = 387); WD 02/ 04446 PCT/ SE01/01544 76

E)l [4-(4-cyag )ctoplso YiZnethyl 2{327@2&zrabidyobq[&13hﬂn¢)1e’i Si1{(347- di aza-

icyclo[3.3.1 non- -yl }- - oxoet hyl) 1H—pyrazo| 5-yl]benzonitrile (mMi =

539); dimethoxyphenoxy)butyl]benzonitrile (m/z = 490);
4-({3-[7-(cyclopropylmethyl)-3,7-diazabicyclo[3.3.1]non-3-yl]propyl}-
amino)benzonitrile (m/z = 339); |

15 4-{3-[7-(cyclopropylmethyl)-3,7-diazabicyclo[3.3.1]non-3-yl]-2-hydroxy-
propoxy}-N,N-dimethylbenzenesulfonamide (m/z = 438);
4-({3-[7-(3,3-dimethyl-2-oxobutyl)-3,7-diazabicyclo[3.3.1]non-3-yl]-
propyl}amino)benzonitrile (7m/z = 383),
4-(4-(4-cyanophenyl)-1-{2-[7-(3 ,3-dimethyl-Z-oxobutyl)-3 ,7-diazabicyclo-

20 [3.3.1]non—3-yl]-2-oxoethyl}-lH—pyrézol—S;yl)benzonitrile (m/z = 535),
4-{3-[7-(3,3-dimethyl-2-oxobutyl)-3,7-diazabicyclo[3.3.1]non-3-yl]-2-
hydroxypropoxy} -N,N-dimethylbenzenesulfonamide (m/z = 482);
4-(2-{7-[2-(2-methoxyethoxy)ethyl]-3,7-diazabicyclo[3.3. 1]n6n-3 -yl}-
ethoxy)benzonitrile (m/z = 374);

25 N-[2-(4-cyanophenoxy)-1-({7-[2-(2-methoxyethoxy)ethyl]-3,7-diaza-
bicyclo[3.3.1]non-3-yl1} methyl)ethyl]-N'-methylurea (m/z = 460);
4-[(3-{7-[2-(2-methoxyethoxy)ethyl]-3,7-diazabicyclo[3.3.1]non-3-yl}-
propyl)amino]benzonitrile (m/z = 387);



4- { 3 -[7-(4-fluorobenzyl)-3,7-diazabicyclo [3.3.1 ]non-3 -yl]-2-hydroxy-
5 propoxy}benzonitrile (n1 z = 410); 4-

{2-[7- (4W(I)l]21044b@nzyl ) 3, 7-di azabi cycl o[ 3. 3. 1 ] non- 3-yl | eriOsg}1/tbeazo-
nitrile (mz = 380);

1- (3, 4-di net hoxyphenoxy) 4-17-(4-11 uordﬁenzyl) 3, 7-di azabicyclo- [3.3.1
]non- 3 -yl]butyl} benzonitrile (mz = 544); 10

4- ({3-[7- (44 f(ﬁ’zf Qfﬁ%ehyﬁ*lqﬂ'éqzl_@b(; %&Mx%eﬁm%&)é’t )]337>dulzgtopyl }ami no) -

benzonitrile (4-11 dor obénzy 3, 7-di azabi cycl o
[3.3.1 ]nonbicydbBB.0mon-3 -yl}ral—émathylbamipyr&zbl Seyl{anzoritdle?) (mk4- cyano- N-
{3-[7-(4- quorobenzyI -3,7-diazabicycl0[3.3.1 ]non-3-yl]- 15

propyl }benzddOge (mz = 421); 4-

{3-[7-(4-fluorobenzyl)-3, 7- dla non- 3 I hydr oxy-
propoxy} - NN%?MQTW}QSQ‘%%W& éi(’i?la cﬁpﬁi’] % %)Yl]§ 11ydzro 9’/

{2- hydro ro ny, 3, 7-di azabicycl o[ 3.3.1 ] non-3-yl]-

pr opoxy} be %Wi”{y}% gzorgtﬁl%%nf/? 41)0)

4-{3-[7-(1- %z?@??l{(mﬂ&orébznﬁlﬁzmaﬁx%l%ao@ Alnesr-3=plidthexyehesy- propoxy}

benzonitrile; - (1-cyanoet hyl') - 3] 7- di azabi cycl o[ 3. 3.1 ] non- 3- yI]

et hoxy} benmt-nla(mfz#ém)t [4-[7-(1-cyanoet hyl)-3, 7-di azabi cycl o[ 3. 3.

] non-3 -yl] %),ﬁ 4- di nmet hoxy- 25 phenoxy) butyl]benzaonitrile (mz 489)
r

4- {3-] 7 ( 2 4c{/lar|6 @pwthowmp&yh&[agxérféw@eqznl}raﬁ diagphicyclay dr oxy-

zr??gx{% ?g%aq%ff ﬁ%%@g %#%Lgﬂ§ﬂ%gﬁ?gg%§p;yﬁﬁé%3 3.1 ]non-3-yl]-

o P | T B A 7S L PO SR SRIMARRYY T
benzonitrile (m/z = 393);
4-({3-[7-(4-fluorobenzyl)-3,7-diazabicyclo[3.3.1]non-3-yl]propyl}-
sulfonyl)benzonitrile (m/z = 442); |
4-cyano-N- {3-[7-(4-fluorobenzyl)-3,7-diazabicyclo[3.3.1]non-3-yl]-

15 propyl}benzamide (m/z = 421), | '
4-{3-[7-(4-fluorobenzyl)-3,7-diazabicyclo[3.3.1]non-3-yl]-2-hydroxy-
propoxy}-N,N-dimethylbenzenesulfonamide (m/z = 492);
4-{2-hydroxy-3-[7-(isopropylsulfonyl)-3,7-diazabicyclo[3.3.1]non-3-yl}-
propoxy } benzonitrile; A

20 4-{3-[7-(1-cyanoethyl)-3,7-diazabicyclo[3.3.1]non-3-yl]-2-hydroxy-
propoxy} benzonitrile; '
4-{2-[7~(1-cyanoethyl)-3,7-diazabicyclo[3.3.1]non-3-yl]ethoxy} benzo-
nitrile; |
4-[4-[7-(1-cyanoethyl)-3,7-diazabicyclo{3.3.1]non-3-yl]-1-(3,4-dimethoxy-

25  phenoxy)butyl]benzonitrile (m/z = 489);
4-{3-[7-(2-cyanopropyl)-3,7-diazabicyclo[3.3.1]non-3-yl]-2- hydroxy—
propoxy}-N,N-dimethylbenzenesulfonamide (m/z = 451);
4-({3-[7-(3,4-dimethoxyphenethyl)-3,7-diazabicyclo[3.3.1]non-3-yl]- '
propyl}amino)benzonitrile (rﬁ/z = 449);



propyl }sul fonyl ) benzonitrile (mz = 498); 4-(4-(4-cyanophenyl)-1-
{2-17-(3, 4-di met hoxyphenet hyl ) - 3, 7- di azabi cycl o-

[ 3. 3. 1] nowo 82/¢d4t6 2- oxoet hyl } - 1H pyrazol - 5-yl ) benzoni tri | ePCAR01#016Q1); 5
4-cyano- N-{3-[ 7- (3, 4-di met hoxyphenet hyl ) - 3, 7- di azabi cycl o[ 3. 3. 1] non- 3-

yl ] propyl }benzamide (mz = 477); 4- {77

1- (3, 4-di net hoxyphenoxy) -4-{7-(4-oxoheptyl)-3,7-di azabicyclo[3.3.1 ]-

-3-yl]b I Wit = L iA1= 4= AV - 1-
(2 oxo 2 [ 4SS SR ey b TR (At QoY STRRIERIE 1 ety
}- 1H pyr aZObro'ier}lshn@ﬂgzx_?aéﬁiddi@ﬂé (ki =458)) ; 4-cyano- N .
{3-[7-(4-oxoheptyl)-3,7-di azabicycl0[3.3.1 ]non-3-yl]propyl} - benzam de
(m z = 425) 4-(4-(@3yanophenyl)-1-{2-[7-(3,4-dimethoxyphenethyl)-3,7-diazabicyclo-
7-[2-(2,3-di hydro-1, 4-b di oxi_n-6-yl) - 2- t hy| ].-3, 7-di -
bi cyel oL 3. 3 Hdrere 3} SnerUng kT BHA) BOASGORITE (e S07e) ;15
4-1(3-{7-124(2,3-di 1, 4= dioxi n- 6 yl-) 4.2- ox - - di -
o R L e e L s
7-[3-(eth 7/3 =l 4 bi lo[3.3.1 -3-yl} -2-
E\ydg ox§1§r o%gijﬁ@%ﬁ%@wéedn(ﬂ% 2427)?152) I Cyécl- ?[1 (3, 4]- giopret h)c/)xi/phenoxy) -4-

{ 7- [ 3- (et hyhsul-fapmdimpiterybherdxs) di- iz e4-8Roheptyl)-3,7-diazabicyclo[3.3.1]-
bi cycl o[ 3. 3. 1] non- 3-yl }butyl ) benzonitrile (mMz = 570); N {2-

{ 7-[ 3- ( 4- aceoyd3-ylbigyJdenzomirily fropyISH8%, 7- di azabi cycl o[ 3. 3.1 ] non- 3-

/L oo e N el N, (82,5 281 L (>

Lok > SHPE ANt s s s i o 1T e (s e

(2 e oxy- 3-D 1 (1, U azal Sy -3, -6 agkor Eye a3 3 1P REHE.y1

propoxy} - N, bemhanetioyhdrend86gsul fonam de (m z = 467); WO 02/ 04446

PCT/ SE01/0 1451?{%- {7-[2-(2,3-dihydro-1,4-benzodioxin-6-yl)-2-oxoethyl]-3,7-diaza-
bicyclo[3.3.1]non-3-y1}-2-hydroxypropoxy)benzonitrile (m/z = 478);

