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Bl SPI DI NE COVPOUNDS USEFUL | N THE TREATMENT OF CARDI AC ARRHYTHM AS Fi el d of
the | nve%b S.This invention relates to novel pharnaceutically useful
conpounds’ Oi%}7¥88 t i cul ar conpounds which are useful in the RGESROMIRAS2 of
cardi ac arrhythm as . 1 o Background land Prior Art Cardiac arrhythm as may

be defi ne IET@Q) i gin of
t he car di ac I 'npu $€e or as Eglﬂsttu anceés I'n conducl!lqa M‘é@r an

abnormal ¢goORPIAT ARREYTHNIPAS Arrhythnmias may be i s cl assi fied
clinically by neans of the presuned site of origin (i. e.
supraventricular, including atrial and atri ove rhyt hm as and
ventricul ar arr hyt hm as) and/or by nmeans of ra mmmﬂw ,%yar rhyt hm as
(sl ow) an®ieldafythednyentions (fast)). 20 In the treat cardi ac

arrhythm as, the negative outconme in clinical tri aI See, for exanpl e, the
outconk of the Cardi ac Arrhythm a Suppression Trial (CAST) reported i n New

Engl and Jgurnal of Medicine, 321, 4 19 with "traditiopal!’

antiarr hyﬁij}?’ﬁ AnYEGen  TRlatesh kR ROYSH i mrrnaye‘b@ailryorm@ It sRmpeWRAset ilon

vel ocity cI as antr arr hy dru has ted evel opnent
towards c f?ds é”@'t“f‘be g’b‘%gﬁ) r‘ir Pgag‘?g € thus

pr ol ongi nmﬂhgﬁ]& i nterval Cl ass I Il anti arrhyt hm C drugs may be defi ned
as drugs 3l ong the trans-nenbrane action potential duration (which
can be caused by a block of outward K+ currents WO 00/ 76998

PCT/ SEQ0/ 01252 2 or from an increase of inward ion currents) and

refragg ormekgmlmd hadtPrbf &ati ng cardi ac conduction. One of the key

di sadvant ages of hitherto known drugs which act by delaying s

repol ari zation (class Il or otherwise) is that they all are known to
exhi bit a unique form of proarrhythm a known as torsades de pointes
(turning ERrdis¢ armythmiasgnaymy, de&ne@@éabnonnwmamauhe Iatee Fegweripai nt  of
view of safety tthe m ni satrg of this pheng n (whjch has al so been
shown to BE Sélﬁh‘P bPEigH &5 @Ithiac WAPWIEOR ast AISTUTHANGES WoRORGHHORC dr ugs

such as ~ henot hi azi

¥ d h i d
ant i br ot Ay AT, B PRl bdEned o ”térw% ofine A ByENeh MY 81 ot ve

anti art hy ntd.ar C r n bi i

(3,7- drg azg cyc{ii i:lgrﬁgalﬁ lé?ﬁaﬁrrgﬁs?rggrteb%k o%“?ntogréﬂéﬁ reisnt ernati onal
pat ent apﬁrhopr@aéﬁtﬁ@ulé@ ShEMAMD. attiaP dudr %ﬁ%%d@ﬂ&nﬂa} R tRRids0and 306 871,
308 843 and 655 228 and US patents 3,962,449, 4,556,662,” 4, 550, 112,

4, 459, 301 vemtichla# 64&rBpimias) wed/or asy imeamsabf antei ¢i. eSbrariiyauﬂryﬂgnIast er alia
J. Med. Chem 39, 2559, (1996), ' Pharmacol . Res . , 24, 149 | 991 ) ,
Gircul atr(ﬂiQWS))andmyarrhygmi}iSzﬁfadt))\nal . Sci. 9, 429, (1993) Known

bi spi di ne-based anti arrhythm c conmpounds 20 include bisaram |
(3-methyl -7-ethyl-9a, 4" -(d -benzoyl oxy)-3,7 diazabicyclo [3 . 3 .1 ]
nonane

it 3 oyt it 3y : 36 SBmettor capting Aryfuitpias: A Degariye guicome AWIRRAl of 3. 3. 1] no
(5 lﬁf%%% &%%y ety B e G AP OSSRz - 23
im dazol>/- - )benzoyl fﬁo}'-zrdsjd%r%g?/l Egbﬁh@ %@prgﬁédm%?é%ﬁ. %é? nonane)
KMC (1989)) with “traditional” antiarrhythmic drugs, which act primarily by

slowing the conduction velocity (class I antiarrhythmic drugs), has prompted
25 drug development towards compounds which selectively delay cardiac
repolarization, thus prolonging the QT interval. Class III 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

AR
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V-84 (7-(4'-( 1 Himdazol o-1-yl)benzenesul fonyl]-3-isopropyl -3,

7-di azabi sw@0m168983. 1] nonane . di hydr operchl orate and anbasili g&ﬂggmgé 52

am nobenzoyl ) - 7- benzyl - 3, 7- di azabi cycl ?[ 3.3 .1 ]nonane). WO 0on és

PCT/ SE00/ 01252 3 W have suriﬁr_i sin I.%% ound that ,a novel  grou t%f

bi spi di ne- 9AsBaM: 3RpBIGReRSE ehilbVarde 1QR (BTG ARG Jelartoziness 5‘9 OBt ef er abl y
class 11l electrophysiologjcal activity, and are therefore expected to be
useful in # CW%E? CQ}‘?‘{“@HPHi ac arrhythnias. s Disclosure of the

I nvention According to the invention there is provided conpounds of formula
I, RB~ Rz Rba~/ Rse R~ RSb R4 // R~ Rsr ,Ni o wherein Rs X~-R, R
represents ik |, Iyl i 2 3 HoWid N f k are
optionally subs%?l?l}ét&gdjlgaré or %?’Fnﬂrll[gffeig k(ugs aplgirggﬁlr’llngég)a Bg dgl#" nor e
subst i t yentgpsigtieficad(dase M SHotErwase) Ay &M, they falloare Gkmovad ky exkibi/ or C, . ~
is alkoxy); a represents 0, 1, 2, 3, or 4; Het" represents a five to

t en- menber edidquet éorac yafl poarthyghmin tkmoninngs goesades e poheese (mahmgsofel ect ed
from oxygen, nitrogen and/or sul furé@and whi ch al so_opti onal Ity i ncl udes one
or nore =Opsimss), iwhichtmay, on otw@sEy s fad. 4Fromadhe powitaf iewrofSafety,

PCT/ SEQ0/ 01252 Rsa~ RSb~ Rs~, Rsa, Rse and .RSf independently represent H or
Cl j al kyl the mimmisgtien of, this, aheaamenop dpyhach hasplsebegnashawn to ks onal | y

NR ) R b, B Aaet s HIOne!  FPH e ) 2-?1@5?3&55%%59%?8%”%{1%3?52.5) or
-(CHz)s-; =~ . . - . .

{ore) Bt o P%e%ma%%s2‘&%&5@“_@@@&%@?@5@@%@%@% Rt Bl or
vitro, i JHETReBl R SupLRih e ARipg of ehefy¢ A0 el osent

or C,_6 alkyl; i s b represents 0, 1, 2, 3 or 4; R4 represents Hor C, _6
al kyl; Drepresents H C ~ alkyl, -OR9, or -(CH2)~-N(R )(R 1); 20 R9

r epr esent s Antia@rhythmnice rugs@asp®iod, bispidiisa3aT-diazabicyCIo# 3al Jdeh2nds)nhi ch

| atter three groups are optionally substituted by one or nore substituents
sel ect ed f aoenknown frem inkey aritn internasiond), pateat lapplication FYQoR1/0740%) R13)
C(OOR 4 and/or -N(HS(O~RI's); R represents H_ ~~ ~ alkyl, -(CH2)~aryl,
“G( N Nz, ERsopesncpateatsapplicatipiny 3QNERI b3 ORia4) ands%s 28 apd U pesenieio; &

represents Ooer 498, 7,55 685" 5°550,112°%4.459,301 and 5,468,858, as well as

journal articles including inter alia J. Med. Chem. 39, 2559, (1996),

y Pharmacol. Res., 24, 149 (1991), Circulation, 90, 2032 (1994) and Anal.
Sci. 9, 429, (1993). Known bispidine-based antiarrhythmic compounds
20  include bisaramil (3-metﬁyl-7-ethyl-9a,4'-(Cl—benioyloxy)—3,7—

diazabicyclo[3.3.1]nonane), tedisamil (3',7'-bis(cyclopropylmethyl)spiro-
(cyclopentane-1,9')-3,7-diazabicyclo[3.3.1]nonane), SAZ-VII-22 (3-(4-
chlorobenzoyi)-7-isopropyl-3,7-diazabicyclo[3.3.1]nonane), SAZ-VII-23 (3-
benzoyl-7-isopropyl-3,7-diazabicyclo[3.3.1]nonane), GLG-V-13 (3-[4-(1H-
25  imidazol-1-yl)benzoyl}-7-isopropyl-3,7-diazabicyclo[3.3.1]nonane), KMC-
IV-84 (7-[4'~(1 H-imidazolo-1-yl)benzenesulfonyl]-3-isopropyl-3,7-diaza-
bicyclo[3.3.1)nonane  dihydroperchlorate and  ambasilide  (3-(4-

aminobenzoyl)-7-benzyl-3,7-diazabicyclo[3.3.1]nonane).



R' represents H Cl1 6 alkyl, -C(ORZ or -(CHL)h-aryl (which latter group is
opti onal | tuted and/or termnated (as appropriate) by one or nore
WD 00! 769?9‘, @%dgEOOI 01252 5 substituents sel ected from - O—P}/C"E!%m&nﬁ?al 0,
amno, vitro, C, _6 alkyl and/or C,_6 aPkoxy); R2, R3, R4, R6, R, Ryg,
R 9 and R2 Wadhpeadeutprisingipr dewnd that Ca_@oatkygroupetcd dnspiditierbhasedr yl
(which latter three groups are optionally s substituted and/or term nated
(as appropicPEpOpngdy Exbibit else@ophitsialpgicaht actidiyectrrefarably -aess cilhno,

hal o, amno, vitro,, G .~ alkyl and/or Cl 6 _.al koxy); R S and sa

| hdependentlssiophysiolagica acti ity @l Arg deregore. Crampied tr J¢ teahd TBthSni ch ar o
all optionally substituted an L. termnated (as appropriate) by io one or
nor e substizilieﬂﬁ'm”éi %ﬁﬁ%gﬁcf %S,' vitro, Cl.6 alkyl and/or C, 6 al koxy);
c, d fg h, j and k independently represent 0, 1, 2, 3 or 4; Het2 and Het3
i ndependently represent five to ten-nenbered heterocyclic rings containing
one or nor PikEbSLSPIHFe EiVedtiond from oxygen, nitrogen is and/or sulfur,
and which also optionally includes one or nore =0 substituents; R6
represents one or nore optional substituents selected from-OH, cyano,

hal o, am no, vitro, Cl~ alkyl (optionally term nated by N(H) C(O OR2a), Zo
Cl~ al koxy AccGtdinpiteltR2 invenhpidtinyrel(isipravided moripsuamiepf foramdady - OS (O) 2824
~ R2' and R22 independently repregent Hgor Cl.6 alkyl; R2oa, 8z3 and R24

i ndependently represent Cl_~ al kyP_2s R represents a single bond, ClL 6

al kylene, -N(R25)(CH2)m, - CH2)m pr -(CH2)nC(H) (OR25)(CH2)n (ir_ which

| atter three groups, the -(CH2)mgrqup is attached to the bispidine
nitrogen atom and which latter four [groups are_gptionally substituted by
one or nore -CH groups); RsWO 7699 00 01252 6 B represents a
single bond, C, .~ alkylene, -(CHZ) pS(O g-, - ( )~O (in
which three |atter groups, t R i s attached to the carbon atom
bearing D and R4), -C(O N (in whbdech|laiter groyp, the -C(O- group is
attached to the carbon atonprbeaRsng D andgdr4) NS - 6) C(O Q(CHZ) P or
-N(R26) (CHZ) p- (i Rwhich INatter two groups, th 6) group is attached to

t he carbon atom b&ii%'@ Dand R4); m n and p independently represent 0, 1,

2, 3 or 4, grep nts 0, 1 or 2; R25 represents M—Clg#6 al kyl or C(ORZ ;
io R26 represents Hor C, _6 alkyl; RZ represents H Cl.6 al kyl, Het4 or
-(CHZ) ~-aryl (whichBlatter two groups are optionally substituted and/or
termnated (as appropriate) by one or nore substituents selected from-COH,
cyano, hal o, am pg KNfro, C .6 alkyl and/or C,_6 alkoxy); i s Het4
represents a five to_tlen-menbgred heterocyclic ring containing one or nore ,
het er oat ons sel gct ed flfom oxygden, nitrogen and/or sulfur, and which al so
optionally includes. orfe or nore =0 substituents; r represents 0, 1, 2, 3 or
4; zo or a pharmaceutically acceptable derivative thereof; provided that:
(a) RSaIo Rgaﬁg ", Rsa ~ Rs~ and Rsf do not all sinultaneously represent H; °
(b) RSa"an o not represent C,_~ alkyl when Rs', Rsd, Rse and R5~ all
2s represent H, and (c) when D represents -CHor -(CHZ) N(R)R"' in which c
represents O,

R! represents C, ,, alkyl, -(CH,),-aryl, or -(CH,),-Het' (all of which are

optionally substituted and/or terminated (as appropriate) by one or more

substituents selected from -OH, halo, cyano, nitro, C,, alkyl and/or C,
15 alkoxy);

arepresents 0, 1, 2, 3, or 4;

Het' represents a five to ten-membered heterocyclic ring containing one or

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

which also optionally includes one or more =0 substituents;



then: (i) A does not represent -N(RzS)(CHZ)m , -Q(CHZ)m or

- ( CHZ) nC( Wo( doFées( CHZ) ~- (in which nis 0); and/or WO 00';&@&00101252

PCT/ SE0O0/ 01252 7 (ii) p does not represent 0 when B represents

-(CH2) pN(R26) -, -(CHZ) pS(O g O -(CHZ)pO-, which conpounds are referred to
herei nafter as "the conpounds of the s invention” . Aryl groups that may be
menti oned {,nclude C6.1 0 aryl groups, such as phenyl, naphthyl and the |ike.
Oxyaryl gr%JﬁQr?SI‘?QP%ge mentioned i nclude C6_, 0 oxyaryl groups, such as
oxyphenyl (phenoxy), oxynaphthyl i o (naphthoxy) and the |ike. Wen
substituted, aryl and aryl oxy groups are preferably substituted by between
one and t hRe psubgtd RIENKS anHat* indilendehif) Septefediali braronpsoihat may be
ment i oned I n¢i ude t hosé contai ni ng to 4 heteroatons (s {ected fromthe
group oxygen, nitrogen i s and/or sulfur) and in which the total nunber of
atons in the ring systemis between five and ten. Het (Het', Hetz, Het3 and
Het 4) gr ouR% amdy RBeindspéndenplyr répresemingl,i €, j ralkyla(emicamallyn subsiituted
bicyclic. Heterocyclic groups that may be nentioned include norpholinyl,

t hi azol yl ,and(amteymmatsgxmtm yine dirnmedienyiiiroqor nayanad ngionppht Kglk’

azi nyl,
purinyl, benzimn dazolyl, .20 pyrim ndinyl I perazinyl) pyrazinyl,
pi peri di nyN,(Rlngngd Q‘@&lQ)P}sfy(PTr &EICFBF{T, fogt T(B1(E‘éfz|>qp:, p@ﬁ?'%!i)bmdi(%hi/ar or
triazolyl) '?azolyl, qgui nol i nyl, isoquinolinyl, dioxanyl, benzodi oxanyl,
benzodi oxoT(ky‘;{,iz Yenzodi oxepanyl , benzonorpholinyl, indolyl) pyrazolyl,

benzof T anfy 28, RaAgHEtigepl] ARSERAL HE LB or, SCHBOREMhiEl ooyt ana
the like. ﬁﬁ@ﬁtetiwfogggt%@éoﬁ‘re"@%ti&mE};msuﬁﬁirﬁted"%cﬁo?rt@nh‘ﬁfaf@d OBRS oFey. where

appropri ate, ( on any at In the ring systeminclading a
het er oat onmnoféeubitientfseRictarr izaMt 01, IAb, ciiedo,. nibley, €, Haksl and/oret 4)

groups nmay be via any atomin the ring systemincluding (where appropriate)
a het er oat Gm, alkwixyjHet ', WO 001 76998 PCT/ SE00/ 01252 8 Het 2, Het3 and
Het 4) groups nmay optionally be in the NN or S-oxidised form

Phar maceut R&and/R4cindppersdentlyeepresent Bsor fgk aliylsal ts and sol vates. Salts 5
whi ch may be nentioned include acid addition salts. Pharmaceutically

accept Bbl eb gepreserts\Wed.a.s00f Acl ude Cl-4 al kyl quaternary ammoni um salts
and N-oxi des, provided that, when a N-oxide is present: (a) no Het (Het',
Hetz, Het3, Het4) groups contain an unoxidised S-atom (b) X does not

represent $i represent 0, when B represents -(CHz)PS(O q
and/ or ( )r%&gééé)stsg%ﬂpgﬁ%e ll’lt 0, when R9 is substituted by

i\l(H)S(O)eR' S. The conpounds of the invention may exhibit tautonerism All
tautoneric fornms and m xtures thereof are included wthin the scope of the

i nventi on.Dlﬁp]?é&nngp(@mqﬂkpm -OFe, iomv@(DHE}gN(n’é)y(Rilﬁo. contain one or nore

asymetric carbon atons and may therefore exhibit optical and/or
di ast ezceoi ROwepiesents B A€ ¢ atoils eC(@)R" ra(CHbg -apiaorat( € YysHed @enicknt i onal
techni ques, e.g. chromatography or fractional crystallisation, The various
st er eoi sonkatter thyeezgrdwpsi atel eptmally sidstinted By one Qr rmorgrisybsiHuentier
m xture of the coppoun using conventional, e.qg. fractional
crystal | i s#lpeRd rompt@H, thalpn FYaRG . DIR[0 @wﬁke&a @Bpti cal
i soners nma e r i fssthe appropriate optically active
starting néﬂ@?pgiﬁga%cﬁéér'% it ¥ which will not cause racemisation or
epi meri sat pon, QL AN FET T VAL Sakl on, AR exampkfy aryl  .C(NH)NH,,
25 -S(0O),R™, -[C(O)]gN(R“")(R”), -C(O)R"™ or -C(O)ORY,;

e represents 0, 1 or 2;

g represent 1 or 2;

R represents H, C,; alkyl, -C(O)R?® or -(CH,),-aryl (which latter group

is optionally substituted and/or terminated (as appropriate) by one or more



25 with a honochiral acid followed by separation of the diastereoneric
esters by ional nmeans (e.g. HPLC, chronatography over silica). All

st er eoi so‘n‘gjr)@yg?ges i ncl uded within the scope of the inventi oRCT/SE}YIEIN6998
PCT/ SE00/ 01252 9 Al kyl groups that R ,’Rz, R3, R4, RSa, RSb, RS, Rsd, RS,
RSf, R6, RsybsHtugntR-feledked from ROH, Riyane, Male, Rmin® apitiR;, s€, Rialkyl R 6~ Rn~
Ri s~ R 9~ Rzo~ Rzoa RZ', R22, R23, Rza, R2s, R26, RZ' and D nay represent,
and with wARMRT K, s 3KOX¥R) RO~ Ry Riz~ Ri 3~ Ria~ Ris~ Risa~ R b~ Ru~ Ri s~

oo B, BT LR WIS B R B W
Ri 6~ Ru~ R.8%;Ry93 ' [ ' :
there is ?@y}l’f i@?teﬁpn'gmﬁryﬁ&ﬁﬁng#é& h@%&b%@o%& h@?‘g‘gaéﬁ{:hed o

and/ or gycliCets tr%{] rgel Emg"'e r) of
car bon gt o%r%t,;mggtgﬂ %‘a@‘i gé\ 8aqaﬁo gﬁog@g%é}ssyraed}{eaﬁgo e %igrs tﬁmefn%U
cyclic/ acysélested SHoM ald®! Saghoal KAyY HhRdDsnitRy €, $0alRg1 said/ppt@d, or, when
there is a sufficient nunber (i.e. two) of carbon atons, be unsaturated
and/ or i nt alkoxpy;ed by oxygen and/or substituted by one or nore fluoro
groups. i s Alkylene groups that A and B may represent, and -(CH2)-

cont ai ni ngRyt m%&‘%“ﬁagewndenﬂymprmn( Cogalkdr prylror (R )RerylRall ¢f | R 2,
R3, R4, RS RSa R6, R, Rs, R9, Rz, Rz'.,, A. B and Drraty i.ncl ude,
may be |i n¥4MChhare aHeopuonally subssituted rand/einierminsied (@ apPrepRiateddYcar bon
atons, be branched. Sugch.al kyl ene groups.anpd -(CHz).- cqntai njn hai ns may
al so 2&° beO%&tAr RO SBﬁ,SUWﬁB EhRse ﬁgﬁhh's‘{h’f?’i‘ioen%:l-h@ﬁﬁérar(d/ppe&l-&t wo) of
car bon aton'g(i 959 unsaturated and/or interrupted by oxygen. As used herein,
the term "A%CEY)i ncl udes fluoro, chloro, bronmp or iodo. 2s Abbreviations

are Iistedca{ji gg?t-ﬁ% gfmagé&(ﬁgggir(ghfgg%p@. 1! ,cgr(ﬁling to a further aspect

of the inveh ereis ovl npounds” o ormil a | as hereinbefore

defined, bperad Hét® ihdépendenity GépaRent ok o reHnORIbERRP ReldedéyRHR0/ 01252
10 (a) when A represents -N(R2s)(CH2)mor -Q(CH2) m, then m do€s not

represent @ings cobntaimig(dne ohenom® hepraasemns seleCté¢dofronf G geN Ritydgen i n whi ch
c represents 0, then B does not represent -N(R26)C(O QO CH2) p- or

- N(R26){ cHandYor sulfuref end ewhichpadsadeptignallye mcludes iane iofcmare t=hQse in
which: R represents optionally substituted -(CH2)a phenyl in which a is O,
1, 2 or 3, SepsSUMENSar ably, optional |y substituted, optionally unsaturated,

| i near, branched or cyclic, C 1.8 alkyl (which latter group nay al so be
interrupted by to an oxygen aton); Rz represents H, R3 represents H R4

Fepr osont - RevRpesent e mof® SpfigHafBihabhlents oo (FAOSTAT, ol P10
o s ) s e eciones o
o P82, i Ase nCRORN(EDRI YNHC(GINIDR™Y -N@)SEO) RS af/@N(H R -
-0S(0),R*,

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

R2 R and R* independently represent C, 4 alkyl;

25 A represents a single bond, C, alkylene, -N(R*)(CH,),-, -O(CH,),- or
-(CHp),,C(H)(OR®)(CH,),- (ir which latter three groups, the -(CH,),-
group is attached to the bispidine nitrogen atom and which latter four

groups are optionally substituted by one or more -OH groups);



20 X represents O A represents a single bond or linear) or branched, Cl-4

al kyl ene twddogggegr oup i s al so optionally interrupted by O);P /gﬁﬁ; ?gs(?nts a
single bond, Cl-4 alkylene, -(CHz)PO or -(CHz)PN(R26)- (in Pen Y &Pt er
two cases %yis 1, 2 or 3); 2s D represénts H OR9 (in which RO represents

