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Novel oxabi spi di ne conpounds and their use in the
treatnment of cardiac arrhythmas. Field of the

wo peosnei7ah This i nvention relates to novel PCT/SE2005/000891

pharmaceutical ly useful compounds, in particular
conmpounds whi ch are useful iin the treatnent of cardiac
arrhythm as. Background and Prior Art Cardiac
arrhythm as may be defined as abnormalities in the
revel oegWiafdildinercanpeunds oandi khefln et atdi &8 -

L pRYESener o8s cdirat uebarehgthmiesnduct i on whi ch causes
an abnormal sequence of activation. Arrhythm as may be
Fidd of thellhadnitivncal | y by neans of the presuned site of
origin (i.e. as supraventricular, including atrial and
atrioventricul ar, arrhyt hm as and ventricul ar

rhyt hm as) nd/ 0 a
Ehisoyaienipen el Slyeb ordens iy it qomrquds. in
In.the tr o di_ac y S, [
Biieaf -cﬁﬁa%ﬂﬁ%a HEEH " (BRI HTURS rooRCENY ' tfutinc
gﬂ 29f the Cardiac Arrhythm a Suppression Tr| al
%& Pgﬁreported in New Engl and Journal of Medi cine,
321, 406 (1989)) with "traditional" antiarrhythmic
drugs, which act primarily by slow ng the conduction
Backgrdund ahdiPyidr Ant i arr hyt hmi ¢ drugs), has pronpted
drug devel opnent towards conpounds which sel ectively
del ay cardi ac repol ari zati on, thus pr ol ongi ng the QT

?&ﬁ%%%'% a%%@'a\')dh Jroipliad A oaa D R drgutarity, or
gil? g%n% gm% sé WRiag fol&ﬁfbalﬁ@escﬁfjéﬁrﬂhﬁYioﬁ which
+ cur nts or froman | ncrease o

EAWRE @ni ébho?mm e8fuehcetf dctilvaA6h OTARBHBmING tl§Ube classified
af fecting cardi ac

clinically by means of the presumed site of origin (i.e. as supraventricular,

including atrial and atrioventricular, arthythmias and ventricular arrhythmias)
and/or by means of rate (i.e. bradyarrhythmias (slow) and tachyanhythnﬁas
(fast)).

In the treatment of cardiac arrhythmias, the negative outcome in clinical trials
(see, for example, the outcome of the Cardiac Arrhythmia Suppression Trial
(CAST) reported in New England Journal of Medicine, 321, 406 (1989)) with
“traditional” antiarrhythmic drugs, which act primarily by slowing the
conduction velocity (class I antiarrhythmic drugs), has prompted drug
development towards compounds which selectively delay cardiac
repolarization, thus prolonging the QT interval. Class III antiarrhythmic drugs
may be defined as drugs which prolong the trans-membrane action potential
duration (which can be caused by a block of outward K* currents or from an
increase of inward ion currents) and refractoriness, without affecting cardiac

conduction.
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conduction. One of the key di sadvantages of hitherto
known drugs which act by del ayi ng repol ari zati on

W@ edoass37u8 | or otherwise) is that they all ar ePRIISEZ003/@0891

exhi bit a uni que form of proarrhythm a known as
torsades de pointes (turning,of points), which may, on
occasion be fatal. Fromthe %oi nt of view of safety,

e 1 pi.ng . i i . .
08, 57490 Bloge 8 LAHEEOTERRR, 0L AP Beting
SFECIATRICR! 80T AEBERRALLER ditdhep i el oo to extiic s
ARt sérain gfe proafthyBithiabkAdWaSAs i16rs8dke YiePpORIBM tuthiRE of
solved in the provision of effective antiarrhythmc
ghoirgs), whith anayh whhodoasionusesfatals elfronm the ppindiofiesew of safety,
(3, 7-di azabi cycl o[ 3. 3. 1] nonanes), are known frominter
dhe aninimisetien i dntis phesomeapp| (Wdach dvs algw deeco shosmte be
WO 99/ 31100, Eurgppean patent applications 306 871, 308
gabibiRg 8858 JBuEnar YRLOTS fg ROBAGrdiac sdpiggesuch as

SRR SR AL S5y B

&7 iR besg B3, PSRl e < Elitapglg anes

(1993). Certain oxabispidine conpounds are discl osed

as chem cal curiosities in Chem Ber., 96, 2872
AratRhythihe deesdbasedrdmibispadihes (B abazbiciched3.3.1]nonanes),
con‘g}nunds in the treatnment of cardiac ai xhythm as is
aresnexedram iner olin dgisymtional paast anplicatensoWd S 4149) and

o3 000 p st Bate el iiabisBo G 0R Y lweB e 655 228
SHATERLRAe SETBINSsE 8o 80380 PISBAD 06 55,

Welt géﬂfa'ggﬁalvsagﬁﬂe@ ﬁmm(ﬁng,r R Glie NARNERSh S, %s?, N@96),

sugges ~have surprisingly foun ‘that a nove
PravRaedl. Reabap14D (BKIs€f culation, 90, 2032 (1994) and Anal. Sci.

9,429, (1993).

Certain oxabispidine compounds are disclosed as chemical curiosities in
Chem. Ber., 96, 2872 (1963). The use of certain other oxabispidine
compounds in the treatment of cardiac arrhythmias is disclosed in WO
01/28992. Methods for the preparation of such oxabispidine compounds are
disclosed in WO 02/28863, WO 02/28864, WO 02/83690 and WO
02/83691. Oxabispidine compounds in which one or both of the N-atoms
bears a substituent that includes an “in-chain” sulfonamide group are neither

disclosed nor suggested.

We have surprisingly found that a novel group of oxabispidine-based
compounds exhibit electrophysiological activity and are therefore expected to

be useful in the treatment of cardiac arrhythmias. The novel group of



conmpounds exhi bit el ectrophysiol ogical activity and
are therefore expected to be useful in the treatnent

wo@Roosaryiusac arrhythm as. The novel group PCT/SE2005/000891
of oxabi spi di ne- based conpounds has advant ageous
properties conpared to conpaunds of the prior art,
such as enhanced potency, enhanced selectivity, and/or
b MBI dRR-Kiked BbRboGh@AKANEE anthBesS Q@pmie@@@ﬁqmed to
properties can distinguish the use of such conmpounds
ésmpbaidsestahié priet aagarhaseyhhmeerpatendyh enlebaickd selectivity,
clinical dose, Ien%thenin the duration of action, and
inddor redpeoon aftattlecledrarces flihess agraptageous propsrieesgad of
the I nvention According to the invention_ there

disBugwel Wﬁ@ﬁh spr;mfpa@s 3 phargieseiel re;zerrté by dewpring
st ke B e BB SERARAE gl rimaroyine

n itro.caryl, Hetl, -N(R5a)R6, -C(O R5b, -OR5c ,
ﬁé%gg(ﬁ%&_p&fb@w%a) R5d, -OC(O N(R 8b) Rse, - S(O) 2R9a,
-S(O) 2N( R9b) ROc and - N(R9b) S(O) 2R9d) or Rl represents
-C(O XR7, -C(O N(R8a)R5d or -S(O 2R9a; Rb5a represents
Disvlostre oflthey Invertiorh | atter group is optionally
substituted by one or nore substituents selected from
-OH, halo, cyano, nitro, -S(0O 2N( R9b) R9c and

-N(R9b) S(O) 2RAd) ; R5b ta R5e .i.ndependent | epr nt,
ACCaIE (bR EiondpEh 15 SRRV IH SHRpORIst TR
(which latter group is optgonally substituted by one
or nore substit ts g8l edted fromi'-OH hal o, cyano,
nitro, aryl, Het2, ‘
- N( R9b) S( O) 2Rad) , e R5d or Rb5e,
together with, respeftivel g# Rgaor R8b, mmy represent
C3-6 al kyl.ene (whj thi kyl ene Bf°oMyp is optionally
interrupted by aff O atom and/or is NptRbnal | y

substi B y“one or nore Ci-3 al kyl groups);

wherein

R! represents Cp.1, alkyl (which alkyl group is optionally substituted by one
or more groups selected from halo, cyano, nitro, aryl, Het!, -NR*RS,
-C(O)R®, -OR*, -C(O)XR’, -C(O)NR*HRY, -OC(O)NR®)R*, -S(O).R™,
S(O),NR™R* and -NR™SO)R™ or R! represents -C(O)XR’,
-C(ONR®*™R* or -S(0),R™;

R* represents H or Cy. alkyl (which latter group is optionally substituted by
one or more substituents selected from -OH, halo, cyano, nitro,

-S(0);NR™R* and -N(R™)S(0),R*);
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R6 represents H, C - alkyl (optionally substituted by

one or nore substituents selected from-OH, halo,
weyano23ms tro, aryl, -S(O 2N(R9b) R9c and PCT/SE2005/000891

-N(R9b) S(O) 2RAd), aryl, -C(ORl0a, -C(O OR 10b or

-C(ONHR 10c or -S(O 2R10d; R10Ca, R1Oh, R1Cc and

R1Q i ndependently represent” Cl-6 al kyl (optionally

shsthtut ed b t
BB R bR PR LA e SRS e 1

epr n : t Siap
CERLREr P T oBIEEN: Spudlalffaioasied phcaystianmor
ARGAIP’ Qefiehsl | Fpnt SOTE| ehtly foyam; Oditrdal aryl, Het,
cyano, nitro, aryl, Cl-6 al koxy, H_et4,3 'Ség)dz'\'@%b) R9c
B(O); N(EIMS (D RR’) RO RiMY aRgbor BeepemdentoryR™, together
represent H, 01'8312 alkyl, Ci -6 al koxy aEg\b,,hi ch latter
wikh, gespeptivelye ROpor dhal Mgy sepreseriuCed absylenfe (Bhichpkylene
;r%ﬁf;ié fo%%&tnzui gqllt;e@gég;gei %? r@%\ éﬁg@g ;l}s{g!@r% gggbngﬂ}g glﬂjsti%ted
- N( R9b) S( O )yt D ., -D I , -D-Hetb5,
bb%&%;q;é@fﬁa %P‘}’l S99E) 2R12a - D G OR Wb,

B- - . , R ’
RO, SRR, B DN ot somfeccni@a, o more
GGty | senRtddviionh Oy heloe canupnitso,optyl, 0rSIONR)R™
Interrupted by an O atom aln{gé or is optjonall 10
s sN(RADSIOMR Bp eargl, 1GOIRA", 3CLOMPR gr oup S OIREDLR t o or

R | d independently represent H Q-6 alkyl (optionally
s$(l§é)tsz)gI ed by one or nore substituents selected from

i, 8L 16/ 208 40 S0 RI b B 0T Sty
SOBSREE dy’ R538 e By s kapHagecny. sp, gy
nfthh aRA@hA/1), QFAN6r RM Uk preditits 2y1 ) or aryl;

R’ represents, at each occurrence when used herein, Ci.12 alkyl (optionally
substituted by one or more substituents selected from -OH, halo, cyano,
nitro, aryl, Cy.¢ alkoxy, Het?, -S(0),NR*)R* and -N(R™)S(0)R™);

R® and R®® independently represent H, C.1» alkyl, Cy alkoxy (which latter
two groups are optionally substituted by one or more substituents selected
from -OH, halo, cyano, nitro, C;, alkyl, C;4 alkoxy,
_S(O),NR*™R* and -NR™)S(O)R’), -D-aryl, -D-aryloxy, -D-Het’,
D-NEHCORM,  -D-SO)R%,  -D-COR"™, -D-COOR™,
-D-C(O)NR"™R', or R* or R®, together with, respectively, R or R,
may represent Cs.¢ alkylene (which alkylene group is optionally interrupted
by an O atom and/or is optionally substituted by one or more Ci.3 alkyl
groups);

R!'® to R independently represent H, Cy.¢ alkyl (optionally substituted by
one or more substituents selected from -OH, halo, cyano, nitro and aryl),

aryl, or R!''® and R'!“ together represent Cs.¢ alkylene;
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D represents, at each occurrence when used herein, a
direct bond or Cl-6 al kylene; X represents O or S; ROa
WO epsaesEmt s, at each occurrence when used her ePe/SE2DoB000891

al kyl (optionally substituted by one or nore
substituents selected from CH, halo, cyano, nitro,
aryl, -S(0O 2N(R9b) ROc and -Ié(RQb) S(O 2R9d) or aryl;

RO ApBPRED MliSperlenfTEabRen ERRR R AALy tEbsled by
fxgéar AESTH FuB bR nheRdesat fided eOM, Hallo bcydhly hitro and aryl) or

ptionally substituted by one or nore 'substituents
@slected from-0OH halo, cyano, nitro, aryl and Het6),
aryl or Het7, or R9c represents H R2 represents H,
Palrepre@ints, at leach oQRI@nce EwheR1ujdR Seoeip, tognegbrbond or
wWth R3, represents =0 R3 represents H, Cl-6 al kyl
ors alkydencier with R2, represents =0; RI13 represents H,
g{l-6 al k‘)l‘%ll -E-aryl, -E-Het 8, -C(ORl6a, -C(O) ORl6b

repEesei(ROIPa) R17b: R14 represents H, C1-6 al kyl,
-E-aryl, -E-Het9, -C(ORl6a, -C(O ORl6b, -S(O) 2Rl6c,
-[C(O]pN(RL7a) R17b or -C(NH) NH2; R15 represents H,
ﬁ%%gi%%%ﬁ'ts at a8k Yec@rende #hBn kzda RBEa, ) RIRGl (optionally

ntly represent, at each occurrence when used
fietistiuted By @nal dy ndreptubstimlehts selbstedt froad -O¥, dredo,ocyano,
nore substituent sg;cl ected from halo, aryl and Het10),
Bityd, mﬂetﬂ(ﬂ)szR%l%a aadd 0S(Qikpereietivly represent

H,, RlL7a and R17b i ndependently represent, each
B Rpraieal. et I RGHTRBF G PReTISeH Nero e, Bt AL

ti k. bstituted b i t t .
P44 PR R el O 5, R MDA i,
- t i
Ibﬁ% :J}l%ﬁl;(togﬁegglﬁz Eﬁl%gqg%t%%aé}kéﬂxﬁ? BE mafat du@RAdetts selected from
-OH, halo, cyano, nitro, aryl and Het®), aryl or Het’, or R* represents H;

R? represents H, halo, C;¢ alkyl, -ORE, -E-N(RM)R15 or, together with RS,
represents =0;

R® represents H, Cy¢ alkyl or, together with R?, represents =O;

R' represents H, Cy alkyl, -E-aryl, -E-Het®’, -C(O)R'®, -C(O)OR™® or
_C(O)NR™R!™,

R represents H, Cp¢ alkyl, -E-aryl, _E-Het®, -C(O)R', -C(O)OR'®,
-S(0),R!®, -[C(0)],N(R"*R'™ or -C(NH)NH,;

R* represents H, Cy¢ alkyl, -E-aryl or -C(O)Rlﬁd;

R'6® o R16¢ independently represent, at each occurrence when used herein,
C1. alkyl (optionally substituted by one or more substituents selected from
halo, aryl and Het'?), aryl, Het!!, or R’ and R'® independently represent H;
R and R independently represent, at each occurrence when used herein,

H or C,¢ alkyl (optionally substituted by one or more substituents selected
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E represents, at each occurrence when used herein, a
direct bond or Cl-4 al kylene; p represents 1 or 2;

woei03/12484Het 13 i ndependently represent five- tBCT/SE2005/000891

t wel ve- menber ed heterocyclic groups containing one or
nore heteroatons sel ected frogm oxygen, nitrogen and/or
sul fur, which groups are optronally substituted by one

Gfo S [ 1 egted 5 0,
o U LS, S TS B Renl L0, gvine
-o{iBh8RY Rit8Rupted(K3) B Bratonfs( O OR18d, - C(O) N(R18e) R18f,
-N(R18g) C(O R 18h,” - S(0O 2N(R18i ) R18] and
E(repsispas Qa2 Ridch ;ocRbfendeo viRidhl vissdeperaent | direct bond or
represent C -6 alkyl, aryl or Rl8a to R18k
i(hdeaé]é}ﬁl@éﬁily represent H, A represents a direct bond,
-J-. -J-N(R19a) -, -J-S(O 2N(R19b)-, -J-N(R19c) S(O) 2-
SrePIESeniS(h f Ghi ch latter four groups, -J is attached
to the oxabispidine ring nitrogen); B represents
%gt{[C(O)];aO(H)g(RZOa) }b-, -Z-[dO(O)]CN(RZ%b)-, _—
NF2R T - - n-, 1v7- .
(in whi cﬁ at elrldesrlltﬁl %&%%gg B%Q_l 2s0 t&eilg%-ﬁée&?ﬂ?%eg figterocyclic
ncaattgininyeané og nireande )y '
o ) S( O)rgfz- C-S(0 2N( Rréagi%r?sz?& Igefa f?é?o%’ﬁy&e&) fipgen
aneyonhdutfur avhieh gmmpsgaeupptiodaily sabbagiall Byo ohB€or more
phenyl or pyridyl group that is optionally substituted
Bybstidyenty  splestasht sfrom 6 aDklil ermxoppt ibahal | yeyano,  nitro,

o ) oo boRy YL ABP o eNoR i & SGUOIR et ©)OR™
- O—L ! : Z .

R o cro A Ry PLR et s )N SRS e and

R 1o R independently represent C;s alkyl, aryl or R'® to R!%¢

independently represent H;

A represents a direct bond, -J-, -JNRY)- -J-S(0),NR!?)-,
-J-N(R™9)S(0),- or -J-O- (in which latter four groups, -J is attached to the
oxabispidine ring nitrogen);

B represents -Z-{[C(O),C(H)(R®)}, -, -Z-[C(0)] N(R?®)-,
-Z-NR*)S(0)y-, -Z-S(0),NR™™)-, -Z-S(O),-, -Z-O- (in which latter six
groups, Z is attached to the carbon atom bearing R* and R®), -N(R*)-Z-,
-NR*)S(0),-Z-, -S(0);NR™®)-Z- or -NR*®)C(0)O-Z- (in which latter
four groups, Z is attached to the phenyl or pyridyl group that is optionally
substituted by R*);

I represents C,.s alkylene optionally interrupted by -S(O),N(R“%- or
-N(R'*S(0),- and/or optionally substituted by one or more substituents

selected from -OH, halo and amino;
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-N(R20i ) S(O) 2- or -S(O2N(R20j)-; a, b and ¢
i ndependently represent 0 or 1; n represents 0, 1 or

WQ200R183748 0 R19e i ndependently represent, at eBCISE2005/000891

occurrence when used herein, Hor Cl-6 al kyl; R20a
represents H or, together with a single R4 substituent

at a position on the phenyl or pyridyl group that is

o t RBreskAtst RedRasH I G ar IS,

at t a%}eesd, SWOaﬁggﬂp?Dgggnte g ng‘l fhéflgﬁ?’eﬁgﬂgﬂﬁ%dgﬁrg}md by
IR0 @r-StenNmatigd by O, S, N(H) or N(C1-6

al kyl); R20b regryezrsNe(%syﬂ, Cl-6 al kyl or, together

Wi, brand sindgpendehtlyubptdstnie®br & a position on the

phenyl or pyridyl group that is ortho- to the position
axreprisentsthd erdup B i s attached, R20b represents C2-4

ky!| engs. .R20c to R20j independently represent, at
2%0 hi% urlﬁé?ﬂ?ﬁéld\ﬁﬁgﬁ 1gREgeHe abieach peereiceswheik yised Gerein,

¢ e CH or N, R4 represents one or nore optional
Hz@éﬁf%@?ﬁls selected from-0OH, cyano, halo, nitro,

St P i TV 70 50 o

tﬁ%ﬁ%@yﬁ%ﬁﬂz 53)%51’&%%% ﬁ%%z Iislze Cf%sl-l\’tﬂ% at which the group
Bs(ie) aniaean) RF2Orepr&ef) 2 RALE  alk @606) BR2dhIBNdn@Extipted or

and .an R4 substituent in a position on the phenyl oOr

prragted dyddpS: Nad psNéErbelkyln the position at which

2 oliRoBoty Gladiah oropectich Wit meeiuB dubsktvent at a
b6LiftbAYn e Phefd & &n&%‘l '_gl)ro% it Eodnd! tl_h)e’poglrtion at which
the group B is attached, R*® represents C,_4 alkylene;
R 1o R?Y independently represent, at each occurrence when used herein, H

or Cy4 alkyl;
G represents CH or N;

R* represents one or more optional substituents selected from -OH, cyano,
halo, nitro, C; alkyl (optionally terminated by —N(H)C(O)ORZM),
Cis alkoxy, -NR™R™, -C(O)R™, -C(O)OR™, -C(O)NRZ* R,
-NRZ5HCOR™, NER**C(O)NRP)R?*, -NR*™S(0),R*™,
-S(0)NR™HR™, -S(0),R*", -0S(0),R*" and aryl
and an R* substituent in a position on the phenyl or pyridyl group that is
ortho- to the position at which the group B is attached may
(i  together with R?% represent C,4 alkylene optionally
interrupted or terminated by O, S or N(H) or N(C.¢ alkyl), or
(i) together with R*®, represent C, 4 alkylene;

R*" to R?™ independently represent C,_¢ alkyl;
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(ii) together with R20b, represent C2-4 al kyl ene; R2la
to R21d i ndependently represent Cl-6 al kyl; R22a and

wo2b/12y1dependent |y represent H, Cl1-6 al kyl orPCDSEI0DF000891

represent C3-6 al kylene, resulting in a four- to
seven- menbered nitrogen-contai ning ring; R22c to R220
i ndependently represent Hor Cl-6 alkyl; and R4 1 to

RA8 qhpdePeniRpEhdertBepsarht H, 01 Glkyd dilthydthetgir&iet Cs 4
each aryl and aryl oXy group, unless ‘otherw se

selink fdultdy @t faratd yevenbseidbeteinitopenicdathinigtring;
(a) at | east one of the following is the case (i) Rl

Ré&f te K&t indepertendly kypreg et I lor &7 kydlkyls eng i s
substituted by one or nore groups including at |east

one -S(0O 2N(R9b) ROc and/ or - N(R9b) S(O) 2R9d group),

ki . ts -J-S(O R19b) -
RY! doRoeegpisnly it R Giodlklot e by
-S(0O) 2N(R19d) - or -N(R19e)S(O 2-, (iv) B represents
-Z-N(R20c) S(O) 2-, -Z-S(0O 2N(R20d) -, -N(R20f)S(O) 2-Zor

< 2N - v ) Sy r b ifi i
VRIS S 5y R ST s T uhes SRR pecified, s
bpRsRABMbstiddRI%a) -, -J-N(R 19¢) (92 of -J-O,
then: (i) J does not represent Cl al kylene or 1,1-C2-6
ptdvydeshibat and (ii) B does not represent -N(R20b)-,
-N(R20c) S(O 2-, -S(O.n-, -O, -N(R20f)S(O 2-2- or
(aN(3dens) epepbihe. follqatingss BRGa8B do not t oget her

R e BRI S GG S affHRee by ome o
- J3- NCRIQGk » grodpd\ REREiRE Ohf - 1635t ~ i S@INER™)R™  and/or
-NR*")S(0),R™ group),
(i) A represents -J-S(0);N(R")- or -J-N(R'*)S(0),-,
(iii) T is interrupted by -S(0),N(R™%- or -N(R'**)S(0),-,
(iv) B represents -Z-N(R?*™)S(0),-, -Z-S(0);NR?™)-, -N(R**)S(0),-Z-
or -S(0),N(R*)-Z- and/or
(v) Zisinterrupted by -N(R*®)S(0),- or -S(O),N(R*%)-;
(b) when A represents -J-N(R'®*)-, -J-N(R"%)S(0),- or -J-O-, then:
(i) - J does not represent C, alkylene or 1,1-C, 4 alkylene; and
(i) B does not represent -NR>®™)-, -NR*)S(0);-, -S(O);-, -O-,
NRPHS(0)-Z- or -NR*™C(0)O-Z- when R* and R’ do not
together represent =0O; and |
(c) when R? represents -OR" or -NR*(R), then:
() A does not represent -J-N(R')-, -J-N(R'**)S(0),- or -J-O-; and
(i) B does not represent -N(R*®)-, -NR*™S(0);-, -S(O)y, -O-,
“NR™HS(0),-Z- or -NR*™C(0)0-Z-;

or a pharmaceutically acceptable derivative thereof.
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(ii) B does not represent -N(R20b)-, -N(R20c)S(O) 2-,
-S(On-, -0, -N(ROf)S(0O 2-Z- or -N(R20h)C(O) O Z-; or

w@2pharitexeuti cal |y acceptabl e derivative therBOF/SE®D5/000891

t he avoi dance of doubt it is to be understood that
mhere inthis specrfrcatron a group is qualified by

" her ei nbef ore defined’ Prned her ei nbefore' or
‘ defined above' the said group enconpasses the first
occurring and broadest definition as well as each and

Iﬁ'fnj B zf?ﬁ':fet bE Wadhr def isnid 'Bén%nﬁé‘rrstddﬁlatth&r @Here in this

| eSs ot erw se specified, alkyl groups and al koxy

ceHRGtRn defrogs rseqaanﬁér@ybjae Ietsiabefore cefimed) , ‘defined

en there is a sufficient nunber (i.e. a mninum of
lidredeiat’ oar bdefivddombobe’ thanshd dsrohpi mccanpusees the first
cyclic. Further, when there is_a sufficient nunb
¢dcuering anmdnbmdﬁsrfderfuuﬁpncﬂs wal msreaghorngd all ihthg) Raﬂlcular
and al koxy tgroups may al so be part cyclic/acyclic.
drfEntignk 0T BALUEWoxy gr oups nmay al so be saturated or,
when there is a sufficient nunber (i.e. a m ninmm of
two) of carbon atoms, be unsaturated and/or

r y n s

LIS HBERDSSY SROTIAL, PRYE Ul By SIS pecnacd
RE%iA s Be seabsitidhdiedr,bwhen G;hefe xos euffatient anthber (i.e. a
especial'ly fluoro, atonms. Unless otherw se specified,
alikiyheneofy rthrged af cdehomedomer b rbremghdglechain, and/or cyclic.
straight-chain or, when there is a sufficjent nurirb
Firther, avhemithenn t5f at wificisnt auppbsT Hind miggmum of tour) of

b r Bfl gﬁgtaggﬁicﬂmgﬁ qrﬁg;l]g%l;i rﬁo@é‘ﬁ h%}sg Ia@sﬁ%’bqﬁ Bﬁ‘g & S:‘S ic/ agychc
Sihor Ry e AR B S5 00, TR st Oh e ?Ee i e
é‘{fgfg?eb t R @Eh 8 inS RSP BE bkbFEf caﬂm aBfsgbe BeamEted

uted by one or nobre hal o atons.
and/or interrupted by one or more oxygen and/or sulfur atoms. Unless

otherwise specified, alkyl and alkoxy groups may also be substituted by one

or more halo, and especially fluoro, atoms.

Unless otherwise specified, alkylene groups as defined herein may be
straight-chain or, when there is a sufficient number (i.e. a minimum of two)
of carbon atoms, be branched-chain. Such alkylene chains may also be
saturated or, when there is a sufficient number (i.e. a minimum of two) of
carbon atoms, be unsaturated and/or interrupted by one or more oxygen
and/or sulfur atoms. Unless otherwise specified, alkylene groups may also

be substituted by one or more halo atoms.

The term “aryl”, when used herein, includes Cg.io aryl groups such as
phenyl, naphthyl and the like. The term “aryloxy”, when used herein
includes Cg.1o aryloxy groups such as phenoxy, naphthoxy and the like. For
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The term"aryl", when used herein, includes C 10 aryl
groups such as phenyl, naphthyl and the |ike. The term

wO a00ph1zaey8 , when used herein includes C -10 arpdD%E2005/000891

groups such as phenoxy, naphthoxy and the Iike. Forthe
avoi dance of doubt, aryl oxyl(?roups referred to herein
are attached to the rest of the nolecule via the

fRealvRmaRicetdTIRRY,- BRI orbip € 8Te Rt 86 Wefdin SPLaithdRM. to the
aryl and aryl oxy group$ may be substituted by one or

FRf ©f sthibsinblacaiy $id fied @Hatgn - Hhehakpgroymntnlesist stherwise
Cl-6 al kyl, Cl-6 al koxy, -N(R22a)R22b, -C(O R22c,

speciciay] and ArNIORR 25 pRLfmay NEER3RYITL®IRDIbone or more
-N(R22m) S(O) 2R21b, -S(0Q) 2N(R22a) R22, -S(0O) 2R21c
sHBtislentos( ochrding (whkei ha@1b PENRR1INHIY RéZes t lkyl,
2 are as h b ©or e Loed) . Bubst i e £
Eiz-yl ag?ﬂi‘yar yﬁggy oups‘cg&é pr’ef"eq&& subs’ﬁ(ﬁﬁ\ggﬂb =
228N £ i t niheyer @ Aha2e”
Tﬁ@%ﬁﬁg&@?ﬁer’eﬁ]@i xﬁ?l@z?qu f’l'%@?}aﬁ(léhl ro,’ —g:(gp?o ahand/or
1'25’@)21%@]@ (WRirtin HE2 ¢ HEYS anlieRP® {derB° He! Gs Hdebifibefore
t8,""Het 9, Het 10, Het1l, Het12 and Het 13) groups that
aetind). "eWhean edbitielked) e atsioard caryl@tyni sroups t ared preferably
heteroatons (selected fromthe group oxygen, nitrogen
sutgtiorted bythetyweemdné andired subsiituental number of atoms

in the ring systemare between five and twel ve. Het
(Hetl, Het2, Het3, Het4, Het5, Het6, Het7, Het8, Het9,

t10, Hetll, Hetl2 and.Hetl oups e fully.
T fottn, 0 vingie e R ol e PGSR s ol i iodo.
bicyclic in character. Heterocyclic groups that nmay be
menti oned i nclude |-azabicycl o[ 2. 2. 2] oct anyl ,

Prepziei daed Hot® 0gee] Bevarh’y Hethemeddieanidt’’, Het'', Het'™
benzodi oxepanyl , benzodi oxol yl , benzof uranyl,

e 286tk gzenyd thatenaypber mentiomsd jnclude those containing 1 to 4
2, 1, 3- benzoxadi azol yl, benzoxazi nonyl , .
betnrantams (seleetpd fraranke geots gxygene AteaNal/Qr sulfur) and in

A0 el PRTDGE of GBI (o F0h 6L UP R B pétween five and
DOQMBMMLL (Het!, Het?, Hef’, Het®, Het’, Het®, Het’, Het’, Het’, Het",
Het'!, Het'? and Het') groups may be fully saturated, wholly aromatic,
partly aromatic and/or bicyclic in character. Heterocyclic groups that may
be mentioned include 1-azabicyclo[2.2.2]octanyl, benzimidazolyl, benz-
isoxazolyl, benzodioxanyl, benzodioxepanyl, benzodioxolyl, benzofuranyl,
benzofurazanyl, benzomorpholinyl, 2,1,3-benzoxadiazolyl, benzoxazinonyl,
benzoxazolidinyl, benzoxazolyl, benzopyrazolyl, benzo[e]pyrimidine, 2,1,3-
benzothiadiazolyl, benzothiazolyl, benzothienyl, benzotriazolyl, chromanyl,
chromenyl, cinnolinyl, 2,3-dihydrobenzimidazolyl, 2,3-dihydrobenzo[b]-
furanyl, 1,3-dihydrobenzo[c]furanyl, 2,3-dihydropyrrolo[2,3-b]pyridinyl,
dimethylisoxazolyl, dioxanyl, furanyl, hexahydropyrimidinyl, hydantoinyl,
imidazolyl, imidazo[1,2-a]pyridinyl, imidazo[2,3-b]thiazolyl, indolyl,

isoquinolinyl, isoxazolyl, maleimido, morpholinyl, oxadiazolyl, 1,3-
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chronmenyl, cinnolinyl, 2,3-dihydrobenzi m dazolyl,
2, 3-di hydr obenzo[ b]- furanyl,

wo 2@s5d231y’ir obenzo[ c] furanyl, 2, 3-di hydr opyr r ol BERSB2005/000891

b] pyri di nyl , dinethylisoxazolyl di oxanyl, furanyl,
hexahydr opyri m dnyl , hydantni i m dazol yl ,
i mdazo[l,2- a]pyri d| nyl azo[ 2,3- b]thi azoI yl,

it ST, AR g o
hogi pyﬂazom p?ﬁﬁirﬁm nﬁﬁ%ﬁ%ﬂ g?s)rr]mlﬂfﬁé ohldmyl,

yr any pyrazi'nyl; pyr az pyri itdi T

rpyrrdiinytlil npmyd)lo[lzgrlf]pblhdinw| , PRYSIORS, 11Dy yndm 1, [l)yrrolo[2,3-

pyrrol o[ 2, 3-b] pyridi nyl, pyrrolo[5 |- bl pyri di ny
wipyndiayR, pyrolyyr qulmayd)hn]dy r qmlnphny]q usuldakaniyhy 13-sulfolenyl,
guinolinyl, sulfolanyl, 3-sulfoleny

£,83,06/ -1 tfa@mlg}mlzdggﬁgzq ]yﬁ dazol y41 S, 6 7- -tetrahydrobenzopyrazolyl,
RIRES S %ﬁr@lmdapﬁganyl tetrahydropyranyl,
gf%,%?g&{a%&%(ﬂgﬁdmé@ r 3%% ?E)/teﬁgﬁydropynnudlnyl, 3,4,5,6-

% op I -
tgt%r ahd;% ropyri I‘I‘?I(:'il ngﬁhmth%dl)l lél azol é?l?ﬁlﬁ% azoqlazd)lfvwl thienyl,

tthiean s, ¥4c]pyidiinyl,, tibiestobmahyLl] pytiadbRy, | 1 34~ tnazolo[Z 3-
t hi ochromanyl, triazolyl, |,3,4-triazol 0[2
1hipyrimidinglandithe likes | i ke. Val ues of Het 1 t hat may be
mentioned include 2, 3-di hydrobenzo[ b]furanyl,

furanyl, imdazolyl, isoxazolyl, pyridinyl and

AIRES Y Harh B e b PRt gl M“%@%%@ﬂ}(%@ﬁ?@zq{mfﬁwﬂ
LS, ipg o R lra S mifhay SR bR Rere

appropriate, be |ocated on any atomin the ring system
including a heteroatom The point of attachment of Het

(Vduds ofHie?  thiemnay bekhentidtetiGnclddt Gmiddeioly] dreltiSoxdelyd,
Het 10, Het11l, Het1l2 and Het 13) groups may be via any
atomin the ring systemincluding (where appropriate)

et 5000 eGP adiebar et Hetlo Hethg Loy atideh Fie’, Het’

%Io,l Het'!, Het'? and Het'®) groups may, where appropriate, be located on
any atom in the ring system including a heteroatom. The point of
attachment of Het (Het', Het’, Het’, Het", Het’, Het®, Het’, Het®, Het®, Het'°,
Het", Het'? and Het") groups may be via any atom in the ring system
including (where appropriate) a heteroatom, or an atom on any fused
darbocyclic ring that may be present as part of the ring system. Het (Het!,
Hetz, Het3, Het4, Hets, Hetﬁ, Het7, Hets, Het®, Het'°, Het”, Het'? and HetB)

groups may also be in the N- or S-oxidised form.

Pharmaceutically acceptable derivatives include salts and solvates. Salts

which may be mentioned include acid addition salts.
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b
pyrio

Het 2, Het3, Het4, Het5, Het6, Het7, Het8, Het9, Het 10,
Het 11, Het12 and Het13) groups may also be in the N

wo@rooSazavigli sed form Pharmaceutical |y accept abP@I/SE2005/000891

derivatives include salts and solvates. Salts which

may be nentioned incl ude ac'? addi tion

sal ts. Pharnaceutical |y fac.ceip abl e derivatives al so

B Gl A PR BE e MDA F13RC SxAClspidthe or
drS PR ke RE0iigesedsha, WI&D] quiNerdrd eni®onium

(f)v?ﬂésent@(ra) noPl@HEyr( Fylgti t2, lI:‘Iet 3? Elet4, Het 5,

B tsGndHetokiddde pBovithed that MeiechOs NHexidle is pleset:and Het 13)

group contains an unoxidised S-atom  and/pr (B)_n gdoes,,

@t repidedeth Heth Hetr.cHees&ats Het'sHopn-Het THet, Het,

conpounds of ;$he invygntion may .exhibit taut rism

All tH@ngﬁﬁtilca%ﬁz?ﬁl hEPUR 83 ap Rapsitised Satomd) talgr

ithin the scope of the inyention. T ounds of

e i RVOR? PBWe%BPS)SegF @6&%&% 5?#68?1‘&3 6‘?‘%@? asymetric
carbon atons and may therefore exhibit optical and/or
di astereoi soneri sm Di astereoi soners may be separated
TRE RGERHUNES IOf GRS inV @alUN fa§SexIEbil tawbiRfBin g AdD Butemeric
fractional crystallisation. The various stereoi soners
fannsbkad mnitatees thdngofsap andtdahwithiratheacepd of the inyvéndion.
m xture of the conmpounds using conventional, e.g.
fractional crystallisation or HPLC, techniques.

B i B S SRR BT o

g%rﬁrgltél q?%@gmnqt@;h%gﬁthgfrgg% %@ﬁﬁggﬁﬁ%ﬁl ‘leri/f)g yc%étlereﬁ%‘bmerism.

%ﬁtéé‘\%éiéé@ﬁso May %e SEPHRE] Wsidh VBRG] akecﬁﬁi'qﬂles,b e.g.

d by separation”of the dirastereomeric esters by
éﬁ%ﬁﬁiﬁégﬁgﬁ' offgaRfonal. ¢ystiffisalion. h Mheatae@us ureoigomers may
silica). stereoi soners are included within the
bedpalaefl by eeparaiton iofra raisirieiracthen migtuge |dfsthe dccampounds

the end of this specjfication. .
using conventional, e.rf),r. 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 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.
Abbreviations are listed at the end of this specification.

Preferred values of each variable group are as follows. Such values may be
used where appropriate with any of the values, definitions, claims, aspects
or embodiments defined hereinbefore or hereinafter. In particular, each may

be used as an individual limitation on the broadest definition of formula (I).
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Preferred val ues of each variable group are as
follows. Such values may be used where appropriate

wowaok/1231y8 of t he val ues, definitions, clains, BSPSEI85/000891

or enbodi ments defined herei nbefore or hereinafter. In
particul ar, each nmay be use s an i ndi vi dual

l[imtation on the broadest detinition of fornula
(1).Preferred conpounds of the invention include those
in which: Rl represents C -8 al kyl (which al kyl group

i Rrefaptedarvatpounsls b$ the intventidy ineh&leathos@imewBIcAY PS

sel ected fromhalo, aryl (which latter group is

dbt fepresenis Substiy tﬁ&éulclbyll@ﬂl group iwoptisndibt subseinitsd by one
sel ected from-OH halo, cyano, nitro, C -4 alkyl,

©I-HOLG |BHUPS( slpciad Ifﬁ‘?melﬂalpm@}ér@ﬂwh dﬂ@erogmupnw pptionally

SUBEI i B S, B0 RREFAS AR froms ot Lo Syano,
i R8

TS hRab Ao wﬁ%@@%‘m@?)&% 5 LBy dvepasonal

GHSAEIRA by Cne) M 2c Ry Bat .1
EI or _Cl-5 aI kyl ; gggé%%gol epe%gmly re@ge%nt SHet

aN(BHIR®,0c c@(O3REE whORTised- @@D)@«I@Rgﬂ IR C1- @@{) WR™YR,
(whichylatter ESIS optional ly substltuted y one
0P (FoRe’, sﬁ&)zl\fgﬂeﬁ el SRS ()R L yrRd represemnts aGEO)OR’,

bst j I | (which latt

LI T eHbbRE: 20 by one” or mor e subst | tuant s

L] t N( R22a) R22b
ﬁ F@E?&PE naér o‘uspal&iZa a%agg%mt ogrggt heg regz esent(I "

o Pk
R R tﬂm%@gé%dﬁgﬁ*gfé*%%%ﬁ A0t S Bl A 5 el B
(oK ealkgl QWMGHT&étier gﬁh@ 153%)'3%%11%' %%Eﬁﬁfted"'ﬂah oﬁ@aor more
represents C4-5 al kyl ene kyl ene gro

pihstivuerits yeleoted rfromt mnbynﬁm énadtopeibhalp sﬁmftﬁﬁ:ﬁrﬁrﬂ) Haryl

? 6_al kyl, optionally substituted aryl -C(O RlOa
dﬂi’@b g5eup @ Oprjompky oarbstituted by one or more substituents

selected from -OH, halo, cyano, nitro, N(Rzza)R22b (in which latter group
R*# apnd R* together represent Cs¢ alkylene), C;.s alkyl and C,_5 alkoxy
(which latter two groups are optionally substituted by one‘ or more halo
atoms)), Het’, or R¥, together with R, represents C,.s alkylene (which
alkylene group is optionally interrupted by an O atom);

R® represents H, Cs alkyl, optionally substituted aryl -C(O)R'%
-C(O)OR'® or -C(O)N(H)R'™;

R'® and R'® independently represent C,_5 alkyl (optionally substituted by
one or more substituents selected from halo and optionally substituted aryl)
or optionally substituted aryl;

R'® represents C, 4 alkyl;

R’ represents Cy.¢ alkyl (optionally substituted by one or more substituents
selected from halo, optionally substituted aryl, C,.4 alkoxy and Het*);
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R1Ca and R1Qb i ndependently represent Cl1-5 al kyl
(optionally substituted by one or nore substituents

wa@edosaeadas f rom hal o and optional |y substitut edP@r/gE2005000891

optionally substituted aryl; RLOc represents G -
al kyl; R7 represents C -6 alslg%l (optionally
substituted by one or nore stit uent s selected from

p Eh
nl—gt %nd%léa %ﬂ%ﬁ %}%ﬂéggrﬁtﬁ; N eﬁpr \ n@étﬁ?ﬁéﬁ% group is
@lpkl;ohamy/eumlrh@utw oﬁH BHEhdré saBdtitaBRks lsme%kéaﬁrbﬁyﬁﬁe

one or nore substituents selected from hal o, cyano a%no
andr ajtro), D-Defoptionally y sshsvishtet uted),ar-y- lo%mnally substituted

-D-(optlonally substitute | oxy),
arylagy) PR 1t -N@M@)@T a% GONRL, or RAttheethei tith R
R5d r yl ene (which al kyl ene group is
B?RIFB‘?{E*P G ke v gliaerts st s w3ticnalydnrerrupied by
[ ently represent Cl-4 al kyl (optionally

bs? 'ed by ' one or nore substituents sel ect ed

513 SR T EAG RofhenPEralEr iRl iiuteg vy

© eae horoarus sabseshensdls@ed essi Haloa ?hﬁé]? f(nm 'ﬂﬂdocfpftlonally

Cl-4 al kyl ene; ROa represents G - opti ona
suistitinted taeyl) oy optlenﬂijly mdlssﬂulttatlargt oups) or optional I y
ubstituted aryl; ROb represents H or Cl-3 al kyl; R9c
in EPRORETIL Rt RAGH cPRaWyTenep rekem usech hersin ha atimact themdeor C.,
en used herein, G _5 alkyl (optionally substituted
V@ *or nore subst ituents sel ected from hal o,

SRR LIRS L 508 o o
?ﬁ%ﬁ?ﬂ%@ﬁuﬁ%@ﬁﬁl S e e

R® represents H or Cy 5 alkyl;

R* and R mdependently represent, at each occurrence when used herein,
Cy.5 alkyl (optionally substituted by one or more substituents selected from
halo, optionally substituted aryl and Het®), optionally substituted aryl or
Het’, or R* represents H;

R? represents H, halo, C,; alkyl, -OR", -N(H)R™ or, together with R>,
represents =O;

R® represents H, Cy; alkyl or, together with R, represents =0;

RY represents H, Cy_4 alkyl, -E-(optionally substituted aryl), or -E-Het®;

R represents H, C, alkyl, -E-(optionally substituted aryl), -C(O)R!®,
-C(O)OR'®, -S(0),R'*", -C(O)NR"*R'™ or -C(NH)NHy;

R'® to R independently represent C, ¢ alkyl, or R'®* represents H;

R and R'™ independently represent H or C,_4 alkyl;

E represents, at each occurrence when used herein, a direct bond or

Ci.; alkylene;



10

15

20

25

represents =0; R3 represents H, Cl-3 al kyl or,
together with R2, represents =0; R13 represents H,

w@1004/1247k8/1 , - E-(optionally substituted aryl), POF/SE2005/000891

-E-Het8; R14 represents H, Cl-6 alkyl, -E-(ortionally
substituted aryl), -C(O Rl6a,.-C(O ORL6b, -S(O 2Rl6c,
-C(ONR 17a) RL7b or -C(NH) ; Rl6a to Rl6¢C

[ p By S 5 y R1 represents

HHQ? endentPyid anse ﬁﬂ%ﬁ%@%ﬁlﬂ? #%pr%ent f&ﬁ gtg %{1 fefnbered

; Rl7a and R17b 1 ndepe presen
Adeylocyid apoesenisntaidin e @S Ctbu CRERroMIsMsUSad
her ei n,y a |re%t bond orée01-2 al kyl ene;lr—let ars1d§ (t:te(tiofrom

Hitygend ejieogdanaid/or epifes emhichogtoups ard eptioRaesebstituted by
het erocycl i c_groups contai ning one to four heteroatons
st BPIErypsbiiggtnselacted dgem €MId/ oxoshhfoyrcyandy €h, alkyl,

oups .are optjonally stituted b ne or _nore
g(gb%t ki 'S BE‘F@& ed l\?(h!gﬁﬁl% O—I,'Qﬁ@délkﬂal oNE)EH)REL - 4and
a| 4sjal koxy, phenyl, -N(H)R18a, -C(O R18c,
hm}&@lz g8h and -N(H) S(O) 2R18] : RiBa, Ri8c, Rish

ida RSk pntke 14t Cl- kyl .
et S SuBa i ut epERIERE tepkeschdery sl apgpptionally
isndsmensteary| ¥r REPr RS€nhd R ™M ndepE sl Sebrsdn@iky | ene
optionally substituted by one of nore’substituents

selremeszhts Comalltylane optiomadly subbtifiited dlylorleasitandre substituents
(OIZN(H)- or -C2-3 n-al kylene-N(H) S(O 2- (in which
Isgtectad t Wepmgr oE, andcylastiaoi s -84t achedkylene-560),N(H)- or

2 2%} %Aﬁh@%&@ﬁﬁzgg,g%%@@?m; Rise, Broy groups, alkylene is
i . .70 (in which latt
afphdd b ovidifis BB "ot bon' at om bear | ng

2% ;‘il‘%rée%;%hts Z yepregeriena diyRsoRRA™yr Cly N(R2%)5(0),-,

al kyl éen
-Z-S(0),NR*™)-, -Z-S(0),-, -Z-O- (in which latter six groups, Z is attached

to the carbon atom bearing R* and R>);
Z represents a direct bond or Cy4 alkylene;
R represents H, C,_4 alkyl or, tbgether with a single R* substituent at a

position on the phenyl or pyridyl group that is ortho- to the position at which

~ the group B is attached, R*® represents C, 4 alkylene;

R and R?™ independently represent H or C,_; alkyl;

when G represents N, G is in the ortho- or, in particular, the para-position
relative to the point of attachment of B;

when G represents N, R* is absent (i.e. represents H) or represents a single
cyano group;

R* represents one or more substituents selected from -OH, cyano, halo,
nitro, Cp alkyl, Ci6 alkoxy, -C(O)NR*)R**, and -NR®™S(0),-C,4
alkyl, or an R* substituent in a position on the phenyl or pyridyl group that is
ortho- to the position at which the group B is attached may, together with

R2°b, represent C,_4 alkylene;
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wWEReosdyd74gr oup t hat

R20b represents H, Cl-4 alkyl or, together with a
single R4 substituent at a position on the phenyl or
is ortho- to the position BECT/8ER00$1000891
the group B is attached, R20b represents C2-4

al kyl ene; R20c and R20d indigendently represent H or
Cl-3 al kyl; when G represen N, Gis in the ortho-

tic LN particul g .. the ra-position relative to the

Boi ﬁeprgge%t%éém of B; when Grepresents N, R4 is
P eptze (1h22& pine r a sihgl e
R o R ben i reb R AR o, B8 et s

R ReR®dnfismunde repg@ém mal o, nitro, Cl-6 alkyl,

C -6 al koxy, - C(ggi’N( 2e) R22f, and -N(R22 S(O 2-Cl1-4
eptiomal sabstitnefd cnudnyl ahd entoxyngeoupssire,i wilessothbewvise stated,
phenyl or pyridyl group that is ortho- to the position
ane whiohre: pebsgitaenss Belestest fraoh ddloresyanpogisthe®:-wialkyl, Ci4

Ob, represent C2-4 al kyl ene; R21¢ represen Cl-4
glzkwv;(wga@e Tetfersdio gpoiipsiiia o 1Mo€él§7éﬂa%%é Py onie or more

presen - doml Kyl ; 21346 i ndependent |y
ﬁ@ﬁragg@ﬁi’ 'ﬁ(ﬁ%&})@%l ag%]ﬁ&&?%\gﬁ)g oh aryl and aryl oxy
groups are, unless otherw se stated, one or nore
substituents selected fromhal o, cyano, nitro, Cl-4

BMdt¥ Iprefedred cahpouidd vhiheinvéitionrinéNde @he¥eAn vtieh:
optionally substituted by one or nore hal o atons),

RN(tEp 26 E) (R R thglztn cbr- 1SaAY BA-ENRA 6. pAtbrayclickicgclie ;¢ alkyl,
conmpounds of the invention include those in which; Rl
gyl gronpy igiqtitonally inteamplrsiby: BAY gem angygr substituted by:

W

Yo ARUSS b PHE et S o U ofcigphens
Bich iRl Euin FRPUREATy SiiRfe B0 R gFapR b bne 1o
ARELCAMstiVa R PS¢ tHE FPoidhald) & yaho "0 § all19C, 938 dxY (which
latter two groups are optionally substituted by one or more halo (e.g. fluoro)
atoms), -C(O)-Cy5 alkyl and -S(0),-C,4 alkyl), Het!, -C(O)R™, -N(HDR,
-C(O)N(R*®R*, -OC(O)N(H)R®, -S(0),-C1.4 alkyl, -S(O),N(H)R* and
N(DS(O),R*™ or R' represents -C(O)OR’, -C(ONR*)R™? or
-3(0)2-Cy.5 alkyl;

Het' represents a four- (e.g. five-) to ten-membered heterocyclic group
containing one to three heteroatoms selected from oxygen, nitrogen and/or
sulfur, which group is optionally substituted by one or more (e.g. one to
three) substituents selected from halo, C;3 alkyl, C;; alkoxy and
-C(0)-Cy4 alkyl;

RSb, R>® and R* independently represent H, Cy.s alkyl, phenyl (which latter
group is optionally substituted by one or more substituents selected from
-OH, halo, cyano, pyrrolidin;l-yl, Cy.4 alkyl and C,_5 alkoxy (which latter
group is optionally substituted by one or more halo (e.g. fluoro) atoms)) or

Het3;
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three) substituents selected from hal o, cyano, Cl1-3
al kyl, Cl1-3 al koxy (which latter two groups are

wW@piosorsks y substituted by one or nore hal o (ePQI/SE2005/000891

fluoro) atons), -C(O-GC -3 alkyl and -S(0O2-C -4
al kyl), Het 1, -C(OR5b, -N(HR6, -C(O N(R8a)Rad,
- ONHR 8b, -S(0O 2-C1-4 alkyl, -S(O 2N(H) R9c and

HH SO ARIE five Rb feppmeamiRtsd hEeRQRT ini
-C(O ﬁ% R8a) R5d or -S( 0O 2-Cl1-5 al ky ;cgééiclgrpg rcgggaﬁ?lggaone
fogutwo (hetgyoafonwe splettedt fomrexyges darlte neirLate | Which! SHUp is
contai ning one to three heteroatons selected from

Spfigaally nfubstgaed abi/ene oul more swhistimeptoweldcsed from oxo,

ti 1 tituted by one or nore (e.g. one to
&ﬁr@?%‘f&?ﬁé I—«saﬁ‘é(i;e%:/t ed from hal o,( C%-B al kyl ,

j6- d~- -Cl1-4 al kyl.. RBbh, R5c and R5d .
%dg%@ﬁgﬁgﬁ%/ | 6” r%b&%ﬁrc Pﬁer@’i- éWfé]ICSy Eﬁlﬁeﬁh EFRMP (GheRitenally
I r ' i ' one .or nore
SR O By SR S Aot 30 a6
R trephsseihts Oy Gptibrill shpaid o prikoxy (whi ch
lattfer group is optionally substituted By one or nore
Irkeit orgprespnts b Uives)toanmgmhberedHedt8iddgt Be leediie e6Maifle one

five- to ten-nenbered heterocyclic group containing
BRdWsr hetggoatemsr selewnd fetme oxpgerf ranmh pitsogen, avidch group is

P sulbirieddn b of dabrosuebiaotD sclepied bRyl stk
?x\%%gﬂ"gﬁf%@# é)ur?e)i ;eg;sisgﬂglsl I; Sl(J:Ib-St |a|t E%lled glge(r%le
R ¢ AP oRisen CHER ey S L)t pony
D Toup contai nirg oha o P oo SR O SL PRI b one
xthgen) sabstimentsegiacteddromhhalopUp; akkyl and C, 5 alkoxy;

D represents Cy 3 alkylene (e.g. CH, or C(CHs),);

R* and R* independently represent C;.4 alkyl (optionally substituted by one
or more substituents selected from halo, phenyl (which latter group is
optionally substituted by one or more substituents selected from halo,
Ci- alkyl and C,, alkoxy (which latter two groups are optionally substituted
by one or more halo (e.g. fluoro) atoms)) and Het%); phenyl (which latter
group is optionally substituted by one or more substituents selected from
halo, C,5 alkyl and C;.; alkoxy (which latter two groups are optionally
substituted by one or more halo (e.g. fluoro) atoms)) or Het';

Het® and Het’ independently represent four- (e.g. five-) to ten-membered
heterocyclic groups containing one to three heteroatoms selected from
oxygen, nitrogen and/or sulfur, which groups are optionally substituted by
one or more (e.g. one to three) substituents selected from halo, C;; alkyl
and C,_; alkoxy;

R? represents H, -OR' or -N(H)R”;
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optionally substituted by one or nore substituents
selected fromQ 2 alkyl and -C(O-C -4 al kyl; R8a and

woBsieaiependent |y represent H, G -5 al kyl or PCT/SE2005/000891

-D- (phenyl), the phenyl part of which latter group is
optionally substituted by og%f or nore (e.g. one to
three) substituents selecte romhalo, G 3 alkyl and

gzéé@fé??%@ D represents C -3 al kylene (e.g. CH2 or

; t and ROd independently represent G -4
Qilﬁ)fEPl(e@%ﬂSQ‘I%rl PhehyP$ivhidht El@tep%r&ﬁ? iQbptiBhAly substituted by
substituents selectéd from hal o,” phenyl " (which latter
@neuwr rhéreafuibsBtightsysededosd frout eghrdyarah€; 9 alkoRKE,

SU1ESt ituents selected fromhalo, G -2 alkyl and G -2

& K oxpresevits dh phanyle(whicl lajter greupie opponaiyabsihstituted by one
substituted by one or nore halo (e.g. fluoro) atons))

&) dnetst o greRs) of whl@HOtGts @Kyhr oup is optional Iy

substituted by aqne or nore substituents selected from
HareprewsnisCap paliilee i - 3 al koxy (which latter two

TN TR
Lpdeeppdenty (ERIIAER "l%lt_téroﬂﬁrr f,(r%ugs, ZiiNendach&d to ttlé.)e carbon

t en- heéifber ed het erocyclic groups ctontal ning one

tadisraehehtihg RradmR>)sel ect ed from oxygen, nitrogen

and/or sulfur, which groups are optionally substituted

A rapmesents ardirect(lngl ordies alkylemege) substituents

sehected fromhalo, Ci-3 alkyl and Cl1-3 al koxy; R2

Repr dogeihst wyith @rainglsy R Nubsiient at 2 ppvidee Ars the phenyl or

SRRABRER Cabls PG B Moo Bhut Bl B isauvachea,
g ‘ﬁﬁlﬁgﬁ%ﬁgﬁ@ﬁéﬁgo and Cl-2 al koxy); R14 represents H

er group is optionally substituted

‘k(yrérﬁgsegﬁs @pL:.e cyano groups) or -C(O OG- alkyl;

R* represents one or two cyano or halo (e.g. fluoro) groups in the ortho-
and/or, particularly, the para-position relative to the point of attachment of
the group B, or alternatively, when B represents -Z-C(O)N(R*®)-,

@) an R* substituent in a position on the phenyl or pyridyl group
that is ortho- to the position at which the group B is attached
may, together with R*®, represent C,5 alkylene, and

(i) R* may further represent a nitro group in the para-position

relative to the point of attachment of the group B.

Particularly preferred compounds of the invention include those in which:

R'! represents straight- or branched-chain or part cyclic/acyclic Cy.¢ alkyl,
which alkyl group is optionally interrupted by oxygen and/or substituted by:
(i) one or more halo or OR™ groups; and/or (ii) one group selected phenyl
(which latter group is optionally substituted by one or more (e.g. one to
three) substituents selected from halo, cyano, C;.; alkyl, C;_; alkoxy (which
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A represents Cl-3 n-al kyl ene; B represents -Z-,
-N(H) S(O 2-, -S(O2N(H) -, -Z-N(H)-, -Z-C(O N(R20b> ,
WO Z00S(ey738, -Z-O (in which latter four groupsPCESEX05/000891
attached to the carbon atombearing Rand R); Z
represents a direct bond or C1-3 al kyl ene; R20Db,
together with a single R4 sdfstituent at a position on

AT AP B e oo
S Sy0pes FlopRigssgby B, fnemeserio e fr

two cyano oOr roups | t

ocubgﬁmmg@,r -ORROINGY)-Q |, Yalk 1) eS0%-COS Tl - S @R C. 4
to the point of attachnent of the group B,” or

alltyé andt-N¢EDF(OWREL B represents -Z-C(O) N(ROK (i) an
R4 substituent_in a position on the phenyl or pyridyl
dlesupenrbsants ¢ faye-her- sikgnembergdshetemeyatic \gidah cohf@ining one

rou is attached y, together with R20b, represent,.