15 | 4-[(3_~{7-[2-(2,3-dihydro-1,4-benzodioxin—6—yl)-2-oxoethy1]—3,7-diaza—
bicyclo[3.3.1]non-3-yl} propyl)amino]benzonitrile (m/z = 461);
4-(3-{7-[3-(ethylsulfonyl)propyl]-3,7-diazabicyclo[3.3.1]non-3-yl}-2-
hydroxypropoxy)benzonitrile (m/z‘ = 436); ‘
4-(1-(3,4-dimethoxyphenoxy)-4-{7-[3-(ethylsulfonyl)propyl]-3,7-diaza-

20 bicyclo[3.3.1]non-3-yl}butyl)benzonitrile (m/z = 570);
N-{2-{7-[3-(4-acetyl-1-piperazinyl)propyl]-3,7-diazabicyclo[3.3.1]non-3-
yl}-1-[(4-cyanophenoxy)methyl]ethyl}-N'-methylurea (m/z = 526);
4-[1-(2-{7-[3-(4-acetyl-1-piperazinyl)propyl]-3,7-diazabicyclo[3.3.1jnon-3-
yl}-2-oxoethyl)-4-(4-cyanophenyl)-1H-pyrazol-5-yl]benzonitrile  (m/z =

25 605);
4-({3-[7-(1,3-thiazol-2-y1)-3,7-diazabicyclo[3.3.1]non-3-ylJpropyl}amino)-
benzonitrile (m/z = 368); |
4-{2-hydroxy-3-[7-(1,3-thiazol-2-yl)-3 ,7-diazabicyclo[3 .3.1]non-3-y1]-
propoxy}—N,N—dimethylbenzenesulfonarhide (mlz = 467);



8 N-(2-(4-cyanophenoxy) -

1-
3( 1] non-3-yl]Jnmethyl }ethyl)-N-nethylurea (mz = 412);
y
I

{ [7-(cycl opropyl nethyl)-3, 7-di azabi cycl o-
) -
[ 7Wayzbaps opyl net h I)- , 7-di azabi cycl o [3. 3.1 ] nonPG¥gEjpmeEyl } -

fonyl)benzonitrile (mz = 388); 5 4-(2-
§4 cyanophenoxy) - 2- hydr oxypr opyl 78 3, 7- dlazablcyclo[S 3.1 ]- non-3-yl}

tyl benzom tr| | e; N-(2-(4-cyanophenoxy)- 1-
R XQW*&W%%@ Qbﬁ&@ﬁf@ﬁh@myﬂﬁs 3. diakawiBydoy! 1 met hyl }
({3-[7-(3, p3dﬂ]ﬁ8ﬁmy}]&eﬂMP3ih%’T))N3m€&@Ih&wbm¢zy=eMQB)Q 3.1 ]non-3-yl] 1o

3-
propyl} sul fonyl)benzonitrile z = 432% ano- N-
- di et hyl - 24e@<{6b[ﬂt—6dy):l®;r6pyinwzladb-6ykﬂ®?3 @yqloﬁ/}anllaonyzl }’Hpm’ﬁ}}'benzam de
(mMz = 411); ]- 4-(2-hydr.ox /3 é&
[ 2- (2- met hosy Phﬂi‘?ﬁ)@f’ﬁ&iﬂf é”? =388)abi cyclo [3.3. 1 non-3-yl}

(77T 2: (2 motriacy oty oy phs2 b asloiopy it rARMARIITIGRLY

butyl)benzo%hr be Wiled-[(3- {7- [2 -(2-net hoxyet hoxy) ethyl]
-3, 7-di azabi cyc gﬁ[a%gé@ . non- % yl'} - propyl)sul fonyl]benzonitrile (mz =

436) ; 4- cyamp{ 4—%yandﬁhenb2 )Q2{[7r(613hdmﬁhyb2-)o)xobutw)—]3 7-8jazablicgelmbi cycl o
[3.3.1 ]non-3- 20 yl}pro ylglbenzam de z 415); 4-(2-hydroxy-3 -
{7-[2-(2- rret[B\éxMaohdxyI)]meﬂwllethBDW éwbir@%m&[% 436% 1- non- 3- 7

? rZOI[O;)X{)l gyyn&érnﬁy{gg'%?%% U| f%ﬁ%ﬂ'%l%zaﬁ_?gﬁ?@% 7 ﬁ“i’ll[}'xl Jeyano-

phenoxy). et h a, 4- N- ‘

?m[ ; (2?%2) @iﬁ%}p}%@)})e@ig@g@%gﬁ of :})%\i) 1] ﬁgﬁng yl } propyl } benzani de
z : 1 o

7 (3 4-d o R el Ty el 2 oxdbuty D T-diazabicyclol3.3. L non-3

yl]propyl}benzamlde (m/z = 411);
4-(2-hydroxy-3- {7-[2-(2-methoxyethoxy)ethyl]-3,7-diazabicyclof3.3.1]-

7
[ 3.3.
4- ({ 3-
sul fo
{7-13-
acety
[7-(3,3
et N—
4- ({ 7-
p

non-3-yl}propoxy)benzonitrile (m/z = 404);

15 4-(1-(3,4-dimethoxyphenoxy)-4- {7-[2-(2-methoxyethoxy)ethyl]-3,7-diaza-
bicyclo[3.3.1]non-3-yl} butyl)benzonitrile (m/z = 538);
4-[(3-{7-[2-(2-methoxyethoxy)ethyl]-3,7-diazabicyclo[3.3.1]non-3-y1} -
propyl)sulfonyl]benzonitrile (m/z = 436);
4-cyano-N-(3-{7-[2-(2-methoxyethoxy)ethyl]-3 ,7-diazabicyclo[3 .3.1Jnon-3-

20  yl}propyl)benzamide (m/z = 415);
4-(2-hydroxy-3-{7-[2-(2-methoxyethoxy)ethyl]-3,7-diazabicyclo[3.3.1]-
non-3-yl} propoxy)-N,N-dimethylbenzenesulfonamide (m/z = 436),
N-{2-[7-(1-cyanoethyl)-3,7-diazabicyclo[3.3.1]non-3-yl]-1-[(4-cyano-
phenoxy)methyl] ethyl} -N'-methylurea;

25 4-cyano-N-{3-[7-(2-cyanopropyl)-3,7-diazabicyclo[3.3.1]non-3-yl]-
propyl}benzamide (m/z = 380);
N-(2-(4-cyanophenoxy)-1-{[7-(3,4-dimethoxyphenethyl)-3,7-diazabicyclo-
[3.3.1]non-3-ylmethyl} ethyl)-N-methylurea (m/z = 522);
4-{3-[7-(3,4-dimethoxyphenethyl)-3,7-diazabicyclo[3.3.1]non-3-yl]-2-

30  hydroxypropoxy}-N,N-dimethylbenzenesulfonamide (m/z = 548);



[3.3.1]non-3-yl ] nmethyl }ethyl)-Nnethylurea (mz = 522); 4-

{3-[7-(3, 4-di met hoxyphenet hyl ) -3, 7-di azabi cycl0[ 3. 3.1 Jnon-3-yl]-2- 30
hydr oxypmvo@oxgs4dN- di met hyl benzenesul f onam de (m z = 548) PCTEEQ2R194446
PCT/ SE01/ 01544. 79 4- {2-[7-(4- oxohept¥l) 3, 7-di azabicyclo0[3.3.1

] non- 3-yl ] et hoxy} benzonitrile (mz 84); 4-

{2- hydroxy-3-[7-(4-oxoheptyl)-3, 7-di azabi cyclo [3.3.1 ]non-3-yl]- propoxy}

- N, N-di met hyl enesuhémopm, dfﬁ ﬁiﬂblc 14136).1]don-3-yl]ethoxy} benzonitrile
N[ 2-(4- cyanoﬁenoxy) 1 Iﬂ?? ' h?;[gro ]1 4- bgn]zodl g)%l n-6-yl)-2-

oxoet hyl ] - 3(m=<B84gbi cycl o [3 3 1 ]non 3 -yl } nmethyl)ethyl]-Nnethylurea
m 496 3- . .
E? [22 (2, 3) ér{‘%ri‘ll(f@ml(}’ﬁ b&h4-wxobspiyle3 Qrélaéahs%?w} Jronr3gill; 5

AL, Sty S RS SRR M 22 o
oxoet hyt 1= Sy %@%@%mg@ 3 (%7][QC{?333dﬂ4yhrdﬁ -8OREdMbYinlétyPys azol - 5-yl ] -

benzoni ttil

{7-12-(2, 3- dixbydlyy rla 3L74d1§>§1’b1@dﬂ@[>§l 311 froth-3-y2) raxthglestyil}-8]-aethylurea
di azabi cycl o[ 3. 3. ]non 3-yl }propyl)benzam de (nm'z = 489) 15 4-(3-
{7-]2-(2, 3- GwlydAB6});, 4- benzodi oxi n-6-yl ) - 2- oxoet hyl ] - 3, 7- di aza-

U T onor 33 b n ol duinyrrg LA DRBO BRI B %*oxo”ﬁlyﬁygbfa%agg.e-
(L L3 (et bR 3% LBty ity SharRA Y abaidiE (hid B¥T0%; V1 ) ethoxy)-

N- [ 2- ( 4- = |
43 AR pheki e pB A0 o poy i gmstcyel

{7- 13- (et hylogubthetly} thamﬂutycfiowﬁﬂ?ﬁﬁbw&}:ﬂe@ﬁ)%ﬁl)ilﬂﬂpy&ml $-vlI-
propyl)am no] benzonitrile (lrnl z = 419); 4-[(3-
{ 7- [ 3- ( et hy bsurdratile Xm/opYil);3, 7- - di azabi cyclo[3.3.1 ]non- 3- yl} -

4-cyano-N-(3-{7-[2-(2,3-dihydro-1,4-benzodioxin-6-yl)-2-oxoethyl]-3,7-
diazabicyclo[3.3.1]non-3-yl} propyl)benzamide (m/z = 489); ‘