H Cl_3 al repfnesezmsiaoﬁialgle,/bgndsGlmlknlephen@@ﬁz)eN((Rr(%,R(Cﬁzhp%ﬂi)(g:h R

opbi onal |y 45eBnsOa (E i hst 1GRsT BrowRRahe oraFaly ETOR (S AHAFRR Rroni um
TR L R 0 s S e i
obr evont K¢ JGHD?Y BB Ealied 8 1 palBhd SR BRAdnd" Dl ARG, TP Poth

relative toNBR26 S ¢l b €:(i ' e ghond or
G PO (R CRIOPER SR NERRE (iP RERRREE B Blowies )
(optional | W@IDsgricgtiedtadhéd o gtesntbotiiafd@mibeading DrandRY; C1_3 al koxy
groups). io Preferred conpounds of the invention include the conpounds of
Exanpl es descniand¢ helependdrtbr repPessmaiOatli, &) 3 sr According to the invention
there is also provided a process for the preparation of conpounds of
formula | @icPFeseBHHPi 5&%:25(a) reaction of a conpound of fornula Il, 20

WO 00/ 76998 ,= PCT/ SE0Q/ 01252 12 t5¢ =H wherein R2, R3, R4, Rsa, Rsb. Rs’,
Rsa, Rse, 1 ,reme,sew% éndaﬂﬁ’iloé ‘g@)ﬁgr;ei nbef ore defined with a conpound
L

of formulagitl, R X '‘~11l. s wherein L' represents a | eaving group,
such agloll—lalﬂ, f‘?ﬁr&é%fs 5|C1=6 XR , represents C, Br or I, and R

Hal

and X are 7 [ fror g definedy 4 e @ r erature
M the. pr edont@nspett By Euprtbladier B SRR Ben REER IO Fob
triethyl am,pe) OBk i t gﬂ%ﬁl THF,
acet oni trimlagt,e_otpg{é%gﬂg,ﬁ%{@gé%%@dr%geg?ﬁlgﬁﬁxggIa\?gg?s 2;“ (b (l)ur3 d)(;}grrpounds
of formul amorensubliitients scte¢ted grorm -OR, apdhd) o) &meNS, Snind ©F, alk{H R,
wherein R is as hereinbefore defined, reaction of a corrpoundl of Tormula
1V, wo and@f9S, ; 8lkoREY/ SE00/ 01252 |V H O X~ R,

15 Het® represents a five to ten-membered heterocyclic ring containing one or

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

which also optionally includes one or more =O substituents;

r represents 0, 1, 2, 3 or 4;
20  or a pharmaceutically acceptable deri'vative thereof;

provided that:
(a) R%, R*®, R*, R*, R* and R* do not all simultaneously represent H;
(b) R* and R* do not represent C,; alkyl when R*, R*, R* and R* all
25 represent H; and
(c) when D represents -OH or -(CH,) N(R')R!! in which ¢ represents 0,
then:-
(i) A does not represent -N(R*)(CH,),,-, -O(CH,),,- or
-(CH,),,C(H)(OR*®)(CH,),- (in which n is 0); and/or



wherein R, R2, R3, Rsa, Rst, Rs', Rsa, Rs, Rsr and X are as hereinbefore
defined, wd éyRosgonpound of fornmula V, s Ra ~Y 13 Rs V wherein Y represents
Oor N(R) and &4, R6, R and B are as, hereinbefore definedPCT/SEOMY | e at
el evated tenperature (e.g. 60Cto reflﬁx) in the to presence of a suitable
sol vent (e. g. (ih p 6aes nat kgpres¢nschwihendd gepredeyts -ACHNRT)-e, or a nixture
of a lower alkyl _alcohol and water); (c) reaction of a conpound of formula
IV, as herei nf, H]zr);eg( ﬂ'i@fed(cﬂlh)bé'aa conmpound of forrmula VI, 15 WO

00/ 76998 14 D ~A-Lz Rs VI PCT/ SEOO141252 wherein L-' represents a | eaving
group (e. g . nesylate, tosylate or where Hal is as hereinbefore

Hal ,
defined) ang .R4, B_an re. a . | nbef.ore ' , exanpl e
at el evat e%lgﬁpceo:ﬁg?%ﬁds( Q&g?eggé&eteon%ﬁg%ﬂgﬁn%] :agf Itﬁé Ogﬁéééé}gﬂu?)é?ﬁ? n the
presence ofinGertifdrabl e base (e.g. triethylam ne or KZC03) and an
appropriate organic solvent (e. g . acetonitrile or dinethylsulfoxide); 10
(d) for conpounds of formula | in which Drepresents Hor OH and R4
represents H, reduction of a conpound of fornmula VII, vll Rs O X~R~ WO
00/ 76998 PQAIryPEQ@LPS 2hat Thaytter eienti®ned Rnclude3 CqRs arylRghoupRssucksas Rs”,
Rsf~ Rb~ A~ g ~d X are as hereinbefore defined, in the presence of a
sui t abl e r gpheoyhgnaphshyl and thedske. apPxpanyi sgreupedbat omayc badinenvoned f or
exanpl e, for formation of conpounds of formula | in which D represents -CH,
reduct i on rnasiuge Gepfoxyded SHWPS. Suph|as exvrhenyh (BBeRA%Y) oeXyRAPAtRY! pr esence

SLgef 0197 o HERHBA< DY AebiiBE s OVBFiDSHENHuESy ITHPAEh 35 PSY Eours 8ty |

: . : c=0 .
appr opr i a S HisER Y CLbSEE B b8rlist it e bHRRILC Co %0 ' Ui a6l 6
reduci ng agent (e.g. sodium 1l o borohydride or sodi um cyanoborohydri de) and
an appropriate organic solvent (e.g. a lower alkyl alcohol);

Het', Het?, Het’ and Het' groups that may be mentioned include those
containing 1 to 4 heteroatoms (selected from the group oxygen, nitrogen
15 and/or sulfur) and in which the total number of atoms in the ring system is
between five and ten. Het (Het!, Het?, Het’ and Het*) groups may be
wholly/partly aromatic in character and may be bicyclic. Heterocyclic
groups that may be mentioned include morpholinyl, thiazolyl, oxazolyl,
isoxazolyl, cinnolinyl, quinazolinyl, phthalazinyl, purinyl, benzimidazolyl,
20 pyrimindinyl, piperazinyl, pyrazmyl; piperidinyl, pyridinyl, pyrrolinyl,
pyrrolidinyl,  pyrollidinonyl, triazolyl,  imidazolyl,  quinolinyl,
isoquinolinyl, dioxanyl, benzodioxanyl, benzodioxolyl, benzodioxepanyl,
benzomorpholinyl, indolyl, pyrazolyl, pyrrolyl, benzothiophenyl,
thiophenyl, chromanyl, thiochromanyl, benzofuranyl, pyranyl,
25 tetrahydropyranyl, tetrahydrofuranyl, furanyl and the like. Substituents on
Het (Het!, Het?, Het® and Het*) groups may, where appropriate, be located
on any atom in the ring system including a heteroatom. The point of
attachment of Het (Het!, Het?, Het’ and Het*) groups may be via any atom

in the ring system including (where appropriate) a heteroatom. Het (Het',



(e) for conpounds of formula I in which Rz and R3 both represent H,
reduct i orwofooaemer r espondi ng conpound of fornmula VIII, is Vﬁ&/ﬁo%-125~
Wherein Rl, R4, Rsa, Rsb, Rs’, Rsa, Rsg) Rsf, Rs, A g, D and are as

her ei nbef oy e def.i ned d,in which the bridgehead C=O,group,nmay,.be WO
001 76098 PHE! SE%SP ot et geqURsamay BB?’ﬂBﬁg)h%ﬁpH} N QTaEJ‘é’l’f%/‘?‘s%‘hch as

t osyl hydraf_&gﬁ, in the presence of a suitable reducing agent (e.g, sodium
bor ohydri de 0r" sodi um cyanobor ohydri de) and an appropriate organic sol vent
(e.g. a lower alkyl alcohol); when the C=O group is activated, the
activation step may be s carried out at between room and reflux tenperature
in the prepﬁaﬁﬁaéa‘uti@auypﬁcegfa'bfé AePIVAANES iBOMENdal(sCat] sBIVAMET SalhKy !

al cohol such as nethanol, ethanol or |PA), whereafter the reducing agent
may be addeditlo hitg beeanéntivned xidlnde advdd t dditien uilds o rPlvaiacedticdlly at
between 60 C and reflux, advantageously in the presence of a suitable
organi ¢ achcceptahje derbativesaist) indlud¢ O, _f alkyt qupteanaty smmaeninmi aalkts i n whi ch
one of Rz and R3 represents H and the other represents -COH, reduction of a
cor r espond?hg Neexistesnarevided tha) avhen 3 N-ggideds girgsedtor e defined, in the

resence of .a mJd reducin n . g, sodi um borohydrj.de, .and an
gppr opri at @)&Cg}é]ﬁf éhggl’ % I?gt_@gheﬁégup%ﬁgptag} %HB\F/”‘@W 2Q9Bi hanol or

et hanol ) ; for co u formula | in which Rz and/or R3 represent
OC(O R8 - gl%)dx qssnogggp]%?sgg 'ef ore defined, coupling of a corresponding

compou Of f J L ah (. ri represent OH
and a g(g cgcr?p(ggg%g g?ﬂ ?ég??r%%ﬂg@\’/l“@f,nagq/e%eﬁﬁ W&P"@vggﬁel gﬁ%ri S as

her ei nbef oS €868k répREsedX BTV IRrAR® T RtHue8 WMENATS®)(RIY. 25C) in the
presence of ‘a suitable coupling agent (e.g.

1- (3di met hyl am nopropyl ) - 3-et hyl carbodii m de)) an appropriate catal yst
(e.g. 4 2s dinethylam nopyridine) and a reaction-inert organic sol vent
(e.g. THF) Th¢onipounds ngfothedmvehtiémmay &xhibin tavdrobrifine efll éswonseric

-(CHz) ~NHz, reduction of a correspondi ng conpound of fornula |X Wo
oon699a 17fernpamdengupasiherack arg included pashiny thepscppe of the mventienein ¢, R,
R, R3, R4, RSa, Rsh, Rs', Rsa, Rs, RSf' R6~ A~ B and X are as

her ei nbefore def | ned, for exanple by hydrogenation at a suitable pressure

‘?Bpi “lp Pt 3R aRpiqhas ' B iaRioR Rl A foodl o EBER SYRE 3%§3id2”of

| i i - ). ' i Ny Whi . . '
ns. her oi nb S0l e AEPEEY AbRroM Sk Acaaddof HlttElisBmelisfp | 2
reaction oDjigtSRbIPHRYH WnAgY Béra@ume@fusi% rean@eﬁtiérmwtébﬁﬂiqt%g,eergesents

-N(R')H, in which RI' is as herelnbefore defined except to that I's does not

represent chidnrRopraphhicthriRRional esysadlisitione Moy adivius vesteoisbinéramagnpound of
formula X, R'N=C=0O X wherein R' is as hereinbefore defined, for exanple at
anbi ento t ehpasalatgdebyl Separation of a racemic or other mixture of the compounds

using conventional, e.g. fractional crystallisation or HPLC, techniques.
Alternatively the desired optical isomers may be made by reaction of the
appropriate optically active starting materials under conditions which will
not cause racemisation Or epimerisation, or by derivatisation, for example
25 with a homochiral acid followed by separation of the diastereomeric esters
by conventional means (e.g. HPLC, chromatography over silica). All

stereoisomers are included within the scope of the invention.



(e.g. 25C) in the presence of a suitable solvent (e.g. benzene); (j) for
conpounds f la | in which Drepresents -N(H[C(O JZNH-, reaction of a
correspon in(g/@%drhrmpound of formula | in which D represents PCUEERINIB0g
PCT/ SEO0/ 01252 18 -NHZ with oxalic aci® di anmide, for exanple at between -10
and 25C i nAlld groapenka Rf, R?sBPt R R ®B) Rig RjeR’™,(RgR®, R7, R™,

1- (3-di nmet hyl am napropyl ) -3ethyl carpodiim de), . an appropriate activating
agent (e. gRybliR/adrngﬁ)lgnBé't,ngzéle)RBa&lﬂi Rgsfml B“b&@ lf&fgtR%tR%Of,am ne)
and a reacfi,on pert,,o g sobvent (e.g. DVF); (k) for c oypnds of
formul a | ?\l’ ich' D zépkg'g%tsi N@Rd)lé(r@y:%rgpre,s ‘vw‘l‘inﬁlhwﬂg ‘é{ﬁ{yﬂRﬂa are as
her ei nbef oge def ij3ed,;; excepd 1t hats R'isdges t peprese 19(72){2) gaction of
a correspohd'i gg’ gnﬂ%u’n ofhfor t?l’ Rn 1'?{)’ ’V\Ri ch™D :)%p’r e%zng RN(R")H, in
which R' i S o r q}g,d p i t p ent

C(O RZS Wi @"r??'abéggprgg&ﬂ? dfﬁ%(g(ra!#u %F IE Q‘é}g%‘%{‘% gﬁﬁ%ﬁ%ﬁh ;{3; ?@%r esents a
sui tabl e | GaydIR! GROURE, RUCIR!ASRE, Rial ROXYRISHR( R1g. ROL,RBI RO R2

p-ni trophenyl and R 8 1s as héerei nbefore’defined, for ~'s exanple at

bet ween anphdR* angy befdubstihaspenaiyube lineat ke, wissedegedt 2 saffidiem e
solvent (e.g. nmethanol or DMSO) and (as appropriate) a suitable base (e.g.
K, CO3 or Thsnber li.ef threepodoarbdn atbmfsobeubranchédandioscyplicepFusthat,s - N(H) R
and R is as 20 hereinbefore defined except that it - does not represent H
or - C( NH) Nwhenrtheret isom sufficienonumbeb fHE ndowo focar@onratemsmsngh jallgfler ei n D

t NHz with d of f .a Xl R aL! wh in R
" ehr ostht Sam SN cSTOLR REY 15 PR CVECEBYHrar Sk AIBRARbANIT opr esent
Hor -C(NHNHZ and L' i her ej nbef fined, far. Le upd
condi {1 oneETRRS THAE Alstbis TOEHGL T < Ribencther i AesuifpicR ABater B ounas of
condi t1ons>!1 TOWH 10" T | art,”  Sompounds
the corr esanivgBoR s, BE shhadel Mahdy (e ABpLH0b, SRR LERI 252 10

cor r espondi ke RER My hebr hrEYhirb grbfipd.he presence of a suitable
oxi di sing agent (e. "g. mchl oroperbenzoic acid), for exanple at 0C in the

presence of a suitable organic solvent (e.g. DCM; s (n) for conpounds of
formula | which are C ~ al kyl quaternary amonium salt derivatives, in

whi ch the Alkylengrgropps sthat tAacdneld B anay bieppisdineand t-(CHk)y, contatningn, at t he
bi spi di ne nitrogen, of a correspondi ng C n%gunq ofmfor”rrulg | 'tt}4 a
conmpound ograupsntiraRX R® amdHRr (sagetherd, RheRei R'RR'TeBf esR1it R'S RY,al kyl and
Hal is as heselnbefpr efin for exanpl e at .roomtenperature in the
presence oﬁ aﬁiap op at Lvor ani sgl vgtiépﬁﬁmﬁy,m WFOM@?
purificati usj A PLO) A . C a i I unter-ion .
P ovi dor (et Rt Frert T sufic P pBiRERETCE, RyofofroPH, Sofff B°D nd rs
both repre &%,ﬁ{)ﬁes 8 A . i (CH2) p-
and R26 angﬁgltcgfuie' stﬁ%g?el nbef %‘r%eupdeﬁdne(?m?egct{aﬁhg?&{aﬁ%sogyﬁgbof

for mul g XI be ,safteratedNot) whién there is a sufficient number (i.e. two) of carbon

atoms, be unsaturated and/or interrupted by oxygen.
As used herein, the term “halo” includes fluoro, chloro, bromo or iodo.
25 Abbreviations are listed at the end of this specification.
According to a further aspect of the invention there is provided

compounds of formula I as hereinbefore defined, but with the further

provisos that:



O X~R~ x~~| wherein Aa represents C .6 al kylene and R , R, Rsa, Rsn,
Rs', Rsa, wes@y76btf, R26 and X are as here| nbef ore defi ned ng:g,sg(g und
of formula Xl V WO 00/ 76998 (CHz) pHgl 20 XI'V Rs PCT/ SEO pj erein

pr esbnce of (4 SHBE b@QFeéﬁ'asTs%?%"&ﬁm@ﬁLffﬁ% e B ifiey mcdedh) 39Eac  on

of a conpound of fo a her ei nbefore defined, with a conpound of
formul a XV, Rlxﬁpk#ﬂﬁga%’ih. and X are as hereinbefore defi ned, in the

presence of ¢, Lypegy rpqgwe%h@ S S NSRS D] LKbchd e

presence of ~0 SUi e organi¢c sol'v r conpounds of

formula | in whifel @%oé?ﬁb@??@%elﬁpN(Rn@U(@)@\a@Hz) Lgrefy(R**y(@H
optionally substituted - aryl or optionallysubstituted - CHZ)d Het Z,

reacti ons of a correspondi ng conpound of forrmula I, in whicht s D
represents OH with a conpound of fornula XV R9aC]—| XVl wherein R9a
repr esent s Bptfexrredicompoungds Difmheemvemmmluln;lude thmeonaﬂ'hlgh 'substituted

- (CHz) d- aryI or optional]ly substituted - -Het~ and d and HetZ are as
her ei nbef or B' d@pliels@ﬂs qp@pnéuﬁrﬁpb&tltatedbé brptsnm amwipgh @ 182, bse)orand
reflux tenperatur

e, r M ts e conditio esence
of e.g. tri héﬂyl% g e OPHAD yocﬁ“&?é?‘ﬂ%@ylﬁ?'éo YS";E‘??‘{‘}EM gmeg"
1,1'-(azod| ar b exni dj U|t bl IC . g.

di chl or orret %&l % a%) (IZ 1@‘8%‘83‘?&83@% anlgg; %?Sl%n %ﬁ\?ﬁ‘?%" &S’pr esents
opti onaH giﬁ’é‘% él%gn)c 1~ alkyl, optionally substituted -(CHZ)d-aryl or
optionally su V\DOO/76998 21 -(CH2)d-Het' -, reaction of a
conmpound OfR?%Sp‘pégéhtg(ﬁl L O X~R- PCT/ SE00/ 01252 XVI | wherein L2) R, R2,
R3, R4, Rsa, b, Rs Rsa, Rse, Rsr, R6, X, A and B are s as herei nbefore
defined w tR3aemg&mymj of formul a XVI as herei nbefore defined, for exanple
at between anbient (e.g. 25C) and reflux tenperature, under WI | i anson-type

condi tions Rf represents kBeopCyseaticd; of an appropriate base (e.g. KOH or NaH)

and a suitable or Flnlc solvent (e.g._dinmethylsulfoxide or DI\/F)) io (s) for
conpounds oR™ f@dng aﬁuherrbwmr@memnfleprb@&me@rae@} Rmhﬁdnd Rz is as

whi i'h”B?sﬁiéﬁedS%"éﬁ%anmeﬁﬁt q%s%éwwﬁ?e&»%%%&ﬁﬂ AT R 2OcH oM 11 1
AL PR fgénquq@@cﬁ dggperature
Lo 0 et AR IR RS el RRAP  WERRY °t
THF) ; V\Qéfgé?e@x?@@_ Gy PF08Y4hk? Péiro, amino, C(O)N(H)R? and/or
-N(H)S(0),R%;
20 X represents O;
A represents a single bond or linear, or branched, C,, alkylene (which
group is also optionally interrupted by O);
B represents a single bond, C,, alkylene, -(CH,),0- or -(CH,),N(R*)- (in
which latter two cases p is 1, 2 or 3),
25 D represents H, OR® (in which R’ represents H, C,, alkyl or optionally
substituted phenyl) or N(H)R! (in which R!° represents H or C,, alkyl);
when the bispidine nitrogen bearing A optionally bears a C,, alkyl group,
thus forming a quaternary ammonium salt, the alkyl group is a methyl

group.



22 (t) for conpounds of formula I in which one or both of RZ and R3
represent ch\Kdﬁ@QsR b in which one or both of R' and R b represents C, ~

al kyl, al kylation of a correspondi ng conpound of fornmula I QUREI 2537
and/or R3 represent -N(R a)R b (as app‘r‘opriate) in which Ra and/or Rb s
(as appr opiareprefesped cempounduef Hig iaventgivinedudsfthbse Huwhictv 11 A, R L
XVITIA wherein R° represents C _g al kaﬁléyand L' is as hereinbefore defined,
for exanpl & (FEBESSCRISHHIERT 8 &ranchEd £ I known to those skilled in the
art; or 101{43_) conver.si on of one R6 substituent to another using techniques
wel | known ™t JPHSERSSki I 1ed in the art. Conpounds of fornmula Il may be

a

prepared bysf £acthiso f @ﬁund of 1 s formula XIX, H- ~H XI X wherein
RZ, R, ng{, 3? F%is}oti)l rlsglé%\sg €’and RSf are as hereinbefore defined, with a

conpoung OfRéfx‘éngéEﬁ’ts\é'rxaﬁé, ﬁk%'f&*aﬁﬁgﬁpﬂh@ gp%?fz'ﬁb@ﬁionf&latﬁﬁéatmﬁ;e as descri bed
her ei nbefore for synthesis of corfpounds of ‘fornmula | (process 20 step (c)).
Conpounds quép;egeﬁtgaclljt alkylae;ch A represents CHZ and D represents OH or
N(HHR nmay be prepared by reaction of a conpound of fornula Xl X, as

her ei nbef oBerepeésenesa vingle bomdbopo(did,)gd- (iarwhich pMsasohg);ei nbef or e VWO
00/ 76998 PCTI SE00/ 01252 23 defined, for exanple as described herei nbefore
for synt hed) sepesenisnibutis WH, fasrphenaxy (pprioradlyssuhstipiteéd op. theqhsoyhds of
formula Il in which R2 and_R3 both represent H may be s prepared by
reducti on &MEDYBRYELHPIEIC HoHKOXREOUPSIH XX wherein R4, Rsa, RSb, Rs-,
Rsa~ Rse) Rsr~ Rs, A, g ~d D are as hereinbefore defined, and in which the
cC=0 dPoup may be activated using an appropriate agent, such as

t osyl hyd. r gz] f I . | i i pthesi s of

compounds orerged,AAmPORR G 8 SFEGANTeilGe b EUARBLAC ol BT L P e
R2 repr esegg&rg-édqig}eﬁ?ﬁégpr esents optionally substituted C ~ alkyl, may be
prepared by reaction of a conpound of forrmula XX, or a protected derivative

thereof, with a is conpound of formula XXI, R3aMgHal XXI wherein R3a
represents C,.~ alkyl (optionally substituted and/or term nated with one or
nmor e cyano Ryeparmtjorand Hal is as hereinbefore defined, for WO 00/ 76998

15
According to the invention there is also provided a process for the

preparation of compounds of formula I which comprises:

(a) reaction of a compound of formula II,

20



PCT/ SE00/ 01252 24 exanpl e at between -25C and anbient tenperature in the
presence wo e/swst abl e sol vent (e.g. diethyl ether). Corrpour;g—;;,sgaoﬂflggzrml a
1V may be prepared by reaction of a cqgpound of s formula XX, as

her ei nbefore defined, with a conmpgund of,fornula Il as hereinbefore
defined, for exanple as described™herei nbefore for synthesis of conpounds
of fornmula | (process step (a)). Conpounds of formula IV may alternatively
be prepared by reaction of a io co
defined, with a conpound of fo
presence of 1,1' carbonyl ®%m d
for synthesis of conmpounds o
of fornmula IV in which R2 ang

q*@inbefore defined, in the
xfpl e as descri bed hereinbefore
ocess step (p)). iys Conpounds
may alternatively be prepared
ormula XXII, R~ HOV X ~ R,
XXI I 20 wherein R, Rsa, J&Sb, Red, Rsa, dise, \sf and X are as hereinbefore
defined, and in whi ch t heNbri dgehead C = O groJB‘Hay be activated using an
appropriate agent)}sg&h as tosyl hydrazine, for exanple as described

her ei nbefore forD ounds of fornmula | (process step (e)). Wo 00n699s
pc~nsi ~00i 0i zsz 2s nmpounds of formula IV in which one or nore of RS,
RSd, Rse and/or F&WBrepresent Cl 3 alkyl may be prepared by reaction of a
conpound of forrmulal IV in which RS, Rsd, Rse and/or Rsf (as appropriate)
represent H, wth appropriate atkylating agent (e.g. dinmethyl sulfate),
for exanple in t esenc f a suitable strong base (e.g. s-Buli))
N, NN ,N tetrane | hyl enedi am ne and a reaction-inert solvent (e.g.
THF) . Conpounds 0O ormul a V may be prepared in accordance with techni ques
which are well known to those skilled in the art. For exanple, to conpounds
of formula Y. b CcR3 a [ Nt - stap@ Y, I t may be
ek Ron Ror B BimBinaor B or Bnals 01 1o BRART R e Ay

prepared by reactiadn of "a npoun XXl S Wherein R6

is as herei 18 firkdwithial éb ?“.,ﬂ{g) Q?Hﬂflaj@rnula XXI'V, Ra XXIV C O
20 wherei nh%%%lfls ars ﬁéer el n letm?rerg% |ne§lfJ or exanple at el evated

tenperature (e.g. between 60CRANE(0OYL! ux tenperature) inllhe presence of a
sui tabl e base (e.g. KzC03 or NaOH) and an appropriate organic solvent (e.qg.
2s acet pni whereinorl 't obpresedtvai eiaviny groupt hachi as #kdcrinndazolpl tdre pri or
art; WO 001 76998 PCT/ SE00101252 26 (2) B represents -CH O and Y

repr esent s -QG(EYXR't Hahaepresents K, Brepul cand R randcXi ane af hereiwheiorend of

formula XXl I, as_hereinbefore defined, with a conpound of forrru%a XXV, 5
defined, for example at or above room temperature in the presence of a

suitable base (e.g. aqueous NaOH, K;CO; or triethylamine) and an
appropriate organic solvent (e.g. CH,Cl,, THF, acetonitrile, toluene, or

10 mixtures of such solvents);

(b) for compounds of formula I in which A represents CH, and D represents
-OH or -N(H)R!®, wherein R is as hereinbefore defined, reaction of a

compound of formula IV,



Oz OR< O SOz XXV wherein R4 is as hereinbefore defined, for exanple at
bet ween r QYRd-RoRer ature and el evated tenperature (e.g. 40Q) in the
presence of a to suitable base (e.g. K2C03 or potassi um et hBXF/§E§0/URH an
appropriate organic solvent (e,g. acetdhitrile or DMF); (3) B represents a
single bond, Y represents O af R4 rBpresents H may be prepared by
reduction of a conpound of formulfa XXVI, xxvi Rs 15 wherein R6 is as

her ei nbef ore defined, for exanpl g at between -15C and roomtenperature in
the presence of a suitable reduci

1 e.g. NaBH4) and an appropriate
organi c solvent (e.g. r&IF),

nternal di splacenent reaction
of the resultant internedrste egxanple at roomte ature in the
presence of a suitable bag ; and an appropriate organi c sol vent
(e.g. acetonitrile); (4)/B - (CHz) pN( Rzb) -,
-(CH2) pS( O 2- or VO @ Q ) -(CHz) pO- (in which
latter three groups p Nepresents 1, 2,°3 0 nd Y represents O nay be
prepared by oxidat#on of a conpound of formula\XXVll, xxvi i ~fi s in which
Ba represents a single bond, C, _3 al kylene, -( IN(R26) -,

-(CH2) p_1S(0O 2- or -(CH2)~10- (in which latter three groups p represents 1,
2, 3 or 4 and Rz6 is as hereinbefore defined, in the presence of a

sui tabl e oxi dising agent (e.g. mchl oroperbenzoic acid), for exanple by
refl uxi ng iwhérfetn R'eFENE, ®** aRSyiRAPREY oRYaRtand I X amné aschageinbefore

di chl oronet hane); or io (5) B represents -(CHZ)pO-, Y represents N(R) and
R1 r epr eserdefine8( @itk sampoundoOf@®elandy be prepared by cyclisation of a
conmpound of forrmula XXVIT1 A, XXVii A N(H R-oa 2F Rs ~s wherein R a represents
-S(O ZR5Sa or -C(OOR 9 and p, R4, R6, Risa, R9 and L2 are as herei nbefore
defined) for exanple at bet n 0C and reflux tenperature in the presence
of a suitable base (e.g. sodi hydr oxi de) and R4 L2 (CH ) 20 an
appropriate solvent (e.g. dich t hane, water, or a m xture thereof)

WO 00/ 76998 PCT/ Sl ; 00/ 01252 Y f necessary a phase transfer catalyst
(such as tetrabutyl anmoni unyhydr ogensul f at e)

\

R6

wherein Y represents O or N(R') and R*, R, R and B are as hereinbefore
defined, for example at elevated temperature (e.g. 60°C to reflux) in the
10 presence of a suitable solvemt (e.g. a lower alkyl alcohol (e.g. IPA),

acetonitrile, or a mixture of a lower alkyl alcohol and water);

(c) reaction of a compound of formula IV, as hereinbefore defined, with a
compound of formula VI,

15



Compounds of fornula VI may be prepared by standard techni ques. For s
exanpl e copewgoly of fornmula VI in which: (1) B represents ; y be
prepared by coupling a conpound of forqyla XXVITT, OH XXVI F&fk%gﬁﬁé%Pa
wherein R6 is as hereinbefore defined, to a conpound of fornula XXX,
L4-(CHZ) P C(D) (R4)-A-LZ XXI X rein L4 represents a suitable |eaving group
(e.g. Hal) and Hal, p, R, A D\and L are as hereinbefore defined; i ~ (2)
B represents -C(O N(R26) - may prepared by coupling a conpound of fornula
XXX, Rs wherein R6 and Rz6 ar& as\hereinbefore defined, to a conpound of
formula XXX, zo L4-C(O -C(D)(|R4) L2 xxx1 wher ei wiL4, R4, A, D and Lz are
as herei nbefore defined; AD 001 76998 PCT/ SEO00/ 01252 29 in both cases )
under conditions which are
Compounds of fornula VI in ¢
represents OR9, in which RS 3 ents optionally substituted C, ~ al kyl,
optionally substituted -(CHz)d~aryl or optionally substituted -(CHZ)d-Hetz
may alternatively be prepared by reaction of a conpound of formula XVI as
her ei nbefore defined with a compound of fornmula XXXIl, RO ORy XXXI I Rs ~o
wherein Ry represents C ~ alkyl or aryl (which two groups are optionally
subst i t ut edwherein doe represente 3 Ubavingugroup §egeonesylateontosylate arkkHal,or hal o)
and R4, R6 and B_are as hereinbefore defined,_ for _exanple at_between anb

Tent tenper¥heieeHad is as hepeinbefpre efingd) @ndt Rip&’atdr 8 iand: B 3¢ @sence of

a suitabl e base . g. ,K=C03) .and an appropri ate organic solvept (e.g. i s
acetoni t¥il 3?“]%?9%@‘?“@3}‘3:(;8}{\/%%}1@& 8‘? e@’h’éteéls{eé‘?gefrﬁ%?i@rﬁl B?QJCFB an LZ
group (in ! Lz, 1 s,as hereinbhefore defined under copdi tions that are
ve | khown 15 150e rERRE | BEERARR I «BF afSeicr T o wIRRE P dre v T
which B re RpRN ki ) = = = by

oxi dati on gl;r a C%Mé%d?%Pég%g&ﬁgr%%?ﬁn? %Plgmepgag&g‘%gﬁrggri at e)
wherein B rgpips@nySutfbkidé);pS-. wherein p is as hereinbefore defined, in
the presence of an appropriate anount of a suitable oxidising agent (e.g.

m chl or oper benzoi ¢ acid) and an appropriate organi c sol vent. WO 00/ 76998

PCT/ SEOQ A 252 30 Conpounds of forrmula VII may be prepared in a simlar
f ashi onit o @@ nfoo woispaindsoofmiidranula (Is &e which I2xapyesentspHooe B3HsambR*(a), (b)

or (c)). s Alternatively, conpounds of forrmula VII in which A represents C2
al kyl ene naleppesepisearednasipnrafzceompowrd ef tymuds ydhdi ng conpound of fornul a
IV, as hereinbefore defined wwth a conmpound of fornmula XXXIIl, O

Vil

R6



Vv XXX~ ~ ~ Rs wherein R6 and B are as hereinbefore defined, for exanple a
room ~o0 t‘g@gﬁ%yre in the presence of a suitable organic sol vent g . g.

et hanol ). Conpounds of formula | X nmay be prepared by react iR§i/0041252
correspondi ng conpound of formula XXX 19 A, WD 00/ 76998 31 PCT/ SE00/ 01251
R~ XXXI | | AviaeisOR( CR?| RO RY, RR-R&s RileRTnRY, B)ARB amd, XRareRg8a, RSb,
RS, Rsa~ Rse~ Rsf~ R6~ X, A and B are s as hereinbefore defined with a
conpound ofherginhefiose dxfined, W@G@Q@PCMIMWX@;E%F@“RK”& agent apd undshef or e

defined, for exanple at.between -10.and 25C i t?e resence of a guitable

sol vent (e_agprqgrﬁcp JFRTHAM SPRGILIORS;) f%\/\%"&?“&ﬁerg%’c ?Wﬁa%q R é:ogmqugafe sour ce
£ th . . g . . - . . i ent

and 1o i REBRT PO pidk Rt leselin OB e Ao AP b8 pBHaRFRATRE” (' "y
d it itiOBHEORE- r@@éﬂl? f

glnt e?nz :@%‘?6%@%‘?"8@%‘@&“% feacthon o @?’5938%%39%4%@& Clamllv as

her ei nbef or@nAGIHAS Grivid salvearaoEnNTHIF): fagnfor ForRitiotof compdBn@9676998 Ra
N3- ( CH2 RsaWVA PC'rrgASEoglngggherei)n L2, R4(,) R6, A,0 B ar?d c are as

her ei nbef orferidefai feth WivicheRanrppresemseH , ansiuegonsnagniet performed tbypse
descri bed hereinbefore for preparation of conpounds of fornmula | (process

step (c)). asticatng uhel setevanoGaCh gxoup UL e pppIOPriate lageniefsuchnas an
optionally substituted benzyloxycarbonyl unit from(i.e. deprotecting) a
cor r esponditegylRyirpainey 1Bithe qrgsange| of A syitable reduciNIRAZER: (-2 SPEWENt H and

ner el nilr Sinﬂﬁﬁ%a %&%@w@hﬁﬁo‘f{»ﬁ?@ﬁﬁ 4 v%”?aﬁ@%ﬁat?fio%é’?&g% ki1 od
o group oroNeBbRY BsBIRMERRENABSERE of Formula | i m which b represents i <

OH with an L™ group under conditions that are well known to those skilled
in the art.

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

15
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wherein R!, R*, R® R®, R* R¥, R%* R R® A, B, D and X are as
hereinbefore defined, and in which the bridgehead C=0 group may be



Compounds of fornmula XIX in which R2 and R3 both represent H may be
prepar ed YOPYAE i on of a conmpound of formula XXXV, 32 ZO PCTWEB0001285998 F
H~ 33 R~ NCH PCT/ SE00/ 01252 XXXV whereingRsa, Rsb, Rs', RSd, Rse and Rsf

are as herei ' w}g‘g ' Sﬁ'%'ﬂi [:0NS:; |l e
condi tions Sﬁﬁ%@%ﬁ%%gﬂ?gggm egl a?ﬁﬂt?%@%}ég%?% t erﬁ%)@gbg{rgﬁ%%o
conpounds ofoff of Myligable ( BEREASS @R ((€)g.) -soliveR TPorHRIrRle f& Mddiunt! X in
whi ch RZ represents OH and R3 Tepresents R3a may be prepared by reaction of

a corr espondtyanoborahydridep fantl carmappropfiive asgarac esohvetit qegg.deflowed alkyit h a
conmpound of formula XXI as hereinbefore defined, under appropriate

condi ti ons (dlevhadxamplen thenfli=Oogroup is uctivaied: tbs activaton xep may bee
production of conpounds of forrmula Il in which RZ represents OH and R3
represent’s Fesdyied Qi hfdween TPERL ARG rRblnk (tPIRPREAJULSIn, HigH BFESENGEH OB BRI ogous

fashion to correspondi ng_conpounds of fornul a l 5 unds_of, formula
X VA ey APRSPRIIEe cOF BART NIV BB e Bt At £sVE alobehaRch s metandli X (i
e. fromthe S I\N | o ' - ~ r
Compounds of BARRATAN iftrGtet e Helithb sl gy i Al R e redton, o
and Rsd bot h?.‘g,g[g t p ?!?.Ztr a UBH Y6 r I on of a
conmpound of orntfm,mc%nog &Sg"‘iﬁzggw EQ?T?SE%%/S%
wherein RZ raiaaa@ebislylifthe préaente of A Guitable BPanifRabid @Sg adddic 2ff); X are as
her ei nbef ore defined, or a protected derivativeé thereof, with (as
approprimte) either ( 1 ) a conpound of formula XXXVI1, 5 D ~A-NH, XXXVI |
Rs

(f) for compounds of formula I in which one of R? and R? represents H and

the other represents -OH, reduction of a corresponding compound of

formula VIII, as hereinbefore defined, in the presence of a mild reducing

agent, e.g. sodium borohydride, and an appropriate organic solvent (e.g. a

15 lower alcohol such as methanol or ethanol);

(g) for compounds of formula I in which R? and/or R® represent OC(O)R?
and R® is as hereinbefore defined, coupling of a corresponding compound of
formula I in which R* and/or R® (as appropriate) represent OH and a
20  compound of formula VIIIA, -
R8CO,H VIIIA
wherein R® is as hereinbefore defined, for example at ambient temperature
(e.g. 25°C) in the presence of a suitable coupling agent (e.g. 1-(3-
dimethylaminopropyl)-3-ethylcarbodiimide), an appropriate catalyst (e.g. 4-

25 dimethylaminopyridine) and a reaction-inert organic solvent (e.g. THF);

(h) for compounds of formula I in which D represents -(CH,).NH,,

reduction of a corresponding compound of formula IX,



or a protected derivative thereof, wherein R4, R6, A, B and D are as

her ei nbef QpRedgfokned, or (2) NH3 (or a protected (e.g. benzyl) derivative
io thereof), in all cases in the presence of a formal dehydeyc(\)/.S'Ep."/oé?r"2
appropriate source of formal dehyde, _such par af or mal dehyde or fornmalin

Y

solution). The formation of conpounds.of A fmul ae VITE, XX, XXI'l and XXXV
may be carried out in this way for exarfple at between roomtenperature and
i s reflux (depending upon the concentfiati on of the reactants) in the
presence of an appropriate solvenﬁ&( ar nmet hanol ) and,
preferably, in the presencers{ an"o 'g. a C,~ carboxylic acid,
especially acetic acid). WO SE00/ 01252 35 The skil | ed
person will al so appreciate tha s \ray al so be used t0 prepare
conpounds of formula | in whic) » R and RS and/or RSd are
other than H, for exanple by: /i) geactin formula XXXVI in
which RZ represents B -C(O X¥R1 and RS and/o e other than H with,
for exanple) benzyl amine®or a derivative thereof: (ii\) removal of the

-C(O XR  uni tN4-(CHij) eaction at the free bispidine rvi:-t.r_og{gn of the

resul tant conpound wi tih a conpound of forrmula VI as hereinbefore defined;
io (iv) renmoval of thé& benzyl protecting group; and (v) reaction at the
free bispidine nitroggn of the resultant conpound with, for exanple a
conpound of formula Qr XV as herei nbefore defined, under conditions
wel | known to those ed in the art including those i 5 described

her ei nbefore. This IR°he acconpani ed by, at sone point,
conversion of the D gehiead car bonyl functionality to the desired RZ/ R3
groups. Conpounds of Tornmula XXXVII are well known in the literature or are

20 T oot HRIRE, & LR R B BB PR RACp A TR 2L
o oy b2 RSN ARACT oD R TR p AL PRASH 2

to those Skipel Skd - f | I o X,
A s, Bigsetcg BT byipabik CHERQUNCC R pibaflin 36 farbol) 'l i1
XXVIT A, XXVapdropridie’solverKi(e 24! ward&tHanokik tuke); XXXI 'V and XXXVl and

derivatives thereof, are either commercially available, are known in the
WO 00/ 76998 PCT/ SE00/ 01252 36 literature, or may be obtained either by
anal ogy with the processes described herein, or by conventional s&t hetic

procedur es, (i) fioracoropelndscofiformuda bl avtich & represents -WRMNGEONHER Bvai | abl e

starting materials in propriate reagents and reactio onditions. s
Subst i t uent ¥t wﬁuqhqgl"i@qﬂg R?’Z.a{f awswmyef%éeﬁq ,apawaﬁomaa{be‘g dassdidbeycl i c,

deing. 1 echnt BB SOIR R R Ceatbul Rl ChmBound o gl Rih " °
sing " fbse 1 . N
Lo ol kol PR eRbAEHRENRC L B RORRAE NS neptlbetbe HBMmbd eheerl " e -

| nvent i on e heabsohst RBILIAMCEARY EPAHAPRIIdLBaRitREAS nti onal

techniques. It w preci at by those skilled in the art that, in the
processes d@@gnjQﬁﬂp@mgygfﬁﬁhﬁuignctional groups of internedi ate conpounds
may be, or may need to be, protected by protecting groups. Functional
groups which it is desirable tR'DrsCee®d i ncl ude hydroxy, Xani no 20 and
carboxylic acid. Suitable protecting groups for hydroxy include

trial kyl si | yherig RLL’ as 9% herejnbaforg definedp Jox exa;npk@t-mglynmm&ryuum lyl)
tertbutyl di phenylsilyl or trinmethylsilyl), tetTahydropyranyl and

al kyl cai%on&-%x%c’&)d@p@e@é‘?s@nc%f AynLtallg gobeny (ar BerEgneky gr oups) .

Sui tabl e protecting groups for am no include benzyl, tent-butyloxycarbonyl,
2s 9-fluorenyl net hoxycarbonyl or benzyl oxycarbonyl. Suitable protecting

groups for GARBOXYlouRS! 3 BEhHACT th WAED Rpr&RARYINGDTE(6)),NH,,

reaction of a corresponding compound of formula I in which D represents




The protection and deprotection of functional groups may take place before
or after ¥ 0@T6%99%he reacti on steps described herei nbefore. pcif8rdfh158998
PCT/ SEO0/ 01252 37 Protecting groups may;pe renoved in accordance with

t echni ques i-ch e | kpnown t ski || i he. ar Bd .as

hocori nag heRiyRheoti aci] Wi, tf%f%?ﬂé%ﬂf@%}%ﬁ%‘i-ﬁw@#?yea@s% bed in
"Protective i an hstdby j 1 QMH% ) RlLenum
Press (1973)&%&%3%%@”\}% Cglg%g%%“b(g% gq%yn gﬁl&%@e}?ﬂ?ﬂ on, T
WG eene & Ry MWBEAMINE), &Y -4t CESTOBHAR (188iating © dﬁ@hﬁor‘?e. killjed in
the art will appreciate that, I1n ordef to obtain conpounds o he invention
in an alter npidryeybenadiriazole) O e suwitabls bags (e. pondetyinminer aind aasation-t he

i ndi vi dual process steps nentioned herein nay be perforned in a different
order, and/ dnertloggamidisolvenale.ge®NMFdNs nay be performed at a different

stage in the overall route (i.e. substituents nmay be added to and/or i s
chem cal transformations perforned upon, different internediates to those

associated h i nbefore wit artjcul ar, reaction). Thi i pend i nter
alia on fact 5 Ol‘sﬁewpggn%@?rfgﬂﬁpb t@&%@ﬁdﬁEfﬁséﬂﬁl‘%ﬁmébbﬁgséﬂt in a
particul ar supsirgfe avai labili.t f k inter iat and t he
protecting gv?(&.clb tlrg?cig? B(EFF gsh?}frqlgyeggreaggﬁpgcg' %{‘fm%gr%?i]hgoﬁ/ﬁ@t of

chem stry 2q.,j Y piol | ! t i S used in
The sai o’ syrPRRSFL EFOR™, sERNERFS LOiFeonhig, cohgbERPSE fobiilla Lip 207 ¢
enpl oyed,, anghich® sesreeans -NgR'FHC MRIHIGRGs Al hepdifbadse defihéd Bkdepr al so be
appreci ated by those skilled in the art that, although certain 2s protected
derivatives thit it dopouorfepréseno J(W)R*, witha cobmpeyundef fagaularXbr to a final
deprotection stage, may not possess pharmacol ogi cal activity as such, they
may be admini stered parenteral IR®6(OMRAI 1y and t hereafter Xtet abol i sed in

the body to form conpounds of the invention which are pharmacol ogically
active. Suchvierein/ R sepsesenis anavigbls leayingd gsip, bdghazs C,ualkoxy,cHas

PCT/ SEO0/ 01252 38" drugs”, reover), cestain conpounds of for al my
act as prodrifigs %rl %raePrdb‘ Ybando Ry s 3s. %%?m?ﬁr}BEﬁ mﬁg’nt‘ueﬁpounds
of fornmula | __are,included wi thi.n the.scgpe of the s inyention. So of the
it er noctiar GRAriS A ARG analingt Ao JEARE Ripkrituk WK R8RS Ah Cher
aspect of the:lLRvegti rel i . ) AReynd E% rmul a
Il as herein (Ia(?gl\rée&g\é?'?}né%,g' grrlétga%&r}o eghg%ozga?]flv%i E\I}g’r§ﬁer ez;L ; S‘? bﬁ% i o
conmpound of yxg¢ fellka K ¥ @soeE@A)nbef ore defined, or a protected derivative
thereof; (c) a conpound of fornula VIII as herei nbefore defined, or a
protected derivative thereof; (d) a conpound of fornula XX as herei nbefore
defined, or a protected derivative thereof;, and (e) a conpound of formula
XXI | as her di)nfoefcompotiatls 0é dormulad iprwhichtl2 depreséntst NH)R Rand R is 8s Medi cal
and pharmaceutical use The conpounds of the invention _are useful because

-they po¥sedicrpinbelose glefiedaexeept ithat i dopsegotarepresedi H ote-CNHINEed as
pharmaceuticals. Zo_.Thus, accgr ding to %{);g t her, ﬁfﬁm' of. the invention
there is prd¢REHRR Phé CBHFBRRANERORPRIN fﬂ‘%%a Few Lsrepresents -

phar maceut i ers i cul.are, C ounds of the invention exhibit
nyocar di al @ﬁl@ﬁ?%ﬁh&gﬁg’@gﬁgﬁﬁ&mity, for exanple as denonstrated in
the test described bel ow. Y040/ 76998 PCT/ SEO0/ ORpR 39 The conpounds of

the invention are thus expected to be useful in both the prophylaxis and

the treat menyh@kimRIYepresasts RINGs Hierdiabéiogd!defined | éddeppiihtVie @oss @t ar
arrhythm as. s The conpounds of the invention are thus indicated in the
treat ments orrepreaphy Haur sCYNHNHM and di' Seas éereinbefore deflhedit forrexamplat ed to
cardi ac di seases, in which arrhythmas are believed to play a nmajor role,

i ncl udi ng i suideecbnditieas thatiare &newnstodhese dkelled imthezrk, nyocar di al
infarction, heart failure, io cardiac surgery and thronboenbolic events. In
the treatnent of arrhythm as) conpounds of the invention have been found to

selectively delay cardiac repolarization, B thus prol.onging the i.nterval,
and, in part@ufier compaupdspet fermula hl‘t"h t ALA BVSPI&I%HB §BeR - 0unds
of the i nvenq{i on .have be n.founfi &\% exhi bi t cf’l as%.l L. acti.vi tg in

particul ar, JSNIVARYES, XIARNAPN oPT AL FORTASRANAIng o Dispidine | Ditrggen, 0f \4 ¢y

is/are not necessarily restricted to this class. According to a further
aspect of the invention, there is provided a nethod of 20 treatnent of an
arrhyt hm a whi ch nmethod conprises adm nistration of a



t herapeutically effective anmount of a conpound of the invention to a person
sufferi ng“;‘d(%n;6 ggf susceptible to, such a condition. 2s VWO 001 76998