%E-tﬁpoaﬁﬁgﬂf%émsa?ée‘(tg& )reE FRYES rifOEeR cfddare felfyr, which

itro.grqup hn the.ararposition relative to th I nt

SOU RS s BF G BBk o anbE G e P it Prfnenis
Sm [ ien. i h - which: Rl

?%E?%S‘em nHal0 U0y FHBRD: B IRl 488 CPrBokE 1y

R hin@ /REE yaddpen@enty adprydent WhkeaYl eptiotlalr @iBtiiEed by one to

optionally interrupted by oxygen and/or "substituted

iyree Githpstanentsseleoteel aincado, cdRB0, G oalky! anddl gralkoxy);

one group sel ected hera/il &\qhi ch latter group is

Hotrppiesenty st kit @@ P)hE10elkidi e (e.g. one to

et 4B kS B IRk, © 2
5L S LS SO0 Py DL By L yposens
bledelt. frifet Ralo-4dd PR (whtidh Blter group is optionally substituted

by one or more substituents selected from halo (e.g. chloro), C;., alkyl and

C,, alkoxy (which latter two groups are optionally substituted by one or
more halo (e.g. fluoro) atoms))), phenyl (which latter group is optionally
substituted by one or more substituents selected from halo (e.g. fluoro), C,.,
alkyl and C,; alkoxy (which latter two groups are optionally substituted by
one or more halo (e.g. fluoro) atoms)) or Het’;

Het’ represents a fi've- or six-membered heterocyclic group containing one
nitrc;gen atom and optionally containing one or two further heteroatoms
selected from oxygen, nitrogen and/or sulfur, which heterocyclic group is
optionally substituted by one to three substituents selected from halo and
Cy5 alkyl;

A represents -(CHy);.5-;

B represents -Z-, -N(H)S(O),- (in which latter group, -N(H) is attached to
the carbon atom bearing R? and R%), ~C(O)N(R*)- (in which latter group,



10

15

20

25

-C(O N(H) R8a, - ONH-C1-4 al kyl, -S(O 2-C1-4
aFf(y?,(rDS(O?ZN(%:SC)l-ELI_DaI kyl and -N(H) S(O 2R9d; Het1

WO epsasEm s a five- or six-nmenbered heterocycl PCT/SE200§5000891

contai ning one or two heteroatons selected from
oxygen, nitrogen and/or sul fyr, which group is
optionally substituted by o or nore (e.g. one or

t i hal 3y chl-or0) :
D3 B EAeeE R o3 i Soch FRHEE 1€ E&d@‘;@ﬁ GErfin yyhich
rlepeegend, Bieaythclont ioohalchiborhtshd batiak RY 1RO
th?eeggg stzi t ulétn(t:s sel ectCed from hal o, cyaﬁo, 1-2
al kgpiresamdis Tdir2cabémkyr -(RE)ept esents H, Cl-4 al kyl or
- P O Cl-5 al kyl; RBa represents Cl-4 al kyl (e.g.
tier t.- together ovith 3 gisigdaR’) submtithane @t e posisiotlont thd iphknyl or
1] |y substituted by one or nore substituents
gg&’éjé’f gg‘“f Bt Iﬁsaf’ff}‘ﬁh@ BIepRALIQmAL Whightheegrogp & atgached,
' I bstituted by one or nore substituents
gfg{)fgg%}gg %@%ﬁzﬁél o (e.g. chloro), Ci1-2 al ky: I and Cl1-2
X | t i dly
et Bk i Bl P HE paR B relj)twe fo the
giofmesgf) Attachin@siit lof (tWBigebup B, 1@, HHRHPB irSpRREAONE R*™)-,
substif%%te:ad by oone orgierI?e substi t uent spse§ect eg W%m )
flﬁﬁmay elsg, tdgetivaroyith RbeZre;irksdnt afCHO1,2 al koxy (which
|atter two groups are optionally substituted by one or
nmore halo (e.g. fluoro) atoms)) or Het7; Het7
represents .a five- or six-nenbered heterocyclch%rloup
Tshed &

RErTored fPmpogR FBYRROSBHNEHS fRose émivdieh:ng
T G L e e M AR
gL B A SR BRI 5
Rubstituents selected from halo (e.g. fluoro or chloro), cyano, methyl,
methoxy (which latter two groups are optionally substituted by one to three
fluoro atoms), -C(O)CH; and -S(0),CH;), Het!, -C(O)R®,
-NE)C(0)O-C5.4  alkyl, -C(ON(H)R®, -OC(O)N(H)-Cs alkyl,
-S(0):N(H)-Cs.4 alkyl or -N(E)S(O),R™;

Het' represents an aromatic five- or six-membered heterocyclic group
containing one or two heteroatoms selected from oxygen, nitrogen and/or
sulfur, which group is optionally substituted by one or two substituents
selected from chloro, methyl and methoxy;

R and R™ independently represent phenyl optionally substituted by one or
two substituents selected from cyano, methyl and methoxy;

R® represents zerz-butyl, CH,-phenyl or C(CHj),-phenyl;

R™ represents Cy4 alkyl (which latter group is optionally substituted by one
or more fluoro atoms), (CH,);,-phenyl (the phenyl part of which latter

group is optionally substituted by one to three substituents selected from

chloro, methyl and methoxy (which latter two groups are optionally
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B represents -Z-, -N(H)S(O2- (in which |atter group,
-N(H) is attached to the carbon atom bearing R2 and

WOR3)05/1232480) N(R20b) - (in which |atter group, - C(E)T/8B2005/000891

attached to the carbon atom bearing R2 and R3) or
-Z-O (in which latter grou%lz Is attached to the
carbon atom bearing R2 and ) Z represents a direct

gﬁ@gtiﬁ'fed 698 branore ﬁﬁ&% atbﬁgﬁté %@Egﬁyﬁto%g?n%g? i%la@sit%ted by

ubstituent at a posi on on

WU o sh&tﬂﬁéﬁt@'seléétécﬁﬁroﬁpflhbi%)é%yg‘_ah_ﬁ th&{%t‘ﬂ%xy (which

group B is attached, represents -(
reperesengoups ayaoptionally subsenged by dne dheosy AubRSioh) or
relative to the point of attachment of the group B,
aief,; when B represents -C(O N(R20b)-, R4 may al so,

ether with R20b, represent -(CH2)2-3-. Especially
ﬁ%f ESRTEsPID APBG s Ieredh BeterRealif @ioumedniawing ose nitrogen

5 b RS e AR T o

' I QF S ti ed 0 substi t.uent s
SEaeh JEfokth hE P pRlaP JesflockE: hIt i SBpfonaily
FRbfttuted B} X0 He&d aleth@ld8hipd;Wo groups are '
optionally substituted by one to three fluoro atons),
R(epasen@ il or SOG);2CH3) ,  Het 1, - C(O) R5b,
-N(HC(O O C3-4 alkyl, -C(ONH R8a, -0OC(O N(H)-C3-4
&\ kgpresensy €V EING H) - C3-4 al kyl or - N(H) S(O) 2R9d; Het 1
ts ar tic fiye- ar. six-nmenbered .

e Foreepis 1Py o e at i ghish datise ereb r EDdaesaghed to

f.r oxyge ni.t en or ~suyl fur, ich :
e ReRE SRR BRI RE B R DA CB o™i el Tee? grou,
s tt I, D2 and net hoxy;
Rggﬁa%%ﬁ%gé?ﬁ(gg?e%%gﬂ{lla% Z’%%ugégr}% rgglﬂehﬁ)l optional | z
substituted by one or two substituents selected from

cyano, nethyl and net hoxy;
Compounds of formula I that are more preferred still include those in which:

R' represents

(i) Cis m-alkyl substituted by phenyl (which latter group is optionally
substituted by one to three substituents selected from methyl and
methoxy (which latter two groups are optionally substituted by one to
three (e.g. by two) fluoro atoms)) or phenoxy (the phenyl part of which
latter group is optionally substituted by cyano),

(i) -NEH)C(O)O-tert-butyl,

(iii) -S(O)N(H)-tert-butyl or

(iv) -N(H)S(O)R™;

R represents

(a) methyl (optionally substituted by one to three fluoro atoms),

(b) isopropyl,

(c) n-butyl,
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R8a represents ter?-butyl, CH2-phenyl or
C(CH3) 2- phenyl; RA9d represents Cl-4 al kyl (which

WO 2005a237¢% oup i s optionally substituted by onePCF/SE®NFE000891

fluoro atons), (CH2)1-2-phenyl (the phenyl part of
which latter group is optio |y substituted by one to
three substituents sel ected om chl oro, nethyl and

T2 SRR @i FrobyP sHUP B frisp sroup ifegptionally
phen)ﬁﬁbs(tﬁﬁ’ﬂeii%ﬂé’oﬁﬁ@@Eﬁﬁéﬁtﬁ&ng’)éel%%d%?ﬁg{] oro, methyl and

substituents Selected fromfluoro, nethy

(whi afiflbadolesthylyo groups are optionally substituted by
one or nore fluoro atons)) or Het7; Het7 represents a
f(ey e phenpt e(weblich elatten qgrotip cis goptignatiyn sabstituigdobg one or two
ni tro&g atom and optionally containing one further

het ePeRNGHsE R pelected foI@rﬂW%@ﬁFhOﬁFD/taﬂdg@ﬁu@ﬁ@QOog(ULpr
ich hete clic.gro i.Ss optional substityte Y. .
She BottBrpbR T HpidiaPian oRbbagralibin & ooy Avhich
repr ts, - - r t S GHR- 4 - S(0O),2- (i
iy CHAER: i T, % (GHYOTREY: fytstae o bl g, iy
ato ing R2 and R3) or -(CH2)0-1-O (in which
latter group, -CH2- is attached to the carbon atom
bearing R2 and R3) . Conpounds of fornmula | that are
nmore preferred still include those in which: Rl
Repiiedanvaues pf gich varsdbly pragpbatias foBowbySptievaliies may be

which latter group.is optionally substituted by one
ﬁee@ PMI}’@ée apmepTIateawits agy of the yaluesHStBIRONS, Siitive 23nsRl

hanttdebfbug ek Ba R Rers oC Bris iinraln PuReplhkrisicy Tay
beNRe@ 282 gncgi@f&ua‘? flix%ﬂfﬁtfdh SR e rodiQ Refifi it bPRFWa (D).
substitute y cyano),

R! represents C, 3 alkyl, which alkyl group is substituted by at least one -
S(O),N(R*™R and/or -N(R*)S(0),R* group;

Rgb,represents H or C,_3 alkyl;

R*® and R* each independently represent hydrogen, C,.¢ alkyl (optionally

substituted by one or more halo groups), aryl (optionally substituted by one

or more halo, cyano, methoxy, fluromethoxy, difluoromethoxy or
trifluromethoxy groups) or Het’ (such as imidazolyl or isoxazolyl);

R?and R® each independently represent hydrogen, or hydroxy;

A represents a direct bond or C;_3 alkylene;

B represents a direct bond, C;.3 alkylene or Cy_; alkoxy (in which the oxygen
is attached to the phenyl group that is optionally substituted with R4);

G represents carbon;

R*to R* represents hydrogen; and

R* represents one or more optional substituents selected from cyano and/or

halo (such as fluoro) and an R* substituent is in a position on the phenyl



(iit) -N(HCOOtert-butyl, (iii)
-S(O 2N(H)-tert-butyl or (iv) -N(H S(O 2R9d; ROd

wo epsasEm s (a) nethyl (optionally substitut edP@lySE2085/000891
to three fluoro atons), (b) isopropyl, (c) n-butyl, (d)
-(CH2) - phenyl (the phenyl paj{ of whi ch latter group
is optionally substituted by one or two substltuents
sﬁgbaﬁttﬁgt {y amh@hlaﬁmr PO B8hdsitd ‘AP ?ﬁrOIgﬁ)B is

enyl (which latter group is optiona substitute

lmtaohedor two substituents sel ected fromfl uor o,
nmet hoxy and trifluoronethoxy) or (f) imdazolyl (e.g.
i m dazol -4-yl) or isoxazolyl (e.g. isoxazol-4-yl),
whi¢ch |atter two groups are optlonally substituted by

JreatigiHag %nﬁﬁlﬂrri%ﬁlo dheupentipa ingleds, der exanpls, edmpetutds of

s e FaraRisro B e%%ﬁ#eiix'yé’%%maﬁé‘:“ 5 EREoG afenrin whless
T L ol IR A
'f“c??é&ﬁ"%‘é% 5t i“%*?%“s?“sgﬂfé% SRR - Toni ch alkyl
GOk S 19 R

I
B e R o PRSI R o oy
10 rsereeteaar@ngar oyta®benAnibulfsHAmias, q&rbparwgsshlﬂaﬂmﬁdéox one

or nore hal o, cyano, nethoxy, fluromefhoxy,
qlhen)dmemhanehohfgmmmde propane-1-sulfonamide, 4-flurobenzenesulfon-

amide; benzenesulfonamide, 2,4-difluorobenzenesulfonamide, methane-
sulfonamide, 3-chloro-1-phenylmethanesulphonamide, trifluoromethane-
sulfonamide, 1-methyl-1H-imidazole-4-sulfonamide, butane-1-sulfonamide,

15 1-[4-(trifluoromethyl)phenyl]methanesulfonamide, 3,5-dimethylisoxazole-4-
sulfonamide, 2-(trifluoromethoxy)benzenesulfonamide, [2-(trifluoro-
methoxy)phenylJmethanesulfonamide, 2,3-dihydro-1-benzofuran-5-sulfon-
amide, 2-cyanobenzenesulfonamide, 4-methoxybenzenesulfonamide, 5-
chloro-1,3-dimethyl-1H-pyrazole-4-sulfonamide, 3-fluorobenzene-

20  sulphonamide, 5-methylisoxazole-4-sulfonamide, 3-cyanobenzene-
sulfonamide, 4-cyano-1-phenylmethanesulphonamide, or 2-fluorobenzene-

sulphonamide;

(b) R41 to R46 are hydrogen;

3

(c) the group — B represents methylene, ethylene, propylene,

25 butylene, or 2-hydroxypropylene, optionally terminated or interrupted
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h trifluromethoxy groups) or Het (such as im dazolyl
or isoxazolyl); R2 and R3 each independently represent

whywsoegses or hydroxy; A represents a direct bpemSE2005/000891

Cl-3 al kylene; B represents a direct bond, Cl1-3
al kyl ene or C1-3 al koxy (i nz\ﬂrlni ch the oxygen 4 is
attached to the phenyl group that is optionally

su it Ut it , resents carhon; R4 1t
Raon i G o andl oPoR BN il et e Sh ReFer
opt 'clﬂfﬁé substituents selected fromcyano and/or halo
(such™a OQFEBQ‘H)’ and an R4 substituent is in a
position on the phenylgroup that is ortho- and/or
para- to the position at which the group Bis
attached. PattToul ar conpounds of the invention
i ncl ude, fd& | e, conpounds of the Formula I, or
phar maceuti C ~agceptabl e salts thereof, wherein,
(Ml tbs gromer wi se st areptesens phedylpéayanapheail,e3,4¢ oup
of the nmeanings defined hereinbefore or in

has, .a

pa?@@&%ﬁ%r%th@%w?@nﬂeﬂﬁmﬂp@n}’i,- 4(diflRrompthesgit s

a - C5 I oup, as ethyl, propyl, butyl,

pr %‘gﬁny}o ﬁ'éﬁﬂ%@ﬁ‘ﬂm& Hl @f@ﬁ?@éﬁ;ﬂlﬁ«‘}wm@wﬁ ¢-exano-

one._ |-of ' | egt ed. fy gm

b R P A L A3 SR 1 lhroponyl 4-
hesyyhe e, G-anRssy ' i nyl-$ ' .

2- ?Is?}r obenzenesS ?gﬁ%phgéﬁé?@%%ﬁ%}%ggﬁl?g#%%@%4

2, Shitvrbphenydbé(mifiesronicohdhplaeyl, g4 iefiestophengande,

3-chl oro-1 - phenyr net hanesul phonam de,

t r i(triflenromathexiopherydnZiehttepphenyd dry4-methoxyphenyl.

| Hi m dazol e- 4-sul f onam de, butane- 1-sulfonam de,

| -[4-(trifluoromethyl)phenyl]nmethanesul f onam de,

ﬁ‘e?érpéfeéol?ﬁfﬂéu% 5%% l&l'ed'"invention include the compounds of the

Examples disclosed hereinafter. In this respect, preferred compounds of the

invention that might be mentioned include:

(i) N—(2—{7-[(ZS)—3-(4-cyanophenoxy)—2—hydroxypropyl]—9-oxa-3,7—
diazabicyclo[3.3.1]non-3-yl }ethyl)propane-2-sulfonamide;

(i) N -(2-{7-[(28)—3—(4-cyan0phenoxy)—2—hydroxypropy1]-9-oxa—3,7—
diazabicyclo[3.3.1]non-3-yl}ethyl)-1-phenylmethanesulfonamide;

(iii) N-(tert-butyl)-3- { 7-[3-(4-cyanophenoxy)propyl]-9-oxa-3,7-
diazabicyclo[3.3.1]non-3-yl }propane- 1-sulfonamide;

(iv) tert-butyl {2-[7-(2-{ [(4-fluorophenyl)sulfonyl]amino }ethyl)-9-oxa-
3,7-diazabicyclo[3.3.1]non-3-yl]ethyl }carbamate;

(v) N—[2—(7—benzy1-9—oxa—3,7-diazabicyclo[3.3.1]non-3—yl)ethy1]-4—
fluorobenzenesulfonamide;

(vi) N-(2-{7—[3-(4—cyanophenoxy)propyl]-9-oxa—3,7-diazabicyclo-
[3.3.1]non-3-yl }ethyl)-1-phenylmethanesulfonamide;
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sul fonam de, 2-(trifluoronethoxy)benzenesul f onam de,
[2-(trifluoronethoxy) phenyl]nethanesuhonam de,

wWQ2@s5d231ylr o- 1- benzof uran- 5- sul f onam de, PCT/SE2005/000891

2- cyanobenzenesul f onami de,
4- met hoxybenzenesul f onam de,255- chloro- 1, 3-dinethyl -
| H pyrazol e- 4- suh conam de,

5l uorphe | -9-0xa-3.7-di i _
2 SRS LRI 15T il

3- CyanC[BBJZ]QEDQS&I}/T}@ﬁl@ﬂ'bﬁ@*)ane-Z—su_lfonarrﬁde;
4- cyano-| - phenyl met hanesul phonani de, or

viii) uoMbh27 ereagyl-Proxaaldy’ ddiaz4Hi¢y IR 313 .1 tndrd 8-yd¥ethyl]-4-
hydrogen; (c) the group represents nethyl ene,

et hyl ef¥anghengoneswdfongmige;ene, or 2- hydr oxypr opyl ene,

B A8 S
R A2k PR RGBSR S
R R T T,

3, 4- di 18.8orlaphanyl] et heanenesattbhauaiaphenyl
3, 4-di fl uorophenyl’, 2-‘cyanophenyl, 3-fluorophenyl, 4-

¢¥iano- N-62-q4i7# Budroyinephenod)) prapyl - daxem)@rithzabicyclo-

3-cyanor henyl, 4- chl orophenyl,

4-(tri ﬁ-éolr]Bﬁ%ﬁhﬂ}Pﬁh’&gfﬂrdlif,/umr(@befﬂzamsoqbﬁwa;rﬁde;2-
trifl t h |, 3<chl h |, .. i

Pilher 1SR e HREP B AR oD Dcihas et /- chzabiraeht- on

i ncl ud I di scl d

R R

: g i . . oo S

tr(\ih?zl- ? %&EP( 5%;1-2 3@?13%213%%?@%%@ §]'9§BE§3F’3%%9§%9 ! }‘2'9- 0X

a- 3, 7- [3.3.1]non-3-yl }ethyl)methanesulfonamide; _

di azabi cycl o[ 3. 3. 1] non- 3-yl } et hyl ) pr opane- 2- sul f onam d

éiv)(H) ng%ﬂ{[%(ﬁ(%ﬁOBh‘thwwﬂmxa93,2-dia@bww-o

gllyla]z égi%oggﬂgé@syll}@%Hr%fmoy@bwnwuﬁwﬂyﬁd@x hanesul fo

A deN—(Z—{7—[3—(4—cyan0phenoxy)pr0pyl]-9—0xa—3,7—diazabicyclo—
[3.3.1]non-3-yl }ethyl)methanesulfonamide;

(xvi)  4-cyano-N-(2-{7-[2-(4-cyanophenoxy)ethyl}-9-oxa-3,7-

- diazabicyclo[3.3.1]non-3-yl }ethyl)benzenesulfonamide;

(xvii)  1-(3-chlorophenyl)-N-(2-{7-[2-(4-cyanophenoxy)ethyl]-9-oxa-3,7-
diazabicyclo[3.3.1]non-3-yl}ethyl)methanesulfonamide;

(xviii) 4—cyano—N—(2—{7-[3-(4-cyanophenoxy)propyl]—9—oxd—3,7-
diazabicyclo[3.3.1]non-3-yl }ethyl)benzenesulfonamide;

(xix)  N-(2-{7-[3-(4-cyanophenoxy)propyl]-9-oxa-3,7-diazabicyclo-
[3.3.1]non-3-yl}ethyl)-1,1,1-triflucromethanesulfonamide;

(xx) N-(2-{7-[2-(4-cyanophenoxy)ethyl]-9-oxa-3,7-diazabicyclo-
[3.3.1]non-3-yl }ethyl)-1-phenylmethanesulfonamide;
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waele@zam7es/cl o[ 3 . 3. 1] non- 3-yl } propane-

(iii) N(tert-butyl)-3-
{7-]3-(4-cyanophenoxy) propyl]-9-oxa-3 J - .
1- sul f PCTEHAEDE3/000891
(iv) tert-butyl _
{2-[7-(2-{[(4-fluororhenyl) fonyl ] am no} et hyl ) - 9- oxa
- SJ-di azabi cycl of S. S. | j non-S- yUet hyl Jcar bamate; (V)

- = - di ' 34:11 non- 3-yl ) e
e, I Rene B B oA PO O3 LRI )
oAt Sy e e
((ekii)) ~ N-(2-{7-[3-(4-cyanophenoxy)propyl}-9-oxa-3,7-diazabicyclo-
N-(2-{7-[3-(4-cyanophenoxy) propyl | - 9- oxa- 3, 7- di azabi cy
clo- [3‘3@-1]Ilpn%y13}€myl}lmtmd—1ﬁmﬁwam&e;suI f onanide ;
%@[ % Nerzyl3-gt-evanophenex npeenyil Ot wias3 3-diprdricglo ) e

- 4 L f 1 de; . (i .
SRRSO IR E R I ——
g?)g‘?;lbil\gz—%_l{g 7 {45 evanoghenoxy eyl - 0-0x 8k s imzabigyelon; o
de; - 4 = -
IR Rl L e Lt S
onam deulfemagids; (2- { 7- [ 3- (4- cyano

rhenoxy) propyl ] - 9- oxa- 3, 7- di azabi cycl o- [3.3.1
(rorh- 3@(2-}{ c%t[Byd4)c;@mphemmcthyk]ﬁ%masamdlmmm-

ii - -[ 2-(4- h ethyl] -9-oxa-3

( )7(I Idl) a%éﬁép&{—@!—%}gtf‘l‘ly?)x%,%—gin?er%ﬁ})/( s)oxazgle]-4—sulfonamide;

o, TR 34 sl b RIS S8 RIS

N-(2- i NPXY )k R | | cyc

N o SRR A

N-(2- §dif¢darhitlecyanophenoxy) propyl ] - 9-oxa- 3

, 7- di azabi cycl o- _

ewvl). 1 NaG{ 2-[$+(Hetanbphdndiydproplytire-ene3)T-idnabicelo-

(xv) N-é 2-{7-[3-(4-cyanophenoxy) )

rropyl | .@-1&15@1—@;571}qqhy]_r)a@ﬁg@lmedthsoxazole-4-sulfonarmde;

(xxviii)  N-(2-{7-[3-(4-cyanophenoxy)propyl]-9-oxa-3,7-diazabicyclo-
[3.3.1]non-3-yl }ethyl)-2-(trifluoromethoxy)benzenesulfonamide;

(xxix)  1-(3-chlorophenyl)-N-(2-{7-[3-(4-cyanophenoxy)propyl]-9-oxa-3,7-
diazabicyclo[3.3.1]non-3-yl }ethyl)methanesulfonamide;

(xxx)  N-(2-{7-[2-(4-cyanophenoxy)ethyl]-9-oxa-3,7-diazabicyclo-
[3.3.1]non-3-yl}ethyl)benzenesulfonamide;

(xxxi)  4-cyano-N-{2-[7-(4-cyanobenzyl)-9-oxa-3,7-diazabicyclo-
[3.3.1]non-3-yl]ethyl }benzenesulfonamide;

(xxxii)  4-cyano-N-{2-[7-(4-fluorobenzyl)-9-oxa-3,7-diazabicyclo-

[3.3.1]non-3-yl]ethyl } benzenesulfonamide;

(xxxiii) 4-cyano-N-(2-{7-[4-(difluoromethoxy)benzyl]-9-oxa-3,7-

diazabicyclo[3.3.1]non-3-yl }ethyl)benzenesulfonamide;
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[3.3.1] non-3-yl }ethyl)nethanesul f onam de; (xvi)
4-cyano-N-(2-{7-[ 2-(4-cyanophenoxy) et hyl ] - 9- oxa- 3, 7-

waele@zami7es/cl o [ 3. 3. 1] non- 3-yl } et hyl ) benzenesul PCOBERUDZIE0891

; (xvii) 1-(3-chl orophenyl)-N(2-
{7-[2-(4-cyanophenoxy) et hyl ]27- 9-oxa-3 , 7-
di azabi cycl o[ 3 . 3. 1] non- 3-ylI

I | ’ i . o
i{?%g‘)gnzn- EE ( 2-1?3@[ g??%{(%yanoé{ﬁég%@ge)thp}(%pgy?f% 17oxa- 3, 7-
di azabidiygibicyco[3.3L1 hm=8y¥]ethatbed:henatnasubis;

onam de ; (XiXx)

No0@) { A~ Bano4Ne(Pa (bR €A diyorpphaydxly) @heHe-3xd-3i7-azabi cy
clo- [3.3.1]non-3-yl_ }et hylﬁt;é 1,1,1 _
trifl @é@@b&ﬁﬁé%l}n%@ﬁ hyljbengzenesulfonamide;

(b s S T b b o hanesut

s ??ﬁ%@ﬁcﬁc@gﬁomga&y;}eeeque.ng%?@glf@pwgzabi oyc
, . - t . .

T o A

N- ( 2- { T3 B3t]aén Sy glle ey diplar 1bedoRaar-Slsdr@zaRidey

clo- [3.3.1] non-3-yl }ethyl)butane-|-sul fonam de;

(osedviii) )S—Chloro-N-(Z—{7-[2-(4—cyanophenoxy)ethyl]—9-0xa—3a7—diazg;
N-(2-{7-[3-(4-cyanophenoxy) propyl]-9-oxa-3, 7-di azabi cy
clo- [ @.1%’.0101[]3%¥]I®ny3'}’} }e@lﬂkﬁ;lg)-)lvﬁﬂi methiyl H-pyrazole-4-

| Hi m dazol e- 4- sul f onam de; (Xxxi V) _

N- ( 2- { PUF9UIRIGEy anophenoxy) et hyl | - 9- oxa- 3, 7- di azabi cyc

l B iy 303 -3- ~

85 B B e deenome P de: (xxv)
N- (2- { didzablcheRyans HSH@S%/‘])}%Hgbﬂﬂehgél‘fBéﬁIfﬁan?de?Zab' cyc
lo- [3.3. 1] non-3-yl" }ethyl)- .

(8) di m-(BH{ 7 JaxEzotamophenddy)emslli Sexa-3 Fod¥dzabicyclo-
N-(2-{7- %3- (4- cyanophenoxy) propyl ] - 9- oxa- 3, 7- di"azabi cy
cl o- [ B.3.11nowd-g}ethy)ed-medthoxybenzenesulfonamide;

%- 4- ( ig |,9 ronet hyl ) phenyl ] met hanesul f onam de;

’5(’5<vi i N-(2-{"/-[3~(4-cyanophenoxy)propy!]-9-oxa-3,7-diazabicyclo-

o § 7 1 {3 b SYARRIBIL RN JoeRSia s ulloaamas?
@825 15n@ford-Ml det Ny Xa By2n SRRy drS 853 9Rb 824,24l hgna
bicyclo[3.3.1]non-3-yl}ethyl)-1,3-dimethyl-1H-pyrazole-4-

sulfonamide;

(xliii)  N-(2-{7-[3-(4-cyanophenoxy)propyl]-9-oxa-3,7-diazabicyclo-
[3.3.1]non-3-yl}ethyl)-4-methoxybenzenesulfonamide;

(xliv)  4-cyano-N-(2-{7-[3-(2-fluorophenoxy)propyl]-9-oxa-3,7-
diazabicyclo[3.3.1]non-3-yl} ethyl)benzenesulfonamide;

(xtv)  4-cyano-N-(2-{7-[3-(2,5-difluorophenoxy)propyl]-9-oxa-3,7-
diazabicyclo[3.3.1]non-3-yl }ethyl)benzenesulfonamide;
(xtvi)  4-cyano-N-(2-{7-[3-(3,4-difluorophenoxy)propyl]-9-oxa-3,7-

diazabicyclo[3.3.1]non-3-yl }ethyl)benzenesulfonamide;
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(xxviii) N-(2- {7-[3-(4-cyanophenoxy)propyl] -9-oxa-3
, 7-di azabi cycl o- [3. 3. 1] non- 3-vyl

WO edolyy74@- (tri fl uor omet hoxy) benzenesul f  onamni BET/SE2005/000891

I(Xz(l'sxz:hl orophenyl ) -N-(2-{7-[3 (4- cyanophenoxy) propyl ] -
9-oxa-3, 7- diazabicyclo[3 . 1g§ﬁr§n 3-vyl
I
{@NIPBPI mﬁggge%%qgt%mb i Q% tgl%lil di aza%jl cycl o-
1 @mb@‘cﬂfcbﬁ}ﬂhﬂn}b@mmﬁlsbéﬁzeﬁw&maéxxI )

{(alwgw (14Cxa}me@n FHY (gaynaee?,-ﬂl%lgrmhgxy)@%lwl] I9I 3xa-3 -
nesu Oonam dae,; XXX
[Afscsaﬁ%ln%] b? Ck‘;i[g(?ﬂi/ }Oﬁg?'g(b}éfﬁwe )hengensqltpnamide;

g, 17 %@?%Wewhm%ﬂm@weﬂwgm}@XW 3%
4- cyanQidiabiyclof 313 Bhtd-YREATRIRAARE R thhided O3 3

QM) azabucyyeindl¥-3- {11-1203,3-KikhstdPHehPRARES W05 gm de;

(xxx\v)

4- cyandiaiabyLIofh 2. [hohl Lohenhaenyeiduibnintsa 3, 7-

d| azabi cycl of 1; non- 3- 3/ }ethyl ) benzenesul f onam de
(i (Xxxf})cyano-N—(Z-{ -[2-(3,5-dimethyl- 1H—pyrazol 1-yDethyl]-9-oxa-
4cyan et hyl ]-9-oxa- 3, 7-

di az ab?j\afaaﬁélcﬁglﬂ%rflgggﬁgﬁggﬁ%%@n@mglfpﬁm de;
s RN TRy bisseea. 3, 7

| f
onam o oA ﬂé‘k?%e’%iéﬂef‘iﬁ%%ﬁy@ﬁgﬁﬁgﬁiﬂy) ethyl ]

{18} ox a4&yaﬂ®dif4ﬁzé{m—f(8f5 @mdtR ¥ﬁsoka]zﬁpﬂ L};i ﬁﬂeth H} -9-0xa-3,7-
}ethyl)-2,3-di hydro- 1-benzofuran-5-s

(XXXVI ﬂlla,‘lalﬁcym{ﬁ 8-1Nn¢12-3- j{l}eﬂj&l)bén@a@@@ﬁbﬁmﬁe) et hyI ]

é’V)s 1]aNo(r¥= 57EIZ%&?Q%%SMH[B)XUD%YNJ&Dlea-ﬁy'?—dzaﬂabtcyelo—

{S 3' Egn@% 3%3??’3hﬁi@ﬁ'@j‘ﬁ}‘ﬂﬂ@n@%@s@ﬁmd@\z abi cycl o

([1\5 3. 11hr@n{ %[é’kﬁc%ﬂéﬁl)ﬁe%% pnrgls)y 823—'? ‘F‘ZahaLablcyclo—
[3.3.1]n0n— -yl }ethyl)-3-fluorobenzenesulfonamide;

(Ivi) N-(2-{7-[3-(4-cyanophenoxy)propyl]-9-oxa-3 ,7-diazabicyclo-

: [3.3.1]non-3-y1}ethyl)—5-methylisoxazole-4-su1fonamide;

(Ivii) N-{2-[7-(1-benzofuran—3-ylmethyl)—9-oxa—3,7-diazabicyclo-
[3.3. 1]ndn—3-yl] ethyl }-4-cyanobenzenesulfonamide;

(i) 4-cyano-N-{ 2-[7-(1H—indol—3—ylmethyl)—9—oxa—3,7-diazabicyclo—
[3.3.1Inon-3-yl]ethyl }benzenesulfonamide;

(lix) 4-cyano-N—(2-{7-[(1-methyl-1H—indol—3-yl)methyl]-9-oxa—3,7—
diazabicyclo[3.3.1]non-3-yl }ethyl)benzenesulfonamide;

(Ix) 4-cyano—N—(2—{7-[(5—ﬂuoro-1H—indol—3-yl)methyl]-9-0xa—3,7-

diazabicyclo[3.3.1]non-3-yl }ethyl)benzenesulfonamide;
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(xI)
N-(2-{7-[2-(4-cyanophenoxy) et hyl]-9-oxa-3, 7-di azabi cyc

WO 0005[133788 1 ] non- 3-yl }ethyl)-4- met hoxybenzeneBti/$E2005/000891

onam de; (xli)
N-(2-{7-[3-(4-cyanophenoxy) 9opyl] 9- oxa- 3, 7- di azabi cy
clo- [3.3.1 ]non-3-yl }ethyl’) 2, 3-di hydr o-

A or o R 2o P e b s peabiiclos 7.
i azani(eclabnd 91 d)@ﬁpliﬁﬂﬁdnbb@hibﬁe)sulfén%nfﬁe'mt hy! -

yrazol e-4- sulfonamde; (xliii)

KP‘(')Z {N{%{Uﬂ%v&nw@hﬁnwmﬁm 9-oa0Xq-Baatitwaabi cy

cl o- - 4- met hoxybenzenesul f

onam di3% ](]ﬁpnxfb‘yld}%%db-?ﬂ dIﬂL{OTO[)@lz(eﬁeﬁulfmanmde
BTN B 4 e PoaismOnesnn 15 wand dedizsbienglo-

4 cyan

{7-13- ?%§|-51(]§O?I S BRI RReprResplfrpamidsia- 3 | 7-
Gy ab![\PYQl([q (h%}%ﬂ%&%'lf’ 9ydxa}33t7rﬁf‘152§’o%]§c%ﬁsy 1 inon-3-

onani de ;

4- cyangl]dtyP}- ﬂ?pﬂearyllﬁeﬂaaﬂeg‘dw&hﬁﬁ&@n oXy)
rropyl |-9-oxa-3, 7- “di azabi cycl o[ 3 .’3. 1] non- 3-yl

Yisthy| é&wi%ﬂés(amyamp}mtscyomhylpg oa‘ta%al@azlﬂb(o%’clo
{7-]2- E% f L uor phenoxy et h -oxa- 3, 7-
di azab 9&]@[313 9ny1methanesulfonamlde

15y, P@@ii-ﬁzié'-&%ﬁ‘é‘p Ay o261 Gaabicyeio-

o Es kAN e namice

sty ane-chad @N-(247- (e AndthyRI FORRGY BLARAE A YD I £78- 3

d| az abdiagabiojdoB.3]1hnon-3-y1) ¢y ) ped pesanesithiqnan de;

éxvg%an%—cmczl\{ (24 Z-[23(34tldoroiphenylpdthpl H)-ek i, T-d2azakitydlo-

onarr: aéa?éﬁ{d ? }Ilfetgyl)%gnozgngsu %o}n%trrﬂélé:) benzenesul !

g B SN s o b prpsi 8 e )

|1 non ﬁaid&@%ﬂﬁ??ﬁﬁ?‘Wigtﬂﬁ%gn%%hesulfonalmde;

(Ixx) 4-cyano-N—(2-{7-[3-(4—cyano-2~ﬂuorophenoxy)propyl]-9-oxa-3,7-
diazabicyclo[3.3.1]non-3-yl} ethyl)benzenesulfonamide;

(Ixxi) 4-cyano—N—(2—{7—[3-(4-cyano-2,6-diﬂuorophenoxy)propyl]-9-oxa-
3,7-diazabicyclo[3.3.1]non-3-yl} ethyl)benzenesulfonamide;

(Ixxii) 4—cyano—N—(2—{7-[2—(2,6-diﬂuorophenoxy)éthyl]-9—oxa—3,7-
diazabicyclo[3.3.1]non-3-yl} ethyl)benzenesulfonamide;

(Ixxiii) N—(3-{7-[3-(4-cyanophenoxy)propyl]—9-oxa-3,7—diazabicyclo-
[3.3.1]non-3-yl} propyl)propane-2-sulfonamide;

(Ixxiv) N-(3-{7-[3-(4-cyanophenoxy)propyl]-9-oxa-3,7-diazabicyclo-
[3.3.1]non-3-yl}propyl)-1-phenylmethanesulfonamide;
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wo@e@siebs4g (i H)

(H) 4-cyano-N {2-[7-(2-cyanobenzyl)-9-oxa-3
, 7-di azabi cycl o- [3.3.1] non-3-yl]ethyl}benzenesul f

4-cyano-N-(2-{7-[(3, 5-di net hyl i soxazol - 4-yl ) et hyl ] -9-
oxa- 3, 7-
di azabi cycl o[ 3. 3. 1] non- 3-yl }eq hyl ) benzenesul f onam de;

Y (NG Al moptonoxDeropyl 9-gx37-disgabisusloc o
| o- [ 3.[3.311 iom-ByY) prepyiy!3) 5 ithb g tiebenzeaasyllf pRaTILE;
MIXQ(QI) { PH(3-{(at2¢enppiupheny X pedny]-P-kao3 3-daZadt patabi cy
[3 3. 1][ﬁ&n1b09rf}-ylhwopy133t5 dimetbgtiserarole-femdivndaridé:M)
I?(S(H{) %—d%g[j( gHZqug)éygfe{—g piyéhlanglgyglo[B 3.1]non-3-

l(]l\/ln;)nl\l-%] ]%)&%ﬁl?}g 3 d?mgﬁlgrlfl)éh)lcg’z% &4° u?f Aha?rﬁldfeonam de;

l.o-
A P ARy AR Sy s S s VR AT TR
4- cyanqi]utHyZ}{3754iimbuh5vﬁ@d>x&oyé ARulfhhnddexa- 3, 7- di azab
i cyclo- [3.3.1] non-3-yl ] ethyl }benzenesul’f onani de;
(kkix) N- {2 [7 (1 3-benzoxazol-2-ylmethyl)-9-oxa-3,7-diazabicyclo-

4can | -net hyl -1 Hi ndol - 3-yl ) net hyl ] - 9- oxa
y ?3 3. l]non- -ylﬁethyl} 4—¥:yanobenzenesulfo);1a)rmde v

? %??abgca&cl O-ﬁ-(ﬁ—ﬁ-fﬁ?él—cyg(ngp%enox )%igéﬁ?%sgylcg—g%%m de;
4 Cyanﬂﬁ%aﬁl%y{:lﬁ@ 6orhbHY- yf}eﬁjiﬂlﬁ%%lzeri)’es febes h&’ .1 -9-oxa
?Ik)@é)ab BCoyaholnd.(3- (Hars-ByidpHesky RANARDES M § gnan de;

N- ( 3- {dra{zﬁbl(cyebY&BOIQhem@XyD}eﬂijzyjb]enﬁerfb&a}fgnzmgaeaz abi cyc
mmﬁchyaiofﬂagwi@zemenmmm -3 (M-diaz)bibly¢13=

7-1 2- ano 0 eth I 9- oxa- 3, 7-di azabi cycl o-
Es [3 E% %d a3yl ?e benzyen]esulfonannde Y

Ryt LRSS ST S

?'l o: Vg B3 1]&&&9%%%1}%@6&%&1?%&8?“' fonam de;

J;ﬂ;])?(g/:)[Z—c@én@-wi(@l{G%W&c@m@iﬁﬁeﬁm@)ﬂhﬁﬁ@?b%Lﬂbs' 38.1]n
diazabicyclo[3.3.1]non-3-yl }ethyl)benzenesulfonamide;

(hxxv) N—(4-cyanobenzy1)—2—[7-(4-cyanobenzyl)-9-oxa—3,7-diazabicyclo-
[3.3.1]non-3-yl]ethanesulfonamide;

(Ixxxvi) N—(4-cyanobenzy1)—2—[7-(2-cyan0benzyl)-9—oxa-3,7-diazabicyclo-
[3.3.1]non-3-yllethanesulfonamide;

(bexxvii) N—(4-cyanobenzyl)—N—[(3,5-dimethylisoxazol-4—yl)methyl]-2-{7—
[(3,5-dimethylisoxazol—4-yl)methyl]-9-0xa—3,7—diazabicyclo-
[3.3.1]non-3-yl}ethanesulfonamide;

(Ixxxviii) 4-cyano-N-(3-{ 7-[2-(4-cyano-2-fluorophenoxy)ethyl]-9-oxa-3, 7-

diazabicyclo[3.3.1]non-3-yl }propyl)benzenesulfonamide;

PCT/SE2005/000891
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yl jethyl }-1-phenyl net hanesul f onam de; (I xv)
N-(3-{7-[2-(4~cyanophenoxy) et hyl ] - 9- oxa- 3, 7- di azabi cyc
WO 2005133788 PCT/SE2005/000891

| ] non-3-yl } propyl ) -I - phenyl net hanesul f onam de; (I xvi)
N-(3-{7-[2-(4-cyanophenoxy) ef;hyl ]-9-oxa-3, 7-di azabi cyc
lo- [3.3 .1]non-3-yl }opr opy%lbenzenesul f onam de;

) DG - pgnestiorpRRenoisp i ST - 0- oxa
-3, 7-  diiazdikiyeysBs, - 14 ide;
onam de;1 (1 xvyi@iyciq) 4”31;/)§n%]yll\]fp(}8§?%4% gﬁl%cﬁt%e?g%ﬁ%%ﬁude’

reny | N By{[7H ED¢bryar®phedoap)atiiyt]-0taxa-3,7-diazabicyclo-
[ 3.3.1] non- 3-y|§ et hyl ) benzenesul f onam de; (I Xxi x%
4- cyand3&-YIpon-3-yl}propyl)-2-fluorobenzenesulfonamide;

7-] 3- (3-1 | | ].- 9- oxa- 3, 7-

b a1t B B ek EBO )Py s driaaabicyclo-
i de; - N 2- .

onat des S SIS AR S b sepsmesspitfonssaigki 5. 7.
i A0SR G JaOR TROK IRy RRPA B RALG! 20 de:
4- cyandiddabRytib{B 3- x]ﬂoﬁ;@?gp;’oﬁwﬂzM-am&%S%}:Pf opyl
]-9-oxa- 3, 7-di azabicyclo _ N
. 3. 1] noulGnarhidet hyl ) benzenesul f onamni de; (I xxii)

- - 2-
?)ﬁﬁ? ?\&f(\%f{arlﬁr@&mﬁ@r&w@p@oy@m%%oﬂa—w- _
oot Eabdiots SR8 3y bRop dengrcsattonamide, " O

- [)3- - 9- 0xa-3,.7di i cycl o-

P N R e B S B o (Y i)
g g 3- ~[{ gia{gﬁtl)i](cg%%%? gﬁﬂ&ﬁ@syl)} BARRY AR 88 &i—nds i ABARHEY
Provppy N-2{ PR cyahbandiastdsheask Ry 1109 xa-3,7-

N-(3-{7-[ 3-(4-cyanophenoxy) propyl ] - 9-'oxa- 3, 7-di azabi cy

cl o- diazabicyclo{3.3.1]non—3—y1}ethyl)—3-ﬂuorobenzenesulfonamide;

g%ingé}k?&;;{%{[;l(lchry%%-lQ—ﬁgbgdp?{erqg;;))gﬂilysl]o-)é?ozx%l-3?,:7?- sulton

N (3-{ G 2o a1 PR NS i8S 55 s a3 ¢V

[ 3. 3e1§1{1?6ha§m}ﬁ!e,} rr qpyl ) - 3, 5-di net hyl i soxazol e-4-sul fon

Z(rcnvii) ,3—cyano-N-(2—{7—[2—(4—cyano—2—ﬂuorophenoxy)ethyl]-9-0xa—3,7—
diazabicyclo[3.3.1]non-3-yl }ethyl)benzenesulfonamide;

(xeviii) N-(2-{7-[2-(4-cyano-2-fluorophenoxy)ethyl]-9-oxa-3,7-
diazabicyclo[3.3.1]non-3-yl }ethyl)benzenesulfonamide;

(xcix)  N-(2-{7-[2-(4-chlorophenyl)ethyl]-9-oxa-3,7-diazabicyclo-
[3.3.1]non-3-yl}ethyl)-4-cyanobenzenesulfonamide;

(c) 4-cyano-N-[2-(7-{2-[4-(trifluoromethyl)phenyl]ethyl }-9-oxa-3,7-
diazabicyclo[3.3.1]non-3-yl)ethyl]benzenesulfonamide;

(ci) 4-cyano-N-(2-{7-[2-(2,6-difluorophenyl)ethyl]-9-oxa-3,7-
diazabicyclo[3.3.1]non-3-yl }ethyl)benzenesulfonamide;
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(I'xxvii)
N-{3-[7-(4-cyanobenzyl)-9-oxa- 3, 7-di azabi cycl 0[ 3. 3. 1] n

wW@ee034237k§ pr opyl 1} -3, 5-di net hyl i soxazol e- 4- sul PCOBERUDZIE0891

7 (Ixxviii) N-{2-[7-(4-cyanobenzyl)-9-oxa-3
, 7-di azabicyclo [3.3. 1] non-z%-
yl ] et hyl }-3, 5-di net hyl i soxa e-4-sul f onam de;

((bxi X)4-Dydrs- NY(Q(.P -[2-(2- f)luogroghenysl)e‘}h%l -9-0xa cy76| o-

, 3- benzoxazol - 2- yl met hy

[3.3. Idimoibideyb[3es. mﬂo}n AyeyanpbieszeassttJnant de;

(I xxx)

3eidy and-dy - N7{ 3-8+ 2-phyaylefhdr0xoRaeB Ipdia}atdc ptor 33 1inon-
di azabi cycl 0 {3 3. 1] non- 3- yIJet hyl ) benzenesul T onami de
(1 XX yl ethy }benzenesulfonarm

3o c%(“8 If’?iis% §v3 Ophef & &%32 sabsoro.

gn 231 ag 23 1%5 f{]ééf-i# }'Iélewla}n %@ﬁm@e@ze&ﬁgﬂ@mm@%z abi c y c I 0
o) 33N L@s{mb%nxywt&w 13 henzanesydd T e 3 Gy

2 [ 7- ( 4ysyaDohemizylbénRnexdfchatidieazabi cycl o-

[ 3.3.1] non-3-yl ] et hyl } benzenesul f onani de; (1 xxxi v)

Zovdly anéd-ayanp-N 2[ B- (4¢ﬂﬂ¢m@mh§?b€9@¢)(mkﬂhdza8wy&ﬁ)-3 7-
di azabi ?s(zfl o[ 3..3. 1] non- 3-yl } et hyl ) benzenesul f onami de;

(I XXXV llgor-p aﬂ&,@t@ﬁlz}y )mgthylbenzenesulfonlanude
b 7-di
(s %VC"?‘.‘/%%e%‘ﬂf%%xﬁwo i mhea% Huibeory 3.7
3
N, UmBIREIN) s2obd o ENAOREIHBIREIS o
de)wxvmc)yahb(l‘@(g g0 Filﬂldb}oﬂﬂ'enxl)isﬁhyy -9- {Q}(a—3 ,7-diazabicyclo-

(3, 5-di nethylisoxazo

[ (3, 5- 8. ﬁﬂt]M‘BWDFamg’l)-N-méﬂlWﬂideﬂles%iﬁ%lﬁnﬁdg di azabi c

%@/:(/:)L)O {Er on 3 } et hanesul f onam de; (I xxxviii)
yang=cyag -{2—{[72 @ﬂyamplﬁnyl)amyﬁp%maé@(]-&hilz}alblcyclo—
-9 oxa[3 3. l]non— -yl }ethyl)-N-methylbenzenesulfonamide;

(cx)  N-(4-cyanobenzyl)-2-{7-[(3 ,J-dimethylisoxazol-4-yl)methyl]-9-oxa-
3,7-diazabicyclo[3.3.1]non-3-yl }ethanesulfonamide;

(cxi) VN—(4-cyanobenzy1)-2—{7—[2—(4-ﬂuoropheny1)ethyl]-9-0xa—3,7-
diazabicyclo[3.3.1]non-3-yl }ethanesulfonamide;

(cxii)  N-(4-cyanobenzyl)-2-{7-[2-(3-fluorophenyl)ethyl]-9-oxa-3,7-
diazabicyclo[3.3.1]non-3-yl }ethanesulfonamide;

(c}(iil) N-(2-{7- [2—(4—cyanophenoxy)ethyl]—9-0xa—3,7-diazabicyclo—
[3.3.1]non-3-yl }ethyl)-N,3 ,d-trimethylisoxazole-4-sulfonamide;

(cxiv)  N~(2-{7-[2-(4-cyano-2-fluorophenoxy)ethyl]-9-oxa-3,7-
diazabicyclo[3.3.1]non-3-yl }ethyl)-1-phenylmethanesulfonamide;

(cxv) N—(2-{7-[2—(4—cyano—2-ﬂuorophenoiy)ethyl]-9-oxa-3,7-
diazabicyclo[3.3.1]non-3-yl}ethyl)-2,3-dihydro-1-benzofuran-5-

sulfonamide;
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di azabi cycl o[ 3. 3. 1] non- 3-yl } propyl ) benzenesul f onam de;
(I xxxi x)

WOR{03443744 2- (4- cyano- 2-f | uor ophenoxy) et hyl ] - 9- BRESB2005/000891

di azabi cycl o [3. 3. 1] non- 3-yl
}propyl) - 4- fluorobenzenesulf3 nam de ; (xc) N (3-
{7-] 2-(4- cyanophenoxy) et hyl ] =9- oxa- 3 7 di azabi cycl o-

A

7 dl az @b3 @%’rﬁinOS -y FetByd-2, M@ﬂﬁ”oﬁdbenzenesulfoslarmde

}ethyl) 2-fluorobenzenesul f onam de; (xci

Nekdh { INE2-(A{2ydnyae-D-liosophBesop¥ sl 9lokaDB, PxRazd- 7 -

dlazablcyclo[B 3. 1] non- 3-yl } propyl) -2, 4-di f | uor obenzen

esul f orkigyde(3 391(}111011—55 -yl}ethyl)-2,4- dlﬂuorobenzenesulfonanude
4- cyano fluorophenoxy)ethyl -9-oxa- 3, 7-

N ( 3-
dcé‘ﬁ’é)éllgsél‘ -@@yal}qh@ﬁzzbgﬂ PR+-BpkrHidabicaalef 8.0t dnami e

(xciv)

i (M PRGOS 1 - 0xe-3.7-

}et 435191#) ?% ({J%énze%@%ﬁ% Xhzrya{}n%oxa-%g ﬂl/i)azabiCYClO-
v (2 W3[321Mn°%ﬂ@ﬂ@1%df&&ﬁﬁﬁ¢mﬁ&é hyl ] - 9- oxa- 3, 7-

di azabi cycl o[ 3

| (bxron- CNJ}(E}{Qt-[BA(4-c§%aﬂdplﬂn91)emngthf@mﬂ@lcy@mVl )
N (2- 3[72 (4- cyano- 2-f | uor ophenoxy) et hyl ]
- 9- oxa- [é lln@m&ﬁb}me@l%dbé flao®behranes@igndraidey| ) - 3

3(5 Wanot ﬂﬁﬁl I S%?%Z 31732 @yfim f On?ﬁnﬂgﬁ%bbﬁ&n@&w&rﬁwﬁb@y@lo-
Ix]angn7il>3(%1 @é@ﬁﬁ@&ﬁ%ﬁ&%ﬁ%ﬁéﬁ%ﬂa‘éﬂdﬁtxcw i) N (2-
ol SRR R e DRy ores -

onami deliafabid 1&10[3 .3.1]non-3 Iyl)ethyqbenzenesulfonarmde
N-(2-{7-[2- (4-chl or ophenyl)’et hyl ] - 9- oxa- 3, 7- di azabi cyc
I( oxxu{) 3 N}(Z ]{Fﬂkﬁa(@eyéno}ﬁtfh;drbpﬂembmbﬂ}@%mL'/f-dlaza-

onam de; (c¢) 4-cyano { 2-[4-(trifluoronethyl)
r henyl ]bé(t}wyp[}’i Bl Ivjx)@,@-,y? ethyl) 2 4-difluoro-N-methylbenzene-

sulfonamide;

(cxxiv) 4-cyano—N-(2-{7-[2—(2,6—diﬂuorophendxy)ethyl]-9-oxa-3,7—
diazabicyclo[3.3.1]non-3-yl }ethyl)-N-methylbenzenesulfonamide;

(cxxv) 4-cyano-N-(2-{7-[2-(2-fluorophenoxy)ethyl]-9-oxa-3,7-diaza-
bicyclo[3.3.1]non-3-yl }ethyl)-N-methylbenzenesulfonamide;

(cxxvi) N-(2-{7-[2-(1,2-benzisoxazol-3-yl)ethyl]-9-oxa-3,7-diazabicyclo-
[3.3.1]non-3-yl}ethyl)-4-cyanobenzenesulfonamide;

(cxxvii) N-(3-{7-[2-(4-cyano-2-fluorophenoxy)ethyl]-9-oxa-3,7-diaza-
bicyclo[3.3.1]non-3-yl }propyl)-N-methylbenzenesulfonamide;

(cxxviii) N-(2-{7-[2-(4-cyano-2-fluorophenoxy)ethyl]-9-oxa-3,7-diaza-
bicyclo[3.3.1]non-3-y1} ethyl)-N-methyl-2,3-dihydro-1-benzofuran-

5-sulfonamide;
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di azabicyclo [3.3.1 ] non-3-yl)ethyl]benzenesul f
onam de; (ci)

WO 2@pamI4N- (2-{7-[2- (2, 6-di f1 uor ophenyl ) et hyl | POF/SEA03000891

7- diazabicyclo[3 .3.I]30ni3;y;
et hyl ) benzenesul f onam de;
z-cyano-N-(Z-{7-[2-(2-fIuorg%%enyl)ethyl]-9-oxa-3,7-

d(b@a@biN;(Ql{@[-?z-@&&%b&h&y}e%ﬁ}ibl&@é &n&3Yhticyclof3.3.11-
4 cyan mohi-$-311[eihﬂ? Nphestityes Bydihy &M%&dﬁﬁhﬁ%ﬁ?ﬂ%ﬁd@

[3.3.1] non- 3-yl]ethyl }benzenesul fonam de; (civ

Aexgin -0y dmR-N7{ 1-i7-¢§anryabeRzfllidprddeaxi)-D-dx 453 qZaRizavielelo-
- [3.3. 13]non 3-yl]ethyl}-N nethyl benzenesul f onam de]
(cv) [3.3.1]non-3- yl]emylilbenzenesulfonarmde

LR ORI (Rl immmalsaiarond %d&al.%[‘;&?mga%'c)yclio-
9- 3, 7-di azabi cyc

o °ya”$3%§8h7%99?‘{hgfﬁéﬁ EiRthbampead Y

B ﬂ»cfa%%LN)[Zél(‘F g@_fg@-(&kﬂﬁ’o&!}%ﬂeﬂ{&é&pﬁeny ]%thyl} 9-0xa-3,7-

rhenylethyl
di azab dmbm[yalo’iS.Bl Naon3-yhely N Retsenasshi Sttt de;

(oyiing- B0 (2B mophery) B B3 adatgho-

azabi c

[3. 3. 1¥§éﬁ180%3}ﬂﬂﬁ§1ﬂ)bﬁﬂmeﬁylfbm&eesul f onani de;

C%Jé(ﬁkq ?( ef? ]QNQ':Z(& i%—(&,—%&foigé@&)%ﬁ@l] 9-oxa-3,7-diazabicyclo-

ngf 115‘9%]&015{ B Byl pbh Bl be Rz enesul fonam de;

E;/xlﬁo]év)g %lfg”)[(lgi_i@fl‘l Y2 FRd-phbhylefryl-0%kAYd 7 0XAMRLycto %' 3. Thion-

3, 7- di dzdeileyl¢baiBndsulfoimidey| } et hanesul f onani de;

&FX{(M)cy%cﬁBdﬁ z(yll%—bznw@?iﬁﬁ’fol"@ -Ylmethyipi9eond-Bot-thazhbidyehoa

bi c | ] non- 3-yl } et hanesul f onam de;
CXI i) fg ?ﬁ?non— —ylfethyl} -4-cyanobenzénesulfonamide;

el {ARSARP AN el T Roraspo) BT bt b de:
diazabicyclo[3.3.1]non-3 -yl }ethyl)-N-methylbenzenesulfonamide;

(cxxxviii) 4-cyano-N—(2—{7—[2—(;-3,4-diﬂuorophenyl)ethyl]-9—0xa—3,7—

' diazabicyclo[3.3.1]non—3—y1}ethyl)—N—methylbenzenesulfonarrﬁde;

(cxxxix) 4—cyano—N—{3-[7—(4-cyanobenzy1)-9-oxa—3,7—diazabicyclo—
[3.3.1]non-3-yl}propyl }benzenesulfonamide;

(exi)  4-cyano-N-{ 3-[7-(4-fluorobenzyl)-9-oxa-3,7-diazabicyclo-
[3.3.1]non-3-yl]propyl }benzenesulfonamide;

(cxli) 4-cya.no-N—(3—{7—[2—(4-ﬂuorophenyl)ethy1]-9-oxa-3,7-diazabicyclo-
[3.3.1]non-3-yl} prbpyl)benzenesulfonanﬁde;

(cxlii) 4-cyano-N—(3-{7-[2-(3-ﬂuorophenyl)ethyl]—9-0xa—3,7-diazabicyclo-
[3.3.1]non-3-yl}propyl)benzenesulfonamide;
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WO 2005/123748

(cexiii)
N-(2-{7-[2-(4-cyanophenoxy) et hyl]-9-oxa-3, 7-di azabi cyc
[3.3.1] non-3-yl }ethyl)-N, 3,5-trinmethylisoxazol e-4-sul f

onam de; (cxiv)
N-(2 {7-]2-(4-cyano- 2- fluorosp%enoxy)ethyl] 9-oxa- 3, 7-

b
et hyf) Iégll}é%éﬁg{élhgét{ %a%[e(g ‘%Or)éghe%yel)et?gl)l'%-om -3,7-diazabicyclo-

N-(2- {13[21kwnc&qn)?fapylbb@fz@ﬁeﬁﬂwﬁéhﬁae yl]-9-oxa-3, 7~
di azabi cycl o[ 3 ] non-3-yl }ethyl)-2,3-di hydro-
Yexirnz cf-ayano-Bi-(B (T3 ar6-dd]ucraphenyl)ethyl]-9-oxa-3,7-
N-(2- {7 [ 2- (4 cyano henoxy et hyl ] -9-oxa- 3, 7-di azabi cyc
| o- [3 diazabigyedpi333. i]non 3—y }propy. benzenesulfonarmde

(Y9 HpinoiNe R b 3B o Biorenes) Bt - araokd- 3, 7- d
gaga% %%%a%ﬁ%yc}%[ghyﬁkog %1}’ &WPB%%%E%%@WFHI%W de;

eV} | IN-[3-

P R enaen S G-l ol nony Hesceyiiy
on 3- yyhmﬁmzbnébuﬂﬂo@gﬁ@@@nzenesul fonam de; (cxiXx)
4-fl uoro- N

{(@efi) - @4eyanoeN e(Beh’zﬂ Y4 GhmxapBeribxy)prophl]cy-oke-3,7-

[ 3. 3. 1] non- 3- yI et hyl } benzenesul f onam de; (cxx)

N ( 2- {ﬁlqz (Czyc ﬁlmnﬁ-ybkmyml)@amae&mlfpnamdabu cycl

?@&\Egﬁ i g‘rNb(?’KH(Ei ?%(9 d1?‘lufolrcl>J re%%%?)ze%?ﬁf %l é}?ar_lgr?_de
2-(4- I 7-d I 3

3 E%%%é&&ffﬁ{f* EhP Rtk st G %ﬁﬁ@% |

?3"”’(0?”“‘a“[az"zlﬁ;(%r{Jaﬁ%ﬁ%—tfl#gi%%eﬁg@ ITePRYITOR % 3, 7-

di azabiiapabiry8lo}3.B] Haon 3yl eeiyh)y-N-hearapasiehtalfon Lside;

%4?/,? )Z(Ibl{ Il#)q}@npﬂN dYaiol 33 #eudifloptepheryX pipbypyjl}-9-awa3 J- 7- d
'373‘?,‘315 Loy Fiogs 8, Tpon- sy ket Nomkthsdbenenesid Emasuite:
Eﬂi‘;"a L SN2 - o I Ry B oxa 3

di é\z abldlc?y% CPICF%IO? %]1 non-éi %}fﬂiyg?bleflz‘?&esu]tfﬂﬁ}%%zenesul f
Hgni | deyano-N-(2-{7-[3-(2,4- ~difluorophenoxy)propyl]-9-oxa-3,7-

diazabicyclo[3.3.1]non-3-yl}ethyl)benzenesulfonamide;
(cliii)  N-(2-{7-[2-(4-chlorophenyl)ethyl]-9-oxa-3,7-diazabicyclo-
[3.3.1]non-3-yl}ethyl)-4-cyano-N-methylbenzenesulfonamide; and
(cliv)  4-Cyano-N-(2-{7-[2-(2,4-difluoro-phenyl)-ethyl]-9-oxa-3,7-diaza-
bicyclo[3.3.1]non-3-yl }-ethyl)-N-methyl-benzenesulfonamide;

or a pharmaceutically acceptable salt thereof.

Preparation

PCT/SE2005/000891
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(cxxv) 4-cyano- N-(2-
{7-[2-(2-fl uorophenoxy) et hyl ]-9-oxa-3, 7-di azabi cycl of

w@2®51231¢81- 3-yl }et hyl) - N-net hyl benzenesul f onaPdT8E2005/000891

(cxxvi)
N-(2-{7-[2-(], 2-benzi soxazol - 3-yl )ethyl]-9-o0xa-3, 7-di a
zabi cycl o- 36

[ ,%W\rlﬁ%%g% s HlveRhOY erd 1480 %Poevq & g%%(l)ge(s)g 2 ge ‘preparation
NTQ:%Bip ﬁ E)f‘f&%ﬁﬂé’l hlirasaphenoxy) ethyl ] - 9- oxa-3, 7-d

iaza
3. 3. 1]non 3-yl } propyl) - N—nethylbenzenesulfonanlde
(cxxviii)

NhX&méﬁemafééeﬁg@ﬁﬂdafﬂhnﬂﬂamhenoxy)ethyI] 9-oxa-3, 7-d
i azabi cycl o[ 3.3 I]non 3-
}ethyl)-N-net hyl - ?
5- sul f onami de; (cR"

l o[ 3.3.1] - “
non- 3-yl }ethyl ) - N/ ) Lieyr o- | - benzof ur an- 5- su
| f onam deR (cxxx R

4- cyanpiNl{ 2- [ <N 4- cyano- 2-f | uor obenzyH) 9-oxa- 3, 7-di a
zabi cycl o §‘ 3. 1] non- 3-yl ] et hyl } benzenesul f onam dg;
(cxxxi) cyano N-

cl o- [3 3. 1] non- yI]ethyI
nzenesul fonam de; (cxxxii) 4-cyano-N
[2 (7-{ rfi f | uor onet hoxy) phenyl ] ethyl }-09- oxa- 3
7- di az%abl Cﬁgl o,.[3. ?ﬁ 1
]Whmela RA, R NIOri%? h| BemdeGese hf bemiribdfore defined, with a
(exxxiil) fluoro N ( 2-
{C‘?n'{PQH(lé-OﬁfW‘é)lélmnyl ) et hyl ] - 9- oxa- 3, 7- di azabi cycl o-
[3.3. I]nops3-yl }ethyl)benzenesul fonam de;. (cxxxiv)
4-fluoro-N-X2={7-[2-(2-fl uorophenyl) et hyt}-9-oxa-3, 7-d

'vﬂfe?&hc X! Qaprbsints 1 NRAviRgY 'l VbR eRZ SRAS Y AR ART RS ate,
faefﬂd&b@lk%és%ﬁfoﬁa{ez a?&%@ﬁlfsﬁiﬁé' LOR(ONRERS,; Tniaetdi YRPO-

o[ 3. 3. 1] non- 3-yl]ethyl }benzenesulfonam de; (cxxxvi)
r@whére[lﬂ R¥ represents, for example, Cl 10 alkyl or aryl, which groups are

2- benzi soxazol - 3-yl net hyl ) - 9- oxa- 3, 7- dlazablcyclo-
patignallnewbssiyied dytope qr-momﬁaﬁ:lo memioesays) andnKdB' and R
are as hereinbefore defined, for example at between room and reflux
temperature in the presence of a suitable base (e.g. triethylamine, potassium
carbonate or a bicarbonate, such as sodium bicarbonate) and an appropriate
solvent  (e.g. dichloromethane, chloroform, acetonitrile,  N,N-
dimethylformamide, THF, toluene, water, a lower alkyl alcohol (e.g. ethanol)

or mixtures thereof);

(b) for compounds of formula I in which R! represents C,_1;, alkyl substituted

by one or more substituents as defined above in respect of R', which
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(cxxxvii)
4-cyano-N-(2-{7-[2-(4-fl uorophenyl)ethyl]-9-oxa-3, 7-

walr@zaizes/cl o[ 3. 3. 1] non- 3-yl } et hyl ) - N- met hyl bePZESEX05/600891

onam de; (cxxxviii)
4-cyano-N-(2-{7-[2-(3,4-dif Iﬁor ophenyl ) et hyl ] - 9- oxa- 3,

;
' ' 19k n iyl ) z
gggﬁﬁggﬂs?gg&%l%elg gugrg‘gg@)gk booul f@%ﬁ%ﬁ ReVZERESMAd of
{ferrhifta(l4~ cyanobenzyl ) - 9- oxa- 3 , 7- di azabi cycl o-
[3.3.1]non-3-yl ] propyl }benzenesul fonam de; (cxl)
4-cyano-N- {3-[ 7-45( 4-f | yor Boenzyl ) - 9- oxa- 3

, 7- di azabi cycl oR R R

- [3.3.1] non-3-yl ] pr opy | | f onam de; (cxli)

lo- [3. 3.R96L] non- 3- yl

} propyl ) bBhzenesy (x| % _
4-cya 3- L7N[ 2- (3-f | uor ophenyl JetR¥ITH9- oxa- 3, 7- di
azabi cyclfo- £3.3.1 Jnon-3-yl }propyl) benzenesul f I

onam de; gexliii)

4-cyano- W (3-{7-[2- (2-fl uorophenyl )enyl]-9-oxa-3, 7-di a
zabi cy [ 3.3. 1] non- 3-yl } propyl ) benzenesul f onam de;
(exli vl ano-N-(3-{7-[2-(2,6-difluoro

rhenyl ) R?9- oxa- 3, 7- di azabicyclo[3 .3.1 ]non-3-yl

}propyl ) benzenesul f onam de ; (cxlv)

;meyan R'RirciBedent] Cr {,3lMylend, Iwisich ghayis)optiophily Suls¥eentad by
AN PRBICES éubqtt;u@ztapswdﬁi@cyal}qmedpges)g@emﬁaéan{dm% éﬂﬁéﬁé;R‘”
[ -(7-b | - 9- -3 , 7-di azabi cycl o .
‘f’i?{lﬁééln’gﬁ ;ﬂgépé&ﬁ%/gin ﬁ-gf@-lr%&?&% mednedil g éfn%lﬁp 1 of formula

xlvii) 4-cyano-N-(3- . .
7-[3-(4-f|uorophenoxy)propyl]-9-or?-3,7;dd|azab|cyclo
[3.3.1 ] nop23ywh,R°Propyl ) benzenesul f onami de ; v
(cxlvii iz) 4-%a?120-|\|-(3-{7-[_2-(2, 6-difluoro
wheretix ) efdprédenty- £%ait8blé- ledviazakiony duehl & Bardl m{]g@d ¥d as
propyl ) benzenesul f onam de ; (cxlTx) 4-cyano-N(2-
erejnbefaref dafnedp fiemexampleomyder codditions3thdt are know to those
skilled in the art (e.g. at ambient temperature (such as from 15 to 30°C) in the
presence of a suitable base (such as such as triethylamine, potassium
carbonate or sodium hydrogencarbonate) and an appropriate solvent (such as

DCM, CHCI;, acetonitrile, DMF, THF, toluene, or mixtures thereof);

(c) for compounds of formula I in which R! represents Cy.j, alkyl substituted

by one or more substituents as defined above in respect of R!, which

substituent(s) is/include a -S(0),NR*™®R* group, reaction of a compound of

formula II, as hereinbefore defined, with a compound of formula VA,
L-R™-SO,-NR™R* VA

wherein Ll, Rla, R*® and R* are as hereinbefore defined, for example under

conditions that are know to those skilled in the art (e.g. at ambient temperature
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di azabi cycl o
[ 3.3.1] non-3-yl }et hyl ) - N-net hyl benzenesul f onam de;

W@ 2005/123748 PCT/SE2005/000891

4-cyano-N-(2-{7-[3-(2, 4-di fl uor ophenoxy) propyl ] - 9- oxa-

3,7-

di azabi cycl o[ 3. 3. 1] non- 3-ylI }%% hyl ) - N- net hyl benzenesul f

OfRRFBf A& i ' i
irl B¢ %resTr&ce ( gf s&uﬁg}ale base, (suc ) S tsﬁlCP] asgmethayl%tmne,

4-cyano- N uor opheny
otassium carbonate or sodlum hydrogencarbonate) and
dpazabl cycl o[ 3. 3. 1] non- }yet hgyl ) benzen)esul foannampgropnate
(sdlvént (daahyanDOM( (ZHC13, acetomtnle DMEF, THF, toluene, or mixtures
{7-13-(2, 4-di fl uor ophenoxy) pr or yI ] - 9- oxa- 3 , 7~
dihgzestblicycl o[ 3. 3. 1] non- 3-yl }eti iyl ) benzenesul f onar ni de
;o (cliii)
N-(2-{7-[2-(4-chl orophenyl)ethyl]-9-o0xa-3, 7-di azabi cyc

| ol Smparngh of st N rethisih b rpsesnts nGHORR” or
4%@8&5*‘)}%2 ]i@_?CT[l%n ?Saﬁo%qppprd%%f%%%l%l\q et hyl ] - 9- oxa-

3, 7-di azabi cycl of
3.3.1] non-3-yl }-
a pharmaceutically
Pr epar ati onAccord

Bhzenesul f onani de; or
t thereof.

tion there is al so
provi ded a proces r theRﬁre aration of conpounds of
forml a IRﬁhich npRises: (a)Rreaction,of a conpound

of for pul ,_wherein R2, R3, R4, WLto R46, A B
and G are asAh/rel nbef ore defined, with a conpound, of
I

formula Iglfl, RL 1 pi wherein L1 repﬁ%sents a IeaOﬂng
group su as hal o, al kanesul f onat e,

perfl uo kanesul fonate, arenesul fonate, -0OC(O XR 7,
i m daz6i R230- (wherein R represents, for exanple,
Cl1-10 a aryl, which groups are optionally

substituted by one or nore halo or nitro groups) and

XyhdrdineRe R Rt R*as0 ile“f’eAn @ rapdder hfdesh h&RmbREFERIefined,
at between room and refl ux terrper ature in the presence
ovitlaa soipebhe obfsenfle M1, rri et hyl ami ne, potassi um

R*-H VIl
wherein R* represents -XR” or -NR®R*™ and R*, R7, R® and X are as
hereinbefore defined, for example under similar conditions to those described

hereinbefore (process step (a));

(e) for compounds of formula I in which R! represents -C(O)N(EDR®,
reaction of a compound of formula II, as hereinbefore defined, with a
compound of formula VIII,

R¥™.N=C=0 VIII
wherein R* is as hereinbefore defined, for example at between 0°C and reflux

temperature in the presence of an appropriate organic solvent (e.g.