5 4-(3-{7-[2-(2,3-dihydro-1,4-benzodioxin-6-yl)-2-oxoethyl]-3,7-diaza-
bicyclo[3.3.1]non-3-yl}-2-hydroxypropoxy)-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-diazabicyclo-
[3.3.1]non—3-yl}methyl)ethyl]-N‘-methylurea (m/z = 492);
4-[(3-{7-[3-(ethylsulfonyl)propyl]-3,7-diazabicyclo[3.3.1]non-3-yl} -
propyl)amino]benzonitrile (m/z = 419);
4-[(3-{7-[3~(ethylsulfonyl)propyl]-3,7-diazabicyclo[3.3.1]non-3-yl} -

25 propyl)sulfonyl]benzonitrile (m/z = 468); ‘
4-[4-(4-cyanophenyl)-1-(2- {7-[3-(ethylsulfonyl)propyl]-3,7-diazabicyclo-
[3.3.1]non-3-yl}-2-oxoethyl)- 1H—pyrazol-§ -yl]benzonitrile (m/z = 571);
4-cyano-N-(3-{7-[3-(ethylsulfonyl)propyl]-3,7-diazabicyclo[3.3.1]non-3-
yl}propyl)benzamide (m/z = 447);



25 propyl)sul fonyl ] benzonitrile (nilz = 468); 4- [4-(4-cyanophenyl)-1-(2-
{7-]3-(ethyl sul fonyl)propyl]-3, 7-di azabi cycl o-

[ 3. 3. 1] nowo 82/¢d4)6 2- oxoet hyl ) - 1H pyrazol - 5-yl ] benzoni tri | ePCTVERO101541) ;
4-cyano-N-(3- 17-[3-(ethyl sul fonyl)pr o%l ]-3, 7-di azabi cycl 0[ 3. 3. 1 ] non- 3-
yl } propyl ) benzam de (mz = 447); WO 029604446 PCT/ SE01/ 01544 80 4-(3 -
%76[ 3- (et hyl suI)f onylé):j(propyl ]-3,7-di azabicycl0[3.3.1 ]non-3-yl} -2-

ydr oxypr opaxy) s N N &hyRuT8h P@wpylmam 16[8.2.1 Tncril 8)y1) 4= ( 2-
{7-[3-(4-ace?%{ jugplg%razjh’? )propyl]-3 7-% z[raﬂbl c3]/hclo é 1 ]non-3- yl}
et hoxy) benzﬁyﬂﬁdx:ybﬁ);{dﬂy; ]%Mdl&iethﬁlbéntehesulfonamlde (m/z = 518)
{7-]3-(4-acetyl -I-pi pera2| nyl ) pr opy %3 7-di azabi cycl 0[ 3. 3. 1] non-3- yl}
- (14( 3, 4- d: mdtBoki fhéhergtybd rglpm@md ropyllS, {-d1azabicyglp[3.341npn=3-{ 7- [3

acetyl - p|p era2|n 3, 7- dlazablc clo [3.3.1 ]non-3 -

| } pr opyl )abﬂ}rﬁ’él} ADYIHION II%B"(’PI‘?! 2431“0)453) 4-1 (3- d | !

y
{7-13-(4: 3

yl}pr opy? ?ggf[%owl fpg%; it rI|L %)Qfa?il?ﬁjl pré%%l%%l ﬁﬁ%ﬁ%?%‘ﬁ{{g 3 Ql‘é’lée@?& > 10
| - pi per azi ny{y.py 99&&1@%&%@@@&_&/ qute?nz%nﬂml@m/z& 604);

%/I7} 2- hydr oxypr opoxy) - N, N-di et hy enzenesul f onam de (rﬂz = 552); 4-(3-

[ 3- (4- acdtyB-{7+3~- amaty]zl-wpe)rpzmp}bp}o@l]ﬁ;Tl—émaablcydbb?[ 3. 13n(1n ]3ﬂon 3- yl}

- 2- hydroxypropoxy)benzonltr|Ie 15

N—(23(4| ]cyabf W)IHIP-]IPTUZO@@%@ tmizaz693)2- y1 ) - 3, 7- di azabi cycl o[ 3. 3. 1] -

non met

é-(s,gym meft pléiy{ﬁrlé %&éﬁetﬁlnr 1P 3215%’1%?{})& 1153374 %‘)aﬁa@&i’ﬁ{l%?z%ﬂ]%"%/r") 3, 7-

i azabi I d

4- ({ 3- [ 943%0%1%@%@1@ &%ﬁelﬁlé ?’;" ng7 SI aggbl cyclo[3.3.1 ]non-3-

g()a?/r:j } g; 0 \% l;%@ﬁgs Pﬁghﬁmé ltﬁlgb?bzg\l/%gﬁgﬁ%ﬁ\}g ‘éﬂdie{zﬁbﬁgﬁm[a 3dEjnoh-3-he above
yl} 2—hydroxypropoxy)-N N-dimethylbenzenesulfonamide (m/z = 552);
4-(3-{7-[3-(4-acetyl-1-piperazinyl)propyl]-3,7-diazabicyclo[3.3.1]non-3-
y1}-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-y1)-3,7-
diazabicyclo[3.3.1]non-3-yl]butyl} benzonitrile; and |
4-({3-[7-(2-ethyl-2H-1,2,3 ,4-tetraazoi-5-yl)-3 ,7-diazabicyclo[3.3.1]non-3-

20  yl]propyl}amino)benzonitrile.

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

| found to exhibit D, values of at least 6.0.
25 _ '
Example 9
Title compounds of the above Examples were tested in Test B above and

were found to exhibit pICs, values of at least 5.5.



found to exhibit D10 values of at least 6.0. 25 Exanple 9 Title conpounds
of the above Exanples were tested in Test B above and were found to
exhi bit pvcbpomad ues of at |east 5.5. WO 02/ 04446 PCT/ SEORCTSBIMN1581

Abbrevi ations Ac = acetyl APl = atnospheric pressure ionisation (in
relation to MS) 5 aq. = aqueous br = &road (in relation to NV\R) Bt =
benzotriazole t-BuOH tert-butanol C = chemcal ionisation (in relation to

M5) 1o nCPRA= - chl or oper oxybenzoic acid d doublet (in relation to
NVR) DBU ﬁﬁ’.bar%gﬁ“f“?;‘g o[ 5. 4. 0] undec-7-ene DCM = di chl oronmet hane dd =
doubl et of doublets (in relation to NVR) 15 DVAP = 4-di net hyl am nopyri di ne
DVMF = N, N-di net hyl f ormam de DMSO = di net hyl sul f oxi de EDC =
1-[ 3- (di met Byd am no¥pr opsdtylk 3- et hyl carbodiinmide Et = ethyl 20 EtOAc =

hyl . = i = ] j [
et hyl - acetate eq equi val ents ES = el ect r'OS%rnax)éla(t] n troel{/@sl on to M5) FAB

= fast at omA8nbar difent 2{HOSPAEIGPFEUECHORASHLION 10n
5 aq. = aqueous :
br =  broad (in relation to NMR)
Bt = benzotriazole
t-BuOH =  tert-butanol
CI =  chemical ionisation (in relation to MS)
10 mCPBA =  meta-chloroperoxybenzoic acid
d = doublet (in relation to NMR)
DBU =  diazabicyclo[5.4.0Jundec-7-ene
DCM = dichloromethane
dd = doublet of doublets (in relation to NMR)
15 DMAP =  4-dimethylaminopyridine
DMF =  N,N-dimethylformamide
DMSO = dimethylsulfoxide‘
EDC = 1-[3-(dimethylamino)propyl]-3-ethylcarbodiimide
Et = ethyl |
| 20 EtOAc = ethyl acetate
eq. =  equivalents
ES =  electrospray (in relation to MS)
FAB = fastatom bombardinent,(in relation to MS)
h = hour(s) '
25 HClI = hydrochloric acid
HEPES =  4-(2-hydroxyethyl)-1-piperazineethanesulfonic acid
HPLC =  high performance liquid chromatography
IPA = jso-propyl alcohol (propan-2-ol)
m = multiplet (in relation to NMR)

30 Me = methyl



h = hour(s) 25 HCl1 = hydrochloric acid HEPES =

4- (2- hydr oxyet hyl ) - 1- pi per azi neet hanesul fonic acid HPLC = hi gh performance
| i qui d clwonro4ags aphy | PA = i so-propyl al cohol (propan-2-pCY/SEowets4aul tipl et
(inrelation to NMR) 30 Me = nethyl WO 02/04446 PCT/ SE01/01544 82 MeCN
acetonitrile MeOH = nethanol nin. = nd4ute(s)) MP. = nelting point 5 MB
mass spectroscopy NADPH = ni coti nam de adeni ne di nucl eoti de phosphate,
reduced forge(Pc =—aceirtshiftfleC = pal l adium on carbon g = quartet (in
relation to NMR) 1o rt = roomtenperature s = singlet (in relation to NVR
t = tripletMdOHr elati omettmnbMR) TEA = triethyl am ne THE = tetrahydrofuran
15 tlc = thin | ayer chromatography Prefixes n-, s-, i-, t- and tert- have

t hei r usual Ma@ani ngs: nmmfﬁﬁ(,%)secondary, iso, and tertiary. WD 02/ 04446

PCT/ SE01/ 01544 83 _d ai ng. .
m.p. melting point

5 MS = mass spectroscopy

NADPH =  nicotinamide adenine dinucleotide phosphate, reduced form
OAc = acetate
Pd/C =  palladium on carbon
q = quartet (in relation to NMR)

10 1t = room temperature
s = singlet (in relation to NMR)
t = ftriplet (in relation to NMR)
TEA = triethylamine
THF = tetrahydrofuran

15 tle = thin layer chromatography

Prefixes n-, s-, i-, t- and tert- have their usual meanings: normal, secondary,

iso, and tertiary.