Phar maceut i ca( preparations 40 PCT/ SEQ0/ 01252 The corrpounds”‘E)’f'/S'F‘Wé"zs2
invention will normally be administere# orally) subcutaneously,

i nt r avenoustorrespending tcomipaung, of r torgmida nkl ki, thenpresaaealdfy 2 suisgble

i nhal ation, or by any other parenteral route, in the formof pharmceutical
prepar at i orXigisiig agq:ntg(etgmema@:hlpmeirhgnms asid)eifon exampleaat O Ipdle, a
pharmaceutical | y acfce ptahl e ion exc&%g?er or, & non-toxi ¢ organic or

i nor gani ¢ dUCEFREEIP 3 SWILAUF OTEFHC £O & REMY 1y acceptabl e dosage form
Dependi ng upon the disorder and patient to be treated, as well as the route
io of adm nistration, the corrposi tions nay be adm' nistered at varyi ng

doses: She BTRPHAPoRhe HERRATRY. oARf GETPHEY athipDalll 0 7"

di sorders. sialltS desivaridedgin Owﬁlchuiﬁé‘%kﬂSFgIQS%Pofs ta'ftﬁchéH/QBt 'a081 Pﬂﬂh@ is thus
provi ded a pharmaceuti cal fornulation 1nc ng a conpound he 1 nvention

in adm xt urxﬁrmgéﬂ feaetion ractet bispidine Altfoyenalifea @@hraswmﬂmgdcd)mpohn@r
carrier. Suitable daily doses of the conpounds of the invention in

t her apeut i cofZormudal mattt a cbmpowad sofaoemaboXI1,0. 05 to 5.0 ngl kg body wei ght
at parenteral admnistration. The conpounds of the invention have t he
advant age that they are effectR¥alagai nst cardiac arrhthas VO

gg{/;g? g’geptc‘;‘nrg?srlg%]mmlﬁz%e%tm Oqli d]iség‘félléaglslt Eg r“]"}‘!b‘gg?ggé ‘flerffa h \F{ignt hﬁave
a broader ran of _activit % C udl exhi bi ting any_ conbi {Iatl on.of cl ass
 PLrase” | AR e o rhshpbtaiRidth e ey { a0 ARATGPTIgte pLEABic (| aee
[ d/ [ L1 h b
mi”poi’énﬁ(’?ﬁ&ﬁ ELCDMEDY (o R0 phftfichfioft @@@ E aﬁ*’%*’ﬁ kg han, be

of proarrhyrBgame UL bitblé ebemef ot provities eég more easily
absorbed than, or that they may have®ot her us&fu phar rracol ogi cal

properties over, conpounds known in the prior art to Biological Tests Test
A Primary El ect rophyS| ol o~ical Effects In Anaesthetised GQuinea Pigs is

Qui nea 1pi ggoywdoy womponadswedrfos@dlaah in Mobich Reamd RebothTrepresentrdd s Aver e
housed for at |east _one week before the exg%l ment and ad free access to

f ood and tarﬁpvmeﬁs Qus RHyleneatB pepresents ANA (@Hu)a aad R°hand quarsasn
intraperit ec n,of pentoharbit al 0, /[ kg) and

cat heters @ﬁ?dfsﬁ?@@&d'm UGROT &FYnpau P %‘}”’@‘Fl@f}?gﬂgod pressure
recordi ng and bl ood sanpling) and into one jugular vein (for drug
infusions) . Needle el ectrodes were placed on the linbs for recordi ng of
ECGs (lead Il). A thermstor was Rbaced Rn the rectum and the ani mal was

pl aced on a heating pad, set to a restal tenperature of between 37.5 and 2s
38.5C. A tracheotony was performed anfd the animal was artificially
ventilated with roomair by use of afismall animal ventilator, set to keep
bl ood gases within WO 0 [\SEO0/ 0125R542 t he normal range for the
species. In order to redu i i i

3 Y : ences both vagi were cut in the
neck, and 0.5 ng/ kg of propra ntravenously, 15Xk nut es
before the start of the experdaent. siThe ['gkt ventricul ar epi cardi um was
exposed by a |l eft-sided thor/acotiony &d d cxtomd © gned suction
el ect rode forR#¥ecordi ng of 'he n%rﬁopham cRicti N ential (MAP) was
applied to the\l\qq‘,t vem‘—ri’cul ar free wall. The el e§trode was kept in
position as lj-i accept abl e signal could be necorded, otherw se it
was noved to d new position. A bipolar electrode —R

20
wherein A®represents C, alkylene and R!, R?, R®, R*®, R¥®, R*, R% R*,
R, R? and X are as hereinbefore defined with a compound of formula
X1V,



~ o for pacing was clipped to the left atrium Pacing (2 ns duration, twce
t he di ast atg go/dghggeshol d) was perfornmed with a custom made C?E'?}sﬁ&f/oﬁgrem
stimulator . The heart was paced at a fzroequency j ust above e nornal” sinus
rate during 1 mnute every fif g)n;j,,é]ute t hroughout the study. i s The bl ood
pressure, the MAP signal and t(ezPead Il ECG were recorded on a M ngograph
ink jet recorder (Sienens-Elem, Sweden). All signals were collected
(sampling frequency 1000 Hz) ok a PC during the | agfy 10 seconds of each
paci ng sequence and the | astZ10 Seconds of the followi ng mnute of sinus
rhythm The signals were priocessed—usi-rgra cust om nmade program 20 devel oped
for acquisition and anal ysils~of physi ol ogi cal signals neasured in
experinmental aninals (see Axrg and Hirsch, Conput. Methods Prograns

Bi omed. 41, 55 (1993)). The test procedure consisted of taking two basal
control recomer@iasR®  26d Hdluire asdeeeinbefbre idedinb@! formreximpleadt 40 ONis

rhythm After the second control recording, the first dose of the test
subst ance wdse preseseadof a saitablewrganic Wiventi(eigtagetdmtrilagul ar vei n cat heter
for 30 seconds. Three mnutes |ater, pacing was started and a new recordi ng
was made. Five mnutes after the previous dose, the next dose of test

subst ance was WD 00h6998 PCT/ SE00/ 01252 _43 adm nistered. Six tp ten
consecut { ve (HEASUQRR %FQ@ROHH&Q{Q‘% r %mbetf%&t‘ge%mﬁy\&% S O the
nuner ous var.i abl esdmg uregogwthi s analysis, three were selected as the
nost i npor t SRTEPLYRC & 3%5?‘}1 and sel ection of active conpounds. The three
vari abl es sel ected were the MARB: ation at 75 percent regev ari zation
during pacing, the atrio-ventrictul'ar (AV) conduction tinme" (defined as the i

o interval Nnpt akr | e St ald eptyvi cul ar
MAP) duri ngt&g{%l@iﬁg? ?fl?llg &g%gg?ﬁggtﬁg@(ﬁ:@%#e%’aé ?ﬁep%‘\?eﬁg‘?gfvg’ll during
si nus rhyt h@drhoRyRdifthidazard eraséx@l'dﬁ}e bb?ofjefﬁf Ui tﬂ@rﬁré@ﬂé@r(ﬂd a n order
to judge the haefrodynam ¢ status of 't he anaest hetised ani mal. Further, the
ECG was 1¢heskrablé orgaiic kpivenk &s. gafB)y; nor phol ogi cal changes. 15 The nean
of the two control recordings was set to zero and the effects recorded
after consecutive doses of test substance were expressed as percentage

changes fromthis val ue. Bé plotting these percentage val ues against the
cumul ati ve &ds®rsempoudds ot domrulgrleinaxhich R cispmssats oruanally sgbputadnl e to

T o PSRl ety AR e SORRSHRS R
i RR | . ]
and one T {508, S ASIICOP (bbb s oo BN S Py

val ues wer e,[fj?ﬂ:jr}f%tsfbw{ﬁea E@ﬁ‘x@gﬁﬂd‘éf;‘oﬁ%ﬁa@?@?'resmnse ZS curves in
ts were construct y

t hese experine i near connection of the data points
obt ai ned. The cunul ati ve dose RP@ngi ng the MAP durati gqwpy 10 % fromt he
basel i ne waa used as an index to assess the class Il el ectrophysiol ogical
potency of twiereigerR* umepresemgesiptipmallpn sgbstitnted  @Q 0alkybo98ptionally

PCT/ SE00/ 01252 44 The invention is illustrated by way of the follow ng
exanpl es. Esubyiteied s-(Ciharaityl Bxpeptinealhaisubstietedur(€H MaBet's padtd ander e
recorded on_a Finnigan MAT TSQ 700 triple quadrupol e mass spectroneter

equi pped wi tHftadre|aschersbetare; de ffdacg)r(ﬂ@ms)atahﬁw kI8 mass

Eggﬁ%i a5 e B8 Fealk iPrRaruHe i E%hﬁé&n@i BhSrsse, PGS e i ¥iar d
5973A i : -5 )

Shi madzu’ CPPRBRR e i 6e EpBknyibReduitit i 'bRRA s tallts R T
measur ement § Y gREiynyPaifiPerddine) and a suitable organic solvent (e.g.

dichloromethane));

25 (r) for compounds of formula I in which R’ represents optionally substituted

C,, alkyl, optionally substituted -(CH,).-aryl or optionally substituted



BRUKER ACP 300 and Varian UNITY plus 400 and 500 spectroneters, operating
at "Hfr ] of 300, 400 and 500 MHz respectively, an i s _3C
frequenc?‘gg}%@?égg 5, 100.6 and 125.7 MHz respectively. A tgprcﬁ'téﬁqog@ﬁ?,z ' 3C
NMR neasurenents were perfornmed on a BRUKER ACE 200 spectroneter at a
frequency ofCHp),FHerireartion of ascompound ofefpravwda BVldenot ed i n spectra
dependi ng upon ease of 20 interpretation of spectra. Unl ess otherw se
stated, chem cal shifts are given in ppmw th the solvent as internal
standard. Exanple 1 tent-Butyl g3 2
7-[ 3- (4- cyanophenoxy) - 2- hydr oxypr o RZ 4-di met hyl -3, 7zs
di azabi cycl o[ 3. 3. 1] nonane- 3- car boxy} ate (i)
3, 7-Di benzyl - 3, 7-di azabi cycl o[ 3. 3. 1} nonane- 9-one The sub-title conpound was
prepared according to the proggdurg|describedgin J. Og. Chem, 41 (1976)
1593- 1597. Wwo 00n6998 R PC' T/ SEGDI 01252 A1 1)
3, 7-Di benzyl - 3, 7-di azabi cycl ¢ ronane, The sub-title conmpaiind was

ed inJ. Og. Chem , 41 (1976)
1593- 1597, using 3, 7-di ben

| o[ 3. 3p1] nonane-9-one (from
step (i) above) pl ace gt N-IRshizyl - N - gt hybi spiydone. (iii)

3-Benzyl -3, 7-di a biQ%CLéﬂ3.3.l]nonane A sol uti orx of

\ bi cycl o[ 3. 3. 1] nonane (from tep (ii) i o above; 97 g;
s ethanol (95 %) was hydrogendted-Rver 5 % Pd/C at 1
bcated that the reaction was conplete. The catal yst was
on through a pad of Celite, and the filtrate

reduced pressure to give the sub-title conmpound in

s t3C NMR in CDC13: b 30.1, 33.4, 36.0, 52.5, 59.6,
138.8. (iv) ten-Butyl

6.4 mol) in a§
atm until tlc ind
renmoved by filtrat
concentrat ed under

7-benzyl -3, 7-di
di carbonate was atdded slowy to a solution of

3-benzyl - 3, 7di azabi cycl o[ 3. 3. 1] nonane (fromstep (iii) above; 60 g; 277
mmol) inT alhi. pThR3 reacyh jaop sweagsc SHsd r 5 M5 ont Ala@l] t he
starting nal_{?gélfégpl'hhg bge’nﬁc’ogs’ﬁﬁneﬂn(;y?i n |é§g'de§/IKt [ g’.AT%ng %oalﬁ;{:/ent was
then renpveg HAGRHIGRUEES I REGUE Rolrihdind CofafdiHaiM X VI ia¥ cherbidbefopé t he
sub-title compound. 2s (v) tent-Butyl

7- benzyl - 2-defided| - Jor/ - exanplei cyclbefBech limbieane(8gar BSRE) atnnd reflux

N, N, N ,N -Tetranet hyl et hyl enedi am ne (0.98 g; 8.4 mmwol) and subsequently
s-BuLi in ctgoipehasuemeunider4¥illiamsongype condisions(ig. insthe paeserge 7eous

pCT/ SE00/ 01 252 46 added to a_cooled (-70C), stirred solution of tent-butyl .
7- benzyl - 3, 2RArapEsiechIseo(e38 3KGH I Mgkl 32 F‘b%%"i’ Qrﬁaﬂ“bﬁpg’tegb(?‘gv) above;
2.65 g; 8.4,. | ), i.n THF _under an inert atnosphere (NZ). The
reaction m%ﬁ%%‘?@‘ﬂ%ﬁgm’@i@ to warmto -40C, at which tenperature it
was s soirred for 1 h. The tenperature was |lowered again to -70C, and a
solution of dinethyl sulfate (I . 64 g; 13.0 mmol) in THF (5 nL) was
added. The gzg&f@hgb@n foremA LPOWRSLH R® F&itesentd C'(’?Bl@neanﬁflenﬁs)hyent was

evapor at ed esi due partitioned between diethyl ether and water. The

or gani ¢ | aykdreiibefsrenifeadreadtivg Gf @NesrEspbndingeeniduaidest forthuld] snbj ect ed
to colum chromat ography (CHzCl,: MeOH, 40:1) to give the sub-title conmpound

in a 30 % ywhidh D(repyesentstOBuvith a compound of formula XVIII,
7-benzyl - 2, 4-di met hyl - 3, 7-di azabi cycl o[ 3. 3. 1] nonane-3_carboxylate is The
sub-title conpound was preddf€®,Hn a 65 % yiel d accok¥ilHg to the procedure

7t ks perdf o Lhnrerutdotacli Idcome St s 51 e
o Bt e N 070 BERRIE 8 v AT

p7)r ggﬁgulrfa2d§'§€$ﬁﬂmwr§?¥§?{?ﬁy§caﬁ%@g§¥e s%gpﬁfé’_ﬁ%‘: E)eu%@‘&z &gi ;‘rom e
(i " above; it lachyridibef A £t ert WhRRAS SolveEre YIRS (TrOm tep

(viii) tert-Butyl 7-[3-(4-cyanophenoxy)-2-hydroxypropyl]-2,4-dinmethyl 3,
7-di azabi cycl 0[ 3. 3.1 ] nonane- 3-car boxyl at e




The title conmpound was prepared in 75 %yield (after purification by colum
chr omat ogr¥@I189/y6%88cor di ng to the procedure described i n ExamdmeSENIs2
00/ 76998 PCT/ SEO0/ 01252 47 2(iii) bel owyy using tent-butyl

2, 4-di met hyl ~3,.7- dj ' I ] - [
abovel) rr:sn §|(9cé°5fé°3ﬁ@@r?%f9§¥f%§ﬁﬁ‘ﬁnerf@f\§,ﬁ‘ﬁ g;bgg)a(%!l. ?Slogpg{)gq? ?]tugglr}g\r/l:a) S
FAB-VS: nlz =z Fay Ryt ; i FRA b 32,

25, 57, 35, saPPORCBL R 35 ipy WO Dty BT ot RE S R oments it
Zén?SBuxl 0%1Kk10%1RYIatidato 3. cotiédpbhdink 3doBpoudd &f G3rmbf3 138 whithFRanpl e 2
7- [ 3- (4- cyangidhen ®2ydep2edend r-OXRIFRIY I(hs ﬁﬁﬁrap'rrmehm vahicHi RZaimdrgeIRP3. 3. 1] n
onane- 3- car boxylate (i) 4-(2-iranyl met hoxy)benzonitrile is

Epi chl or shy das apps0iait) reprdsese &b3uging 4 epmpeuns afifganule XVEHALred sol ution

of p-cyanophenol (238 g) in 2.0 L,of acetonitrile. The re [.Qn m xture was
ey 1 zg%hg
brought to reflux under an inertRatI{msphere for 2 h befor ﬁg filtered

o s e P Bl A 01 B PR et
b-titl d i 75 9% Vi I : . .
gu Benlzyl %?&%F Hiﬂ%p%@?}&fté%ﬁ{b@&@%}%@lg'kpg\_ygotrg)aﬂleo sﬁtwedaé%t% grt( 10 n)

saturated w HC was added to a stirred solution of tert-butyl

7-benzyl - 2, 4-di met hyl - 3, 7- di azabi cycl o[ 3. 3. 1] nonane- 32s car boxylate (from
Exanpl e ((vi) above; 1.04 g; 3.01 nmmol) in ethyl acetate (5 nL). The
reaction mxture was stirred for 2 h at rt, before the solvent was renoved
under reduce@)pe@persion dheoreeR°dpgbstizsenteds smothedusing EteChinfyues paskied

t hrough an ion-exchange resin WO 00/ 76998 PCT' | SEQ0/ 01252 48 (Anber| yst

| RA 400), cdawevn taathede akilledharthe wophi | i sed to give the sub title conmpound
in quantitative yield. (iii)

3-Benzyl - 7- [ 3- (4- cyanophenoxy) - 2- hydr oxypr opyl ] - 6, 8-di net hyl - 3, 7s

di azabi cycl 0[3.3. 1 ongr}e; qgaﬁt er egl-_ir SONner s and 2.A m.xture of 4r?m
3-benzyl - 6, S-BREY @519 QLA 3 bRy %P?@Feﬂlhﬁrfgﬁgl% O5@ serpoyRd Pfapoye:
11.1 g; 45.5 mmggﬁgglf-(z-oxi ranyl met hoxy) benzonitrile (fromstep (i)
above; 7'°97 Igrjs 1) in IPA-water (44 nL of 9:1) was stirred at 60C
for 12 h. The reaction m xturegwas i @zconcentrated under reduced pressure
and the residue re-dissolved in§#ZCl2 and washed with first brine then
wat er. The organic | ayer was sepatated, dried (NazS04) and concentrat ed.
The crude m xture consisted of 4 [fiastereoi soners (a m xture of 2

di astereoneric pairs). ast efeoneri c pRiers were separated by

chr omat ogr aphy on si | iR 3> -k Y0 NH3 satd. MeOH). (iv)
3~( 3- (4- Cyanophenoxy) - 2- ~dyox 0 di met hyl - 3, 7- di aXlbi cycl 0[ 3. 3. 1] n
e -

onane; Diastereoisonmers 1/and 2 The sulp tl e conpound pairs was prepared
in quantitative yield acggrdin 20RPo { heNprocedure described in Exampl e 1
(iii), using the diast eorreﬁS‘g pairs BY N

3-benzyl - 7-[ 3- ( 4- cyé gphenoxy) - 2- hydr oxypr opyl fl 6, 8-di nethyl

3, 7-di azabi cycl o[ 3.3. 1] nonane (pair fromstep (iii) above) in place of 3,7

-5 (4 oyanBOREHER) 18. K285 ORI R BadiRetiEes Wekintetoms: gy, o )
- 3-car boxyl ate: Di i e ti 3

25 Seyver s ABBtrd Ry SAMECYE o SHEbElE, AR trappleRs; 6 1 ©

ke, v RSB s LB M 1 s Sl gL S 200

above) i gy pl s’%@ﬁ(@b‘ 3-benzyl - 3, 7di azabi cycl o[ 3. 3. 1] nonane. FAB-MsS. mz =
429.9 (M+ H+ s "3C NMR in CDC13: b 11.13, 19.52, 28.15, 28.49, 34.46,
35.89, 44.80, 48.86, 53.27, 54.98, 61.15, 70.04, 70.72, 79.65, 103.87,

115. 33, 119.15, 133.81, 156.23, 162.15 (vi) ten-Butyl

7-[ 3- (4- cyanGpmpourgy of fogmulaxly in oplyich -6 reépresenss IGH, andily represents OH

di azabi cycl o[ 3. 3. 1] nonane- 3- car boxyl ate; Di astereoi soners 2 The title
conmpound wasOIpNéHaglg’dnBy\ bsprepated by reacderiohg compavadppiclosmpla X4&s @i bed i n
Exampl e 1(iv), using X .

3-[3- (4- cyan%ﬂfﬁ@b@@?- dafined xYithopy Fpmpound; ok tfaymuls A jas harembefQies 3. 11 n
onane (Di astereoisoners 2 fromstep (iv) above) in place of 3-benzyl-3,7is
di azabi cycl o[ 3. 3. 1] nonane.