10

15

20

carbonate or a bicarbonate, such as sodi um
bi carbonate) and an appropriate solvent (e.g.

walc@biiza7esret hane, chloroform acetonitrile, N PCT/SE2005/000891

Ndi net hyl f ormam de, THF, toluene, water, a |ower alkyl
al cohol (e.g. ethanol) or nyﬁgures thereof); (b) for
conpounds of formula | in whi'ch R1L represents Cl-12
didptbronsBind) U d); e b3k i
o o e Y AR F G kgpown to
ithoderskilledieinahe B¥tROb) S(O) 2R9d group, reaction of a
conpound of formula IV, wherein R a represents Cl-12
al kyl ene, which group is optionally substituted by one
or. nore substituents as defined above in respect of

R, reagttpnret a eegnpeund eigformup B46, A B and G are as

her ei nbef ore defined, wi4{h a conpound of formula V,
L2-S(O 2R9d V wherekm LZ represgiats a suitable |eaving
group such as HAd_i s 4s hereinbefore defined,
for exanpl e under at are know to those
skilled in the ay (e.g.R ent tenperatuke (such
as from15 to 309 linh the pragerce of a suitable base
(such as such, &s tﬁiethylanine, $Si um car bonate or
sodi um hydpedgehcar bonate) and an appropriate sol vent
(such as CHO 3, acetonitrile, DWVF, THF, tol uene,

Jixt e y . 0 of -f0
el O B Ropr CRon fa 4 Mo Rty wiltCh Bibbhad of
dornmads &, substi tuents as defined above in respect of
R1, which substituent(s) is/include a -S(0O 2N R9b) ROc
group, reaction of aRtonpound of formula Il, as
her ei nbef ore defi witth a compound of fornula VA
L1- Rl a- SO2- N( R9b) R9¢/ VA wherein L1, R a, R9b and R9c
are as herei nbeforepgdefined, for exanple under

X

4

S\

R
wherein L? represents a leaving group such as halo, alkanesulfonate (e.g.
mesylate), perfluoroalkanesulfonate or arenesulfonate (e.g. 2- or 4-
nitrobenzenesulfonate, toluenesulfonate or benzenesulfonate) and R2, R, R4,
A, B and G are as hereinbefore defined, for example at elevated temperature
(e.g. between 35°C and reflux temperature) in the presence of a suitable base
(e.g. triethylamine or potassium carbonate) and an appropriate organic solvent
(e.g. acetonitrile, dichloromethane, chloroform, dimethylsulfoxide, N,N-
dimethylformamide, a lower alkyl alcohol (e.g. ethanol), isopropyl acetate or

mixtures thereof);

(g) for compounds of formula I in which B represents -Z-N(RZOC)S(O)Z-,
reaction of a compound of formula IX, as hereinbefore defined, with a

compound of formula XA,
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conditions that are know to those skilled in the art
(e.g. at anbient tenperatureto reflux in the presence

w@P008/1531i8 abl e base (such as such as tri et hyl aPdTgE2005/000891

pot assi um car bonat e or sodi um hydrogencar bonate) and
an appropriate solvent (such;@as DCM CHO 3,
acetonitrile, DMF, THF, toluene, or m xtures thereof);

(d) for compounds of formukza | in which Rl represents
-C(O XR7 or -C(O N(RBa)R5 regetion of a conpound of
fornmula VI, wherein RRARI~RA,” R4 1 to R46, A B, G

and L1 are as herei nbgfgss defined, with a conpound of
formula VI, R24-H W1 wheTein R24 represents - XR7 or

-N(R8a) R5d and R5d, |R7, R8a and X are &g herei nbefore
defined, for examp nder simlar conditions to those
descri bed herein (process step (a)); (e) for

compounds of fornu R which Rl represents
-C(O)N(H%RSa, reacti on of a conpound of fornmula Il, as
heleeitbR

,RE RipfA, medZ aidtlh’ arecRpasindeftie fdef
R8a- N=C=0 Vip wherein R8a is as herei ﬁber(feorelﬂgae’?ﬁo%/lgg%mple

fumdergenditiensadesbsbedd anredpet ati proeks (B abevaer ature in
the presence of an appropriate organic sol vent
(e.g.dichloronmethane), or via solid phase synthesis

(3R SRR R SERR R R e s
i . . .

L S N EPRE s A brr AreBhPAREOF sifnbrFs. & hesggore
defiipd SviEth adenipduid Aifkanagyf onate (e.g. nesylate),

per fl uor oal kanésul fonate or arenesul fonate (e.g. 2- or
4- Y

-

B Xl

R
wherein Y represents O or N(R'¥) and R® R* R“ B and G are as
hereinbefore defined, for example at elevated temperatﬁre (e.g. 60°C to
reflux) in the presence of a suitable solvent (e.g. a lower alkyl alcohol (e.g.

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

(1) for compounds of formula I in which B represents -Z-O-, reaction of a

compound of formula XTI,
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15

ni trobenzenesul fonate, tol uenesul fonate or
benzenesul fonate) and R2, R3, R4, A B and G are as

whegositzdied or e defi ned, for exanple at el evat edPCT/SE2005/000891

tenperature (e.g. between 350C and refl ux tenperature)
in the presence of a sui tabl@nbase (e.g. triethylamne
or potassium carbonate) and appropriate organic
solvent (e.g. acetonitrileg dichloronethane,

chl or of orm dln'e|SlEH4 0 I\UfFﬁlnethyIfornamde a
| ower al kyl al coho 3 , Isopropyl acetate
or m xtures thereof), coNpounds of fornula |
in which B represent -Z N(FRQOC {\O) 2-, reaction of a
conpound of2 formul/a 1% as her &*hbyfore defined, with
a conpoynd| of fogfrul a XA wherein RRN—R®' R4, A XiIZ

and L3 Far Aier ei nbef ore defined, for exarrpl e under
condi tiong described in respect of process (f) above;
(h) for cogpounds of fornmula I in which A represents

CH2 and R2®lépresents -OHor -N(HR14 , reaction of a

conpound, of , fO{ >§% as hereinbefore defined, wth
aWbQIﬁﬁbE-ndRofR d?:mlp A gk eins g haspinbefore slefinod, with a

E g % (%JF@ Qﬁ%ﬂm’ B and G are as hereinbefore

pIiEy e at el evated tenperature (e.g.
600C to refl ux) in the pggsence of a suitable solvent
(e.g. a lower alkyl alcaghol (e.g. IPA), acetonitrile,
or a mxture of a | owey yl alc | and water); (i)
for compounds of for (i n whi Ch B represents

-Z-0O, reaction of a conmpourftl of fornula X1, wherein
R46, A and Z are as herei nbef or e

EV%TF?I%&RBW# % %TE@érﬁ%feiﬁaef@re flefingd, dorexamplgrimdsr drwnobu-
d h bef def i ned |

v Bhfiofe 2 ohbiPReR et G pac Ghefd Bibveiitecityre in

4ROO) prefidc Eefé X q teE&eﬁ%&t ?Pﬁ%ég%rf oh gggﬁs ‘?ﬁﬁlgtlyﬂgho@phme or

terti‘ary phosphine i N
triphenylphosphine), an azodicarboxylate derivative (e.g.

Ua

diethylazodicarboxylate or 1,1’-(azodicarbonyl)dipiperidine) and an

appropriate organic solvent (e.g. dichloromethane or toluene);

(j) for compounds of formula I in which G represents N and B represents
-Z-0-, reaction of a compound of formulé XII, as hereinbefore defined, with a
compound of formula XIV,
L3
N®R4 X
wherein R* and L? are as hereinbefore defined, for example at between 10°C
and reflux temperature in the presence of a suitable base (e.g. sodium hydride)

and an appropriate solvent (e.g. N,N-dimethylformamide);
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tri phenyl phosphi ne), an azodi carboxyl ate derivative
(e.g. diethylazodi carboxyl ate or

WO 2005(z7akli car bonyl ) di pi peri di ne) and an appr opeT/sE205/000891

organi ¢ solvent (e.g. dichloronethane or toluene); (j)
for compounds of formula | i which G represents N and
B represents -Z-O, reaction of a conpound of fornula

Xk} forecorhpsidibe fRrgndet iin %cWHZhregr&QHﬁquofn which R"

formula XTV, wherein R4 and L3 are as herei nbefore
deprieseds C gralleplaribheylatr -Bellvleradfiéh and dodiddihd of formula I
tenperatuyre in theafr_esence of a suitable base (e.qg.
dpavhich Ry sepresents0i withappomypningt &f foahubnX V( e. g.

N, N- di et hyltormam de); (k) for conpounds of fornula I

i n which r esents -OR1J , in which RL repXdsents

-6 .alkph, -E-ar or .-E-Het , re | of a co und
TR S FoPrE e o T, bl & Bt niich Entrb g 2s
: a ivy:R13a represents Cl-6
i o et For e AT b B G ot e as

desceivrbglepsigbétefd ﬁﬁ%eés%teﬁ)@')ﬁ' e under M tsunobu-type
conditions (e.g. as describe erei nbefore in process
step (h)); (1) for conpounds of forrmula I in which R2
represents -OR13, in which R13 represents Cl1-6 al kyl,
(xfar gomppunds pi formuledcin whichf R4 repropmin OB, fiarwhich R
XVI erein , , R4, R4 1 to R46, A B, G and L3
Epéésgﬁ@%@t-@ iaﬂg’iﬂf aﬁrya@ri ﬁeﬂ,et]s wreatian 6 reeemgowtd of formula
la XV, as hereinbefore defined, for exanple at
etween anbient (e.g. 250C) and reflux tenperature,
under W1l ianmson-type copditions (i.e. in the presence
of an appropri g y .g. KOR%r NaH) and a

sui tabl e organic di met hyl sul f oxi de or
N, N- di net hyl f or ai illed person wll

appreci ate that of
L3
N—R'
3 N R
XVI
G\

R
wherein R', R>, R*, R* to R*, A, B, G and L are as hereinbefore defined,
with a compound of formula XV, as hereinbefore defined, for example at
between ambient (e.g. 25°C) and reflux temperature, under Williamson—type
conditions (i.e. in the presence of an appropriate base (e. g. KOH or NaH) and
a suitable organic solvent (e.g. dimethylsulfoxide or N,N-dimethyl-
formamide)) (the skilled person will appreciate that certain compounds of
formula XVI (e.g. those in which L3 represents halo) may also be regarded as

compounds of formula I as hereinbefore defined);
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formula XVI (e.g. those in which L3 represents hal o)
may al so be regarded as conpounds of fornula | as

whesitzdsed or e defined); (m for conpounds of f oPemBE20DS/000891

in which R2 represents -E-NH2, reduction of a conpound

of formula XVII, wherein R1,43QS, R4, R4 1 to R46, A,

B, E and G are as herei nbefore defined, for exanple by

My fog ebaipoandabf sorsmilh Akh Qvlﬁélﬁﬁ%?rés@nt& hg. 51)%8{3@& n of

of a suitable catalyst (e.g. palladiumon car &n) - and”

ancappowik ofafoemstd X811, (e.g. a wat eret hanol m xture);

(n) for conpounds of fornmula | in which R2 represents

- E-N(R14) R15, wher ei %43 b ept s Cl-6 al kyl ,

-E-aryl -E—Het9R C(0O - C( ©)'OR16b, -S(O)2R16c or

-C(ON(R 17a) R17b,

i n which repre 5 with a conmpound of

formul a 3l e N Rl4a represents

Cl-6 al k¥ “E-3 y -C(R16a, - C(O) OR16Db,

-S(O)Q?l-l-g«*\%r/’t(()) N(R17a) R17b, and | Rl6a, R16b, Ril6c,

Rl17a, RlJ/b, "Her9, E and L1 are as hereinbefore XV

defi ned,Bfor exanple under conditions described

herei nbef ore (process step (a)); (o) for conmpounds of

formul n which R2 represents -E-N(R15)C(O N(H) R

17a, {on of a conmpound of formula | in which R2

represe - N(HY R15 with a conpound of formula XX,

Rl7a- N=G=O,XI Xwherein Rl7a is as hereinbefore defined,

W@Er@ne&pﬂ?e Badei toddi Aj BnE atelsGrirbed hbmighafors dufimed, for

&noroc fl (e)); (p) for conpounds of formula I in

KRR E‘Eﬁ%&’@ﬁ%@ atga NPPbb[lQ:PQS]S@IQHE the gaesenom obf saitable
resen s -E-NH2

RRERRY P batl i o, o) Rt B mpitiale Sobient e & vater-
8thdnol rmxture);

(n) for compounds of formula I in which R? represents -E-N(R'™)R', wherein
R'" represents Cis alkyl, -B-aryl -E-Hef’, -C(O)R!® -C(O)OR™,
-S(0),R'® or -C(O)N(R'®R'™, reaction of a compound of formula I in
which R? represents -E-N(I—I)R15 with a compound of formula XVIIL,

- RMap! XVII
wherein R'* represents C,.¢ alkyl, -E-aryl -E-Het’, -C(O)R'®, -C(O)OR'®,
_S(O)2R16c or -C(O)N(R3R'™, and R16*, RI6°, RI6c R® R Het’, E and
L' are as hereinbefore defined, for example under conditions described

hereinbefore (process step (a));

(0) for compounds of formula I in which R? represents
-E—N(RIS)C(O)N(H)R”“, reaction of a compound of formula I in which R?
represents -E-N(H)R" with a compound of formula XIX,

R".N=C=0 XIX
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250C in the presence of a suitable coupling agent
(e.g. I-(3-dinethylam nopropyl)- 3-ethyl carbodiimde),

W@eoapm7apri at e activating agent (e.g. PCT/SE2005/000891

1- hydroxybenzotri azol e), a suitable base (e.qg.

triethylamne) and a reacti Qﬂi nert solvent (e.g.

N, N- di mstl%lfor mam de); (q) tor conpounds of for mJIfa I

iwhetbiinC R 'R2 14 egr - N i -

compound of for ﬁ?ﬁ@ﬁﬁﬁ?ﬁg&m@ggg gg@ﬁ?gﬁl g glﬁ%ﬁdﬁlons

wesdritzeddmrpimbetbrof(pfoee saistap @9.2; R230 C(=NH) NH2 XX or an

N-protected derivative thereof, wherein R23 is as

her ei nbef ore defined, for exanple at between room and
optionally in the presence of a

refl tenper at ure, !
gﬁl t g)ér e Sompewds e of. domeae) Iandt or whichapRopriepteasents
TR Siiona6t o CoBiaaund bF Farumich tmowhich R
t inawhich \R13 ts - O RL6
SR o N v RabE agoer BRERBiRe pl Betbisrpotnand
Q5° i ¥ ;
25 o Al S el D59, ERILE Biameny
eefnapsepyls-3- @ Rbodiimidé)O) SR185prepriate( AN RHE)BLLP: (e.g.
L4 represents a |eaving group such as hal o,
phydroraprareigzolelne QYRLGbase GO OriRiAhmindHrer a reaction-

im d%iol e and 6a, R16b, Rl7a and Rl17b are as

Fieohysad &5-8- NdY-drmethyHermanidedt e at bet ween - 10C and
reflux tenperaturein the presence of a suitable base
(e.g. triethylam ne, pyridine or potassium carbonate),

apgy o i gangc t (e.g T 2

gapchl or p%e‘jtrﬁ%(ﬁlélg gr gget g‘%@{?% e§ aﬁ]d (\})_(E%Pe R" " represents
AEDPCINHONI, Sehdtah ofcs L&Jm;?tﬂnﬁﬂ %?Ptfogﬁsu% I' i Sphich R
di met hyl am nopr opyl ) - 3-et hyl car bodi i rni de);

represents -E-NH, with a compound of formula XX,

R¥0-C(=NH)NH, XX

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

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

(r) for compounds of formula I in which R? represents -OR", in which R'?
represents -C(O)R'®, -C(O)OR'® or -C(ONRHR'™, reaction of a
compound of formula I in which R? represents -OH with a compound of
formula XXI,

R13by ¢ XXI

wherein R™ represents -C(O)R'%, -C(O)OR'® or -C(O)NR!®R!™, 14

represents a leaving group such as halo, p-nitrophenoxy, -OC(O)R!%
-OC(O)OR'®, -OH or imidazole and R'® R R!7* and R are as

hereinbefore defined, for example at between -10°C and reflux temperature
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(s) for conmpounds of formula I in which R2 represents
H or -OH and R3 represents H, reduction of a conpound

w@bookorzatd a | in which R2 and R3 together reprBGSESE20830)00891

in the presence of a suitable reducing agent and under
appropriate reaction conditigpns; for exanple, for
formati on of conpounds of fo lal in which R2

riARheSRBheOf o Qdubid BRITRY s bg i bbfhssi

r eact iSpgn_ conditions in t%ﬁ%@ﬂ%@%&ﬁﬁg%%PﬂW%mum

boarodnyede), dm - apystopriaRPprgapid 8bR/cAf 98B TTHR! YRRl orbicthane or

THF); for formation of conpounds of formula I in whic

Reemiigdenesd Mhewheppiapriate) & ampabldcospling agent (e.g. 1-(3-

epant.i ?ma_ri cally enriched (or is a single enantioner)
mefhy lapmogrony; Bﬁ@xl@arhﬁ&md@; i s attached,

reduction may be perfornmed enzymatically (for exanple

under conditions known to those skilled in the art,

T T Sl B FRRREE tn NS RS eSOl - OReand B
repsae ol g £ SRR OSSR P IPRFERE na
tibgethert reprosent €0, fmﬂlﬁqirémc@fofcaoém&méj&dﬁéin%gg?lg{r gr%c}j under

in which R2 represents H, reduction may b
éppiepriatmrpactivw cohditikns clon exampieifor fnsndtioavet sompHasR of
killed.in the grt or by activating the relevant C=0
3915%1a 4n yghigh Ra geprepimta O, gdwetiqnsmen ba performed under mild
AN )Y 2l.ne) .in.the presence of a suitable reducing
KEHPRY EORALGR, it oPERE G4 6 <R boronydnde and an
G B0 j: a prd ate organi ¢. sol vent
YRR R iy ) SRR Br B8N 2obSkas o
eorrmounds iof WIREHURA lreprasits effes i
substitution of. a cor rrglgpcsandi ng)lggngg%?o?#f oéb?fﬁﬁoémfl 15
b‘mnﬂmmﬂnd_ﬁﬂyrfﬂmrchs@ rfos is &Hingls | @anBORBPI fPthearal centre to
hal ogenat i ng g‘gent (e.g. for conpounds in which R2
PaiteRe i atachedrreduatiacmiy bewietforindd eniyrhatidaliy) $or dxample
trifluoride); (u) for conpounds of formula I in which
P&a‘ﬁﬁd’n@(}r{% d@@%’h'&o thoseyskillgel aB éhe art, such as in the presence of
horse liver alcohol dehydrogenase and NADPH) or by hydrogenation in the
presence of a suitable solution-phase (homogeneous) catalyst under conditions
known to those skilled in the art; and for formation of compounds of formula
I in which R® represents H, reduction may be performed either under Wolff-
Kischner conditions known to those skilled in the art or by activating the
relevant C=0 group using an appropriate agent (such as tosylhydrazine) in the
presence of a suitable reducing agent (e.g. sodium borohydride or sodium
cyanoborohydride) and an appropriate organic solvent (e.g. alower (e.g. C4)

alkyl alcohol);

() for compounds of formula I in which R? represents halo, substitution of a

corresponding compound of formula I in which R? represents -OH, using an
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-J- and B represents -N(R20e)-2Z- (wherein -N(R20e) is
attached to the carbon atom bearing R2 and R3),

wo e@stizoms of a conmpound of forrmula XX I, wher ePer/&12005/000891
R20e, R41 to R46 and J are as herei nbefore defined,
with a conmpound of formnula 1, XXII'l wherein R4, G
Z and L3 are as hereinbefore”defined, for exanple at

elppySpirede e Mﬁ’eﬁﬁﬁﬂ%‘%lggﬁto%g%%&%oﬁﬁg&.ﬁ{ds lﬁé) \é/hl%h Re represents

presence of & sult nic so

aftuedroieht tibewith( etﬁyqanﬁmm%d@lfﬁfonfdey sjmula 1 in which

A represents -( - and 'R2 and R3 together represent

=0, reaction of a conpound of forrmula I X, as

her ei nbefore defined, wth a conpound_of fornula
{orgrarpounds, of Gosmularlinawhich %@R N begfresont #5TA negtesents

e e at b roomand reflux tenperature in
i &”E@pa%seafs NI ot s olRg s et e cabon
or..tet abu xi de)
Wéﬂ%ﬂiﬁ%iﬁ Rt of SETRERRY Bt boraty Sk, al ky!
(e.g. C1-6) alcohol); (w ¢gor corrpounds of formula I
in which Rl repr O)XR7 RT( O N(R8a) R5d or
-S(O) 2R9a, reacti on is
wherein R b represe - C(O N(R8a) R5d or
-S(0) 2R9a and R5d,/ KT, =t aa , R4411 ttoo R46
and L3 are as hergf nfg A Wi th a conmpounXlof
formula XXV, érein R2, R3, R4, N—M'and G are as
her ei nbef preJdefi ned, for exanple at between room and

refl wWoe rature in the presence of a suitable base
(e.g. sodi um hydrogencarbonate or potassi um carbonat e)

%\;H%réﬂ Rp,p '1{393{ 'I@meto R* and J are as hereinbefore deﬁned; with a
compound of formula XXIII,

XX
R
wherein R4, G, Z and L2 are as hereinbefore defined, for example at elevated

temperature (e.g. 40°C to reflux) in the pfesence of a suitable organic solvent

(e.g. acetonitrile);

(v) for compounds of formula I in which A represents -(CH,),- and R? and R®
together represent =0, reaction of a compound of formula IX, as hereinbefore

defined, with a compound of formula XXIV,

B/U\/
XXIV

R4
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organi c solvent (e.g. acetonitrile); (x) for conpounds
of formula | which are oxabi spi dine-nitrogen N-oxide

wa@leoosmza7us/es, oxi dation of the correspondi ng PCT/SE2005/000891

oxabi spi di ne nitrogen of a correspondi ng conpound of
formula I, in the presence of;a suitable oxidising

agent (e.g. rrCPBg), for exanple at QOC in the presence
ovhereBUB, @bl MmdORYamé Gis - findi C of&ﬁﬁ :

(y) for BE:onpounds of fgféﬁgliﬁgéﬁ&ﬁhc?gﬁgg’rfe&é - aIP%er'tween
qoatrerandr yefimoriperandet inlettev présease oM aMuAbIE NBase (e.g.
al'kélfy group is attached to a oxabi spidine nitrogen,

tegldyiagpine apotassumeanbanitel bn tetrabutydlgamonafm dydroxide) and an
correspondi ng. conpound of forrmula | with a conmpound of
fABPHRACRIS@Rganic sehvenide.gxyiowenalicyl 6. RGiepalsshol)s Cl- 4

al kyl and L is a |eaving group such as hal o,

al kanesul fonate or arenesul fonate, for exanple at room

t ' h . i at j
s "zﬁe Rgﬁﬂg NBEPEERADETL B P PRP RS gL lOSXR’,
Q(OIN . . a .
B D MR o SUOBIE Geadf 1 4 BolBEp BF Fetif RV,
bstituyght to another using
hose skilled in the art; or

(further) %ﬁ
substituents to st he i ng using t e i ques
wel | known to those ski%led No the art (e.g.
chlorination). (ab) for conmpound® of formula | in

erei n Rl represe Cl, 12 al kyl gne.. whi ch group is
SRR | JeRERs ok KIS -CHOIBTRERE a0 ibnne R R,
£ abpoves N spect of , feactjion of a conmpound
TR o LR BREAs RerelstOmfefineg. st a sompound of
ﬁamr ei nbefore defined, with the appropriate

i ,
al dehyde, for exanple under conditions that are known
to those skilled in tig art (e.g. at room tenperature,

such as from 15 toR307C) Al}NHz

conversion of one,R4
techni ques vgkl Rn
(aa) introdugti

XXVI

G
\
R

wherein R?, R%, R%, A, B and G are as hereinbefore defined, for example at
between room and reflux temperature in the presence of a suitable base (e.g.
sodium hydrogencarbonate or potassium carbonate) and an appropriate

organic solvent (e.g. acetonitrile);

(x) for compounds of formula I which are oxabispidine-nitrogen N-oxide
derivatives, oxidation of the corresponding oxabispidine nitrogen of a
corresponding compound of formula I, in the presence of a suitable
oxidising agent (e.g. mCPBA), for example at 0°C in the presence of a

suitable organic solvent (e.g. dichloromethane);
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the presence of a reducing agent (such as sodi um
cyanobor ohydri de, sodiumtriacet oxyborohydride, or

W@ pwshza74€ onpounds) and an appropri ate sol vent PEESEI05HE0891

1, 2-di chl or oet hane, di chl or oet hane, net hanol, ethanol

or m xtures thereof); (ac) f@g canmpounds of fornula I

in wherein A represents -J-, =J-N(R 19a)-, -JS( O2N(R
Yor codipblafd Stdla 3- -ate @, (] ' t '

fl(glgr gr oupI))s, %8%? at tlgghvégfcth oal? h%“o%%‘gglll\@%iﬁg{ﬂnag& ralﬁg%omum

ndaltr dgemtivesedat whithothe atioyp W hitadidme ispidi

wherein RlL and R4 1 to R46 ar%wzglg her ei nbeforzﬂ\é‘;ﬁh:)lspldlne

dutroged, meketiome ebniheunkabispidineubhitrogéd, K| 41 cedresinding

R2, R4, B and G are _as herei nbefore defined and the

é@@%ﬂ@ﬂ&@@@%hwwh@ eppewad phfoaupde XXVEY by one

or nore sutéﬁjsi qlents as defined above inrespect_of J,

for exanpl etunder conditions that are known to

' 25 e. O am tenper.ature, such as
?‘&%érﬁeﬁgRt or%g}h% nd lt%%]kgfégéﬁtelso? AV PR Sgﬁgrﬂs halo,
(IkalesaoRad dHme i | :
tri acgt ogybor ohyd%?%g@%@@%eggpp%gt Iﬁ’%?émdtgrﬁg)telrantare in the
quessneads) amm ey lopgarietselvedlt (Bt N, AUgimasyl i
1, 2-dichlor oe_tg_lrﬁ)?ri_l)e, di _c%lhgr oet han\e(, Igtmat hanol , }étf%%mn%rfnde)’
dpllaived e purification )(nsiog ¢.gdHRIEE) oh aht i mosadiceaof a suitable
prot ected derivative of a conpound of forrmula | as
&8#%6%@5%@&% % fornulae 11, 1V, IX X

X, XH XVI, XVII, XXI'l and XXV nmay be prepared
according to or by analogy with the procedures

USSR 38 By P BSRE s Y 0 own

db glseskilRg iffthavitcdy documents are hereby

(aa) introduction of one or more (further) R* substituents to the aromatic ring

using techniques well known to those skilled in the art (e.g. chlorination).

(ab) for compounds of formula I in wherein R! represents Cy_y, alkylene,
which group is optionally substituted by one or more substituents as defined

above in respect of Rl, reaction of a compound of formula II




i ncorporated by reference. Conmpounds of formula VA may

be prepared by reaction of a conpound of formnula
WOQ0BEM23744HN( ROb) R9c XXVI1 | wherein ROb and ROCPEY/BE2A85/000891

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

i R*-SGs-L2 XXI X wherein L1,,,2 and Rla are as

her ei nbef ore defined, for exdanple under conditions

kiewaint 19?2 tRfoRe ki lped i . . .
descri bed Kﬁh Rr ’elg P edg tlgo’ fA ’g? %@gg E{Eb%e%eg%{} é?l%%%g%%% Jath
ahe hppropiae@demxie PR REERPIEENRY coRafy k
corrp%%rﬁg of formula >§XX ?2- SOZ-K— L3 fgxn%%ag%?%n%wn It_%
dhobelskildecinathe et (eigh befoohetefgidriges, sueh Bs frofP IPRYBOPOf in
formula XXXI, wherein R4, G and Z are as hereinbefore
dlg presencef afra redaciplgeagenti@ncic ansbdiionsyakobuvohydridd) 88dium
skilled in the art (e.g. those described in respect of
Qyhosghyhisieepr Sl@éﬁbp sompeounds)fandran appropriate Solvemt |
H , XL, XLV, : n]], X, XX, o XX, XX, XXV,
i &0 cihisgegihine. Isigrocedie, wodanghe arapemisbaes
%Eﬁgf’ are either commercially available, are known
in the’l iterature, or may be obtained either by
800|108 o pbIinds St BHAGRINAWRESH! ARELrBEELN, SRV .
convent i gnal synt hetic procedures, in accordance wi‘th
S(@MNRID e cIHN@RIESS (BY,00% rle@diinywhich lnabt foustodblisIal is
materi al s using appropriate reagents and reaction
10  @#aehad torfbe oxabispidine ring nitrogen), reaction of a compound with

formula VII

Vi

15 wherein R' and R* to R*® are as hereinbefore defined, with a compound of

formula XXIII

2

R o)
RS
%—Cw aIk‘ylene)L H

R4

XXl

20  wherein R? R*, B and G are as hereinbefore defined and the Co.5 alkylene

group is optionally substituted by one or more substituents as defined above in
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Substituents on the aryl (e.g. phenyl), and (if
appropriate) heterocyclic, group(s) in conpounds

waledosnzxi4herein may be converted to ot her cl ai PEHSE2005/000891

substituents using techniques well known to those
skilled in the art. For exa e, hydroxy may be
converted to al koxy, phenyl y be hal ogenated to give

LY AT L B I
ik |farta('e%o a@ﬁ#ﬁﬁ’ b Gatuf@isulRhE At §5 30 g‘f(‘f{) FURS bhdsUEN of
or functiona

gro I nt erconver st ons an

t4 AASERBEhORScMal BodiufedyadbBooRYRANEdSdAfm f or mul a |
wi || provide other conpourids of fornulae I.
Foiaeotarybaphedride oy sinitar Hyeride divaating compdidsy afd an

al kyl ene, and hydroxy may be converted to halo. The
CAPPEoRMlS solfvenhéuclm e hiZ-dinhlesgethand, siidhdoredthfane methenol,
r%ﬁcti on mi xtures usjing conventional techniques. It
Vithanal or aysiEes BEEPIbPit hose skilled in the art that,

o] PP P SRR BNEY ool 2 Gomiyha BERoragig LS

y protecting groups. Functional groups
%e?%n%@fatﬁgyg desirable to protect include hydroxy,

am no and carboxylic acid. Suitable protecting groups
for hydroxy include trialkylsilyl and diaryl al kyl silyl

drampsurds. of fdraitflacll; YWADEpKhWISiXN) XVI, XVII, XXII and XXV

er ?-butyl di phenylsilyl or trinmethylsilyl), )

tBRY AR pivRAssd aesardiagdoribyl analagnyithghe ppecedsrag. described or

nmet hyl and. e I I . Syjta rotectin

el Roa” B 57 Rt B 3o boae et 87 saeoo
Z8fes  d [ - yl exycarbonyl ., 9-

f%@or eny rj(bér{eg?ﬁgjxy g%? b%ﬁ?/llos‘g#étsbgﬁzéﬁl&% c‘ggcr%ﬂ?ﬂﬁ are hereby

%&5@@{&6@[@%@&}&&. groups for am di no and guani di no

i ncl ude benzyl oxycarbonyl. Suitable protecting groups

for carboxylic acid include G -6 al kyl or benzyl

esters.
Compounds of formula VA may be prepared by reaction of a compound of

formula XXVIII,
HNR™)R™ XXVII
wherein R* and R* are as hereinbefore defined, with a compound of formula

XXIX,

L'-R"-S0,-L? XXIX
wherein L!, L* and R'® are as hereinbefore defined, for example under
conditions known to those skilled in the art (e.g. those described in respect of

process (b) above).

Compounds of formula XA may be prepared by reaction of a compound of
formula XXX,
L%-S0,-A-L’ XXX
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The protection and deprotection of functional groups
may take place before or after any of the reaction

wae@pa2escri bed herei nbefore. Protecting groupST/sERN031€)0891

renoved in accordance with techni ques which are well
known to those skilled in thg art and as descri bed
hereinafter. The use of protecting groups is fully

deRGE] { B .88 n gff‘hem st r
STREEIPRY 17 A 20 4P B ARG i o
"BrahRCX K, Groups in Organl c Synthesis", 3rd edition,
TW Geene & P.GM Witz, Wley-I ntersci ence

(1999) . Persons skilleHin the art will appreciate
that, in order to @btain compounds of the invention in

an alternative, a on sone occasi onsXXXor e
conveni ent, mann t\ne i ndi vi dual process steps
menti oned her ei n e perforned in a different

order, and/or the Thdi W dual reactions may be

perfornE% a different stage in the overall route
(Yheze st ta’é‘il]tg ﬁ@y apehergihbefare definest, fmemkammple under

RHeRh @P@é’l”t? i SelES i BRCice (o mofrmiiescibed i eospgct of

ééngIB ct| on). This wll| depend inter alia on
ctor suc as the nature of other functional groups
present in a particular substrate, the availability of
key internedi ates and the protecting group strategy

(depmm)dstccf foemattepll&dV, VIEAIY, XINEXTYPEWIXVIRNKEK! XX,
i_nvolved wll influence the choice of reagent that is

us8l XXKHheXsdVd XyVheXiXVE: SpXVIIheXKaKd, XXX Xy¢l and
ro‘t ect. ng%tgroups that are enpl oyed, and the
?g Ve fhsreele Rprihes &fg}nm@éﬁ‘«lgﬁmw&luable |are ikniawigothe

?‘?‘ﬁ@ﬁéﬁ&%@?ﬁe%ﬁt AeLEiRe b Fialy vl B reoReistindescaibed
hefeti] 6t By cofVenBiolRYs %h A5 oBEdes LR a%cgfdégfs% éwg'laﬁtandard

deprotectlon st age, not™ possess’ ‘phar

ahiniuey, aPomUebadit Q\XfaHEMeb§t nﬁﬁ{g‘%{ g
parenteral |y or or a?JIqI y and thereafter et abol ngse%)plrcr)]pnate

reagents and reaction conditions.

Substituents on the aryl (e.g. phenyl), and (if appropriate) heterocyclic,
group(s) in compounds defined herein may be converted to other claimed
substituents using techniques well known to those skilled in the art. For
example, hydroxy may be converted to alkoxy, phenyl may be halogenated to
give halophenyl, nitro may be reduced to give amino, halo may be displaced

by cyano, etc.

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

compounds of formula I will provide other compounds of formulae I. For



the body to form conpounds of the invention which are
phar macol ogi cal |y active. Such derivatives may

wo besatone be described as "prodrugs”. MoreovePCT/SE2005/000891
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certain conpounds of formula | may act as prodrugs of
ot her conpounds of fornula I Al'l prodrugs of
corrpounds of formula | are |§1?cl uded within the scope

e By afay BOTR e (VLS PRATLER, b B GRRy may

aiep@mveqfedttbmmventl on there is thus provided: (a) a
conpound of formula Il, as herei nbefore defined, or a

protected derivative thereof, provided that (i) A
represents -J-S(0) 2N(R19b)- or -J-N(R19c)S(O 2-, (ii)

T hescompeundspfdte byvergoomay ke dwjated fromi{RI O8I metures
(iii) Bre ents .- Z- N(R20c) S(O) 2-, -Z-35(0 2N(R20d) -

- NG vVEH %’@éﬁ%ﬁ‘ hnigesy 2N R20g) - z- and/ or (i v) Zis
interrupted by -N(R20i)S(0O 2- or -S(O2N(R20j)-; (b) a
conmpound of formula IV, as hereinbefore defi ned or a

PRSI R oRgh sy MK B el s

s st s YA b RS Bty

-thbR2proyes(ed) By FrotectBlg@mdpR20g) - Z- and/or (iv) Zis
interrupted by -N(R20i)S(0O 2- or -S(0O2N(R20j)-; (c) a
conmpound of formula VI, as hereinbefore defi ned or a

S8 A S b S
carboxyhc acid. Suitable protecting groups for hydroxy include trialkylsilyl
and diarylalkylsilyl groups (e.g. fert-butyldimethyisilyl, tert-butyldiphenylsilyl
or trimethylsilyl), tetrahydropyranyl and alkylcarbonyl groups (e.g. methyl-
and ethylcarbonyl groups). Suitable protecting groups for amino include
benzyl, sulfonamido (e.g. benzenesulfonamido), terz-butyloxycarbonyl, 9-
fluorenyl-methoxycarbonyl or benzyloxycarbonyl. Suitable protecting groups
for amidino and guanidino include benzyloxycarbonyl. Suitable protecting

groups for carboxylic acid include C;_¢ alkyl or benzyl esters.

The protection and deprotection of functional groups may take place before or
after any of the reaction steps described hereinbefore. Protecting groups may
be removed in accordance with techniques which are well known to those

skilled in the art and as described hereinafter.

The use of protecting groups is fully described in “Protective Groups in
Organic Chemistry”, edited by J.W.F. McOmie, Plenum Press (1973), and
“Protective Groups in Organic Synthesis”, 3" edition, T.W. Greene & P.G.M.
Wutz, Wiley-Interscience (1999).
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(ii) Jis interrupted by -S(O 2N(R19d)- or
-N(R19e) S(O 2-, (iii) B represents -Z-N(R20c) S(O 2-,

WO 20051 272N( R20d) -, - N(R20f) S( O 2- Zor - S( O 2N( RROGPEZ165/000891

and/or (iv) Zis interrupted by -N(R20i)S(O 2- or
-S(0O 2N(R20j)-; (d) a compoupd of formula I X, as
her ei nbefore defined, or a 5 ot ected derivative
thereof, provided that Rl represents Ci-12 al kyl
(which al kyl group is substituted by one or nore

PeeRs skilleiyd g aﬁtwﬂlecfibﬁedi’ﬁt@ that{ ) SRleRRDORAM @&ﬁf)@l!inds of
N( ROb) S(O) 2Rod gr oup) a conpound of fornula

as heregtioheihone aﬂtefnan@d aﬁd an [Fontice ot ebisinyl ivare (v'(ﬁlvement
t hereof, provided that (i) A represents -J-S(0O) 2N(R19
manper,-the N{dRy@pSp10cess, st¢ps inedtipged ngreinr mpy dd peyformed in a
-S O)2N(R19d> or -N(R19e)S(O)2 (ii1) B represents
5(aofifor the mdsyidpslNeretiens-may ke RodeIpdRta different

ﬁ% 5%{2@%9%112@?5 §ysohitbes Ray B RS Gallpr hemica
YahiTokattns REFREA APGHCERAAE. AR B ML Sociated

Zfe&!(t%%@@ %@ % améuﬁf Q)EMO%%Od)HHS WIS ondl( Qx@r ZMa on
-S(O 2N( R209) - Z- and/or (ri) is interrupted by

fANGEHRUUCH( 49 the mitureSHTD AR RRAGtonal (Egduss prewﬁunoh phrticular
formula XI'l, as hereinbefore defined, or a protected
debstiede,i the aailaplity of duydaterhediales) akll themretesting group

Cl-12 al kyl (which, al k bttdb
girategy 2@%{)&9 ﬁ@@uﬁg Cg@anf pé’é% @Jﬁeg é%flé}ﬂg R%B(?lg@ will

1rﬁ‘f|uence thlg R%o)lce 0 %étgg%ng trath % '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
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 “prodrugs”.
Moreover, certain compounds of formula I may act as prodrugs of other

compounds of formula I.

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

invention.

Some of the intermediates referred to hereinbefore are novel. According to a

further aspect of the invention there is thus provided:
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(ii) Arepresents -J-S(O 2N(R19b)- or -J-NR
19¢)S(O 2-, and/or (iii) J is interrupted by

WO JON21R19d) - or -N(R19e) S(O 2- ; (h) a conppCrsEH5/000891

formula XVII, as hereinbefore defined, or a protected
derivative thereof, provi de that (i) RL represents
Cl-12 al kyl (which alkyl p is substituted by one

N(R9
o RO Y G, 3&‘&51@?63 WoI0% BBbEaRT & profected
déﬂﬁﬁi@fiﬂi@féb?b@mvﬁ{ed-tgam( R 19¢)S(Q2-, (iii) Jis
interrupted by -S(0O 2N R19d)- or -N( R19e) S(O2-, (iv)

B r@pr eAeeprssents NCRADBNSREP )Zor-J2N§( 3 320d) -
-N(R20f) S(O) 2- Zor -S(O NR209 -Z- and/ or (v) z is
|nt dir pnseatebgupterd(w &B@Nm Yror-N(R} ZM(RDQ] ) - ; (.) a
g of for as herei nbefor defl n
" PRBE & eerenit v DB bof -2 S OWNBE D NI TF8(0) Z-
t h al kyl

23@2??5& SR G5 il Srof}psy. nel uding-at | east
gﬂdl )S(?SZ‘)Mﬁ is&?n%] upt)SgI@éFy ?@@%ﬂ; ?ugz’

Rl i I I
IGWH(?E ei ﬁgiel o%dzg)gfl nedlé:gypgébgggltc%%l{xggf%gr@flﬁ élé aaf)rotected
dérdvasivee, thereof,ipdevided atat (i ) B represents

- Z- N(RZOC)S(O)Z- -Z-S R20d) -, - N(R20f ) S( Q) 2- Zor
- (@) 2M reruesents-JaHE) (l%l D) or -ENRIDS@xypt ed by

{ orl 4 SGATu TR SN @ COrter HNGH*B(Ohe i ot ect ed
derdiypd Y&, Lised N(ﬁm)@&f)z- 525 0),NR™)-, -NR)S(0),-Z-
or -S(0),N(R**%)-Z- and/or
(iv) Z is interrupted by -N(R**)S(O),- or -S(O),N(R?Y).
(¢) a compound of formula VI, as hereinbefore defined, or a protected
derivative thereof, provided that
(i) A represents -J-S(O),N(R'*)- or -J-NR¥9)S(O),-,
(i) Jis interrupted by -S(0),N(R'*%- or -N(R'*)S(0),-,
(iii) B represents -Z-N(R**)S(0),-, -Z-S(0),N(R*™)-, -N(R®HS(0),-Z-
or -S(0),N(R*%)-Z- and/or
(iv) Zis interrupted by -NR>**)S(O),- or -S(0),N(R?%)-;
(d) a compound of formula IX, as hereinbefore defined, or a protected
derivative thereof, provided that R* represents Cy.15 alkyl (which alkyl group
is substituted by one or more groups including at least one -S(0),N(R™R*
and/or -N(R%)S(O)ZR9d group);

(e) a compound of formula X, as hereinbefore defined, or a protected

derivative thereof, provided that

() A represents -J-S(O),N(R*®)- or -J-N(R¥)S(0),-,
(ii) Jis interrupted by -S(O),N(R™%- or -N(R!%*)S(0),-,



10

15

20

25

(i) Brepresents -Z-N(R20c) S(O 2-, -Z-S(O 2N(R20d) -,
-N(R20f) S(O) 2- Zor -S(O) 2N(R20g)-Z- and/or (ii) Zis

Wo piosn2atgs ed by - N(R20i ) S(O) 2- or - S( O 2N( R20j BET/SEa005/000891

(1) a compound of fornula XXVlI, as hereinbefore
defined, or a protected deriyative thereof, provided
that (i) A represents -J-( N(R19 )- or

2 J- NG AN R 28 d Byl Nt t

L PR, AN @y S SRR RO
- Z- N ROEISIONR(R 427 S4£4/3N R20d> , - N(R20f ) S(O) 2- Zor
-S(O 2N(R20g)-Z- and/or (iv) Zis interrupted by

- N RB0i 1.5 Q)2rrupted-5( YA TRQ))- oMSIO)AN (RAVY-,
phar maceuti cal use Conpounds of the invention are
USefuromponnd eoft ieympasXEsss dieacinhefuire glefaledaatri #i prptected

They are therefore_indicated as pharmaceuticals. Thus,
AQ’E‘HF‘HY?}@QT‘%PfaPI‘QYﬂ@W%Spect of the invention there

onaf ek et s P e Sy 2Dt 6, 2.
phatecBUfPESFE: b - ZEHE) S Hbounas
act i 1o SO e rstrat o0 1 the i oat

desei) Dds hbaupredfy SaREGNs, of; -@E@g;lg hion are

t hus expected to be useful in"both th ophyl axi s and

t(bk a cempoend off fammiy X as, hasthbeforpaddfied] ar atgrb@kted
and ventricul ar arrhythm as. The compounds of the

idevizatiyeowheseaf, piovidedibiatcat ed in the treatnment or

prophylaxis of cardiac di seases, or in indications
rel QE edt FREGeHSAe1-wi ﬂs@mh Al iszaun is Hihshted byrase or

noar ¢ dohd Blobtsd g, At ciedif ot SHORRARE andror
i nfar Ct-il\F(R%)'S‘%@B}R%%}Adﬁ)?’ cardi ac
(ii) A represents -J-S(O),NR"- or -J-N(R***)S(0),-, and/or
(i) J is interrupted by -S(0),N(R™?- or -N(R!**)S(0),-;
(h) a compound of formula XVII, as hereinbefore defined, or a protected
derivative thereof, provided that
(i) R!represents C,.p, alkyl (which alkyl group is substituted by one or
more groups including at least one -S(O),NR’>R* and/or
-NR™S(0),R* group),
(ii) A represents -J-S(0),N(R'*®)- or -J-N(R'**)S(0),-,
(i) J is interrupted by -S(O),N(R"™%- or -N(R'**)S(0),-,
(iv) B represents -Z-N(R***)S(0),-, -Z-S(0),NR®)-, -N(R>**S(0),-Z-
or -S(0),N(R*%)-Z- and/or
(v) Zis interrupted by -N(R**)S(0),- or -S(0),N(R?%)-:
(i) a compound of formula XXII, as hereinbefore defined, or a protected

derivative thereof, provided that
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surgery and thronboenbolic events. In the treatnent of
arrhythm as, conpounds of the invention have been

wo owad23748 sel ecti vel y del ay cardi ac repol ari zap¢DBE2NZI000891

i ncrease refractoriness. According to a further aspect
of the invention, there is provided a nethod of
treatnent of an arrhythm a ch nmet hod conpri ses

admni skt atd a t ' Y, i Ve. nt

o Dcon Eta O AR RSBl ST one or
from omosels isDlificliflings Ugh - SR

condi ti on. Ph?riﬁrr%jceuti cal g;?%pé??tti 8%2 Tﬁ%o)gglrggoaﬁds %r%d/or
the i nvaWR8)5(@)iR* eoup), hydoe administered orally,
subcut aneously, intravenously, intraarterially,

t r akElef trintgrrupted bunSEA)L,NR By smdRAI)S(O),ar by any
ot.her parenteral route, in the formof pharnmaceuti cal

BPepHoRRume el fiprmuln R5X{He aa dhersinbefary dafised, et amotected

215 .aagreﬁ} base or A0 toxic organic or inorganic
cryalyRmerel BoVided 3G phar maceuti cal |y accept abl e

d {1v6J20 th ' d [

o B B e R BB R P O e S e ne- 2

t he cormo_ts'((jmm?{%mz%@gm ni stered at varyi ng doses.
of the

The conpounds i nvention nmay al so be conbi ned

Wi t KiDary ioiterusted gy -DN@EU)S (0),1 dre YO @M -; of

arrhyt hm as and/ or ot her cardi ovascul ar di sorders. In
b} &i campeundnel formpdandXIV¥t as herdinbefotd dafimed, drea protected
conbi ned vvitl% i, coagul ant. Wen used herein, the

an anti
ISRV theTRO c@&&ldégﬁhat i ncl udes references to one a

subst a lect e gr I$bd\Ng

2sply 10 TrBEPE R e P, RS o AR @ 2
wei ght | Peh ost cl opi dogrel, ticlopidine,
tirofi b(gﬁ_fs agzgilglfnigfs %ﬁéﬂu danol e, plasma protein
fragi) ais mesramptall byrNTRFSOYR! C8(@5, RGNt 2dgxt ran,
het ast arch, retepl ase,

(D a compound of formula XXVI, as hereinbefore defined, or a protected

derivative thereof, provided that
(i) A represents -J-S(0),N(R'*)- or -J-N(R'*)S(0),-,
(i) 7 is interrupted by -S(0);N(R*%- or -N(R**)S(0),-,
(iii) B represents -Z-N(R**)S(0),-, -Z-S(0),NR>)-, -NR?HS(0),-Z-
or -S(0),N(R*%)-Z- and/or
(iv) Z is interrupted by -N(R**)S(O),- or -S(O),N(R>%).-,
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al tepl ase, streptokinase, urokinase, dalteparin,
filgrastin, immunoglogulin, ginkolide B, hirudins,

wo orospzd7asit , rocepafant, bivalirudin, dernmatanPGUEEADF000891

medi ol anum eptilibatide, tirofiban, thronmbonodulin,
abcxmab, | ow nol ecul ar wei ght. der mat an

sul fat e-opocrin, eptacog alf 7 ar gat r oban,

f [ Eﬁg‘gé R ogi n, lepirudin, desirudin,
(ﬁ%@g‘%ﬁa?lgﬁl an, m{)lg%é%egri n sodi um human henogl obi n
(Henosol ), bovi ne henogl obi n (Bi opure), human

henogl obin (Northfield), antithronbin II1l, RSR

1Gomepandsefotha lin(dntionpre nedful bacage Mhey ﬁéﬁséisg_irt%@xiaﬁological
11, H37695, enoxaparin sodium mesoglycan, C 111,
taotiaity r Udiey areaihdrefone indidatesk asvplmramadduircalsonbi nat i ons
thereof. Particular anticoagulants that may be

nmenti oned include aspirin and warfarin. The term "an

o AEErie ki AT rPB: 6 16 ARy BetemiprCoided the
[ ' [.0_iynhi bit . Th
O PR P L pb B et Cor o i 11

be understood by those skilled in the art, and :

i ncludes references to any conposition of matter (e.g.
dhenparfitulagnyiheindpnipoands nhifbiths tiliventdnn éxhiBil myocardial
experinmental |y determ nable degree (as determ ned by
isheagiopbysiatigital i actinity; o fore stxe)nplangs whimdnshossk sinesha test

| ecul ar wei ght of bel ow about 2,000, preferably
g@ﬁ@%@%@lﬁ}?wi, 000. Preferred | ow nol ecul ar wei ght

t hronbi n inhibitors include.low nol ecul ar wei ght
pepti de- based, am no aci d-based, and/or peptide

TR, SHFoBRRTEE E08Rh pRIRls| AibeteA0 Lsdl] ip poth the
hylgxifagediheatfeatthedt| of BARGTmMIA) HARY iP Ak i
ooy 3Sue- baced . Thranprh R, 4l P T §fiar, airial and

wediicsi ayadrhygthmias.

The compounds of the invention are thus indicated in the treatment or
prophylaxis of cardiac diseases, or in indications related to cardiac diseases, in
which arrhythmias are believed to play a major role, including ischaemic heart
disease, sudden heart attack, myocardial infarction, heart failure, cardiac

surgery and thromboembolic events.

In the treatment of arrhythmias, compounds of the invention have been found

to selectively delay cardiac repolarization and increase refractoriness.

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

suffering from, or susceptible to, such a condition.
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one skilled in the art to include references to | ow
nmol ecul ar wei ght thronbin inhibitors with one to four

w@epsilebs4d | nkages, and incl udes those descri beRPICT/BE20n&000891

revi ew paper by C aesson in Blood Coagul. Fibrin. 5,
411 (1994), as well as thosesglisclosed in US Patent No
4,346,078, International Patent Applications WD
93/ 11152, WD 93/ 18060, WO 93/05069, WO 94/ 20467, WO
94/ 29336, WO 95/ 35309, WO 95/ 23609, WO 96/ 03374, WO
dBiasa3cGEutionl poéRaations WO 96/ 25426, WO 96/ 32110, WO
97/ 01338, WD 97/02284, WD 97/15190, WD 97/30708, WO
97/ 40024, WD 97/ 46577, WD 98/ 06740, WO 97/ 49404, WO
/1 1693, 97/ 24135, WO 97/ 47299, WD 98/01422, WD
esf@?f,ouvg) o) Slass guvenipom gyidle nermaly oo/ Rirsestered orally,
.98/ 3707 WO 99/00371, WO, 99/ 28297, WO
SHPOGEA sl iBBRERISly. WEreBIamlTs rapSirgelyaiutranagally, by
0) : opean Paten )
%8%@%%% %gy% %%B%g@@fir&:d@ﬁ @’Eel%rghf P%’Z‘Fnﬁggmcal
ar®2énsBdompP4ds IS ac PO irdotedierOLitRE 2 -
?2% 203 881 686" 642 660 I%?,leﬁofﬂ?legg Sangr 8%‘% %&2, non
tidric dirgmliosnimmghmicaicid additibh ehlt deca pRahtcantcdls’ #R¥ptable
i ncorporated by reference. In the present application,

depageaforyesDepending wppn the disordesrandi patientito béemed] as well
modi fications, such as esters, prodrugs and o
ﬁ‘%t%ﬁo{qu&%é)? JHRHRFation, itb% GHIPQFAENSy Blayahe administered at
. ically acceptable salts and sol vates, such
ggﬂﬁﬁ%ﬁs#%s’ of any of these, and sol vates of any such
salt. Preferred | ow nol ecul ar wei ght pepti de-based
thrombin inhibitors include those known collectively

Thetcbenpogatls angic.inRaitioncrmb blseHe @AM %th%, difier drugs
ment i oned i ncl ude HOOC- CHZ2- (R) Cha- Pi c- Nag-H (Known as
nsasyhin tha treatmenio@nisithniiay Ggtl/oAnehePabrdib¥AsteMR didrders.

ﬂvlsl agatran) (see . . . ) )
particular the compounds of the invention may be combined with an anti-

coagulant.

When used herein, the term “an anticoagulant” includes references to one a
substance selected from the group consisting of aspirin, warfarin,
enoxaparin, heparin, low molecular weight heparin, cilostazol, clopidogrel,
ticlopidine, tirofiban, abciximab, dipyridamole, plasma protein fraction,
human albumin, low molecular weight dextran, hetastarch, reteplase,
alteplase, streptokinase, urokinase, daltepérin, filgrastin, immunoglogulin,
ginkolide B, hirudins, foropafant, rocepafant, bivalirudin, dermatan sulfate
mediolanum, eptilibatide, tirofiban, thrombomodulin, abcxmab, low
molecular weight dermatan sulfate-opocrin, eptacog alfa, argatroban,
fondaparinux sodium, tifacogin, lepirudin, desirudin, OP2000, roxifiban,
parnaparin sodium, human hemoglobin (Hemosol), bovine hemoglobin

(Biopure), human hemoglobin' (Northfield), antithrombin ITI, RSR 13,
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I nternational Patent Application WO 93/1 1152 and WO
94/ 29336, respectively, and the lists of abbreviations

w@eosazitegl therein). International Patent ApplPCHSE2N5/000891

WD 97/ 23499 discl oses a nunber of conpounds which have
been found to be useful as rgqndrugs of thronbin
inhibitors. Said prodrugs have the general fornul aH
RepaXin I R r .
il T A il Gk e DL e
spdimgemesngipean, €T 1ambidaticudin sndinyPadifives a&%/oi
represents OH, OC(OR or C(OORd, Rc represents -17
SPrpinatnsiheresf. 2- napht hyl and Rd represents Cl-12

al kyl, phenyl, C1-3 al kyl phenyl, or 2-naphthyl.
Preferred conmpounds include R

- - | - - Papb- OH, wherein Ra represents
PRt Rl P R PR i e aEgnic iR opitn an
eeRegipl | y Et OOC-CH 2- (R) Cgl - Aze- Pab- OH. The active
thr oan?n iynhi bitors thensel ves are di sclosed i nVWO
94/29336. According to a further .aspect of the
i nvention there is thus provided a pharmaceutical
flbe tetmat ‘e antinedgidingy Ass orpelRdeRfedd?e th @M%%Bc}ﬁ AnhiBitors.
adm xture with a pharmaceutically acceptabl e adj uvant,
QBN grhibipssi that mayibeahewtiatmid ipchids dswaholdaglar weight

B A b e

A b PRS0 Y bR SRR he 315 R Mistadisabiiencesigaey
elmpaion 258,81 8000 SR LOHRORL) B B b8P o o
BBout 5. 005 Lo o G ey et el Yy AP0 D jn vitro

te89), rangtwhichqrosseshes & amleculdswefghtt b€ beliwe abo@im, Dey e

th dvantage that they are effective
pre?ergbl\gr%elov% about 1,000. Y

Preferred low molecular weight thrombin inhibitors include low molecular
weight peptide-based, amino acid-based, and/or peptide analogue-based,

thrombin inhibitors, as well as derivatives thereof.

The term “low molecular weight peptide-based, amino acid-based, and/or
peptide analogue-based, thrombin inhibitors” will be well understood by
one skilled in the art to include references to low molecular weight thrombin
inhibitors with one to four peptide linkages, and includes those described in
the review paper by Claesson in Blood Coagul. Fibrin. 5,411 (1994), as
well as those disclosed in

US Patent No 4,346,078, International Patent Applications WO 93/11152,
WO 93/18060, WO 93/05069, WO 94/20467, WO 94/29336, WO 95/353009,
WO 95/23609, WO 96/03374, WO 96/06832, WO 96/06849, WO 96/25426,
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agai nst cardi ac arrhythm as. Conpounds of the
i nvention may al so have the advantage that they nmay be

wo0s/123748 caci ous than, be | ess toxic than, harReI/fE2005/000891

broader range of activity (including exhibiting any
conmbi nation of class I, clasg, 1, class Il and/or
class IV activity (especially class | and/or class IV

awio 9613 110, W'WV(%I;BBF?W@WD%M W?a%‘{/ﬁxibo 3@708,

nore potent than, onger acting t produce

SWdk 920624 sSWO 96465779 WOl 98/86740) W AeIEgo8hs, WO 97/1 1693,
proarrhythm as such as torsades de pointes) than, be

WO BRSIIBY, B3 HTHERIONEVO 987/0 1422, WO9B/SRI3 DAV 9919664,
SRORIRTFhewis b3 Tabs, BeDosiici, Wede/5TaEs, WO 99/00371,
SR 825 WiT BP0 R DTy 3o W5 6505, WO 2660504,
RO 0 304 mpd 3P B0 e Sl RO Pl At Ea8en

780, 1169 2841 $50 045 1610 T1U11 8881606 AIICTHARSA1 98912, 362

i nduced by an intraperitone I'njection

0681 864aBUiL 530 (61 293 &8, mBbka2, 869 303t BE1 259 M3 596
i ntroduced into one carotid artery (for blood pressuré

tleedisdlosyresnn abll fovhichrduicumphtsard hiendtyy @eerpoigtedasy
vein (for drug infusions). Needle el ectrodes were
Bﬁ%ﬁ%@eon the linbs for recording of ECGs (lead I1). A
therm stor was placed in the rectumand the ani mal was
pl aced on a heating pad, set to a rectal tenperature

. . i .. Was
o8 aheb SR abfiSadild QUnales 6 HESRBEPLAME Shotnge.
vhéhidad aidficatidhsUsiecds @té’gﬁﬁ odﬁf%?;%d %%ﬂfb'o;li?és(,) (heBifel
to keep bl ood gases wi thin the nor range for’the
8@l esinattivgrandrphaomaectitivallguicossable saltk lhuaReBMmtR0OLkch

as hydrates, of any of these, and solvates of any such salt.

Preferred low molecular weight peptide-based thrombin inhibitors include
those known collectively as the “gatrans”. Particular gatrans which may be
mentioned include HOOC-CH,-(R)Cha-Pic-Nag-H (known as inogatran)
and HOOC-CH,-(R)Cgl-Aze-Pab-H (known as melagatran) (see
International Patent Application WO 93/11152 and WO 94/29336,

respectively, and the lists of abbreviations contained therein).

International Patent Application WO 97/23499 discloses a number of
compounds which have been found to be useful as prodrugs of thrombin

inhibitors. Said prodrugs have the general formula

R*00C-CH,-(R)Cgl-Aze-Pab-R®
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vagi were cut in the neck, and 0.5 ng/kg of
propranol ol was given intravenously, 15 m nutes before

wao b@saeyag of the experiment. The |left ventri cBCEHSE2005/000891

epi cardi um was exposed by a | eft-sided thoracotony,
and a customdesi gned suction el ectrode for recording
of the nonophasic action potential (MAP) was applied

tWhérdm Retdpri@itd He Bllalgir?llfd'r % halkyL, ﬁmg%lﬁgﬁg%%lﬁg%m@geuﬁ)%the

kept in position as g as cept

lieydregar steths iatthe auiigigol dniN‘@ﬁPiBlY-E@e]iB&sé‘nt@ YHPORIO)RP or
A bi poldar ceI ectrode for pacing was clipped to the left
LMOR, Rigepigsénts Gys 7 dikiyhtpheny! ovd-eaphite] dhaR abpesents
t hreshol d) vvaséé)erfor med with a custom made constant
e @Kyl sphemyl, &8 eralkylpbengaer 2waphpyd ebreftrred Compouemdsy

UEhgB ROt i Saemhol O s'terciakt rntesspie benzyl or
Sera gty S8, LT OE TR FaBt Ay B0 V- Bikeetra s

WhTﬁé‘ﬁPﬂi%}E‘ﬂnBﬁfbﬁﬁﬂlﬁ&t@g Ctﬁé‘rggelgggp SRECIBOIPIH Wo

during the last 10 s o acl ng sequence and

293t 10 s of the followng mn of sinus rhythm
The signals were processed using a custom desi gned
conputer program (PharnmLab v 4.0). The test procedure

consi&t ed of two basal control recordings, 3 mnutes
AFSEPIING Agiustien asRering! dhel isvention Hperenis Afusepravided a
SERGIAERRAL SorhiE0g PRl brdSndil o kg eneaton i
7 | ds....Th .
aPRRLE b PhelnBR LR« nldl AASAE b sramon

was made. Five mnutes after the previous dose, the
next dose of test substance was adm nistered. Six to

Seitablendaityitdoses dofs elie Veingp@indg Nofd yhé NgveAEh in therapeutic
experinment. Data analysis O the numerous vari abl es

freangnsdofi humans e abpst 9,000 teS0@megkel bodyedvaight at oral
administration and about 0.005 to 15.0 mg/kg body weight at parenteral
administration. Preferable ranges of daily doses of the compounds of the
invention in therapeutic treatment of humans are about 0.005 to 20.0 mg/kg
body weight at oral administration and about 0.005 to 10.0 mg/kg body weight

at parenteral administration.

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

against cardiac arrhythmias.

Compounds of the invention may also have the advantage that they may be
more efficacious than, be less toxic than, have a broader range of activity
(including exhibiting any combination of class I, class II, class III and/or
class IV activity (especially class I and/or class IV activity in addition to

class III activity)) than, be more potent than, be longer acting than, produce
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w0 b@sNER4glur at i on at 75 percent

the nost inportant for conparison and sel ection of
active conpounds. The three variables sel ected were
repol ari zat i onPCIISE2005/000891
paci ng, the atrio-ventricular (AV) conduction tine
(defined as the interval betyween the atrial pace pul se
and the start of the ventricular MAP) during pacing,
diesh et heddeffettsr @b uligef ! i ' i
S nie Tyt poy s Gl b Ao Moo, P EL, IRh
vier sade aizup eizdsh thatlele hjre dggily hsHARAOUYA2BE that AL Snay
of the anaesthetised animal. Further, the ECG was
creladlerfuselErphaymaadlegicahgrapertiey pval ogmpalindhRAGHS in the
The nean of the two control recordings was set to zero
WP He effects recorded after consecutive doses of
test substance were expressed as percentage changes
fromthis value. By plotting these percentage val ues
qﬁ@w'gg(galtmtscunul ative dose adm ni stered before each
recording, It was possible to construct dose-response
curves. In this way, each experinent generated three
dose-response curves, one for MAP duration, one for
A¥sobAduction tinme and one for the sinus frequency (RR
interval ). A nmean curve of all experiments perforned

1 B Hffectchil Anhestletised @Glipat PRgY

ATy hlecirophiysiolegieal
Lues were.deri e fromthe nean curve. All
Xiach RiES wieighing Deteean > 00 ansiel (0P ereemtes. vBrceanimals were
r | i near nnection.of the da oints
R A b o b BB £ BBt ALt e geess to
o PIALHR; byatgpgﬁ_ﬁlg%maw&?(g@sel ine was used as an index
cla I'n"elec

to assesg“t he t rophysi ol ogi cal potency of
t he agent under investigation (D10). Test B Rb+-effl ux
assay for detection of HERG channel bl ockers The human

Amhesthesigwag induekd bydngatrapdrithinG)l igjecestess b&Robarbital (go

vol(i‘ag - %at ed K+ channel underlying the cardiac rapi
o 9@‘% e cathaters wyare itraduced Titte 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 IT). 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 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 the
normal range for the species. In order to reduce autonomic influences both
vagi were cut in the neck, and 0.5 mg/kg of propranolol was given

intravenously, 15 minutes before the start of the experiment.

The left ventricular epicardium was exposed by a left-sided thoracotomy, and
a custom-designed suction electrode for recording of the monophasic action

potential (MAP) was applied to the left ventricular free wall. The electrode
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| G50 val ue for HERG channel bl ockade was determ ned
usi ng a high throughput functional assay based on

waelepshz7esat i on-i nduced Rb+-ef fl ux from Chi nesECTISR®DF600891

ovary cells stably expressing the HERG channel. Cells
were grown in Ham F12 (Life 6‘I®;5echnol ogi es 31765-027)
suppl emented with 10% FBS and 0.6 ng/nL hygronycin B

ame keprén positionek Yoraasanatepwbiesi ﬁ"dg\ﬁld Eé’feé:orded

experi nental studies, cells were plated at a density
ofth&vasDit oedsl mover fo d mevwplosivion. 38 hipisdad elédtesildor pacing was
cuylture-treated bl ack-wall ed clear-bottoned pl ates and

ed e Hiedettatrinme Hasingd L aue duiagion, twic8 Tie diasta}]icel |
[ b . [Fal I owi ng incubating overnight,

%ﬁHSHé‘ﬁélé’Vg'gu Bz R gHiom-TRede Consianstrient xtanullaltor.

' ' ffer containj Rb+) was added, Ce
B A EBocd it p s SR 0 P Sy bt PESHAR Qs e
the : j j h, the test
C@ﬁgﬁ%ﬁ&ﬁﬁﬁ@%@é htﬁﬁﬁ@g?‘ﬁt‘ Iaﬂﬁ)?sétpgg were then _
i ncubated for another 10 mnutes and, follow ng this
i ncubati on period, external K+ concentration was

iherMAdteighal, theddood predeyrelsigriat end e leall ISE@Gwere collected
tivate HERG channels. After a ten mnute exposure
Z&Fi sgeplisgirgueney was ¢00KkHzendozehrsatriphing peripdrlfa) antas

d. | at for subsequent
SEEP Con B Bring oo T o o asehi) Spasing soumenepaicibe

ST R 5 i s
i i 0 o n
e R

supernatants of wells exposed only to increased
external potassium concentration) was defined as 0%
Thaitest praneducoromsisted efdwiobasyl vastrabrperdies, Reinutes 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 mI/kg 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 administered. Six to ten

- consecutive doses were given during each experiment.