1. A conpound of forrmula |, R3b R3a 45 R43 R4A1 R44 NR46 RA2 N_ Rl 5 R~
wherein Rl represents a structural fragnent of fornula la, AB-R6 ~~\ |a
R4 RS towdorvepnesents H, halo, Cl-4 alkyl, -D-OR, -D N(R3)/Re)1/00544R4,
together with R5, represents =0; R5 represents H, Cl 4 alkyl, or R5,
together wwth R4, represents =0; D re%fesents a direct bond or Cl1_4

al kyl ene; R7 represents H ClL 6 alkyl, -E-aryl, -E-Het', -C(ORl0a,
-C(OOR"" oClaikts - C(CONRIla)RIIb; R8 represents H, Ci- 6 al kyl, -E-aryl,
-E-Hetl, -C(ORl0a, -C(OORI b, -S(0)2R10c, -[C(O]nNRI Ia)RlIb or
-C(NH)NH2; RO represents H, C -6 alkyl, -E-aryl, or -C(OR odl E
represents, at each occurrence when used herein, a direct bond or, Cl-4 20
al kyl ene; Rloa Aocqmp@mdfmﬁm&l,l y represent, at each occurrence when
used herein, Cl1-6 alkyl (optionally substituted and/or term nated by one
or more WD 02/ 04446 PCT/ SEO1/ 01544 84 substituents sel ected from hal o,

aryl and Het2), aryl, Het3, oRr¥ oa gad R od independently represent H
Rla and R I b independently repr nt, at each occurrence when used herein,
H Cl1_6 alkyl (optionally Squft't ted and/ or41term nated by one or nore

45 R :

Ras N—Ri

wherein

R' represents a structural fragment of formula la,

A B—R®
XK s

R¢ RS

10 R* represents H, halo, C,_4 alkyl, -D-OR’, -D—N(RS)RQ, or R, together with
RS, represents =0;
R’ represents H, C;4 alkyl, or R5 together with R4, represents =0;
D represents a direct bond or C;_4 alkylene;
R’ represents H, C¢ alkyl, -E-aryl, -E-Het', -C(O)R'®, C(O)ORIOb
15 -C(O)NR"®R'™;
R® represents H, Cpg alkyl, -E-aryl, -E-Het!, -C(O)R'™, -C(O)OR'®,
-S(0),R", -[C(O).NR"R'® or -C(NH)NH,;
R® represents H, Cy alkyl, -E-aryl, or -C(O)Rmd;
E represents, at each occurrence when used herein, a direct bond or. Cj4
20 alkylene;
R'® to R'% independently represent, at each occurrence when used herein,

Cys alkyl (optionally substituted and/or terminated by one or more



5 substituents selected fromhalo, aryl and Het4), aryl, Het5, or Rlla and
R11b toget her represent C3_7 al kyl ene, which al kylene group is optionally
i nt err uptved o443 oxygen atom n represents 1 or 2; i0 A PEPREE&aMss - G,
-J-N(R12)- or -J-O (in which latter two groups, J is attached to the

bi spi di ne nitrogen atom); B represents84L-, -L-N(R13)-, -N(R13)-L-,
-L-S(O p- or -L O (in which latter two groups, L is attached to the

carbon at omyhesii dgs E’éhegeaﬁ Fm 1{%169 %ﬁatﬁeté) diy1e et QapdRr Br a&ﬁ%l kyl ene;

15 J repr esents 6 al ene; sents a’ditéct Bond or Cl_4 al kyl ene;

p represent m&peﬂd@ﬁly&ep&hanﬁlﬂm R13 |ndependently represent Hor Cl.4
al kyl; 20 R61{aepresc-r=nts aryl, Het6 (both of which groups are optionally
substi t ut edR'graaddt' "} mderpmsiemﬂly(mpmppfr epeadit ejcusenen avhen ursddieseiBst i t uent s

E?' e?}u(elc—ji) ch %)m(ﬁl- a@;kyl yysubgili){tgd @%ﬁ?} W’%&l‘%tga dtnlé g(')‘n@cl l@%/ Gt)n%e;n c ,nat ed
B RN N RATS by W R

when R4 andydgaidedd Bler €265 ﬁnéa/le& 3@1MYalkﬂl%ﬁ@%§fﬁug@i§g?%ﬂ%ilu/y q

represents 0,°1 or 2; R2 represents -CN, Het8 ,

- C( S) N( R18) RitSrrupt3a byl 4o Qypgeh(ds@ha) R21b, -[ C(O) 120R21, -S(0) 2R22,

-S(O 2N(R23) R24, WO 02/ 04446 PCT/ SE01/01544 85 - C(=N-CN) N( R25) R26,
_C(=N-CN) O?QTemeS@IES iord;kyl (which alkyl group is optionally substituted
and/or term nated by one or nore substituents selected from-C(O R28,
-C(ON(R29a) R29b, -N(R30)R31, OR32, S(OrR33, halo, -CN, nitro, aryl and

Het9): 1 A represents -G-, -J-NR'™)- or -J-O- (in which latter two groups, J is
attached to the bispidine nitrogen atom);
B represents -L-, -L-N(R")-, -N(R'?)-L-, -L-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,¢ alkylene;
L represents a direct bond or C;4 alkylene;
p represents 0, 1 or 2;

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

20 R® represents aryl, Het® (both of which groups are optionally substituted
and/or terminated (as appropriate) by one or more substituents selected from
-OH, cyano, halo, nitro, Cyg alkyl (optionally4 terminated by
N(H)C(0)OR'), C, alkoxy, aryl, Het’, -N(R“)R"®, -C(O)R',
_C(0)OR', _C(O)NR)R'E, -N(RE)C(O)R'", NRPHC(O)NRHRE,

25 -NRP™S(O)R', -S(O);R'*, -OS(0)R"* and -S(O)NR"HR"P) or,
when R* aﬁd R’ together represent =0, RS may represent C;_¢ alkyl,

q represents 0, 1 or 2;

R? represents -CN, Het’, -C(O)R'®, -C(S)ORY, -C(S)N(R'™R",
30 -[COLNR™R™,  -[COLLOR", -S(O)sR¥,  -S(0)RNR¥)R™,



5 R16 represents H, aryl, Het10 or Cl.6 al kyl (which alkyl group is
optionally substituted and/or term nated by one or nore substituents
sel ected Woomv44@l o, -OH, -CN, -N(R34)R35, aryl and Het 1RQT/SERBAH1544
represents, H, Cl 6 alkyl, aryl, Hetl12, C(O R36a or -C(O OR36b; |0 R18
represents H, aryl, Hetl13, -C(O) R36a, 8_5C(O)CR36b or Cl1.6 al kyl (which

al kyl group is opti onaIIy substltut ed and/or term nated by one or nore

substi t uent scealenyrdRF Ref c@tgoR@&r C Gt @IRAGavteald allg @romead) ; 15
R22 represents Het'" 4, aryl or al kyl (which al kyl group is optionally

substit ut edopndniaﬂy tsmbstitwétd: chridyoro iernuinaiedr &ys obst u@m% swistieads f rom
hal o, -OH, - Het 15 and ary!); 3 6Pl ese H 2Ky

-C(O OR or sd@cte(t(@@Rs@@)R?zs -CEIMNIEe NEIR ;Na&l)% \M%{Qﬂﬁal’kyl
group is op |on ubst it ut oand/ or termnated by one or nore
BRI L it ‘fra%%“ﬁlelg Bon  -on Gl 6 alkyl (which alkyl group
is optio aIIy substltuted and/ or 25 term nated by one or nore substituents

selected fromCl 4 alkyl and -OH), C 1.6 alkoxy and aryl); R27 represents

C1_6 al kyl @° asptbsendd HR28yT, EhstlsenCs., klkyCiwhict kiity]l gxoyb ismpﬁienal’fy WO
02/ 04446 PCT/ SEO1/ 01544 86 R29a and R29b i ndependent| esent H Cl1_6
al kyl , aryl smbstmd&ndket) t¢m;pn@t§énbys oHE QI IBOIg| WP Stltlb?iniﬂ flofrong( o) R37a,

SO o, SO, w3 R eent M e ky'q ORTL or
~AON R37C)R88rep’resents, H, Cy.¢ alkyl, aryl, Het'%, -C(O)R** or -C(O)OR*®;
10 ' |
R'® represents H, aryl, Het", -C(O)R*®, -C(O)OR*® or Cy alkyl (which
alkyl group is optionally substituted and/or terminated by one or more

substituents selected from halo, -OH, -CN, -C(O)R3 62 and —C(O)OR36b);

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

halo, -OH, -CN, Het" and aryl);

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

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

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



10 R33 represents C1.6 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 al ko opo44lR86a represents H 15 R37a to R37d i ndepenBenSEgr/meqr esent ,
at each occurrence when used herein, Cl 6 alkyl, aryl or Het23, or R37a,
R37C and R37d independently represent Bf Hetl to Het23 independently
represent, at each occurrence when used herein, five- to twelve-nenbered

heterocycl i (RZQWQHPRZQQ?I%{?C??@&I}Q r@genggrh%%odmg -y issel ected from
ul fur;

oxygen, nitrogen and/or a an i ndépendently’represent H,
Cl 4 alkyl, -OR 31la 2 -SR 38b, -N(R39)R38c, or R3a and R3b together

r epr esent C3ﬁ§ al kyl ene, -02Z-0, -02Z-S Q% -SZ-S;, 25 R39 represents H,
ClL 6 al kyl &t arepresenturH) €ragalbmt, efylf oleiila -C4OMR’Gef-CHOIOREBove: 7

represents %@ﬁl Kyl i@%.opti onal ly substituted by one or nore Cl1_4 al kyl
groups; 30 (KR40  ndependently represent Hor Cl1_3 al kyl; WO 02/04446

PCT/ SE01/ 01544 { 4 , 0R2" independently represent Cl_6
al kyl ; Risa orﬂﬁgﬁ%ﬁ%mﬁ%@ ?@éér%’% R26, R35 and R38a to R380

i ndependently represent Hor ClL_6 alkyl; 5 wherein each aryl and Het (Het'
to Het23) group, unless otherw se specified, is optionally substituted; or
a phar maceuti*¢atdpresente pHabCe; delkiylaniwle HegheoC(O)RY* prayOWeR Phat: (a)
when Rl represents g structural fragment of fornula la in which: R4 and RS
t oget her reptE@ENER=0DR A;represents a direct bond;

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,
C, alkyl, or R3% represents H;
15 R**to R*™ independently fepresent, at each occurrence when used herein,

Cy.¢ alkyl, aryl or Het®, or R¥"®, R*® and R34 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*®
NER*R®, or R*® and R® together represent Css alkylene, -O-Z-O-,
-O-Z-S- or -S-Z-S-; |