FAB-M5: mz = 429.7 (M+ H+ 1jC NMR in CDC13: 8 10.10, 19.68, 27. 67

28. 69, 3“8@!/76?% 01, 44.99, 48.92, 51.25, 52.56, 54.72, 6S. 01 g

79. 49, 103 5.44, 119.24, 20 133.88, 155.56, 162.26 ExBFHS 0%‘"252

t ent - But yl

7-13-(4- cydﬂfquhdnoﬂyl)lmmmdasqrmadplyérbuﬁ)Cthw-s&nmedlsaahbmmpomm:[sB

. 3. 1] nonane- 3- car boxyl ate 25 &é

3- Benzy! - 6ohfarmpla 3 (pragesg stBp éYb1 o[ 3. 3. 1] nonane The sub-title conpound was
pr epar ed accor ding to the procedure described in Exanple 2(ii) above, using
ten-butyl 7-benzyl-Z-nethyl-3,7 WO 001 76998 PCT/ SEO0I 0125Z 50

pl ace of tCAEIBRSE of SRR D R RS B drdf Bplosenb i B8 Ronane. o

car boxyd at

- Bensyl - RS B eduction of  compound of formuls XXX, ot byl -3, 7-di azabi cycl of 3
. 3. 1] nonane The sub-title conpoundQvas prepared according to the procedure
described in Exanpl e 2(iii) above) jpsing

3-benzyl - 6- et hyl - 3, 7di azabi cycl o[ § 3. 1] nonane (from step (i) above) in

pl ace of 3-benzyl-6,8 io dinethyl-3 7-di azabicycl o[ 3.3. 1] nonane. (iii)
3-[3-(4-Cyanophenoxy~-2-hydrog&pro l]-2- netg{l-3 7-di azabicyclo[3 . 3.1

] nonane The sub-title caqpoun cordlng to the procedure i s
described in Exanple 1 (iil
3-benzyl - 7-[ 3- (4- cyanophenoxy,
3.1] nonane (fromstep (ii)
3, 7-di benzyl - 3, 7- di azabi cy¥l o[ Rss3. 1] non iv) tert-Butyl

7-[3-(4- cyanopheﬁbxy) 2-Nydr oxypropyl ] - gghet yt~13, 720

di azabi cycl o( 3. 3. 1] ane 3-carboxyl ate The title conmpound was prepared
according to thB—pyocedure described in Exanple 1 (iv) above, using

3-[ 3- (4- cyanophenoixy) - 2- hydr oxypr opyl ] -2

met hyl - 3, 7- di azabi®ycl o[ 3. 3. 1] nonane (fromstep (iii) above) in place of

3- benzyl - 3, 7-di azapi cycl o[ 3. 3. 1] nonane. 2s FAB-MS: nmz = 415.8 (M + H+ 13C
NVMR in CDC13: 8 %2945, 28.55, 29.31, 33.77, 36.13, 44.54, 47.65, S7.32,

58. 77, 59. 84, 62.28, 64.98, 70.48, 79.53, 103.96, 115.38, 119.17,

133. 86, 155.42, ¥ D R0/ 76998 PCT/ SE00/ 01252 51 Exanple 4 tent- Butyl
7-[ (25~- 3- (4- cyah@ephenoxy) - 2- hydr oxypr opyl ] - 6, 8- di net hyl 3, 7- di azabi cycl o[ 3.
3. | ~nonane- 3-carboxylate s (i) 4- [(28) Oxi ranyl met hoxy] benzonitrile The

descr i bea FRCRIARD SC5 RS REIE . B KIS Hy 4 b e D %%a%%rs@aﬁr e 130

NVR CDC 4 49 6 39 61.6. (il

3- Belngyl gn 4- cy‘é’ﬁb%h?%%x?) %y%l}péxypyo% I]ag% %édl rre % %% 7- f:l: ia)zab
i cycl of 3. 3 Cﬁcﬂra 3RS agthlS (GEIP OhS OBBY hydradfift 2 S el r%gbailaés%glseggound vas

prepared a ing t He procedure describéd in e 2(1i1

usi ng fh[(Hex‘émbéfd»ﬂe%ﬂs?ﬂﬂnhﬁlbfb@ﬁ@@ﬂhdi of mﬁﬁm&m(pﬁcﬁmdstép g@ypve) in place
of 4-(2-oxiranyl met hoxy)benzonitrile, giving a pair of diastereoisoners.

t he di astereoi sonmers were separat ed by col um chromat ography on silica 20
(DCM and 10% NH3 satd. MeOH) |||£

3-[(2, 5~- 3C(>mp©;a@dspﬁefmmxyla 41 fip awbiehpRb soptesents-QHrend\R> epressnis a

bi cycl o 3, 3, 1] ngnan Di astereoi soners 1 and 2 The sub-title conpounds were

pr epar ed aeRaeRalhy Sl“bsrthéEdpr%eedﬁm omaycber PRRRATEG BXafgAcHOB(Pfid above,
usi ng 3- ben 1¥1|(_)

ove, | Usi
~hydt oxypro yI] 6- met hyl - 3, 7- )éxazabl cycl of 3.

unci (ofS formlgla XX, or a protected derivative thereof, with a
15 compound of formula XXI,
R*MgHal XX1
wherein R* represents C,, alkyl (optionally substituted and/or terminated

with one or more cyano groups) and Hal is as hereinbefore defined, for



cyanophenoxy) - 2- hydr oxypropyl ] -6, 8-dinethyl-3 , 7-diazabicyclo [3 . 3 .1
] nonane (wicermt7egegoi soners 1 and 2 fromstep (ii) above) in plpggyg 1252
3benzyl - 7-[ 3- (4- cyanophenoxy} - 2- hydroxgﬁgropyl] 6- et hyl - 3 7-di azabicycl o( 3.

3. 1] nonane. w0 001 76998 PCT/ SE00/ 01 ten- Buty
7-(( 2, 5~- 3- ¢xAEpls P PENEEN-25°C and ambient tempe ature in the presence of a

2- hydr oxypro th abi cycl o[ 3. 3. 1] nonane- 3- car boxyl at e;

Di ast er eoi sﬂ'ﬁébie EOBFBbg%dXMr%bﬁé to the procedure described in Exanple
1 (iv) above, s using

3-[(2S~- 3- (4- cyanophenoxy) - 2- hydr oxypr opyl ] - 2- net hyl -

di azabi cycl in

pl ace of 3- gie)ﬁ]ﬁluilggg@gﬁaza% %Eﬁ?f?%??gﬁ&%?%ﬁﬁ%ﬁ%ﬁnﬂ%&%f (M +
H+ io 13C f&ﬁuw XIBC135 hérelsbdd8re d8fikd, With6 tomPolAd o¥4fofmmlB3fH0E 44. 99,
48. 91, B1. 24, S2.55, 54. 71, 65.01, 71. 09 79.48, 103 .96, 115.44, 119. 23,
133. 87, 155héi@1nbbﬁﬁ621bﬂne)i f@méxzﬁnpkelas described hereinbefore for synthesis of

7- ((25~-3 (4- cyanophenoxy) - 2- hydr oxypropyl ] -6, 8-di nethyl i s

3, 7- di azabi cympoisisofifommuink (Focesshssgy (@) e; Di ast er eoi soners 2 Prepar ed
according to the procedure described in Exanple 1 (i v) above usi ng
3-[(25~-3-(4- cyanophenoxy) 2- hydr oxypropyl ] - 2- met hyl -

bl e of 3. GORESS P I0eals Ly ey AGTHGMARE: prséﬁré& b e85 ko0 s (u

18 b4 B N@m‘g@vﬁ*‘ﬁ*éﬁgﬁaﬁ%@ﬁ%%gﬂﬁer%?’%ﬂfﬁswgﬁ“ Shgrdidg, 4.

133, 90 15504116390 28 BagRl ercie TNErRAPOWISE! pHliepaboys Exqmpl es 1

to 4 were tes t ove and were all ¥ odhd ’0 val ues
of nore tha&hr@oﬁyldmﬂi@a%é??&S?@xa?ﬁﬁm%&tstﬁaéd ﬁ&@ﬁlbef@%%%yﬁmeﬁs%?

PCT/ SE00/ 01252 ag. -aqueouss atm “=at nbspheresBu =buty

=di net hyl f ogorapoutetsl offormala D(priocedssaep i)t =ethyli o Et OQAc =et hyl

acet at eEt OH =et hanol ESI =el ectron spray interfaceFAB =fast atom

bonbar dnment h =hoursi s | PA =i so- propanaol LC =l i qui d chr omat ogr aphyHPLC =hi gh
performance |iquid chromatogr yp hyMe. me} i\‘{i =acetonitril e2o MeCH

=net hantd ni Gompeunds ef fmmad mowbtqhol%camf mepresenit dd majaaiteraativelyi ne

di nucl eoti de phosph educedf o nzs NMR. =nucl ear neticg r nancePd/ C
=pal | adi um Bﬁngﬁﬁby ey lch compaing g tarmpia XXI1.

=t et r ahydr of ur an WO 001 76998 54 t. I c . =thin layer chromatography
PCT/ SEQ0/ 01252 Prefixes n, s, i and t have their usual neanings: nornal,

i so, secondary and tertiary. ®WO 00/ 76998 Clains 1. A conmpound of formula
l.

XXH

X——Rt

20  wherein R!, R%® R® R* R R* R and X are as hereinbefore defined,
and in which the bridgechead C=0 group may be activated using an
appropriate agent, such as tosylhydrazine, for example as described

hereinbefore for compounds of formula I (process step (e)).



F Ra A~DBRs 5 wherein t5e X ~ R PCTI SEO0O/A 752 R represents C 1.1~
al kyl, -( ))@n;ﬁwl’ or -(CHz)a Het' (all of which are optiaqnall
substituted and/or terninated (as appropriate) by one or mof&T{SE§0/01252
substituents selected from-0OH, halo, cdano) vitro, C ~ al ksyl and/or C, .~
al koxy); a GympssmssofOforful?IV3an whick;ondetr mospoéReft R R aadtos R
ten-menbered heterocyclic ring containing one or nore heteroatons sel ected
f r om oxygen Tepliesemders alkyil oraysbe preparech by ircaciancaf alcompamndophafarmulac| udes

one or nore =0 substituents; X represepts O or S 55 Rsa~ RSb~ Rs~~ Rsa,
Rse and Rsf Iyn%ﬁgh@bﬁg‘isyR%e )§e§BE‘[OTI-§§c?)r(a%?BBTQRq@§5; represgil goy Yo

PCT/ SEQ0/ 01252 56. PA SSI NG AT TI ME .OF PUBLI CAT]I WD 00l 769

PCT/ SE00/oﬁBEf@f‘aé%%ﬂ’l\{lﬁﬂP%da%ﬁﬁ‘g/(Srgt SFH?‘EXF é&%&gg}b’br%‘? et 3€eone or
nore substi S cted -{aﬁFg- ya h . amkpe; Vit nCip 6 al kyl
and/ or C?_6&)g$%§>§<§/) e(heRl a%c}_ sa%&gpen g_nt féyg're%?%{s}%% C},Q’_Ig’lgl’ yl, aryl
or -(CH2) ~- tﬂmém}ﬂeﬂ?ﬁeﬁe ﬁﬁ&a%éctmtinegadoweni '4@.?. tlgFpd and/ or
term nated (as appfopriate y one or nore substituent$ chosen from hal o,
vitro, C-_6 alkyl and/or Cl1_6 al koxy); c, d, f, h, j and k independently
represent 0, 1, 2, 3 or 4; Hetz and Het3 independently represent five to
t en- menber eCdmpeumisycf farmule Vimap beprepamidnip asverdanceowathhetkniqaesons

sel ected from oxygen, nitrogen and/or sulfur, and which also optionally
i ncl udes onevlieh naree well skpewnt tenthose Rekillegr ér ethes ashe oFomeXamei onal

substituents selected from-Q,. cy%%g,. is halo, amno, vitro, Cl~ alkyl
(opt i ondP| y cPBIPRUALS of faympjay ap a), Cl- al koxy, -C(ONHRZ')
-NHC(ONHR2' -, -N(H) S(O ZR23 and/or -0S(0O 2Rza; R21 and Rz' independently

represent Hor Cl.6 alkyl; Rza, R23 and Rz4 independently represent Cl~

I kyl; 20 A fng)l I ; ,
N ) 20 FH BN EH00) Snfo Gepfest O ) SoprepEPRYOIRIGR
]:(CHZ) M gr op 4l & 6@&{151361% 1RexRigpi di ne nitrogen atom and whi ch latter
our groups are optionally substituted by one or nore -OH groups); 25 B

represents a single bond, C ~ alkylene) -(CHZ) pN(R26)-, -(CH2)PS(O) qg-,
-(CHz) pO- (in which three latter groups, the -(CH2)P group is attached to
the carbon atombearing D and B4 -C(ON(R26)- (in which latter group, the
-C(O- group is attached to thg carbon atom bearing D and R4),

XX
/
RG
NN
15

wherein R® is as hereinbefore defined, with a compound of formula

XXIV,
R4
\>A XXIV
Cl 0O

wherein R* is as hereinbefore defined, for example at elevated temperature

20

(e.g. between 60°C and reflux temperature) in the presence of a suitable
base (e.g. K,CO,; or NaOH) and an appropriate organic solvent (e.g.

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



WD 00/ 76998 PCT/ SE00/ 01252 ' S8 -N(R26) C(O Q(CHZ)p or -N(R26) (CH2)p (in
whi ch | atweomeyos gr oups, the N(Rzb) group is attached to thGsHob@ihsat oM
bearing D and R4); m n and p independgntly represent 0) 1, 2, 3 or 4; q
represents 0, 1 or 2; s R2s represents H, Cl1 6 alkyl or CCORZ ; R26
represents Hor Cl1_6 alkyl; RZ represents H Cl1 6 alkyl, Het4 or -(CHZ) ~

P ool Bl AL B8 S, B0 LB R Rl
hal o, am ng’Yn%ér?%ﬁ?nd&tltet e&b@x{ﬂl& SRRl Q(X%Ialzﬁomé)emﬁ&bf‘e r ﬁﬁl@ gents a

five to te IC ring containing one or nore heteroatons
sel ected frR@am Qe¥afibundl & jaxa¢or sul fur, and which also optionally

i ncl udes one or nore =0 substituents; r represents 0O, 1, 2, 3 or 4, 15 or a
pharmaceutically acceptabl e derivative thereof; provided that (a) Rs'

Rsb, Rs", Rsa ~ Rsr and Rsf do not all sinu aneously represent H, 20 (b)
Rsa and Rsb do not_represent C 1.3 al kyl 2Rs”, Rsd, Rse and Rsf all
represent H, and ( when D represents -OH or -(CHZ) N(R’)Rll in which c
represents 0, then ant -N(R~-s) (CH2) m, -Q(CH2) m or 2s
- (CH2) mC( H) (OR25) (€er2) ~ (i n,which n p[ and/ or (i) pcﬁg es not represent
0 when B represents -(CEHZ) - ( ?

00/ 76998 PCT/ SE00/ 01252 59 2. A corrponel~ claimed in daim 1 vvherel n R
represents optionally substituted -(CH2)a phenyl ) in which ais 0, 1, 2 or
3, or optionally substituted, optionally unsaturated, |inear, branched or
cyclic, C, _8 alkyl (which latter group may al so be interrupted by an oxygen
atom). s 3.wHere@MPOURd a@sheteiibefdrd Mefinad M fbr ogxaghple M bevwesieiroof?
represents H 4. A conpound as clained in any one of the preceding clainms,
wher ei n R3 temperyoures and selevatéd temperprarndegs 40%C)en the pregemoee obfa t he
preceding clains, wherein R4 represents Hor Cl 3 alkyl. i s 6. A conpound
as cl ailfred sunabtnybama (ofg.t KeCe0edpotgssitmi ethoXifder and B aapPIOPRRLE ei t her
both represent H or both represent methyl. 7. A conpound as clained in any
one of t he O5g&i6 SPHEDE (@ignBCClOmaride AT F)rsa, Rse and Rsf i ndependent |y
represent Hor Cl1 _z alkyl. 20 8. A corrpound as clainmed in any one of the
precedi ng cl ai s, wherein RG represents one or nore substituents selected

ol oS, FA St e BB 5 AR CLab ) BB ey

am no, C( Oy ( E%&da&dféguc%% V\(ﬁ(ﬂ&h%m%f fgmﬁacgmund as clainmed in any

one of the priecedi ng ¢l ai ns erein X represents O

Br
XXVI
RS

15

wherein R® is 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 of the resultant intermediate, for
20 example at room temperature in the presence of a suitable base (e.g.

K,CO,) and an appropriate organic solvent (e.g. acetonitrile);

(4) B represents C,, alkylene, -(CH,) ,N(R*)-, -(CH,),S(0O),- or



WO 001 76998 PCT/ SE00/ 01252 60 10. A conpound as clained in any one of the
pr ecedi ng I wherein A represents a single bond or |inear
branched,“@@%’fgﬁyl ene (which group is also optionally int e‘?qﬂﬁ@@lw @)
s 11. A conpound as clained in any one2df the preceding clains) wherein B
represent s 4Cé p§-e(ibombiichQatter shregl groaps -[ Cxptepénts dr, 2 BHa) pNaBAGY - (i n
which latter two cases pis 1, 2 or 3). 12.. A conpound as clainmed in any
one of the TSPEQSEAISNE anayi e, prapared HyDoxidatipB ok ee@®mPPUNGFES fONMWAI ch RO

repr esentsm _3 alkyl or optionally substituted phenyl) or NNHHR (in
which R1 r &nts Hor C ~ alkyl). 13. A pharnmaceutical fornulation

i ncluding a conpound as defined in any one of Clains 1 to 12 in adm xture
wi th a pharnmaceutical |l y-acce | e~¢8 adj uvant, diluent or carrier. 14. A
pharmaceutical fornulation fgr use [in the prophylaxis or the treatnent of
an arrhythm a, conprising a conpound as defined in any one of Clains 1 to
12. 20 15. A conpound as de ed i Rany one of Clﬂ'\;lrls 1to 12 for use as a
pharmaceutical . 16. A conp as defined many one of Clainms 1 to 12 for
use in the 2s prophyl axis e treatnment of an arrhythm a. 17. The use of
a conpound as defined in an F\one Clains 1 to 12 as active ingredient in

the manufacture of a nedicanent fuwor,,use in the prophylaxis or the treatnent
of an arrhythmia. WD 00/ 76998 PCTy SE00/01252 61 18. The use as clainmed in

S To fneﬂ“nﬁ%v% E#“e;sa”%@m%?sw Bafis ‘G ooyt W ot oo
Compound ac (ERmS(OPn LS CHRl0F G S0 furef iRl PRMEkerds 17,
from or SL@‘:?B}'@'aE‘ndtR?J§%fhe’i‘eﬁf3@ﬁ5r{e'dﬁm§ef I‘itrxég Pﬁa%?l@&%?% é:ﬁfabtlé‘e

preparation of a conpoun formula | as aim1

conprises: dédisiaagémnry M- @m@m&&}ﬁe@imé aicid)l, Fot lexain Srefligy
R3, R4) Rsa) ng%aRg F‘igé Rse B and D arpgé-lgé, defi ned |n
Clai m1 witih the qnmemuad)fafsmmbmJbEganid solReMC((e@.Ldlchldrommehmet) ot represents
a leaving group and R and X are as defined in Caiml1,; WO 00l 76998
10

(5) B represents —~(CH,),0-, Y represents N(R'®) and R'® represents
-S(0),R"* or ~-C(O)OR" may be prepared by cyclisation of a compound
of formula XXVIIA,

R¢ L2

></N(H)Rwa XXVIHA

p

“N(CH,)

15 RS
wherein R'® represents -S(0),R'** or -C(O)OR" and p, R*, RS, R!* RY
and L? are as hereinbefore defined, for example at between 0°C and reflux
temperature in the presence of a suitable base (e.g. sodium hydroxide) and

20  an appropriate solvent (e.g. dichloromethane, water, or a mixture thereof)



PGT/ SEQ0I 01252 62 (b) for conmpounds of formula I in which A represents CH. ,
and D reprRAHIE% OH or -N(H)R , wherein R is as defined i RCTISBOOMI2S2
reaction of a conpound of formula IV, % H5 O X--~ R, wherein R, Rz, R3,

RSa, Rsb, Rg; d fj i ' %}mﬂ\b .
conmpound of QP gf ?uﬁgcésﬁﬁyo$Rgh%%¢r@%?\zﬁﬁlgﬁnts$ege%r faes(l}ea%{u ! or I?\‘!Pﬁ) and
R4, R6, R fh@'@r ansglfag)defined in daim1; (c) reaction of a conpound of
formula IV) as defined above, with a conpound of fornula VI, is Wo
oon699s 63 D -A-L2 PCT/ SEO0/ 01252 VI Rs wherein LZ represents a | eaving

group and R4, R6) A B and D are as defined in daim1l, s (d) for_conpounds
of fornul a ICompawndshoDforaprle séhmayHbe preparad dyRatandandetechnijues. rEouct i on

of a compound of formula VI, .. a~~'_Rs VIl OX ~ R, ~0 wherein R) RZ,
R3, RSa, SRs§Xxample cempourdsof fermulpVI myWhiGid X are as defined in Caim 1:
(e) for conmpounds of formula I in which one of R2 and R3 represents H or OH

and the other represents H reduction of a correspondi ng conpound of
formula Vil I(1) B reprg\ggn%) l—Z(;Gﬁ%%O%n% R ﬁfépQred by coupling a compound of

formula XXVIII,
OH

XXVl
Re6

10 wherein R° is as hereinbefore defined, to a compound of formula XXIX,
L*(CH,),-C(D)(R*)-A-L? XXIX
wherein L* represents a suitable leaving group (e.g. Hal) and Hal, p, R?,

A, D and L? are as hereinbefore defined;

15 (2) B represents -C(O)N(R?*%)- may be prepared by coupling a compound
of formula XXX,
ﬁ

NH

=
Rs
NN
wherein R® and R* are as hereinbefore defined, to a compound of formula
XXXI,
20 L%-C(0)-C(D)(RH-A-L? XXXI

wherein L*, R*, A, D and L? are as hereinbefore defined;



Rs t~ O X--. R~ PCT/SEO0/ 01252 VIIl wherein R, Ra, RSa, RSh, Rs', Rsa-~
Rse~ RSf ~wRPgo/fagesB, D and X are as defined in aim1l; (f) fa Ji./sg&?m nds of
formula | in which R~ and/or R3 represept OC(O R$ and Ra is as in

Claim1, coupling of a correspondi ng coffpound eﬁ{) formula | in which RZ
and/ or R3 (48 beslbcapes, Huderraqndddent Whirh A & kpewrdtoothass shilled \a va, s
10 ReCO2H VI IAV\/nereln R8 is as defined in daim1l; (g) for conpounds of

formula | it0&Afleh D represents -(CHZ)cNH2, reduction of a corresponding
conmpound of for rrul a lX WO 00/ 76998 65 R~ PCT/ SE00/ 01252 I X N3-(CHZ OV
X- R wherein c, , R-, R3, R4, Rsa, Rsn, Rs~, Rsa, Rs, Rsr, R6~ A~ g ~d

?(eg; ngﬁt gefw?%{%) ﬁa( @H’T}lﬂé h‘i)',;lf%m‘ﬁﬁgllgok gxgar%geﬂatgéﬁuéﬁg}lel ne:gﬁl n CI aim

1, excepy thapreseni0OR NGh WRRIHE REMepkésehi¥Z optiGiadly @@b@i‘m@dcq{?@ﬂ@qndl ng
conpound of forrmula | in which D represents -N(R'JH, in which i's as

defined in Gpaomlly esubsptutéda(CHs) chrgb mobpnemlgsesubstﬁ(x@d?z(CHzWHmh R2 is
as defined in Claiml1l, with a conpound of fornula X io R'"N=C=0 X wherein
R is as defmapadltemagvalynbe preparefidyy eacponrafsa compoundief formula¥¥h D
represents - N(H)[. ] ZNH2, reaction of a correspon conpound of formula
| in which BS Cg@%ﬂrg defyngd \Wﬂhadé@élﬂﬁ%lf’éc@fdfodmg@(%ns (i) for
conmpounds of formJIa | in whichgb represents -N(RI')C(OR 8, in which R
and R 8 are as defined in Caiml, exgept that R' does not represent

K ORz, reaction of a correspondi ng cpnpound of fornula I in which D
represents -N(R')H, in which B fined in daim1l except that it

does not represent C(ORz, Wth a corrpoun@ of formula X, WO 00h6998
pCT/ SE00/ 01252 66 R 8C(O) Rx XI wherein Rx representyxal suitable |eaving
group and R 8 is as define n_Claim1; (k) for conpounds of formula | in

whi ch D represents -N(H) R
does not represent H or -
formula | wherein D represg
Xl A

is s as defined in Claim1l except that it
>—Teattion of a correspondi ng conpound of
HZ with a conpound of forrmula XIA R ~L'
10 wherein R’ represents C,, alkyl or aryl (which two groups are optionally
substituted with one or more substituents selected from C, alkyl or halo)
and R* R® and B are as hereinbefore defined, for example at between
ambient temperature (e.g. 25°C) and reflux temperature in the presence of
a suitable base (e.g. K,CO;) and an appropriate organic solvent (e.g.
15 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.