Data analysis

Of the numerous variables measured in this analysis, three were selected as
the most important for comparison and selection of active compounds. The
three variables selected were the MAP duration at 75 percent repolarization
during pacing, the atrio-ventricular (AV) conduction time (defined as the
interval between the atrial pace pulse and the start of the ventricular MAP)
during pacing, and the heart rate (defined as the RR interval during sinus

thythm). Systolic and diastolic blood pressure were measured in order to
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we@kdobu374C: Sti nmul at ed Rb+ ef fl ux.

A-B 100 x 1- CGB. A Rb+ content in wells receiving
test compound +increased external K+. B: Basal Rb+
The i nvent i BOT/8B2005/000891
illustrated by way of the follow ng exanpl es. Exanpl es
General Experinmental Proced s Mass spectra were

recorded on one of the followng instrunments: MJX(8)-

e EQIMaaRBORMMRIBHES of Bt EURLHERS &1l Al LOMe BCG

Waters M cromass. LC-MS: Separation was ioerf(;r525
vsisnthedked EortardGinke andor MastpheR oital WRASeS. punp
on ;@Aé? (Advanced Chr omat ographyggechnollf‘%gl es) ACE C8
3 x 50 mMm 3mmwi th gradi ent elution. Sanples were

i-nj ect ed ing Waters 2700 Sanpl e Manager. Mbbile
'&fy&ge @ﬁ%@ rt%@ ontel eeosdingy waa gl to edrd amdihB%ffeats05%
contai ning 10 mMM ammoni um

g%g{@%‘%&%%r' qgqur%mer SEHPk (G5 RIDEnCE Wekg pmrm&:d@@i d

: . ded with a
ﬁ{cgls %%E‘&g%@s or az?fegr SE&L%FN? %\Aﬁlﬂ%ﬁg ﬁl%\rﬁ? Sﬁrcgﬂtage values
et Seer A eRIcke i b A DO ARSI B dtvay ny
poshleda oAt BOKe-tispUiiderdiiva:d 99 (RARy AN ‘éa&lg gx%er'gg%%tr o

evaporative light scattering (ELS ) signal
gerragtedghyge dpse-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 curves
in these experiments were constructed by linear connection of the data points
obtained. The cumulative dbse 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).

Test B

Rb"-efflux assay for detection of HERG channel blockers

The human ether-a-go-go related gene (HERG) encodes the Voltagé-gated
K* channel underlying the cardiac rapid delayed rectifier current Ix,. The
I1C50 value for HERG channel blockade was determined using a high
throughput functional assay based on depolarisation-induced Rb*-efflux

from Chinese hamster ovary cells stably expressing the HERG-channel.

Cells were grown in Ham F12 (Life Technologies 31765-027) supplemented
with 10% FBS and 0.6 mg/mL hygromycin B and were routinely passaged

twice-weekly. For experimental studies, cells were plated at a density of
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Data col | ection and eval uati on were perfornmed using
the MassLynx software. 1H NVR and 13C NVR neasurenents

wowers/1psrg or mred on a BRUKER ACP 300 and Var i anPGDSE2005/000891

400, 500 and 600 Mercury, Unity plus and Inova
spectroneters, operating at ?]ﬁ_l frequenci es of 300,
400, 500 and 600 IMHzrespectiVely and at 13C

f 132008 06l §svelfin 121ébn, 389-Gell 1251/, mﬁgﬁ dé’d Mg‘ﬁa ~walled

respectively. Rotaners may or nay n

speat batained pHitergantdowerehsfeabfer Ilﬁ&ﬂiapéc?é t9f37°C in a
spectra. Unl ess ot herw se stated, chemn cal Ifts are

lellequliune pprabatarh t he sol vent as i nternal st andar d.
Synthesis of Internediates The follow ng internedi ates
were not commercially available and were therefore

ar.ed .by .t he met hod cri bed bel ow. Preparation
RS inaing G RigBE g pIaios 1 washe hsabAcUL opal

%’#&9?% ?hyﬁof'oglgéllq)ru?f@f% ﬁpa?m}/r%%b Whs'ddded. Rt glates were
oy o e PRy g IR A e, Tophde Qe

rwash; tlmesﬁmalﬂpélﬁﬁﬁ%re\m&edl Thelcechlhls Rk (R, 1 g&hbated
Trifluoroacetic acid (22.2 g, 194.7 mmol) was ad

davianathes B minvies wad, fllowing thisrin@ubatiofherivdy exteenalas”
concentrated under reduced pressure, redissolved in

COPCRINE LRIV AT BICEFASEH i erdeido denelanize shecellsandaativate
?é‘!é‘%@n%f}anﬁf@r Cua Frlihiid %?an%‘r%%%'@ég o Ui ingreasedhl
AoOTon, ST et Tl Fn S BTSSR o
sebaealaemv@temﬂauah O | Rhtdat An g Aomic Adb AR

Spectrometry analysis.

The basal Rb" efflux (content of Rb* (mg/L) in supernatants of wells
receiving only wash buffer) was defined as 100% inhibition and the
stimulated Rb*efflux (content of Rb* (mg/L) in supernatants of wells

exposed only to increased external potassium concentration) was defined as

0% inhibition.

Compound activity was expressed as:

A: Rb" content in wells receiving test compound +increased external K*.
B: Basal Rb" efflux.
C: Stimulated Rb" efflux.

The invention is illustrated by way of the following examples.
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sol ution of NaHCO3. The m xture was extracted tw ce
with DCM the conbined organic extracts dried (Na2SO4)

wapasarEporated to afford 1.6 g (68.7 % of theCT/BE4085/000891

conpound. Preparation B4-{3- F7-(2-Am noethyl)-9-oxa-3
, 7-di azabi cycl o [3.3.11non-3}gnpropoxy }-

benzonitrile, hydrochloride It (i)
(2-{7-r3-(4-Cyanophenoxy) propyl ~l-9-oxa-3 ,7-di azabic
gclo 3.3.1]non-3- yljethvDcarbam c acid f -butyl ester
4EkPmpfesOxa- 3, 7- di azabi cycl of 3. 3.

| ] non-3-yl) propoxy] benzonitrile (6.5 g, 0.0226 nol;
see WO 01/28992) and tert-butyl 2-bronoethyl carbanate
(6 g, 0. 0271 nDI see WO 01/28992) were dissolved in
40 oF & eduree. Anhydr ous pot assi um

bonate (4. 68 , O 034 nol) was added and the
RELTRECHA dvere if‘?c‘r%@lecb@n epoof pﬂp@}mg matnuumtse MUX(8)-

f tert-but rom)eth (2.53
A% T 20 Biacs ekt ai QS pdte. el PR G raMissoass.
overnight. The reaction m xture vvas then filtered and
the filtrate concentrated under reduced pressure. The
Aroauyst was purified by col umm chromat ography using
met hanol - chl oroform as eluent to give the sub-title
cSnppmli“um Wds pedprmsd asmglAgﬂem dl100.Series Modules or Waters
24 {3-r7-(2-Am noet hyl)-9-oxa- 3J-di azabi cvcl or 3. 3. 11
Pump pacpd il Gedvaneed ﬂhrematqgialdqhﬂ‘echmﬁoglak)tACE C8

S SRR, S L e
04
Sttt ey e O hoinko e B0 SoBRY RhaRBe St o0

Moﬁﬂ@g}lﬁs%gperature for 2 h, after which the reaction
m xture was filtered and the resultant solid washed

\Gréreridi gudieats W appliRHTYSm S &6 939l adlibigkil0 9i ve the

Buffers containing 10 mM ammonium acetate or 5 mM ammonium formate

/ 5 mM formic acid were used.

The mass spectra were recorded with a Waters ZQ2000 or Waters ZMD
equipped with an electrospray interface, switching positive and negative
ionization mode. UV spectra were collected by a Agilent 1100 PDA or

Waters 2996 DAD and the evaporative light scatteﬂﬁg (ELS ) signal by a
Sedere Sedex 55 or 75.

Data collection and evaluation were performed using the MassLynx

software.

"H NMR and 3C NMR measurements were performed on a BRUKER ACP
300 and Varian 300, 400, 500 and 600 Mercury, Unity plus and Inova
spectrometers, operating at "H frequencies of 300, 400, 500 and 600 MHz



10

15

20

25

title conpound (3.89 g) as a white solid. Preparation
C f2-r9-oxa-3J-di azabi cvcl or 3. 3. 11non- 3- vnet hyl)

w0 eqosAATe8/| car bamat e, hydrochlorid e saltCG ) PCT/SE2005/000891

2-Bronoet hyl ferf-butylcarbamate To a cool ed sol ution
of triphosgene (76 g, 025661}3 0.75 eq.) in dry DCM
(150 nL) was added, dropw se’at OC over a period of 3

SN AR X IBAIRIB AN B ha3d IRRD
(rgsﬁ&q;ve 017 nol, 0.05 eqg.) and tr| et hyI amne (67.1
g, 0.6836 nol, 2.0 eq.) in dry DCM (100 nL). After
addition of the m xture was conplete, the reaction
m xture was stirred at RT for 12 hrs. The reaction
rRotamets may oc ogdyeabttbe deGoteddn 2psetondeyending ufdid&ss of,
0.854 no], 2.5 eq.)_was added, The reaction m xture
wa%%rﬁn@aﬁl@tqfrsp%rr%u UR1PS$ gtheswise statedfchesriealishiftshre given in

ter Xtr DCM The conbi ned
&P&Pﬁ tﬁﬁ fvgnggsf glh%%“‘iﬁr‘ilh brine, dried over
anhydr ous Na2804, and then concentrated under reduced
pressure. The resulting residue was distilled under

rSY4ithess Bfgﬁgéﬁﬁedigtegi el d carbamate the sub-title
conpound as a co ess liquid. Yield: 28 g. (ii)
{Ther folBeviny Imtﬁnnxdraﬁasﬁv@heam Rbaiedrotallyavhlaple; and MkEY
3]?1 tert-butyl carbamate A m xture of

wreforg|prepard by, the anethods dssetibpd beloiy. nonane
di hydrochloride (8 g, 0.0275 nol, 1.0. eqg.; see WD
01/ 28992), 2-bronoet hyl tertbutyl carbamate (9.23 g,

4 1.5 eq.) and fused K2CO3 (18.96 g, 0.1375
%&g@%—glléh.) in dry acetonitrile (120 nL) was stirred
Al ¢ (BR9G. prey N BHoc VIO ol 73t BRRRORSr3. TR Fndr 3G 50

M XTUlf € wWas COOl ed to RiI, fritered ang concentrated
hydesxvpeohsed behasEtle. The resulting resiude was

puri fied by

tert-Butyl 2-{7-[(25)-3-(4-cyanophenoxy)-2-hydroxypropyl]-9-oxa-3,7-di-
azabicyclo[3.3.1]non-3-yl }ethylcarbamate (2.9 g, 6.56 mmol; see

WO 01/28992) was dissolved in DCM (30 mL). Trifluoroacetic acid

(22.2 g, 194.7 mmol) was added and the solution was stirred for 2 h. The

mixture was concentrated under reduced pressure, redissolved in toluene
and acetonitrile and concentrated in vacuo again. The product mixture was
dissolved in acetonitrile (50 mL) and solid K,CO5 (9.7 g, 10.2 mmol) was
added. The mixture was filtered and concentrated under reduced pressure.
The mixture was then redissolved in a mixture of EtOAc and a saturated
solution of NaHCO;. The mixture was extracted twice with DCM, the
combined organic extracts dried (Na,SO,) and evaporated to afford 1.6 g
(68.7 %) of the title compound.

Preparation B




10

15

20

25

col um chr omat ogr aphy over silica gel (using 92:8 DCM
met hanol as final eluent) to yield the sub-title

deﬁpmmds (59, 43%. (iii) PCT/SE2005/000891

{2-r9-oxa- 3J-di azabi cycl or 3. 3. nnon- 3-ynet hyl)
fel/t-butyl carbamate, hydroch E;)rl de

salt{2-[7-Benzyl - 9-oxa- 3, 7- azabl cycl o[ 3. 3. 1] non 3-vyl
124 BYI7 Ot Riinbsthy ) CR6RAMPY G {3 8 331 A8n(3 W RARONE
was di ssolved Tn dry dioxane (

swnzbhriles botethidaridd$alt To this sol uti on was added,
dropwi se with continuous stirring, 100 nL of dry

di oxane saturated with HO . The reaction m xture was
stirred at RT for 1 hr D|oxane vvas decant ed carefully

Tkt CRb i

dr, tt er.tw. ce nd then drled under vacuumto yield
= Il 1 white solid. This salt

U i e P b I

0.0426 ol ﬁ‘[ﬁ;ﬁ'?%}% é??a

The reac(:)tl oﬁaynt);(dt)ﬁlréggg\/\ggél}@ lr)e hr og{gq%t@fgal% €©sg
(G271 Inbt;alee WONGHBOOL Pl WISI0Ly &EHESY il B 3ty Ecé‘@ﬁgﬂe
the resulti ng solid dried under high vacuumtao provi

t Aghydnoue potaspivnm daenaten#l 68 g,eﬂ 0®vnsad) inchs added dad Bhed

%FlﬁPreparatJ on D 1-F3-(9-Oxa-3, 7-di azabi cycl or 3. 3.
e 3vas Sfisreshat A7 C ovaraight.nd- firthea pbrtion of teer-butyl 2-

R s S s
SRagasey 0("1:%5‘9 by Ak o e ER SR sl et
ffidtrate d@n@éntfzﬁé@ uﬁé@r&ﬁ%@%}siﬁ&@ar}y&%@lﬁ? Qggﬁpﬁ%ﬁé&' b$

was quenched with water
soltimmelnpdianagraghp esigt metlanol-chloroform as eluent to give the

sub-title compound (4.5 g) as a yellow solid.

(i)4-{3-[7-(2-Aminoethyl)-9-oxa-3,7-diazabicyclo[3.3.1]non-3-yl]-

propoxy tbenzonitrile, hydrochloride salt

(2—{7—[3-(4—Cyanophenoxy)pr0pyl]—9-0xa—3,7-diazabicyclo[3.3.1]non—3-y1}—
ethyl)carbamic acid ters-butyl ester (4.5 g, 0.0104 mol; see step (i) above)
was added to a solution of HCl in dioxane. The reaction was stirred at room
temperature for 2 h, after which the reaction mixture was filtered and the
resultant solid washed with dioxane, then diethyl ether and dried to give the
title compound (3.89 g) as a white solid.

Preparation C

{2-[9-0xa-3,7-diazabicyclo[3.3.11non-3-yllethyl} tert-butylcarbamate,
hydrochloride salt




10

15

20

25

was then extracted with diethyl ether. The organic
| ayer was washed with water and brine, dried over

w@owsam7gtll f ate, concentrated and purified by POI/SE2005/000891

chromat ogr aphy over silica gel to give the sub-title
conpound as a pale yell ow scgg d. Yield: 20 g. (ii)
5-Brono- 1- (trifluoroacetyl)indoline5-Bronp-2, 3-di hydro
-(i) HBrogwethy] 28rbutdcdiPhfhap®l ; see step (i) above) was
taken in (100 nL) of DCM and cool ed to 00C.

¥a & cooledaobttion afntriptios gene( @3.42).256 B02029580)in%8s DCM

added dropwi se to the rg;?:ti ong4m' xture, whi gﬁ)\/va\sﬁ?lpen

4ip0 meld) Way addedidropwise at §aCtdven anexiodraf Ias wdenahed
ter and extracted with ethyl acetate. The

STt B b B0, (it mohel 0 65)sDMAP
L5 en 0017 Shak Oy S50 Breth e 287 1 gt b 2.0 eq)
A Rrs DO (TG0RAt R R Baoh S gl Sy o, the
Iréhotid@lahitOreOREPOREd b RTI fof 2 ?)Eé’ MPhé tr%afgfogyrﬂ%&b% as

Hindol-1-yl)-2,2,2-trifluoroethanone {
wobledded°Etamd 2-brymabibuadl (106 i s3.85% e6bli N DVF (50
m). CuCN (8.68 g, 0.0969 nol) was then added and the
Ze‘%a%q-b as @iddedir dhaaeactionrmisdums: waSMRE stivreddatdy $or 6 hrs,

' di | d with wat d
BELOPG Bel und st weike S;rl’ﬁteél?ifag‘!tﬁ?gd‘ﬁi\:{m@ BV, !j "_Eg@ggm!??ef
| d brin . over sodi sulfate
PR kP Sl B0l bl e U e 250, and
. ; S . _
o rAIE e MDCRY REesa . o s ihsgsiausars
distilled snbedredifted gresditredo yidlMkcarbatndt INEE®S-title compound

| H i ndol e-5-carbonitrile

a8 ¢ goupley lifhido riwbd:ta8 §.- 2, 3- di hydr o- |

Hindol e-5-carbonitrile (13 g, 0.0542 nol; see step
(ii1) above) was dissolved in THF (100 nL), to which

(i) {2-[7-Benzyl-9-oxa-3.7-diazabicyclo[3.3. 1]non-3-yllethyl} terz-butyl-

carbamate

A mixture of 3-benzyl-9-oxa-3,7-diazabicyclo[3.3.1]nonane dihydrochloride
(8 g,0.0275 mol, 1.0 eq.; see WO 01/28992), 2-bromoethyl terz-
butylcarbamate (9.23 g, 0.0412 g, 1.5 eq.) and fused K,CO; (18.96 g, 0.1375
mol, 5.0 eq.) in dry acetonitrile (120 mL) was stirred at 70°C overnight
under a N, atmosphere. The reaction mixture was cooled to RT, filtered and
concentrated under reduced pressure. The resulting resiude was purified by
column chromatography over silica gel (using 92:8 DCM : methanol as final

eluent) to yield the sub-title compound (5 g, 43%).

(ii1) {2-[9-oxa-3,7-diazabicyclo[3.3.1]non-3-yllethyl} tert-butylcarbamate,
hydrochloride salt
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1% NaOH was then added. After stirring for 5 h at RT,
the reaction m xture was extracted with ethyl acetate.

wab@sorygahi c | ayer was washed with water and bPCTIEE2005/000891

dri ed over sodium sulfate and sol vent was evapor at ed
to provide the sub-title conﬂs)und as a pale yell ow

solid. Yield: 8 g. (v)

1& -B7-Beneyograxal Dnydidzabi ['33/31 fon-3- yljetiyl} repe, bué¥1

i ndol e=5-carbonitrileTo a so ution
Hearbainbe-(5- g;aeb owript (i) laBo(® Was QisOSHEd 1B ; éﬁ‘ﬁcaﬁé €50 mL)
I(qin\g above) in DCM (50 nL) at OOC was added
e mesuitng solution qodledstog)°M. To1hid subitjorf whi adéstl by
chloropr pi onyl chloride (8.46 0. 0667 nol ). The
rcgﬁEWﬂ XORHBUQRSSHEINgy & Og dry disiene swiwrated with

R R T L
SRELIY UG B R bR oS BRI e pt PR Y et
i Y b S5y e g
w% grnciw Tﬁtsrsra(l)t@?(;\ﬁls;] @ﬁg@v@df anary?matihndy dron inL) to which
oxas- then @dé@@&gﬁypﬂlﬂdanﬁ dnl carhane Theaasiiting naikkeure was

Chl or opr opi ony 2, 3-di hydr o- 1
}qn&%ld}nélega q;g}gsp ‘,!:qeetb{ 32 @qzs gThg resgrtioRgnixtegevas Bered

ca r%%)g%?@%tegc Fl%? 32@ /| 8%]{1%%%@&@%‘%% [rﬁduq;: fg] Sr?ﬂg‘? ag‘é gé?
\r{:‘%l?ﬁé% §§I?3HE@H ‘ﬁnﬁ@f a\éﬁgllgﬁllr Itﬁoél%b?d(estgleﬁ egm s Qiteas a

re ta In

;iajdy@ﬁ)vagommewejglgght under a nitrogen at nospher e.
The reaction mxture was filtered and concentrated
under reduced pressure to provide a crude product.
This product was then purified by colum

phy using nethanol in DCM as eluent to

\y!{:_@!_&_b%% bdlgzla 1cvcfc(>)[gp 3O¥Pn%n?s—v )%lrgpgn%lvll]?r\xl\c/losl&lel Sd-

carbonitrile, hydrochloride salt

(i) 5-Bromo-2,3-dihydro-1H-indole
NaBH;CN (19.3 g, 0.3061 mol) was added in 3 portions to a cooled (15°C)
solution of 5-bromoindole (20 g, 0.10 mol) in glacial acetic acid (500 mL)

and stirred for 2 h at this same temperature. The reaction mixture was
quenched with water, cooled and basified with a sodium hydroxide pellet. It
was then extracted with diethyl ether. The organic layer was washed with
water and brine, dried over sodium sulfate, concentrated and purified by
column chromatography over silica gel to give the sub-title compound as a

pale yellow solid. Yield: 20 g.

(11) 5-Bromo-1-(trifluoroacetyl)indoline
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wo@bkiosa238asmr bonitril e,

Vi i _
I(-rS2 Cg- Oxa- SJ-di azabi cvclor S. S. I | non- S- vDpr opanovni nd
hydrochl ori de salt tert-BU/§E2005/000891
7-[ 3- oxo- 3- (5- cyano- 2, 3-di hydro- | H i ndol -
1-yl) propyl]-9-oxa-

3, 7-di azabi cycl o[ 3. 3. 1] nonan7e13 carboxyl ate (5 g,
05-B3mion?, 3- &89 ds-2H-fndble @Y g\ﬁéﬂ{a?ks%@ S L0 2B was

of di oxane that was saturat ed W

nieke¢nime( Mé@smi h ef DEM aeticdsled o be@n qq{ﬂlﬁbrbh&gﬁnanh ydride
at nosphere at RT. Theresulting solid was filtered and

WS Heds. (- 202@ med} was dddérd drapisel tal tidbereavtionitix fuge, YW IglcH

4 42 of. t e title conpound as an off white sol i d.
4 Stigredgor 3%) min. "lr"Tllee reaction mixture was quenched with water

Aﬁn@eﬁ@%ﬁg éJ{JYV}té (fé;e(]a]tﬁ | ?ﬁg g}gg i)r %r %vars], Q}\?a{]shgd 3é\lllghe\t/vr.e]l%/er

0 z faonam.de Jo an i

o ey B e sfai HEEE R a8 w&%&w@m@w
@a H3b&wertlida ¢ tdlaYy r

\(/\C/zlaaggad?eg{j%rl et h%m%e a éjﬂﬁle%ggxt?%?é s |81r1reg 25
sohd. i€ydad8enzenesul fonyl chloride (10 g, 0. 0_486_
mol ) in dichloronethane was added, dropw se. Stirring
was continued at RT for 1 h. The reaction m xture was
i th . di chI or washed vvlth vvater

il
RipsEa s thgor
d
AR BRigo ?5 &ﬂﬁ%@fﬁc’iﬁﬁﬁgﬁ 211)‘15;355 Eﬂ%ﬁé‘q%ﬁ %13%? 4z
SR B SRR ALl B GOt 10N
1868 @y 010963 ﬁoll)kﬂ@sﬂﬂiéﬁ'adae& ahe ‘ﬁ’fé’i‘éa%u@ﬁ ndixhBE wRWidHed at

ester A suspension of

Nﬁ@‘ZZ fﬁfmtﬁrdeymhefepe -teyiag obelod o 8y | i umadrivik® WHteBan®- 017

| ; see ste é above)
QXE%%I@‘@ W‘.lﬂblﬁfg\?! agsitatgc IEIeSJIgalll}: dayerwaswastadowith Iwater and
cid tery-but est e{ §3 96 0.0173 nol; see WO
g oxéer{(f%dlum sulfate then concentrated under reduced pressure.

The resulting residue was purified by column chromatography to give the

sub-title compound as a white solid. Yield: 13 g.

(iv) 2.3-Dihydro-1H-indole-5-carbonitrile
1-(2,2,2—Triﬂuoroacetyl)-2,3—dihydro-lH-indole-S-carbonitrile (13 g,
0.0542 mol; see step (iii) above) was dissolved in THF (100 mL), to which

1% NaOH was then added. After stirring for 5 h at RT, the reaction mixture
was extracted with ethyl acetate. The organic layer was washed with water
and brine, dried over sodium sulfate and solvent was evaporated to provide

the sub-title compound as a pale yellow solid. Yield: 8 g.

(v) 1-(3-Chloropropionyl)-2,3-dihydro-1H-indole-5-carbonitrile
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pot assi um carbonate (3.6 g, 0.025 nol) in acetonitrile
(50 nm.) was stirred at 600C overnight. The reaction

worRoosuzw48vas filtered and the sol vent concent reE€BRE2005/000891

under reduced pressure to yield the crude product,
whi ch was purified by col umychromatography (using
nmet hanol in chloroformas the eluent) to yield (5 g)
GFo & belusion-dfiZ, B libRIpoLMdndsle PRLE BN H 10,8556 hid;
4- Cyano- N-r 2- (9- oxa- 3J-di rallzaf‘ji cvcl o [dg@%vglg 0.8556 hﬁél, see
IStRNE8) hgved il PHBRhGE ks at OUD avisdrlded N,N—dimeth% aniline
7-%%—(4- anobenzenesul f onyl am no) et hyl ] - 9-oxa-3, 7-di a
24381 St bismely fallavessbie2 hieropmopiony cidordds 68.46 gyt y!
5,0;~see step (.ii) above) was taken up in 30 nL
PO Ene TheReehieR st P Shiod e Iyhetora heing diluicd
} - ir I fore the di oxane .
it Wales "B e Rl B DMy Fhe S e RSN owit
dhabiatld B aricd &) &isBa; |he@bobli8tidd €
conpound. THi sfle)ga te‘?ﬁggluﬁgﬁ akae? th%r?lcﬂﬁ%%ﬁmr
taedipresbuld. The résudtinered dieNPad b | for 1
h at g‘IEI The corrp_o_undl\/\%s exter a%%riédﬁﬁimé(?r@tcbmrﬁﬂ
ghumaographyarver silizalged tovyiehd theet seb-titde copansd €k hefle
ov]zr sodi um sul f ate. Sol vent evaporation under reduced
pEBe¥ splidy el d0Y 8. g of the title conpound as white
solid. Preparation F
4-{2-r7-(2- Ami noet hyl ) - 9- oxa- 3J- di azabi cvcl or 3. 3. 11non
(9 V9 pouyl DS0POB 45! dvahbl S Y iR H9RaSP yifprdpyit-o-

bReBIHIRhBRC Ry 9321 |Rokar- 34aRi ¥ Agr 3- 3. 11non- 3-
et hvPcarbam ¢ aci ert-nu er, diacetate salt

y

[ A3{Chloxaprdpibmyi a2 Bbdibydtor] B-iddole-5-carbonitrile (3.07 g,

| ]non-3-yl)ethyl]carbam c acid tert-butyl ester,

0.041 enel; serstp|(vkabeved soked, 2-dimdadbiogtio[§.30L[Aogane21- 3

|; see., 02/ 83690) was mi xed with
DOk A AR ARG Bis (03 1 B0k eg WEBOU2899E) ache
ﬁﬁg@u&%aﬂﬁo&te Zé4§ g%é%Sl rploﬁ Cvsér(e):qlalt{gr{ {nedr(yzacc):gto% ile
(30 mL) and stirred at 60°C overnight under a nitrogen atmosphere. The

reaction mixture was filtered and concentrated under reduced pressure to
provide a crude product. This product was then purified by column

chromatography using methanol in DCM as eluent to yield the sub-title

compound as pale yellow solid. Yield: 5 g.

(vii) 1-[3-(9-Oxa-3,7-diazabicyclo[3.3.1non-3-yI)propanoyllindoline-5-

carbonitrile, hydrochloride salt h
tert-Butyl 7-[3-oxo-3-(5-cyano-2,3-dihydro—1H—indol—1—yl)propyl]—9—oxa—

3,7-diazabicyclo[3.3.1]nonane-3-carboxylate (5 g, 0.017 mol; see step (vi)
above) was taken up in 50 mL of dioxane that was saturated with HCI gas.
The mixture was then stirred for 1 h under nitrogen atmosphere at RT. The
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wOo orosAas7agidi ti onal

m xture was refluxed overnight before further K2CO3
(2.88 g, 2 1 mol) was added and the m xture refl uxed
8 h. The reaction m xture WeSI/SE2005/000891
filtered and evaporated. The product obtained thereby
was purified by chromatograpfyy (kromasil C8, 100X500
nmm CH3CN NH4OAc- buffer with 0.2% form c aci d;
Geaulitiagtsofid-vw4Ab herrtamidtwashel -wilih e %ﬁHQﬁeﬁ"@ﬁed under
freezedried and the diacetate was isolated. (10
ovacBYnyfoeyidld) 4.42 g df thatitle-dd@apound as an off white sohd

pnoet hyl) - 9- oxa- 3J- di azabi cvcl or 3. 3. nnon- 3-yl | et hoxy) -
benzonitrile, trihydrochloride salt Hydrochloric acid

(340 mml .. 35 nL of a 4 Msolution in di oxane) was
a%&@%@t—l% i ce-cooled slurry of the diacetate salt of

foahMyde carbamc aC|d tert butyl ester (10 75 g, 20
Sml Hg%e_ step (i) above) in dioxane (50 nmi). The
reacti on m xture was stirred at RT overni ght. Another
65 niL (260 nmmol) of 4 MHO solution was added, after

Wb maedhyl)-dacyrinobenzenemslfstamided for three hours

d then evaporated. The residue was di ssolved in
& 1ogfpalRessrlution oh 2denmethyemine hydrogeebrdmida gl 2P g,

NI A Rt ) Bl BB

Foptyllte s i L igl -@W@b%ﬁzeese t‘én?l “ﬁané o,
(e g5 dehigfhriehand w3 alea gyt sepingVis

tontidyedldtR T fod 1 h. 6TheldacBon AE8tfre Wisedlfiiéd wath G
lecﬁ Bronoet hyl )- 1, 2-bi s(di fl uoronet hoxy) benzene (i)
1

@iosethana, ovashed I\i\atly\)vla‘@mzﬁﬂmmbley brine, then dried over

sodium sulfate. Solvents were evaporated and the residue crystallized from

petroleum ether to give 12.5 g of the sub-title compound as a pale yellow

solid.

(i1) 7-[2-(4-Cyanobenzenesulfonylamino)ethyl]-9-oxa-3.7-diazabicyclo-

[3.3.1]nonane-3-carboxylic acid tert-butyl ester

A suspension of N-(2-bromoethyl)-4-cyanobenzenesulfonamide Gg

0.017 mol; see step (i) above), 9-oxa-3,7-diaza-bicyclo[3.3.1nonane-3-
carboxylic acid rert-butyl ester (3.96 g, 0.0173 mol; see WO 01/28992) and
potassium carbonate (3.6 g, 0.025 mol) in acetonitrile (50 mL) was stirred at
60°C overnight. The reaction mixture was filtered and the solvent
concentrated under reduced pressure to yield the crude product, which was
purified by column chromatography (using methanol in chloroform as the

eluent) to yield (5 g) of the sub-title compound as pale yellow solid.
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3, 4- Di hydr oxybenzal dehyde (20 g, 0.144 nol) and
pot assi um carbonate (40 g, 0.2898 nol) were taken up

wo poodng37BVF (1 L) and cooled to -78C. A DewarPCT/SE2005/000891

condenser was fitted and freon gas (CHO F2) was passed
through the reaction mxtureyor 1 h. The reaction
m xture was stirred at 850C overnight. Solvent was
diigpordCdnondé?-(Paskace d-dib a5 eydo . 11heh-B 881 Ibenzene-
purified by colum chromatography over siTica g€l
@ i r ol eum et her in ethyl acetlate aISI el ule_nt)_fjo
j b-title compound as a pale yellow |iquid.
¥7ra-&-gggag%wnwlmﬁmq@b@hyﬂ&Tosmﬁoﬁgmarllﬁdydlegm.1 ]-
[ f .triph L, ph hi 30 g, 0,1 no in
glé’ﬁgliéﬁgl‘c(%g'ﬁ‘g"y&"; é‘ﬁ%&%&’ﬁ&ﬁ%@% 25 |g(; SeRIFlgR (11 abowe) was taken
: I ' ol.ut | stirred at room
P2k o aE o AR WA Ralb e it le‘ehgaailﬁ%gm@g was
ht FEOMNB QibHeL r L i .
\fhﬁ?g%tﬂerag hfl?e?‘t)er ed and l{eﬁg%ge%?(%zl@ @?ea?l g : ggérglgl Hg ?3hd

w28 -vBishedivhithi et tetiory yeldinp ivé BRTIZGNSRAL ﬁﬁﬁlcggifqmg.

tert-butoxide (6.7 g, 0.0683 nol) was taken
(25 sal wamthest takereup an DICM-NaBIOa(200 mbg el )aindaheher
for 15 mn. Methyl triphenylphosphoniumiodide (27. 6
esulingsmixtygs stimed for e af R hhovenpausd mmﬁa?dm?éwuh
’ 3.4-bi s(difl uorqnet hoxy) henzal dehyde :
bRouM R hecatbd iy T il Aelethontiam el

j r [ in uenche
o ch kP dd reduc el hre YRS 305 BP AR naer
cedpoet py ehstdrselidnd the aqueous | ayer extracted with
di chl or omet hane. Evaporation of the solvents followed,

i ography of the residue over silica ge

petrol eum ether in ethyl acetate as el uent)
0, yDr9-40xa- 3 drdianabit vabo[3. hlmenydiyl lethoxy ! -

lgén%)im "le\,(itgjﬂgdroghl%n%e salt

(i)  (2-{7-[2-(4-Cyanophenoxy)ethyl]-9-oxa-3,7-diazabicyclo[3.3. 1]non-3-

yllethyl)carbamic acid tert-butyl ester, diacetate salt

[2-(9-Oxa-3,7-diazabicyclo[3.3. 1Inon-3-ylethyl]carbamic acid terz-butyl
ester, 2,4,6-trimethylbenzenesulfonic acid salt (10.1 g, 21.3 mmol; see

WO 02/83690) was mixed with 4-(2-bromoethoxy)benzonitrile (5.37 g,

23.7 mmol) and K,CO;5 (7.44 g, 74.6 mmol) in acetonitrile (200 mL). The
mixture was refluxed overnight before further K5COs (2.88 g, 21 mmol) was
added and the mixture refluxed for an additional 8 h. The reaction mixture
was filtered and evaporated. The product obtained thereby was purified by
chromatography (kromasil C8, 100X500 mm, CH;CN/NH,OAc-buffer with
0.2% formic acid; Gradient 40-80% acetonitrile). The product was freeze-
dried and the diacetate was isolated. (10.8 g, 94.5% yield.)
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(iv) 2-r3,4-Bis(difluoronethoxy)phenvnethanol To a
sol ution of 1, 2-bis(difluoronethoxy)-4-vinyl benzene

W@ 1050237@8 0431 nol ; see step (iii) above) in 2BCTREWH5/000891

THF was added, dropw se, boranenethyl sulfide conplex
(10 mol; 10 nL of alMsqu&d}’onin THF) . The
resulting mxture was stirred”at 600C for 1 h, before

bei)ng- {200l €d AL nBIthy X838 POIRRL HRR IS8R TRRRES

P 0 ne 1 ar T X
riedrizongtild, arih}didcMoritledal NaOH (100 nl) 50% H2Q2
nm.). The m xture was then extracted with
didgéitoshtoret #cidé]40ashel 3dimb ofat €M aolhitiohdn diviane) wawd
dried over, sodium sul fate. Sol ventevaporati on under

radigdda apriegsapledgdumy ohthasdigcetata salcohiZo((hd244- a pal e
{ceyélngﬁfgel(@g(g/b%gyljl—riglf)%g&%%@réggélo([g38{]%%-6?}-%/ Ie%ﬁyl)carbamic
A B o 0 R PR B R T PR Pistint35g
T T L o Ry aed T RY G A A AR L

d260 memotedivave HElSsohetitariweds a8wed Qifted RehitR the Xt tide
stirred at RT overnight under a nitrogen atnosphere.

Thixtureawas stirred fonthecensmurs nhd ¢headevapoeated) Mhatresidue was

concentrated under reduced pressure and the residue
pﬁﬁSOEY%{ijva@é Rofhashed matiodictph gthere Freeaerdryingeof the

(TG o a5 G087 R A8 oS
3 UOISEE%@?ES‘?&@S&@.%% AR R B8P s 2 3 AL (h f =
%.?H%Q@E@Pblﬁoﬁm AS3d bk, 2 H), 4.57 (t. ] = 4.6 Hz, 2 1), 7.16 (d,

2- Brono- et hyl ) -4-11 Uor b- benZénésul f'on uor o

enogie), SIS @hyl=9HHri de (8 g, 0.0411 nol) was added
dropwi se at

“C NMR (D,0): § 33.2, 52.4, 53.0, 53.4, 53.9, 59.2, 63.7, 101.4, 113.1,
117.6, 132.3, 158.5.

(87

Preparation G

4-(2-Bromoethyl)-1,2-bis(difluoromethoxy)benzene
(1) 3.4-Bis(difluoromethoxy)benzaldehyde

3,4-Dihydroxybenzaldehyde (20 g, 0.144 mol) and potassium carbonate (40
g, 0.2898 mol) were taken up in dry DMF (1 L) and cooled to —-78°C. A
Dewar condenser was fitted and freon gas (CHCIF,) was passed ‘through the
reaction mixture for 1 h. The reaction mixture was stirred at 85°C
overnight. Solvent was evaporated under reduced pressure and the residue
purified by column chromatography over silica gel (using petroleum ether in
ethyl acetate as eluent) to yield the sub-title compound as a pale yellow
liquid. Yield: 11 g.
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workos0237@¢29 nol )

O OCto a solution of 2-bronoethylam ne hydrogen
brom de (10.27 g, 0.0501 nol) and triethyl amne (14.3
in dry dichloromethane (100 nPQT/sE#05/000891
stirred at roomtenperature for 1 h under nitrogen
at nosphere. The reaction m'x'}; re was diluted with
wat er and extracted with ethyl acetate. Organic |ayer
@y MedeeiphdnypisBhodieh fydide and dried over sodium
sultate. Sol vent evaporation under reduced pressure
?’__F o ;arsdhﬂidm(ef siphenytphespiioe (B0 ga8.1a4Imelyifl berzepled 206! r8l)
i
™wavaddedangtyyd iodide éhkaul §.756 amolh dyomvisy) dAndthexsalidion
, [-di aza-bicvclo 3. 3,1 | nonane-3-carbocyric acid

tSrredatropmetempera e kel in BRder a nitrogen atmosphere. The

SusaE RO K a S C QB TIaes Sl WHICh Was Tiltered and then
;{1 @ga- bi cycl o[ 3. 3. 1] nonane- 3- carboxylic

acl 'tglretiq'g?ﬁ(?gl ester (11.2 g, 0.159 nol; see WD

01/ 28992) and K2CO3 (9.7 g, 0.0798 nol) in dry

acetonitrile (70 mM) was stirred at 60 0C overni ght

(ndel 2B is(difleorahethepied ezrinylbenf@rct i on nmi xt ure was

partitioned between brine and ethyl acetate. O ganic

IPfessivig senidntiesidai(6 ] 50068 ambl dwas thkendn dspdH(25 mL)

sul fate. ag;ﬁoégnt evapor ati on under reduced pressure

faG‘_FII SBWZ%‘O e adHFeseR agnResphgro e Ssmin. ciegey!
Ayl ppd B Iodinh T2 b B RBEE M IShet e i e s

AP bt ollgved by 2 B usroethambeprgldehuds (2, P34
ehdly @é&éﬁég B Hbove)) ahél feactibi kGl A AdBes f@ﬁfmﬁ'%r i at

di oxane (50 m) was added to a solution o
RT,Defdrerbaing openciedegith fwaten. difieroganic solvents were

et hyl ]-9-oxa- 3, 7-di aza- bi cycl o[ 3. 3. 1] nonane- 3-
SXrRRIRIad endeziradycediprassuye ard the aqueoys lasee estragtediwih

CEMETR NN NN

of the residue over silica gel (using petroleum ether in ethyl acetate as '

eluent) afforded the sub-title compound as a pale yellow liquid. Yield: 6.5 g

(1v) 2-[3.4-Bis(difluoromethoxy)phenyllethanol

- To a solution of 1,2-bis(difluoromethoxy)-4-vinylbenzene (10 g, 0.0431

mol; see step (iii) above) in 25 mL of THF was added, dropwise, borane-
methyl sulfide complex (10 mmol; 10 mL of a 1 M solution in THF). The
resulting mixture was stirred at 60°C for 1 h, before being cooled to RT.
Excess borane was decomposed by adding few drops of water and the
resultant mixture refluxed for 1 h with 2 M NaOH (100 mL) 50% H,0,
(87 mL). The mixture was then extracted with dichloromethane, washed

with water and then brine, and dried over sodium sulfate. Solvent
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decanted, precipitated solid was washed with dry
diethyl ether (three tines) and dried under vacuumto

W(ghﬂﬂé/lk:h’% title conpound as pal e yell ow sol i d. M BEER005/000891

:3.55g Preparation |

4- Cvano- N et hyl - N-r2- (9- oxa;3J- di aza- bi cvcl or3. 3. 11no

n- 3-yl Vet hyl | benzenesul fonam de, hydrochl oride salt

Vapérdoa b-preds u

(26 )ggg et h;\%d@a%{dﬁeg? f %ea%weethg_s ba%%%%%?@%‘é%%ﬁ 01%2}}

ofellomi deuids Yield.®297 nmol) in 50 m of dry DCM was

added at 0 OC to a solution of N nethylethanol am ne

(2.67 g, 0.0356 nol) and triethylamne (7.49 g, 0.0742
d d chl oronet hane (75 m) under nitrogen

bis{ dgfluguoreghoxy)benzene r eact i on

& E%# ﬁ%@éﬂﬂﬁ%” SO oy ghéétﬁ&mﬁa?eﬁg&pem

OO iRCurHtnGoSopRE 1 8H. (DR R Fors il B an
eI maBasOi0h mﬂ)laﬁd%%léa W héBr af{]’%?gf W08 mol) in

petrol eum et her (three tines) "dried vacuum

tdichjoncendthens was iltled dnmm@dmild(&e Iixere Sl At RT
lid. (ii
S O I g c;mahytrogﬁm 2troospherchyThe bection esixtirenveas fikered,

I
%Jg@fwsgm%q%%up&ﬁ%%g&s SESesan engisrom ey
%rms pghlsotrﬁa[togrdap%gl over Sl 1ca gel H]Jsmg 98% etﬂylt ace ate in

ere

( f
Paygen ep el BuenR N oBERELAHAL AP
Y36ld8.2 gnas added at RT and stirring continued at RT
for 2 h. The reaction m xture was quenched with
triethylamne (10.85 g) at -78 0C and slowy warned to
RT. 10, %Cltrl c acid was added and the conpound was
i th di chl oro net hane.

4-Fluoro-N-[2-(9-oxa-3,7-diaza-bicyclo[3.3.1]non-3-yD)-ethyl]-

benzenesulfonamide

(1) N-(2-Bromo-ethyl)-4-fluoro-benzenesulfonamide

4-Fluoro benzene sulfonyl chloride (8 g, 0.0411 mol) was added dropwise at
0 °C to a solution of 2-bromoethylamine hydrogen bromide (10.27 g, 0.0501
mol) and triethyl amine (14.3 ml, 0.1029 mol) in dry dichloromethane (100
ml) and stirred at room temperature for 1 h under nitrogen atmosphere. The
reaction mixture was diluted with water and extracted with ethyl acetate.
Organic layer was washed with water and brine and dried over sodium
sulfate. Solvent evaporation under reduced pressure afforded the sub-title

product as a liquid. Yield: 11g

(ii) 7-[2-(4-Fluoro-benzenesulfonylamino)-ethyl]-9-oxa-3,7-diaza-bicyclo[3.

3.11nonane-3-carboxylic acid tert-butyl ester
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The conbi ned organic |ayer was washed with water and
brine and dried over sodium sulfate. Sol vent

weraporHsed under reduced pressure to give thePCT/SE2005/000891

sub-title conpound (4.97 g) as yellow oil. This was
taken for next step with out,durther purification.

(iii)

A ( 3oddehsionang- @ﬁ(@%@ﬁi&émgmta ﬂﬁ%&@%n%fle@mfgﬁixgyde 7 g

| -9-o0xa-3J - diaza-bicyclor3.”3. 11nonane- 3-car

a&0t79 eidl: kwstbﬁ) €8 tabbvé) aridk9vxa-RN-dasPbidyt f[BBOIj_Ih@hane -3-
4- Cyano- N- et h N- (2- oxo-ethyl)- benzenesul fonam de

(caroaxydic, ac;i.dcte@‘-lmxal 8stZr (1 a2 oz, ). £ 52 nogl3 s&e W @o(rhh/ﬁé99’)) and
carboxylic acid tert-bxxtyl ester (4.95 g; see

04982y an04Remel) s iday @cetoniiile (A0 anl) was Stirred at 60 °C

AT o TS5 Bt i e
{

SN O TR U e

Virdddl WAL sodfith AdFRE. S&‘o‘i%xﬁ“ S GT Rader fé’?ﬁ&%j pressure

wi t hwat er and brine and dried over sodiumsulfate
Follvert yveplanal eltrountiegrapky ses sitice el iigind P % Rehyl acetate
resi due was purified by columm chromat ography over

dnl paseolgein athengis2duente affprdesk dicasebAtitlepedmpbendnast daolid.
el uent to give the sub title conpound (2.2 g) as a

1 Yi§ld:dtg
(iv):4-Cyano-N-net hyl - N-r2-f9-oxa-3J-di aza-bi cvcl or3. 3
.nnon-3-yl)- ethyll- benzenesul fonam de, hydrochl oride

beﬁ%@m%u?foﬁaﬁﬂ@e %ﬁ@bﬂbﬁd@ s&itnonane 3-car boxyl ic acid
tert-butyl ester (2.2 g) was dissolved in dioxane (10

HIQ'] and diaxanki cﬁ) Hﬁll) iwasdiaddad etd| satsohiodd of 20-[RL4-Fagro-
added dr% é@u at RT under nitrogen atnosphere.
Senvenasulfasyherni- eﬁnyllt%@ng%fqaazaabwcb& Bdl]ma:eane 3-

washed with dry di ether (three tines) and dr
Xylig Afihte twﬁ ¥qfh(é i %qee%t%ﬁ%bala@ve()zng;ryahoxane (50

V\rﬁf) af RT and the reaction mixture was stirred at RT for 1 h. Dioxane was

decanted, precipitated solid was washed with dry diethyl ether (three times)

and dried under vacuum to give the title compound as pale yellow
solid.Yield :3.55¢g

Preparation I
4-Cyano-N-methyl-N-[2-(9-0xa-3,7-diaza-bicyclo[3.3.1lnon-3-y])-ethyl]-

benzenesulfonamide, hydrochloride salt

(1) 4-Cyano-N-methyl-N-(2-o0xo-ethyl)-benzenesulfonamide

4-Cyanobenzenesulfonyl chloride (6 g, 0.0297 mol) in 50 ml of dry DCM
was added at 0 °C to a solution of N-methylethanolamine (2.67 g, 0.0356
mol) and triethylamine (7.49 g, 0.0742 mol) in dry dichloromethane (75 ml)

under nitrogen atmosphere and stirred at RT for 2 h. The reaction mixture



10

15

20

25

powder. Preparation J _ _
4-{2-r7-(3- Am no- propyl)-9-oxa-3, 7-di aza-bi cyclor3. 3.1

wapmaAB7yd | - et hoxy}- benzonitrile ) PCT/SE2005/000891

(3-{7-r2-(4-Cvano- phenoxy) - et hyl | - 9- oxa- 3J-di aza- bi c
gclor3.3.11non-3- yl)-propyljg carbam c acid tert-butyl
ester A suspension of

fxd Wit/ weica zad Rixewet 8!
W i g (6785 %05 noelg[‘glstgg\;ﬂ\b g%@etgh% Beatie ayer

(vBasBwasiech mafly Watercandbanine @l driedrdved Woriug sudfatd. 65 Qlvent
, 0.025 nol) and dry K2CO8 (13.08 g, 0.0946 nol) in
£yapgragpndyndes dedeead prassungagfferdedr emidat pré@uoCas solid. This

°Vﬁ&Pv'va9st B amesLyh St?ﬁ%@@ﬁ émme:imidmédnd under
t §edm ns it educe% a gg\?é qurgrecg ueI was
5g|rng Zéaggzt ﬁ);/él til]E::]eti?]aféﬁqlgn léitg?olgeum et her as gleuent

to yield sub-title conpound (3.5 g) as a liquid.()
i) 2-Q yanO3NAREIHYT-P- bkb—'th Ardncdufd vclor3.3.1

1non- 3-ynet hoxy}- benzoni oxane
&ry@MSém (308 tg Blmégaam)wws attmaototaoSomns@ﬁ of bmypéhlonde

f‘bl (4 D(QBa?r?’omsHéﬁdky PEVHI00-181)mral Sirfeddata B -for 8§ atia[udder
non- 3- propyl )-carbam c acid tert-butyl ester
{nolr%g tF‘ro\éﬂll}l%rFep (i) above) in 5 m of dry di o>|§ane
s re.
%“%&%f#e%ﬁ% HBONTR 0 i BBl B OB LT B BB
gﬁﬁaer vaciuum ?@V%%eﬂ’—o sa t @pwésga(gdéﬁlee co%%gﬁ%}%lg

¢dntingt AR WMot 2hpOhel esactiBhaniktadiel Wik fuenched with
4-(3-r7-(3- Amno-propyl)-9 oxa- 3, 7-di aza- bi cvcl or 3

trzthylamape 816:8pedpb:¥8 °C and slowly warmed to RT. 10 % Citric

acid was added and the compound was extracted with dichloro methane.

The combined organic layer was washed with water and brine and dried
over sodium sulfate. Solvent evaporated under reduced pressure to give the
sub-title compound (4.97 g) as yellow oil. This was taken for next step with

out further purification.

(ii1) 7-{2-[(4-Cyano-benzenesulfonyl)-methyl-amino]-ethyl }-9-oxa-3.7-

diaza-bicyclo[3.3. 1]nonane-3-carboxylic acid tert-butyl ester

A mixture of step (ii) product 4-Cyano-N-methyl-N-(2-oxo-ethyl)-
benzenesulfonamide (4.97 g), and 9-oxa-3,7-diaza-bicyclo[3.3.1]nonane-3-
carboxylic acid zert-butyl ester (4.95 g; see WO 01/28992) and acetic acid
(1.7 ml) in dry dichloromethane (50 ml) was stirred at RT for 3 h and then
cooled to 0 °C. NaBH;CN (1.96 g, 0.0312 mol) was added and stirring
continued at RT overnight under nitrogen atmosphere. The reaction mixture

was quenched with water, extracted with dichloromethane, washed with
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benzonitrile hydrochloric acid salt C)
(3-(7-r3-(4-Cvano- phenoxy) - propyl I -

wWO28A284% - di aza- bi cvcl or 3. 3. Hhon- PCT/SE2005/000891

3-yl)-propyl)-carbamc acid tert-butyl ester The
sub-title conmpound was made J anal ogy with
preparation J (i) above usi r%ﬁ

45 dedr L83 @‘ﬁF 3nd 'cﬂi.eﬁztﬂfep ks g?&i%ﬂ) LRrde180R8aE é‘yalp)o'rﬁég Reay

-benzoni

éfgﬂ‘ﬁ% d Iﬁéiﬁgé ?ﬁggl'éc\?}‘%%%&iu/e%gég gﬁéﬁéd %%y%mjxﬁnxéh}csrﬁaﬁa)%ﬁﬂhy

%oveB silita(gdl AsinRRPVOEtHY ) ac2tars dn @e&oﬂﬂuﬁz athlet eMehpta3giderthe
non- 3-yl | propoxyl - benzonitrile hydrochloric acid salt
(sBb{titld Gerppodych (b2 gh@madiquid.r or yl | - 9- oxa- 3, 7- di aza- bi c
ycl o[ 3.3.1] non-3- yl}-propyl)-carbamc acid tert-butyl
ester (3.5 g) from step (i) above was taken in 25 m

%ﬂ‘&i icher en%ﬁec%?ﬁﬁﬁ 183 ]{J&?Oaﬁbhge § VvaShed Wi t h

arernyr_etne mes) and ot 1 ed under vacuumto
BStSﬂ) @iu@ %yr g%lgc%tgsl 201[]@1‘3@/51% BeRARIHAENFS-Mthl Ramino]-ethyl }-9-

@X@/.ﬁﬁail&zt-Brcx(y@}dEX 3:Bndnslicaz abbeyydicaicid &rﬂ-bﬁ@m edtey (2.2 g)
propyl ]- benzenesul f onam de hydrochloric salt (i)

IWz(sa.hs;ermd pr dioxane {lEydhandanwhicdhsHCl om dinxdes (saturated 20

4- b | f | ¢chl d 5 g, 0.0248 |

SR B ) U iy T
drob d 0302 t

CECSR B Becbiaen Spntaryy v Bk B e

Qm %ﬁ cﬁ{édﬁrf‘c% %cﬁ#ﬁ%&?éﬁ?ﬁé‘hﬂé %oﬁlggg)ﬁélﬁggﬁg)mﬁme

gen at nosphere eact on was

erand extracted with dichl oronethane. The organic
"ayer was washed with water, brine and dried over
sodi um sul f at e.

Preparation J
4-{2-[7-(3-Amino-propyl)-9-oxa-3,7-diaza-bicyclo[3.3.1non-3-yl]-ethoxy}-

benzonitrile

(1) (3-{7-[2-(4-Cyano-phenoxy)-ethyl}-9-oxa-3,7-diaza-bicyclo[3.3.1lnon-3-

yl}-propyl)-carbamic acid tert-butyl ester

A suspension of 4-[2-(9-Oxa-3,7-diaza-bicyclo[3.3.1]non-3-yl)-ethoxy]-
benzonitrile (6.5 g, 0.02 mol, see WO 01/28992), (3-Bromo-propyl)-
carbamic acid tert-butyl ester (6.0 g, 0.025 mol) and dry K,CO; (13.08 g,
0.0946 mol) in 40 ml of dry acetonitrile was stirred at 60 °C overnight under
N, atmosphere. The reaction mixture was filtered through celite and the
filtrate was concentrated under reduced pressure. The residue was purified
by column chromatography over silica gel using 20 % ethyl acetate in

petroleum ether as eluent to yield sub-title compound (3.5 g) as a liquid.
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Sol vent evaporation under reduced pressure afforded
the sub-title conmpound (6.39 g) as a solid. This was

W@ e®d/123148 he next step without further purifi ceCT/6E2005/000891

(i)
7-r3-(4-Cyano- benzenesulfonyépnino) propyn- 9-oxa- 3, 7-d
i azabi cyclor3. 3.1 Inonane- 3- carboxyllc acid

N- ( 3- Br ono- propyl ) -4-cyano- benzenesu
tb@XL tnzaewilstep (i) above),
oxa- 3, 7-di aza- bi cycl o] 3. 3. 1] nonane- 3- carboxylic
6]31(521{1@ ({5 ok, patugated rwith FiC1 gas)owaxl 8@detbto seelitidn of 3-{7-

ﬁéééﬁﬁ d dr K2CO3 (10,16 g, 0.0735 nD|£KLP dr

7t q-pﬁe@w A Inds S BT dzadianlon. b mant)-
OB R ERAT i o R %ﬁeﬁ%ﬁ%ﬁ&ﬁﬁwh)&ﬁ%ﬂ of
cﬁ?%ﬁ@)gaﬂy ST gflﬁed-ﬁ}f" 11 g5k e u\ﬁ@% ﬁlgf AR ecig}oﬁgﬁerleu Bloxane

omat ogr ap over siltca ge
agad atenited, DSt iR @51&9 rwasaﬁltsﬂeaezp{d W Héd’ %mh{‘ Qry diethyl
sub-title conpound (4.29 g) as a so f
#i@rafd-thnes nfdodded, u7hdér azgeudinc 6! 813. 31@119@19 of Yo title
propyl | benzenesul f onam de hydrochloric acid
samppund-(1 4- gyamwhise peerles.ul f onyl ani no) - pr opyl | - 9- oxa-
3, 7-di aza- bi cycl o[ 3. 3. 1] nonane- 3-carboxylic acid
tert-butyl ester (4.29 g, see step (ii) above) was
| m of dioxane, 40 m of diethylether
wth HO gas) was added and stirred for 1 h

L RT7ndei Rl biGAANoRhDE A BOLIER' 1S deGAnt o0

The solTd was wasnead aretmnyretner (4t

elsbrizodirile/ thbﬁcgic‘{@sélhe title comoound (5 3
as a white soli reparatron M

%1-) 13- {73 4 Cyapoarhenpx 9)-proayBl- D-dk@-3ar-taesdioycio. 4.1 Mon-
%-yhlleth yl 1- benzonitrile hydrochloric acid salt
}-propyl)-carbamic acid tert-butyl ester

afi

The sub-title compound was made in analogy with preparation J (i) above
using 4-[3-(9-Oxa-3,7-diaza-bicyclo[3.3. 1]non-3-yl)-propoxy]-benzonitrile
in place of 4—[2—(9-Oxa-3,7-diaza-bicyclo[3.3.1]non—3-y1)-ethoxy]-
benzonitrile ( see WO 01/28992).

(ii) 4-{3-[7-( 3-Amino-propvl)—9—oxa—3,7-diaza—bic§clo[3 .3.11non-3-yl]-

propoxy }-benzonitrile hydrochloric acid salt

(3-{7- [3-(4-Cyano-phenoxy)—propyl]-9—0xa-3,7-diaza—bicyclo [3.3.1]non-3-

yl}-propyl)-carbamic acid tert-butyl ester (3.5 g) from step (i) above was
taken in 25 ml of dioxane (saturated with HCI gas) and stirred at room
temperature for 30 min under nitrogen atmosphere. Dioxane was decanted,
the solid was washed with diethyl ether (3 times) and dried under vacuum to

yield (2.8 g) of the title compound as white powder.
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(i)

7- (4- Cyano- benzyl ) - 9- oxa- 3, 7-di aza- bi cycl or 3. 3. nnonane

WO osarPexyl i c acid tert-butyl ester A suspensPORSEX005/000891

4- br ononet hyl benzonitrile (10 g, 0.054 nol),
9-oxa- 3, 7- di aza-bicycl of 3. ] nonane- 3- car boxyl i c
acid tert-butyl ester (11.57, 0.0439 nol; seeWD

%ﬂ%ﬁ%ﬁ%hﬁmd dry K2CB (21.2 g, 0.153 nol) in 200 m

onitrile was stirred at 60 OC overni ght
undeoandN 48 191XAE3.¢-didNe ISR B 3N JRbii UG B-Mepvill | t er ed
through celite and filTtrate was concentrated under
reeduemsuffoasmidehydibehlogri sdite was purified by col um
chromat ography over silica gel using 10 % et hyl
doN=ABeBiamepropyledneyanbehenzenesulfonamtide:yi el d (10 g)
of the sub-title c ound as colorless liquid, (ii) .
4-Fyanshengencenlionsl Bhioyiiedoss 2 03hs maD yrascrdsiad) dmeriss to

¥ {65 psrREgHROb S e hgobroreife (616 8, 903pAgnaRnd
SRR REE JobE ot Ky GRERbLAMESD k0 oG and

WiitiedHet rBem temdesithier @defm@ght] uRdedt oitfogdtf eftmdshR&8E The
at nosphere. Di oxane was decanted, the precipitated
sehdttbnvags fuercheddyithvesimcand dxtradted withtdighloeshethafid The
times) and dried under vacuumto give HC salt of the

SuBanit pyercyap siasbed with yaters bainp swdedriedraver sedium sulfate.
' i f h
gﬂrl}?é:l}ttl @{)&%ﬁgnfu%rdep reé(c{ucgé %eesvsmu;ehgtj’flct)rdegrtfle Sub-title compound

IR0 K V=1 - y 5J- di aza-bi cycl or S, S. I
ﬁ'— - p?go payIS%?ai: gf@gm%@ %\2%%31' ?ér&l-ebé%{) S %% et ou% further
BRAGLAN Of |
-(9-xa- 3, 7-di aza- bi cycl o[ 3. 3. 1] non- 3-yl - net hyl ) -
benzonitrile hydrochloride (6.8 g, 0.021 nol; from
step (ii) above), (3- Bronopropyl)-carbamc acid
() ¥-[BuyCyami-benzedeadfonylomixio)-probyl ] hrdx ah3y7 K088

8.24 g, 0.059 nol) in 27 m _of dry acetonitrile was
gyc.lal‘g;. 311 Imonane-3-carboxylic acid tert-butyl ester

A suspension of N-(3-Bromo-propyl)-4-cyano-benzenesulfonamide (6.39g,

0.021 mol; see step (i) above), 9-oxa-3,7-diaza-bicyclo[3.3.1]nonane-3-
carboxylic acid tert-butyl ester (4.32 g, 0.0189 mol see WO 01/28992) and
dry K,CO;5 (10.16 g, 0.0735 mol) in dry acetonitrile (70 ml) was stirred at
60 °C overnight under N, atmosphere. The reaction mixture was filtered
through celite and filtrate was concentrated under reduced pressure. The
residue was purified by column chromatography over silica gel using 50 %

ethyl acetate in petroleum ether, as eluent to give the sub-title compound

(4.29 g) as a solid.

(iii) 4-Cyano-N-[3-(9-oxa-3,7-diaza-bicyclo[3.3.1]non-3-yD)-propyl]-

benzenesulfonamide hydrochloric acid salt
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over ni ght under N2 atnosphere. The reaction m xture
was filtered through celite and filtrate was

w@esara7ast ed under reduced pressure to give (FCBHSER00:600891

the sub-title conmpound as pale a liquid. (iv)

4-r7-(3- Ami no- propyl ) - 9- oxa-gy 7-di aza- bi cycl or 3. 3. nnon
- 3-yhnet hynbenzonitril e hydrochl ori de
{B{3-(4Cyapanazbesuiiony Brfnd)-Prdp i -92(§kab3 qy&lla% %1@}101(19[@

on- 3-yl ]-propyl }- carbamc acid tert-butyl ester
f3. b]noslﬂnp-i%ecnarba)xyaihouel)d vaxs-btiph esztarn(4500 1, sek SiprﬁD &bove)
(saturated with HCO gas) and stirred for 1 h at
Uhre fakgnt inode mlaehdixase 40 mxbnﬁnieetmsﬂweo(amwed theh HCl

R R e e
“*’%zﬁé%?% SRR 3P G e B b e end

[}
Qrdqep Vet enve g SaRAGTIG (.3 5 MY BB S
1.339 nol) dissolved in acetic acid (300 m) was added
drop by drop to a cool ed solution of 2-fluorophenol

@5@9110111\839 nmol) in acetic acid (1300 m) and the
reaction mxture was stlrred at. roomen'perature

odi u b ul fi n’f sol uti o and xtracted vvlth
%ﬁ%@%ﬁ&ﬁé@é‘—ﬂr@%&m c layer was washed with
167203 0 ARG 5 OO i SRAOA T AE 3 SONYEDe

aporatrom ot

ﬁcp{@ﬁob@wfég&r ophenol (210 g) as a liquid. This was
diteciTy taken for next step without further

pusiépensionoof 4¢biomom&hglPenZomitriler @0 &; ORISAORPERLERELS 7-
diaza—bicyclo[3.3.l]nonane;3-carboxy1ic acid tert-butyl ester (11.5 g, 0.0439
mol; see WO 01/28992) and dry K,COj3 (21.2 g, 0.153 mol) in 200 ml of dry
acetonitrile was stirred at 60 °C overnight under N, atmosphere. The

reaction mixture was filtered through celite and filtrate was concentrated
under reduced pressure. The residue was purified by column
chromatography over silica gel using 10 % ethyl acetate in petroleum ether

as eluent to yield (10 g) of the sub-title compound as colorless liquid.

(ii) 4-(9-Oxa-3.7-diaza-bicyclo[3.3.1]non-3-ylmethyl)-benzonitrile .
hydrochloride

7—(4—Cyanobenzy1)—9—oxa—3,7—diaza—bicyclo[3.3.1]n0nane-3-carboxy1ic acid
tert-butyl ester from step (i) above (10 g) was taken in 15 ml of dioxane
(saturated with HCI gas) and stirred for 1 h at RT under nitrogen
atmosphere. Dioxane was decanted, the precipitated solid was filtered,

washed with dry diethyl ether (4 times) and dried under vacuum to give HCI
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Met hyl iodide (182.1 m, 1.319 nol) was added at 0 OC
to a well stirred suspension of 4-brono-2-fl uorophenol

W@ 2008/123748.. 099 nol, fromstep (i) above ) and K2IZEB2005/000891

(303.92 g, 2.19 nol) in dry acetone (1.7 L) and
stirring continued at 60 OC8f4or two days under
ni trogen atnosphere. The reaction m xture was filtered

S 4705 ol 9 A AL TGRS gyl

dot hew slep WhihourBStiHrReificatibaken for next step
W t hout further purification. (iii)

3- Fl uor o- 4- et hoxybenzonltrl le A mxture of

4- Bronp- 2-fl uoro-1 -methoxybenzene (107 g, 0.5244 nol,

(i3t (d-Cyano- bgmbfl)-S? oxanéﬂl digza-bigyclal 373813“510m3—vl1r n

dr 50, M) .was.stirred at 120 OC over ni ght. The
2\ arbamic acid fert-bukyliesier + o room t enper at ur e,

%'agﬁﬁgpqng S EORGR TATR B D B

gucngpre %S)Flg I E dg’bgqjg\gfg{%egﬁﬁﬁ &%%0@13 %ﬂﬁﬁe) (3-

mm@b yl@—cﬁﬂiami&l add 3tthtyl eaepl(3los gn ORI ﬁi&yrahd dry
et her gave the sub-title conpound (24.4 as a solid

K003 -(Bl24o0g,00.95 9 wnalvld xy 2B enk of dty a¢aoﬁBnE: Wasstitred at 60 °C
0. 242 nol) was added to . . )
ngmghbund%m a@apospherent he reactiopgmixtyre wvasdiligrey thrpugh

cefil SRR fos éf%@gm”ﬂa%ta&eané%%eggﬁ?@ %ﬁef,sém e (059 of
%&3@5&1&8{0}4' rgl?nags%gl)%éﬂﬁued a? %ngtr) ?2 \é\g)s/saungerat

ni trogen atnosphere. The reaction m xture was quenched
with ice water and extracted w th di chl oronet hane.