25 R* represents H, C, alkyl or a structural fragment of formula Ia as defined
above;
Z represents C,_; alkylene optionally substituted by one or more C, alkyl

groups;

30 R* toR* independently represent H or C,_5 alkyl;



then B does not represent a direct bond, -N(RL3)-L- (in which group 15
-N(R13)- is attached to the carbon atombearing R4 and R), -N(R13)-, -
S(O p- owe02/04440) when R5 represents H or Cl_4 al kyl; anBCT/SEGapsasent s
-J-N(R12)- or -J-O; then B does not represent -N(R13)-L-, -N(R13)-,
-S(Op- or -0-; 20 (c) when R4 represediis -D-OR7, -D-N(R8)R9 in which D
represents a direct bond, then: (i) A does not represent -J-N(R12)- or
-J-0O; and (ida), B 1enes7 not Hre ng_ - =l - 3)-, -S(OP- or -0-;
(d) when R3 arjfai? B?a%&got ﬁ‘{‘\%ﬁg? g tljgé?ésﬁl? Shé represents

unsubst i t ut gds=bgngyde; Riithep?oR2p @ber2hoh2r @BP e gnR3%ang ubde ith@é e dbgmgy! or
optional ly “substituted’benZoyl:’ and (e} the compound is not: (i)

N - phenyl - 3rdptedean 2y br G, d alkiykzabi cycl o[ 3. 3. 1 ] non-3-yl)- 30 propanani de; WO
02/ 04446 PCT/ SE01/01544 88 (ii)

3-benzyl - 7-[ 3- (4- cyanophenoxy) - 2- hydr oxypropyl ]-6, 8-

di et hyl - 3, 7-di azabi cycl i

3- benzyl 2 7- P@e(%n@ﬁ%6@%@?@%&@%@%@% ulesspiprwiss speifisdani cycl o

[3.3.1 ]non " (Y :{7-benzyl -3, 7-di azabi cycl 0[ 3. 3. 1
]non-3-y|)-%ﬂﬁfﬁg@§ ﬁ%pﬁ% éﬁ%xy)nethyl] et hyl } nethanesul fonam de; (v) 3

-benzyl -7- [3 -(2-propyl- 1,3 -dioxolan-2-yl)propyl] -3,7-di aza- ,
bi cycl o[ 3. 3. 1] nonane; or (vi) 7-benzyl-3,7-diazabicyclo[3.3.1 ]nonane-3
-ethanol .  &Pa pharmaceutically acceptable derivative thereof;

10  provided that:
(a) when R’ represents a structural fragment of formula Ia in which:
R* and R’ together represent =O;
- A represents a direct bond;
then B does not represent a direct bond, -N(R'?)-L- (in which group
15 -N(R")- is attached to the carbon atom bearing R* and R’), -N(R")-, -
S(0),- or -O-;
(b) when R’ represents H or Cy4 alkyl; and
A represents -J-N(R")- or -J-O-; ‘
then B does not represent NRP)-L-, -NR")-, -S(0),- or -O-;
20 (c) when R* represents -D-OR’, -D-N(R®R’ in which D represents a
direct bond, then: '
(i) A does not represent -J-N(R'®- or -J-O-; and
(i) B does not represent N(R')-L-, -N(R')-, -S(O)y- or -O-;
(d) when R* and R*® and both represent H;
25 and R' represents unsubstituted benzyl;
then R> does not represent unsubstituted benzyl or optionally
substituted benzoyl; and
(e) the compound is not:
(i) Nl-phenyl-?:-(7-benzy1-3,7-diazabicyclo[3.3.1]non-3-y1)- |

30 propanamide;



2. A conpound as clainmed in Claiml, wherein R4 represents H C -2 alkyl,
-OR or N(HR8, or R4, together with R5, represents =0. 3. A conpound as
clainmed woQedi4ms 1 or Claim2, wherein R5 represents 15 PCT/SERB15440get her
with R4, represents =0. 4. A conpound as clainmed in any one of Clains 1 to
3, wherein R7 represents H Cl_4 al kyI&8 optionally substituted phenyl,
-C(ORoa, or -QONR la)R I'b 20 5. A conmpound as clained in any one of

d ai :
or al— r(T:(B O)lNE(I;I I3a) %ﬁ?lro Qe%yé fn@o Lzﬁg}g%?p@le Boﬁbaf.hgdg%@%o . P%:I ai msqlo'% (C)R 50
wherein R oa and 23R8 1iNdependeniclo[3repmeasn; at each occurrence when

used herein, ClL 5 alkyl ‘(optionally substituted’and/ or term nated by one

or nore substit @it 3-beietydat-E3(4-tpandphlenoryid2 fiyeryrypropyl]-iGematHyy-
substituted phenyl, or Rl oa represents H WO 02/ 04446 PCT/ SEO1/ 01544 89
7. A conpound as cl &, 'ﬁﬁ]daiiabK@lCh? 313411311011@1% m 5, wherein Rlla and R' b

i ndependently repre currence r Hor CL 5
al kyl (opti onal I@/V)siggttz (t7a}F g?iey/qa g\giﬂﬂ gﬁ%lsl'g‘{e(lﬁocryémgubstl tuents
selected from hal o clainmed in any one of
Claims 1 to 7, wher ?ﬁ%nﬁ?ﬁ%%rggahygm@hﬁﬂ%ﬁﬁﬂw% 9. A conpound as
claimed in dai 3BER AT -B-[ RPFEHANL - doxll A0 0Ly )hreph O sl 7Qfiatal _4
al kyl ene. 10. Amc‘:]gnpoundﬁas ?gl Ee(gggn any one ofyélbalpgg to 8, wherein J
represents C2_4 al k)HleytéoBml]xﬂonaAe;cmrrpound as cl al med in any one of C ains
1 to 10, wherein
(v1) 7-benzyl-3,7-diazabicyclo[3.3.1]nonane-3-ethanol.
10
2. A compound as claimed in Claim 1, wherein R* represents H, C;,

alkyl, -OR’ or N(H)R®, or R?, together with R’, represents =O.

3. A compound as claimed in Claim 1 or Claim 2, wherein R represents

15 H, orR’, together with R, represents =O.

4. A compound as claimed in any one of Claims 1 to 3, wherein R’
represents H, C;4 alkyl, optionally substituted phenyl, -C(O)R'® or
-C(ON(R'"®R®.

20
5. A compound as claimed in any one of Claims 1 to 3, wherein R®

represents H, C,.4 alkyl, -C(O)R'®, -C(O)OR'® or -C(O)N(R''*)R'™®,

6. A compound as claimed in any one of Claims 1 to 5, wherein R' and
25 R!® independently represent, at each occurrence when used herein, Cs
alkyl (optionally substituted and/or terminated by one or more substituents
selected from halo end phenyl), optionally substituted phenyl, or R'0

represents H.



represents a direct bond, Cl1_4 alkylene, -L-N(H)-, -L-S(O2- or -L-O (in
which latter three groups, L is attached to the carbon atom bearing R4 and
R s). 20wa@o2/d4eo©npound as clainmed in any one of C ains 1PCDSEd/o01d3erein L
represents Cl1_4 al kylene. 13. A conpound as clainmed in any one of Clains 1
to 12, wherein R6 represents phenyl, HB&t6 (both of which groups are
optionally substituted by 25 one or nore substituents selected from cyano,

hal o, nitro,~C , . i y i Wt henyl ,
"N R G0 A sonolfsrit G B G S BRRHIN i B

- N(H) S( O 2RkfiBependshi® %E%fgsént?%@ cach Qc2rEnée WHRhSHded REreihENOFE _gnd RS

t oget her represent =0, may represent CL 5 al kyl. 30 WO 02/ 0444

PCT/ SE01/ 0154kyl (@Ptiddallysclstitoteddarakorc teainimated byaome onenc sGbstitoents t o 13,
wherein R2 represents -CN, Het8, -C(OR1l6, -C(S)ORL7, -C(S)N(H R18,

- LC( O) 12N( Hyseiemked frp(imle 2o&kphenyg O) 2R22, - S(O) 2N( R23) R24,
-C(=N-CN) N( R25) R26, -C(=N-CN) OR27 or Cl1_6 al kyl (which alkyl group is 5
opt i onal I5y substituted and/or term nated by one or nore substituents

"N, opti onally SokereEe” IR AR any bl O Tthings LI 7, SRR, e’

A ai m 14, wWhepekentR1E- bep]’.p\r(gh%)s_ 10 optionally substituted phenyl, Het10
or Cl-6 alkyl (which alkyl group is optionally unsaturated and/ or
optionally substituted and/or term nated by one or nore substituents
selected frgmhalo, -CN, -N(H) R34 and optignally L substituted phenyl). 15
16. A conpoudhd % Ompawed a5 chimeh 195&%&%@@@ epEsEis a diredt - 4

alkyl - (O or ¥, Stk AeHES6P

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

represents C, 4 alkylene.

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

R).

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

represents C;_4 alkylene.

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

30



17. A compound as -clainmed in Caim14, wherein R18 represents H -C(O OR
36b or C1 6 al kyl (which alkyl group is optionally substituted and/or 20
t er m nat &do byo4ame or nore substituents sel ected from hal ore@ndE1@1§HOR36D) .
18. A compound as clainmed in Caim 14, wherein k22 represents Het 14,
optionally substituted phenyl or Cl_4 &0yl (which alkyl group is
optionally substituted and/or terminated by one or nore substituents
selected from 2% ﬁbuddeasléla«aﬁédqataﬂﬁeh&mﬁ@ﬁ%&btp&@whﬁﬂé&@n RES. A
conmpound as cl ai ne Claim 14, wherei'n R23 represents H’ Cl- al kyl,

- C(O) OR36b QE:pre@éﬁkSRSﬁINV\D qxdtb444ac@m SEou@qs@@R@,l 2@(S)N(®m56und as
claimed in daim14, wherein R25 represents H or (Zy\,hlgh al kyl
group 15 opt{GHAINERSL t ut d8(@NEDE: termS{&De]a by onSORNGREDR

bt onal 1y SGREN ChDSURGIEY or CLernk NaPEa " By Coneali! bl c{}%ﬁ 5’
Subst | tuted doisofty “SieRd Bl etadtid L ot Blones MoARb R

represents Qpick@NFIHN SORSIREUL 20 10N@ZORY ! cameind sag) i med in
Claim14, wherein R28 repgzisentsgglmm)pl\k | g%t?onal |y subste(lb)g uted phenyl

or Hetl1l7. 23ald)-Cdiyppiivchalsy sabalm&dphmnyhynd)ﬂet of Claims 1 to 14 or 22,
wherein 15 R29b represents H, Cl_4 al kyl or optionally substituted phenyl.
24. A conpound as clainmed in any one of Clains 14, 22 and 23, wherein R30

oot s Pkt B3Rl P BRI 18 3 S IR 2
[ oPTRoPTIDS [ptichatty Muibktindd PHCRGNAILH) SHOCLL PN RRRAY hiicyf Grofip RTPOUNG

as cl ai nmed any
optionally unsaturated and/or optionally substituted and/or terminated by

one or more substituents selected from halo, -CN, -N(H)R** and optionally
substituted phenyl).