Compounds of formula V and VI in which B represents -(CH,),S(O)- or
20 -(CH,),S(O),- may be prepared by oxidation of a corresponding compound
of formula V or VI (as appropriate) wherein B represents -(CH,),S-,
wherein p is as hereinbefore defined, in the presence of an appropriate
amount of a suitable oxidising agent (e.g. m-chloroperbenzoic acid) and an

appropriate organic solvent.



wherein Rl1~ represents Rl as defined in Claim1, except that it does not io
repr esentwblodfsgeg( NH) NHZ and L1 is as defined above;, (1) fqicioskupeipsls of
formula I which are bispidine-nitrogen 0N-oxi de derivatives, oxidation of
t he correspondi ng bi spidine nitrogen o? a correspondi ng conmpound of formula
l; (m for compounds of formula |I which are C ~ al kyl quaternary anmoni umt

ﬁif fflfgeﬁl?” i ia¥§$es o f@g‘fdaéﬁ@%h‘& Ll?sgip%éﬁ#,eﬁo?f £ Pt ot ¥ orpound
| W I 52@@@ I {
?epr g;gﬁt 2 Cem%oé’lﬂﬂs@m I ?sfgﬁr eé{;%%ag}née: pér or sﬁﬂsz(ay‘,’?ﬁg)%fr oxcﬁgorrpounds

of formula | in which D and R4 both represent H A represents C,_6

al kyl ene, B represents -N(R26) (CHZ) P- and R26 and p are as defined in daim
1, reacki Owématicegpou@@x ohindorotuifarnthla . VII O GBAGHS 998 réFEsGRH0091252 67
WXl Rzs \NH O X~R wr?erein Aa represents C,_6 alkylene and R, Rz, RS,
RSa, RSb, R¥ylBse mbgcoRptepdred ndeactmneofisa defresponding Gampoundvofh a
conpound of fornmula XIV, 5 (C-1z)PHal XIV Rs wherein R6 and are as

defi ned i n formuta IV ansihedinbeforre define ity comppund eftfosmuly XK %Bkpound of

formula I'l, as defined above, vvi(sh a conmpound of formula XV, io R XH XV
wherein R and X are as defined fiin Caiml1, in the presence of 1,1

car bonyl di i m dazol e; (p) for conpoun of formula | in which RO represents
optionally substituted C ~ al kyT, ionally substituted -(CHz)d-aryl or

optionally substituted i s -(C
conpound of forrmula I, in whig
XVI, R9aCH XVI WO 00/ 76998

)d-Het 2, reaction of a correspondi ng

D represents OH with a conpound of formula
T/ SEQ0/ 01252 68 xaxer ei n R9a represents
optionally substituted C, ~ | optionally substituted -(CH2)d-aryl or
optionally substituted -(C ket 2, and d and Het2 are as defined in Claim
1; (q) for conmpounds of fornula INin which RO represents optionally
substituted s Cl~ al kyl, optionallyésubstituted -(CH2)d-aryl or optionally
substituted -(CH2)d-Het?2, reaction of a conpound of forrmula XVIl, XVII L O
X~R~ wher ei whexzin sR&sandefB rar¢  ap hascinbgfone, definedis forexample ®RsFPOMs~, Rsa,
Rse, ~0 RSf, R6, X, A and B are afs defined in Claiml wth C ound of

f or mul aloxV| teEpedamT ¢ & thiBIASengs § ?é’P“ﬁ‘gﬁIﬂf&ﬁ% S@flvequg(ﬁ,g-;tﬁaqqi ‘whi ch R9
represents C(OR12 and R12 is as defined in Claim1, reaction of a
correspondi ng conpound of formula I in which D represents OHwth a

compound of Lo /Mh8s XY 'formula IX may be prepared by reaction of a

corresponding compound of formula XXXIIIA,




is RI2C02H XVII1 wherein R12 is as defined in aim1; (s) for conpounds of
formul a | waoohésehr one or both of R2 and R3 represent -N(R g k?/slﬁobl&zﬂu ch
one or both of Ra and R b represents %al kyl, al kylation o

<

correspondi ng conpound of formula j,ch R2 WO 001 76998
PCT/ SE00/ 01252 69 and/or R3 represe a)R b (as appropriate) in which
R a and/or R b (as appropriate) repregent H, using a conpound of fornula
XVIITA, R L' XVIIIA wherein R reprigsents C1 6 alkyl and L' is as defined
above; s (t) conversion of one $tituent tg.another; or (u)

i i e 'n%ound of formula | as

defined in daim1l. 21. A conpopu rfm as defined inys&h@isan 20, or
a protected io derivative ther . pound of fornula IV as defined
in Claim20, or a protected _i o“ i's 23, A conpound of

formula VIIl as defined in erlvatlvethereof 24.
A conpound of f or mfit’a X&( Vi
Rsa, Rsb, Rs', Rsd, Rsr) Rb, A, B and D are as defined in daim1l, or a
pr ot ect ed dé‘l@’(/@*ﬂi)ﬂ'e\f%ereof 25. A conpound of fordma-pXIl, 5 F XXI | HO
X--R~ wherein R, Rsa, Rsb, Rs', Rsa, Rse, Rse ~d X are as defined in Claim
1, or a protected deBivative thereof. > o0 26. A process for the
preparation of a compound of formula VII1) XX XXII or XXXV (as defined
herein, in which, cases, Rs' and Rsd both represent H), which
conprises reactio al|conpound of formula XXXVI, XXXVI is wherein RZ
represents H or - and , Rsa, Rsb, Rse, Rsr ~d X are as defined in
Claim1, or a pro derivative thereof, with (as appropriate) either: (
1 ) a compound of fornmula XXXVII, wo 00n699s 71 D ~A- NH~

wherein c, R!, R?, R}, R* R%® R® R* R R% R¥ R¢ X, A and B are

s as hereinbefore defined with a compound of formula XXXIV,
RYS(0),Cl1 XXXIV

wherein R’ is as hereinbefore defined, for example at between -10 and

25°C in the presence of a suitable solvent (e.g. dichloromethane),

followed by reaction with a suitable source of the azide ion (e.g. sodium
10 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.

NaHCO,).

Compounds of formula IX may alternatively be prepared by reaction of a
15 compound of formula IV as hereinbefore defined with a compound of

formula XXXIVA,



Rs XXXVI | PC T/ SEO0/ 01252 or a protected derivative thereof, wherein R4,
R6, A B X¥Y00768%8% as defined in aim1l; or (2) NH3 (or a pcuisesi/@ds2
derivative thereof), in all cases in the presence of a fornal dehyde.
AY.A@. Ay. A Se. A . A @. AS. ye: A@D. A. R A@DY . AGE. AySe. Al . ASE . Ayl . A {
CAy. A AS.AS| . A AL{. A a% ASY. A. AyS. M—A@2AS. A@G. A y. A9. AfE

A AR A TR AY. A A . A @-(Eud. Ay, AACA A A, LAA CA@A

. Aye. A6. Ay. As-. A2 . AL. Af Afe. A9hyl A A A AF9. A Ay. A Al . As((f:F -3245
2C XXXIVA

SSX<SSX<SX>| >| >| > >SX>XYy>XX~>X] P??7??7~?888| 8<x?X| >~?| <<>>>>>~| 8880pppp’
XX| ><>>>?7??: @\W 45 C ( RS

#.#. 2??7~=-20?7-20?~>7~~2??7~-7?| ? 8888888888888<<<<8888888888888888888887
88~88888888788?70" y??~8~8>8>8>8~p8~8888888888888888888xxxxxp00088<<8888?78x7?
?~<22=02=2=2222227~" " " " PRRPPPPPPPPPXXPPXXXXXXPPPRPXXPPPPPPPPPPPPPPRPPP. T PP
p " p *s>>swhenek £2) RpROp#bp B PP oM BSEpIs SeipRh 1o pppiimp
“““ 0000?20?0?20707? 00pp>>>" >>>>~>~>>>72~27| 2888xx>p>?2~ 0x<8p8| 0| p<p>p?

pPpppO0pp>: : .
S ppx<x<| < mmaﬁﬁquvp cpaditions,to,these deqcxibed\hegeiaboforg for preparatign —x <>2<?
>~>?>7?° <?p| ?xXP2<p?p?px? >>p<p| p<<p<x?8<8<<>78| ?8787<~>??| ?p~x<><>| 8ppx>>
Ix8<<I<?8?piﬁﬁzﬁgﬂﬁﬂggﬂﬁtiguuﬁh£§§§5F§%§ﬁP£998<8<>>X>prppppIp>pp<IX<8<XpX~
‘>pp<p|‘gpppx>8<8>8808<<<pxx<px8p>8p?8pppp>p>xp|<p<<‘<8p>|I<DX<><I8IXDX>>>X
pXX<?<x8

B86°76- 6 BB ASS 87 RoRTRRPRIACAR RO Y P RAE A g By R Ap SRR ERTR P PP~

| <<x?<| 7<| ~<Jub¥diited" bdb$IoxRerbonyl unit from (i.e. deprotecti
$$($#.#.??0?xx????>~ppp??x??£g§T63?]|<>??>~x51x~>£~g?p?x;g?<§%fglx?7x>8?<<>

| 8] 8>pp<x| <|ctrpepphdingpctmpoyrxdsh kGmidn 18p>8kichdd| and®X batxrepresenp 3k p>8p>8p

~

>8~p>8|>8X>8<|>>??8<>>~??~|>?X><?a§<8?5X?pX>p~>o>p>>l|p>Xp>|X>><>|<>8X?8q<<

p<<?p8?p8pp7atdnB Fepresestsx NPRE)@ Dpx o <sepresepty ok 8rd SA8xBp8Ppppp| p>
x>p<x>px<p>px><x8x8ppp8p<ppx|?89????88?ppx?8888?p8p8p8?xx8p<p%gggg<xppx8<?<
WD P AROSE)

80p?727272? 7197 2-herembetqrerdefined, pumiep tqnditiens- Whigh xangy well &ae ~20p~pp
p?<<<8888888 X .8‘8‘%p8p8p8x8x8888080808080808p8p8ppppppppppppppp‘“ccsss
55772272>>>77| KB BERAN 292| S| ~| | [ || | 7| >~?x8~~" <?~<| <| x| | ?| ~| ~p~xpxxx| x?C.
3lle45 IC