Qv an| & (3-Ausimovprdpwhsheda, 7-disat isicyelofB.Briijnen-3ayithethyl]-
dri ed over sodium sulfate. Solvent evaporation under
@emmmm]g[tgggnniﬂom:@/e 20 g of the sub-title conpound

solid. Thi
?3—[7 (4-Cyano- benzyl) 9- oxa—3 7-diaza-bicyclo[3.3.1]non-3-yl]-propyl }-

carbamic acid tert-butyl ester (7 g from step (iii) above) was taken in 50 ml
of dioxane (saturated with HCI gas) and stirred for 1 h at RT under nitrogen
atmosphere. Dioxane was decanted, the precipitated solid was filtered and
washed with dry diethylether (4 times) and dried under vacuum to give the
title compound (6.5 g) as a powder.

Preparation N
4-{2-[7-(2-Amino-ethyl)-9-oxa-3,7-diaza-bicyclo[3.3.1 Inon-3-yl]-ethoxy} -

3-fluoro-benzonitrile hydrochloric acid salt

(i) 4-Bromo-2-fluorophenol
Bromine (68.7 ml, 1.339 mol) dissolved in acetic acid (300 ml) was added

drop by drop to a cooled solution of 2-fluorophenol (150 g, 1.339 mol) in

acetic acid (1300 ml) and the reaction mixture was stirred at room
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taken for next step without further purification. (v)
4- ( 2- Brono- et hoxy) - 3-fl uor obenzonitril e A suspensi on

W@20034A23740r 0- 4- hydr oxybenzonitrile (20 g, 0. 14BO1/8E4005/000891

fromstep (iv) above), anhydrous. K2CO3 (40.33 g,

0. 2918 mlg'l ) and 1, 2-di brono & hane (76.8 m, 0.8754

mol) in dry DMF (150 m) was™stirred at 60 OCfo: 5

depetntes oviirhiPgEThatERSBAGHEurE§ ad K Ul Sodi

vva??i Itered t t%?]gugh celite anél_lrsg‘?eeﬁﬁgé‘%/ago@ﬁé‘ﬂ Sodium

uhisidfite solution apdessuced Witk di@Shdae:thase. P cﬁzegg}%%ir was

col um chromat ography over silica gel using o et

Feahadevilth eateolasdmbeinheand adriel user sedidivelsdifale Solvent

sub-title coppound (21.6 g) as a solid. (Vi)

?YPEQT@EDE\)H}%? Feducesh pregrEn ptiorded I*ﬂybtolme—Qeﬂazﬁ)phenol (210

j | - 3-carboxylic aci

%g?%@ Eaﬁmﬂ%‘ilsﬁxﬁs iwéqu giggﬁ?;gg’o[ﬁ@?xafor n%xt step without further
utidicBfigpo- et hoxy) - 3-f | uoro-benzonitrile (21.6 g,

g>. 0885 nol, fromstep (v) above), _

9- oxa- 3, 7-di aza- bi cycl o[ 3. 3. 1] nonane- 3- carboxylic

acid tert-butyl ester (21.1 g, 0.07965 nol; see WO

(i) 288eMo-Arfthatoy] KRB yA8zéhed. 0. 354 nol ) i n 200 m
of drly acetonitrile was stirred at 60 OC for five days

Metbyl iodide (b8phemb. 1308 meBcwanmdded tat'® °Ge® 4 ivdlELBEed
t hrough celite and filtrate was concentrated under
glﬂ’in

PRIRTE Sshozo-Priduorephenel (K) gurlz.gs;%an?% frohump @)
il] % e
SO ATARIIERY, OEloP b, 2B MG iidacetaneyilel b nd stirring
s Lid. (vil .
Sl 8 60TPORI? 005 Bha8 u I8! alokoblie, Ths.sppstion

Bty Ivad efilzarailt snd ehBY SB196k HdsdBohYSRAN Addr 3flced

sal t

prepsure 4toCyimid 42bidmo2ef poreramiydlee2¥! §y 3s %@rqgici-ﬁﬁjézﬁas
i cycl o[ 3.3. 1] nonane: 3-carboxylic acrd tert-butyl
@g@%fy ‘@-&91_1 orgiextt step withput further purification.

(iii) 3-Fluoro-4-methoxybenzonitrile

A mixture of 4—Br0mo-2—ﬂuoro-l-methoxybenzene (107 g, 0.5244 mol,
from step (ii) above ), CuCN (70.4 g, 0.7866 mol) in dry DMF (150 ml) was
stirred at 120 °C overnight. The reaction mixture was cooled to room
temperature, diluted with water and extracted with ethyl acetate. Organic
layer was washed with water and brine and dried over sodium sulfate.
Solvent evaporation under reduced pressure followed by column
chromatography over silica gel using 3% ethyl acetate in petroleum ether

gave the sub-title compound (24.4 g) as a solid.

(iv) 3-Fluoro-4-hydroxy-benzonitrile

BBr; (23 ml, 0.242 mol) was added to 3-Fluoro-4-methoxy-benzonitrile
(244 g, 0.16 mol) in dichloromethane (200 ml) at —78 °C and stirring
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- gaigr ead Exicied: el dickl

(vi) above) was taken in 20 ml of di oxane and added
100 mM of dioxane (saturated with HO gas) and stirred

w0 2005123148t RT under nitrogen at nosphere. Sol vVRCIL/SEES5/000891

decanted and the precipitated solid was washed with

dry diethylether (4 tines) dried under vacuumto

give HO salt of the sub-tit conpound (21 g) as a

colih e S ) \ 0

P el ot fodd (PR, AR BRI Bhe, (23 ml

30.942 -rdDYWas addédmt c-78c1C ahar dtirBukYdortiiuRl A RT for 2 days

suspensi on of internedi ate

Burfden aritroge 20f@splxere 3 Thedieaztbn ayidtwfe was quenched with ice

3.3. 1] ngn-3-yl ) -et hox_yg- benzonitrile hydrochloride (5
roiethangbOrgjnic dayen was washgd with

- I 3.98.9, 0.0Q178 npl , WD
0125489 otLase 336 GRS Qi SR Eio, Sonigat ovexmatipder
[ it m ti d,at 60 .
B0 AESUARI, LR El . P B 42R06F s s

] I : [ d filtrate was
Sl NG AEEARIE 0 el due vas
purified by colum chromat ography over silica gel
using 5 % nmet hanol in dichloronethane as eluent to
divy. 4-2rBroyub-ethadd-opmbedzédittleg) as an oil. (viv)
4-{2-r7-(2-Ani no- et hy| % 9- oxa- 3J-di aza-bi cvcl or3. 3. 11n
oh-ISPeRsiPd ) 3-Thiorpohydueaibenionitrile (29 g, 0dA69 cwol, cfrom

i d .sal .
(21 6% sbowo)cgminns KefrBs (42338 L 201y molbeeg 4. Bdihrgmo
(AR T R O 7S 5 RN L1 ot MR s Rgsc for s
sty o RhacPIE 06 A i S g fhonsn

delife and $dieentcavhporatsdxinde veducetli pregsurat TRE t&¥idik Rvas
under nitrogen atnosphere. Solvent and trifluoroacetic

auirdiedehye ce chramatogriphyr educéicgpgelsesing 2t % efhykacetate

t.he TFA salt of the sub-title conpound (7.6 as an
an |ep_etro eum ether, as eluent to yield the sub-title cgmpougzl (216 g) asa

solid.

(vi) 7-[2-(4-Cyano-2-fluoro-phenoxy)-ethyl}-9-oxa-3,7-diaza-

bicyclof3.3.1]n0nane-3—carboxylic acid tert-butyl ester

A suspension of 4-(2-Bromo-ethoxy)-3-fluoro-benzonitrile (21.6 g, 0.0885
mol, from step (v) above), 9-oxa-3,7-diaza-bicyclo[3.3.1]nonane-3-
carboxylic acid tert-butyl ester (21.1 g, 0.07965 mol; see WO 01/28992) and
dry K,CO; (48.9 g, 0.354 mol) in 200 ml of dry acetonitrile was stirred at
60 °C for five days under N, atmosphere. The reaction mixture was filtered
through celite and filtrate was concentrated under reduced pressure. The
residue was purified by column chromatography over silica gel using 27 %
ethy] acetate in petroleum ether, as eluent to yield the sub-title compound

(20.5 g) as a solid.
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(x)
4-(2-r7-(2- Am no-et hyl)-9-oxa-3J-di aza-bi cvclor3. 3. 11n

wWo@me03Agd7het hoxyl - 3-fl uoro-benzonitril e hydr ocPdDSE2005/000891

acid salt

4-{2-[7-(2-Am no-ethyl)-9-0 3, 7-di aza- bi cycl o[ 3. 3. 1]
non- 3-yl ] -ethoxy}- 3-fluoro-benzonitrile
trifluoroacetic acid salt ( 8.3g,12.3nmpol, fromstep
(viv) above) was dissolved in dioxane (15 m). HOA (
15iiB-Fhor-4 VD SOl ohd-817-diaz8ibaans 3. Ve moRdslas)-vhiok §1-
stirring resulting in the precipitation of the

Hi€nz swilttile Hildeodtdbtidehsdidchiariceatidsdltdri ed, di ssol ved
in water and freeze dried. Yield: 3.6 of the title

ot tArkyane-2aflyere-shemepotlayli-Oroxa-3,7-diaza-
-(2-r7-(3- Am no-pro . .
191S$°-1@L3o§<ilf§n‘f‘1181£§%¥b8?<}51&%IaG%ds tegt-pyndresier; (0.8t hoftpm step
-f\lyoroshenzoni tr.l e hydrechloric acid.salt-(i .
GO SFB0 fkehci, 0 EOR ERpAE T afigff abppt of dioxane
( 5vth %{IEEI )irhas dr.o y. p
g@%%)at%%ﬁ a‘%gﬂél %lo%agf - rsom) prfglgyc/lf Cg\_rr%itng{ P Uﬁ{;& nﬂogen
%ﬁb%&[@@j gelvehb vehs Qedd®l BBd JtheRfedibiteledysolA WA washed
(13.89 g, 0.1376 nmol) in dry dichloromethane (125 m)
ovidle dry idiatbgletheat(ddspesrand dived nedet vaouum xo give W43 salt of
stirred at RT for, 1 h and quenched with water. Organic
Ithy seb-fidle cpanesadi2d 1g)wistaesolidnd brine and dried over
sodi um sul fate. Sol vent evaporation under reduced
pressure followed by purification over silica gel

N9 5 %

r ded - - 2

P07 od V
Yidycld[3.3.1 {odnlF=yl }-ethyl)-carbamic acid tert-butyl ester _

rZ-(4-Cvano- 2- 1 T uor o- phenoxy) - et hvn- 9- oxa- 3J- di azabi cy

A or 3sidpefsioan- 3of | | - iepyddiatear banflgor@cd-g21(6roxaus,ldiaza-
est er A suspensi on of

DigyolelBR. tiror-3-9esthosylrbeizoniisik chydokBldids] (6n-g3- 010137
- et hoxyj-benzonitrile hydrochl oride hydrochloric acid
a0k frozh gtepp(Va Fbays), and festrbutyd 2-Rromegthylgathpanate (3.98 g,
OO L IR 2BIWG DHRYYS BT Sort & im B bnS2 @57 g, 0.0548

mol) in dry acetonitrile (100 ml) was stirred at 60 °C overnight under

nitrogen atmosphere. The reaction mixture was filtered through celite and
filtrate was concentrated under reduced pressure. The residue was purified
by column chromatography over silica gel using 5 % methanol in

dichloromethane as eluent to give the sub-title compound (4.6 g) as an oil.

(viv) 4-{2-[7-(2-Amino-ethyl)-9-oxa-3,7-diaza-bicyclo[3.3.1]non-3-yl]-

ethoxv}-3-fluoro-benzonitrile trifluoroacetic acid salt

(2-{7-[2-(4-Cyano-2-fluoro-phenoxy)-ethyl]-9-oxa-3,7-diaza-

bicyclo[3.3.1]non-3-yl }-ethyl)-carbamic acid tert-butyl ester (4.6 g from
step (viii) above) was taken in dry dichloromethane (20 ml) and cooled to 0
°C. Trifluoro acetic acid (75 ml) was added drop by drop and the reaction
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(4.24 g, 0.0178 nol, fromstep (i) above) and
pot assi um car bonate (7.57 g, 0.0548 nol) in dry

w@ewsord7eg il e (100 m) was stirred at 60 OC ovRCTBEZID5/000891

under nitrogen atnosphere. The reaction m xture was
filtered through celite and | vent concentrated under
reduced pressure. The residue was purified by colum
chbanet wes 3amedOMERTSIdri T8 Wfler 450 %eé a%&?ﬁﬂ&f@ olvBnt and
di chl oronet hane as eluent to give t sub

daoifponvete(i a8idyvers e yaldraed ainder fdduckd pressure to give the TFA
4-12-r7- (3 Am no- propyl V9- oxa- 3, 7-di aza- bi cvcl or3. 3. 11

rﬁ@HCBctWiu <ditlessompaurid (76 g) peazoiitril e TFA- salt
(3-{7-[2-(4-Cyano- 2-fl uoro- phenoxy) - et hyl ] - 9- oxa- 3
, 7-di azabi cycl o[ 3.3. 1] non-3-yl }-propyl)-carbanic acid

|GRLCRH-f Arfing fv0e o 0 R icv e R 3 et P,
hox LA I 03R8L b kit 3Rl 8&18}1251 sa‘i'fjded drop by

at RT for 2
.- FMW(Z%M&%&}&}—W@ r7ediasRbise Qdel]non-

I
trifluoroacetic acid were evapor at ed0 under redzg %hoxy}

p-Heero-berizonifirile tifimofdatetial dcidfsalthe &8810i3th®ol, from step
compound (9 g) as an oil. (iv
Avv) apove)3wagilissolyed ppidioxnexds 3ul) dHEL 4-165i my of ard 3olition

R NP E L, WL o o
t
HERYI. - P& 0 bs i RARA Al BhC st arky §hd Hdeze

| ved
o, a0 3epof g yebappuind, digpa ved in

di oxane was added. The HCO -salt precipitated, the
di oxane was decanted off and to the solid was added
i Om ) followed by HCL( 4 m in dioxane).
Th oI vent vvas decant ed of f and the soI id was dried
DXt 7l p. 3w nen-3-vBrethoxy)-

%nﬁuoro eeﬁgog{t{.lfe hsg nzc 9849 alof the title
(1) (3-Bromo-propyl)-carbamic acid tert-butyl ester

(Boc),0 (13.5 g, 0.062 mol) was added drop by drop at 0 °C to a solution of

(D

3-bromo propyl amine hydrobromide (15 g, 0.0688 mol) and triethyl amine
(13.89 g, 0.1376 mol) in dry dichloromethane (125 ml) under nitrogen
atmosphere. The reaction mixture was stirred at RT for 1 h and quenched
with water. Organic layer was washed with water and brine and dried over
sodium sulfate. Solvent evaporation under reduced pressure followed by
purification over silica gel using 5 % ethyl acetate in pet ether as eluent

afforded the sub-title compound (11.6 g) as yellow oil.

(11) (3-{7-[2-(4-Cyano-2-fluoro-phenoxy)-ethyl]-9-oxa-3,7-diaza-

bicyclo[3.3.11non-3-y1}-propyl)-carbamic acid ter-butyl ester
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conpound Preparation P
2-(9-xa-3, 7-di aza- bi cycl or3. 3. 11non- 3-yl ) - et hanesul f o

wop@sazizas 4- cyanobenzyl am de C) PCT/SE2005/000891

2- Chl or o- et hanesul foni ¢ aci d 4-cyano- benzyl an de
Chl or oet hane sul fonyl chlori (4.8 g, 0.029 nol) was
added drop by drop to solution of 4-am nonethyl

henzoeidnside dretnaudrsl ) &x8%A, YL bR 3-y1)-
0. Ozggpmnl) and pyri doi?ge@[‘%? :?f‘)aqi’ﬂ dg%ya %@gkﬁg'gh@flﬂageyl)
(2Boxy]ybeatzonfrilChydrdehlopide tgdesctabnoapiesg: (31 0.0137 mol
reaction mxture was stirred at RT for 2 days and then

gaomi stepAe dvik ebeen ) wed-Bromnebropyhiaarioaraichacid. teffitutyl ester
or%gni C Ia;;gr was, washed with water and brine and
428020001 78 sapky dramisten €) abpye)eand paigssivapoarhorate (7.57 g,

S A S 400 0 e

RSy L0 L T A A S e e

4ob)an @oleaaYdédef Feducdl F}ﬁ‘éss@lﬁé.oifhg 'regﬁhé W purified by
ep Wt hout Turther

directly taken for next st

gohirhi c ahr@matography over silica gel using 5 % _methanol in
7-r12-(4-Cvano- benzyl sul f anoyl ) - et hvn- 9-oxa- 3, 7- di azabi
Syhlerognahanes an ghient 2o givebtheydubetitie icontpenndbGty ) astyellow
A.suspension of step (i) internediate (3.4 g, 0.013

|%1I') , 9-oxa-3, 7-di azabi cycl of

3. 3. 1] nonane- 3-carboxylic acid tert-butyl ester; (3.49
g, 0.013 nol see WD 01/28992) and potassi um carbonate

T O Onoe g0CIT at 11O St
Etoxyeafluerp-Bextdigivar A shfer ed and sol vent
concentrated under reduced pressure. The residue was
(3{ 77 [2e@d-Oyano2eiinohplemakepetiyly9 axar3 Jidinga gel
Si n? 1 % met hanol in dichloronethane as
icyclo[3.3.1]non-3-yl}-propyl)-carbamic acid isopropyl ester (5.8 g, from

step (ii) above) was taken in dry dichloromethane (25 ml) and cooled to 0

°C. Trifluoroacetic acid (75 ml) was added drop by drop and the reaction
mixture was stirred at RT for 2 h under nitrogen atmosphere. Solvent and
trifluoroacetic acid were evaporated under reduced pressure to give the TFA

salt of the sub-title compound (9 g) as an oil.

(iv) 4-{2-[7-(3-Amino-propyl)-9-oxa-3,7-diaza-bicyclo[3.3.1Inon-3-y1]-

ethoxy}-3-fluoro-benzonitrile hydrochloric acid salt

4— {2-[7-(3-Amino-propyl)-9-oxa-3,7-diaza-bicyclo[3.3. 1]non-3-yl]-ethoxy}-
3-fluoro-benzonitrile TFA-salt ( 7.79g, 11.3 mmol,from step (iii) above)
was dissolved in dioxane(15 ml). HCI ( 14 ml of a 4M solution in dioxane
was added. The HCl-salt precipitated, the dioxane was decanted off and to
the solid was added dioxane ( 10 ml ) followed by HCI( 4 ml in dioxane).

The solvent was decanted off and the solid was dried under vacuum. The
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eluent to give the sub-title conmpound (2.2 g) as white
solid. (iii)

W@ 20084¢3948y ano- benzyl sul f anmoyl ) - et hyl ] - 9- oxa- 3PCT/SE2005/000891

, 7-di azabi cvcl o[ 3. 3. 1lnonane- 3-carboxylic acid
tert-butyl ester _
7-[2-(4- Cyano- benzylsulfanny?g ethyl] 9-oxa-3,7-d|azab

i | 2t - .
L s Btoanange SPPRIEC Sl bRbe 24 o e e
choﬁq&mﬁK{S n1) and was added 15 ni of di oxane
(saturated with HO gas) and stirred at RT for 30 mn
The precipitated solid was filtered, washed with dry
diethyl ether (three tinmes) and finally dried under

ive the t|tIe conmpound (1.96 g) as a solid.

2 1 2-o|fluorobenzene (1)

3 2a-bicyelg(is ihanesuiionig acid dgeyano-
t.er xide (H g, 0098 m)I) was added to

m&@@?hyl tri phenyl phosphoni um chloride (31.12 g,
Q1)0?€L1%8_1l()-eﬂhﬁgé§ﬁfc{ﬂlc gélgqf é‘)éagé ﬁz&ﬂfﬁﬂic@c under argon

ccmbrtsamm galfeieyottoridd (48 & -NF29hol) Ith%déd &op BYF drop

was added dropw se at the sane tenperature and
doisphitiop eibfanmnnecheflod b3nbomtrile anethtie sphyhahio gcid TAk acid (7
reaction nixture was treated with 100 mM water, 150 m

@tor AL maleand rpyalﬁlm (4 miein diyr dighlorestethane (@5 gnbiat -5 °C
SR A R ST
di te, .

ven evayor at (lpl{)érﬁi n‘ﬁeht rgng{le c%‘gdg}cé@&ﬂ)l uer[}l%#el %@Wmc
quyérf Wadt jyashedV it Ivbat&a af8! brisd %dp&h{e@'cﬁ}é&n $fate.

el'uent afforded (5.5 g) of the s title- conpoun

Botwdrnrw essvdpogated unfet jeduced pressure and the residue was punﬁed
(bs 4-Di f I uor o- phenyl ) - acet al dehvde
y column chromatography over 31hca gel using 1 % methanol in

chloroform as eluent to give mixture of the sub-title compound and
ethenesulfonic acid 4-cyano-benzylamide (3.4 g) as a solid. This was

directly taken for next step without further purification.

(11) 7-[2-(4-Cyano-benzylsulfamoyl)-ethyl]-9-oxa-3,7-diaza-

bicyclo[3.3.1]nonane-3-carboxylic acid tert-butyl ester

A suspension of step (i) intermediate (3.4 g, 0.013 mol), 9-oxa-3,7-diaza-
bicyclo[3.3.1]nonane-3-carboxylic acid tert-butyl ester; (3.49 g, 0.013 mol
see WO 01/28992) and potassium carbonate (4.54 g, 0.033 mol) in dry
acetonitrile (50 ml) was stirred at 60 °C overnight under nitrogen
atmosphere. The reaction mixture was filtered and solvent concentrated
under reduced pressure. The residue was purified by column
chromatography over silica gel using 1 % methanol in dichloromethane as

eluent to give the sub-title compound (2.2 g) as white solid.
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To a solution of
|, 2-difluoro-4-(2-nethoxy-vinyl)-benzene (5.5 g,

wO2@32z088 fromstep (i) above) in 80 m acet oPET/8E05/000891

added 66 m of 3 (M HO andstirred at 45 OC for 4 h.
Acetone was evaporated undergyeduced pressure and the
residue was partitioned between water and ether. The
organi c layer was washed with NaHCO3, brine and dried
over sodium sul fate. Sol vent evaporation under reduced
p(riié)s%d.’rlﬂ’ 4efyanodbeh Ayfsulfamoydj-ethyd]-810xat 3.7 dagpenpound as
iquid, This was directly taken for next step
Vhlf:vp(i

of3. 341Hm¢mnerﬂrﬁanhomh¢ aeid tertrhytyl ester . 0 038
46 g, O.
2 S PR L Bl hacrty (40 ©

L LRS00 Rl s o
Seghep sl TSkl LSRR Sl 8

T T e L T

sm&/ tiltereel; apashetevithndigr dietddetbdr fttess uies) cargi ¥iRall- died
of the sub-title conmpound as a liquid. This was

dlinudée VaguuR ke givieghe dighetcompqung (1RME) dua sokd.

purification. (iv) 4-(2-Brono-ethyl)-

1, 2-di fl uorobenzene A m xture of

b g}, {3 uor o- phenyl) -ethanol (5 g, 0.032 nol, from

m%&—é-w”pabove) 51.84 m (49 % 0.64 nol) of HBr in

acgz_-Bfoﬁabﬁl%QEﬂ,z%ﬂﬁbr&Jenéeﬁé uric acid was stirred at
€ react| m xture was poured into

i(Dd 2+ flvors-adcethetidy-dnehDdnether . Organic | ayer was
washed with NaHCO3, water -and dried over sodi um

skotrssiem &ut batexide Apbdret0.698 undbr wae didded tprmsﬂwv@meth 1
foI I owzd by purification (three tinmes) over silica

Shosphapivey ¢deride (214812 069 omndhin 130 salgf dﬁy THF
tap e—t3bt | C%”Hé)rungrg%% & tmo%phere and stirred for 1 h. 34-

difluorobenzaldehyde (10 g, 0.07 mol) in 60 ml of THF was added dropwise

at the same temperature and stirring continued for 3 h at room temperature.
The reaction mixture was treated with 100 ml water, 150 ml petroleum ether
and filtered through celite. Organic layer was. separated and aq. layer was
extracted with petrdleum ether (2 X 100 ml). Combined organic layer was
washed with brine and dried over sodium sulfate. Solvent evaporation under
reduced pressure followed by purification over silica gel using petroleum
ether as eluent afforded (5.5 g) of the sub-title- compound as a colorless

liquid.

(11) (3.4-Difluoro-phenyl)-acetaldehyde

To a solution of 1,2-difluoro-4-(2-methoxy-vinyl)-benzene (5.5 g, 0.032mol,
from step (i) above) in 80 ml acetone was added 66 ml of 3 (M) HCI and



10

15

20

25

Preparati on R 4-Brononet hyl - 3-fl uoro-benzonitrile (i)
(4- Brono- 2-fl uor o- phenvD- net hanol To a sol uti on of

wa2s02048- f | uor obenzal dehyde (25 g, 0.123 nol PCT/BE2005/000891

nmet hanol (250 m ) was added NaBH4 (7.02 g, 0.1847 nol)
and the reaction mxture was, tirred at RT for 2 h.

The reaction mxture was dilUted with 25 m of water

A RACVAINC RYARE AlBRBANIRS ﬁ)%?&t%g RidBS Mifited H&sure and
conmpound was extracte et acetate, orga

lthy essid@swaashed with vvater and brine and dri ed over

sodi um sul fate. Sol vent evaporati on under reduced
reesSomned dEtweatedatdrearsdibtiter! Thecorgpoienthye? way) washeh with

oil. This was directly taken for next step w thout
NRHEE:, Fbmnef ashdried . overispdium sulfate. Solvent evaporation under

3- FI uof o- ydr e nitrile A suspension of
(fﬁ %qeélrﬂeéﬁtfr? @&%55%@%@ OELUF‘F] siititlesompoumdiasoa hgyid. This
.St bove 9 . 085 nmol) and
WAL Erba IR gLV RS SRy Purke288a0h ) “nas
stl rred at 90 OC overni ght under nitrogen atnosphere.
The reaction mxture was filtered and sol vent

qaEncen, b dibdientBBIBAhIPr essure. The resi due was
purified by colum chromatography over silica gel

USaBH, 75.4% gt 0YB38anel)awes addedat O ¥lino et sudutions3 g-di€hioro-
to the sub-title conpound (13 g) as white solid. (iii)

phepphmestalgehyger(Puog &&eﬁmﬁu frein @ep:énbwpweétm S0rmehethenol

%@675&1—{%49 Z%IU?Y tgl dg%g I\jclar?tr %ggtgv%g%ra e IHer reauced
3

S 5 ST Sy St

inl(?fzdﬂéﬁieyleﬂh@r ¢ aﬁiccﬁb]r&r RAENRA %%Waier?ﬁlﬁe& bivEf §Hium

at RT overni ght nder I trogen at nosphere. e

rsaifatd and yelvenLenpoedediuhbicraidced préssacs ®Agivet(H.5 g) of the

sub-title compound as a liquid. This was directly taken for next step without

further purification.

(iv)_4-(2-Bromo-ethyl)-1,2-difluorobenzene
A mixture of 2-(3,4-difluoro-phenyl)-ethanol (5 g, 0.032 mol, from step (iii)
above), 51.84 ml (49 %, 0.64 mol) of HBr in acetic acid and 5 ml of

sulfuric acid was stirred at 100 °C for 4 h. The reaction mixture was poured
into ice and extracted with diethylether. Organic layer was washed with
NaHCO3, water and dried over sodium sulfate. Solvent evaporation under
reduced pressure followed by purification (three times) over silica gel using

petroleum ether as eluent afforded (1.8 g) of the title compound as a liquid.

Preparation R

4-Bromomethyl-3-fluoro-benzonitrile

(i) (4-Bromo-2-fluoro-phenyl)-methanol
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di chl or onet hane, washed with water and brine and dried
over sodium sul fate. Solvent evaporated under reduced

w@e@s3ea7e8 and t he residue was purified by col uneT/SE2005/000891

chromat ogr aphy over silica gel using 10 % ethyl _
acetate in petrol eum et her ag?jel uent to give the title
compound (8 g) as an off-white solid. Preparation S

zrcs 22 Eb”(ﬂ@t@olet@ﬁyl))rdméﬁdﬂlﬁéﬂé%g?ﬁﬁaﬁ;& 25USPEIP S in

6-di fl uoro phenol (18 g,

Jm@thdncb]r @bfembawes added NABHO(7BE2 b)mn%&@% {d TeBGion
g,.0.3463 nol) in dr acetonltrlle (190

JRiNtUIE IV ag S@Ge@@t BZetari 2y ht Thadeactivint mqafe aztagrﬂﬂntw ®ith 25

Th eaction mxture was filtered and sol vent
%ﬁ@éW@F%"’é’cﬁl tnfvent svagorased yndgrsmdelcecr pecssas. dibe cmaspound

h over S|I|cagl
u3| ng tgadq)?%t“ﬂ& u@&é%ﬁ%tg{m Egg ¥ ey Washed wath wiater and
E)a?g%gérﬁgctl Itc%f‘edt bhbe sEQTRP YA % vt g\‘?’ap%%t%rlx Snder Irleduced

sSufy AfferdedaRe itk bbby 5 tl
L
R 1 ar tion:

car bona?g ?ngg 0.058 mol) in dry DMF (50 m) was
stirred at RT overni ght under nitrogen atnosphere.

nder reduced pressure and the
f@s PCRE) echromat ogr aphy over

AR Y e e A

rﬂoﬁwsﬂ: ) ea%fvé} Zﬁdgﬁ)le 0 085 .mol) and Pd(PPhs), (7.04 g,

4-( 3- BronD pr opoc SHetizoni
0.006 mol) in dry DMF (150 ml) was stirred at 90 °C overnight under

nitrogen atmosphere. The reaction mixture was filtered and solvent
concentrated under reduced pressure. The residue was purified by column
chromatography over silica gel using 25 % ethyl acetate in petroleum ether,

as eluent to the sub-title compound (13 g) as white solid.

(iii) 4-Bromomethyl-3-fluorobenzonitrile

Carbon tetrabromide (5.7 g, 0.172 mol) in dry dichloromethane (150 ml) as
added to a solution of step 3-fluoro-4-hydroxymethylbenzonitrile (13 g,
0.086 mol, from step (ii) above) and triphenyl phosphine (45 g, 0.172 mol)
in dry dichloromethahe (50 ml) and stirred at RT overnight under nitrogen
atmosphere. The reaction was quenched with water, extracted with
dichloromethane, washed with water and brine and dried over sodium
sulfate. Solvent evaporated under reduced pressure and the residue was
purified by column chromatography over silica gel using 10 % ethyl acetate
in petroleum ether as eluent to give the title compound (8 g) as an off-white
solid.
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(i) 3-Fluoro-4-(3-hvdroxy-propoxy)-benzonitrile A
m xture of 4-cyano-2-fluoro phenol (5 g, 0.0365 nol;

wo cawsnpa7ep N(iv) above), 3-bronopropanol (10. 1BCTYSE2005/000891

0.073 nol) and potassi um carbonate (7.6 g, 0.054 nol)

in dry acetone (50 nm) was %{irred at 60 OC overni ght
under nitrogen atnosphere. e reaction m xture was
filtered and the sol vent was concentrated under

reduced pressure. The residue was purified by
cRrbpamdbn@rat ogr aphy over silica gel using 5 % et hyl
acetate in petroleumether to yield (5.5 g) of the
At02-Brome-etboppu hd-difluarsimnizene (i i)

4- ( 3- Bronopr gpoxy) - 3-f |l uor obenzonitrile PBr3 (8.14 g,

oA cuspagisionnat Zrdednareahenpl 1&g, £:385 o1}, 0l,2-dtomosthane

- £l -4-( 3- - b itril 5.5 g,
3785k DY i BRI R608 Fn0 SibhomoDey Eeémtp%;@me
4 to L t [ t
(o0, BRS STl DGR 9%k EhY Bhden Birqies dutiehem. The
naer - . g
BR80T ey sy
goeisure. SThd aéseddn tvas oputeidd @y@@ﬂﬁﬂﬁqe@lwéﬁ%n%ﬁﬁﬂy @Rer silica

pressure. The residue was purified by colu

ot owwbgodr Gpbthybuaeetats in petroBunusitng £ Skichy to 2ges abe title
in petrqol eumether as eluent to yield (4.3 g) of the
CPHPOUBE (HBEr) ascodotlessiii. Preparati on U

Met hanesul fonic acid 2-(2, 6-difl uoro-phenyl)-ethyl

ester (i) nethyl-2,6-difluoro phenyl acetate H2SO4

i 1O mM) was added to a sol ution of
: ro- phenyl)- acetic acid (14 g, 0.0814 nol)

iqn(3dBYorBHre (48%inhdrayedzShitfifeed at room
tenperature overnight. Solvent evaporated under
redugethrpr asfs u2,6-difldotdid-dyasophenolasopagt i 9.098ednol), 1,3-
bet ween water and di ethyl ether. Oganic |ayer was

dibromopropane (46.9 g, 0.23 mol) and dry potassium carbonate ( 8 g, 0.058

mol) in dry DMF (50 ml) was stirred at RT overnight under nitrogen
atmosphere. Solvent was removed under reduced pressure and the residue
was purified by column chromatography over silica gel using 4 % ethyl
acetate in petroleum ether as eluent to yield (9.6 g) of th title compound as a

liquid.

Preparation U

4-(3-Bromo-propoxy)-3-fluorobenzonitrile

(1) 3-Fluoro-4-(3-hydroxy-propoxy)-benzonitrile

A mixture of 4-cyano-2-fluoro phenol (5 g, 0.0365 mol; from prep N(iv)
above), 3-bromopropanol (10.15 g, 0.073 mol) and potassium carbonate (7.6
g, 0.054 mol) in dry acetone (50 ml) was stirred at 60 °C overnight under
nitrogen atmosphere. The reaction mixture was filtered and the solvent was

concentrated under reduced pressure. The residue was purified by column
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washed water, brine and dried over sodium sulfate.
Sol vent evaporation under reduced pressure yielded 16

w@2os/1meshyl -2, 6-di fluoro phenyl acetate as pBECESE2005/000891

yellow l'iquid. This was directly taken for next step
wi t hout further purificatior@ (i)
2-('2,6-Difluoro-phenyl)-et ha%ol LAH (4.7 g, 0.129

jafo sty beshuli 9% d f
af@ig%)ﬂar egg gﬁgpenlgi 01§£ gfghrlrét yl ﬁz%thgf_a%:le?%nﬁﬁgpgﬁgn#efh%r o
ageldadSeS 16f the WbBe Gompbuamasheplidi ) above in dry
diethylether (80 m) and stirred at roomtenperature
for 2 h under nitrogen atnosphere. The reaction

L xture was quenched with water, NaOH and filtered.
rl&lé“ -BrOmePIOROXYH Orgeppzgligdewi th 1.5 N HO and

ot ed Cethal ether. O gan | hed
APAR TG 5 SRt S w0 VSR PR o
[ re af f or ded .
(B EREEB AR UEHER Y S HOHRF Bl Frpivar ©
HhoS j f t i thout
oy 0 SR AT, (20 P anf S Otdont YehiRharure
venightivnldesr dtrogenydtinosphate. Bl rrez&&idhaﬂ@a%uéﬁ&%ﬂed with
chloride (10.76 , 0.094 nol) was added at 0 OCto a
goiten, iand eftrazt¢d wéthddichlovomeftemey Orgatiaayer(vids waghed with
0. 085 |, fromstep (ii) above) and triethylam ne
(Maten 3ogney dited RNeY sodivm yswfathl and el YenieeyapgBatetl) under
3 .cﬁlnder ni t.r.ogen nosphere. The

PRt St g it Dt ef ye‘iaél\”f@é‘: oRkiggraphy over
. _ ;
S AR B B AT s G g5 R T

fofiehd title @ofpoRAd g @@, oi | . Preparation V
| -(2-Br om())et hyl ) - 4-&1?1?C|l f1 uoronet hyl benzene (i)

| - (2- Met hoxy-vinyl)-4-trifluoronethyl benzene

Preparation U

Methanesulfonic acid 2-(2,6-difluoro-phenyl)-ethyl ester

(1) methyl-2,6-difluoro phenyl acetate
H,SO4 (conc., 0.75 ml) was added to a solution of (2,6-difluoro-phenyl)-
acetic acid (14 g, 0.0814 mol) in dry methanol (160 ml) and stirred at room

temperature overnight. Solvent evaporated under reduced pressure and the
residue was partitioned between water and diethyl ether. Organic layer was
washed water, brine and dried over sodium sulfate. Solvent evaporation
under reduced pressure yielded 16 g of methyl-2, 6-difluoro phenyl acetate
as pale yellow liquid. This was directly taken for next step without further

purification.

(it) 2-(2,6-Difluoro-phenyl)-ethanol
LAH (4.7 g, 0.129 mol) in dry diethylether (400 ml) was added at 0 °C to a
stirred suspension of methyl-2, 6-difluoro phenyl acetate (16 g, 0.086 mol,
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Pot assiumtert butoxide (13.46 g, 0.120 nol) was added
to net hoxynet hyl triphenyl phosphoni um chloride (38.30

wW@2008/123t288 nol ) in 150 m dry THF at -30 OC undeCT/8E29031000891

at nosphere and stirred for 1 h. 4- _
trifluoronmethyl benzal dehyde ¢45.0 g, 0.086 nol) in 60
m THF was added dropwi se at” the sane tenperature and

dromr s ¢hHnlabduedn! afy HibthAleth&OTBHE e M sBirred St room
100 wat er, 150 ni

reaction mxture was treated wth _ (
pemperadure forn2rh anderf mﬂtﬂogeaChMFhl@’@. ekl feBetidX @@Rbfre was
| ayer was separated and the aq. |ayer was extract .ed. N
WieRched Wothewaiest NeOH andfileeedriThe epritiyee dvasragai acidified

| ayer shed with brine and dried over sodium
S0 2N meciw%dmrmd@@@ s nas washed
f - purification over silica gel using .
E@%}# %%m e%nd;@“%‘ii Qéfit S‘l%{fl%‘r ! tf-lg9lge§§|_e¥ﬁquﬁté0n under
1delgt ol or S . This
SRR PSR aads (130 B Of 2hiGub YhbomehichytRiranot as
Ugiid. dadi¢ Gas dideltly taken f t st ithout furth ification.
(94?Tri fl uoro?ret ﬁyl thgg}ly%flg}éestg gvelh\%lle "Fo %rpsuc:)rf (3 SR
of |-(2-methoxy-vinyl)-4-trifluoronethyl benzene (10.5
,...Q.052 mol , fromstep (i) above) in 158 m acetone
: : 4. BiflaorD-phemylpdtinf edter OC for 4

212 aeid -l \Y:
Ml rePibe el () 3R e B00acmiotharasr aadu et HoPC 1o a

' d, Wt h Lpe and dried .
SR o AP o RS B Brbaha 35 oat s GRS Bl ?m@g Sk
-t 0 :
BP0 ST (O MRS IRl 0o
i h i i ; .
gﬂ)(aTnTo_i r FPlﬁﬁgr g%?h?lr Bﬁg%ﬂyl )tﬁe érﬁ%éﬁn bI\E’i\ﬂBl—l‘Z' El“ %1 eg’rea&t 18’315‘7‘/3S
faenchedswithdwdteat eftr@@ed ovith stithior@nethbnd; dried over sodium

i.fl t hyl -rhenyl ) - acet al dehyde (9.4 g, 0.05 nol,
Hllﬁ%a %&ﬁy@;{ eg@gqr@%‘./ed? under reduced pressure to give (18 g) of the

title compound as an oil.

Preparation V

1-( 2—Bromoethvl)-4-triﬂuoromethvibenzene

(1) 1-(2-Methoxy-vinyl)-4-trifluoromethylbenzene

Potassium tert butoxide (13.46 g, 0.120 mol) was added to methoxymethyl
triphenyl phosphonium chloride (38.30 g, 0.112 mol) in 150 ml dry THF at
=30 °C under argon atmosphere and stimed for 1 h. 4-
trifluoromethylbenzaldehyde (15.0 g, 0.086 mol) in 60 ml THF was added
dropwise at the same temperature and stirring continued for 3 h at room
temperature. The reaction mixture was treated with 100 ml water, 150 ml
petroleum ether and filtered through celite. Organic layer was separated and
the aq. layer was extracted with petroleum ether (2 X 100 ml). Combined

organic layer was washed with brine and dried over sodium sulfate. Solvent
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in 154 mM ethanol and stirred at RT overnight. The
sol vent was evaporat ed under reduced pressure and the

WO e®sdesg4®vas partitioned between 50 mM 1 N HC PERSEZ05/000891

m diethyl ether. Organic | ayer was washed with water,
dried over sodiumsulfate ang the sol vent evaporated
under reduced pressure to gi've 10 g of the sub-title
eeapotatidnasder redited. prdsiuse VRS0 Jae5) éyﬂﬁ%}l 594 884 el
step without further "purification. (i _

Lis{ig: Betoviount eHik) adehment bifordudetlys b5 BE ehe stk diBpound
of step 2-(4-trifluoromethyl phenyl)-ethanol (10 g,
@sobgopsless fiquid.stlip was direetiypvakien, f@enaxit step 06thMut H@ither
in %cet.ic acid and 10 nml sulfuric acid was stirred at
PO8SRIPEBr 4 h. The reaction nmixture was poured into

i ceand extracted with diethylether. The organic |ayer

was washed with NaHCO3, water and dried over sodium

) (2B RbYe ..h%@gﬁatcé&'ﬂdéﬁgﬂg{CgeggfegspLSSf'ure
e 120 selimont Be T 14318 HERY-BIRUICH DRI iBEAhE | A0.5 g,

conmpound as a |iquid. Preparation oni

8d15X2 ol Afrdinf dte (D rbohexir PS&mIl cetinRylvaeadd@d (07.3 ml 3 M
| - Di fl uoromet hox35/- 4-((', Z)-2- met hoxy-vinyl ) -benzene
H&slzandyt stirreg ap o NG s iAeetofie vetshewapordtby lunder reduced

F?ﬁgg‘?r%g%‘{cﬁg;es%g@‘i?g{‘fnﬁé g’%ot{)tgfgf@.d( gt’ég'gee%waltgégnwrs Ovganic
LY of SERE SPashba "yl NS, beifF sl Efeal Pbiosad sulfate,
Pl eRE e ol BaL -a0esd prs s atthded e sppsfitle cpmpppnd
(52 g, s gy IS 9 o0 oo

fwther pamfimatipnr e for 19 h. Water (100 nL) was added
and the m xture was concentrated under reduced

pressure. The remai ni ng

(1i1) 2-(4-Trifluoromethylphenyl)-ethanol
NaBH, (2 g, 0.055 mol) was added at 0 °C to a solution of 4-

trifluoromethyl-phenyl)-acetaldehyde (9.4 g, 0.05 mol, from step (ii) above)
in 154 ml ethanol and stirred at RT overnight.The solvent was evaporated
under reduced pressure and the residue was partitioned between 50 ml 1 N
HCI and 50 ml diethyl ether. Organic layer was washed with water, dried
over sodium sulfate and the solvent evaporated under reduced pressure to
give 10 g of the sub-title compound as a liquid. This was directly taken for

next step without further purification.

(iv)_1-(2-Bromo-ethyl)-4-trifluoromethylbenzene

A mixture of step 2-(4-trifluoromethylphenyl)-ethanol (10 g, 0.053 mol,
from step (iii) above) , 86 ml (1.06 M) HBr in acetic acid and 10 ml sulfuric

acid was stirred at 100 °C for 4 h. The reaction mixture was poured into ice
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aqueous phase was extracted with ethyl acetate (2 x
100 nlL) and the conbi ned organi c phase was washed with

wowi0s123728 X 100 nlL) and brine (100 ni), dried PWBESE2005/000891

Na2SO4, and concentrated in vacuo. The crude product

was purified by three tinmes gepeated chromatography on
silica gel. (Horizon(tm, flash systemfrom .
Bt agiefdodd wihumisthfledsdt AR NrodficX 1409 s BLHSY with
3% ethyl acetate in heptane. Conbination of pure

f NaHiO@yp svater] and izt ovdr sodiim wd€ate, shiend @dallsorﬁaoﬂ under
(53% of the title compound as a colourless oil.

| jadmadl psoeuHiollawdl By purifidatht 09dt sibiicaggel i usome ngstroleum
7.20 (2H, major isqner 7,03 (d, 2H, mnor isoner),
7‘?[5% %So‘?lu%, Af?%rﬂea 3 &9}1&9 titleycompeand s ligajdr

isonmer), 6.47 (t, IH mnor isoner),6.47 (t, IH major

isoner), 6.14 (d, IH mnor isoner), 5.78 (d, IH,

3t ), 5.20 (d, IH ninor isoner), 3.78 (s,
%Z !rrinor | somer 6 J roi (i)
(FBREIS T SHe ARG R EN L9Tomcinox ipRcRd )-eEhy, ution
q, Lk HORBLD O 71 hoxw Oyl )= b
(BfZzTatrto = 3.2, g,

AL - ratiq ~3:
. . D . :
o e e San bR rA R p M epl s Ty e,
9. Ammeol)ciarTHE (280 ral.) wiatesosled 6 @d. PLESEUREBUIBIES M in
25 nL) was added to the residue and the aqueous phase
\(b@éia’é@@b radtmd, wi& mmipbt ak etdded (2 pertidhsnbyer Ehglin and the
conbi ned, organi c phase was washed with saturate )
é’ﬁ%%c%ﬁ]%e%r\lé 0 @@XFHE)? 3eq piiree {osoamiadditionald 16venin. 4-

SR iRIERR A Gt £770 Bh o T8 Fan) was
&Q%ed hpeigr %@%ﬁ&géﬁ@ﬁﬁﬂﬁﬁ% ﬂs#sﬁﬁ%ﬁg@t' i t%?nperature for

subsequent reduction step w

I@(I_)I;min? q%:ﬂl itlf(i? at|2 W@g&%&%ﬁ)& ’Cl:@g&.g\)lva'terd(lgoaﬁm Ywas added
and the mixture was concentrated under reduced pressure. The remaining
aqueous phase was extracted with ethyl acetate (2 x 100 mL) and the
combined organic phase was washed with water (2 x 100 mlL) and brine
(100 mL), dried over Na,SO,, and concentrated in vacuo. The crude product
was purified by three times repeated chromatography on silica gel.
(Horizon™, flash system from Biotage™. Column: Flash 40+M, 40 x 150
mm. Eluent: 3% ethyl acetate in heptane. Combination of pure fractions and
concentration in vacuo afforded 1.60 g (53%) of the title compound as a
colourless oil.

1H-NMR (500 MHz, CDCl,): 8 7.56 (2H, minor isomer), 7.20 (2H, major
isomer), 7.03 (d, 2H, minor isomer), 7.02 (d, 2H, major isomer), 7.00 (d,
1H, major isomer), 6.47 (t, 1H, minor isomer),6.47 (t, 1H, major isomer),
6.14 (d, 1H, minor isomer), 5.78 (d, 1H, major isomer), 5.20 (d, 1H, minor

isomer), 3.78 (s, 3H, minor isomer), 3.69 (s, 3H, major isomer)
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(t, IH, 3.70 (d, 2H (lii)
2

-(4-D fl uoronmet hoxyphenyl ) - et hanol A sol ution of

w@ 2e0di1237e0r onet hoxyphenyl ) - acet al dehyde 1. 22 gPCBSEU03/000891

fromstep (ii) above) in ethanol (20 nL) was cooled to
0 C. Sodi um borohydri de (0.%i)g, 7.2 mol) was added
and the resulting reaction mxture was stirred at 0 0OC
for 2 h and then at roomtenperature for 16 h. After
concentration under reduced pressure, the residue was
dii) ¢4-42i fiuiotdmethekyhatylieacdtbldehide and 1M HO (50 ni).
The phases were separated and the organic phase was
washed with water (50 nL) and brine (50 ni), dried

ver Na2SO , and_concentrated in vacuo. The crude

XY aelutxx;asofplumﬂuc@@lr@;hqwt(( m-2-@1ﬁ;??}ﬁ,jd/in}flll)—;)enzene (B/Z.
C rLzo

33@%2‘55%"2@?@380535 'm'@o %mns%zp & mamai?ﬁ@e o)

s, addd v OO R T ol et e oo oG Stigisehec 45

o L N S R0

@tded th thSrehd &0 {HB aqiidous ?h%e Was extacted: with (dRthlether

IH) (iv) Methanesul fonic aci _
22 (x-3) frhilupr Shetdomlyiphe nyighniet phihseestagr whAslsal utitlo saffrated

2-(4- dlfluoronetho henyl ) - ethanol (0.582 g, 3.09
#ﬁ’é?oqu L (Y mﬁ)) @mg Graeday | dniesd oiven NapS Q8 and

0.52 nm., 3.7
Abhcafifu e ?{aﬁfgﬂ%? 9 555D %%pr <55 a yellow oil with a

. | tepBy! e :
BEHRGRERA: BB, T e éﬁ@ﬁﬁ%ﬂ%@ﬁﬁ% th R pepspauent
reacti on m xture was
gﬁ%@?ﬁﬁt%ﬁe%%ﬁ%%ﬁ@?@&ﬁgg (40 nL.) and the
GHNIMR (5D0dHsa S DEISH &9 Ji6t(h 1\&@ gr21(@, 2807 qis)(dam) 6.51
brine (30 nL), dried over Na2SO4, and concentr at ed
(tad ), 330ddy2HD. 78 g (95% of the title compound as a

(1i1) 2-(4-Difluoromethoxyphenyl)-ethanol

A solution of (4-difluoromethoxyphenyl)-acetaldehyde 1.22 g, 6 mmol;
from step (ii) above) in ethanol (20 mL) was cooled to 0 °C. Sodium
borohydride (0.27 g, 7.2 mmol) was added and the resulting reaction
mixture was stirred at 0 °C for 2 h and then at room tempera.ture for 16 h.
After concentration under reduced pressure, the residue was diluted with
diethylether (50 mL) and 1 M HCI (50 mL). The phases were separated and
the organic phase was washed with water (50 mL) and brine (50 mL), dried
over Na,SO,, and concentrated in vacuo. The crude product was purified by
two times repeated chromatography on silica gel. (Horizon™, flash system
from Biotage™. Column: Flash 40+M, 40 x 150 mm. Eluent: Gradients
from 25 to 40% ethyl acetate in heptane. Concentration in vacuo afforded

0.62 g (50%) of the sub-title compound as a light yellow oil.
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colourless oil. ITHNW (500 MHz, CDO3) : d 7.23 (d,
2H), 7.09 (d, 2H), 6.49 (t, IH, 4.40 (t, 2H), 3.05

W@ 205223748 2. 89 (s, 3H) Preparation X PCT/SE2005/000891

| - (3- Bromopr opoxy) - 2-f | uorobenzene A mxture of
2-fl uorophenol (2.24 g, q 1, 3-di brormpropane
(20 3 nm, 200 nmol), and pot um carbonate (2.76

20ONTB o EE GO b 438 B bptes Beaiedil PR FC r

f3 BBLAIRO (ﬁ@szmpaca%fl@tr@ﬁ§d1l.5ﬂ(l¥las P give 4.70 g of

the titl e conpdund as a t ye*llowml Wth a purity
of ca. 80% The product was used in the subsequent
reaction step without further purification. IH NWR
((SY)DMﬂﬂzaneSlﬂﬂ)rBh: acidi2H 41d1ﬂﬁoﬂﬁnéthoxﬁrbﬁenv6)-&ﬂiy1 e@teﬂ H)
91m(§0418t H, 3.64 (t, 2H), 2.39-2.3
(4&1 solpfiomy ZT(étdlﬂgﬁrometngBphﬁmlbmb 10.582 g, 3. 09 mmol,
ene A m xture of 2 d| fl uorophenol

JTEO%*S'S%{DUE& 68 |in methylgng, o lf%&eob?a msscqa_ed 2@ °C.

ace'lf ofli a?&gfap@g%s% n%z bo(g.?t 7 (%d‘%‘ﬁl %31 cﬁbah% s%;lﬂlggn of
R8T &HIBRA Uholls (D! AITS%. %”@15551? ih k& Bfloride (2

concent r at in vacuo to give
aohpanddhageactionghiixtyed vawy sirtediad O °& B 9¢ Yni@f THAE reaction

80% The product was used in the subsequent reaction
JOHBULR WhD dtlu{edrwi’(h mggthylehe (C:hioruie (4IOI-1=nINI§/IandEtHé) obdmic phase
MSsW)@ﬁhedzmth ‘gar@;z (% tx%ng) azxdslme 5%0 mb,) glﬁ)ed Tover N 2,804,
fngpar apﬂ%ﬁtgébzgﬂ;ﬂgﬁg to g1vg 0R% g ())5%) of the title compound as a
colourless oil.

1H-NMR (500 MHz, CDCl;): 8 7.23 (d, 2H), 7.09 (d, 2H), 6.49 (t, 1H), 4.40

(t, 2H), 3.05 (t, 2H), 2.89 (s, 3H)

Preparation X

1-(3-Bromopropoxy)-2-fluorobenzene

A mixture of 2-fluorophenol (2.24 g, 20.0 mmol), 1,3-dibromopropane (20.3
mL, 200-mmol), and potassium carbonate (2.76 g, 20.0 mmol) in acetonitril
(30 mL) was heated at 80 °C overnight. The reaction mixture was filtered
and the filtrate was concentrated in vacuo to give 4.70 g of the title
compound as a light yellow oil with a purity of ca. 80%. The product was

used in the subsequent reaction step without further purification.

1H-NMR (500 MHz, CDCl5): & 7.11-7.03 (m, 2H), 6.99 (m, 1H), 6.91 (m,
1H), 4.18 (t, 2H), 3.64 (t, 2H), 2.39-2.31 (m, 2H)

Preparation Y
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A m xture of 3,4-difluorophenol (2.60 g, 20.0 nmol),
1, 3-di bronopropane (20.3 nlL, 200 mmol ), and potassi um

w@arborsse (2.76 g, 20.0 mmol) in acetonitril ¥GDSEA0P5/000891

was heated at 75 OC overnight. The reaction mxture
was filtered and the filtragﬁ was concentrated in
vacuo. The crude product wa %urlfled by

ChMBRLHRRY. r|zon(tm flash
systemfromBi 0 ag131 Hif%r@%enzéﬂ‘é) ash 40+M 40 x 150

N miztwenst 2$°/dﬁ1dﬁ)pr}%iﬁﬂ W B0 & mgtrﬁﬂﬁl) Q0BCERioNRS aﬂr@ﬁane
in vacuo afforded 4.35 g of the title compound as

d@Pdu mIQSQOGblmmul) harad potastsmnofcac’cama@@%& 76HgNIZB.({ 2880l in
d 7.0 IH, 6.73 (m IH, 6.60 (m
%LI)?fODAtﬂé@%) ﬂmL)zw?S h@atsd a(t180 6l yvernighs. Phe veactipnanixture was
ar at i o ,%A BrormproP ) - 3-fl uorobenzene A
rﬁl%gﬁﬁi ént % Faf&r%fh@%qen(r@ ezﬁ"@m% f® %8482 g of the title
f 0, 200. t assi
SopepoI B BT SR T b R i P T BhgueT wes
ure was
??F???E%@ﬂl#ﬁé At il Ui b
The crude product was purified by chromatography on
silica gel. (Horizon , flash system from Bi ot age .
Qd1-0NviR (’—50&)5MH£1+(]3‘/DO49 X .80 (mN1HY, T (m3 %D 6Y39 (m 1H),
acetate in heptane, Concentration in vacuo afforded
3. 5B (tg 29, 3.62 (i 2H)e 29Betinana3Hx col ourl ess oi | with

a purity of ca. 75% The product was used in the
subsequent reaction step without further purification.

{590 Mz, CDA3) : d 7.25 (m IH), 6.75-6.63
%&%%‘—2012 (t, 2H), 3.62 (t, 2H), 2.38-2.31 (m 2H)
atgsf&hbgﬁ %ﬁ;,bé’cﬁjﬂ_%ﬂ%—ﬁgﬁ&n@“ d |
uor 0- benzyt oxy) - er

A mixture of 3,4-difluorophenol (2.60 g, 20.0 mmol), 1,3-dibromopropane
(20.3 mL, 200 mmol), and potassium carbonate (2.76 g, 20.0 mmol) in
acetonitril (30 mL) was heated at 75 °C overnight. The reaction mixture was
filtered and the filtrate was concentrated in vacuo. The crude product was
purified by chromatography on silica gel. (Horizon™, flash system from
Biotage™. Column: Flash 40+M, 40 x 150 mm. Eluent: 3% ethyl acetate in
heptane. Concentration in vacuo afforded 4.35 g of the title compound as a

colourless oil with a purity of ca. 90%.

1H-NMR (500 MHz, CDCl;): § 7.06 (dd, 1H), 6.73 (m, 1H), 6.60 (i, 1H),
4.05 (t, 2H), 3.59 (t, 2H), 2.33-2.27 (m, 2H)

Preparation AA

1-(3-Bromopropoxy)-3-fluorobenzene

A mixture of 3-fluorophenol (2.24 g, 20.0 mmol), 1,3-dibromopropane (20.3
ml, 200 mmol), and potassium carbonate (2.76 g, 20.0 mmol) in acetonitril
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(i) 2-(4-Fluorobenzyl oxy)-ethanol To a suspension of
sodi um hydride (1.9 g of a 60% suspension in m neral

w@rdos/12Eshed with heptane) in THF (20 nl) was BdOsE2005/000891

et hyl ene glycol (19.9 g, 0.32 nol) in portions over 15
mn. The reaction m xture Mﬁa stirred at room
tenperature for 2 h and the %eateq to 80 OC. )

80z hreds Béutéd 20 809°C 39 B Dhel 2 t
degngggm{he regctpon nigﬁﬂ e @%? s@gﬁgggﬁgFﬂéng%ﬁlmEd

famd. the FiltratoAivta rconioehtrgd iR vz TRERBE® Hfiuct was purified
saturated ageuous NH4C (75 nL) was added and the

plYaghuematograplypanaikich gdh¢Horven hitket waemftdm@iotee™.
Lt.h diethylether (3 x 75 nmL) and the conbi ned organic
%&Eﬂ\nﬁ éa%agﬂéMwéQ A 5} mmat E&@@ué%?ﬂ}&l—h@btafe? ﬁ‘t hgptane,
' [ SO4 and concentrate
R aulsalion fop foetatBomd s s e 1ot tiR@osumimasa colourless
: [ i it f . 90% | HN
SRR, B 4 T B o . e
ik , m 2H), 3.60-3.55 (m
%ié:bacuoglsge? Wﬁhoﬁgugﬂ%rﬁﬁ Céﬁgé'ul fonic acid
2-(4-fluoro-benzyl oxy)-ethyl ester A solution of
2-(4-fluorobenzyl oxy)-et hanol (5.11 g, 30.0 nmol, from
éféHMR) (580VB]z,i GDEE)h Y 206 (eh! TH),0876.66.68i (), 23 4.12 (t,
led to -10 OC. Triethylamne (5.0 nL, 36 mmol) was
?gﬁe&@dkl?ﬁb@ﬂﬁrﬁl franed)l f onyl chloride (3.78 g,

33.0 nmol) and the reaction mxture was stirred at - 5
OC for 2 h. The reaction m xture was diluted with

lorid 200 L d the organi c phase was
W@[gre(g X 75 ETL?_nand brine (75 nL), dried
M&haﬂ\%ﬁ%nig’i‘ﬁfi’d Qeggggﬂbfo@%%%g!&;ﬁ?e@@ és?erig: ve 7.16 g

I H- NVR

i5 Q0(ANFinor BBz Sloxy) @thHands- 7. 28 (m 2H), 7.07-7.01 (m
Sﬁ)fﬂ. 54I(S,Z§”E’DX,”4. 41-4.37 (m 2H), 3.76-3.71 (m

Tr)a s&p@gsipg,of&ﬂ)dium hydride (1.9 g of a 60% suspension in mineral
oil, washed with heptane) in THF (20 mL) was added ethylene glycol (19.9

8. 0.32 mol) in portions over 15 min. The reaction mixture was stirred at
room temperature for 2 h and then heated to 80 °C. Benzylbromide (6.05 g,
32.0 mmol) in THF (30 mL) was added and the reaction mixture was stirred
at 80 °C for 3.5 h. After cooling to room temperature, saturated ageuous
NH,CI (75 mL) was added and the phases were separated. The water phase
was extracted with diethylether (3 x 75 mL) and the combined organic phase
was washed with saturated aqueous NH,Cl (75 mL) and brine (75 mL),
dried over MgSO, and concentrated in vacuo to afford 6.83 g (95%) of the

sub-title compound as an oil with a purity of ca. 90%.

1H-NMR (500 MHz, CDCL): § 7.33-7.28 (m, 2H), 7.06~7.00 (m, 2H), 4.51
(s, 2H), 3.77-3.72 (m, 2H), 3.60-3.55 (m, 2H), 2.23 (m, 1H)
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Preparati on AC 4-i
r7-(2-am noet hyl)-9-oxa-3, 7-di azabi cvcl or 3. 3. 11non- 3-

wQ@ kiosee3tys | benzonitril e, hydrochl oride salt. (PQT/SE2005/000891

ferf-butyl (2-r7-(4-cvanobenzyl)-9-oxa-3, 7-di azabi cvcl o
r3.3.nnon-3- yliethyl }carb3aggte Potassium carbonate
(3.82 g, 27.6 mmpl) was addéd to a m xture of

t (&l M@ﬁmhesulfomc acid 2-(4-fluoro-benzyl thy] est

[ 2-(9-oxa- 3, 7-di azabi cycl o[ 3. 3. ﬁ %}/1)% 9//} ()gse?rnyl]car bam

a‘kesoilﬂlcﬁﬂo’g,’z (118ﬂ140mhseh7),ylam5a) ethanol (5 11 g 30.0 mmol from step
4- (bronmonet hyl ) benzonitrile (3.61 g, nmol )
a(é‘)etaehﬂvfi} i ine r(lq@(ylme) chitirideri (60umsL)aw abeadvalddt 00 —10 °C.
over cool ed to room t enperature,
@Bﬁr 30 ol veasy addedutolpeedoby smthmbsu}fonyl

rl“f
ove&%{qgﬁg Yoaeid fdel ghughe 3?%‘3%@%%}@3%@% 03°C
dot 2h. Phclieal i Hiflnirt W SRARE WA, 13’?; AR ChIBHOF 670l sL)
a@dgt)hé Hg@!%&sﬁcg g@{é'e Mg @@%@P@%H%a‘é Axhs E&szX% )?a?inéz(75
30ky (h“Redl-bvar)MgSO&ﬁarﬁcEchhcdrﬁratéﬂ i?rﬁv&c%td"lao %‘i)ére fl%? (©8%) of

H, t% 3.09 (2 H m, 2.76 (2 H m,
theitle goppoynd ag -afyellow oil.
di azabi cyclor3.3. |inon-3-

;lh #ﬁ‘ﬂﬁ%ﬁ@éﬂ% GD%?&SW@% &hitar tdd BaT+7.0A(m, 2H), 4.54
TSR 20 L Db, 16 o i 210 SPRB Sl o ana

formc acid salt of r -buryl {2-[7-(4-

cyanobenzyl) - 9- oxa- 3, 7-di azabi cycl o[ 3. 3. 1] non- 3-yl ] eth
Présaathanaice (7.00 g, 14.2 mmol ). The reaction m xture
was stirred at roomtenperature for 3 hours after

@l [GH21 aminmetifsil)-Dersad3 Andiatdtecydisis. 3 aMiomel i d was
vvashed 1vvlth eth_l acet ate Dry| ng I n vacuo gave 6.12 g

1) tert-butyl{ 2-[7-(4-cyanobenzyl)-9-oxa-3,7-diazabicyclo[3.3.1 non-3-

yllethyl }carbamate

Potassium carbonate (3.82 g, 27.6 mmol) was added to a mixture of fert-
butyl [2-(9-0xa-3,7-diazabicyclo[3.3.1]non-3-yl)ethyl]carbamate (5.00 g,
18.4 mmol) and 4-(bromomethyl)benzonitrile (3.61 g, 18.4 mmol) in
acetonitrile (150 mL). The mixture was heated to reflux over night, cooled
to room temperature, filtered and evaporated. The residue was dissolved in
dichloromethane (100 mL), washed with water and dried over MgSO,.
Purification by preparative HPLC gave 7.04 g (78 %) of the sub.title

- compound as a salt with one equivalent of acetic acid and one equivalent of

formic acid.
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one equival ent of residual ethyl acetate. 1H NMR (500
MHz, D20) d 7.95 (2 H, d), 7.71 (2 H, d), 4.48 (2H,

W@E200542848 (2 H, nm), 3.69 (2 H n), 3.52 (2 H PIT/SB028000891

(4H mM, 2.77 (4 H m. Preparation AD
Met hanesul fonic acid 2- benz?b 1i soxazol 3-yl -ethyl
ester (i) 2- Benzordll soxazo -ethanol To a

2T EALRY 00, e %%25?%3@@3 nlas?‘:mmﬁe@ Tk & o.
bP!?(YEH"IH}?@YYi%ﬂH 93 69l B 28 (I 1O M P 316

00C. The i Xture ‘was a
t(QrH)eﬂ) at(we.z HDeh)\a 5765 M 29, PYSI3MH L 1.4¥50H (30 nl)
was carefully added and when the gas evol ution’ ceased,
the m xture was heated under gentle reflux for 4
hours. The reactl on m3xture was cogcentrat ed in vacuo

d| chI or onet hane (3 X 20 rrL) The combi ned organic
| ayerswere dried over Na2SO4 and concentrated in

W%Hﬂra@&%oﬁftﬂﬂﬁopﬂ@q%t ﬂ‘é‘ﬁsao&ﬁt% AQGQ’ ) was ggc}ed to an ice-

chr omat ogr aphy on silica

(cOB1eqYE1 tdfethel bé&ticc anpofvrthic 1a3Gd R 6% 22-17b 2-[7-(4-
CDdl 3) Jmflyﬁs 06, 156.92, 130.27, 123.65, 121. W{ 7

EZ&nfﬂ&nzyh)EP—ma—%DdMab@cm)ﬁ B l]hon@ -pHothyll) d‘adfurﬁatac (.00
2- henzoFdlj soxazol - 3-yl -ethyl ester To a sol ution of

2. Bériz B1aPYH sé"iaazféimt@lwmétﬂfmw S(cmresisazt pons texgperapire for 3
?ﬁ?ﬁ tﬁlp a‘fhé%ﬁl 6?%’%& t | ﬁ{ £tnane (g‘i \5Nsas wash?édgvlelth
?ﬁ‘a’” ADERN. THHe fil W%Vé & I?%l% 6 5 SBRlelsrihmelgd wi
bheRqaalettiofdesititdl ethyl acetate.