15 16. A compound as claimed in Claim 15, wherein R* represents, H, C; 4

alkyl, -C(O)R*® or -C(O)OR*®.

17. A compound as -claimed in Claim 14, wherein R' represents H,
-C(O)OR? % or Cy.6 alkyl (which alkyl group is optionally substituted and/or

20  terminated by one or more substituents selected from halo and -C(O)OR*®).

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

25 halo, Het' and optionally substituted phenyl).

19. A compound as claimed in Claim 14, wherein R* represents H, C;4

alkyl, -C(O)OR?*® or -C(O)SR*®.



R32 represents H, Cl_4 al kyl (which alkyl group is optionally interrupted
by 25 oxygen), optionally substituted phenyl or Het2l. 27. A conpound as
cl ai med iwoang4ene of Cains 14 or 22 to 26, wherein R33PCEFE@EIMIS Cl_6
al kyl or optionally substituted phenyl. WO 02/04446 PCT/ SEQ01/01544 92 28.
A compound as claimed in any one of Cd&ilns 1 to 14 or 22 to 27, wherein

R37a and R37b i ndependently represent, at each occurrence when used

herein, Cl_ | kyl i |}y t ik ARV RBT r nts H 5
29. A corrpoﬁznozl1 a/g cg@%&%ﬁ#@gf{é&é@&fgﬁh ‘élqléi ns éi%t% fgﬁ%\%g%%g?r??%é and

Ri b i ndependggyl @(vHi@Hraﬂ%rgrohiF i£bphonalky bubstitRd8 ind/N(tBRHIM3EH by @heR3a and
Ri b together represent 4 alkylene or -O-Z-O. 30. A conpound as cl ai ned
i n d ai m 29, ommheressubsRB@nteprlested tfronhald] -OH, 10 ailkyl (which akylugtoupal
fragnent of fornula la. 31. A _conpound as clained in any one,of Clains 1 to
30, wher ei n i optignellyesibstitpted andigr defaninatsd3by one GFPHQRRI SHESEMERed i n

any one of C ains to 31, rei 6.1 nde dent .y represent H or
CL 2 al kyl . S§ot %&S’ﬁ%o‘ghﬁ QiR o o gﬁ%&sn%@%%}’giaHﬁ%tlQ%ﬁgP’ei n
R14b, R14, ﬁ]ﬂ)ztiﬁ'fhgi 3jljjndependently represent Cl.4 alkyl. 20 34. A
conpound as clalne n any one of Clains 13, 14 and 29, wherein R 5b to

R 5p, R2ZOb, R24, R26, R38b and R38c i ndependently represent Hor ClL 5

al kyl. 25 35. A conpound as clained in any one of O ains to 34, wherein
optional sutktitAientmponnghanytlagmedipin drleironéd4prwhercen sBEHstriepesents
selected from Cyﬁ[)r(]%hb,hal o,, nitro, "C1L 2 alkyl,. Cl1_2 al koxy, Het', -NH2,

-C(OR', -QROPRE sutgdphepgy-R15h, - N(H (O N(H R 5' *, - N(H) S(0) 2R 14b
and S(Q)OZN(R15n )R1L Sp ‘

22. " A compound as claimed in Claim 14, wherein R* represents Cj.s

alkyl, optionally substituted phenyl or Het'.

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

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

24, A compound as claimed in any one of Claims 14, 22 and 23, wherein

R represents H, optionally substituted phenyl, -C(O)R*™ or -C(O)OR*™.

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

R’! represents H, C;., ‘alkyl or optionally substituted phenyl.

26. A compound as claimed in any one of Claims 14 or 22 to 25, wherein
R** represents H, C,.4 alkyl (which alkyl groﬁp 1s optionally interrupted by
25 oxygen), optionally substituted phenyl or Het*'.

27. A compound as claimed in any one of Claims 14 or 22 to 26, wherein

R* represents C,_¢ alkyl or optionally substituted phenyl.



30 WD 02/ 04446 PCT/ SEO1/01544 93 36. A pharnaceutical formnulation

i ncluding a conpound as defined in any one of Clains 1 to 35 in adm xture
with a pveonreauws i cal | y-acceptabl e adjuvant, diluent or persE@vols& 37. A

pharmaceutical fornulation for use in the prophylaxis or the treatnent of

an arrhythmia, conprising a conpound a82defined in any one of Clains 1 to
35. 38. A conmpound as defined in any one of Cains 1 to 35, but without 1io0

proviso (e),pgf or [Plex (o} f in any
one of d ai r%;s8 Alé%gg lgut&\}/]\ne{a Eg% v?%eg%f %‘}?ﬁﬁgp ttjj;gélla(?lr g‘%éb%phyl axi s

or the tr eatvvmtalrpR35'narﬂi RVt h{de@end&lﬂ@Oremenqsa ehcla ocompenvedwhsndef i ned
in any of one Clainms 1 to 35 but wthout proviso (e), as active

i ngredi ent fused hheing@ys akkylraptionally swesditetsdmhenyl or € teprashatsgilophy| axi s
or the treatnent of an arrhythma. 41. The use as cl ai rred in Caim40,
wherein the arrhythma is an atrial or 20 a ventricular arrhythma. 42. A

ot hod O, PLRPA 8KinheBha LE ARy Oy AR ATCINERIY 30 W41 SihoiB 10 angoTPr 1 ses

adni ni st Pa y effectrve am)un of & oun

defined in g Qg &fdeglg ﬁ’g‘re%eﬁtOHBQ:l szkyw-Em@@J’t -M(RMRE( 8) R3a 2adto a

person suffering from o scepti b duch a’condition. 43. A process

for the pl’eM%g@heﬁepﬁes@ﬁf@@ﬂBﬂcyﬂﬁnefcﬂ'l’—@:lZ@l- as defined in Cdaim1l which
conprises: (a) reaction of a correspondi ng conpound of fornula I, WO
02/ 04446 PCT/ SE01/ 01544 94 R3b R3a 45 R43 R41

30. A compound as claimed in Claim 29, wherein R¥ represents H, C,,

10  alkyl or a structural fragment of formula Ia.

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

represents C, 5 alkylene.

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

R*® independently represent H or Cy., alkyl.

33. A compound as claimed in Claim 13 or Claim 14, wherein R14b, RMC,
R' and R*! independently represent C;_4 alkyl.

20
34. A compound as claimed in any one of Claims 13, 14 and 29, wherein
R"? to RPP, RZOb, R24, R26, R® and R3¢ independently represent H or Cy_s
alkyl.

25 35. A compouﬁd as claimed in any one of Claims 1 to 34, wherein
optional substituents on pheny! groups aré one or more substituents selected
from cyano, halo, nitro, Ci., alkyl, Ci, alkoxy, Het', -NH,, -C(O)R"",
_C(O)N(EDRY’, -N(H)C(O)R™", -N(H)C(O)N(H)R"**, -N(H)S(O),R'* and
-S(O),N(RMR'P. |

30



R44 RA6 RA2 N-_H R2-'N wherein R2, R3a, R3b and R41 to R46 are as defined

in Caiml, with a conpound of formula Ill, L1 AB-R6 ~/~ 11l R4 RS 5
wherein MopzpHesents a | eaving group and R4, R5, R6, A andI/BE@rdsHs
defined in Cdaim1; (b) for conmpounds of formula I in which Rl represents a

structural fragment of fornmula la in %hich A represents C2 al kyl ene and R4
and R5 together represent =0, reaction of a corresponding conpound of

formula Il,,as ' R6 B IV
wherein R6 %ﬁd ’éjﬁa}lrag&tgég‘gﬂ?ﬁi? é la gﬁlcﬁnu&ﬁgw 8@%%%{)%@%d%é‘a@or mul a |
i n which R3&1@rofF@tmﬁ1§pr a5€em Sn- Mﬁ&%ﬁ&lthaacbtﬁaﬁlawm@s@nmeptme uct ur al
fragment of fornmula l'a, reaction of a 15 correspondi ng conpound of fornula
| in which REavemt, Bdberftas aappeopri ate). represents -N(H) R38c, wherein R3SC

is as defined in Caiml, with a conpound of fornula Il as defined above;
(d) for conpounds of forrrula I in V\/nich R1 represents a fragnent of

f I i
oncti o ar 3% B PhennreRiER OhimidoRr S isb Rl TRE "R rhERRL S S i o
a conpound Rfaatflmﬁ)eranaan anﬂ@hﬂﬁépé&ﬁﬁng gé/ asg&%bgﬁééf"ﬁs RFnBdRa any one

of Claims 1 to 35.

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

10  proviso (e), for use as a pharmaceutical.

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

proviso (e), for use in the prophylaxis or the treatment of an arrhythmia.

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

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

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

20  a ventricular arrhythmia.

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

25 to a person suffering from, or susceptible to, such a condition.