ee(e#. #. ??2?2~-??~-??7??~~?7?~???7?~?p?08888838888883888888888<888XXXXXXXXX8888x~~X
?2?27??| pxpppp Eg 8 519 2 PO 7?77?27
e I bIS g crarea by Teplabchior the’ OFF
(#. #. 2?777~| | BOBp<of s coOTrespondis ‘cemporad of fordlaX |i8Swhichl DB repreSentd8x <08x<
08x<08x7?| <08x~| <08<x08??x887?| 8[ 8| x8p| x8xx| xx8x888<x88>| 0<<p?<xp?>8| 8| 8x| p?x
8pxppx| <3?>| @H>&xth?aq kf group-hndéhGpibitied<Bratarg pvell>know? 1o those<sNilled ?| xx>87
| 8X?87?| 8<87<8<<8<<8<<B<x8>X<8xX<| p<x8>p~xp~pppppppx8??| <| ?| = pp<p<pXx8X<px8xX
<8x>8xXx8x8x xHpBL@BH8>p8| X p8XPXP<P<PPPX8>X>| x>p?<>8| x<><x8<8<888<p| | p>p>><xp
X| <?<<?888?78<8x8?p0p?pxXp8p<p>p?ppp<<X??X?8<??<8pp??>?<?XX???????~?>~~~?~>~7
~~~~" ~?p?~??p~~?pP~?p~~~<pX>XP?PPPP?PPP~pPP~" PP| | <pp| p8| | <8| 8| ??87?| x8| x888>x
877878778<8<8<<<<78>8| 2+78888 88<88<8<8~>~825~~0~x<~~x?~88777883838888888
8888888xxxx ppPBEBBRGH Bh P JBS%ﬁ@g§§§§¥§i$?9394?93¥§2& BaY08 <11
| | ~| >??| ?~~<=<52=~ ~2~~>].<| <[ 8| | <| ~g| ~pxxXX| p?Xd: F' 2145 1C
(#_#_??~???daég?%@3%66¥h5ﬁ9@5*gfgbbgﬁ@béﬁﬂﬁgbgﬁzggﬁﬁiz<<<<<<<<<<<<<<<<<1o?<
00~??>>c| || ||| x888888888888883888888888888888888088XXXPPPXXXXPPPPPPPPPPPPPP
PPPPPPPP?88887?7~?~??27~>?7?| >?| ??~~~?| ~8X| 8~>>>?~~x>| ?$: Tu6(45 6C

((#. #.2?2-22?2~~2~7| | ???~????~?~~??~p8888~80008>88888800000000008888080xxxx
000x0088880070?0~0| 08x8pp00p0Op00| 00000000PPPPPPXXXXXXXPPPPPPPPPPPPPPPXXPOP<

PPPPPPPPPR | <<<<< ?20?7?| >?~8?8Xxpp>~?~>p8p| <8| 0| p<p>p>p<<<xx<x?| ????788?78800?7?7
P>~~~ ~?~??2?~?~xX| ??| ><| | ?>?| ~<| >?px?8<IX| XX<X?XXX ~ 8Xx<xx><X| <0 <p8xpxp<pp
p| XXpX8x| X<x<8>x8~p88888x<<<p><p~<<B~<| 8<<<<?<B?<XX ?<?<?><<8?8?pXx ?XXX~??8| X
2XLKP?P<>p?8><P?>XP| XP<<X| >?<?2?2<~p>p?8<XX>>| pX~X8><<| <x| >?<<<<B| xxX8X<| p><p
<PXX<P<<LP<PLPEP>P<PIX <K<KKKKKKKBX KKPXXP>X B[ <<?X2XPPB?<?<G2X 2 <KX XX XXX <?X>?<<8X

<0ppx| 8<?| | <BXxX>px>X| <<| <><>xXpp<x><8<88>8p | 8p <0 <x0 x| pp>pppppp>p?p<pp?p
88" ~p8px<x8<x8<y<8>x9<8<p9<8x=<8x=<8pxp| <x| <| X<| | >| p~pX| X<p<p<px" ?" x p>x| 8|

~. NS L~ NN



((((# #. a%ﬂm% jg? 2 7~ ???7~??27~8<<<?<~<<<<I<<<I<<<<I<<<BBB<<<<< g2 ~~288><8<>0888
2827<~>">7 27 5% 9 I o I, L N T L L N, L L L M L L °pr000058555gwﬂﬁﬁbppppp
<[] [ x? OOppppppppppppOOpp;-pXXppﬁﬁppppppppppppppppppppppppppppppppppp
?ppPP?P>p<p<p<p<p<p| p| p~p~p~p~~p>?>>>><| ~| | | ~| ???8?888pp?>| ?| <>>~8| 8| 8x800p
pp  XX<<>>?>7<08<<<<<<?<<<<<| | | | P><| <>x>| 2?7 pp~8?X~| ?8x>| 8| ~| >| | ~p>>X>~<x>~
X>XX>>X>| X>| 8>| | 7 8><| | <8>>| Xx>?|>?| >X| ><~x>>X>x8?<???7p| XX ~8<~<~<| | <| Xx?XppX
<?| Xx8<<xx<p>| <888p8p<pxp<pp| <ppHP8pppp8?<" ?p?x~8<8| 8B<p>p<xp| X<8| 8<8ppx<?p<p
|pppprX<><X<<x><8X>X88|8 888‘|88>08p8>ge;<pp<|x<8<<<8x<x|x>?><x<x?<><<|
8 <X 2P ??x<<| X ?~p<x8<x<>?78<<<?88x8p88878887888
\88x~9x°xxxxx°xx°x8xxﬁvxx9x>x|x°x9ppp

0000000000ppp888888p8p/, p«pxpxpfﬁ%pxpx-‘p8p8p88xxpxpxpxxxxxx<x<x<8<8<8<8<8
<8<8<8<8<8<8<B8<8<8<8<GLO<0MH0<8<8<BHP<P<RBPBX<X<X<P<P<xX<x<0<0<0<8<8<B<8<8<
8<8<8<8<8<8888x8x<xsxMx<x<xp000???: k],]745 HC

T7(7#.#. ??8| | <><~Y >>>>><<<<<<<<<p<p<p<p<p8’>pp PPPPPPPP<P??2X~~<~<>>?>?~px?8
X<<>??2?2?>X<8XPX<<<K] | >88<p x8px<p pppxp| p<| xx?x<?88<?78x| 8?8p<8?7887?8p
878>x878|>xW®Rﬂuﬂd§%p§§gdgé?$5$x£§5 ganka& ersiphefosp defingdounder| | x2| >7?
°x°9>|°|8<°<0x°°0990990<xx8<<x>>|~><<x8<px8|8<8888|8x>8x8x<8p8 <XBPXPXPPX~
p<B>p| >p ><eRIRBTIAE<GRIIFRDD Lot RpARlo FREDE 28 0600 deaSd By <<x?

922222:25”9;5{;@&45@%E%&B@stg%%ﬁﬁﬁigﬁioﬁﬁﬁh9i¢f£ %¥§§§Q§£§L;L;2'X’fzfpf<

~8~<~<~<~<~ <~~~~~ ?????8 EX45 C

8807: nl \45 ounds of foxmula XIX in w hxch R2 re%resents OH and R3 regresents
NI (V] #. #. 999 PP~~~ 2] P277X0f BLI<<BBILLLL P PP~ PP PP PP I~ >> P~ ~??

?2?7>?2?2?2?2????R¥mh i'élsﬁb Geaction of a corresgondm compound of formula
|| (| #. #. >~ ~8>||[>]| > <|°|>~x >| ~?>| ?2~??27>~7?| ???<?8~>~<P~~p<?>| X>X>| >Xx<<<<<K<

<<<<<>>>>>>X§(<)€V<a§<herembpﬁnppﬂpﬁmd(xmmplapppmpﬁﬂh@%’fmﬁﬁ]ﬁ?GQP%’Sx~x78’?<|
~27722222ppppp ppppppp 0|<<<xx~77 27?227~ 7|7|~77778>~???????????? F: """ T45
C TT( T#. gﬂ?

\\\\\\\\\\\\\\\\\\\\\

>79><<<<i§5|8 <8x<|<8x<x<8x>>>>>>>>>>|>>9

?<?<
99<99>><>9>§'§£°P?B?59Pr55qm é}% d R epreséiis

<B<B<8<8<B<8<8888888388388588588883883885858838838858888888<8>8787878x88808
00008888888 88878888
@%ﬁgﬁﬁ%%@&@%ﬁﬁﬁ%@@ﬁﬁ&&ﬂgg %Qé%ﬁ%&&ﬁ%%@%%%&ﬁ&ﬁ%ﬁ%&

888888788x<>>~???~~??27~~7?~???p??~?7~?> <<<888888<<<<<888<<<<<<<88883
8888~787| ~<¢irre %Bmg\Ed}itnﬁBuﬁdNCof formula I.

tt(t#.#.‘ppp>xx ?>| | ~?>p?p8<px?px?p?8p?8p??0px0| x0?8pp” pp| 0?70<qp<x| 8x<x~>>X
X<X<p<>x8B| <" < ppp|8p>|<|p|>p>p>>p<<>pxx<>px|8<p<x8<p9|8<x >8>78| 8>780>7?8p
998p9~~><8p9|><8p8|pxp>>8p| <X<P>?<P?<???2?X>?>LL<~??<2<<IX?| | XXX <<X]| ?>>X] <
8x<88x8|8>8Q9ﬂH§wm pof |apagk8§§E§F SUKBbQﬂEQW§364R@ﬁﬁk¥¥2$d£gmeﬁﬁﬁ<<°88px<
<<888x8pppp X<<8> 780 7777 g?2??2?20x| | XX?XXX ~x?x?2?8~78~88~y8?y08}
8} 8~} <x} <’?x8QTBBB ?f X 65, ffﬁQm%g)ﬂOSS@SPQH @ﬂﬁdﬂ@ luding 8 <p<p<p<p
<pXpXpx8x8p8 8 < < <p<p< X ss{{7?7?7??

pPXpxp p @iﬁgaggﬁﬁcﬁmﬁ p p P<p<pP<ppppPppPpppp pppppppppygfppqqqqqq {{

2P~~27~277>7 oogooo<|x8<<8>?o><|<8A 3 E /4
(#. #. 27> ~ ?2?2~?~?~ 7~~7>77~~~~77p|p T << kk?

PPSPPPPPPPPPPPPPP<P<P<P<pP<p>p<p> <’ <pppp>p>p>p>’ >>>>>P>p><~?~X~?~~27~2222~72

; ZZ;<;’éz«é’°°@%ﬁipauaa98¥%xﬂ5§&aﬂxImpm?@ﬁhmwbﬁ”\pﬁ’féﬁ”?ﬁm&ggsppp>f F .

(#. #. 222~~2R¥IRP-H658h Teprescit I Pty g&pérdd<ﬁ§3ﬂﬂ§%@ﬁ@§paj58r&cﬁo§ 8<<8888
8' 888888 8" 8° 8388888888 80007700<77 x~ 7888 8788888888

<888~0x?Xppp~~| ?<<8?pp" "~ ~x<>>?~ >°8<x<p||p p y797 z NNY9d45 YC

odod(do#. £. 8[| [1212121111111111]7?]>] ~| 00~0~0<000>0p" | Opp| 0xx0x| 0<><00000pp|
>0<~0~p8>pxpx080<px~p| p00" pp| x<8?<>"| " x<>8p p pppp<xp| <p| 0<0088888>x8| px8pp
8<?><?>~xX<<8| 8X8pXx8BBXBX<| X>X~XppppP| ?>>>| <Pp~XXX~X~<~<g?>| <8xp| p8<>p8~<xx>>|
<<8<x8p8<8<| <8><8><x<<p<p<p| pxp| xp8~p?xp>Xp| | ppXPPPP| P>P>p| P<P<PXPPXXX8BX<?8
<8<8x777xO<<7xx7p<x888x8p8787788xppp<8x<p77<87x777 ?????????????????~~7pp7p

<9<<w{9 9999yqqqqqqy99999999999xx|>|>|>><°|9g 3e38345 &3C
(#. #. >p>p>p|°°° ?py? p>pp | <p~~p?~~>0~| ?| <p?~?~??7~?~2?2??2X?~?????~ ”pppppop

NN PN PN L e NN NN N . Y. Y. Y. Vv



22' 2P2U222V3345zt oi d_ZU] ca] ca] ca] caU] ca] calU] ca] caU] ca] ca] ca] ca] ca] ca] ca] ca]
ca] ca] ca] ¥ 476828 ca] ca] ca] ca] ca] ca] cal] ca] cal] ca] ca! 5Z5556p6P8Ed0/6135388888
859K9999: 34

;55 <a<<<{vpkfal\ W] ca] ca] ca] ga] cal] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] cal] ca] ca
U] ca] ca] ca] ca] ca] ca] ca] ca] ca] €] ca] ca] ca] ca] cal <<;

===>>>>=7] ??7?? @aohAAa { BCDyt.qj e [ kfa\W ] ca] ca] ca] ca] ca] ca] cal]ca]c
aU] ca] ca] ca] ca]ca] ca] ca caf’caV] ca] ca] ca] ca] caU] ca] ca] ca] ca]ca]ca]c
a
DDDDDDDDDD! EHEJ EMEPESEVEXEEE7 FWFFFFFFFFFFFFzUoj e ZUkf #&XM!ca] ca] c”a] ca] cal] ¢
a] caD] ca] ca] ca] ca] ca]ca]c FCQ] C ca] caV] ca] ca] ca] ca] ca] ca] ca] cal] ca] ca]c
aJcaD:. ] ca FF GGG+H{ H [111 °N RS!

[T & 21 Alr I w kJJ KL@LLLLzup%a\ W e ZUkfa\W ] ca]ca]ca] ca]ca]ca]ca]ca]calc

a] cal] cal] ca] caD] ca] caD| ] ca] cap)] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] cal] ca] caLLLM
UWMZM M MUWMNNPP- QQ QSSTTTTT" T%I2T7T: T<T?Tt TyTVUzupj e ZUkfa\ W caU] ca] ca] ca] c

8 A A SR 1) 4 ke a0
R i g e

sbvb} bbbccchspropiaedeRass (14 Xrtipstld bF eahaah sakXaul ca] caD) ] ca] ca] ca] ca] ca
ca] ca] ca] cal'ca] ca] ca] ca] cal'ca] cal ca] cal] caU] ca] ca] ca] ca] ca] ca] ca
Pccc>dFdddf g~hhhhhhhxi ej hj EKkI I i gl } 1111 nnimBnn{vqgl gb] Xi d_ZU] c] ca] ca] ca]ca]c
a] ca] caU] cal] ca] caD] ca] ca] ca] ca] ca] ca] ca] cal] ca] ca] ca] caU] ca] ca] ca] ca] ca] ca
] ca] ca] cal] ca nnnnn@QoToW[ ogpouooo6pDpppqqq%@4q7qqqqr r

rir6rr|w nmhc] Xi d_ZU] c] caU] ca]¢a] ca] ca] ca] ca] ca] ca] cal] cal] ca] caDy] ca] ca] ca]
ca] ca] ca] ca] cal] ca] ca] ca] ca caftdjtea) ca] ca] ca

r=sst"t/t{tttttt Ruuu. vYvvwWWLX4XHX8X: XAX&X Xy Yy] yhyx xskfal\Wd_ZU] ] ca] ca] ca
] caDP] ca] ca] ca] ca] ca] ca] ca] ¢a] ca] ca] ca] ca] ca] ca] ca’}%&]“

aJca] ca] ca]ca]ca]ca

yzR {{5:[=1@II[[I1}}}}
a] ca] ca] ca] ca] cal] ca] caD
<#&0 8;

~8' (, 8H wne ZTi d_ZU] caU] ca] caD7] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca]
cal caUlc a]ca]ca]ca]ca] caU cal ca] caD]ca]ca]ca]ca

Hknwz TVWAKY] " i xY% 58zupkfa\ Wd_ZU] ] ca] ca] ca] ca] ca] ca] ca] ca] czca:laca] ca] ca]cal c
a] cal] ca] cadit cajprotetted] defivaljveatherpela] whersanh c&],ckfcai,cg anadcl are as

i kmynz}i | gb] Xid Z a)J ca] ca] cal caV] ca] ca] ca] ca] caU] ca] calU] ca] ca] ca] ca
ca]méa] E:a} \gg?gr&%@ﬂ?@aqpléénﬁc@]j é%i &‘H‘}x:é?\gc&] I!l@}%?é?‘i:ée-]g- blé]nly}) déJll’Waﬁ]VC Joalcal

R R e ety oL
L 8L iR S e a1 o)

Wizupkf a\ W d] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] cal] ca] c
aU] ca] caD] ca] caDk] ca] ca] ca] ca] ca] ca] ca] ca

U} C! 6uj &2ADITKE fefhXiish @flcbaifdovalis of Fardhaiabvial, CXKG K Hedrid KoeX Vamnaga U] ca] ca]
cal] ca] ca] caV]ca] ca] ca] ca] ca] ca] ca] ca] ca] caU] cal] ca] ca UXw) DG#Q w=

58GL| wgl ga\ Yé ajacriéd ahlt da] thid eay] for] exanmsé caa ] weaveal cadpmatermeraucajand] cal caj ¢
a] ca] ca] ca] cal] ca] ca] ca] ca] ca] ca] ca] ca] ca! 1} 7: F*9<Vx} xsni d_ZU] ca] ca] ca] ca] c
a] ca] ca]ta] reflwa(depanfing] uptincth capceftuts thajreaqtanty) vnihegiresneadfca] cal ca
]calca] ca] ca] ca! [ - wWEal { ~XruE~ytoj e [V]] ca] ca] ca] ca] ca] ca] ca] ca] ca]ca] ca] ca
] ca] c~a] ca] 8B]aRPLpREVECSlventc ) &aPRALPL 8T dBshANel) )kl Rrpkapbly) dB) B! 58wWOyK
Weg{upje Zy e caY] ca] ca] ca] c”ha]l cal] c*a] calgha .. . . .

Y gi‘afjc"a] ch{‘b‘%]\{é"af%da'ﬂncgf%%‘}% @a}%&bﬁc@%t&%‘@é’f‘é@f eIt fesially) 381 a] cay ca
5}zupje [V @GIFM ] ca] ca] ca] caV] ca] ca] caU] ca] ca] c™a] ca] ca] ca] c*a] ca] c”a] ca]ca
] ca] ca] ca] ca] c”a] ca] caV] ca] ca] c”a] cal] ca] ca] ca

f AX[ bmj y- Lqu~yt oi b\WQJ e ] c*a] ca] c"a

V] cMa] c™a] ca] ca] ca] caV] ca] cal] cal] ca] ca] c®a V] c”a] ca]ca]caV]ca] ca]c”a

V] cha] ca] ca] ca] ca] ca] cMa] c”a

V] c”a38nD *s) p: bi 0{ vgl ga\ W"a] ca] ca] c”a] ca] ca] ca] ca] ca] c”a] ca] ca] ca]ca]ca]c
"a] ca] c™a] ca] ca] ca] caU] caU] ca] ca] ca] ca] caV] ca] ca] cha] ca] ca

=+. ] PZe6CJj { vgkf a\ VI ga\ W"a] c*a] ca] ca] ca] c*a] ca] ca] caV] ca] cal] cal] ca] ca] ca
] ca] ca] c”a

V] cMa] cMa] ca] ca] ca] c™a] ca] cMa] ca] ca] ca] caU] caU]l caHKsJruA\ _itc } xsmhc”YTc] ca
] ca] ca] ca] ca] c™a] ca] ca] ca] ca] ca] c”a] ca] ca] c”a

V] c*a] c™a) cal] ca] ca] ca] ca] ca] ca] ca] ca] c”a] ca] c*a V] c™a] cal] ca =~S#Tq dg.u Kk

cal] caU] ca]caD,!]ca]c

~~S#&4 Xsni d_ZU] ca] ca] ca] ca] ca] ca] ca]ca]ca] c
a] ca] ca] caV] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca!



" 10938 () - ~XdEVLOUCE () - #Z10%G& ()- ! Z109%G& ()- ! 109%3& ()- LmLOY%GE ()-

MLOY%GE! () i,

+Z1096& () -

@$109%6& () -
10G6 @ 0%E8' (tp- plzmm/mpuyds nfofeemu)a I)innehask Ry endHy

gﬁd%%{)%ﬁ& ()- 96F10%& () - Y4310%&' ()- y2 ! 109X

8 () - @OYGEE ()- ! 940%88& ()-- #1098 () - @)mm@fz 10G
10G 10Q &<10%% ()-& r 4dE_@LO0%Ga& ()- , 390%G& ()- L! 109%& () -
1093 () -'s! TDRGSKilled person@ali( jlso Zppredar@that 1GS@2o¢assRMRPAbS b -used

" 10938 () -1 (s! 10%0& () - 10%&: () - AxmbCl gam(ﬁ- 10G 10G
| a

nd R*

T et L
) ot EBIE M 409 e 0 OV bR 10°€ O
B 20 e P e B B

Y10%&' ()betlzyldntint Q8 Gerivdve thereof;

10 10 yF10%.
L 10% ()-Y

109& () -

10

15

20

25

(i) removal of the -C(O)XR' unit;

(iii) reaction at the free bispidine nitrogen of the resultant compound
with a compound of formula VI as hereinbefore defined;

(iv) removal of the benzyl protecting group; and

(v)  reaction at the free bispidine nitrogen of the resultant compound
with, for example a compound of formula III or XV as hereinbefore
defined,

under conditions well known to those skilled in the art including those

described hereinbefore. This reaction will be accompanied by, at some

point, conversion of the bridgehead carbonyl functionality to the desired

R*/R® groups.

Compounds of formula XXXVII are well known in the literature or are
readily available using known teéﬁniques. For example, éompounds of
formula XXXVII wherein D represents -OH, R* represents H and A
represents CH, may be prepared by reaction of a compound of formula V
in which R* represents H with ammonium hydroxide under conditions

which are well known to those skilled in the art.

Compounds of formulae III, VIIIA, X, XI, XIA, XII, XIV, XV, XVI,
XVIII, XVIIIA, XXI, XXIII, XXIV, XXV, XXVI, XXVII, XXVIIA,
XXVIII, XXIX, XXX, XXXI, XXXII, XXXIII, XXXIV and XXXVI and

derivatives thereof, are either commercially available, are known in the



101 2ml0%&' () -1 2ml0%I& ()-!6@! 10%& ()- ; @! 1098 ()-$9caBi ~?! YIOUR' ()-!Y
t! 109 () WO.84kods - Y109 & () - YLOY%& () - 109%& ()-cl cqdEi A2y b pepoo

109 ()-@ 109 ()- YF109%&' ()-sYf10% & () -s@! 10%& () - P 1252
Y109%&' ()-qESM~_ @ ~?! | 2GLO%& () - , 0! 10%&°() - | Y+10%&' () -
@ % 10%& () liyerarupe 1 vk T3y Vs 1atwginesl- sNherabyl coiglegy: Myishethe -DEDeoAsEs ) - 10

10 a0Ye 109 )L EANE ) e dbp i o abdoraah 0 O
202 SR il TR, st SRR g s wsi
& mMLOY& () - & Bl Q%" ( )5 OB\ ! 9& () - py! 10%y& ()-! @! 10%& ()-y!
109& ()-()10%]8%%%4 i%%ﬁg%@%}%%&% - (g{%cy&'(%)-% | 109& 8y
109&' ()-5109%& ()- 10%& ()- $'1'' (F((')dB~\=!11S% 109%& ()-$$10%& () -
F' mLO% ()-S nl0%& ()- f110%& ()- '
109&' ()-')/ Substitwentsbéd !thé OH1 ((e-g@LPHEHY),- add (if0a ﬁ&%ﬁi’é@é)( heteockig, () -
100 ()21 BrOM(S) . APbEIPAEE (defme0sdietdin: 100 b3 - comvoried 1o otier
109 ()-! @910%&' ()-| SL0%& ()- .3/2//0: o
11aBbC! SO! 16YBSIYEIRy LIRS { quegogell knoygoeg tigse skilded inohe (art.  For
"1 109&' ()-11 222 22'2V3b@! F10% /& ()-"10% & ()-10% & ()- .10 10
10410%&'( % ) - SXADE (WUQQWSS‘QHE@@ .E?S’g‘i%&%'aé ) ( -hydraxymay ) -
b6 100} ) - VSOOI o BRoty,plory ma oR BT to ibbvietd.
%' 10%&'() - - D . -84 5 -
77=8~888888dYNC! !

The compounds of the invention may be isolated from their reaction

mixtures using conventicnal techniques.

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

or may need to be, protected by protecting groups.

Functional groups which it is desirable to protect include hydroxy, amino
20 and carboxylic acid. Suitable pfétect.ing groups for hydroxy include
trialkylsilyl and diarylalkyisilyl groups (e.g. zerr-butyldimethyisilyl, rerr-
butyldiphenylsilyl or trimethylsilyl), tetrahydropyranyl and
alkylcarbonyloxy groups (e.g. methyl- and ethylcarbonyloxy groups).
Suitable protecting groups for amino include benzyl, terr-butyloxycarbonyl,
25 9-fluorenylmethoxycarbonyl or benzyloxycarbonyl. Suitable protecting

groups for carboxylic acid include C, 4 alkyl or benzyl esters.

The protection and deprotection of functional groups may take place before

or after any of the reaction steps described hereinbefore.
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"Protective Groups in Organic Synthesis”, 2nd edition, T W Greene & P G
M Wutz, Wiley-Interscience (1991).

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

15 chemical transformations performed upon, different intermediates to those
associated hereinbefore with a particular reaction). This will depend inter
alia on factors such as the nature of other functional groups present in a
particular substrate, the availability of key intermediates and the protecting
group strategy (if any) to be adopted. Clearly, the type of chemistry

20 involved will influence the choice of reagent that is used in the said
synthetic steps, the need, and type, of protecting groups that are employed,

and the sequence for accomplishing the synthesis.

It will also be appreciated by those skilled in the art that, although certain
25 protected derivatives of compounds of formula I, which may be made prior
to a final deprotection stage, may not possess pharmacological activity as
such, they may be administered parenterally or orally and thereafter
metabolised in the body to form compounds of the invention which are

pharmacologically active. Such derivatives may therefore be described as
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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

10 compound of formula IV as hereinbefore defined, or a protected derivative

thereof; (c) a compound of formula VIII as hercinbefore defined, or a
protected derivative thereof; (d) a compound of formula XX as hereinbefore
defined, or a protected derivative thereof; and (e) a compound of formula

XXII as hereinbefore defined, or a protected derivative thereof.

15

Medical and pharmaceutical use

The compounds of the inventioh are useful because -they possess

pharmacological activity. They are therefore indicated as pharmaceuticals.
20

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

compounds of the invention for use as pharmaceuticals.

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

described below.
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in which arrhythmias are believed to play a major role, including ischaemic

heart disease, sudden heart attack, myocardial infarction, heart failure,

10  cardiac surgery and thromboembolic events.

In the treatment of arrhythmias, compounds of the invention have been
found to selectively delay cardiac repolarization, thus prolonging the QT
interval, and, in particular, to exhibit class III activity.  Although
15 compounds of the invention have been found to exhibit class III activity in
particular, in the treatment of arrhythmias, their mode(s) of activity is/are

not necessarily restricted to this class.

According to a further aspect of the invention, there is provided a method of
20 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.

25
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Depending upon the disorder and patient to be treated, as well as the route

10  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.

15 According to a further aspect of the invention there is thus provided a
pharmaceutical formulation including a compound of the invention in

admixture with a pharmaceutically acceptable adjuvant, diluent or carrier.

Suitable daily doses of the compounds of the invention in therapeutic
20 treatment of humans are about 0.05 to 5.0 mg/kg body weight at parenteral

administration.

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

against cardiac arrhythmias.

25
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the prior art.
10

Biological Tests

Test A

Primary Electrophysiological Effects In Anaesthetised Guinea Pigs

15 Guinea pigs weighing between 660 an 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.

Anaesthesia was induced by an intraperitoneal injection of pentobarbital (40

20 to 50 mg/kg) and catheters were introduced into one carotid artery (for
blood pressure recording and blood sampling) and into one jugular vein (for
drug infusions). Needle electrodes were placed on the limbs for recording
of ECGs (lead II). A thermistor was placed in the rectum and the animal
was placed on a heating pad, set to a rectal temperature of between 37.5 and

25  38.5°C.

A tracheotomy was performed and the animal was artificially ventilated with

room air by use of a small animal ventilator, set to keep blood gases within
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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
10 for pacing was 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.

15 The blood pressure, the MAP signal and the lead II ECG were recorded on
a Mingograph ink-jet recorder (Siemens-Elema, Sweden). All signals were
collected (sampling frequency 1000 Hz) on a PC during the last 10 seconds
of each pacing sequence and the last 10 seconds of the following minute of
sinus rthythm. The signals were processed using a custom-made program

20 developed for acquisition and analysis of physiological signals measured in
experimental animals (see Axenborg and Hirsch, Comput. Methods

Programs Biomed. 41, 55 (1993)).

The test procedure consisted of taking two basal control recordings, 5
25 minutes apart, during both pacing and sinus rhythm. After the second
control recording, the first dose of the test substance was infused in a
volume of 0.2 mL into the jugular vein catheter for 30 seconds. Three
minutes later, pacing was started and a new recording was made. Five

minutes after the previous dose, the next dose of test substance was
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e lraEd three variables selected were the MAP duration at 75 percent repolarization
during pacing, the atrio-ventricular (AV) conduction time (defined as the
10  interval between the atrial pace puise and the start of the ventricular MAP)
during pacing, and the heart rate (defined as the RR interval during sinus
rhythm). Systolic and diastolic blood pressure were measured in order to
judge the haemodynamic status of the anaesthetised animal. Further, the
ECG was checked for arrhythmias and/or morphological changes.

15

The mean of the two control recordings was set to zero and the effects
recorded after consecutive doses of test substance were expressed as
percentage changes from this value. By plotting these percentage values
against the cumulative dose administered before each recording, it was
20 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
curve of all experiments performed with a test substance was calculated, and
potency values were derived from the mean curve. All dose-response
25 curves in these experiments were constructed by linear connection of the
data points obtained. The cumulative dose prolonging the MAP duration by
10% from the baseline was used as an index to assess the class III

electrophysiological potency of the agent under investigation (D,).
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Mass spectra were recorded on a Finnigan MAT TSQ 700 triple quadrupole

mass spectrometer equipped with an electrospray interface (FAB-MS) and
VG Platform II mass spectrometer equipped with an electrospray interface
(LC-MS), a Hewlett Packard model 6890 gas chromatograph connected to a

10 Hewlett-Packard model 5973A mass spectrometer via a Hewlett Packard
HP-5-MS GC column, or a Shimadzu QP-5000 GC/mass spectrometer (CI,
methane). 'H NMR and C NMR measurements were performed on a
BRUKER ACP 300 and Varian UNITY plus 400 and 500 spectrometers,
operating at 'H frequencies of 300, 400 and 500 MHz respectively, and at

15 BC frequencies of 75.5, 100.6 and 125.7 MHz respectively. Alternatively,
3C NMR measurements were performed on a BRUKER ACE 200
spectrometer at a frequency of 50.3 MHz.

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

in ppm with the solvent as internal standard.

Example 1
tert-Butyl 7-[3-(4-cyanophenoxy)-2-hydroxypropyl}-2,4-dimethyl-3,7-

25  diazabicyclo[3.3.1]nonane-3-carboxylate

(i) 3,7-Dibenzyl-3,7-diazabicyclof3.3.1jnonane-9-one

The sub-title compound was prepared according to the procedure

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



10! ;y/! 109%& () -F I|y/1100/«teL ()-F L1yl 10%& ()-!;y!109%& ()-&AdJEM 10! @L
0%|&() ST109%48 () - , 10%48 () -, #109%4& () -, 109%4& () - Uxud A?M

10I +10%4H&’ ‘%’8 0"@6 %4&' ()-,"109%4& ()- 10948 ()-!#! 10%¢tH#HS (BCT/SE00/01252
1,110% H H& ()- & ()uS4 1010% & ()- ! $@ad 109%&' ()- @ 10% & ()- 10HH 10HH
10HH! ; 34! 109%44H8 () -, - MLO%H& () - #QdEUS4 1010, 10% & ()- L10% & () -

S10% & ()- “10% & ()-&F MLO% & ()- 10% & ()- 'w=dEuS4 1010*!10% & () -

) 10% & ()- s§nH)YeSibehzyl 39%i§z4BicyclbY614nd0ant0% & ()-  5bC

101@0%& ()- WO ()- 10 10 10 5STO% & ()-.10% & ()- ,110% & () -
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described in J. Org. Chem., 41 (1976) 1593-1597, using 3,7-dibenzyl-3,7-

5 diazabicyclo[3.3.1]nonane-9-one (from step (i) above) in place of

N-benzyl-N’-methylbispidone.

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

A solution of 3,7-dibenzyl-3,7-diazabicycio[3.3.1]nonane (from step (ii)
10 above; 97 g; 6.4 mmol) in aqueous ethanol (95%) was hydrogenated over
5% Pd/C at 1 atm. until tic indicated that the reaction was complete. The
catalyst was removed by filtration through a pad of Celite®, and the filtrate
concentrated under reduced pressure to give the sub-title compound in
quantitative yield.
15
BC NMR in CDCl;: 6 30.1, 33.4, 36.0, 52.5, 59.6, 64.3, 126.9, 128.3,
128.7, 138.8.

(iv) tert-Butyl 7-benzyl-3,7-diazabicyclo[3.3. 1]nonane-3-carl_aox11ate

20 Di-tert-butyl dicarbonate was added slowly to a solution of 3-benzyl-3,7-