'H NMR (500 MHz, D,0) 8§ 7.95 2 H, d), 7.71 (2 H, d), 4.48 (2H, s), 4.31
(2 H, m), 3.69 (2 H, m), 3.52 (2 H, m), 3.20 (4 H, m), 2.77 (4 H, m).

Preparation AD

Methanesulfonic acid 2-benzo[d]isoxazol-3-vl-ethvl ester

(1) 2-Benzoldlisoxazol-3-yl-ethanol

To a solution of benzo[d]isoxazol-3-yl-acetic acid (0.86 g, 4.85 mmol) in
anhydrous THF (40 mL) was added dropwise borane dimethylsulfide
complex (0.58 mL, 10 M, 5.8 mmol) at 0°C. Thé mixture was allowed to
warm to room temperature and was stirred over night. MeOH (10 mL) was
carefully added and when the gas evolution ceased, the mixture was heated
under gentle reflux for 4 hours. The reaction mixture was concentrated in
vacuo and the remainder was dissolved in dichloromethane (20 mL). An
aqueous solution of Na,COs (20 mL) was added and the aqueous layer was

extracted with dichloromethane (3 x 20 mL). The combined organic layers
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water (2 x 20 mL) and brine (20 nL). The organic |ayer
was dried over Na2SO4 and concentrated in vacuo, which

w@bdosnebsas 818 ng (98% of the title conmpound. RET/BMR05/000891

(500 MHz, CDA3) d 7.73 (IH d), 761(2H, m, 7.37

(IH, m, 4.73 (2H, t), 3.49 bgH 3.01 (3H, s)

Preparati on AE Met hanesul fo& aci d .

2 €% didtP 60ePRBIVD) 284 Qléhc %%-zr;? vﬂﬁzz&l’f’ﬁé Qﬁ[ﬂl)dgf raduct was

2- (2-fluorophenyl) - et hanol g, 28.5 Mo

tpureidd/bpohrem4togphylon dhcd gBITWhch arfeidel %ﬁgt(ea%ﬁ%) of

(15 nL) was added net hanesul fonyl chloride (2

sﬂzeiltlmmln)pcamd 5C. The mixture was stirred for 4 hours
was allowed to slowy warmto room tenperature.

h@ NMR (A 35 Mz GD@ds)v@tli@cﬁé:rﬂiﬁ%eﬂ(hﬁ%, ?3213165 121.98,
t and water. The organic |ayer was
'é%g&jgﬁﬂi%éiggrzgﬁﬁ-concentrated in vacuo. The crude
product was purified by columm chromatography, using
di chl oromet hane as eluent, to afford 5.88 g (94 4%
e 1 ; M < ,

t),

8 s6Ridlont df, 2 ﬁﬁoﬁ k188 1
%02_28?7}1-1;0?268% %ef4 Qﬁgl?lﬁfth)gﬁg%)tﬁfhv roxﬁ r%p?lr.nLI-ngl from

ategudpabarab) end tetBylatihe (0.66- -iiLyB.95 mmol) in dichloromethane
| et hyl) - 1- phenyl met hanesul f onam de
420 w3s prded meihanesuliphyl-dhloside §0.31dinhz a5ayaiod] & G°C.

G’Jf%groq%ﬁﬁpx rlgl@@u@t é«‘ér it Bah Lot gl s vien @ixseotedemith
g (2 % 20 hP) Shatbihé aif@gﬂnm} Sl arer was dsigdcover

%2804 and concentrated in vacuo, which afforded 818 mg (98%) of the

title compound.
'H NMR (500 MHz, CDCls) 6 7.73 (1H, d), 7.61 (2H, m), 7.37 (1H, m),
4.73 (2H, t), 3.49 (2H, 1), 3.01 (3H, s)

Preparation AE

Methanesulfonic acid 2-(2-fluoro-phenyl)-ethyl ester

To a solution' of 2-(2-fluorophenyl)-ethanol (4.00 g, 28.5 mmol) - and
triethylamine (6.36 mL, 45.7 mmol) in dichloromethane (15 mL) was added
methanesulfonyl chloride (2.88 mL, 37.1 mmol) at -5°C. The mixture was
stirred for 4 hours and was allowed to slowly warm to room temperature.
The mixture was diluted with dichloromethane and extracted with 1 M HCl
and water. The organic layer was dried over NaySO, and concentrated in
vacuo. The crude product was purified by column chromatography, using
dichloromethane as eluent, to afford 5.88 g (94.4%) the title compound.

'H NMR (400 MHz, CDCls;) & 7.28-7.22 (2H, m), 7.12-7.02 (2H, m), 4.42
(2H, t), 3.10 (2H, t), 2.88 (3H, s)
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phenyl met hanesul fonyl chloride (0.068 g, 0.36 mol).
The m xture was stirred at room tenperature overnight

wowak/1x2@&3 (0.38 g, 2.77 nmmol ) to ensure thatPCTBEX0DF@0891

base of triethylamne was in the reaction m xture. The
reaction mxture was filter 8 and the filtrate
concentrated under reduced g @ssure. Purification by
preparative HPLC gave 0.1 g (72% of the title
conpound. 1H NWMR (400 MHz, CD30D) d 7.64-7.66 (2H, d),
'@%@n%e@ (5H, m, 7.05- 7.07 (2H, m, 4.41 (3H m,

, 4.08 (2H, m, 3.62-3.7 (2H, m, 3.12-3.4
(8H, , 2. 72 2.86 (2H, m, 2.46-2.59 (2H, m. Exanple
2 N-(2 {7- F2- (37-Bi sfdifl uoronet hoxy*phenvDet hyl |

Fxaoxded , 7- di azabi cvcl o- 3.3.11non-3-yl
I et hyl) - 4 cganobenzenesurfonam de A m xture of

menom -hydroryipd Ryl B910%eeh.73diar)
I1- nesul f on | ;. see
M@g rl? ﬁ% plge V?methanesul onamide

P L) AR s TR 03259
g@m& (lgﬁlc} g)%n%onﬁﬁtﬂ}e g(g)gj nd6a rrg ggﬁgg‘%&d ‘?’ﬁée sh goﬁieparatlon A

by el ewnasdiskolived eth and 1sD! My asDENRRSEBhRAl NBErmL).
reduced pressure. Theresidue was purified by col um

dhrethdtognaph@, 1 Usigyg é8hammhol)n Walsormdldrrdn afollowed Dby
eluent, to yield the title conpound as a white solid.

%hénnhn%hwszg}lfomccmdmﬁ) 68 )g,d0.-B4mBnol).4The imixture was
Bired it o BymParity o VerNaho yilhK AR $T%E, 268 pamoD to
%}?}S\ﬁ% thggﬁfyfreg’ BasPof #fe tﬁ?lanﬁﬁe s B0 ] ea&?ofﬁnx%}e 3% he

reaction mixture was flltered and the filtrate concentrated under reduced

pressure. Purification by preparative HPLC gave 0.1 g (72%) of the title
compound.

'H NMR (400 MHz, CD;0D) § 7.64-7.66 (2H, d), 7.36-7.43 (5H, m), 7;05-
7.07 (2H, m), 4.41 (3H, m), 4.17 (2H, m), 4.08 (2H, m), 3.62-3.7 (2H, m),
3.12-3.4 (8H, m), 2.72-2.86 (2H, m), 2.46-2.59 (2H, m).

Example 2
N-(2-{7-[2-(3,4-Bis(difluoromethoxy)phenyl)ethyl]-9-oxa-3,7-diazabicyclo-

[3.3.1]non-3-yl}ethyl)-4-cyanobenzenesulfonamide
A mixture of 4-cyano-N-[2-(9-oxa-3,7-diazabicyclo[3.3.1]non-3-yl)ethyl]-

benzenesulfonamide (0.3 g, 7.5 mmol; see Preparation E above), 4-(2-
bromo-ethyl)-1,2-bis(difluoromethoxy)benzene (0.26 g, 9 mmol; see
Preparation G above) and potassium carbonate (0.41 g, 30 mmol) was
stirred at 60°C overnight under a nitrogen atmosphere. The reaction mixture

was filtered and solvent was evaporated under reduced pressure. The
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4-Cvano-N-("2-(7-r2-("4-difl uoromef hoxy-phenyl) -et hvn-
9- oxa- 3J-di azabi cvcl or 3. 3. 11non-

w@2005M238y| ) - benzenesul f onam de A mi xture of PCT/SE2005/000891

4- cyano- N-[ 2- (9- oxa- 3, 7- di aza- bi cycl o[ 3. 3. 1] non-3-yl ) -
et hyl ] - benzenesul f onam de ciogydr ochl oiide (0.164 g,
0.40 mmol, see prep E above) nmet hanesul foni c aci d

21'6@14111@1' fvxbdéor E‘ﬁ'fe'aog%r ) cﬁfctﬁﬁtoggafp%ﬁi (ané% thanol in

rom Pr W above), pota car
(dhl@ftﬁogn ab. demared Jyicldntle il EofPodndMak d White solid. Yield:
acetonitrile (4 nL) was heated by m crowave
|025@Lat|on (160 OC, 15 min). Solid nmaterial was
kltered off and the filtrate was | oaded onto a

€.1‘&1P»£ﬂ%ﬁ51w§é) @ dhdidn 192@1 240.52,3BR178( 12y.512196.93, 122.53,
The mj] washed with a sol ution of
;Ee’%)zl-%ﬂ gm 0 280 0k k5 10,0 e ol 4 (67.5Q,: G6.72061.22,

A T HER e BB ) The Tl trate

was concentrated in vacuo and the cr ude product was
purified by chromatography on silica gel using
rm;d_ﬁ@]@B in chloroformas eluent. Concentration in
vacuo arfforded 37 ng (18% of the title conpound as an
eClyanp-ON- |(2 { VHZNMMMOMH&OX@DQ&M)Letﬁvﬁ-gl@x&-@,ﬂ-abi)za-
7.78 (d 730&})y , .03 (d, 2H), 6.47 (1,
lba;}’rfi@[iﬁ;lhlom?’mh%e d))aben@HEsulﬁ)IV@mﬁezs (m

DAl 3 149.8, 144.9, 137,
?(%2316 3343%2125 Kﬁ'fz §9_b9X8-3) hi?a@-blﬂ@lOB 3imon- 361'1) ethyl]-

e B Ell i ST o

| -9-oxa-3 , 7-di azabi cyclo [ 3. 3. 1Inon 3-yl
} et hyl ) - N- et hyI benzenesul f onam de A m xture of
fnathansulfontt Ayid i-{LdiffrR¥aretokydpidsinyr Rls- @.129 ¢,
on- 3-
0.48 mmol, from Prep W above), potassium carbonate (0.210 g, 1.52 mmol),

and water (0.1 mL) in acetonitrile (4 mL) was heated by microwave
trradiation (160 °C, 15 min). Solid material was filtered off and the filtrate
was loaded onto a cation-exchange column (SCX-2, IsoluteTM, 2 g/15 mL).
The column was washed with a solution of methylene
chloride/acetonitrile/methanol (2:1:1, 40 mL) and eluted with 20% methanol
saturated with ammonia in methylene chloride (30 mL). The filtrate was
concentrated in vacuo and the crude product was purified by
chromatography on silica gel using methanol in chloroform as eluent.
Concentration in vacuo afforded 37 mg (18%) of the title compound as an
yellow oil.

1H-NMR (500 MHz, CDCl5): § 8.00 (d, 2H), 7.78 (d, 2H), 7.30 (d, 2H),
7.03 (d, 2H), 6.47 (t, 1H), 4.15-3.70 (m, broad, 2H), 3.70-2.25 (m, 16H)
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WQ@2(04A2074#8 uor onet hoxy- phenyl ) - et hyl

yl')-ethyl]-benzenesul f onam de di hydrochl oride (0.169
g, 0.40 mmol, prep. | above), nethanesulfonic acid

est er (0. 1PFT/§E2005/000891
0.40 nmol, prep Wabove ), pot assr um car bonate (0.177
g, 1.28 mol ), and water (O in acetonitrile (4
L) vvas heated in an oil t (60 00 for 20 h. Solid

TRECRMR (493 Nitld R5€19! 6 1%@8%%@,#*{ 31 B398 130209477,

i'on-exéhange”’col um ’(
9/1958 tttﬁi 5, Iﬁs 16 2 B8 e s g8 L4y 2, §3>tsug9 qn3c_»f1
met hylene’ chl ofide/acétonitrilel nethanol (2:1:1,
m.) and eluted with 20% net hanol saturated Wi t h
anmoni a in nmethylene chloride (30 nL). The filtrate
Haxammpdedentrated i n vacuo and the crude product was

purified by chromatqgraphy on silica &gt sin
&&ﬁmﬂéﬁh@ﬂé@ﬂuommmxvmhemhr hvlﬂn%aasa—ﬁﬂndlaza-
El ueEt[g & vaguo afforde 118 r- (579

-bgnzern

0, M i tz-ggﬁ%&agzga%a-b bk o

g gl] l?éﬁ)zengsu?f%tl%‘zrﬁé%ﬁgiyggc'f@hrlﬁ)ﬁdggo 189 §3|ﬁ)40 mrr(tol prep. I

8bbvé-)3Crr[‘dMEhr(eiﬁﬁoMHZ acDCR 3%+ dlﬂu&ﬂﬁn&hoiﬁlﬁnymiﬁhﬁ ester
133.0, 130.1, 127.9, 119.6 , 117.4, 116.3, 116.1 (t),
63197 $£10.40 B&03, prep. W, alasvey), mawumzaa@b@@tﬁﬁoeﬂ & 1.28

B0, 808 VRO bk Tepasyonile: Githg epeaked i o O bath
BBy EAoR2P 2 Solisamaterial ayas, Bltgred off apd the fjfais. ey jqaded
R et LS SR e %ﬂﬁ@.@%‘ﬂm

wrRefzghsl vk az Qbhiiot! ofti¥thydsiee Ehidide/RetbnifiléAiethanol

mol, from prep AD above) and potassi um carbonat e
(D.11454@ mll) ahd rebtbd Witk 2006 apethanalssadoeel]l with ammonia in
acetonitrile (4 nL) and water (0.1 nlL). The

methylene chloride (30 mL). The filtrate was concentrated in vacuo and the

crude product was purified by chromatography on silica gel using methanol
saturated with ammonia in dichloromethane eluent. Concentration.in vacuo
afforded 118 mg (57%) of the title compound as a solid white material.
1H-NMR (500 MHz, CDCly): 8 7.91 (d, 2H), 7.81 (d, 2H), 7.20 (d, 2H),
7.01 (d, 2H), 6.48 (t, 1H), 3.88 (m, br, 2H), 3.21-3.14 (m, 2H), 2.98 (s, 3H),
2.91-2.79 (m 4H), 2.75-2.67 (m, 2H), 2.58-2.40 (m, 8H)

13C-NMR (125 MHz, CDCls): & 149.5, 142.6, 137.9, 133.0, 130.1, 127.9,
119.6 ,117.4,116.3, 116.1 (t), 68.4, 61.1, 58.3, 56.4, 46.7, 35.8, 32.3

Example 5
N-{2-[7-(2-Benzo[dlisoxazol-3-yl-ethy])-9-oxa-3,7-diaza-

bicyclo[3.3.1]non-3-y1]-ethyl }-4-cyano-benzenesulfonamide
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m xture was heated by mcrowave irradiation
(1 Om nutes, 1600C) and was then filtered and

weyaporysed. The crude product was purified byPCT/SE2005/000891

chromat ography on silica gel using nethanol saturated

with anmoni a in dichl oronet hgge as el uent, which

af forded 60 ng (41.5% of tfl1e title corrpound 1H NWR

m@-mo-lgm(&;%o@%@o dl(att-bit)yclﬂaf?ﬁl]ﬁabﬂ 3. 9%»&%%1? 8 (2H

d 7.55 H :

(&nzermsulénmdﬁ diny@doth]oride (. 0281}, maﬁﬁhﬁl 6from prep E
no-N-(2-{7-r2-(2-fl uoro-

@PQN%@}Q@@WH@H&W@ 27batizapdlisicxpedle3 F8-cthyllesten (8076 g,

§-EL Lo P em ELAESES o aomstngs capoosist O isog 1165

oL s %gg'ﬂwasl EAdEsGPRe 48 BRI e The
QI%XEI;r@'Wa 35&96@% ik SRR D R e%lﬁgt?%ng Oﬁgt%’ 680°’¢90 d was

pot as<i UM Car

e filded aafdﬁixﬂa?bfartéd ert{e4crﬁaé t el gd(ﬁ%) The

m xture was heated by mcrovva e |rra

elramate graphyaa) sikcal gvlasinh athiindl @a@@at@a Qviety aRMGHiSth
The crude product was purified by chromatography on
diqhlerpmathanesasejuens waeh affardedaG0ohgvidt (5 %ob theatitld
d| chl orgrret hane as el uent, which afforded 85 ng
S8PE Lot the title compound. 13C NMR (125.7 Mz,

@%@‘ it GBEta s bt 1858 a8, 0,75
ERPoE J8 011 o Bo8hdpt e AL ), 32237l m,

Brdad) r 2- C3- Fl uor o- phenyl ) - et hvn- 9- oxa- 3, 7- di aza- bi cvcl
o3 .3.1llnon-3-yl }-

Example 6 a
4-Cyano-N-(2-{7-[2-( 2-fluoro-phenoxy)-ethyl]-9-oxa-3,7-diaza-

bicyclo[3.3.1]non-3-yl }-ethy])-N -methyl-benzenesulfonamide

To 4-cyano—N—methy1—N—[2-(9-oxa-3,7-diaza—bicyclo[3.3.1]non-3—yl)-ethy1]-
benzenesulfonamide dihydrochloride (0.127 g, .30 mmol, prep I above), 1-
(2-bromo-ethoxy)-2-fluoro-benzene (0.069 g, 0.315 mmol;) and potassium
carbonate (0.145 g, 1.05 mmol) was added acetonitrile (4 mL) and water
(0.1 mL). The mixture was heated by microwave irradiation (10 minutes,
160°C) and was then filtered and evaporated. The crude product was
purified by chromatography on silica gel using methanol saturated with
ammonia in dichloromethane as eluent, which afforded 85 mg (58.0%) of
the title compound.

C NMR (125.7 MHz, CDCL) & 153.90, 151.95, 147.02, 142.81, 133.06,
128.02, 124.64, 124.61, 121.54, 117.60, 116.53, 116.38, 116. 33, 115.36,
68.52, 67.57, 58.46, 58.27, 56.96, 56.44, 46.66, 35.93
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et hanesul foni ¢ acid 4-cyano-benzyl am de To
2-(9-oxa-3, 7-di aza- bi cycl o[ 3. 3.

WO Revon23B48/1 ) - et hanesul foni ¢ aci d 4- cyanobenzyl Ben/sE2005/000891

di hydrochl oride (0.127 g, 0.30 punol; prep P above),

I -(2- bronn-ethyl)-S-fIuoroigsnzene (0.064 g, 0.315
mmol ) and pot assi um car bonat'e“(0. 145 g, 1.05 mmol) was
added acetonitrile (4 nL) and water (0.1 nL). The

m xture was stirred for 20 mnutes before it was

%g by m crowave irradiation (10 m nutes, 1600C)

an se hen filtered and evaporated. The crude
2-9aet(3vBkiopsHphEn Edkeltyy 1T-Dr @RS JodiaphhidrlsBl3. Choaed-yl ) -
usi ng nmet hanol saturated with anmonia I n
cithéimesnHopicwné 4ecyapbtemtzylamtideh af f or ded 43 ny

(30. SOQ of the title conpound. 13C NVR (125.7 Mz
I2z(9-axadd-dinzadiayadal 3.3.4 nas3-ysethesesuiBmieseid 4-cyano-

129 St kbl (A8 oW il e P, 10
G TR e K R

Lo GEALI(ON9508 31 35 mmol) was, added acetonitrile (4 mL), and water
nnon- 3-yl]-ethyl | -benzenesul f onam de A m xture of

40cly a0y FHe2m{Bufex a3, stireidagar- 20 eiahel befodd toRasdhihted by
et hyl ]- benzenesul fonam de (0.101 g, 0.30 nmol) and
Imiveowgve | ipraidiedmine (30 mamitas,d@bOUE) (add08dasgthed Filtered and
mmol ) in_ 1, 2-dichloroethane (4 nL) was agitated for
EVIPaied ”JZhe cprgdmp[@iﬁyé measupusifiegblly ghsomatography on silica gel

triacet gxyborohydride (0.216.g, 1l mmol,) was added . .
ity Bethanon SO e rat g€ in Ak Gyomeapties aluemonhich
t sal ution of Na2CO3 (3 nL) was
a%@gégﬁgrﬁ%éf@a%;@gﬂg5@%0%@%0% tracted vvi(t h )
PENRITELIINRIHA CDENS 1630, GRTVACLLINAN Co6, 132.65,
| ayers were concentrated in vacto and ’t'he crude

130.03, 129.96, 128.11, 123.86, 118.70, 115.12, 114.95, 113.51, 113.34,

111.76, 68.34, 60.85, 56.85, 56.41, 54.40, 47.82, 47.47, 31.35

Example 8§
4-Cyano-N-{2-[7-(1-methyl-1H-indol-3-ylmethy])-9-0xa-3,7-diaza-

bicyclo[3.3.1]non-3-yl]-ethyl }-benzenesulfonamide

A mixture of 4-cyano-N-[2-(9-oxa-3,7-diaza-bicyclo[3.3.1]non-3-yl)-ethyl]-
benzenesulfonamide (0.101 g, 0.30 mmol) and 1-methyl-1H-indole-3-
carbaldehyde (0.081 g, 0.51 mmol) in 1,2-dichloroethane (4 ml) was
agitated for 1.5 hours at room temperature. Sodium triacetoxyborohydride
(0.216 g, 1.02 mmol) was added and resulting mixture was agitated over
night at room temperature. An aqueous solution of Na,CO; (3 mL) was
added and the aqueous layer was extracted with dichloromethane (3 x 4
mL). The combined organic layers were concentrated in vacuo and the crude

product was purified by chromatography on silica gel using methanol
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product was purified by chromatography on silica gel
usi ng net hanol saturated with anmonia in

wale@bhhzazesret hane as el uent, which afforded 76 PQI/SE2005/000891

(52.8% of the title conpound. 13C NWR (125.7 Mz,
CDCl 3) d 144.59, 136. 86, 13@%7 130. 73, 129. 14,
127. 65, 121.86, 119.68, 119 117.56, 116. 05,

\90ud2u 0 G ficn R HomtaliPas Sadk: B Uordea 76
é@gig %f@}feﬁﬁge@ﬂﬁ,%ﬁgay) et hyn- 9- oxa- 3, 7- di azabi cycl

1lhon- 3-

9/31@ MR {t@j P-MHZRIADCLS ©¢2249159; 43686f ABRBAE30.73, 129.14,
4-{2-[7-(2- Am no-et hyl )-9-oxa- 3, 7-di aza- bi cycl o[ 3.3.1]
nam& le]l 8@t Na%Rbehhibd} r1il/&a, r 11,98y dOBLT, i 68.56a156.97,
% 35 mol ; Prea F) and 3, 5-

5%5916&5*4@05@%@ 9onyl chloride (0.597g, 3 nmol)
were dissolved in DCM (25 nlL). Triethylamne (1.95 i,

3 mmol ) was added and the reaction m xture was stirred

ro t enperature overni ght under a nitrogen
e. The reactl on m xture was concentrated and

3 WE WaST VA p
@B}%ﬂm Saslauﬁétﬁvhwmlmrsalf@ﬁm@ ed. The retai ned

wat er was extracted with DCM (25 nlL) and the | ayers
el 2 [ 5€pdrmirmdethyhed-oantll, ielladachiciclagd.B disomsrd]-
concentrat ed under reduced pressure. Purification was

herropyirile B¢ hydrephlerids pdh(hgn? dduneads Propwr) and 3,5-
%mmﬁ?‘g@:?g : :su%lgegg?:h@)r}fi_e,s@gé_'&} ?ﬁé‘og)wg@_ é@.sg,l_vg@ in
P s 8% Thgighite, [1.95 10 & fiinol) vt 38258, dha the

Q%db’tlf&ll)nn{%%l%%géﬁgﬂ%n%% at %%tﬁﬁq%ﬁplr%gﬁe dernighthdderth nitrogen

amosphere. The reaction mixture was concentrated and then redissolved in
DCM (25 mL) and transferred to a phase separator. The DCM layer was
washed with water (30 mL) and the layers were separated. The retained
water was extracted with DCM (25 mL) and the layers were separated. The
combined DCM fractions were concentrated under reduced pressure.
Purification was performed by precipitation from a mixture of DCM, EtOAc
and IPA to give a solid material (0.2 g, 17%).

'H NMR (400 MHz, CDCl3) & 7.58-7.60 (2H, d), 6.98-7.00 (2H, d), 4.30-
4.33 (2H, m), 3.89 (2H, m), 2.98-3.01 (4H, m), 2.69-2.81 (8H, m), 2.64 (3H,
8), 2.44-2.46 (2H, t), 2.39 (3H, s).

BC NMR (125 MHz, CDCl) & 173.11, 162.15 157.69, 134.21, 119.43,
116.30, 115.55, 104.18, 68.62, 67.01, 58.45, 57.50, 54.96, 54.22, 38.97,
12.81, 10.91.

Example 10
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116. 30, 115.55, 104.18, 68.62, 67.01, 58.45, 57.50,

54.96, 54.22, 38.97, 12.81, 10.91. Exanple

WA Ns5(237¢% - r 2- (4- cvanophenoxy) et hvn- 9- oxa- 3, 7- BCHREDF000891
gcl or 3. 3. 11non- 3-

yl }ethyl)-N, 3,5-trinmethyli sgﬁﬁzol e- 4-sul f onai ni de
N-(2-{7-[ 2- (4 cyanophenoxy)
1:0[3. 37_1 s

yl]-9-oxa-3, 7-di azabi cyc

r@}e&vﬁwwmn{efmsemméq &mﬁmé and Cs2C0 (86

6 nmmol ) Were suspended In acetowtrlle (2 nm).

INC(QHFZ @04 cfydriopHenoRy Reh 1oL )x 8.5 -did 8l c P16 3.84 Jnon-3-

reaction m xture was stirred at roomtenperature
gil¢ethyhhd, 5 wishethydisnk azadednsid fosphide e(43ving, 0 d¥o mehbhnfrom
(17 m_, 0.26 mmol) was added. The reaction m xture was

|epmple Sebpve ararsd {Cse€hbr (80me, .26 gmal e nysee suspended in
%%Eiqw@ﬁaéﬁ”mm ShodaieRdinen L o6 dngied) a6n celeA i the

LSOO AR G B e
I
SEROALR AT D TS e 5 acin

R tGi0@aHeft oD B3forda Tufifler’ 26 1h @2 oo tenfpe?Btube Y¥ernight
(2H, d), 4.12- 4.15 (2H, n), 3.90 (2H, m, 3.23-3.26

(uider rg) niteoER aBrbsphipre. 2186 rR2a@on( hixturg , was @Htczed mnd the

m, 2.63 (3H, s 2.49-2.56 (4H, 2.40 (3H
gf}ltrag(%m@nfqr(rtrated 12nder reduced pressure Iﬁl’he crude product was

|Pé1§§lﬁ{dz\1?8| Wgn%ograpﬁy Onu %{hcapge‘i” % ano s%lréted_ with

Pe8of ok ibbe e A URRE SHBEANORNY 0B 5 of e

ﬁﬁ{b—&nﬁb&uﬂ hoxy}- 3- fI uor o- benzom trile hydrochloride
salt (0.266 g, 0.6 mml; prep N above)

'H NMR (500 MHz, CDCl,) 5 7.59-7.61 (2H, d), 6.96-6.98 (2H, d), 4.12-
4.15 (2H, m), 3.90 (2H, m), 3.23-3.26 (2H, m), 2.98 (3H, s), 2.86-2.92 (4H,
m), 2.68-2.75 (4H, m), 2.63 (3H, s), 2.49-2.56 (4H, m), 2.40 (3H, s).

Example 11
N-(2-{7-[2-(4-Cyano-2-fluoro-phenoxy)-ethyl]-9-oxa-3.,7-diaza-

bicyclo[3.3.11non-3-y1}-ethyl)-2,4-difluoro-benzenesulfonamide
4-{2-[7-(2-Amino-ethyl)-9-oxa-3,7-diaza-bicyclo[3.3.1]non-3-yl]-ethoxy} -
3-fluoro-benzonitrile hydrochloride salt (0.266 g, 0.6 mmol; prep N above)

and 2,4-diflurobenzenesulfonyl chloride (0.170 g, 0.80 mmol) were
dissolved in DCM (6 mL). Triethylamine (0.416 mL, 3 mmol) was added
and the reaction mixture was stirred at room temperature for 20 h under a
nitrogen amosphere. The reaction mixture was concentrated and then
redissolved in DCM (3 mL) and transferred to a phase separator. The DCM

layer was washed with water (3 mL) and the layers were separated. The
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and 2, 4-diflurobenzenesul fonyl chloride (0.170 g, 0.80
mol ) were dissolved in DCM (6 nlL). Triethylam ne

w@ 0417w, 3 nmol ) was added and the reacti onPeI/SE2008000891

was stirred at roomtenperature for 20 h under a
ni trogen anosphere. The reaﬁﬂ;’) on m xture was
concentrated and then redis ved |n DCM (3 L) and

trét%ﬂ?é W& tv9asaeR ERASSRAL BOM BNenDMhaYiRy 1485s were

wat er andt e Iayers wer e
sepanaide dThé' Renigéd EtMafrséuomsW@f@ EtfdeRetamidt @nm&l&:ed
nm.) and the | ayers were separated. The conbi ned
fpressuienThesrede produdt redsepurtifiekd byr ddunetograplss unemhca gel
The crude product was purified by chromatography on
saismgo@e@@motjsatugawém&n@mmm ishlonpmisthamensicdudni, which

hI or uent, which afforded 173ng (56%
a(gg%s Ee tifle cQRUBde Mz, CD3CD) d
789794(IH ,746750(2Hn)710 7.26 (3H,
nm, 4.42-4.45 (2H, t), 3.86 (2H, n), 3.05-3.09 (4H,

"?éwﬁdrgfés@%{fz“é%@,@(@% 79816 ), M46-9:59' 241,30, 7.10-
7726 @3}&4@/4&9 4?—43'(9Plf ¢y, B ey YS!t Y513 89 QUE, $n), 2.78-2.82

-'di azabi ¢ycl or3
(3thﬂpﬁ.68)-2/.65(eﬂyhi)—, 2.34-2371(QBE en)\- meny| - benzenesul f o
nam de Cyanonet hyl enetri -n-butyl phosphorane (90%
0.158g, 0.59 mmol) was weighed into a microwave vial.

N-(2-{7-[2-(4-Cyano-2-fl uoro-phenoxy) -
8 1dxa- SJ- di aza- bi cycl ot S. S. 1 Jnon- S—yIJ et hyr~A-d
[ 2 f G ). . f

‘r@yanoﬁ@%ﬂéﬂetﬂta-b pB@Biﬂl@rﬂféd (90% r @a@@go no was n'ilﬁél)e Qvas

with m crowave |rrad| ation for a further 10 mn in
walghed dntooasniveowaeesdal: eAFE{ 7-[2-(4-Cyano-2-fluoro-phenoxy)-

ethyl]-9-oxa-3,7-diaza-bicyclo[3.3.1]non-3-yl}-ethyl)-2,4-difluoro-
benzenesulfonamide (100 mg, 0.2 mmol, from example 11 above) and THF
(2 mL) were added. Methanol (16 pl, 0.39 mmol) was then added and the
reaction was heated with microwave irradiation at 160 °C for 15 min.
MeOH (1 mL) was added and the reaction was heated with microwave
irradiation for a further 10 min in order to consume excess reagent.

The reaction mixture was concentrated and the crude product was purified
by chromatography on silica gel using methanol saturated with ammonia in
dichloromethane as eluent. The product isolated could be purified further by
recrystallisation from MeOH to give a solid (55 mg, 53%).

'H NMR (500 MHz, CDCl;) § 7.85-7.90 (1H, m), 7.42-7.44 (1H, m), 7.34-
7.37 (1H, m), 7.09-7.13 (1H, m), 6.93-7.02 (2H, m), 4.23-4.26 (2H, m),
3.88-3.90 (2H, m), 3.28-3.30 (2H, m), 2.99 (3H, s), 2.89-2,95 (4H, m), 2.77-
2.79 (2H, m), 2.70-2.72 (2H, m), 2.48-2.54 (4H, m).
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The reaction m xture was concentrated and the crude
product was purified by chromat ography on silica gel

W@ 2008023Te8 hanol saturated with ammonia in PCT/SE2005/000891

di chl oronet hane as eluent. The product isolated could

be purified further by recrﬁ%lal lisation fromMOH to
give a solid (55 ng, 53%. MR (500 MHz, CDCl 3) d
7.85-7.90 (IH, m, 7.42-7.44 (IH, m, 7.34- 7.37 (IH,

n, 7.09-7.13 (IH, m, 6.93-7.02 (2H, m, 4.23-4.26
(BHmpte.133. 88-3.90 (2H, nm), 3.28-3.30 (2H, m), 2.99

(3H, s), 2.89-2,95 (4H, m, 2.77- 2.79 (2H, m,
ZH%Of(ﬁlcﬁﬁm(gabmm)un@s 412 . prépdrétt, from Rppimbreatd Intthiediates

fol |l ow dg ounds were prepared, from appropriate
aske

i(peddy ae eeribgd Asreimhaferalegceonding iera hpematay, with

acc gt r. by, anal ogy with nethods descri bed
H’é‘?tgpa H%sql(ﬁqd( herein:

{7-1(2S)-3-(4-cyanophenoxy) - 2- hydr oxypr opyl ]

-9-oxa-3, 7- diazabicyclo[3

ik ( n ;N]'éét{y' g(ﬁgﬁ%' MR erto:SH 2 hBRE BfopyifY-oxa-3,7-
{ 7- [ 3- (HaapadiRId[8 MK bhL RRY) elhﬁ)p%zsgaﬁe 275u1fonamlde

di azabi cycl o[ 3. 3. 1] non- 3-yl} prropan sul f onam de;

((lf;ll ) t N—(tebﬂ:lbnyﬂyl) 3-{7-[3-(4-cyanophenoxy)propyl]-9-oxa-3,7-

{2-17-(2-{[(4-fluoro henlfsulfonyl]amno
} et hy!| Wiazabygyclo[3.3.1]non-3-yl} propane-1-sulfonamide;

di azabi cycl op. S, | - S ca v

ig'{ 2- (’f%bﬁ)@ @:E&Q]@f@:fiﬁléﬁ% &Ué‘{b@%m%}ﬁ@%%@m—

thyl]-4-- | f . de; )

N-(2-§ é’% @#ﬁ%@%ﬁ%ﬁ?ﬂéﬁg}%ﬁ@%@w}}.C%r.v%%@tgz 7- di azabi cy

glr\]/);m Ej2{-@2(-&?1)%%51139léxa}ﬁ"]-*ébléiabk}i&ﬂﬂ@}’ﬁ PRG0S Wethyl)-4-

N-(2- Tﬁ;k)ao]ﬁehzeﬁ@mm@ﬁ@ﬁgayg) propyl ] - 9- oxa- 3, 7- di azabi cy

clo- [3.3. 1]non-3-yl }ethyl)propane-2-sul fonamn de ;

(( wii) N- (2 {7 [3- (4 cyanophenoxy)propyl] 9-oxa-3 ,7-diazabicyclo-

N-[2-(7-b yl - a-3, 7-diazabicyclo[3.3.1 non-3-y|)e

thyl]-43.3. l]non- -yl}ethyl) 1-phenylmethanesulfonami

(vi) N-(2-{7-[3-(4-cyanophenoxy)propyl]-9-oxa-3,7-diazabicyclo-
[3.3.1]non-3-yl }ethyl)propane-2-sulfonamide;

(Vii) N-[2-(7-benzyl-9-oxa-3,7-diazabicyclo[3.3.1]non-3-yl)ethyl]-4-
cyanobenzenesulfonamide;

(viii)  N-(2-{7-[3-(4-cyanophenoxy)propyl]-9-oxa-3,7-diazabicyclo-
[3.3.1]non-3-yl }ethyl)benzenesulfonamide;

(ix) N-(2-{7-[3-(4-cyanophenoxy)propyl]-9-oxa-3,7-diazabicyclo-
[3.3.1]non-3-yl }ethyl)-2,4-difluorobenzenesulfonamide;

(x) N-(2-{7-[2-(4-cyanophenoxy)ethyl]-9-oxa-3,7-diazabicyclo-
[3.3.1]non-3-yl }ethyl)-4-fluorobenzenesulfonamide;

(xi) N-(2-{7-[2-(4-cyanophenoxy)ethyl]-9-oxa-3,7-diazabicyclo-
[3.3.1]non-3-yl}ethyl)methanesulfonamide;
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cyanobenzenesul f onam de; (viii)
N-(2-{7-[3-(4-cyanophenoxy) propyl ] -9-oxa-3, 7-di azabi cy

W@ Lk@s/12B48. 1] non- 3-yl } et hyl ) benzenesul f onam dePCT/BE005/000891

N-(2-{7-[3-(4-cyanophenoxy)rropyl]-9-oxa-3, 7-di azabi cy
cl o-
[3.3.1] non-3-yl }ethyl)-2, 4- hﬁl uor obenzenesul f onam de;

Wz (MG CaRagreheng PRI S-atadd Jtiaiiey e
lo- [333 1]]11681’5 ?rz}%mﬁﬁhmﬂ&roﬂeﬁieﬂegﬂ?&%ﬁ@%sul f

onam de€;

{()YIr/)[ 2- N(EA{HH[CBP@B pu ?pﬁ oty pfopIt RO Dxal3 bt diaadhionldo-
}ethyl)

3. 1] non- 3-yl met hanesul fonam de ; (xii) N-(2-

{ 7 [ 3{84- b]ylanfﬂayb}ﬂmwmthmyes}ﬂfoﬁmde 3
7- di azabi cyc| o
}(w)n;/?)Zéiaeblla%glﬂr@bém%ﬁ%wm@m@paﬁ)eﬂmﬂ19r9xa—3 7-

! LS S

By M- gorole NG 7-&%-&‘1-0%351%%6%01‘%“1&%9 Oxpe3.1-
i azabigeybRlydlol3:3H ek Ay ik RS RS

onam de;

|(xiB- ¢ Bl eyamphengl D?-N(@c&iﬁd@e&léxy)paﬁpﬁme)n@xaﬁBﬂ-hy| 1-9

-oxa-3, 7- diazabicyclo[3 . | Tnon-3
}et hyl )imlabmyehJIBB b]rmamﬁyl}e(hg&l)l)enzenesulfonanude

N-(2-{7-]3-(4- h [1-9- 3,7-
T e IR B A E e
onamd

oo 093 3o i s by} RGO hases i oRamides 2o oy
T, -2 (TP ytiophEheyTT-0-0xp3 7-digzaicyglo-

{7- [ 2- ([éscmaﬁmyr}eﬁw)l)eufﬁﬂehyhﬁetﬁéﬁes%lfoﬁaﬂﬁ@é .abi cycl o-

[3.3 .I']lnon-3-y 1- phenyl net hanesul fonam de;

((x:x)<) N—(%{7{[2‘¢42€3?84t0@helm9*)em9'1<]y9mb58 J-dlazubicy@lo-
, 7-di azabi cycl o 3.3. 1] non- 3- }ethyl)- 1-nethyl
| Hi mi (ﬂ&iol]aonﬁgm{}ﬁﬂwhhm@thyl—1¥I—1Imdazole 4-sulfonam1)éle
(xx) N-(2-{7-[3-(4-cyanophenoxy)propyl]-9-oxa-3,7-diazabicyclo-

[3.3.1]non-3-yl}ethyl)butane-1 —sulfoﬁamide;

(xxi)  N-(2-{7-[3-(4-cyanophenoxy)propyl}-9-oxa-3,7-diazabicyclo-
[3.3.1]non-3-yl }ethyl)-1-methyl-1H-imidazole-4-sulfonamide;

(xxii)  N-(2-{7-[2-(4-cyanophenoxy)ethyl]-9-oxa-3,7-diazabicyclo-
[3 3 .1]non-3-yl}ethyl)-1-[4-(trifluoromethyl)phenylJmethane-
sulfonamide;

(xxiii)  N-(2-{7-[3-(4-cyanophenoxy)propyl]-9-oxa-3,7-diazabicyclo-
[3.3.1]non-3-yl}ethyl)-1-[4-(trifluoromethyl)phenylJmethane-
sulfonamide;

(xxiv)  N-(2-{7-[3-(4-cyanophenoxy)propyl]-9-oxa-3,7-diazabicyclo-
[3.3.1]non-3-yl}ethyl)-3,5-dimethylisoxazole-4-sulfonamide;
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(xx) N-(2- {7-[3-(4-cyanophenoxy)pro
ryl]-9-oxa-3, 7-di azabi cycl o- [3.3. 1] non-3-yl

w0 edobgby7jit ane- 1- sul f onam de; (xxi) N-(2- PCT/SE2005/000891

{7-[3-(4-cyanophenoxy) propyl] -9-oxa-3
, 7-di azabi cyclo- [3.3. 1] non g yl }ethyl)- 1-methyl-
1H i m dazol e-4-sul f onam de; 110y xi i )

'\fxg(\% {7N[(% {(74[§X£%9§1{10%%)ﬁ¥;{§)tp¥¥p}l] % 8%& 337 g1a%'al§‘1%§c' cye
[3 3. 1]aon1 Fiohl 34 Sz‘imﬂ@l b (A f1ubEdhb Mok §TBh ¥ sITB At 4B

t hanesu fonam de

Nackdy { n-tﬁchh@ymgmﬁm@qmBqnydﬁanapﬁe@ﬂax%ﬁmgyp}@exg36 7-

clo- [3.3. 1] non-3-yl
1 [4-( tdmidhnqrodm[éth&]n)thfé«ryy}dthyeﬁ)maﬁmklﬂkﬁasmmde

(xxiv 3- (4- cyanophenox ropyl 9- oxa- 3
e azlgﬁﬁc{y7cf%<i1cs§®ph¥epa@%em 180k Y diazabicyclo

lll\ft( gyl{ )7[—3 ](n@ C ‘é(%&i*l lé%%%;%; 3§ %]lilrrg %321 ge7()(§|X\e/1)zabi cy
b §¥%t<3-ﬂ9i%i?%§%§e/ﬁ%«z%w}?zeﬁ@u’i7 -digrahicylo-

I(XE(\\%{I B:h[ o3r })] ogﬁylyg]ethy&be{nzexfesu%fz? cyanophenoxy) propyl ] -

Yxoixp- - Zyano-N-{2—[7-(4—ﬂuoroben i]l) -9-oxa-3,7-diazabicyclo-
di azabi cycl o[ 3. 3. 1] non-3-yl }eliiyl) rret] i anesul fonam de

; (XXV|[B)3 I\]-n@ﬁ B-yﬂeﬂ{yt}t(emzclymummhamdey) ethyl] -9-oxa-3
7-di azabi cycl] o- & f] -yl }ethyl)benzenesul f
dﬁ)gﬁ] det-cyaoerN-(2-{7- [4-(di uoromethoxy benzyl -9-o0xa-3,7-

AN A TSR R et AN R TR i e e
4(55£\¥d)aaz B Cyd\i& FATA I RRE PRt 3 Gra-3,7-
[3.3. 1]di9£hb§c3&hd[§@¥]nbﬁ%?fé%ﬁﬁb$é%ﬁéﬁéﬁ@fon%ﬁ&é

4- cyano- N-(

{oxAiih- (4dcfdnm9N0@8{W—ﬂﬁhﬁi&b&erﬂn@%@th?l]@-oxa@ 7-
di azabi cycl o[ 3 . 3. I{non 3-y }ethyl)benzenesulf
onami d@haz(a;bxoyc)oB 3.1]non-3 —yl}ethyl)benzenesulfonannde

4- cyano- N- ( 2- 4f| orop enyl ) et hyl ] -9-oxa- 3, 7-

e bideGYansy (%ef?i OJPPI}@NMM%MH&@%% 7-

A cyang e BAEIAR 3 aer ol RSy ReRYiopagidsia. 3, 7

(xxxiv) N-(2-{7-[2-(4-cyanophenoxy)ethyl]-9-oxa-3,7-diazabicyclo-
[3.3.1]non—3—'y1}ethyl)—2,3-éiihydro—l—benzofuran-S—sulfonamide;

(xxxv) 5-chloro-N-(2-{7-[2-(4-cyanophenoxy)ethyl]-9-oxa-3,7-diaza-
bicyclo[3.3. l]non 3-yl}ethyl)-1,3- d1methyl 1H-pyrazole-4-
sulfonamide;

(xxxvi) 2-cyano-N-(2-{7-[2-(4-cyanophenoxy)ethyl}-9-oxa-3,7-
diazabicyclo[3.3.1]non-3-yl }ethyl)benzenesulfonamide;

(xxxvii) N-(2-{7-[2-(4-cyanophenoxy)ethyl}-9-oxa-3,7-diazabicyclo-
[3.3.1]non-3-yl}ethyl)-4-methoxybenzenesulfonamide;

(xxxviii) N-(2-{7-[3-(4-cyanophenoxy)propyl]-9-oxa-3,7-diazabicyclo-
[3.3.1]non-3-yl}ethyl)-2,3-dihydro-1-benzofuran-5-sulfonamide;
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di azabi cyclo[3 .3.1]non-3-yl }ethyl)benzenesul f
onam de; (xxxiii) 4-cyano-N-(2-

wd@ 70605323748 f | uor ophenoxy) propyl] -9-oxa-3J - PCT/SE2005/000891

di azabi cycl o[ 3. 3. 1] non- 3-yl } et hyl ) benzenesul f onami de;
(XxXXi V)
N-(2-{7-[2-(4- cyanophenoxy)é@ﬁyl] 9- oxa- 3, 7-di azabi cyc

| &6”%{3 o? 8?15%8 2‘7?(2}&' ()3624{] Xg%nO%iP%Qggf%%pyl] 9-oxa-3,7-diaza-
5 Tt ok oS e 7

1H pyr astdfogradridsul f onam de; (xxxvi) 2-cyano-N-( 2-
{7-12-(4- cyanophenoxy) ethyl] -9-oxa-3 J -

dixtiz abi Ny(@} O]-83-84-clyhmaphedoyy Jpeopyll Pbexe-8 ediazibicacivde;
(4- cyanophenoxy) et hyl] -9-oxa-3

Y o363 dsing st Bty ﬂmﬁhq;, ypenzenesulfonamide;
}mf%)hy' Rk RN AT e %@@ij%rwﬁ oai Az abi cy
Cl genzo 1%2@43%&)%‘?(2@3% Xi)rh%ﬁ'?%i f%d;g& %Zengsulgonamlde
el e s oo Sy T

1H pyr aderabidyclsdl3. Q]tﬁiﬂ-ﬁ-@ll{dtﬂjf])bé‘ﬂrzﬁeﬁesulfonanude
{7-[3-(4-cyanophenoxy) propyl] -9-oxa-

,(Rhii aZebyaneeNet2-[ 3-[3-(2,4-ddmaBeghenoxy)propyl]-9-oxa-3,7-
}et hyl ) -.4- net hox [%/B,benzenesul fonam de; (xli)

4- cyandlipzabzeycio[Ba3. ¢ nopr }%hﬂh@wpﬁ%ﬁﬁﬂmd@xa 3, 7-
50 1 %gr.@.ﬁﬁa?zsﬂ%rhsﬁmy? 23l Fopam de;
{7-[3- (d?[yzsﬁ }I,Q‘/Jlé@@ Two%-@ﬁtﬂﬁ%énz%ngﬁﬁfo%mde

di azabi c

£ ’gyzhé““ﬁf%‘%ﬂ{ LTS B or oo RIS T AP 55

3, 7- _duhamm[e[smoh}mh}e%hylbﬁmzbwsmmmme@uIf

o()r;lz‘i/ir)n d(z;—cyano-N—[Z—(%{2—[(4-ﬂuorobenzyl)oxy]ethyl}-9—0xa—3,7—
diazabicyclo[3.3.1]non-3-yl)ethyl]benzenesulfonamide;

(xivii)  4-cyano-N-(2-{7-[2-(3,4-difluorophenyl)ethyl]-9-oxa-3,7-
diazabicyclo[3.3.1]non-3-yl }ethyl)benzenesulfonamide;

(xlviii) - 4-cyano-N-(2-{7-[2-(3,5-dimethyl- 1H-pyrazol-1-yl)ethyl]-9-oxa-
3,7-diazabicyclo[3.3.1]non-3-yl }ethyl)benzenesulfonamide;

(xlix)  4-cyano-N-{2-[7-(2-cyanobenzyl)-9-oxa-3,7-diazabicyclo-
[3.3.1]non-3-yl]ethyl }benzenesulfonamide; |

() 4-cyano-N-(2-{7-[(3,5-dimethylisoxazol-4-yl)methyl]-9-oxa-3,7-
diazabicyclo[3.3.1]non-3-yl }ethyl)benzenesulfonamide;

() N-(2-{7-[2-(4-cyanophenoxy)ethyl]-9-oxa-3,7-diazabicyclo-
[3.3.1]non—3—y1}ethyl)-S-ﬂuorobenzenesulfonamide;

(lii) N-(2-{7-[3-(4-cyanophenoxy)propyl]-9-oxa-3,7-diazabicyclo-
[3.3.1]non-3-yl}ethyl)-3-fluorobenzenesulfonamide;
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(xI'iv) 4-cyano-N-(2- {7-[2-(2-fhiorophenoxy)ethyl]
-9-o0xa-3,7- diazabicyclo [3.3 . 1] non-3-yl

w0 edolgtyenzenesul f onam de; (xI v) PCT/SE2005/000891

4-cyano-N-(2-{7-[2-(4-cyano-2-fluoro
r henoxy) et hyl ] - 9- oxa- 3, 7- diﬁéabicyclo[S .3
. 1] non- 3-yl } ethyl)benzenesd onam de; (x| vi)

4({1@)/ lf?‘? qglﬁz {72? ;4&:%&%555&2{&@?@?? %?Jn%]ﬁ glaz]ali y%lo
benzene{SLB i Jromam [Vﬂ&thylﬁﬁl—mletﬂyhsoxazole -4-sulfonamide;
4-cyano- N- (2-{7-[2-(3, 4-di f| uor ophenyl ) et hyl | - 9- oxa- 3,

Z(ﬁ‘gﬂ: giﬁﬂ%?ﬂc(bb@nzcﬁ“uﬂdmﬁw—lﬁleﬂiyl}gtm3 Jediaeitgeydld-

4- cyand3N- lhmp731yﬂe(fwlb4d¢mpb9mzamas@lﬁ®mnidet yl ) et hyl
}(6/3 h;r?‘og}l@g@n&l Ef—ﬁ%gigﬁa:nglg ( ”y°15‘ 9soxa—3 7-diazabicyclo-
MRS iﬁw@-ﬁ%m PRt B nan de (1)
anpyaner iy yc|[§3{ g'uﬂgd 'Tﬂ-in%f&?f ?Z@;)méﬂ}%])-gfo%l@ 2 9-

oxa- 3, 7- |az
tethyl )d $6{3f3.0 381 ) elthhy benzenesulfonalmde
N- (2-{7-[ 2- (4- cyanophenoxy)et hyl]-9-oxa- 3, 7- di azabi cyc

|(bvii) [ 3 1‘@-(3-]{|7HEih(@cydtnophenoxy)ethyl] 9- oxa—3 "7-diazabicyclo-
}ethyl)-3-fluorobenzenesul f onam de; (I H) N-(2-

{7-13- ([aBC%/lilﬁap'hé'h}ﬂ?}}}ﬂ)Mu?robgnm@sglfonamde

}(éf”ﬂ ﬁgéf{ﬂ% %EW@QE?&SM -Gwx@ar3 .7 diazabicyclo-
v (2 { {35 nCy SRR BIARbbetseRERirfortinit? 2! ©Y

cl o-

}(@?hyl N—?%{‘?‘-WM §$§ﬁ)@ﬂ€ﬁ@@?¥6ﬁﬂﬁ§rﬂ)&% z(diwabicyclo-

2-[7-(1-benzofu

, 7- di afa3i. TinohB-yl[prSpyl Henoonssuitiohatiyd;
} 4- cyanobenzenesul f onam de; (lv) 4-cyano- N

{(&) [ 7- NHRHTeE- cmbmyin)G)&—B)ﬁadﬁzalﬁeyhlak%ml@gmi B-
[3.3.1]non-3-yl ]Jeth }benzenesul fonam de; (M
cyan&l]ﬂﬁ'()’}}'{l henylmethgnesylfenamige: 3- yI ) met hyl ] - 9- oxa

(g’d) N-(3-{7-[2-(4-cyanophenoxy)ethyl]-9-oxa-3,7-diazabicyclo-
[3.3.1]non-3-yl }propyl)-1-phenylmethanesulfonamide;

(Ixii)  N-(3-{7-[2-(4-cyanophenoxy)ethyl]-9-oxa-3,7-diazabicyclo-

- [3.3.1]non-3-yl }propyl)benzenesulfonamide;

(Ixiii)  4-cyano-N-(2-{7-[(2-methyl-1H-indol-3-yl)methyl]-9-oxa-3,7-
diazabicyclo[3.3.1]non-3-yl }ethyl)benzenesulfonamide;

(Ixiv)  4-cyano-N-(2-{7-[2-(3-fluorophenyl)ethyl]-9-oxa-3,7-diazabicyclo-
[3.3.1]non-3-yl }ethyl)benzenesulfonamide;

(Ixv)  4-cyano-N-(2-{7-[3-(3-fluorophenoxy)propyl]-9-oxa-3,7-
diazabicyclo[3.3.1]non-3-yl }ethyl)benzenesulfonamide;

(Ixvi)  4-cyano-N-(2-{7-[3-(4-cyano-2-fluorophenoxy)propyl]-9-oxa-3,7-
diazabicyclo[3.3.1]non-3-yl }ethyl)benzenesulfonamide;
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di azabi cyclo [3.3.1 ] non-3-yl }ethyl)benzenesul f
onam de ; (M)

WOR{03443744 2- (4- cyanophenoxy) et hyl ] - 9- oxa- 3, 7- dPER/SEA00y/@0891

| o-
[3.3. 1] non-3-yl } propyl) - 4-th§;r obenzenesul f onam de;
(M—|) N-(3- {7-[2-(4-cyanoph xy)ethyl] -9-oxa-3

[(’é‘/’ 1? A BENT T34 -cyan0 2,6 il yBRRSASTROPY =008
v (5 el o atprgnscneylignaide
le@lrg [ 3- c?aiabef(ﬁ{’?SL[?—m 6%&6@@&%&@0}1&1@@3 (LX)

cyanobenzyl) - 9- oxa- dlazablcyclo[B 3.
| ] non- aiazytbiog't:h)jB 3 Hhopieyijetstl)jtenesndshlfonamidks |

ﬁws) { N-@W 4[3c§ﬂaﬁm®@h@msépmy}} -9-05023,2; diazibacvalocy c

I 3. non-3- enyl et hanesul f
o(r)1am[ d ﬂ];zppj?? yﬁprgpyl) gpgnef -su fon%{rm €; .

e R e RS L i R R AR S
4-cyangs B fizsh: _{,1<}grawmIpﬂehl-yhﬂaﬂangsuﬂomﬁmeﬂ I-9-oxa
?@,‘Z \6/1;3 IN-Y3( OL[3-@-dydnephandsyh sEdpyil ) Dexaen e ditidicylsle;

4- cyang3. Bl-](]ﬁen{l B—Y]&pf@yﬂ) 8- dmiethyli Joxtahgle}4-Suldwnaafide; di

azabi cycl o- 1l n 3-yl }ethyl)benzenesul f
Shesith d (3—|{2v[)2 (4 cyanophenoxy)ethyl] 9 oxa-3,7-diazabicyclo-

i iﬁiﬂi?%%le SRtk SR R oA
(i3 RS dronast e iofia g3
di azabgﬂzﬁ%ﬁh% R dirhb 9z Sxatold-2tsi¥ohkgRdenesul f

onam d
Mwa NOF-R24[Z-(U/cylaBobdnBN RO @xA-B7 cihldbi¢ bR L di-3py |

- OXa-

l-
3 7 di ak]aﬁlyd:}/-&iaﬁﬁnﬁh&hm&@ley%wi%yh&ﬁﬂmzenesuI f onami
(I xviii 2,6-diflugro

ﬂwedox% é@ﬂ?r( %%@&@Xazvl thalﬁﬁwﬁ):?nqu%7 -dazghiexsla- |

rethyl )[?gnﬁrelgg%-ylﬁ 3 3afﬂl g cyanobenzenesulfonamide;

(Ixxvi)  3-cyano-N-(2-{7-[3-(4-cyanophenoxy)propyl]-9-oxa-3,7-
diazabicyclo[3.3.1]non-3-yl }ethyl)benzenesulfonamide;

(Ixxvii) 3-cyano-N-(2-{7-[2-(4-cyanophenoxy)ethyl]-9-oxa-3,7-
diazabicyclo[3.3.1]non-3-yl }ethyl)benzenesulfonamide;

(Ixxviii) 3-cyano-N-{2-[7-(4-cyanobenzyl)-9-oxa-3,7-diazabicyclo-
[3.3.1]non-3-yl]ethyl }benzenesulfonamide;

(Ixxix) 2-cyano-N-{2-[7-(4-cyanobenzyl)-9-oxa-3,7-diazabicyclo-
[3.3.1]non-3-yl]ethyl }benzenesulfonamide;

(Ixxx)  2-cyano-N-(2-{7-[3-(4-cyanophenoxy)propyl]-9-oxa-3,7-
diazabicyclo[3.3.1]non-3-yl }ethyl)benzenesulfonamide;
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(I'xix) N(3- _
{7-[3-(4-cyanophenoxy) propyl ] - 9- oxa- 3, 7-di azabi cycl o-

wQ 2003/1237810n- 3-yl  } propyl ) propane- 2- sul f onam de¢T/§E2085/000891

N-(3-{7-[ 3-(4-cyanophenoxy) pr opyl ]-9-oxa-3, 7-di azabi cy
clo- [3.3. 1] non-3-yl }prop3‘(l b
- phenyl net hanesul f onam de; Pxi ) N-(3-

(o %’%%PP%@?ﬁw%nﬁé?ﬁ%l?%z%z%%a& Lirvr
?r7n ([jg ([gl c§%ﬂr§gpm]§}<}§%ng§%l§?ﬁla%ndoxa 3, 7-di azabi cycl o-

[@Boii) Iindreydnpbedayl pRY7)(23cemdbeRiyn)bis@xazaliaz4bisyd1b-

onam de; (I xxiii)

N-{3 [7[3(341hymﬁbtyé]nﬁ;dn)esﬂfmmﬁlﬁ7 di azabi cycl o[ 3. 3.1]n
di met hyl i soxazol e- 4- sul f onam de;

((I’WW/)NN-4{CZ’ﬂP?b?W~YByHnHBén@?ﬂ?thﬁhngl 4-yl)methyl]-2-{7-

, 7-di 3.1
1] et S EeSh soRp oIS bRty S5t Brafigabicy sy
2-[7 - . |)-9-oxa- 3
(2 [ g” @gggsj.mmesaﬂxﬁma )-9-oxa3
[(@(xﬁlv)l]éfl@j?arﬁf-w-dﬁ{ﬂX@(ﬂcy‘é)i@@ﬂﬁB@h%ﬁHﬁl)%ﬂﬁm-g%xa—?; 7-

3 cyan Q}1ﬁta(b2ey{cl’e[[333 1]4@@@]@1@13?%&@&@%&0&@&@— 3, 7-
di azabi cy CITJ 1] non- 3-yl }
dbppt)) D3l e52.1(4~0yimn—aeﬂuc(rbph@mox)y)ethyl] 9-oxa-3,7-

3-cyano- N- 24canohenox et hyl ]-9-oxa- 3, 7-
di a)z/amdé %éc}[cgol% i]qm %—y\)l, pr opyl)—y -ﬂuorobenzenesulfonarmde

R R o P R BenDs B b a3 7 diapabieney cl o

2 cyand K 1B ¢ WPRRReRE PR aREb SN 1 Hhc o

{Ix%%:ﬁé\ﬂ ISII-J( 2- @-gd— yanopﬁgy?ﬁ};%%m%iuéy oxa- 3 7-

di az ab|[B3801]m[oﬁ—33yﬂ}]ethﬂ)—3-ﬂlhc}rebblyie)nbaﬂi@mdbf onami de;

%xmaldm&dgn@](éy-cyaqwnmmgmwhyﬂQ)—OX&337 7-di aza

bi cycl o diazabicyclo[3.3.1]non- -3-yl}propyl)-2,4-difluorobenzene-

sulfonamide;

(boxxix) N-(3-{7-[2-(4-cyano-2-fluorophenoxy)ethyl]-9-oxa-3,7-
diazabicyclo[3.3.1]non-3-yl }propyl)benzenesulfonamide;

(xc) N-(2-{7-[2-(4-cyano-2-fluorophenoxy)ethyl]-9-oxa-3,7-
diazabicyclo[3.3.1]non-3-yl }ethyl)-4-fluorobenzenesulfonamide;

(xci)  N-(2-{7-[2-(4-cyano-2-fluorophenoxy)ethyl]-9-oxa-3,7-
diazabicyclo[3.3.1]non-3-yl }ethyl)-3-fluorobenzenesulfonamide;

(xcii)  N-(2-{7-[2-(4-cyano-2-fluorophenoxy)ethyl]-9-oxa-3,7-
diazabicyclo[3.3.1]non-3-yl }ethyl)-3,5-dimethylisoxazole-4-
sulfonamide;

(xciii)  3-cyano-N-(2-{7-[2-(4-cyano-2-fluorophenoxy)ethyl]-9-oxa-3,7-
diazabicyclo[3.3.1]non-3-yl}ethyl)benzenesulfonamide;
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[ 3.3.1] non- 3-yl ] et hanesul f onam de; (I xxxii)
N- (4- cyanobenzyl ) -2-[7-(2-cyanobenzyl ) - 9- oxa- 3, 7-di aza

whe@gato4s [ 3. 3. 1] non- 3-yl ] et hanesul f onani de; PCRSEI0DF/)00891

N-(4-cyanobenzyl)-N-[ (3, 5-di nmet hyl i soxazol - 4-yl ) net hyl
1-2-{7- [(3,5-di rret hyI [ soxilzgll 4-yl ) met hyl ] -9-oxa-3
, 7-di azabi cycl 0- 3.1]no yl } et hanesul f onam de;
Xi
e 7<4[°zvapz APPSR 2y 1 - 0- o
xa- 3, 7d1a‘%h91%§9ﬂ0‘f3( 9'lqh@n%—yll}laﬂﬁl'l‘)‘oéniénesulfonannde

}propyl ) benzénesul f onam de; (I'xXxxv)

ol B- {N‘(QZ{MZ@M%TQOMEH?IDWB’HFﬂ)—m&MdzaBmyxays 7-

di azabi cyclo[3 .3.1 ]non-3
} propy[3. 34]ﬁ®mr6ryil}elﬂnyl§ﬁ4eﬁyammn@ulﬁmd¢ )

D] 34@y%mﬂ(>§‘&fi¥an§do d B lroteludirgsanieebiproxa-5 1
07 [ 2 Biezeh B A Bory sl BRaese sl pnsmibee ! o-
[ PSR F YL o 0 8- HGF SRR SRS LS 0RA e

{7-[2- Elﬂazﬁtdfé?@ro? fB'lliﬁbﬂBhﬂ'}@ﬁMﬁbhiéﬂe'sﬁtfeﬁﬁn?de

di azabi cycl o 1] non-

bwvmpyn)cyanéemml{ﬂo[z;(jza,ﬂnenqﬁwnfyne&ml]de-ox@wx| X)
N-(3-{7-[2-(4-cyano- 2- quorophenoxy ethf/l] 9-oxa- 3, 7-
di azabiiazaebiglyglog3.3.1]non-3 —yl}ethyl)benzenesu fonamide;

M)Sn{g ‘[yylf%gzl‘? d%?bf ﬁé‘n»é“” 8%9)%?15@%%9:3/8;&.{333 Ylnon-

;(ljle?tzw;llb C}ﬁfqiﬁhjp%%%ﬂgw Sham de; (xci)
15 2 { -G anb A QRAMR el diitdeRz 1N ONoRY B Bikizhbidyape- 3. 7-
SR

azablc

1 non I L
B e SR

th}az abl\b[a:-l('b{banﬁyl;ﬂ ora-337-diazabicyclo[3.3.1]non-3-yl)ethyl]-4-
pethyl Z:y:nOS—Nq;nrgteﬁyq lrllzzgés?fl%neanflde
(cii) 4-cyano-N-{2-[7-(4-fluorobenzyl)-9-oxa-3,7-diazabicyclo-
[3.3.1]non-3-yl]ethyl }-N-methylbenzenesulfonamide;
(cii)  4-cyano-N-methyl-N-{2-[7-(2-phenylethyl)-9-oxa-3,7-
_diazabicyclo[3.3.1]non-3-yl]ethyl }benzenesulfonamide;
(civ)  4-cyano-N-(2-{7-[2-(3-fluorophenyl)ethyl]-9-oxa-3,7-diazabicyclo-
[3.3. 1]non73-y1 }ethyl)-N-methylbenzenesulfonamide;
(cv) 4-cyano-N-(2-{7-[2-(2-fluorophenyl)ethyl]-9-oxa-3,7-diazabicyclo-
[3.3.1]non-3-y1}ethyl)-N-methylbenzenesulfonamide;
(cvi)  N-(4-cyanobenzyl)-2-{7-[(3,5-dimethylisoxazol-4-yl)methyl]-9-oxa-
3,7-diazabicyclo[3.3.1]non-3-yl }ethanesulfonamide;

‘(cvii) N-(4-cyanobenzyl)-2-{7-[2-(4-fluorophenyl)ethyl]-9-oxa-3,7-

diazabicyclo[3.3.1]non-3-yl}ethanesulfonamide;
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WO 2003/12374811 azabi cycl o[ 3. 3. 1] non- 3-yl

sul fonam de; (xciii)
3-cyano-N-(2-{7-[ 2-(4-cyano- 2-fl uorophenoxy)ethyl]-9-0

}et hyl ) benzenesul f onam de; ( xci v)
N-(2-{7-[2-(4-cyano-2-fl uor ?Eenoxy)ethyl]-9-oxa-3,7-
di azabi cycl o [3 3 1] non- 3- 3

‘{\@wy{ 7N[ - ?ng(%g P?&fpﬁ@?x@eth%a] %Of(ad3 I’azabi cyc
lo- [3. &azéﬂlafﬂlo@'3/|1]ﬂd‘H—BWl)etﬁyBYﬁﬁﬁ&%ﬂﬁ%ﬂ%&ﬁlfonmde

onam de; (Xxcvl)

Afeixyan oNN—ZE{Zl—(?—(4-2yhrﬂe-@t—ﬂu<ﬁﬂophemlje}t)l§&iyl] 9-oxa-3,7-

rhenyl ] et hyl } - 9- oxa-

di azabi ¢igzai@la313. ribmm3wl}@hn19+q Belirghrestibenmafniabes-
S{Xg;glnz,s_ullﬁ@gnge}e,[z (2, 6-di fl uor ophenyl ) et hyl ] - 9- oxa- 3,

(g{fﬂw )ﬁgzcﬁgkffgm%%goxy%ml |97°X&‘3 7-diazabicyclo-

4 cyanqaih Bkl et buptantaBkbl AL b St 3 7
}(@Wyl )Nﬁ[ﬂ?ﬁﬁ@%gﬁgﬁgﬁgl?gt %?%ij—dmzabmycloél 3. ggon 3-

- cyano- 9- oxa- Icyclo

[3 3 1]}ﬂ]131|hy13 Afhetdhenybmssntfoasmidegnam de; (c)
4- cyano-

{(QXl{)7 (%ﬂgymebéM%(}l f@uthelﬁlﬂ)-Qr(Hieah7e‘;§afamblcycdlo-
N- nam de;
(c1) NIPo [t Petty] Banenlicasaincycl of 3. 3.
|G S I o an YRR ML SR T RSB e e
- bi I
g- cyan 3% i]%0533 )sllf‘}]efdll}}1 % 6%benzenesu onan do.