43. A process for the preparation of a compound of formula I as defined in
Claim 1 which comprises:

(a) reaction of a corresponding compound of formula II,



XV I>< R5 wherein Xrepresents 0 or N(R) and R5, R6, R8 and B are as
defined in Caim1; (e) for conpounds of fornmula | in which R3a or R 3b
representve0 oM4A30) R38 5 and R39 represents a structural PeHgREVtISAf
formula la in which Arepresents CH2 and R4 represents -OH or -N(H)RS,
reaction of a corresponding conpound 4 fornmula | in which R3a or R 3b (as
appropriate) represents -N(H R38', wherein R380 is as defined in Caim1l,
with a conpound of fornula Vggs defpmed above; 10 (f) for conpounds of
formula I in which A represents™Xk76 al kyl ene, B represents Cl_4 al kyl ene
and R4 and R5 both represent H, duction of a correspondi ng conpound of
formula | in which R4 @& ] : pré&¥ént =0; (g) for conpounds of
formula | in which R4 ; nt Hand (1) 15 A represents a
single bond or -J-N(R12) g s C1_4 al kylene, or (2) A
represents Cl_6 al kyl ene 3 N(R13) or -N(R13)-l-, reduction
of a correspondi ng conpg which R4 and R5 together
represent =0; (h) for g¢ghpounds of ' for gu in which A represents Cl1 6

al kyl ene, B 20 represénts Rt®direct bond, Ci\l'4-eH kyl ene, -L-N(R13)-

\]

-L-S(O p- or -L-@&@ (71 which latter three groups L represents C1_4

al kyl ene), R4 represents OH and R5 represents H, reduction of a
correspondi RghegGRPRANEDf RPosmuIRE ! 1tol R* wié ab ddfiradd ilRE Ihing el hwithr @pr esent
=0; (i) for conpounds of formula I in which R3a and R 3b both represent H,
25 reduct i ogoofpoand@ffespaladilng conpound of fornmula VI, WO 02/ 04446

PCT/ SE01/ 01544 96
‘ /A B—R®
L1

R4 RS

s wherein L' represénts a leaving group and RY, R°, R®, A and B are as
defined in Claim 1;
(b) for compounds of formula I in which R' represents a structural fragment
of formula Ia in which A represents C, alkylene and R* and R’ together
represent =0, reaction of a cofresponding compound of formula II, as

10 defined above, with a compound of formula IV,

0O .
RG\B/U\/ . | \Y;

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

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

and R3 ® represents a structural fragment of formula Ia, reaction of a
15 corresponding compound of formula I in which R* or R* (as appropriate)

represents N(H)R*®*, wherein R*®° is as defined in Claim 1, with a

compound of formula I1T as defined above;

(d) for compounds of formula I in which R' represents a fragment of |

formula Ia in which A represents CH, and R* represents -OH or N(H)R®,
20  reaction of a corresponding compound of formula I, as defined above, with

a compound of formula V,



O 45 RA3 R41 VI R44 RA6 RA2 N-- RL RAN wherein R, R2 and R4' to R46 are
as defined in daiml, and in which the bridgehead C=0 group may be

acti vat edyo (2944i©r conpounds of forrmula I in which one of PRBEE@d5A3b
represents H 5 and the other represents -OH, reduction of a correspondi ng
compound of formula VI, as defined abdve; (k) for conpounds of fornula I
in which R3 a and R3b both represent -OR 38a or -SR 38b, or in which R3a
and R3b together represent -QZ-Og—@R&-S- or -S-Z-S-, reaction of a
correspondi ng conpound of fo a VI, as definedto above with a conpound
of fornmul a HOR38a, HSR38b, HX¥ Z-®H, HO Z-SH or -Z-SH (as appropriate),
wherein R38a, R38b and Z are as B&fined in Caiml; (1) for conpounds of
formula | in which one of R3a and R 3 b rgpresepts -NH2 an&'3 he ot her
represents wher@d&étrﬁpwsmts Q@ Q,TON{)%L)n%ﬁch § Brmiil ang B arecy d¥R vi| 15
R2- - N N—--C@ il‘ﬁ‘ln R, R2 and R4’ to R46 are as defined in Caim1l;, WO
02/ 04446 PCHA&EDHYY 01544 97 (m for conpounds of fornula | in which one or

both of R3a(é’>)n1%r IS%i:hpounds of formula I in which R* or R® represents -N(R*)R*®*

s and R* represents a structural fragment of formula Ia in which A represents
CH, and R* represents -OH or —N(H)RS, reaction of a corresponding
compound of formula I in which R* or R* (as appropriate) represents
NH)R*®, wherein R’ is as defined in Claim 1, with a compound of
formula V as defined above;

10 (f) for compounds of formula I in which A represents Cp¢ alkylene, B
represents C,4 alkylene and R* and R’ both represent H, reduction of a
corresponding compound of formula I in which R* and R’ together represent
=0; .

(g) for compounds of formula I in which R* and R’ both represent H and (1)
15 A represents a single bond or -J-N(R'®) and B represents C4 alkylene, or
(2) A represents C,¢ alkylene and B represents NR") or N(R)-L-,
reduction of a corresponding compound of formula I in which R* and R’
together represent =0O;
(h) for compounds of formula I in which A represents Cs alkylene, B
20 rep.resents‘ a direct bond, Cy4 alkylene, -L-N(R")-, -L-S(0),- or -L-O- (in
which latter three groups L represents C,4 alkylene), R* represents OH and
R’ represents H, reduction of a corresponding compound of formula I in
which R* and R’ together represent =O;
(i) for compounds of formula I in which R*® and R* both represent H,

25  reduction of a corresponding compound of formula VI,



represent N(R39)R38c in which one or both of R39 and R380 represents Cl_6
al kyl, al kylation of a correspondi ng conpound of formula | in which R3a
and/ or R3onBpresent N(R39) R38 (as appropriate) in which R3PSRndNSH R38C 5
(as appropriate) represent H, using a conpound of formula VIIl, Ra-L1 VIII
wherein Ra.represents Cl1_6 alkyl and L90is as defined above; (n) for
conpounds of formula | in which Rl represents a structural fragnment of
formula la in which B representsg L-O, reaction of a conpound of 10
formula I X, R3b R3a ;yR43 R41 I R44 R4z R2-'N NA ~L-OH R4 R5 wherein
R2, R3a, R3b, R4, R5, R41 to R46f A and L are as defined in Caiml, wth
a conpound of formula X R6@# ' 'ﬁﬂRGis as defined in Caiml,;

y i i represents a structural fragment
al kyl ene and B represents -N(R13) -
ed to the carbon ato Ibearing R4
XI, WD 02/ 04446 PCT/'SEQ1/ 01544

L- (wherein the group -N
and R), reaction of a cg
98 R3b R3a R43 R41 4

wherein R!, R? and R* to R*® are as defined in Claim 1, and in which the

bridgehead C=0 group may be activated,

(j) for compounds of formula I in which one of R*® and R represents H,
5 and the other represents -OH, reduction of a corresponding compound of

formula VI, as defined above;

(k) for compounds of formula I in which R** and R both represent -OR?*

or -SR*®, or in which R** and R*® together represent -0-Z-O-, -O-Z-S- or

-S-Z-S-, reaction of a corresponding compound of formula VI, as defined

10 above, with a compound of formula HOR*®*  HSR*" HO-z-OH,

HO-Z-SH or HS-Z-SH (as appropriate), wherein R¥® R and Z are as

defined in Claim 1; '

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

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

R41

VI

N—Rt

15
wherein R!, R? and R*! to R*® are as defined in Claim 1;



~~ R44 RA2 H R2--'N R46 NNAa N R1I3 R4 R5 wherein Aa represents Cl_6

al kyl ene and R2, R3a, R3b, R4, R5, R13 and R41 to R46 are as defined in
Claim1l, wootioaconpound of formula X1, R6-L-L2 XII 5 wWh€T/SE0/01244
represents a |l eaving group and R6-and L are as defined in daim 1; (p) for
conpounds of formula | in which Rl rep¥esents a structural fragrrent of
formula la in which R4 represents -D- NH2, reduction of a correspondi ng

Ja 3ap RARIN-A B - R6
oo, o (LB AT [ Skl G 1 RN 0

D are as defdpae@nt ANCRADRP* &in Whikchfsre moh@uhwde ofmd & ffuleprdsents Ghj ch R4
represents -D-N(R9O)C(ONH(R 1b), reaction of a correspondi ng conpound of
formula | alkyl,reliyfasihn rRf a eprissponding DorpRong off farmille dmsowheEloR  or mul a
X'V, Rllb N=C=0O %({ 30\ 38¢ 39 38¢
and/or represent —-N(R*)R™™ (as appropriate) in which R™ and/or R
5 (as appropriate) represent H, using a compound of formula VIII,
R*-L' VIII
wherein R” represents C;_¢ alkyl and L! is as defined above;
(n) for compounds of formula I in which R' represents a structural fragment
of formula Ia in which B represents -L-O-, reaction of a compound of
10 formula IX,

R3b R3a

R41

wherein R%, R® R*® R* R’ R*' to R*, A and L are as defined in Claim 1,
with a compound of formula X,
R°OH X
15 in which R® is as defined in Claim 1;
(o) for compounds of formula I in which R! represents a structural fragment
of formula Ia in which A represents C,¢ alkylene and B represents N(RP)-
L- (whefein the group -N(R')- is attached to the carbon atom bearing R*

and RS), reaction of a compound of formula XI,



WO 02/ 04446 PCT/ SE01/01544 99 wherein R11lb is as defined in Claim1l; (r)
for conpounds of fornmula | in which R4 represents -D-N(H)[C(O ] 2NH2,

react i on vod ozo4as r espondi ng conmpound of formula | in whi chCRSEN@psasent s
-DNH2 with oxalic acid diamde; 5 (s) for conpounds of forrmula | in which
R4 represents -D-N(R8)R9, wherein R8 %%d RO are as defined in Caiml,
provi ded that R8 does not represent H, reaction of a corresponding
conpound of formula I, 'in whReth RAR3epresents -D-N(HHR9 with a conpound of
formula XV, R8a-L3 XV to wherewtt R8a represents R8 as defined in Claiml
except that it does not. gprefent H, and L3 represents a | eaving group;
(t) for conpounds of psarnmufad] i ' represents -D-OR7 in which R7
represents Cl1_6 al kyl, X1, reaction of a corresponding
compound of forrmula I i S ents -D-OH with a conmpound of 15
formula XVI, . R7aOH XV dpresents Cl1_6 al kyl, -Xaryl or
-E-Het1l, wherein Hetl /g & aiml; (u) for corrpounds of
formula | in which Rl/fepresents a stpact\yral fragngpnt 20 of fornula la in
which R4 represents DO?R?l n which R7 reNresgnt s _6Rral kyl, -E-aryl or
-E-Het'), reactR2n of, a correspondi ng conpound O rmula XVII, R3b R3a
RA3 R41 4 5 42 R XVI | \r><