diazabicyclo{3.3.1}nonane (from step (iii) above; 60 g; 277 mmol) in THF
(600 mL). The reaction was stirred at rt until all of the starting material had
been consumed (as indicated by tlc). The solvent was then removed under
reduced pressure to give a quantitative yield of the sub-title compound.

25
(v) ter-Butyl 7-benzyl-2-methyl-3.7-diazabicyclo[3.3.1]nonane-3-

carboxylate
N,N,N’,N’-Tetramethylethylenediamine (0.98 g; 8.4 mmol) and

subsequently s-BuLi in cyclohexane (8.46 mL; 1.3 M; 11.0 mmol) was
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solution of dimethyl sulfate (1.64 g; 13.0 mmol) in THF (5 mL) was
added. The temperature was then allowed to reach rt before the solvent
was evaporated and the residue partitioned between diethyl ether and
water. The organic layer was separated, dried (Na,SO,), concentrated and

10 subjected to column chromatography (CH,Cl,:MeOH; 40:1) to give the

sub-title compound in a 30% yield.

(vi) tert-Butyl 7-benzyl-2,4-dimethyl-3,7-diazabicyclo[3.3.1}nonane-3-

carboxylate
15 The sub-title compound was prepared in a 65% yield according to the

procedure described in step (v) above, using ferr-butyl 7-benzyl-2-methyl-
3,7-diazabicyclo[3.3.1]nonane-3-carboxylate (from step (v) above) in

place of tert-butyl 7-benzyl-3,7-diazabicyclo[3.3.1]nonane-3-carboxylate.

20  (vii) zert-Butyl 2,4-dimethyl-3,7-diazabicyclo[3.3.1]nonane-3-carboxylate

The sub-title compound was prepared in quantitative yield according to the
procedure described in step (iii) above, using tert-butyl 7-benzyl-2,4-
dimethyl-3,7-diazabicyclo[3.3.1}nonane-3-carboxylate (from step (vi)
above) in place of 3,7-dibenzyl-3,7-diazabicyclo[3.3.1]nonane.

25

(viii) tert-Butyl 7-[3-(4-cyanophenoxy)-2-hydroxypropyl]-2,4-dimethyl-

3,7-diazabicyclo[3.3.1]nonane-3-carboxylate

The title compound was prepared in 75% yield (after purification by

column chromatography) according to the procedure described in Example
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5 FAB-MS: m/z = 430.0 M + H)"
3C NMR in CD;CN: & 18.75, 21.04, 28.32, 28.57, 35.38, 36.91, 51.37,
53.24, 55.69, 59.31, 61.03, 62.19, 66.18, 71.85, 79.09, 104.32, 116.23,
119.76, 134.83, 156.62, 163.26

10 Example 2
tert-Butyl 7-[3-(4-cyanophenoxy)-2-hydroxypropyl]-6,8-dimethyl-3,7-

diazabicyclo[3.3.1]nonane-3-carboxylate

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

solution of p-cyanophenol (238 g) in 2.0 L of acetonitrile. The reaction

mixwure was brought to reflux under an inert atmosphere for 2 h before
being filtered whilst still hot. The resulting filtrate was concentrated to
give a clear oil. This was crystallized from di-iso-propyl ether to give the

20 sub-title compound in a 75% yield.

(ii) 3-Benzyl-6,8-dimethyl-3,7-diazabicyclo[3.3.1]nonane

Ethyl acetate (10 mL) saturated with HC] was added to a stirred solution
of tert-butyl  7-benzyl-2,4-dimethyl-3,7-diazabicyclo[3.3. 1Jnonane-3-
25  carboxylate (from Example 1(vi) above; 1.04 g; 3.01 mmol) in ethyl
acetate (5 mL). The reaction mixture was stirred for 2 h at rt, before the
solvent was removed under reduced pressure. The residue was

redissolved in EtOH and passed through an ion-exchange resin
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5 diazabicyclo[3.3.1]nonane; Diastereoisomers 1 and 2

A mixwre of from 3-benzyl-6,8-dimethyl-3,7-diazabicyclo[3.3.1)nonane
(from step (ii) above; 11.1 g; 45.5 mmol) and 4-(2-oxiranylmethoxy)-
benzonitrile (from step (i) above; 7.97 g; 45.5 mmol) in IPA-water
(44 mL of 9:1) was stirred at 60°C for 12 h. The reaction mixture was
10 concentrated under reduced pressure and the residue re-dissolved in
CH,Cl, and washed with first brine then water. The organic layer was
separated, dried (Na,SO,) and concentrated. The crude mixture consisted
of 4 diastereoisomers (a mixture of 2 diastereomeric pairs). The
diastereomeric pairs were separated by chromatography on silica (DCM

15 with 10% NH, satd. MeOH).

(iv) 3-[3-(4-Cyanophenoxy)-2-hydroxypropyll-2,4-dimethyl-3,7-diaza-

bicyclo[3.3.1]nonane; Diastereoisomers 1 and 2

The sub-title compound pairs was prepared in quantitative yield according
20 to the procedure described in Eiémple 1(iii), using the ciiastereomeric
pairs of 3-benzyl-7-[3-(4-cyanophenoxy)-2-hydroxypropyl}-6,8-dimethyl-
3,7-diazabicyclo[3.3.1]nonane (pair from step (iii) above) in place of 3,7-

dibenzyl-3,7-diazabicyclof{3.3.1]nonane.

25 (v) tert-Butyl 7-[3-(4-cyanophenoxy)-2-hydroxypropyl]-6,8-dimethyl-3,7-

diazabicyclo[3.3.1]nonane-3-carboxylate; Diastereoisomers 1

The title compound was prepared in 50% yield according to the procedure
described in Example 1(iv), using 3-[3-(4-cyanophenoxy)-2-
hydroxypropyl]-2,4-dimethyl-3,7-diazabicyclo[3.3.1]nonane
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s !»C NMR in CDCl;: § 11.13, 19.52, 28.15, 28.49, 34.46, 35.89, 44.80,
48.86, 53.27, 54.98, 61.15, 70.04, 70.72, 79.65, 103.87, 115.33,
119.15, 133.81, 156.23, 162.15

(vi) tert-Butyl 7-[3-(4-cyanophenoxy)-2-hydroxypropylj-6,8-dimethyl-3,7-

10  diazabicyclo[3.3.1]nonane-3-carboxylate; Diastereoisomers 2

The title compound was prepared in 50% yield according to the procedure
described in  Example 1(iv), using 3-[3-(4-cyanophenoxy)-2-
hydroxypropyl]-2,4-dimethyl-3,7-diazabicyclo[3.3.1]nonane

(Diastereoisomers 2 from step (iv) above) in place of 3-benzyl-3,7-

15 diazabicyclo[3.3.1]nonane.

FAB-MS: m/z = 429.7 (M + H)*

C NMR in CDCl: § 10.10, 19.68, 27.67, 28.69, 34.73, 36.01, 44.99,

48.92, 51.25, 52.56, 54.72, 65.01, 71.09, 79.49,103.97, 115.44, 119.24,
20 133.88, 155.56, 162.26 ' ‘

Example 3
tert-Butyl 7-[3-(4-cyanophenoxy)-2-hydroxypropyl]-6-methyl-3,7-diaza-

bicyclo[3.3.1]nonane-3-carboxylate

25

(1) 3-Benzyl-6-methyl-3,7-diazabicyclo{3.3.1]nonane

The sub-title compound was prepared according to the procedure

described in Example 2(ii) above, using zerz-butyl 7-benzyl-2-methyl-3,7-
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5 (ii) 3-Benzyl-7-[3-(4-cyanophenoxy)-2-hydroxypropyl]-6-methyl-3,7-diaza-

bicyclo[3.3.1]nonane

The sub-title compound was prepared according to the procedure
described in Example 2(iii) above, using 3-benzyl-6-methyl-3,7-
diazabicyclo(3.3.1]nonane (from step (i) above) in place of 3-benzyl-6,8-

10  dimethyl-3,7-diazabicyclo[3.3.1]nonane.

(iii) 3-[3-(4-Cyanophenoxy)-2-hydroxypropyl]-2-methyl-3,7-diazabicyclo-
[3.3.1]nonane

The sub-title compound was prepared according to the procedure

15 described in Example 1(iii) above, using 3-benzyl-7-[3-(4-cyanophenoxy)-
2-hydroxypropyl]-6-methyl-3,7-diazabicyclo[3.3.1]nonane (from step (ii)
above) in place of 3,7-dibenzyl-3,7-diazabicyclo[3.3.1)nonane.

(v)  tert-Butyl  7-[3-(4-cyanophenoxy)-2-hydroxypropyll-6-methyl-3,7-

-

20  diazabicyclo[3.3.1]nonane-3-carboxylate

The title compound was prepared according to the procedure described in
Example 1(iv) above, using 3-[3-(4-cyanophenoxy)-2-hydroxypropyl}-2-
methyl-3,7-diazabicyclo[3.3.1]nonane (from step (iii) above) in place of
3-benzyl-3,7-diazabicyclof3.3.1]nonane.

25
FAB-MS: m/z = 415.8(M + H)"
3C NMR in CDCl;: & 19.45, 28.55, 29.31, 33.77, 36.13, 44.54, 47.65,
57.32, 58.77, 59.84, 60.71, 62.28, 64.98, 70.48, 79.53, 103.96, 115.38,
119.17, 133.86, 155.42, 162.08
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rert-Butyl 7-[(2S5)-3-(4-cyanophenoxy)-2-hydroxypropyl]-6,8-dimethyl-

3,7-diazabicyclo[3.3.1]nonane-3-carboxylate

(i) 4-[(2S)-Oxiranylmethoxy]benzonitrile

The sub-title compound was prepared in a 90% yield according to the
procedure  described in  Example 2(i) above, but using
(R)-(-)-epichlorohydrin.

10

13C NMR in CDCl;: § 44.4, 49.7, 69.0, 104.6, 115.3, 119.0, 134.0, 161.6.

(i1) 3-Benzyl-7-[(2S)-3-(4-cyanophenoxy)-2-hydroxypropyl}-6,8-dimethyl-

3,7-diazabicyclo[3.3.1]nonane; Diastereoisomers 1 and 2

15 The sub-title compound was prepared according to the procedure
described In Example 2(1i1) above, using
4-[(2S)-oxiranylmethoxy]benzonitrile (from step (i) above) in place of
4-(2-oxiranylmethoxy)benzonitrile, giving a pair of diastereoisomers. the
diastereoisomers were separated by column chromatography on silica

20 (DCM and 10% NH, satd. MeOH).

(iit) 3-[(2S5)-3-(4-Cyanophenoxy)-2-hydroxypropyl]-2,4-dimethyl-3,7-diaza

bicyclo[3,3,1]nonane; Diastereoisomers 1 and 2

The sub-title compounds were prepared according to the procedure
25 described in Example 3(iii) above, using 3-benzyl-7-[(25)-3-(4-
cyanophenoxy)-2-hydroxypropyl]-6,8-dimethyl-3,7-diazabicyclo[3.3.1]-
nonane (diastereoisomers 1 and 2 from step (ii) above) in place of 3-
benzyl-7-{3-(4-cyanophenoxy)-2-hydroxypropyl]-6-methyi-3,7-diazabi-

cyclo[3.3.1]nonane.
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(iv) terr-Butyl 7-[(285)-3-(4-cyanophenoxy)-2-hydroxypropyl]-6,8-dimethyl-

3,7-diazabicyclo[3.3.1]nonane-3-carboxylate; Diastereoisomers 1

Prepared according to the procedure described in Example 1(iv) above,
5 using 3-[(28)-3-(4-cyanophenoxy)-2-hydroxypropylj-2-methyl-3,7-
diazabicyclo[3.3.1]nonane (distereoisomers 1 from step (iii) above) in

place of 3-benzyl-3,7-diazabicyclo[3.3.1]nonane.

ESI-MS: m/z = 4299 (M + H)"

10 C NMR in CDCl;: 8 10.09, 19.66, 27.67, 28.69, 34.72, 36.03, 44.99,
48.91, 51.24, 52.55, 54.71, 65.01, 71.09, 79.48, 103.96, 115.44,
119.23, 133.87, 155.56, 162.26

(v) tert-Butyl 7-[(25)-3-(4-cyanophenoxy)-2-hydroxypropyl]-6,8-dimethyl-

15 3,7-diazabicyclo[3.3.1]lnonane-3-carboxylate; Diastereoisomers 2

Prepared according to the procedure described in Example 1(iv) above,
using 3-[(25)-3-(4-cyanophenoxy)-2-hydroxypropyl}-2-methyl-3,7-
diazabicyclo[3.3.1]nonane (distereoisomers 2 from step (iii) above) in

place of 3-benzyl-3,7-diazabicyclo[3.3.1]nonane.

20
ESI-MS: m/z = 429.8 (M + H)*
3C NMR in CDCly: 6 11.22, 19.59, 27.33, 28.57, 34.54, 35.98, 44.90,
48.94, 53.35, 55.14, 61.29, 70.16, 70.76, 79.75, 103.97, 115.37,
119.23, 133.90, 155.51, 162.20

25

Example 5
The compounds of the above Examples 1 to 4 were tested in Test A above

and were all found to exhibit D,; values of more than 6.0.
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acetic acid

aqueous
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butyl
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1. A compound of formula I.

RSe

RS&

wherein

R! represents C,,, alkyl, -(CH,),-aryl, or -(CH,),-Het' (all of which are

optionally substituted and/or terminated (as appropriate) by one or more
10 substituents selected from -OH, halo, cyano, nitro, C, alkyl and/or C

alkoxy);

a represents 0, 1, 2, 3, or 4;

Het' represents a five to ten-membered heterocyclic ring containing one or

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

15 which also optionally includes one or more =0 substituents;

X represents O or S;

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



& ()- 10% & & ()- m10% & & ()-$s|[: vUs L10% & & ()- ,z10% & & ()-
*710% & & ()-3 ,) 10% & & ()- 9'110% & & ()- YUdo% & & ()-3<zvUs

#10% " & WOOGTE0% "& ()-10 & 10 & 10 & SF410% & & () -3 @1(ROTSEANISE S010%
& & ()- du|[:vUs $10%"& ()- 10%b"& ()- 10%"& ()- , 10%"& ()-3

Ls 10%"& ()- 10%"& ()-u& |[:vUu4

PAGE MISSING AT TIME OF PUBLICATION



10%"& ()- $MO%"& ()-s S g10%"& ()- 110%"& ()-  10%"& ()-
11

10% " & L hl NA4 10 "10_"10 " 6S10% " & 4410%
@1(())% ()?V)do"?‘%’fg% &()l[ y)Z10% "& ()- jrviiLe BO|[-(N)A4 P¢TL’§E°°"(’)1252 -
8& 110% & ()- 10%& ()- 1098& ()- 1606& ()- #1096 & ()- f1006& ()-"""##

$f $| [: NA4 substinfed andjor tetdifiated Yas appsapeiace)- 13;/ 6 O ROt subMORERLs () -
109% & () - 3f$$$0/8/<%{%%[ NA4 10 )Z109% & ()- .' 10% & ( %L0% /39&
$10% & () - sebeatedofrem yOH mcyang.&hajo,| m@%@l%&@m@bﬂ gad/godsis( )
S6mL0% &' () - 10% & () - 010%&() ] Z10% & ()- | +10% & ()-

&&&& 2' (1( b%&h%‘ @O%<" & ( | 109" & () - @0%<&() 31 10%! & () -

LIS R R A LR

071004 & () s Cb&%fp Biefny e JEbphagd s SPPTMINRY. Lo ()

S 0% 26 (()ne 5 here St me UL from! hatd ko] (C2VBIN ar anaf&l@’{‘% 28 ()-
v10%1=& ()- 9s*10%"z& ()-K SL10%"z& ()- &Sl 10%"z

h& () - M*Ola&kdx-yl-)-g-l RE810" 10z"z10z"z10z"z3 Y m 10%" z& () G L310‘Vz z& ()-K
f,mo%"z& ()- T, nml0%"z& ()- @#10%" z& () - +++++++| [ : RES10" 10% & () -
L109% & O- ¢ ]cD,/B&i (j)and lvnﬁilﬂp%ﬂ&lcr)tly @)]re.%‘r&(X)l- ABoORA() - +5, ,,, ., | [ : RE810"
pF: 109%&' () - f 6PF: 10%%581) 1096 & () - {%10%&()- 31QW & () -

&10% & () - (:L -and. Heg 99endesnl:|yo%m:e§qm1= MDY LeT }ner@Ms%@t@)chchc

S5ML0% & ()~ 3109 & ()- 1811006 & ()~ ------- - X élgo ﬁ)
109 &9() W&%@Rﬂ‘&l g Onfdwﬂ@f% eleT03mp selogieno @E"(SPXYECH DIIRZER - v x710"

Lo & () /57 1 8?‘@%@51% Spedpafly  idtes) 95%%4?5’% (Lo

| (10%C" & ()gubskiARAE.& ()-1 L 10%" & ()- f10%<" & ()-F /000

RS represents one or more optional substituents selected from -OH, cyano,
15 halo, amino, nitro, C, alkyl (optionally terminated by N(H)C(O)OR>®),
C,, alkoxy, -C(O)N(H)R?, -NHC(O)N(H)R%, -N(H)S(0),R?* and/or
-OS(0),R*;
R?! and R independently represent H or C, ¢ alkyl;
R*2 R? and R* independently represent C, ¢ alkyl;
20 '
A represents a single bond, C, alkylene, -N(R*)(CH,),,-, -O(CH,),,- or
-(CH,),,C(H)(OR*)(CH,),- (in which latter three groups, the -(CH,),-
group is attached to the bispidine nitrogen atom and which latter four
groups are optionally substituted by one or more -OH groups);
25 B represents a single bond, C,, alkylene, -(CH,),N(R¥)-, -(CH,),S(0),,
-(CH,),0- (in which three latter groups, the -(CH,),- group is attached to
the carbon atom bearing D and R¥), -C(O)N(R*)- (in which latter group,

the -C(O)- group is attached to the carbon atom bearing D and RY),
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then:-
(i) A does not represent -N(R*)(CH,),,-, -O(CH,),,- or
25 -(CH,),,C(H)(OR¥)(CH,),- (in which n is 0); and/or
(ii) p does not represent 0 when B represents —(CH,), N(R*)-,
-(CH,),S(0),- or ~(CH),0-.
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5. A compound as claimed in any one of the preceding claims, wherein R*

represents H or C, ; alkyl.

15 6. A compound as claimed in any one of the preceding claims, wherein R

and R either both represent H or both represent methyl.

7. A compound as claimed in any one of the preceding claims, wherein
R*, R¥, R* and R* independently represent H or C, , alkyl.

20 N
8. A compound as claimed in any one of the preceding claims, wherein R°
represents one or more substituents selected from C, alkyl (which alkyl
group is optionally terminated by a N(H)C(O)OR*® group (in which R*®
represents C, ; alkyl)), cyano, nitro, amino, C(O)N(H)R?! and/or

25 -N(H)S(0),R*®.

9. A compound as claimed in any one of the preceding claims, wherein X

represents O.
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10. A compound as claimed in any one of the preceding claims, wherein A
represents a single bond or linear, or branched, C, alkylene (which group

is also optionally interrupted by O).

5 11. A compound as claimed in any one of the preceding claims, wherein B
represents a single bond, C,, alkylene, -(CH,),0- or -(CH,),N(R*)- (in

which latter two cases p is 1, 2 or 3).

12. A compound as claimed in any one of the preceding claims, wherein D
10 represents H, OR® (in which R® represents H, C,; alkyl or optionally
substituted phenyl) or N(H)R' (in which R'° represents H or C, alkyl).

13. A pharmaceutical formulation including a compound as defined in any
one of Claims 1 to 12 in admixture with a pharmaceutically-acceptable

15 adjuvant, diluent or carrier.

14. A pharmaceutical formulation for use in the prophylaxis or the
treatment of an arrhythmia, comprising a compound as defined in any one
of Claims 1 to 12.

20
15. A compound as defined in any one of Claims 1 to 12 for use as a

pharmaceutical.

16. A compound as defined in any one of Claims 1 to 12 for use in the

25 prophylaxis or the treatment of an arrhythmia.

17. The use of a compound as defined in any of one Claims 1 to 12 as
active ingredient in the manufacture of a medicament for use in the

prophylaxis or the treatment of an arrhythmia.
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18. The use as claimed in Claim 17, wherein the arrhythmia is an atrial or a

ventricular arrhythmia.

5 19. 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 12 to a person suffering

from, or susceptible to, such a condition.

10 20. A process for the preparation of a compound of formula I as defined in
Claim 1 which comprises:

(a) reaction of a compound of formula II,

RS

15 wherein R?, R}, RY R*®, R® R* R¥ R%* R RS A, B and D are as
defined in Claim 1 with a compound of formula III,
R!XC(O)L III
wherein L' represents a leaving group and R' and X are as defined in Claim

I;
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(b) for compounds of formula I in which A represents CH, and D represents
_OH or -N(H)R'®, wherein RY is as defined in Claim 1, reaction of a

compound of formula IV,

X——Rt!

wherein R, R?, R, R®, R®, R*, R®, R*, R* and X are as defined in

Claim 1, with a compound of formula V,
R4
pra

RS6

B

10
wherein Y represents O or NR'®) and R*, R®, R’ and B are as defined in
Claim 1;
(c) reaction of a compound of formula IV, as defined above, with a

compound of formula VI,

15
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>T‘A— L?
B

R4 \

R

wherein L? represents a leaving group and R* RS, A, B and D are as
defined in Claim 1,
s (d) for compounds of formula I in which D represents H or OH and R*

represents H, reduction of a compound of formula VII,

R2

Vil

Ré6

10 wherein R, R?, R?, R® R®, R¥, R®, R*, R*, R% A, B and X are as
defined in Claim 1;
(e) for compounds of formula I in which one of R? and R® represents H or
OH and the other represents H, reduction of a corresponding compound of

formula VIII,
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O
RS< Rb5a R5e
Vil
Rsb o
R RS N
4
D ‘%/ X\ R1

R6

wherein R!, R*, R*, R%® R* R¥™ R%* R¥ Ré A, B, D and X are as
defined in Claim 1;
(f) for compounds of formula I in which R? and/or R’ represent OC(O)R®
and R® is as defined in Claim 1, coupling of a corresponding compound of
formula I in which R? and/or R? (as appropriate) represent OH and a
compound of formula VIIIA,

R'CO,H VIIIA
wherein R? is as defined in Claim 1;
(g) for compounds of formula 1 in which D represents -(CH;).NH,,

reduction of a corresponding compound of formula IX,
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R6

wherein ¢, R, R2, R3, R%, R® R®, R*, R%, R* R¥, R% A, B and X are as

defined in Claim 1;

(h) for compounds of formula I in which D represents -NRMC(O)NHR"),

in which R!! and R' are as defined in Claim 1, except that R'' does not

represent C(O)R®, reaction of a corresponding compound of formula I in

which D represents -N(R")H, in which R'! is as defined in Claim 1 except

that is does not represent C(O)R? in which R* is as defined in Claim 1,

with a compound of formula X, ] .
R"N=C=0 X

wherein R is as defined in Claim 1;

(i) for compounds of formula I in which D represents -NH)[C(O)],NH,,

reaction of a corresponding compound of formula I in which D represents

-NH, with oxalic acid diamide;

(j) for compounds of formula I in which D represents -NR'MC(O)R®, in

which R!' and R' are as defined in Claim 1, except that R" does not

represent C(O)R?, reaction of a corresponding compound of formula I in

which D represents -N(R')H, in which R is as defined in Claim 1 except

that it does not represent C(O)R*, with a compound of formula X1,
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R¥C(O)R* Xi

wherein R* represents a suitable leaving group and R is as defined in

Claim 1;

(k) for compounds of formula I in which D represents -N(H)R' and R¥ is
5 as defined in Claim 1 except that it does not represent H or -C(NH)NH,,

reaction of a corresponding compound of formula I wherein D represents -

NH, with a compound of formula XIA,

R%L! XIA

wherein R!® represents R'® as defined in Claim 1, except that it does not
10  represent H or ~-C(NH)NH, and L' is as defined above;

(I) for compounds of formula I which are bispidine-nitrogen N-oxide

derivatives, oxidation of the corresponding bispidine nitrogen of a

corresponding compound of formula I;

(m) for compounds of formula I which are C,, alkyl quaternary ammonium
15  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 XII,

R°Hal XII

wherein R® represents C,_, alkyl and Hal represents Cl, Br or I;
20 (n) for compounds of formula I m ;avhich D and R* both répresent H, A

represents C, ¢ alkylene, B represents -N(R*)(CH,),- and R?® and p are as

defined in Claim 1, reaction of a compound of formula XIII,
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XHi

X\R1

wherein A® represents C, alkylene and R!, R?, R?, R%®, R®, R*, R%, R,

R, R% and X are as defined in Claim 1 with a compound of formula XIV,

(CH_,) Hal

Z XV

R6
NS
wherein R® and p are as defined in Claim 1 and Hal is defined above;
(0) reaction of a compound of formula II, as defined above, with a
compound of formula XV,
10 RXH XV
wherein R' and X are as defined in Claim 1, in the presence of 1,1'-
carbonyldiimidazole;
(p) for compounds of formula I in which R’ represents optionally substituted
C, alkyl, optionally substituted -(CH,),-aryl or optionally substituted
15 -(CH,),-Het?, reaction of a corresponding compound of formula I, in which
D represents OH with a compound of formula XVI,
R%0OH XVI

RSTUVWXYZ[\] "*~_"abcdefghij kl mnopgqg
X
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wherein R® represents optionally substitited C,¢ alkyl, optionally

substituted -(CH,);-aryl or optionally substituted -(CH,),-Het*, and d and
Het? are as defined in Claim 1,

(q) for compounds of formula I in which R® represents optionally substituted
C, alkyl, optionally substituted -(CHy),-aryl or optionally substituted

-(CH,),-Het?, reaction of a compound of formula XVII,

R2

XVl
O
R4 A/N N\(
L‘%/ X——R?
B

R6

wherein L2 is as defined above and R!, R?, R?, RY, R®, R®, R¥, R*, R*,
R RS, X, A and B are as defined in Claim 1 with a compound of formula
XVI as defined above;
(r) for compounds of formula I in which R’ represents C(O)R™ and R* is as
defined in Claim 1, reaction of a corresponding compound of formula I in
which D represents OH with a compound of formula XVIII,

R“2CO,H XVIIl
wherein R* is as defined in Claim 1;
(s) for compounds of formula I in which one or both of R? and R’
represent -N(R")R™ in which one or both of R” and R™ represents C, ¢

alkyl, alkylation of a corresponding compound of formula I in which R?

PCT/SE00/01252
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and/or R® represent -N(R7)R™ (as appropriate) in which R™ and/or R™
(as appropriate) represent H, using a compound of formula XVIIIA,

R™L! XVIIIA
wherein R represents C,¢alkyl and L' is as defined above;
(t) conversion of one R® substituent to another; or
(u) deprotection of a protected derivative of a compound of formula I as

defined in Claim 1.

21. A compound of formula II as defined in Claim 20, or a protected

derivative thereof.

22. A compound of formula IV as defined in Claim 20, or a protected

derivative thereof.

23. A compound of formula VIII as defined in Claim 20, or a protected

derivative thereof.

24. A compound of formula XX,
O

RS
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wherein R*, R%, R®, R R¥, R* R¥ R¢ A, B and D are as defined in

Claim 1, or a protected derivative thereof.

25. A compound of formula XXII,

RS RS5a Rse

XXII

X——R!

wherein R}, R% R*®, R*, R* R*, R* and X are as defined in Claim 1, or a
protected derivative thereof.

10
26. A process for the preparation of a compound of formula VI, XX,
XXII or XXXV (as defined herein, in which, in all cases, R* and R* both

represent H), which comprises reaction of a compound of forraula XXXVI,

0
R Réb
XXXVI
R N Rs!
Rz

15 wherein R® represents H or -C(O)XR' and R', R*, R®, R*, R* and X are
as defined in Claim 1, or a protected derivative thereof, with (as
appropriate) either:

(1) a compound of formula XXXVII,
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R4 XXXVII

or a protected derivative thereof, wherein R*, R, A, B and D are as defined
5 inClaim 1; or
(2) NH, (or a protected derivative thereof),

in all cases in the presence of a formaldehyde.