1] non et h f onam de;

(cxlv ) 4 fluoro-N-(2-{7-[2-(4- ﬂuoro hen Dethyl]-9-oxa-3,7- d1azablc clo-
4(cy)|ano N- met hy? { {2([7 (2- ghen};/? et% - 9- oxa- Y

di azabi[3yc1]JmpB- 33yh}]eﬁqﬂ)k8anyé1}aﬂlfy>h}1ﬂmdmenesul fonam de;

&8&5 ). ‘és%rwo@hém-xmmwmmozywwa@xacw :
1]31 z(ijzrllb:l)’c cig[g.’fﬁn)onl-\g-y '{B’yﬁ) lerflzoe%%g?ﬂ%onarmde;

(cxvi) N—(3-{7-[2-(4—cyano—2-ﬂuorophenoxy)ethy1]-9-0xa—3,7-diaza—
bicyclo[3.3.1]non-3-yl}propyl)-N-methylbenzenesulfonamide;

(cxvii)  N-(2-{7-[2-(4-cyano-2-fluorophenoxy)ethyl]-9-oxa-3,7-diaza-
bicyclo[3.3.1]non-3-yl }ethyl)-N-methyl-2,3-dihydro-1-benzofuran-
S-sulfonamide;

(cxviii) - N-(2-{7-[2-(4-cyanophenoxy)ethyl]-9-oxa-3,7-diazabicyclo[3.3.1]-
non-3-yl }ethyl)-N-methyl-2,3-dihydro-1-benzofuran-5-sulfonamide;

(cxix)  4-cyano-N-{2-[7-(4-cyano-2-fluorobenzyl)-9-oxa-3,7-diazabicyclo-
[3.3.1]non-3-yl]ethyl } benzenesulfonamide;

(cxx)  4-cyano-N-{2-[7-(4-cyano-2-fluorobenzyl)-9-oxa-3,7-diazabicyclo-
[3.3.1]non-3-yl]ethyl }-N-methylbenzenesulfonamide;

PCT/SE2005/000891



(cv) 4-cyano- N (2-
{7-12-(2-fluororhenyl)ethyl]-9-oxa-3, 7-di azabi cycl o-

W 3003/1437mon- 3-yl } et hyl ) - N- met hyl benzenesul f onaPeCT&E2005/000891
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(N?\(”Af) cyanobenzyl)-2-{7-[ (3, gzgl nmet hyl i soxazol - 4-yl ) net
hyl ]-9-oxa- 3, 7-di azabicyclof3.3 .1]non-3-yl
f O AT S8 7 (OCHA | PO .
R RS- Bhompal Dol opach i bisegte-
23, 7- ;:Iﬂma]aicﬁwlwl&hﬂ)ﬂéﬂt@ﬁeﬁﬂydr}aﬁﬁa@ﬁesul f onani de;
CVili
Neck®ii){ 74 Rrofd- 1Ny 2u{G-[2-(3-flaorophengRythetHyoka B, Bxagibicyclo-

di azabi cycl o[ 3. 3. 11 non- 3-yl } et hyl ) -1 - phenyl net hanesul f
onani def3.3-4j0onnB-yk}ethyl)benzenesulfonamide;

7-12- (4- - 2-f h thyl 1-9-oxa-3 , 7-
okl £ OB 342 L omb sy Brthy 537 3 abiraelol3 3.1 non-
1-b - B¢ |f i de.. N- (2-

{7- Fg??%%%@ﬁ'i&%%&%&ﬁ%ﬁ?d%%ia- 3(, 7-di azabi cycl o-
3 | . . i
) G srabenslsape i e Tadarabioyclo-

N-{2-] 79—3](341 n W) -AcnibdnZern@bdedmydet of 3. 3. 1] n
Yy e

on- 3- thyl }-4-T1 uor obenzenesul f onam de; (cxii)

A(ckxw) orbeand-R-(22{ 142 Uuilnadophzyyl)etByld-Saoa-3,7-
, 7-di azabi cycl o-

[ 3. 3. 1]Haraaexalols: hy inaeAse byl Nbmagthpibentendsilfpnamide;

{(RAFD. (el P der Filusrenbens De s 92 ro-
E Sx |3v)1] digih'b’i%é}yélé [%tjﬁr)dnd—? —f}Jl }je%ﬁ?ﬁ\?—ﬁ&ﬁ?fgegg@nae@u oﬁamide;

4 or 4= e € i1 7P -3,7-d
AP o (7 RS PRD O S idaabiceR
} et hyl )[Behtpgioa: I]pﬂ%ﬁ;ﬂ}il@énzéﬁwﬂfonarrﬁde;
4-cyano-N-(2-{7-[2-(2,6-difl uorophenoxy)ethyl]-9-oxa-3
, (@xxviii) 4-cyano-N-{3-[7-(4-fluorobenzyl)-9-oxa-3,7-diazabicyclo-

di azabi cycl o[ 3. 3. 1] non- 3-yl } et hyl ) - N-net hyl benzenesul f
onani dd3-3- theeny3-xllprepyl tbénzenesulfonamide;

Gk, eFgRR B 4 ARSI S b 3 Qs Bz o

}propyl [2’, N ﬂ%ﬁ@&ﬁ%&ﬁﬂ%&ﬂz&ﬂ%ﬁoﬁ%d&

(cxxx) 4-cyano-N-(3-{7-[2-(3-fluorophenyl)ethyl]-9-oxa-3,7-diazabicyclo-
[3.3.1]non-3-yl}propyl)benzenesulfonamide;

(cxxxi) 4-cyano-N-(3-{7-[2-(2-fluorophenyl)ethyl]-9-oxa-3,7-diazabicyclo-
[3.3.1]non-3-yl}propyl)benzenesulfonamide;

(cxxxii) 4-cyano-N-(3-{7-[2-(2,6-difluorophenyl)ethyl]-9-o0xa-3,7-
diazabicyclo[3.3.1]non-3-yl } propyl)benzenesulfonamide;

(cxxxiii) 4-cyano-N-(3-{7-[2-(3,4-difluorophenyl)ethyl]-9-oxa-3,7-
diazabicyclo[3.3.1]non-3-yl}propyl)benzenesulfonamide;

(cxxxiv) N-[3-(7-benzyl-9-oxa-3,7-diazabicyclo[3.3.1]non-3-yl)propyl]-4-

cyanobenzenesulfonamide;
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w0 eopshzs7p8. 3. 1] non- 3-yl } et hyl ) - N- net hyl

(cexvii) N-(2-

{7-]2-(4-cyano-2-fl uorophenoxy) et hyl ] -9-oxa- 3, 7-di azab
- 2, 3- di PyTRER2005/000891
1- benzof uran- 5-sul fonam de; (cxviii) N-(2-

{7-[2-(4- cyanophenoxy)ethylhzg oxa- 3, 7-di azabi cycl of 3.
3.1]- non-3-yl

@l Ja Byt Rt 7 33 s Rp e R Bl Ao e, fronam ¢
4 cyanohﬁsta{bzc clo[34. @}/rmpﬁdr;br@@??ts&%&alaaul?of%ﬁd& 7-dia

zabi cycl o- [3.3.1] non-3-yl’] et hyl Ybenzenesul f onam de;
((lexsxyi) 4- cyano N (3 {7 [2 (2,6~ dlﬂuorophenoxy)ethyl] 9-o0xa-3,7-

4- cyano- N- ano- 2-fl uor obenzyl )-9-oxa-3, 7-di a
zabi cydliaza %’C@[ Lq ih Bydjmppyll)benzenesulfonarmde

{(?X)[xzuf( ¢ BT G-} BAyiey &r&h%xy%ﬁq%&%ﬁo&é@ &
Wi Lot %407[3}@?%4%@? NSRRI E RS ondmids:
| BBaDii yC' % c{:a"hchl D073 (8l4-aFWbYREES5DBIA-9-0xa-3,7-

onam

4-f1 uord@adabicgrcla[a(?i o3 by Bty 1)- Nt By 1BedzeHe 32RO Svfele;

o[ 3. 3. 1] non- 3-yl ] ethyl } bénzenesul f onam de; (cxxiv)

NexXxXix) ?I—(Q)Zb,nb-]hl’e(ﬂz { M2112;4Ld1$hmtm;ﬂidmyl))sﬂgdp9arx&-37 7di azab
i cycl o- non- 3- yl 4- cyanobenzenesul f

onami d@laZ@b;@W}o[a Zines- fl¢y(}gthyl)benzenesulfonamde

164} 5. Sreusmoa R L ey horon uer heRUl - oRA e -
(o AR P fbhagypalisnuly ot
z{ c@gln})\f %Wg@g@(@lﬂ%g@gﬁgg@@ﬂ@g 9‘%xa(§’7)ﬁihiz?blcyclo—

, 7- di a73Bi1duoh3-yl }ethyl)-4-cyano-N-methylbenzenesulfonamide; and
[3 3. 1] non-3-yl ] propyl } benzenesul f onam de; (cxxviii )

4cxﬂ3)an é-Qyano-N-(2-{7-[2- (2 4- dlﬂuoro phenyl) ethyl] 9-oxa-3,7-diaza-
%4 fl ugr obenzyl ) - - di azabi cycl o- [3 3.
| ] non I%MC}qiﬁ&py]%e?rz/lahégwﬂ)fﬂn@mlwérbenzenesulfonannde

Example 14
Title compounds of the above Examples were tested in Test A above and were

found to exhibit D;q values of more than 5.5.

Example 15

Title corhpounds of the above Examples were tested in Test B above and were
found to exhibit pICs, values of greater than 4.5. Indeed the compounds of
Examples 1 and 9 were found to have pICs, values of 5.72 and 5.49,

respectively.

Abbreviations



10

15

20

25

WO 3003/1437mon- 3- yl } propyl ) benzenesul f onam de;

(cxxi x) 4-cyano-N-(3-{7-[2-(4-fluoro
rhenyl ) et hyl ] -9-oxa- 3, 7-di azabi cycl o-

4-cyano-N-(3-{7-[2-(3-fl uorophenyl)ethyl]-9-oxa-3, 7-di
azabi cyclo- [3.3.1 ] non- 3-y|12}5pr opyl ) benzenesul f

onam de; (Cxxxi)

4aeyano- N- 3-{ 75&%;1( 2-fl uorophenyl ) et hyl]-9-oxa- 3, 7-di
azabicyclo- [3 .37 1]non-3-yl }propyl)benzenesul f

OARNM de; (£xXXidtinospheric pressure ionisation (in relation to MS)
4-cyano-N-(3-{7-[ 2-%2, 6-di fl uorophenyl ) et hyl ] - 9- oxa- 3,
7aq.di azabieycl ddgdieoBs | ] non- 3-yl }propyl ) benzenesul f
onam de; (Cxxxiii) )

Abicyano- N 3- { orpad (3, melation todNBheny! ) et hyl ] - 9- oxa- 3,

7- . ]

dPhzabi cycF o[ 3.PENEPHIRIOR v| 1 propyl ) benzenesul f onani de;
( YY) —

I\ff{ééé}g benzyl -téttbl?gg?%(?l?- di azabi cycl o[ 3. 3. 1] non-3-yl ) p

1]-4- i de:
OB o N [ TIERACASBH ISR BASIAHENIS) o oxa 3, 7-
HEPBA CYet 0 [ IndtaldmervpdrodyRhadivlabhenzenes

ul fonam de; (cxxxvi)
4 cyano- N= 3- { ddubldt Zirteedatiorutr NpMiRpoxy) et hyl ] - 9- oxa- 3

' {: . .
dPBYAbI cy &t of 3. BazabigyieldSw.Phmdegi-eemzenesul f onani de;
&5@ vii) _ .

- %no- N 2- { Fighloroarmethans ophenoxy) pr opyl | - 9- oxa- 3, 7-

ifazabicycl o 3 . .
.qifjil] non¥3_- yl[ } gtoﬁ)?}%t-oﬁd%l)ﬁtﬁ EEE%EHSEJPNWm de;
(ONEAi |1 )= 4- cyiadpndth{dminopyridine
{7-13-(2,4-di fl uor ophenoxy)%r opyl] -9-gxa-3,7-
ddRiFabi cyed of 3 N A-dintwiliylBenthamide
}ethyl)-N-net hyl benzenesul f onam de; (cxxxi X)
D 0- N 2- dimethylsulfoxide
gg-‘[;Z- (2, 4-difluororhenyl)ethyl]-9-oxa-3, 7- L
I3 abi cyd of 3.1303{dimetinlimind)piopybkActhdsubodiiaiidele;
Gex!) 4-cyano- I\I-%&-{?- [3-(2,4-difluoro
r@enoxy) propyl F¥8%oxa- 3, 7- di azabi cycl of 3

. don-3-yl kathyld {eenzenesulfonam' de; (cxli)
s

{7-[2- (4- chl’or ophenyl ) et hyl ] - 9- oxa- 3, 7- di azabi cyc

= equivalents
ES = electrospray (in relation to MS)
FAB = fast atom bombardment (in relation to MS)
FBS = foetal bovine serum
h = hour(s)
HCl = hydrochloric acid
HEPES = 4-(2-hydroxyethyl)-1-piperazineethanesulfonic acid
HPLC = high performance liquid chromatography
IMS = industrial methylated spirits
TIPA = iso-propyl alcohol (propan-2-ol)

m = multiplet (in relation to NMR)

( CRERFE2005/000891
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w@eahs(zhd i) 4- Cyano- N-( 2-

[3.3.
[ ] non-3-yl }et hyl)-4-cyano- N- net hyl benzenesul f onam de;

{7-12-(2,4-difluoro-rhenyl)-ethyl]-9-oxa-3, 7-di azabi cy
cl of
3.3.1]non-3-yl }-ethyl)-N mell%l - benzenesul f onam de;
nple 14 Titl ounds of the above Exanpl es were
t@ggt ed in Test rgelg}g'gse and were found to exhibit D10
wikaes of ore dcBgmifil® Exanple 15 Title conpounds of
t he above Exanples were tested in Test B above and
Wde®H ound=t o exéthhndl pl C50 val ues of greater than
4.5. Indeed the conpounds of Exanples 1 and 9 were
flaind to Fave phose(9hl ues of 5.72 and 5. 49,
respectively. AbbreviationsAc acetyl APl atnospheric
FRdssure ioni sdBeHAZ@MY el ation to MS) ag. aqueous br

Q@Sad (inrelation to NVR) Bt benzotriazole /-BuOH = r
Bt anol G chdMESPESERCERY ion (in relation to M)

F el a- chl:oroper. ' i g in
NOREEL e "y LR T YRR PR ab S rilbea
DCM di chl or onretfggfge dd doubl et of doublets (in
relation to NVR) DVAP 4-di net hyl am nopyri di ne

OAc = acetate

Pd/C = palladium on carbon

q = quartet (in relation to NMR)
RT = room temperature

S = singlet (in relation to NMR)
t = triplet (in relation to NMR)
TEA = triethylamine

THF = tetrahydrofuran

tlc = thin layer chromatography

Prefixes n-~, s-, i-, - and fert- have their usual meanings: normal, secondary,

iso, and tertiary.

PCT/SE2005/000891
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DMF N, N-di net hyl f or mam de DMSO di net hyl sul f oxi de EDC
[ -[3-(di met hyl am no) propyl ] - 3-et hyl carbodi i m de Et

werlvph2EYOAC et hyl acetate eq. equival ents ES PCT/SE2005/000891

el ectrospray (in relation to M5) FAB fast atom
bonbardnent (in relation to.Ms) FBS foetal bovine
serum h hour (s) HC hydrochllo i c acid HEPES
LYagmBydr oxyet hyl ) - 1- pi per azi neet hanesul foni c aci d
HPLC hi gh performance |iquid chromatography | M

i ndustrial nethylated spirits | PA w propyl al cohol
(propan-2-ol) m= nmultiplet (in relation to NWR) Me
et hylA emRogoé b fiptmilad, MeOH net hanol nin. =
mnute(s) mp. = nmelting point M5 mass spectroscopy
NADPH = ni coti nam de adeni ne di nucl eoti de phosphat e,

reduced form QAc acetate o
43 41

wherein

R! represents Cy.1; alkyl (which alkyl group is optionally substituted by one
or more groups selected from halo, cyano, nitro, aryl, Het!, -N(R*RS,
-C(O)R™, -OR*, -C(O)XR’, -C(ONR®IR™, -OC(O)NR®)R®, -S(0),R*.
-S(0)NR™R* and -NR*™)S(O),R*) or R! represents -C(O)XR’,
-C(O)NR*™R* or -S(0),R%;

R represents H or Cy.¢ alkyl (which latter group is optionally substituted by
one or more substituents selected from -OH, halo, cyano, rﬁtro,
-S(0)NR™R’ and -NR™)S(0),R*);

R to R independently represent, at each occurrence when used herein, H,
Ci6 alkyl (which latter group is optionally substituted by one or more
substituents selected from -OH, halo, cyano, nitro, aryl, Hetz,
-S(0)NR™R” and -NR™)S(0),R*?), aryl or Het’, or R or R*, together
with, respectively, R% or Rgb, may represent Cs¢ alkylene (which alkylene



Pd/ C pal | adium on carbon gq quartet (in relation to
NVR) RT roomtenperature s = singlet (in relationto
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THF tetrahydrofuran tic thin |ayer chromatography
Prefixes n-, s-, i-, t- andlgrt- have their usual
meani ngs: normal, secondary, 1'so, and tertiary.d ai ns

1, ' '
ofpaE R PIE LT un OHSLPAN ko U R

siesbene butrede B 1gro roups sel ected from hal o,
cbbgno, nitro,blfgsmle},, (grl—leltjml)SE 9N( Rp5a)R6, -C(OR5b, -OR
5% , repeysonteR H, | Cr.qo(abk)¥( Roptipmaty subs{id)tbd RbgbpRSeor more
-S%O. 2R9a, -S(0).2N(R.9b)R9c and -N(R 9b) S(O 2R9d§9b 0
ot ﬁglﬁlefl@p?@%tﬁ sirom YRR Ialo.oeyansy ajitreraryly ad(0);RER )R
repr esehdy ol C 1-6 a fowhi | at foer Qgr LS 1oc
oag{al Eﬁgﬁl &@%tﬁ apgd 'b?&)%e ’o'ré@r@&su%ﬁ @M@{)R or
s_gl( fgd.from - OH, hal o, cyano, nitro, -S(O 2N(R
9b)ggzc and -N(R 9b)S(O) 2R9d) ; R5b to R5e

JUSPRISEILEY OIS lia SREUEHETS ISP Sphaty
epbstiutdd Pysors or trabed shlystiuentorselaetel St iOMERED, cyano,
o G aryD) aryt, or R S represeno iy, | oY U2

R’ represents, at each occurrence when used herein, C,.y, alkyl (optionally
substituted by one or more substituents selected from -OH, halo, cyano,
nitro, aryl, Cy.¢ alkoxy, Het", -S(0),N(R™)R* and -N(R**)S(0),R);

R% and R® independently represent H, C;.1, alkyl, C,_¢ alkoxy (which latter
two groups are optionally substituted by one or more substituents selected
from -OH, halo, cyano, nitro, Cj4 alkyl, C;4 alkoxy,
-S(O),NR*™R* and -NR™)S(0),R*), -D—aryl, -D-aryloxy, -D-Het’,
-D-NEH)C(O)R'™®,  -D-S(O)R™,  -D-C(OR™®,  .D-C(O)OR'®,
-D-C(ONR")R', or R* or R, together with, respectively, R™ or R,
may represent Cs.¢ alkylene (which alkylene group is optionally interrupted
by an O atom and/or is optionally substituted by one or more Cj.; alkyl
groups);

R to R independently represent H, C;4 alkyl (optionally substituted by
one or more substituents selected from -OH, halo, cyano, nitro and aryl),
aryl, or R and R together represent Cs g alkylene;

R and R'® independently represent C,.¢ alkyl (optionally substituted by
one or more substituents selected from -OH, halo, cyano, nitro and aryl) or
aryl;

D represents, at each occurrence when used herein, a direct bond or

C 1-6 alkylene s
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-S(O 2N(R>9bDg )Rr, 9 cc and -N(R, 9bD)S(O 2R9 <) ,
aryl or Het , or R, 5da or R5ee, together wth,

WO e®paz7es/el y, R8a or R8b, nay represent C3-6 BCRYE®NF000891

(whi ch al kyl enegroup is optionally interrupted by an O

atom and/or is optionally sg%tltut ed by one or nore

Cl-3 alkyl groups); R6 repreSents H, Cl-6 al kyl

(Xpéprepalt Y spfstituted by one or nore substituents

sel ected from-0OH, halo, cyano, nitro, aryl,

-S( O 2N(R9b) R9c and - N(R9Ob) S(O 2R9d), aryl, -C(O Rl0a,
O OR10b or -C(O N(H)R10c or -S(O 2R10d; R1Ca, R1Ob,

F& epreicR Oat eandlepenuisnick ywhep neskherefil,-6, akyll (optionally
tional ly substituted by one or nore substituents
B PY ooRe OF marg substifaerss seladtesd dranaGHL) halax ydyano,

&EE&%&S@WE@& ﬁ%‘ieNﬁggybbi(%?l? %{ID %?gﬁggt ionally
qg'%#e%grﬁgcamé%%pg% Cegyéunbs%lftlgeegt sgs(el ct e flr om
T8¢ @hd Nﬁmﬁhgﬁﬁld@ﬁﬂ %&Qﬂts%g%é(ﬁ? EE yllu’r&%% xgﬂg? [ftg?d herein,

i ndependent |y represe KOoXy

Ok alkyl @ptionallpeubsupsi BY ®neRir @Bl k%smbe%fts kéi%@t@d%m

one or nore substituents sel ected from - OH,

cOEhdialgioyano, ritrodamll lent Hetd); drydlok dlat’, magO)@ﬂéM R9c
and -N(R9b) S(O) 2RA9d), -D-aryl, -Daryloxy, -D Hetb,
-D-N(H C(O R1l a, -DS(O)2R123 -DC(ORIIDb,

RodRPIBE G 115 Eh et Vr OR s S RIS g jorappiwihe

?%qr@séﬁ&ébene (whi ch al kyl ene group is optionally
errupt ed

R’ represents H, Cy¢ alkyl or, together with R?, represents =O;

R* represents H, Cy alkyl, -E-aryl, -E-Het®, -C(O)R*®, -C(O)OR'® or
-C(O)NRR™;

R' represents H, Cp¢ alkyl, -E-aryl, -E-Het’, -C(O)R'® -C(O)OR'®,
-S(0)R', -[C(O),NR®R' or -C(NH)NH,;

R represents H, C;_¢ alkyl, -E-aryl or -C(O)R'®%;

R to R16 independently represent, at each occurrence when used herein,
Ci alkyl (optionally substituted by one or more substituents selected from
halo, aryl and Het'®), aryl, Het'!, or R!®* and R'% independently represent H;
R'™ and R!7 independently represent, at each occurrence when used herein,
H or Cy¢ alkyl (optionally substituted by‘one or more substituents selected
from halo, aryl and Hetlz), aryl, Het" , or together represent Cs4 alkylene,
optionally interrupted by an O atom;

E represents, at each occurrence when used herein, a direct bond or
C;.4 alkylene;

p represents 1 or 2;
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by an O atom and/or is optionally substituted by one
or nore G -3 alkyl groups); Rlato R Id independently

wo epsesam H, Cl-6 al kyl (optionally substitutBdI/BE2005i@0891

or nore substituents selected from-OH, hal o, cyano,
nitro and aryl), aryl, or ngﬁ and R |d together
represent C3-6 al kyl ene; Rlé and R12b i ndependently
g8 @8 81t Gldpeldkitly LQRES y Lt Q ;
nore substituents se e%}g%&??ia)ﬁw Pwé]‘rt‘{glrg%ﬁggz/}a%ﬁo}fe?&ogkhc

rarbups aoutaitliyg Joneroranyte hélef RGBS Y8l te PfroBR6 i
occu?sr ence V\,hgen used herein, a direct ebonrg orfyée_némtrogen

ainkyore selfde, r epicks gnowpsOans  dptioRAHy r sybseisesd Shy afneedt hmore
ocgutrence when used herein, Cl1-6 al kyl (optionally
SyBstifuenised Wewded oiframr e -Qbst i ox@nt shae) ectyhd r omitro,

- OH, . nitro, aryl, -S(0 aN(R9b d
ey 5 2 o R o3y IR NBE TR AR & (CHR Each(O)OR'™,

o] BepMIen use Bh.eH ghor C1- I isi > and
Rg/g@?lﬁggpgrllzdehtly Flgg?es)g\(pmat’each'g@aﬁ?&n&ggahen and
upql%ﬂl%g(@j) 185?1-6 al kyl (optionally substituted by one
orltga:mreRﬁgl séﬂlé%ui'ggrgpysel e;:ét ed from7- OH, hal o, cylgago,t .
RTT ao i € » 18pddsetl (€L alk@r

H, R2 represents H, Rhal 01,5 C1-6Ga-f;s yalu,(}qi d@?g (’Sreﬂ’{ wWR
iElapendenti sepoesent Bget her with R3, represents =0; R3
represents H, Cl-6 al kyl or, together with R2,
represents =0, R13 represents H, Cl-6 al kyl, -E-aryl,

Ay RRBORSh b HITESL GOaNE1 V- B AN e HelS(ORNR™)-
PP QL OB it A Sour D 1P BT e

or -
oxabispidine ring nitrogen);
B represents -Z-{[C(O).CH)R™) },-, Z-[C(O)].NR?®).,

-Z-NR¥)S(0)y-, “Z-S(0);N(R™™)-, -Z-S(0),-, -Z-O- (in which latter six
groups, Z is attached to the carbon atom bearing R* and R?), -N(R?*®)-Z-,
-NR*S(0),-Z-, -S(0),N(R*®)-Z- or -NR™C(0)0-Z- (in which latter
four groups, Z is attached to the phenyl or pyridyl group that is optionally
substituted by R*);

J represents Cis alkylene optionally interrupted by -S(0),NR"- or
-N. (nge)S(O)z— and/or optionally substituted by one or more substituents
selected from -OH, halo and amino;

Z represents a direct bond or C;4 alkylene, optionally interrupted by
-NR*")S(0)- or -S(0);N(R*¥)-;

a, b and c independently represent O or 1;

n represents 0, 1 or 2;

R to R independently represent, at each occurrence when used herein,

H or Cy 4 alkyl;
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R15 represents H, Cl-6 al kyl, -E-aryl or -C(O) Rl6d,

Rl6a to R16d i ndependently represent, at each
woewsnegsee when used herein, Cl-6 al kyl (optiBPCEEE205/000891
substituted by one or nore substituents selected from
hal o, aryl and Het10), aryl t 11, or Rl6a and R16d
independently repr esent I-lé a and R17b independently

" ?%??E efnt%‘tH %?Ci?)gﬁﬁfe&‘ s%re 1ﬂ€E3R“§ﬁgstHﬁélﬁ' dba Eo?r'hon on

optlon one or nor

%ﬂqefﬁzre@t By &y e%‘rbﬁﬁ tﬁartqmd%ﬁroo todh¥ %g@i@l@n"ﬁt\ﬂ%bh the group

aryl ) oget her represent al kyl ene

dpt isorattatlyed, nrRé r uppresery @n, Quikytome bpriepaley eintaTufed or
each occurrence when used herein, a direct bond or G -
atamneﬁa@l by O SpEERmr N(Ciaralkyliet 1 to Het 13

ndependent |y _represent five- to twel ve-nmenbh
rl%t er%iarwnt%@r Gupalled Araitpgstheomathop single Rqe@lérséléwwt a

ST BT e Byl oS ANTLon b T polBhel: which

ob J
%H%’%*éﬁﬁé?qé%ﬁﬁ*ﬁ% P ERART: CERYIeRE, Ui oy
RCRIBRIRIHepe n%%%@é’curreﬂc@%e%l&%w&n H
-N(R18g) C(O 8h, -S( )2N( R18i) R18] and
-N@RISHkH; O 2R181 ; Ri8a t0 Ri8i independently
represent Cl-6 al kyl, aryl or Rl8a to R18k

independently represent H, A represents a direct bond,
&g -J- éaﬁ, -, -J-S(O0 2N(R19b) -, -J-N(R19c) S(O) 2-

regfe@nt @hNeh 1atter four groups -J is attached
to the

R* represents one or more optional substituents selected from -OH, cyano,
halo, nitro, Cp¢ alkyl (optionally terminated by -N(H)C(O)OR?'),
Crs alkoxy, -NR™)R*®, -C(O)R™*®, -C(O)OR™, .C(ONR?*R*,
NR?%)C(O)R?" N(R?)C(O)NR?HRZ NRZ™S(0),R",
-S(0),N(R*"R*, -S(0),R**, -0S(0),R*"? and aryl
and an R* substituent in a position on the phenyl or pyridyl group that is
ortho- to the position at which the group B is attached may
@A) together with R, represent C, 4 alkylene optionally
interrupted or terminated by O, S or N(H) or N(C,.¢ alkyl), or
(ii)  together with R*®, represent C, 4 alkylene;
R*™ to R*'? independently represent C; . alkyl;
R and R* independently represent H, C,_¢ alkyl or together represent Cs.¢
alkylene, resulting in a four- to seven-membered nitrogen-containing ring;

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

R* to R* independently represent H or C;_5 alkyl;
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oxabi spidine ring nitrogen); B represents -2Z-{

[AOQ]aC(H) (R20a) }b-, -Z-[C(O]cN(R20b) -

WO ZRAR2EE) S(O) 2-, - Z- S(O) 2N(R20d) -, - Z- S( O) n- PCE/ZELD05/000891

(in which latter six groups, Zis attached to the
carbon atom bearing R2 and - N(R20e) - Z-,
-N(R20f) S( O 2-Z-, -S(0O 2N g) Z- or -N(R20h)C(O)OZ-

Rerett i .
e ke aﬁsr(%a%bt Phroug. | niBs RSP IEified, is

yptiesplly 3ubstitutesient s C1- 6 al kyl ene optional ly
interrupted by -S(0O 2N(R19d)- or -N(R19e) S(O 2- and/ or
optionally substituted by one or nore substituents

sel ectg%E%rom -OH, halo and amino; Z represents a
areude d or Cl-4 alkylene, optionally interrupted

Qﬁbgg%%oﬁqsﬁ%&@rd' S(lbh}eN‘ngRZgJ r>e|;or2’segt 2nd0 C1 or 2;
ool oRoR TR ARERH ARV ieR B8 Broufs i Mimieg by one or
repr esembfe Hofupst Qﬂﬁh&ﬁfﬁyl Wt t 'Pea%tsb 8' %@aﬁ@ﬁft{’w%‘iﬂm

at a position on t he phe or pyrl

ort ho- DN(R°MS (@R Figooups Whl ch the group Bis
attached, R20a represents -4 al kyl ene optionally
i lnL élr)r u/btr@prswnts ef S((ahwa 90 —JQ;I&N(’HS(@DZ -N( C1h6
0 t t
7 é%ﬁﬁgteé%ﬁé BBt ol St o -PUBI Tiem ¢ hir
h
A e@déb IR PSS %ugglﬂf’ém >§E@Lkh2%% QG e RISy 2

ZQEK' i%ﬁ?@?ﬁ%ﬁi gt PR kyf"f
(v) Zis interrupted by —N(RZO‘)S(O)Z- or -S(0),N(R?%)-;
(b) when A represents -J-N(R"*-, -J-N(R***)S(0),- or -J-O-, then:
(i) J does not represent C; alkylene or 1,1-C, ¢ alkylene; and
(i) B does not represent -N(R?®)-, -N(R?)S(0),-, -S(O)-, -O-,
NR*™S(0),-Z- or -NR¥C(0)0-Z- when R% and R® do not
together represent =O; and
(c) when R? represents -OR" or -N(RM)(RlS), then:
(i) A does not represent -J-N(R'**)-, -J-N(R'**)S(O),- or -J-O-; and
(i) B does not represent -N(R’®)-, -N(R?®)S(0),-, -S(O),-, -O-,
-NR*HS(0),-Z- or -NR*MC(0)0-Z-;

or a pharmaceutically acceptable derivative thereof.

2. A compound as claimed in Claim 1, wherein R* represents Cy_g alkyl
(which alkyl group is optionally substituted by one or more groups selected
from halo, aryl (which latter group is optionally substituted by one or more
substituents selected from -OH, halo, cyano, nitro, Cy4 alkyl, C;4 alkoxy
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G represents CH or N, R4 represents one or nore
optional substituents selected from-0OH, cyano, halo,

wWoRG0s0237@- 6 al kyl (optionally term nated by PCT/SE2005/000891

-N(H) C(O OR21a), Cl1-6 al koxy, -N(R22a)R22b, -C(O R22c,
-C(O OR22d, -C(O N(R22e) R22f N(R22s) C( O) R22h,
-N(R22i ) C( O N(R22j ) R22k, (llgézm S(O) 2R21b,

- (SUHEL R Nafte? tw B22ZroupS(del Zftibnall %Qlﬁﬁg& q:Q/al Bﬁe Yo halo

an R4 substituent in a p05|t|o on t

patoingdy,| @(@Wf had pﬁ(gogﬂ%&) t}@etf hethﬁéﬁ)RFo?h Rm cloR*
h tt i) together w

t epgélgﬁt) JZ?@@%E\?{&%B 5F,ona$<1®)2Rﬁ"t ew&(m)gd(Ri’P)R% and

ti‘B@E&b& %T%OES?P%S@&&%%%%C@NI% 5"921 (@)@R9a
R21d i ndependently represent Cl-6 al kyl; R22a and R22b

i ndependent |y represent H, Cl1-6 al kyl or together

f.our .
;3;8;(;8%2%%&? gn ogen coﬁfal nlrﬁ Irl%ﬁg %lez?c yvéle;@m R’
Z2prasOnts 1 ndent Lo all EMFSERE® fd RPC 19316@{9%5&}}' e?{é vvﬁe . afleach

to R46 i ndepen y represent H or el

emchrrengd whied ey lhexsingHO @R ¢ Allty1esehiolh Mettom 56u up is O]?uonally
specified, is optionally substituted; prOV|de
capstintade 3t ov,eoromarg esubstituenisn gelestetth fromasyapb) nRio and

R N TG
3e ong¢ Q}Z%Rgbglﬁ%?ltuen% Selected from -OH, halo, cyano, nitro,
NR™HR* (in which Iatter group R** and R*® together represent Csg
alkylene), C_s alkyl and C1.5 alkoxy (which latter two groups are optionally
substituted by one or more halo atoms)), Het’, or R, together with R®,
represents Cy.5 alkylene (which alkylene group is optionally interrupted by

an O atom);

4, A compound as claimed in any one of the preceding claims, wherein,
wherein R® represents H, C,¢ alkyl, optionally substituted aryl -C(O)R'%,
-C(0)OR' or -C(O)N(H)R'®,

5. A compound as claimed in any one of the preceding claims, wherein
R'%® apnd RI% independently represent Cj.s alkyl (optionally substituted by
one or more substituents selected from halo and optionally substituted aryl)

or optionally substituted aryl.

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

R'® represents C; 4 alkyl.
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-N(R 9b) S(O 2R9d group), (ii) Arepresents -J-S(O
2N(R 19b)- or -J-N(R 19¢)S(O2-, (iii) Jis

WO niosn2argg ed by -S(O 2N(R 19d)- or -N(R 19e) S(E)T/RE2005/000891

(iv) Brepresents -Z-N(R 20c)S(O 2-, -Z-S(O
2N(R20d) -, -N(R20f)S(O 2- Zgé S(O 2N(R20g)-Z- and/or
(v) Zis interrupted by -N 6|)S(O) 2- or -S(O

%}S‘((: ;Ré( ‘cho?ﬁ&?nd\’%e%aﬁt{cﬁﬂ{ e Bgae? 9fi %@ nrgecllaiérgg(@lerem

' )
r epr esgérﬁ?l ?Se&?ﬁzalkgl (%u%?%l égﬁ%@% ohk OéEfngl%e %ggﬂhents

- S8Rt Dfrp B Rlo2egt oy LS filig @524 alM@QS) aBa Hath. R3
do not together represent =0; an when R2
represents -OR13 or -N(R14)(R15), then: (i) A does not
represent -J-N(R 19a)-,. -J-N(R 19¢)S(O 2- or -J-O;

(i )compased asotlaimash msant onwpmlm)precedm@wlms igyrein

F&fﬁn% chl%inndeBEl§ Eeﬁf?fa%%% fie a0 %@%tlafcs@re group is
S o o SRS B AT P, B
| hdoRfitrenal-Dy(spHdnhily U Eﬁlgstﬁﬁte@ln &rflh, P-EosH substituted

sel ected fromhalo, aryl (which Tatter group
wy]loayﬁl-[y}&tﬁoSDLN(lﬂﬁd(@)RI&ﬂﬁ eDOC(OYR €°, suptiet tb ethes with R
selected from-0OH, halo, a nitro, C14akyl
TEPESemtk dxyy aliytame) Ghich aﬂ%ﬁe@ﬂ: SUPED &y epnmalbnajtdnyupted by
sub tituted by one or nore halo atons), -C(OR 22c and

(%)a 1c) Het 1, -N(R 5a)R6, -C(O R 5b , -OR b5c,
-C(ON(R 8a)R5d, -OC(O N(R 8b)R5e, -S(O 2R9a, -S(O
2N(R 9b)ROc and -N(H) S(O 2R9d) or Rl represents

0 )RRk : - Ao :
cgg(rrpofjxrf bm oﬁﬁxgaﬁ'e I'n gﬁ ‘ﬁr‘in%é%‘%ﬁ%ﬁ%‘é‘,ﬁ%er T
RM? and R11d independently represent C,4 alkyl (optionally substituted by

one or more substituents selected from halo, cyano, nitro and optionally

substituted aryl) or optionally substituted aryl.

10. A compound as claimed in any one of the preceding claims, wherein
D represents, at each occurrence when used herein, a direct bond or Ci4

alkylene.

11. A compound as claimed in any one of the preceding claims, wherein
R* represents C; alkyl (optionally substituted by one or more halo groups) |
or optionally substituted aryl.

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

R represents H or C_5 alkyl.
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represents H or Cl1-5 alkyl and/or R5b to R5e
i ndependently represent, at each occurrence when used

whegositzg74H, Cl-6 al kyl (which latter group i s PCT/SE2005/000891

optionally substituted by one or nore substituents
sel ected fromcyano, nitro ?@S optionally substituted
aryl), aryl (which latter g pis optionally

suhst i A%&Hp&ﬁ]doikeclﬁﬁnéﬂ)ﬁle?%gﬁ;e ingé‘gfec% m}{%%ﬁﬂn r&marem

()—I h cyano, nitro ter

R Lmaﬂ%lmmpeﬂmmyt LRBRIRAT, JIRRCRRBhERD ok 8B Herein,
Cl-5 alkyl and C1-5 oxy (which latter two groups

dees G]Chyﬂ doptionallyuhibstituied dybyneooe nwre subsithehs selected from
%kﬂ? Het 3, or_ R5d, together éNIth R8a, represents
S, apugm@bé spubwtitetedanmy | ane HptOupptionaly ismbstifuged aryl or

terrupéed b atom; 4. A conpound as clained in
alﬂ?/t e ofl® Pﬂ%elgﬁsé_gedl ng claims, wherein, wherein R6
represents H Cl-6 al kyl, optionally substituted aryl
-C(O)RlOa -Q(O OR10b or -C(ON(H R 10c. 5. A conpound

agj, cl ap Rlﬁdﬁnﬁ cq{ﬁﬁl f 5}81 BhEGE %({‘915%@%5%1%%? "Whdtein

R1Ca and epen represen

®Pprémosdity 15uhslo t@ﬂﬁdlk@& D(DR”OIr NEDR 'S ¢S td Oééﬂﬁéii With R,
sel ected from hal o and opti onal I y subst ituted aryl) or
appieserts =O.substituted aryl. 6. A conpound as cl ai med
in any one of the preceding clainms, wherein R1Cc
represents Cl 4 alkyl.7. A conpound as clainmed in any

e of , t he ed| al ns, vvher R7 r presents
c oA EOTHOHR 5, aﬂ?dslﬂt@tyl Pk @115, PisReiBE Glees, wherein

S ubs #%Sg{mgﬁ a?% SJ%%F&— oxy Q;Hoﬁm %%p?f)ggel?nlt%_:OA

conpound as clained in any one of the preceding
cl ains, wherein R8a and R8b i ndependently represent H,

6.6 aA kphnpovhd @b clatdedringingugnd 6f tHe! prebédih¥ claims, wherein
sqll;stltut ed by one or nore substituents sel écted from

iRal &epresentoH, C, 4 alkyl, -E-(optionally substituted aryl), or -E-Het®,

17. A compound as claimed in any one of the preceding claims, wherein
R™ represents H, Cy4 alkyl, -E-(optionally substituted aryl), -C(O)R!®
-C(O)OR'®, -S(0),R*, -C(O)NR R or -C(NH)NH,.

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

R'% to R'% independently represent Cy_g alkyl, or R'® represents H.

19. A compound as claimed in émy one of Claims 1 to 18, wherein R'7

and R'™ independently represent H or C,_4 alkyl.

20. A compound as claimed in any one of the preceding claims, wherein
E represents, at each occurrence when used herein, a direct bond or

C;, alkylene.
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w0 DBty & O R 11 a,

and nitro), -D-(optionally substituted aryl),
-D-(optionally substituted aryl oxy), -D Hetb,
-DDC(ORIIb , or RBa, togertiBRE2003/600891
R5d represents C4-5 al kyl ene (which al kyl ene group is
optionally interrupted by atom). 9. A conpound as
clainmed in any one of the edi ng cl ai ns, wherein

e R
$Rliechad Pfegb T Nl i&d’e?%ﬁderﬂil# rl%gf’e@ gnORbLRNE |t¥n-membered
tionally . 10.

substituted ary or o ubstituted aryl.

PetepomeUnd gasupsl @biRehing 8ny wN€oef Heirobtodtedieltgted from
claims, wherein D represents, at each occurrence when

oxggehariogen andi/orentfurpmthich gups aleckgpteomallylstibstituted by
conpound as clainmed in igg one of the preceding
oheiiorsnorth svlkstituems sebastask fors -OH, 60%0, Kialo( eyanicefald §lkyl,

Uit pikga sty o NAREED o L AatalEE ) R ARt and
g@(gmr aedi ng cl ai ns, wherei n R9b represents H or
3 . 3. A conpound as clainmed in any one of the

precedi ng clainms, wherein R c and RO independently
represent, at each occurrence when used herein, Cl1-5

abkyl A epinipenad by ctdibetiih lahzd)d@yo@m% fecdtihg claims, wherein
supsti t uentg sel l%g?t“ed fromhal o, optionally

RIBs REURY" cangl RAH dintiepegidentiptriepresienty Cyubatkiyt or exptionally
ar%il_ or Het?7, O{SaRQI(écrecEr@gents H 14. A conpound as
substitelgdianyloiR oneR of akhB prindensndgndy senresenihbr ei n R2
represents H halo, Cl1-3 alkyl, -OR13 , -N(H R14 or,
together with R3, represents =0 15. A conpound as

ghal 'T?{jcbﬂlpgﬁﬂd 99218heh aBS/eo%%d(.Bfn@lecﬂr@i:émng ‘beﬁﬁl%', Wherein
A represents C;_4 alkylene optionally substituted by one or more substituents
selected from OH and amino, -C;3 n-alkylene-S(O),N(H)- or
-C,3 n-alkylene-N(H)S(O),- (in ‘which latter two groups, alkylene is

attached to the oxabispidine ring nitrogen).

24. A compound as claimed in any one of the preceding claims, wherein
B represents -Z-, -Z-N(H)-, -Z-C(ONR?*®)-, -Z-NR**)S(0),-,
Z-S(0),N(R**)-, -Z-S(0),-, -Z-O- (in which latter six groups, Z is attached

to the carbon atom bearing R? and R?).

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

Z represents a direct bond or C,_4 alkylene.

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

R represents H, Cy.4 alkyl or, together with a single R* substituent at a
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R3 represents H C -3 alkyl or, together with R2,
represents =0 16. A conpound as clained in any one of

wao b@sprieedi ng cl ai ns, wherein R13 represents PCT/EH2045/000891

al kyl, -E-(optionally substituted aryl), or -E-Het8.

17. A conpound as clained iR any one of the preceding

clai ns, wherein R14 represen?s H Cl1-6 al kyl,

-Bosi @6 bR hie vt ; is Pk AD- i

1@3, °S(O 2R§6cl,§ﬂ?§ c?c‘ﬂ? ﬁ?ggr%? Mhiyis ot @qgﬁﬁoﬁemﬁﬁ&%.%xmh

ctheppoous Bais atthehat R hreprasenneC of allktene! ecedi ng

clains, wherein Ri6at o Ri6c Independently

represent Cl-6 al kyl, or Rl6a represents H 19. A

&ﬁfpound as clainmed in any one of Clains 1 to 18, )
er ei & RIREW{RsRlzEgthHepBhaen of yhe prrcsding claims, Wherein

LK @Q. (A d lai [ f th
e Ry et e RS e B el 5 "o

. occurrence when used herein, a direct bond or G -2

al kyl ene. 21. A conpound as clainmed in any one of the

Pree C e dA NGnficindBas MIBICRI 1A 418t &@@ﬂﬂ-ﬂé’eér%ﬁ%cg?g%'iﬁms, wherein,

i ndependently represent four- to ten-

hehex Goneptésen@reLQsis ¢o i hodooperat-poditiuh rélaties eathefoint
sel ected from oxygen, nitrogen and/or sulfur, which
gfaiteshmest opBi onal |y substituted by one or nore
substituents selected from-OH oxo, halo, cyano, Cl-4

al kyl, G -4 al koxy, phenyl, -N(H R18a, -C(OR 18c,

200 S AN Aot o GSIRHRG, Ferin,
R GTtBose il il gﬂyﬂ& aBkEht drHLFREBAS i gfetR/afis Pbug - 4

30. A compound as claimed in any one of Claims 1 to 28, wherein R*
represents one or more substituents selected from -OH, cyano, halo, nitro,
C16 alkyl, Cy alkoxy, -C(O)NR*)R™, and -N(R**™)S(0),-C1.4 alkyl, or
an R* substituent in a position on the phenyl or pyridyl group that is ortho-
to the position at which the group B is attached may, together with R*®,

represent C,_4 alkylene.

31. A compound as claimed in any one of Claims 1 to 28 and 30, wherein
R?" represents Ci, alkyl and R*, R?, R* and R?™ independently

represent H or C;_4 alkyl.

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

R* to R* independently represent H.

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

optional substituents on aryl and aryloxy groups are, unless otherwise stated,
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substituted aryl or Rl18a, R18c and R18h independently
represent H 23. A conpound as clainmed in any one of

wo b@sprieedi ng cl ai ms, wherein A represents ClP@I/SE2005/000891

al kyl ene optionally substituted by one or nore
substituents selected from and amno, -G -3
n-al kyl ene-S(O) 2N(H) - or -C2-3 n-al kyl ene-N(H) S(O) 2-

(dnR (‘ﬁhiggﬂe sﬁgétﬁhehfﬁosﬁécqg@sfrorﬁllﬁ\ié 49%03 kb U@e%lkﬂ Cra

the oxabi spi di ne ring nitragen) nd™

Gllled ¥y dwhith ABite© BRo %ohﬁ@ Ry @%t?gmngy §1|11§§tﬁ‘§bedV¥5§E b8é Br Bnore

represents -2-, -Z-
HAIOGIRRB)) HEDNS(O)RE- *Sax@) mmzmcmm”"z S( Q2-, -Z-0

(in which latter six groups, Zis attached to the
carbon atom bearing R2 and R3) . 25. A conpound as

clainmed in any one of the preceding clains, wherein
Pepr ede ﬁ@@p&uafiraécqlalﬁwﬂmoan@m Ry %&Brecgémg@ elélhsp&hmem

e
IR A A

E grsatRatedicy wkh@emed; R 20b represents C2-4
| ene. 27. A conpound as clainmed in any one of the

mnacedmegmplteai by pnavoe neire oRPGen atvdndyafd/drndependent |y
represent Hor C 1-3 alkyl. 28. A conpound as cl ai ned
i(i)anypubsiitutsid bheng peswdt hlgoce ar gloratras.n, when G
represents N, Gis in the ortho- or r -p03|tion
relative to the poi nt of attachnment of B . 29. A

3%”-""Weﬁiﬁﬁ%ﬁ%@@%&?@ikﬁ{h&é 5:PRa T s Bbsent
Bl ron P PSR e S PR Py By R SIPORA 27

r epr esdidzabivyeldpB. m]mnsypsﬁetﬁylﬁﬁbpaﬁeﬁiz%@ﬂi%ﬂaﬁﬁ@én CH,

cyano, halo, nitro,

(ii) N-(2- {7 [(2S)-3-(4-cyanophenoxy)-2-hydroxypropyl]}-9-oxa-3,7-
diazabicyclo[3.3.1]non-3-yl }ethyl)-1-phenylmethanesulfonamide;

(iii) N-(tert-butyl)-3-{7-[3-(4-cyanophenoxy)propyl]-9-oxa-3,7-
diazabicyclo[3.3.1]non-3-yl}propane-1-sulfonamide;

(iv) tert-butyl {2-[7-(2-{[(4-fluorophenyl)sulfonyl]amino }ethyl)-9-oxa-
3,7-diazabicyclo[3.3.1]non-3-yl]ethyl } carbamate;

(v) N-[2-(7-benzyl-9-oxa-3,7-diazabicyclo[3.3.1]non-3-yl)ethyl]-4-
fluorobenzenesulfonamide; |

(vi) N-(2-{7-[3-(4-cyanophenoxy)propyl]-9-oxa-3,7-diazabicyclo-
[3.3.1]non-3-yl }ethyl)-1-phenylmethanesulfonamide;

(vii) N-(2-{7-[3-(4-cyanophenoxy)propyl]-9-oxa-3,7-diazabicyclo-
[3.3.1]non-3-yl }ethyl)propane-2-sulfonamide;

(vii)  N-[2-(7-benzyl-9-oxa-3,7-diazabicyclo[3.3.1]non-3-yl)ethyl]-4-

cyanobenzenesulfonamide;
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C 1-6 alkyl, C1-6 al koxy, -C(ONR 22e)R 22f , and
-N(R 22m ) S(O 2-C 1-4 alkyl, or an R4 substituent in

W@2@e4d237uon on the phenyl or pyridyl group thaPCi/SBE2005/000891

orthoto the position at which the group Bi s attached
may, together with R 20b , ﬁﬁ resent -4 al kyl ene.
31. A corrpound as clained i ny one of Clains 1 to 2

e TR S B G oREES BEERIBRRI S e 5 7
i ndepe QH%‘bEd&c[@[E re dﬁf&h—ﬁggégﬁg—g d%flahMbenz%ﬁesdﬁfonamide'

conpound a s “cl ai ne the precedi ng

Qa1 s NABATIR(Reydndpheféy preisupodent b9-diapasogio- H

33. A conpound as clainmed 1n any one of the

br ecedl[ﬁg"S b]manr&yl}wﬁ@rlmenzmﬁsulfnahnﬁdﬁgst ituents on
and ar [ groups are, unless otherw se
r 3\1%/54*

s({‘/ ted Nﬂﬁ%-{ @ym@n@mﬁf@}’%]EPélﬂaeﬁﬁdlﬁﬁ;fhi@}’@&
_4
Cyane §aasl Bn Tyt Bhil e S ete g oy o
34,
oot K%){gsm%‘%ﬂlﬁ%%% SEne B9k E Mk AL o
cl ai ms[3WhELeH!B-31 jeutt Cymn%nﬁ?me%m nAhdeps nmay be,

unl ess othervvl se’specitied strarght- or

lgxitn ¢ h@g( 2HdH [2-CF-c gareiphenoxy ) pail ]-930Xlal 3,7 atixgdbi®jcldd 1)

saturated or unsaturated (ii1) interrupted by one or
mor e o>E§@eHnanfﬁm];}eﬁnd)m@th@ms)ﬂ@nbﬂnd& uted by one or
nmore fluogra_or chloro atons. 35. A conmpound as _cl ai ned
1\%e a,l%(a {Wni3cist- pganophynoxy)propyl] -9- oxa—3 '7-diazabicyclo-

!;'_ g27{ f3 [3(ﬁsz)n%-%ie%ﬁgﬁfoqgﬁgr}zenegﬁi%fan{%r opyl]-9-ox
gmzab NSO [B- G-I ARPnadyh GBI 81 9- Fasthd i d

N(Z {T3I3(1%§bn13&14}e &E&ﬁl‘fbngnﬂ&éﬂoxypfopW] 9- ox
, 7- di azabi cyclo . 3. 1] non- 3-yl

}(Ialmyl Y-dyanbeNyRrft- [t eyhiophoankgethyl]-9-oxa-3,7-
diazabicyclo[3.3.1]non-3-yl }ethyl)benzenesulfonamide;

(xvii)  1-(3-chlorophenyl)-N-(2-{7-[2-(4-cyanophenoxy)ethyl]-9-oxa-3,7-
diazabicyclo[3.3.1]non-3-yl }ethyl)methanesulfonamide;

(xvii)  4-cyano-N-(2-{7-[3-(4-cyanophenoxy)propyl]-9-oxa-3,7-
diazabicyclo[3.3.1]non-3-yl }ethyl)benzenesulfonamide;

(xix)  N-(2-{7-[3-(4-cyanophenoxy)propyl]-9-oxa-3,7-diazabicyclo-
[3.3.1]non-3-yl }ethyl)-1,1,1-trifluoromethanesulfonamide;

(xx) N-(2-{7-[2-(4-cyanophenoxy)ethyl]-9-oxa-3,7-diazabicyclo-
[3.3.1]non-3-yl}ethyl)-1-phenylmethanesulfonamide;

(xxi)  N-(2-{7-[2-(4-cyanophenoxy)ethyl]-9-oxa-3,7-diazabicyclo-
[3.3.1]non-3-yl}ethyl)-1-methyl-1H-imidazole-4-sulfonamide;

(xxiij) ~ N-(2-{7-[3-(4-cyanophenoxy)propyl]-9-oxa-3,7-diazabicyclo-
[3.3.1]non-3-yl }ethyl)butane-1-sulfonamide;
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(ii1) N(tert-butyl)-3- {7-[3-(4-cyanophenoxy) propyl ]
-9-o0xa-3,7- diazabicyclo[3 .3 .l]non-3-yl

wQ prospz3Tes 1- sul fonami de; (iv) tert-butyl {2-[ 7P¢RSE2005/000891

{[(4-fluorophenyl)sul f onyl]am no }ethyl)-9-oxa-
SJ-di azabi cycl ot S. S. I j non- sJa Je&yl Jcar bamat e; (V)
N[ 2-(7- benzyl - 9- oxa- 3, 7- di bi cycl o[ 3.3. 1] non-3-yl)e

1] - I
L ST I s s
cl o- [ 3.17AbhgB gl) l-meth?ql—lH-umdazole—él -sulfonamide;
}ethyl)-1- phenyh et hanesul f oham de; (vi1) (2-

FM)S M(Z—x{ar{@pﬁmeammpnemw)éﬂl9l]o9@xa-3 7 -dazbddyictycl o-

3.1 ]non-3 et hyl ) propane-2-sulf onam de; (viii)
N-[2- (73 Bdﬂngh—%ybzﬂ}yk) P~[4!+(H‘xﬂiwmynm¢thy]3p}$enﬂlhmﬂth&1q+l )e

thyl ]-4- cyanobenzenesul f onam de ; (i x)
N- [ 2- (Wl{fQHqIBldéPa bi s(di fl uoronet hoxy) phenyl ] et hyl } - 9- ox

?fpa(%ab#%&%w{zf@ ¢- ?X%Hh@%?@é‘?tﬁyﬂﬁ‘oéﬁé%ﬂé%@}%@lﬂ f ona
N (50 ¢ B Ingn vl eimbrad-dimetylisoxgzaled-sulormmisss .
ooy (3 71[_130@ @%bgiﬁ%é}%?ﬁ%ﬂrﬂ]e@%@ PREP Ayl )

4- cyanoph 9- oxa- 3, 7-di dzabi cy
cl o- [ §3 3. lljnbﬂ@nyﬁeﬂiyl)}-El[ms(hiﬂ@oxﬁn@btﬁyll)plﬁ@fye]mmhﬁwl f

onam de ; (xii)
N-(2 { sulfengmideyanophenoxy) et hyl ] - 9- oxa- 3, 7- di azabi cyc
on-3-yl }ethyl)-4- fluorobenzenesulf

@ﬁ@(m dN“(%{]ﬁﬂ?’)("ﬁFXa@DP{WﬂO TOPYEly Sroaaht Avityaabtaxelq-

| Tnon. B3 Y RbPT S HERNBres T erdgole fpipfonamide;

e e L e

L e e

¢o@e)  1-(3-chlorophenyl)-N-(2-{7-[3-(4-cyanophenoxy)propyl]-9-oxa-3,7-

\ diazabicyclo[3.3.1]lnon-3-yl }ethyl)methanesulfonamide;

(xxx)  N-(2-{7-[2-(4-cyanophenoxy)ethyl]-9-oxa-3,7-diazabicyclo-
[3.3.1]non-3-yl }ethyl)benzenesulfonamide;

(xxxi)  4-cyano-N-{2-[7-(4-cyanobenzyl)-9-oxa-3,7-diazabicyclo-
[3.3.1]non-3-yl]ethyl }benzenesulfonamide;

(xxxij) 4-cyano-N-{2-[7-(4-fluorobenzyl)-9-oxa-3,7-diazabicyclo-
[3.3.1]non-3-yl]ethyl }benzenesulfonamide;

(xxxifi) 4-cyano-N-(2-{7-[4-(difluoromethoxy)benzyl]-9-oxa-3,7-
diazabicyclo[3.3.1]non-3-yl }ethyl)benzenesulfonamide;

(xxxiv) 4-cyano-N-(2-{7-[2-(4-fluorophenyl)ethyl]-9-oxa-3,7-
diazabicyclo[3.3.1]non-3-yl}ethyl)benzenesulfonamide;

(xxxv) 4-cyan0-N-(2;{7—[2—(4-ﬂuorophenoxy)ethyl]-9-oxa—3,7-

diazabicyclo[3.3.1]non-3-yl}ethyl)benzenesulfonamide;
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[3.3.1 ]non-3-yl} ethyl)nmethanesul f onam de; (xvi)
4-cyano-N-(2-{7-[ 2-(4-cyanophenoxy) et hyl ] - 9- oxa- 3, 7-

waele@zai7es/cl o] 3. 3. 1] non- 3-yl } et hyl ) benzenesul f PCTEHEE263/000891

(xvii)
| - (3-chl orophenyl)-N-(2-{ 7{31 (4- cyanophenoxy)ethyl]-9
-oxa- 3, 7- diazabicyclo [3.371] non-3-yl

KR B - R AR e o3 5, 7.

di az abgfa}z%%%ygbﬁs%}]]Beﬂ:ﬁyr}%h}ﬁjﬂ%&w&%ﬁ%ﬂ%%&

onam d

Wb { N-gﬁ-{Oé[zcma@mbgn@mﬁypémwL9~o9<a03ga:cﬁaz7ab¢d>@2@bi cy
clo- [3.3.1 ]non-3-yl }ethyl)- "1,1,1

-t ri f | (BBdabhdrelsethyl pRanditigdra-txhenkofitan-5-sulfonamide;
{7-[2-(4-cyanophenoxy)ethyl] -9-oxa-3 ,7-diazabicycl o-
[(wgi.ii)l%miﬂom-biﬁ@?e{ H%j(él’r(‘—yanﬁphﬁl%é’t)ﬁhﬁgﬁrpxﬁﬁaﬂrﬁtﬁ@?-

7o) B o SRR A b i -
IHIimd oIe-4d$qu onam de ; (xxii) . .
N-(2-4 U SuRt c?yanophenoxy) propyl ] - 9- oxa- 3, 7- di azabi cy

b8 [ 3:chandl090:F7-13-( Y MOpHeHbRIRenshy Mg de
l\ﬁ ( 2- { didz3bidc Ry 3300heAB:y)}RiHMHehzEnddsBfodarhidl; azabi cy
Cl O-

[(ﬂ,zjI 3. 1N 3-[QI-(}4§¢yapbphénmgt)hw1]k9+ob(m3ﬁ-xbdtmbﬂsysld—f ona
i de; (xxiv) N-(2-

?ﬂ 7- F’z- &%3el;])aﬂw(mh%éskv})eﬂmt}w@ylgﬁwﬁaewf%aaﬁ%i cycl o-
(oot Foidral cyiRbpereabiop 4 STl RIS
{7 L2 {420vanennen il e BYdhy drt Sefzofirdh 32t i e:

[3.3

ahy | k- } It ' 3 [ -
AR A R s L DA S NS

cl o- [ Bic3cld[831 Broyit3-yl }ethyl)-1,3-dimethyl-1H-pyrazole-4-
tethyl)-1-T4-(trifluoronethyl)phenyl | methanesul f onam d
e; (xxwvulfpnamide;

N-(2-{7-[3-(4-cyanophenox ropyl]-9-oxa-3.7-di azabic
@(Ié‘) {N-QZ—{(7—[3- 4-cya%opheng)gygpro%%d]]—9—oxa—3,7-diazabicyclo- Y

[3.3: 14993219 shi A 25 L RV QAR Gad Sl fona

(xliv)  4-cyano-N-(2-{7-[3-(2-fluorophenoxy)propyl]-9-oxa-3,7-
diazabicyclo[3.3.1]non-3-yl }ethyl)benzenesulfonamide;

(xlv)  4-cyano-N-(2-{7-[3-(2,5-difluorophenoxy)propyl]-9-oxa-3,7-
‘ diazabicyclo[3.3.1]non-3-yl }ethyl)benzenesulfonamide;

(xlvi)  4-cyano-N-(2-{7-[3-(3,4-difluorophenoxy)propyl]-9-oxa-3,7-
diazabicyclo[3.3.1]non-3-yl }ethyl)benzenesulfonamide;

(xlvii)  4-cyano-N-(2-{7-[2-(2-fluorophenoxy)ethyl]-9-oxa-3,7-
diazabicyclo[3.3.1]non-3-yl }ethyl)benzenesulfonamide;

(xlviij)  4-cyano-N-(2-{7-[2-(4-cyano-2-fluorophenoxy)ethyl]-9-oxa-3,7-
diazabicyclo[3.3.1]non-3-yl }ethyl)benzenesulfonamide;
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(xxviii) N-(2- {7-[3-(4-cyanophenoxy) propyl]-9-oxa-3
, 7-di azabi cycl o-