R¢ RS

wherein A® repre‘sents C. alkylene and R, rR* R® R* R’ R" and R* to
R* are as defined in Claim 1, with a compound of formula XII,
RS-L-1.2 XII
5 wherein L? represents a leaving group and R® and L are as defined in Claim
1;
(p) for compounds of formula I in which R represents a structural fragment

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

compound of formula XIII,
R3b R3a

R41
X1

N—A._ _B—RS

D R
10 3
wherein R?, R, R®® R® R®, R* to R*, A, B and D are as defined in Claim

1
(q@@ for Gompoﬁnds of formula I in which R* represents
-D-N(R*)C(O)NH(R''™), reaction of a corresponding compound of formula I
15 in which R? represents -D-N(R”)H with a compound of formula XIV,
R'"N=C=0 XIV



44 ' R44' 2/INRA6 RN-Ai~B-R6 L2 ,DR5 WD 02/04446 PCT/ SEO1/ 01544 100
wherein R2, R3a R3b R5, R6 R41 to R46, A, B and D are as defined in Claim
1 and L2wa@ozsudefi ned above, with a conpound of fornula KVI/SE&/Wdef4i ned
above; (v) for conpounds of formula I M] whi ch R4 represents -D OR7,
wherein R7 5 is as defined in aim2l]” provided that it does not represent
H, reaction of a corresponding conpound of fornmula | in which R4

represents whefdih®'thisas definp@imdlgim 1ormula XVI11, R7b-L4 XVII| wherein
R7b represents R7 as defined in Caim1, except that_it does not

lo
represent H(r) dodcompoendsestfursiuda I@a\whxgh& crapresqrm -PolN (I it O N L20f
formula | in which R4 represents hal o, rEtlt l.an oﬁ gorrespondi ng
conmpound of Tﬁf‘ﬂ‘éﬁ%loiq COTECSRRONER ga“@mawr@ie ? I gsWhigh B epy5 ?%‘8 tiate
hal ogenatl n ( I ea f a correspondi ng conmpound of formula
XI X, %“F{gﬂl Bét‘h%ﬁ R42 R46 .NRL H_N 15 wherein R, R3a,

)F‘()3Xb and 541(§)Cf0%@m§6§n§§ofjﬁ;ﬂrﬂﬂ’éjl i whici R $epréduis E‘D-IQ(IQ%?IQ‘?I N&théxdeid ormul a

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,
R8I 3 . <V
10 wherein R® represents R® as defined in Claim 1 except that it does not
represent H, and L’ represents a leaving group;
(t) for compounds of formula I in which R’ represents -D-OR” in which R’
represents C;¢ alkyl, -E-aryl or -E-Het!, reaction of a corresponding
compound of formula I in which R* represents -D-OH with a compound of
15 formula XVI, .
R"*OH XVI
wherein R7 represénts Ci alkyl, -E-aryl or -E—Hetl, wherein Het' is as
defined in Claim 1;
(u) for compounds of formula I in which R' represents a structural fragment
20  of formula la in which R* represents -D-OR’ (in which R’ represents C;
alkyl, -E-aryl or -E-Het"), reaction of a corresponding compound of formula
XVII,
R3b R3a

R41

XV



R2-L5 XX wherein L5 represents a leaving group and R2 is as defined in
Caim1l; 20 (y) for conpounds of formula | in which R2 represent Cl_12

al kyl', wwah2/oghkyl group is substituted at the C 2 carbopC(/SENAlISMe tO the
bi spidine nitrogen) with CH or N(H)R30 and is otherw se optionally
substituted with one or nore further 180bstituents as specified in Caim1l
for R2, reaction of a WO 02/ 04446 PCT/ SEO01/ 01544 101 conpound of formul a
XI X as defi ggd ghpPeRM tHi° apt @i edhe B 145 Bund D X¥édaRafin¥a ixfAaimmher ei n
Xa represents 0 or N(R30) and R2a represents Cl_10 al kyl, optionally 5
substit ut ed 1vunt1hL7orseasndemmerdeamytes withue compaind pecliotingdh XVichadefined or R2:
(z) for conpounds of formula | in which R2 represents tetrazol-5-yl,

reacti on of abowwrr espondi ng conpound of formula | in which R2 represents

B L i ol
correspo d'é as egtfﬂe% i[ﬁeC{é'ix{gx PHrlvid df%hat(i‘c)%@ssﬂ&nx%gg%eﬁf’ﬁp?%oﬂfoff prmula I,

in the presén Sui ox1 di si ng agent for “conpounds of

formula | wah&BsRflifElcdmpbiivd oAERHRIAANLY WHIBIOR!' topresats -DeOH atiives, in
whi ch the al kyl group i's attached to a bispidine nitrogen, .15 reaction,

at the bi spicdinpeund of dgemyladfVHI,cor r espondi ng conpound of formila | with a
compound of fornula XxI, Rb-L2 XXI wherein Rb rep ﬁmts Cl 4 alkyl and L2
is as defined aboveR '{aac) conversi on of one substi t on R6 to anot her;

20 (ad) COﬂV?{'e%éan of re%?eeseR?s R QWP dheAnR B4 Lim P except that it does not

10 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 appropriéte halogenating agent;
(x) reaction of a corresponding compound of formula XIX,
R3b R3a

R41

XIX

R46 R¥  N— R

N

/

15 H .
wherein R', R* R® and R* to R* are as defined in Claim 1, with a

compound of formula XX,
R%L’ XX
wherein L’ represents a leaving group and R?is as defined in Claim 1; |
20 (y) for compounds of formula I in which R represent Cy., alkyl, which
alkyl group is substituted at the C-2 carbon (relative to the bispidine
nitrogen) with OH or N(H)R, and is otherwise optionally substituted with

one or more further substituents as specified in Claim 1 for R?, reaction of a



(ae) deprotection of a protected derivative of a conpound of fornula | as
defined in Claiml. 44. A conpound of fornmula Il, as defined in C aim43,
or a protveebdzt44@5 derivative thereof. 45. A conpound of POTRBO1201M4, as
defined in Caim43, or a protected C{ﬁl‘l vative thereof. WD 02/04446

PCT/ SEQ1/ 01544 102 46. A conpound of drmul a VIl, as defined in Caim43,
or a protected derivative thereof. 47. A corrpound of fornmula I X, as
defined in Empoudd of dormular KIXcdsedefifeddgidveatvitiiea thmpeahd ofSformutonmpound
of formula XI, as defined in Claim43, or a protected derivative thereof.
10 49. A coxpobind of formula XIIl, as defined in daim43, or a protected
derivative thereof 50. A conpound of formula XVIlI, as defined in Caim43,
or a protected derivative t eof . 45 51. A conpound of fornmula XI X, as
defined in Caim43 (provide Rt~ |east of R3a and R3b represents
- N(R39) R380, wherein R39 rep)( sents a structmfragrrent of fornmula Ila,
as defined in Claiml), or rotected derivative thereof. 20 52. A

compound of Jfarmika Splesents '@ By RAR4P R 2R DreéEhts! ¢, RAtky, optionally

s substituted with one or more substituents as specified in Claim 1 for R%:;
(z) for compounds of formula I in which R” represents tetrazol-5-yl,
reaction of a corresponding compound of formula I in which R? represents
-CN with a source of the azide ion;
(aa) for compounds of formula I which are bispidine-nitrogen N-oxide
10  derivatives, oxidation of the corresponding bispidine nitrogen of a
corresponding compound of formula I, in the presence of a suitable
oxidising agent;
(ab) for compounds of formula I which are C;4 alkyl quaternary ammonium
salt derivatives, in which the alkyl group is attached to a bispidine nitrogen,
15 reaction, at the bispidine nitrogen, of a corresponding compound of formula
I with a compound of formula XXI,
R"-L? XXI
wherein R® represents C;_4 alkyl and L2 is as defined above;
(ac) conversion of one substituent on R® to another;
20 (ad) conversion of one R* group to another; or
(ae) deprotection of a protected derivative of a compound of formula I as

defined in Claim 1.

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

25  derivative thereof.

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

derivative thereof.



RA6 6 RA2 N _H HEN wherein R3a, R3b .and R4' to R46 are as defined in
Claiml (provided that at |east one of R3a and R3b represents -N(R39) R38c,
wher ei n R8O 0z/epresents a WO 02/ 04446 PCT/ SE01/ 01544 103 BCT/EEG1UNS44
fragnent of fornula la, as defined in aim1l), or a protected derivative
t hereof. 53. A conpound of fornula xxt , OXXIlIl *R46- 41 NH5 R2---N
wherein R2 and R4’ to R46 are as defined in aiml, or-a protected
derivative 4dergddompound of formula VII, as defined in Claim 43, or a protected

derivative thereof.

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

5  derivative thereof.

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

derivatix}e thereof.

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

derivative thereof:

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

derivative thereof.

15
51. A compound of formula XIX, as defined in Claim 43 (provided that at
least one of R** and R represents NR*)R*®, wherein R* represents a
structural fragment of formula Ia, as defined in Claim 1), or a protected
derivative thereof. |

20

52. A compound of formula XXITI,
R¥® _Rs3a

R4

XX

N Ria N—~H

wherein R*, R*® and R* to R* are as defined in Claim 1 (provided that at

Jeast one of R*® and R* represents -N(R’ "R, wherein R* represents a



WO 02/04446 PCT/SE01/01544
103

structural fragment of formula Ia, as defined in Claim 1), or a protected

derivative thereof.

53. A compound of formula XXIII,

XX

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

derivative thereof.