WO 2003/12370onNn- 3-yl et hyl ) -2-(trifl uoromet hoxy) bePZESEX05/600891

onam de; (xxix) 1-(3-chlorophenyl)-N-(2-

{7-]3-(4-cyanophenoxy) pr opy;l%- 9-oxa-3 , 7-
di azabi cycl o[ 3. 3. 1] non- 3-yl %hyl ) met hanesul f onam de;

(@5) ol e P20 2 QYA RRRRSRRSY DK ek 2585 37
L33 1]@%&?&&&4@@ InbhesZ PRSI ARAEffonkikidt))

4-cyano- N- { 4-cyanobénzyl’) - 9- oxa-

(M- di azlabyazwsNO(Z {7 [2-(3,4- dlﬂuoroli)henyl)ethgrl] -9-oxa-3,7-
[3 3. 1] non-3-yl ] et hyl } benzenesul f onam (xxxii)
cyan dla%ab{czzcld[3(341Mme}ﬁb}anhxlbberaenmiﬂmanude

- di azabi cycl o

[@ 3. 1Pnerare- yl'qze{HZ‘}(%féP@l@ﬁ%bﬁll iﬂrﬁéﬁfzaé 1-@’1&%11}’.1] 9 oxa-
7Cygr§zgﬂ§q?9@§cg[s¥[3§di ot yﬁ% %@angrl?ezs hlon e,
032203@@%{@% EP'?%‘%? AN ny g?"et’f{y 4 i-cé’%?-‘s, 7-

d| azabirgaci 19ba- ﬁl\e,lgl]%{p@p}b%nyéﬁe%hﬁ)(,hMenesul f onam de;

(xxxv) 4-cyano-

{Tp[ 2- Meidn@gNO(Qh{éﬁ-@QGyS-eﬁlhyﬂﬂthemm& yl¥met 3&1]2-9116)@}’3 E

cl of 3. ] non- :Sjet hyl ) benzenesul f onani i (XXXVi )

4- Cyan@ha@ab@{?m[? aohtiryHend)imuzemsopipnimddax a- 3,
S i e oy Y R E T Shacyelo-
o 1 5 I3TRGRRY ADARES bRl pmites” 222! ©¥e
i Zﬁ?émﬂ‘?z PARRRESEIpId I budah3 Trdigzabicyclo-,

i azabi ¢33l 0hos-3- §1}eﬂ1ympe -fRrotbbéienesulforndei met hyl -

| H pyrazol e-4- sul fonam de; (xxxix) 2-cyano-N-(2-
{(wi[ 2- N—(E—y{ﬂﬂ[@p@enyamphein@')tj)pﬁ)pﬂ]a9&xa73 7-diazabicyclo-

S Y fabm-3 31 ety 3 thethylisondzote 4 sulfonamider | <

(vi)  N-{2-[7-(1-benzofuran-3-ylmethyl)-9-oxa-3,7-diazabicyclo-
[3.3.1]non-3-yl]ethyl }-4-cyanobenzenesulfonamide;

(ii)  4-cyano-N-{2-[7-(1H-indol-3-ylmethyl)-9-oxa-3,7-diazabicyclo-
[3.3.1]non-3-yl]ethyl }benzenesulfonamide;

(lix) 4-cyano-N-(2-{7-[(1-methyl-1H-indol-3-yl)methyl]-9-oxa-3,7-
diazabicyclo[3.3.1]non-3-yl }ethyl)benzenesulfonamide;

(Ix) 4-cyano-N-(2-{7-[(5-fluoro-1H-indol-3-yl)methyl]-9-0xa-3,7-
diazabicyclo[3.3.1]nbn—3-y1}ethyl)benzenesulfonamide;

(Ixi) N-(3-{7-[2-(4-cyanophenoxy)ethyl]-9-oxa-3,7-diazabicyclo-
[3.3.1]non-3-yl} propyl)-4-fluorobenzenesulfonamide;

(i)  N-(3-{7-[2-(4-cyanophenoxy)ethyl]-9-o0xa-3,7-diazabicyclo-
[3.3.1]non-3-yl }propyl)-2,4-difluorobenzenesulfonamide;
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WO 200513378 . | | non- 3-yl

(xI)
N-(2-{7-[2-(4-cyanophenoxy) et hyl]-9-oxa-3, 7-di azabi cyc

}ethyl)-4-nmet hoxybenzenesul fonam de; (xli) N-(2-
{7 [3 (4- cyanophenoxy) propyu39 oxa-3 , 7-di azabi cycl o-
.1 ] non-3-vyl

YeENY! N_23 37dkhyd f ; i)
é&’i'& | N b BRSO Bo S onath ol )
di az ab'[@.\BCl;ﬁBn- 1}propyl)benzenesulfonarmde

3.3. 1] non ¥ [, 3-di met hyl - IH-pyrazoIe4

$hhv) ondN{ D 7- (@XctyaMDbelﬁsk}(l)_29 oxa-3,7-diazabicyclo[3.3.1]non-3-
{7-[3-(4-cyanophenoxy) pr opyl _9- oxa-3 , 7-di azabi cycl o-
[3 3 1]}’lﬂ@ﬁ1}@}-)ll-pf£€lnfyim§>ﬂmnﬁ%1 azenesul f onani de;

4’Xk‘)yané\1 GRVE [{27Q4f®la@9P¥1131&@?38EWéfHo%War?bhﬂl?}ZﬂleéO‘s 7-

g'ngfnag:[ﬁ%cupggl %ﬁl&yg&,@?&l ;g'}ény ttﬂgmgsu‘f o%?arr}& ul 1

Z/Mzag. EGE S RO BRE PR ot dhurkbcyclo-

(7[5 ?%341’“*d‘“*%?%%%}%’é‘%@ﬁ%”f;‘“%‘%%glyf"f‘a%l%exa 3,7

dixein) abdegyanof1S-(23(1- [(@alraeﬂrny IH-elndQu}anBdl}d}}QLcﬁxa-B -

onam de; (xlvii) 4-cyano- gh:sé{h [2-(2-fluoro

rhenoxyl;a@ahgay]:loﬁaxldngnﬁ-yb}:ef e@ygmqsu[fgln@lmde
Q&Qng %xapﬁlz-;& {)f fﬁf@ﬁwﬁ@%ﬂ @?ﬂaﬁhgﬁﬁ% ?r%ﬁ;za}bl@sz%o-

3, 75
;)l(:t hyl )[%gn@éﬁlé?ﬁﬁf% Mﬁegé‘%@ﬁﬁ?&%%yano N-
5 e G R R Tl o roBy TSR0k p7-

onan ddiazabicyétofy3Mdnbh{32yl }ethyl%benzenesulfonannde
{7-12-(3, 4- dlfluorophenyl et hy 9-o0xa-3 ,7

?’f@z abHegyanot$-(3- {7 [ (-8yyng-atfiydropherergpuiplybir@uixded, 7-

4 cyan diagapyelp[B 3-1s08-yHsthhbengepssulopamidey| ) et hyl

flé’l"hyl %bqﬁ?gfﬁggrf}gtég— ;Lno—Z,6—d1]fluoropher%6xy)propyl]-9-oxa-
3,7-diazabicyclo[3.3.1]non-3-yl }ethyl)benzenesulfonamide;

(Ixxii)  4-cyano-N-(2-{7-[2-(2,6-difluorophenoxy)ethyl]-9-oxa-3,7-
diazabicyclo[3.3.1]non-3-yl }ethyl)benzenesulfonamide;

(Ixxiii)  N-(3-{7-[3-(4-cyanophenoxy)propyl]-9-oxa-3,7-diazabicyclo-
[3.3.1]non-3-yl}propyl)propane-2-sulfonamide;

(Ixxiv) N-(3-{7-[3-(4-cyanophenoxy)propyl]-9-oxa-3,7-diazabicyclo-
[3.3.1]non-3-yl}propyl)-1-phenylmethanesulfonamide;

(xxv)  N-(3-{7-[3-(4-cyanophenoxy)propyl]-9-oxa-3,7-diazabicyclo-
[3.3.1]non-3-yl}propyl)-3,5-dimethylisoxazole-4-sulfonamide;

(Ixxvi) N-(3-{7-[2-(4-cyanophenoxy)ethyl]-9-oxa-3,7-diazabicyclo-
[3.3.1]non-3-yl}propyl)-3,5-dimethylisoxazole-4-sulfonamide;

PCT/SE2005/000891
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(H) 4-cyano-N-
{2-[7-(2-cyanobenzyl)-9-oxa- 3, 7-di azabi cycl o- [3. 3.

watwen2348/1 ] et hyl } benzenesul f onam de; (i H) PCT/SE2005/000891

4-cyano-N-(2-{7-[(3, 5-di net hyl i soxazol - 4-yl ) et hyl ] -9-
oxa- 3, 7- di azabi cycl of 3. 3.
[ ] non-3-yl }et hyl ) benzenesul ]fAb"ham de; (Hv) N-(2-

- [..2- |
P N TR RRRE S Ll M dude  FERsn iy
(1v) 1] 10p 1}-3,5-dimethylisoxazole- 4—su1fonarmde
N-(2-{ ¥ F (y4 cyanophe%oxy) propyl | - 9- oxa- 3, 7- di azabi cy

FI}GQIIII) N-{2-[7-(4-cyanobenzyl)-9-oxa-3,7-diazabicyclo[3.3.1]non-3-
3.3.1]non-3-yl }ethyl)-3-fl uor obenzenesul f onan de; (M

gll- (() 2- {71][33}3/1Hggdnn@rlth)zpkeewulfoﬁamx@ 3, 7-di azabi cy

y/ww N- 521{&(&;;1 bmzmlewl@@ﬂtyéhﬁmxaé 7(d1mblcyclo-
7 di ag%é]]égglrp]— -ylb]egﬁgl} %lyan% &h zenesu?tx narmde

LB b Abl CArEEOREBERER BRI S )
Yo s e SRS (0

flﬁxx7)— digaabiNy(e{d-[2-(4-cyanophenoxy)ethyl]-9-oxa-3,7-
3. 3. 1] non-3-yl }et hyl ) benzenesul f pnam de; (I x)
cyandLaXIabJZy{:lb{Jé Gﬂ]ﬁbwrpL}bﬂiyﬂ)baneIEsylfpmﬂ@d ] - 9- oxa

{{1)30%)2 1%#32@35 E}?)iy{]%e%% Ymﬁéﬂm:)rgﬁagﬁgdgazwlﬁwlw[ (3-
f%éﬁ %}ﬁﬁ%ﬁ}f’ %1“'4 1gl|f nesul fzgnlafnygeo
w) {% e ‘(";N c{ya[n ﬁ]e %n)?)l/))entz%l%% o okadlfza/blgygal? abi cyc

lo- [3 ?;33']]]ﬁ@i‘i‘-ﬁ%(l}'éthyl}benzenesulfonannd
}propy Y=2,4-di f1uorobenzenesul f onam de; (I xHi )

Wbty { 2-dyanO-N-aRTo[Brehoyanaphenyky)plomi p9hxa-8j7azabi cy

clo- [3.3.1]non-3-yl }propyl)benzenesul f onam de; (Ixiv)

N- { 2 [ d}a(zabmyah)di%édﬂyoy~39yldﬁdl}’3)bzna¢malfbna}amdq 3.3.1]n

(Ixxxv) N-(4-cyanobenzyl)-2-[7-(4-cyanobenzyl)-9-oxa-3,7-diazabicyclo-
[3.3.1]non-3-yl]ethanesulfonamide;

(Ixxxvi) N-(4-cyanobenzyl)-2-[7-(2-cyanobenzyl)-9-oxa-3,7-diazabicyclo-
[3.3.1]non-3-yl]ethanesulfonamide; .

(Ixxxvii) N-(4-cyanobenzyl)-N-[(3,5-dimethylisoxazol-4-yl)methyl]-2-{7-
[(3,5-dimethylisoxazol-4-yl)methyl]-9-oxa-3,7-diazabicyclo-
[3.3.1]non-3-yl }ethanesulfonamide;

(Ixxxviii) 4-cyano-N-(3-{7-[2-(4-cyano-2-fluorophenoxy)ethyl]-9-oxa-3,7-
diazabicyclo[3.3.1]non-3-yl }propyl)benzenesulfonamide;

(Ixxxix) N-(3-{7-[2-(4-cyano-2-fluorophenoxy)ethyl]-9-oxa-3,7-
diazabicyclo[3.3.1]non-3-yl } propyl)-4-fluorobenzenesulfonamide;

(xc) N-(3-{7-[2-(4-cyanophenoxy)ethyl]-9-oxa-3,7-diazabicyclo-
[3.3.1]non-3-yl}propyl)-2-fluorobenzenesulfonamide;
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W 2003/12370n- 3-yl

yl ] et hyl }-1- phenyl nmet hanesul f onam de; (1xv) N-(3-
{7-] 2-(4-cyanophenoxy) et hyl ] - 9- oxa- 3, 7- di azabi cycl o-
}propyl) - 1- phenyl net hanesul f BCTHSEW@3/000891

(1I'xvi)
N-(3-{7-[2-(4-cyanophenoxy) %gyl] 9- oxa- 3, 7- di azabi cyc
| o- [3.3.1] non-3-yl }propyl)benzenesul fonam de; (Ixvii)

A(X@:yanqqm?({éi: {2r(d-L9a ﬂ%ﬂi@ﬁbxﬂé’t@nggloﬁ -yh)dgsiwkiad:- oxa

7- diaz cyclo[ 3

} et hyl )[BéntmoasiHy jetdeyt-defludlobendnesulfonamide;
-cyano-N-(2-{7-[2-(3-fl uorophenyl)ethyl]-9-oxa-3, 7-di

dqu. C)Nﬂ(é-{7[- -Gt-cydned-fRrorbphendxy)otheljzbogsd,7-
onam de;, (I xix 4 C

{7- [ 3- 3a%abiRiciniA ﬁ!@}lp?'di)kﬂfppﬂ)'@x‘&dﬁlmmbenzene-
di azabi cycl o[ 3, 3 . 1] non- 3-yl

}ethyIfB A2 Ifonan1de (1 xx)

G Sl e SRR R RRIGIE A BTRPY! -9
Y, KReaRRs NS A b nesslonamidss .

1xcB)ox N-(3-{7-[2 @zeinoyZ-fhlosophckloR§TEtBy1y19-0xa-3 7-
}ethyl) benzenesul fonani de; (1xxii) 4-cyano- N-{2-
{7-]2- @EaZ@mef:lQﬁ&Boﬂhemﬂeyl)}etHW)-]ﬂf fuawbeehesulfonamide;

?' 2 abh\f{’f L3 eyt ﬂ?10¥g)g}$etn2¥cl}/2ek€§}ﬁ]z %ngiau-gff”am de;

h 3, 7- bi
IS {§%§“i S SR R A s b iacahamatmide
o (5 T2 avamR 2 s R B -0k 3 - az i cy
cl o- [ ala%abﬂcs}@l@{gg 3)’ﬂ]n&>ﬁJ30ﬂ)}leﬂ1yl) 3,)5 dimethylisoxazole-4-

1- phenyl et hanesul f onam de;
N-(3- {§’u1[f<ma(n41deyanophenoxy) propyl] 9- oxa- 3, 7-di azabi cy

| o-
[‘3@3@ 1Preaang-NA /ey (4-c par®-diftnerbphé moooyethy B-HozaH3i Bn
am de;

N-( 3- {Q‘(afzxgl(cﬁglé’%ﬁ&m&xl}%@B{pb}mm@ﬁ@f@laﬂl@e&z abi cyc
}x%vm) N-(2-{7-[2-(4-cyano-2-fluorophenoxy)ethyl]-9-oxa-3,7-

diazabicyclo[3.3.1]non-3-yl }ethyl)benzenesulfonamide:

(xcix)  N-(2-{7-[2-(4-chlorophenyl)ethyl]-9-oxa-3,7-diazabicyclo-
[3.3.1]non-3-yl }ethyl)-4-cyanobenzenesulfonamide;

(c) 4-cyano-N-[2-(7-{2-[4-(trifluoromethyl)phenyl]ethyl }-9-0xa-3,7-
diazabicyclo[3.3.1]non-3-yl)ethyl]benzenesulfonamide;

(ci) 4-cyano-N-(2-{7-[2-(2,6-difluorophenyl)ethyl]-9-oxa-3,7-
diazabicyclo[3.3.1]non-3-yl}ethyl)benzenesulfonamide;

(cii) 4-cyano-N-(2-{7-[2-(2-fluorophenyl)ethyl]-9-oxa-3,7-
diazabicyclo[3.3.1]non-3-yl }ethyl)benzenesulfonamide;

(ciii)  4-cyano-N-{2-[7-(2-phenylethyl)-9-oxa-3,7-diazabicyclo[3.3.1]non-
3-yllethyl }benzenesulfonamide;
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[3.3.1] non-3-yl } propyl ) -3, 5-di met hyl i soxazol e- 4-sul fon
am de; (I xxvii)

wWORq03423748 4- cyanobenzyl ) - 9- oxa- 3, 7- di azabi cycl B¢BSB2005/000891

| Jnon-3- yl]propyl }-3,5-dinethylisoxazol e-4-sulf
onam de ; (Ixxviii) 6
N-{2-[7-(4-cyanobenzyl) - 9- o%}a- 3, 7-di azabi cycl o[ 3.3. 1] n

?‘?‘ﬁ. xm&yf‘?gw‘]‘?{?(s{ﬁ(‘g*icyﬁ@@n'k?ﬁﬁ’@é%-%:ﬁaﬁiﬂat,&nyem_de;
- 3; bengoxapiabn2-yhewy IvN iltigiBederediipnapiiays! o [3.3

. 1] non-3-yl] ethyl } cyanobenzenesul f onam de;

(dv9xx) N{ 2y @imadlylD-ox43,] igzbbigyaialBtie ifnon) prydjtil]-4-

-9-oxa-3 , 7-_diazabicyclo [3.3.1]non-3 -yl

} et hyl rper>-Shewthylbezenecsidionamidexi ) 3- cyano- N-(2- {7-
2- (4- 1] -9-0xa-3 , 7~ .. .

Eﬂ?véi)gab%%%g%? fﬁﬁ-%ﬁl@]rwap@?ﬁ??-%éﬁéﬂmbf%mﬁ de;

(1 xxxi

5. oy anbd 1t YBop Ay letiy i Nome e BesIEonAmIdS: abi cyc o
ﬁ&i&(?ﬁls}]aﬁﬁm Sn¥nb 1KLY 7 BEFEY RN )-RBRABAE:
2- cyangidabiykio{ 8 4; Emencheléthly) fiRneiesdlfonginddabi cycl o
- [3.3.1 ]non-3-yl] ethyl }benzenesul f onam de;
(ewigxi ¥ycyano-N-(2-{7-[2-(3-fluorophenyl)ethyl]-9-oxa-3,7-diazabicyclo-
2-cyano- N- (2-{7-[3-(4-cyanophenoxy) propyl ] -9-oxa- 3, 7-
di azabilpellops-33ylip h)—ﬁl:me}kédbgn@n@s@ deonami de;
l. N- (4- l)-2- . .
15T 4. EyROBNaTS FEE B ghisophegyRe il kg eqrg: 3 fligzabicyelo-
1 - I Ldss ; : Je
N (4 oyl RostD, R B Aretaeiithohamide; 5
(ng)% )O(l Ix \6/1i | —)?’4—‘%%’/51'1(96&:&?1-)@- Hensdnmehtiiiergessild 9namieal-o-oxa-

N- (4- cgandbensitliiolB B(13nbn G-yBtthehesadkazehidd; y| ) met hyl
]1-2-{7- [(3,5-dI nmethylisoxazol-4-yl)nmethyl] -9-oxa-3
(@d)di adbkd-cyahabenzgl)2-{74[Re¢-Bagrophenyl ety F-onmaii-de;
2{ ﬁ;g\rﬁg‘/ie}(gabmsho{@é- Ylnop b ethapesfopmaidsxy) et hyl ]-9- 0
)égxu)?' ’ 7_N—(4—c:yanob‘enzyl)-2-{7-[2-(3-ﬂuorophenyl)ethyl]-9-0xa¥3,7—
diazabicyclo[3.3.1]non-3-yl }ethanesulfonamide;
(cxiii)  N-(2-{7-[2-(4-cyanophenoxy)ethyl]-9-oxa-3,7-diazabicyclo-
[3.3.1]non-3-yl}ethyl)-N,3,5-trimethylisoxazole-4-sulfonamide;
(exiv)  N-(2-{7-[2-(4-cyano-2-fluorophenoxy)ethyl}-9-oxa-3,7-
diazabicyclo[3.3.1]non-3-yl }ethyl)-1-phenylmethanesulfonamide;
(exv)  N-(2-{7-[2-(4-cyano-2-fluorophenoxy)ethyl]-9-oxa-3,7-
diazabicyclo[3.3.1]non-3-yl }ethyl)-2,3-dihydro-1-benzofuran-5-
sulfonamide; .
(cxvi)  N-(2-{7-[2-(4-cyanophenoxy)ethyl]-9-oxa-3,7-diazabicyclo-
[3.3.1]non-3-yl}ethyl)-2,4-difluorobenzenesulfonamide;
(exvii) N-(2-{7-[2-(4-cyano-2-fluorophenoxy)ethyl]-9-oxa-3,7-diaza-
bicyclo[3.3.1]non-3-yl }ethyl)-2,4-difluorobenzenesulfonamide;
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di azabi cycl of 3. 3.

| ] non-3-yl } propyl ) benzenesul f onam de; XXXI1 X)

(1
WOR{03443744 2- (4- cyano- 2-f | uor ophenoxy) et hyl ] - 9- BRESB2005/000891
fl

di azabi cycl o[ 3. 3. 1] non- 3-yl } propyl ) - 4-f | uor obenzenesul
fonam de; (xc) N-(3-

{7-] 2-(4- cyanophenoxy) et hyl }479- oxa-3 , 7-di azabi cycl o-

%&vﬁ? 1N98-13- ML BBY2y1R 01 d:408 9PRRZANETHb PR ATRAIES-
I'\ZSZ {41 ;Eﬁrﬁﬁz&ﬂ@&%@ﬁmﬁ%ﬁwﬂc@ oxa- 3, 7-di azabi cyc

non

}(@tl)by| )4 ﬂucﬁﬂouNtpll{?ﬁ(&lfﬁmﬂblb@mm%xa(%mdlazablcyclo—
N-(3-{7-[2-(4-cyano-2-fl uorophenoxy)ethyl]-9-oxa-3, 7-
di azabi[3ycl]ops-3-gl]athybibedzgriesulfonamide;

}propyl)-2,4-difl uorobenzenesul f onam de; (Xcii |f N- ( 3-
{9 2- é\?a (2 Ari3-B-¢yanopbprdishyl $+-aya-B, I-diagrbicyclor

? :o?g SS :[§ éc | Oé{ﬁ ésﬁ}]eﬁ%’ihﬁl cfgl(}f@k&qz\t;?esulfonamde
ok fo R 2 A LGS ORISR B 8 70 Re iyl

} et hyl f r ﬁéq%% XCV
N-(2- 3?%]&1&2&33212% Iﬁ%%%egﬁggg%%%et(’hyl% 9-oxa- 3, 7-

deaa@pbuepainof1S-[237- {3 -idihuodromethoxy)phenyl]ethyl }-9-oxa-3,7-
}ethyl)-3-fluorobenzenesul f onam de; (xcvi)
N- ( 2- { Higzabicyclpyadol lnontphethyHbeosepcsulfgnimaleoxa- 3, 7-

d b lo[3 ,3.1 3y
et C‘éfﬂg%uzn@rm]n%g@%%@@moxglﬂtmﬁn%@ Tt )

3 2- th 9-

S oL L g LA SR R
} et hyl %Q? l%%ul f onam de ; (XCVI i )

N-(2-{ - cyano- 2- f | uor ophenoxy) et hyl ] - 9- oxa- 3, 7-

%@(mb H%}k(l@-ﬂlftﬁﬁ -f3-mmB-dfbrdpichvky eanARoasd 8, 7-

am de;

N- (2- { Zha[zab(c&ehiﬁB Ics t]pbﬁ@blb}etﬂyﬂ) N-frethydb&nzendsu fatzinude;
lo- [3.3. |]non-3- _/y get rg - 4- cyanobenzenesul f onam de;
((@ng) 4- cyano-N—(2 {7-[2-(2-fluorophenoxy)ethyl}- 9 oxa—3 7-diaza-

- oigag%yc_yc 02[3 (371]gmon— 3-y }tert}Il}];lg mer‘gﬁylggng nesu 11 l b9

(cxxvi) N-(2-{7-[2-(1,2-benzisoxazol-3-yl)ethyl]-9-oxa-3,7-diazabicyclo-

[3.3.1]non-3-yl }ethyl)-4-cyanobenzenesulfonamide;

(cxxvij) N-(3-{7-[2-(4-cyano-2-fluorophenoxy)ethyl]-9-oxa-3,7-diaza-
bicyclo[3.3.1]1non-3-yl } propyl)-N-methylbenzenesulfonamide;

(exxviii) N-(2-{7-[2-(4-cyano-2-fluorophenoxy)ethyl]-9-oxa-3,7-diaza-
bicyclo[3.3.1]non-3-yl }ethyl)-N-methyl-2,3-dihydro-1-benzofuran-
5-sulfonamide;

(cxxix) N—(2—{7—[2—(4;cyanophenoxy)ethyl]-9-oxa—3,7-diazabicyclo[3.3.1]-
non-3-yl }ethyl)-N-methyl-2,3-dihydro-1-benzofuran-5-sulfonamide;

(cxxx) 4-cyano-N-{2-[7-(4-cyano-2-fluorobenzyl)-9-oxa-3,7-diazabicyclo-
[3.3.1]non-3-yl]ethyl }benzenesulfonamide;
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w0 besybiyes hyl ] - 9- oxa- 3, 7-

di azabi cycl o[ 3. 3. 1] non- 3-yl ) et hyl ] benzenesul f onam de;
(ci) 4-cyano-N-(2-{7-[2-(2,6-difluoro

di azabi cycl o[ 3. 3. 1] non- 3-yl } et hyl ) benzenesul f onami de;
(cii) 4-cyano-N-(2-{7-[2- (211éuoro
rhenyl ) et hyl ] -9-oxa- 3, 7-

?bﬂ&abucé/faln%[ﬁ o EH @f[;y%}d/ bt SrebeRANT ONSEHS HodamaK]yclo-

crir) 4-ccyano

r henyl ¢8 By Thof-30¥Bethyl-N-arab)bytieabdulforkintde;

3-yl]ethyl }benzenesu f'onam dé€; (civ) 4-cyano- N

{(@oxily @%wamﬁé@y{2—[®-(d»fh1dﬁom6ﬂﬂbmamm&]@ﬂwl}{%o&-3 7-

1] non- 3- %/Z@Let h ‘E‘, N- et h | benzenesul f onam de; Sil(‘l

Nh [ I2 (i fcﬂ xhHnen7 al)aﬁlalb]rllkﬂ?mledmbengpn @laplijle;
4-

E(c%«yﬁzh& ﬂﬁ%’r%nﬁvgi ﬁfﬁérﬁggﬁ#ﬂﬁﬂﬁﬁ@m—??aél@@alalwlo-

e ?%i‘vﬂpyn?. %{}%Fr&%eﬁa?wp Irafdgenest! fona

A e e b

4-cyan ?3 B-1j8on-3- 1 }ethyl)benzenesulfonarmde
{7-12-(3- fluorop enyl’) et hyl | - 9- oxa- 3, 7- di azabi cycl o-

[(axx&v) I4]-ﬂm>r03Ny{ 2—I’é4(h5ph)anweﬂgﬂ}+91rd)mni Frdiapdbioydaj3d?. ] Jnon-
(cix) ano-

{7-]2- (321 ¢thb)]r}bphm‘?]ét)wmd69 oxa- 3 , 7- di azabi cycl o-
N I b o e B B2 enesy henapm. g,
é,??[ gf’g;ﬂ]g&é %’gé@ﬁ}f 'Cﬁégglg%l{%bgédr%es%@ Rani de;
38)61)()/”)(“51( ?'ﬁﬁ%}?i(i)‘%ﬁnéy ; e—tI%yl ﬂuoroghengll)ethyl] -9-oxa-3,7-

di azabideambhdydlo}3.31] men-Byletye)-dDaneshyibemamesidfonamide;

(cxii)

Nexxtvigly ano @e%@b}NQ(Z{- {77-[[2-(3 &dﬂmmﬂmwil)leﬁaﬂh%qxaﬁ dxa

-3, 7- diazabi Cf/C| o[ I\}et hanesul f onam de;
diazabicyclo[3.3. 1]non— —yl}ethyly -methylbenzenesulfonamide;

(cxxxix) 4-cyano-N-{3-[7-(4-cyanobenzyl)-9-oxa-3,7-diazabicyclo-
[3.3.1]non-3-yl]propyl }benzenesulfonamide;

(exl)  4-cyano-N-{3-[7-(4-fluorobenzyl)-9-oxa-3,7-diazabicyclo-
[3.3.1]non-3-yl]propyl } benzenesulfonamide;

(cxl)  4-cyano-N-(3-{7-[2-(4-fluorophenyl)ethyl]-9-oxa-3,7-diazabicyclo-
[3.3.1]non-3-yl}propyl)benzenesulfonamide;

(cxtii)  4-cyano-N-(3-{7-[2-(3-fluorophenyl)ethyl]-9-oxa-3,7-diazabicyclo-
[3.3.1]non-3-yl}propyl)benzenesulfonamide;

(cxtiii) ~ 4-cyano-N-(3-{7-[2-(2-fluorophenyl)ethyl]-9-oxa-3,7-diazabicyclo-
[3.3.1]non-3-yl}propyl)benzenesulfonamide;

(exliv) 4-cyano-N-(3-{7-[2-(2,6-difluorophenyl)ethyl]-9-oxa-3,7-
diazabicyclo[3.3.1]non-3-yl }propyl)benzenesulfonamide;

PCT/SE2005/000891
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(exiii) N-(2-
{7-] 2-(4-cyanophenoxy) et hyl ] - 9- oxa- 3, 7- di azabi cycl o-

3.1]non-3-yl }ethyl)-N, 3,5-trinet hylisoxazol e-4-sul fona
m de; (cxiv)
N-(2-{7-[2-(4-cyano- 2- fluoror?henoxy)ethyl] 9-oxa- 3, 7-

ab [n3.(3- -0xa-3.7-
e P Ra R P snsphamy Dyl -ona- 3.
N- ( 2- { didz@bic4c Ry 330 Roh 1o ppbenTbenyehdtyl fonSmide- 3, 7-
di azabi cycl of S. S. | Jnon- S-yl Jet hy**"-di hydr o-1| - benzof ur

#doxh@s UN-[hréibdazyl¢oxa)3,7-diazabicyclo[3.3.1]non-3-yl)propyl]-4-

N-(2-{7-[2-(4-cyanophenoxy) et hyl]-9-oxa- 3, 7-di azabi cyc
| o- cyanobenzenesulfonamide;

(& SN A S RS e o

N B Rof IRk 451 BRI A ndifte 3 7

i azabl

(&&ﬁ?nn%yﬁhb@ﬁ%l{ﬁ-?}@z BLdiUBfSHRRAB LRI [-OKEL 516
N- { 2- [ diaz4biey sl B SIMbh-Ryl}peopl oeizagaethifoyainided. 3. 1] n

on-3- yl]ethyl}-4-fl uorobenzenesul fonam de; (cxiXx)
4exik)u oﬂa:yl&no—N—(Z-{7—[3—(4—ﬂuorophenoxy)propy1] -9- oxa—3 7-
{2-]7- 84 fl uor obenzyl) - 9-oxa- 3, 7- dlazablcyclo £ .3

. 1] nondBzgbicaele).3) Hapacnzd gty o Namedwlb qxtz@aysul onamide;

O 2 Bl S SR PR RN BN R e 8L R ey
LS D e

(Jm di aaaégﬂaﬁmhqz {[73[23(2 Aldiﬂﬁo%@hlenméﬂm])%&a%m f

CXXI I

[2 (7 ﬂ&zhlérc diof Bor]mﬁtmswmﬂ])%nkénesutfyhm@xa 3, 7-
di azabi cycl o 3. 3. 1] non- B%I ) et hyl ] benzenesul f onani de;

(cdu;)xu i 4)cym(3-2\1-({27{7[ B-(24 ﬂum@lmnoby)@p@@dbﬁquhyk]
- 9- - 7-di azabi cyclof 3 .3.1]non-3-
} et hyI yhazahlcaph[%érldnﬂn yh}yﬁw&bfaﬁ%pﬁeaam%

% é% gijﬁ]‘i l\gﬁgr ?@kzl)ét%yﬁ éj oxa—u_’;o vi %1azablcyclo-
d' azab Dyl L BRA oYl A o BRI L DRSS
-/&wy ann@#aﬁ% Nw 27(2-(b|4 gFrRivhe piexy By 1l -0% e d;Bdiaz4

I azabi cyc
b1cyclo[3 3.1]non-3-yl }-ethyl)-N-methyl-benzenesulfonamide;

or a pharmaceutically acceptable salt thereof
36. A pharmaceutical formulation including a compound as defined in

any one of Claims 1 to 35 in admixture with a pharmaceutically-acceptable

adjuvant, diluent or carrier.

PCT/SE2005/000891
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3. 3. 1] non-3-yl }et hyl)- N net hyl benzenesul f onam de;
(cxxvi)

WOR(2A33748 2- (1 , 2- benzi soxazol - 3-yl ) et hyl ] - 9- oXBEBSE2005/@0891

zabi cyclo- [3.3.1]non-3-yl }ethyl)-4-cyanobenzenesul f

onam de ; (cxxvii)

N-(3-{7-[2-(4-cyano- 2- fluoroé%enoxy)ethyl] 9-oxa-3,7-d
azabixc ] :

B oy ifiePinay al JORRLRIER Tor pse i b rophylaxis or the
Heét%-ée{nl 'o[fl%nfaﬂ'ﬂﬁbﬂ%@l@a %oiﬂptgﬁ@@h@emp&mﬂwldef&eamaﬁy 6nd of
i azabi cycl o
Gldndk] htn33-yl } et hyl ) - N- net hyl - 2, 3-di hydro-1| - benzof ura
n- 5-sul fonam de; (cxxix) N-(2-
{7-[2-(4-cyanophenoxy)ethyl] -9-oxa-3 ,7-diazabicyclo

3.3.1]- non-3-yl lethy ) N- et hyl - 2, 3- di hydr. g-
58ben£ofcmug d Ay dmes Heany &lﬁx@f élaéwnﬂ-tw% for use as a

%%‘f‘%&ﬁﬁ?@g?o? ‘E'STJg.robenzw) 9- oxa- 3

1] non- 3-yl ] et hyl } benzenesul f onam de; ( cxxxi)
4-cyano- N-{2-[7- (4-cyano- 2-fl uorobenzyl )-9-oxa-3, 7-di a

390 CYCLOmpbind ab]d¥Piired-inl A8t bivd of (bt Mt BNERNRRUNS the
onam de ; (cxxxii) 4-cyano- [2-(3-

pebihdddxds 6t ther toeeetrienk p) anermhythnethyl } - 9- oxa- 3, 7-
di azabi cycl o[ 3
. 3. 1] non-3-yl)ethyl]-N nethyl benzenesul f onam de;

,%- {1 uhe e %?OF?OPﬁdf‘c}Su%‘?fgmemﬁlybépﬁﬁnf Glaips Lato;35 as
PR Ao ol sl SR REBEARRRN e

Eﬁ)o - 3- ?P{ethy bgﬁgg%g%u 1jonan1de o (CxXXXV)

4-fluoro-N {2- [7 (2- phenyl et hyl ) - 9- oxa- 3

, 7-di azabi cyclo [3.3. 1] non- 3-yl]ethyl}benzenesul f

dhani The usexx cldiined in Claim 40, wherein the arrhythmia is an atrial or
N-{2-[7-(1, 2- benzi soxazol - 3-yl nmet hyl ) - 9- oxa- 3

a yenirira APhytBmia3. 3. 1] non- 3-yl | et hy!

} - 4-cyanobenzenesul f onam de ; (cxxxvii) 4-cyano-N-(2-
{7-[2-(4-fluorophenyl)ethyl] -9-oxa-3,7-

42. A method of prophylaxis or treatment of an arrhythmia which

O

method comprises administration of a therapeutically effective amount of a
compound as defined in any one of Claims 1 to 35 to a person suffering

from, or susceptible to, such a condition.

43 A compound according to any one of claims 1 -35 in combination with
any other drugs for use as a medicament for the treatment of arrhythmias or

cardiovascular disorders.

44 - A process for the preparation of a compound of formula I as defined in
Claim 1, which process comprises:

(a) reaction of a compound of formula II,
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di azabi cycl o[ 3 . 3. 1] non- 3-yl
}ethyl) - N et hyl benzenesul f onam de; (cxxxviii)

WO 2@parsI4N- (2-{7-[ 2- (3, 4-di f1 uor ophenyl ) et hyl | POF/SERA03000891

7-
di azabi cycl oCS. S. | Jnon- S—ylrljelt hy”~- N- et hyl benzenesul f o
nam de; (CcxxXi X)

4-cyano- N-{3-[ 7- (4- cyanobgnzyl ) - 9- oxa- 3, 7- di azabi cycl o
- [ 3. 3. 1] non- 3- }enzeneS?kf’Ifonam de: (cxl)
4-cyano-N-{3-[7- i Y- 9- oxa- 3, 7- di azabi cycl
o- [3.3.1] non-3-yl y suI fonam de; (cxli)
4-cyano- N (3-{7-[ -fl qu§46)ph42 )et hyl ]-9-oxa- 3, 7-di
azabi cyclge [3.3, a%:
}propyl,) benzenegtl f onam de; (cxlii N—-H

4- cyarfd- A{7-[ 2- (3-fl uorophenyl ) et hyl ] - 9- oxa- 3, 7- di
azabi cycl/o- [3.3. 1] non-3-yl }propyl)benzenesul f onami de;
(cexliii) Fa- cyano N-(3- {7-[2-(2-fluorophenyl)ethyl]

- 9- oxa- 3 di azabi cyclo- [3.3 .I]non-3-yl

} propyg) b B) enesul fonam de; (cxliv)

4 cyanoNN-15 {47 [ 2-(2,6-difluorophenyl)ethyl]-9-oxa- 3,

d| azablfgy% .%ﬂ%rgm’- %‘Zg %?cae?ﬁel)%g&éfﬁ{%ﬁsﬂl ERAAN Wi a

% %f%f‘f’dr}nu?a a-3,7- diazabicyclo[3 .3 .1]non-3-yl

enzenesul fonami de; (cxlvi)
N-[3 (7- beR2yl'- 9- oxa- 3, 7- di azabi cycl o[ 3. BI 1] non-3-yl ) p
ropyl] - 4 cyanobenzenesul f onam de; (cxlvii)
Mxeyemdi: Kepr8sents ftii@a(vmggnmpophenoxy) propyi]-9-oxa- 3, 7-
di azabi cycl o[ 3 . 1] nan- 3-

i@rmypm@éﬁ 85 @q>mhlarl1 laéNﬁ/l@bB wiepresents Cy.q2 alkyl substituted

by O & wﬁb% %Atg o e P B e o 25 Y
?@%ﬁ%ﬁ(s ugl r ié)p enox )%a% & %%‘(%_fgaffﬂ;zn of a compound of

f(g KEIO[S .3 1]non3y|
et hyI ) - N- net hyl benzenesu(l)f onam de;

R’ N N
~pla—™
; Vv

G
\
R

wherein R™ represents Cy., alkylene, which group is optionally substituted by
one or more substituents as defined in Claim 1 in reSpect of Rl, and R2, R3,
R4, R* to R46, A, B and G as defined in Claim 1, with a compound of formula
Vv,

L?-S(0),R™ \%

wherein L2 represents a leaving group;
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(cl) 4-cyano-N-(2- {7- [3-(2,4-difluorophenoxy)propyl]
-9-oxa-3, 7- diazabicyclo

W 3003/1437mon- 3-yl } et hyl ) - N-met hyl benzenesul f onBei/8EZ005/000891

(cli) 4-cyano-N-(2-{7-[2-(2,4-difluoro
rhenyl )ethyl]-9-oxa-3, 7- 5
di azabi cycl o[ 3. 3. 1] non- 3-yl }e% hyl ) benzenesul f onam de;

) oo - L7 3- L 2: -8l 0 .
()14 g AL B et s
st byt ) benzeresubstionam de; défthdd iabove in respect of R!, which
N-(2-{7-[2-(4-chl orophenyl) et hgl ]-9-oxa-3, 7-di azabi cyc
Isabstituent(s) is/include a -S(O),N(R*®)R* group, reaction of a compound of

[3.3. 1] non-3-yl } et hyl)-4-cyano- N- et hyl benzenesul f onam
ifganulgrlL,as|defined above, with a compound of formula VA,

4- N (2- L] 2- b | - phenyl ) - enyl ] = 9- oxa- 3
A azabi G RASGAGRIG, gL Py Premy) em i 7 oxa

Yoethyl)e N\ iyl - N f opani,ded Or: 9% . .
ek P e AS SRR b0I AMIET B BE arg as defined in
gl?fnqqceuti cal formulation including a conpound as
efined in any one of lainms 1 to 35 in admixture with
qdyHer urkR! by -Recelt dbie wHicHv &1t repédenntCOD)XR’ or
carrier.37._ A pharmaceutical forrmulation for use in
+EEOPN R Axieactioon ofvecompaumbof foriudm VAy r hyt hni a,

conpri sing a conmpound as efi ned in any one of C ains
1to 35 38. Ac 0 ay definegin any one of

Cainms 1 to 35 ngypu;Hgd 3 harceuti cal. 39. A

i Q Qf Clains 1 to 35 for
the at ment of an

a cempund as defined in

%1 Bo 35 as activg_ingredient for the

arrhythm a, 40.
any of ong C ai

manuf ag £~ nedi canent for use )M the prophyl axi s
or the trreatnent of an arrhythma. 4gl. The use ay
clainmed iBh C aim40, wherein the arrhythma is an
atrial orn
G
\
R4

wherein R?, R%, R*, R to R*, A, B and G are as defined in Claim 1 and L' is
as defined above, with a compound of formula VII,

R*.H VI
wherein R** represents -XR’ or -N(R®R® and R*, R’, R® and X are as
defined in Claim 1;
(e) for compounds of formula I in which R} represents -C(O)N(H)Rsa,
reaction of a compound of formula II, as defined above, with a compound of
formula VIII,

R¥*-N=C=0 VIII
wherein R¥ is as defined in Claim 1;

(f) reaction of é compound of formula IX,
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a ventricular arrhythma. 42. A nethod of prophyl axis
or treatnent of an arrhythm a which nethod conprises

w@ewsn2yes ati on of a therapeutically effectivePEnSERND5/000891

of a conpound as defined in any one of Clainms 1 to 35
to a person suffering fromlsoj susceptible to, such a
condi tion. 43 A conpound according to any one of
claims 1 -35 in conbi nafh on vvith1any ot her drugs for
cat nent of arrhyt hni as

or cardi ovascul at
preparation of a ormula | as defined in
Caim1, which pfdtess cgttpri/gx (a) reactidf of a
conpound of forgr [ a4l |, whereRn R2, R3, R4, R4 1 to

R46, A, B andpG are as defined iMNcRlim1, with a
conpound oh’fbrnula 11, RL1 | wherein L1 represents

a leaving group; (b) for conpounds of formula | in
witieedin Rl arebR oS aCtlefiedik@laisuhswith atcethpoyndné formula
nore substituents as defined in Claim1l in respect of

BG, which substituent(s) is/include a -N(R9b)S(O) 2Rad
group, reaction of a gonpound of fornula IV, wherein

R a represents Cl- 12R! al kyLene, which group is

optionally substim A2y-one or nore substituents as
defined in aim1l i respect of Rl, and R2, R3, R4,
R4l to R46, A B andd G as defined in Caiml, with a
compound of formulalV, L2-S(0) 2R9d V wiXerein L
represents a | eavh oup; (c) for conpounds of
formula I in whichy epresents Cl-12 al kyl

substit ut ed R

wherein L represents a leaving group and Rz, R3, R* A, B and G are as
defined in Claim 1;

(g) for compounds of formula I in which B represents -Z-NR**S(0),-,
reaction of a compound of formula IX, as defined above, with a compound

of formula XA,

XA

wherein Rz, R3, R4, A, G and Z are as defined in Claim 1, and 1.3 is as defined
above;

(h) for compounds of formula I in which A represents CH, and R? represents
-OH or -N(H)R™, reaction of a compound of formula IX, as defined above,

with a compound of formula XI,
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WO S0 23%¢4R9b) RAc gr oup,

by one or nore substituents as defined above in
respect of Rl, which substituent(s) is/include a
reacti on of a conpoundP@f/SE2005/000891
formula I'l, as defined above, with a conpound of

formula VA, wherein L1 and ]34 a are as defined above
and ROb and ROc are as defimnmed in Caiml; (d) for
conpounds of formula I iR which Rl represents -C(O) XR7
or -C(O N(R8a) R5d, reactian of a conmpound of fornula
VI, wherein R2, RS,RPA7ZEl1 to R46, A, B and G are as

defined in aim1l1 and/L1 is as defined above, with a
conpound of fornula VIB, R24-H vp widrein R24
represents -XR7 or - a) Rbd and R5d, R7, R8a and X
are as defined in C ; (e) for compounds of
formula I in which resents -C(O N(H) R8a,
reacti on of a conpou rmula 11, as defined
above, with a conpound of fornmula VIIIl, R8a-N=C=0 Vip
Whefegh Iy eseatsa@ SeN(R¥Y aha R RFNRY, B 40d Ceaetdsaifbd in
a conpound of fornmula I X wherei n Rl and R4 1 to RA6 as
Gifibmed in Aaim1, with a conpound of formula X,
wherein L3 represents a | eaving group and R2, R3, R4,

@) for apapoundsofidorarlankin whidl B mpreseps) -£-6)-, reaction of a
conpoun f for in which B represents
cqufewzfge’sf‘%{f@ Sgﬂneacu on of a conpound of fornula
I X, as defined above, with a conpo4l1Jnd of formula XA,

43

X

wherein RY, R?, R®, R* t0 R®, A and Z are as defined in Claim 1, with a

compound of formula XTII,
OH

G/\:‘&# Xl
wherein R* and G are as defined in Claim 1;
(§) for compounds of formula I in which G represents N and B represents
-Z-0-, reaction of a compound of formula XII, as defined above, with a
compound of formula XIV,
K
N@Rﬂ' XV

wherein R* is as defined in Claim 1 and L? is as defined above;
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wherein R2, R3, R4, AL G and Z are as defined in Caim
1, and L3 is as defined above; (h) for conpounds of

w0 ooostE48 in which A represents CH2 and R r epPEHSEZ085/000891

-OHor -N(HR14 , reaction of a conpound of fornula

I X, as defined above, with qsﬁlon'pound of formula
XlI',wherein Y represents O or N(RL4) and R3, R4, R14 ,
Rkatdr compoudds eeforiala 1NnGhBicH R? re(ﬁrésefn%r—@}?rﬁp%l%ﬁ?h R

of formula I in which B represents -Z-0O, reacfion o
aeprenps 2 _soflkylorFairyl ofl E-HetfereictioRbf aRAmRRndR¥F thrin@la I
RA6, A and Z are as defined in Caiml, with a

dBiuch & sepesenisiO4] with 3 cathpewichofforamdh XVar e as

defined in Gsaiyjp1; (j) for conpounds of fornula I in

whi ch G represéfits N and B represents -Z-O, ré&aétion

d of .f | Xl L, def i , it
s tEr ot stin S AR L oraE A and bt paddlathare as
! i defined above; (k) f d
i g TR T e des A i il
RO3fok ephgsRmts oEfofmalky in Wlﬁclﬁp}lreﬁfesél\%ﬁ .t'q]ng in which R
al'in ich R2

reacti on of a conpound of fornu

represses 5 ¢ Gkl tB-aaylcomiodhed’, abadtinnolt & cMpoBadaPHorMula
wherein R13a represents Cl-6 al kyl, -E-aryl "or -E-Het8
a¥LE and Het8 are as defined in daim1; (1) for
compounds of fornmula | in,which R2 represents -OR13,

in which R13 re%{seseﬁtss -6 al ky{lm, -E-aryl or

-E-Het 8, reacti of a oundsof formula XV,

wherein RlL, R3, R4 A, B and G are as
defined in Claim

1 :
R3+ A/ N
XVi

G
\
R

wherein R', R>, R, R* to R*, A, B and G are as defined in Claim 1 and L3 is
as defined above, with a compound of formula XV, as defined above;
(m) for compounds of formula I in which R? represents -E-NH,, reduction of

a compound of formula XVII,

XVl

wherein R', R®, RY, R* to R*, A, B, E and G are as defined in Claim 1:
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as defined above, with a conpound of formula XV, as
defi ned above; (nm) for conpounds of formula | in which

woR2005m7¢sent s - E- NH2, reduction of a conpoundP@f/SE2005/000891

formula XVII, wherein Rl, R3,R4, R4 1 to R46, A B, E
and G are as defined in O aiggl; (n) for conpounds of
formula | in which R2 represents -E-N(R14) R15, wherein
R} foreqan oETofimalakyh, whibh ®tkepreSeigLE.N Pélf*gﬁ@, wherein
163, -C(O OR 16b, -S(O) 2Rl6C or - (O N R T RIID,
rRiactiepresetits a Coympalityl] oE-dryt muEaHd’ | n-GHO)RIR2 -C(O)OR!®,

represgpts -E-N(H) ..t h a conpound of formula

x%(@}z,R R19¢ L-G_Z(QSN(RR’]’%&%’eirﬁama of eprespousd Gff- formula I in
al k > E-aryl -E- -C( O Rl6a, -C(0O). ORl6b

W Brrserisins MRS it g bor@hu RS RIG Vil 6c.
Rl7a, Rl7bnpike9 and E are as defined in O ai d

L1 is as defined above; (o) for conmpounds of f a l

hPhetbinCR Ree @B tsra]k-gr NGRI9) G aa 16b
reacti g?n? of e% corﬁn%g%i? W? ’?@%ﬁ?%g%mﬁ R2 CO)OR™,
-80pReNter < EOYN(R LdhdaR&OR&UNg 6f plBr pllbap|o
R17a- N=C=0 _>{<Fx V\/nere??} Rl7a is as defined i’nméllﬂ thiéﬁ'ti(?ndE
@p) as defineshipdiiniis 1efind bt isdsalefined aboiveh R2 represents

5) N(H) [C(O J2NH2, reaction of a conpound of fzorrrula I

(%) wHiogh rompepadserafs formpta wilt hioxamhichaciR®  represents

Lani{ie: fonpounds .of forrmula I in which R2.

DI OINARRIT RN  sapPond of taredlipbimarteh K
g ich. ntese - E- ith a

oo BN R PR AR SR or

N-prot ect egg'#gyiwaly ve thereof, wherein Ris agyy

defi ned above;
wherein R'7? is as defined in Claim 1;

(p) for compounds of formula I in which R? represents
-E-N(H)[C(O)],NH,, reaction of a compound of formula I in which R?
represents -E-NH, with oxalic acid diamide;
(@ for compounds of formula I in which R? represents
-E-N(H)C(NH)NH,, reaction of a compound of formula I in which R>
represents -E-NH, with a compound of formula XX,

R¥0-C(=NH)NH, XX
or an N-protected derivative thereof, wherein R* is as defined above;
(r) for compounds of formula I in which R® represents -OR', in which R*3
represents -C(O)R'®, -C(O)OR'™® or -C(O)NR!™R!™, reaction of a
compound of formula I in which R? represents -OH with a compound of
formula XXI,

RI3bp 4 XXI
wherein R' represents -C(O)R'®, -C(O)OR!® or -C(O)NR!™R!™, 1
represents a leaving group and R'® R R'7 and R'™ are as defined in

Claim 1;
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(r) for compounds of formula | in which R2 represents
-OR13, in which R13 represents -C(O Rl6a, -C(O ORLl6b

W@e00sTEIMN( RL7a) R17b, reaction of a conpound oOPCT/BE2004/@0891

I in which R2 represents -OH with a conpound of
formula XXI, R13b-L4 XXI whegein R13b represents
-C(O Rl6a, -C(OOR 16b or -CfTONR 17a)R17b, L4
[(EPIFES ebinpotndscaf ifotm@IOL By aitciRiFareprddits LR -@M and R
R17b are as defined in Caim1l;(s) for conmpounds of
freprestrts |Hj nedivtion &2 aremsmmdt of HoonulaQHimnehiB8 R? and R
represents H, reduction of a conpound of formula | in
virgetherRepeaseniR3Ot oget her represent =0, (t) for

la | R2 represents hal o,

C ounds of for in ich .

LB commogAds Of O%vlaéslao\%cﬁdi CESRERSERE lstlos sbstitugion of a

i n_which,.R2 represents. - OH, using. ogenatjn .

OB epSSE GRYERAGnELTYla |5h Johidh 12 RERRREl o anene o
, A represents -J- and B represents

%}é@gg}ﬁ;%‘?ﬂ\?ﬁer ein -N(R20e) is attached to the

8y Bscohseinie i foemiA TRy Iidh R SRCRT Afpréfent 1L Q:Up@ﬂeéé t

gfyforrrull?’ﬁXXI I, wherein Rl, R2QCe, R41&:bc1; F%AI}G and s

afl-eand Blsdpreedts AN@H)E-1(wheireih -N@3p dsiadacifedf torelcarbon

XX, XX, wherein R4, G and Z are as defined in

atemrhearing R128diR’) arcaelean pleaicempoend o/ forfrava E3dounds

of formula | in which A represents -(CH2)2- and R2 and

R3 toget her repregentgs=Q /reactiogrof a conpound of

formula 1 X, as d@f\ned abdue, with a conpound of
formul a XXV, wher ei y

Caim1; (w for com s\A\tula | in which R1
represents -C(O XXl
N—p!
N R
RZOE/N\H

wherein Rl, R2Oe, R* to R* and T are as defined in Claim 1, with a compound

of formula XXTII,
XX
G\ \

wherein R4, G and Z are as defined in Claim 1 and L? is as defined above;
(v) for compounds of formula I in which A represents -(CH,),- and R? and R?
together represent =0, reaction of a compound of formula IX, as defined

above, with a compound of formula XXIV,

XXIV
Gy 4



-C(ONR 8a)Rsd or -S(O 2RO , reaction of a conpound
of formula XXV, wherein Rl b represents -C(O XR 7,

WO GNNTI 8a) R5d or -S(O 2R9a and R5d, R7, RBBEESE2005/000891

10

15

20

R99aa aanndd R4411 ttoo R4466 aarree aass
ddeeffiinneed in Caim1l andsg3 is as defined above,
with a conpound of formula XXVI, wherein R2, R3, R4, A
, wBerid BGGaandiRf etk defiredan @ldim (x) for conpounds of
formula | which are oxabi spi di ne-nitrogen N oxide
dev) Viat i vempoendsdatfi dornmilat heirc owhi?:hpdgdirapresents -C(O)XR,
oxabiﬁﬁig;ngdni%kggen%of a correspondi ng conpound of
f Sr@INRTRT ar t HEpR e seaseion Pf arcompatinst offomguin XXV,
for conmpounds of formupja | whigh are C 1-4 al kyl
quat ernary anmonigs deriflatives, in which the
al kyl group R's.attac v oxait spi di ne nitrogen,
reaction, at It dime—i trogen, of »XXv
correspondi ng cefpeurid of Torifula | wth a conpound of
formula XXVIT, R25-L 5RXXVI| Nisepein R 25 represents C
1-4 alkyl and L 5 i s a leaving group; (z) conversion

4b iU 7ar 8 3 N et ] of o7
o R SRR S LB IR o A RO R
rRIFgRY ald Rf*Ofo REMpeURdekdifaiim 1! addLMeseidiRdabove,
represents Cl-12 al kyl ene, which group is optionally
swithta campehirisyofbfeemmla XX €I, subst i t uents as defi ned
above in respect of Rl,_ reaction of a conmpound of
formula Il wherein R2,RR3, R4, R41 to R, A B and G
are as hereinbeforeﬂﬁeﬁLQed(“mkth the appropriate
al dehyde, for exanple nd8r conditions that are known
to those skilled in t art (e.g. at roomtenperature,
such as from 15 to 304C) in the preXgdce of a reducing
agent (such as sodi% anobor ohydri de, sodi um

\ R

wherein R?, R*, R%, A, B and G as defined in Claim 1;

(x) for compounds of formula I which are oxabispidine-nitrogen N-oxide
derivatives, oxidation of the corresponding oxabispidine nitrogen of a
corresponding compound of formula I, in the presencé of an oxidising
agent;
(y) for compounds of formula I which are C,4 alkyl quaternary ammonium
salt derivatives, in which the alkyl group is attached to a oxabispidine
nitrogen, reaction, at the oxabispidine nitrogen, of a corresponding
compound of formula I with a compound of formula XXVII,

R*.1° XXVII
wherein R% represents Cy.4 alkyl and L’ is a leaving group;
(z) conversion of one R* substituent to another;
(aa) introduction of one or more (further) R* substituents to the aromatic ring;

(ab) for compounds of formula I in wherein R! represents Cy.;; alkylene,
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tri acet oxyborohydride, or simlar conpounds) and an
appropriate solvent (such as 1, 2-dichl oroet hane,

waelke@bhiza7eet hane, net hanol, et hanol or m Xt ur esSPCT/SE2005/000891

thereof); (ac) for conmpounds of fornmula | in wherein A
represents -J-, -J-N(R19a)-359J3S( O 2N(R19D) -,
-J-N(R19¢) S(O 2- or -J-O (in which latter four
G 9R $rouplisi optidhh g BEsktineed B oP¥ R InGHedBSHIEMS as defined
ni trogen), réaction of a conmpound wth fornula

\dbbwh &t Rispedbf Rid rétibntaf RéGnpaendsf feneilalbef or e
defined, wth a conpound of fornula XXIII al kyl ene' H
XXI'l'l wherein R2, R4, B and G are as hereinbefore

defined and the CD-S.aIkerne group is optionally

substituted, by ope o
above in rééeec?Po
that are kno

nore sybstituents as defined

for exanpl e under conditions

N led in the art (e.g. at
{xom 15 to 300C) in the
presence of A\ (such as sodi um

cyanpbor oh .Be, sodiumtrig xybor ohydri de, or
SR Ahw ri de donati ng conpounds) and an appropriate
sol vent” (such as 1, 2-di chl or oet hane, di chl or get hane,
nmet Banol , ethanol or mxtures thereof); or (ad)
depnotection of a protected derivative of a conpound

0 ohNmul a | as defined above. 45. A conpound of

f a , as defined in Claimd44, or a protected
derivat Rve thereof, provided that (i) A represents
-J-S(O_2NGR 19b)- or,.-J-N(R.19¢c) S(O 2- ii) Jis |
e B By K AtoR ke 10 atbras Hegrinbeloreqicned with

the appropriate aldehyde, for example under conditions that are known to

those skilled in the art (e.g. at room temperature, such as from 15 to 30°C) in
the presence of a reducing agent (such as sodium cyanoborohydride, sodium
triacetoxyborohydride, or similar compounds) and an appropriate solvent

(such as 1,2-dichloroethane, dichloroethane, methanol, ethanol or mixtures

thereof);

(ac) for compounds of formula I in wherein A represents -J-, -J-N(R*®®)-, -J-
S(0),NR'®)-, -I-N(R'**)S(0),- or -J-O- (in which latter four groups, -J is
attached to the oxabispidine ring nitrogen), reaction of a compound with

formula VII

Vi
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(ii1) Brepresents -Z-N(R 20c) S(O 2-, -Z-S(O
2N(R20d) -, -N(R20g) S(O) 2-Zor -S(O 2N(R 20s)-2Zz-

w@pabsoe37¢8 v) Z is interrupted by -N(R 20i) S( O PCF/SE2005/000891

-S(O 2N(R 20j)-.46. A conpound of formula IV, as
defined in Caim44, or a quected derivative
t hereof, provided that (i) A represents

RSO pL YIRSl oot

Borm@lh 8¢ML s - Z- N(R20c) S(O) 2-, - Z- S(O)ZN( F%200|)
-N(R20f) S(O) 2- Zor -S( O 2N(R20s)-Z- and/or (iv) Z IS
interrupted by -N(R20i)S(0O 2- or -S(O2N(R20j)-. 47. A
conpound of formula VI, as defined in Claim44, or a

pr(ﬁected derivé&tive thereof provided that (i) A
rpé resents -J-SRO)2N(R19 )- or -J-N(R 19¢)S(O 2-, (i)
|s e AKUIPR%d Ty - S(O) 2N(R19d) - or - N(R19e) S(O) 2-,
B represents -Z-N(R20c) S(O) 2-, -Z-S(O 2N(R20d> ,
-N( 0f ) S(O) 2- Zor -S(O ZMiiR20g) - Z- and/or (iv) Zis
in upted by -N(R20i)S(0O2- or -S(O2N(R20j)-. 48. A
cQ nd of formula I X, as defined in Claim44, or a
pr e derivative thereof, provided that Rl
represents Cl-12 al kyl (which al kyl group is
substituted by one or nore groups including at |east
one -S(0O) 2N(R9b) R9¢ and/or -N(R9b) S(O) 2R9d group). 49.

AVHRPIRGN R Off o6 r@‘df@a&f%éremﬁéfo@'@ﬁéﬁﬁéﬁ by @e@d‘% 4iky1c0E

a protecfed derivative thereof, provided that (i) Rl

g?(@{ﬁ%é g@osﬁluh‘t&i WAk O nfrkhib&HtReRs b§ defined above in
ubstituate one or re groups I ncluding at |east
o&DectHQ), Mé&%ﬂiﬂ@ euna&dédditions that are known to those skilled in
the art (e.g. at room temperature, such as from 15 to 30°C) in the presence of
a reducing agent (such as sodium cyanoborohydride, sodium
triacetoxyborohydride, or similar hydride donating compounds) and an
appropriate solvent (such as 1,2-dichloroethane, dichloroethane, methanol,
ethanol or mixtures thereof); or

(ad) deprotection of a protected derivative of a compound of formula I as

defined above. -

45. A compound of formula H, as defined in Claim 44, or a protected
derivative thereof, provided that
(i) A represents -J-S(O),N(R')- or -J-N(R")S(0),-,
(i) 7T is interrupted by -S(O),N(R™%- or -N(R"*)S(0),-,
(iif) B represents -Z-N(R*™)S(O),-, -Z-S(0),N(R*™)-, -N(R**)S(0),-Z-
or -S(0),N(R*%)-Z- and/or
(iv) Z is interrupted by -NR*)S(0),- or -S(O),N(R*%)-.



10

15

20

25

-N(R9b) S(O 2R9d group), (ii) A represents

-J-S(O 2N(R19b) - or -J-N(R19c) S(O 2-, and/or (iii) J
w0 200512348 upt ed by -S(O 2N(R19d) - or - N(R19e) S¥)/RE2088000891

A conpound of fornula XVI1, as defined in Caim44, or

a protected derivative thergﬂf provided that (i) Rl

represents Cl-12 al kyl (V\:hl al kyl group is

B40°1 1 ARSI RIBLE. 8 SHERCTE ot o8

detivatvel tBBFeDS Sitbsided tRdtO) 2N(R19b) - or
-J- N(Rch)S(d)Z- (iii) J.is |nterrupted by

- S(@ 2N Ristddento+)-S (0 RNIRS-Qr2d-NR V))SBO),epr esent s
S %%%8;’23@%%@@%&?@%‘-’23r.mr Qo by
{or i) & FoRsenis GaNiRRaSt it S GENGES EREE R, 7
%ir o Rk OB NG oup s Substit ut ed by one
and i%%{m%?%%d gr%tségﬁaand?g@kz\&g@ N R9b) e
interrupted by -S(0O 2N(R19d)- or -N(Rl9e) S(O)2-
47. A compound of formula VI, as defined in Claim 44, or a protected
derivative thereof, provided that

(i) A represents -J-S(O),N(R'*®)- or -J-N(R"9)S(0),-,

(i) 7 is interrupted by -S(O),N(R"?- or -N(R"*)S(0),-,

(iii) B represents -Z-N(R?*)S(0),-, -Z-S(0);NR>™)-, -N(R*"S(0),-Z-

or -S(0),N(R*%)-Z- and/or
(iv) Z is interrupted by -N(R**)S(O),- or -S(0),N(R>%)-.

48. A compound of formula IX, as defined in Claim 44, or a protected
derivative thereof, provided that R! represents Cj.1, alkyl (which alkyl group
is substituted by one or more groups including at least one -S(0),N(R*R*
and/or -N(R*®)S(0),R** group).

49. A compound of formula XII, as defined in Claim 44, or a protected
derivative thereof, provided that
i R! represents C;_j, alkyl (which alkyl group is substituted by one or
more groups including at least one -S(O)ZN(R%)R9c and/or
-NR™)S(0):R™ group),
(ii) A represents -J-S(0);N(R™- or -J-N(R'**)S(O),-, and/or
(i) 7 is interrupted by -S(0);NR"%- or -NR"**)S(0),-.
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50. A compound of formula XVII, as defined in Claim 44, or a protected
derivative thereof, provided that
(i) R!represents C, 1, alkyl (which alkyl group is substituted by one or
more groups including at least one -S(O)ZN(R%)R% and/or
5 -N(R™)S(0),R™ group),
(i) A represents -J-S(O),N(R'*®)- or -J-N(R")S(0),-,
(iii) T is interrupted by -S(0),N(R"™?- or -N(R**)S(0),-,
(iv) B represents -Z-N(R?*)S(0)y-, -Z-S(0);N(R**)-, -NR**)S(0),-Z-
or -S(0),N(R*%)-Z- and/or
10 (v) Zis interrupted by -NR?)S(O),- or -S(O),NR**)-.

51. A compound of formula XXII, as defined in Claim 44, or a protected
derivative thereof, provided that ‘
1) R! represents Cy.1, alkyl (which alkyl group is substituted by one or
15 more groups including at least one -S(O)ZN(R%)R9C and/or
—N(Rgb)S(O)gR9d group), and/or
(i) 7T is interrupted by -S(O),N(R™?- or -N(R'**)S(0),-.



