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

wo noosntizan This invention relates to novel PCT/SE2005/000890
pharmaceutical Iy useful conpounds, in particular
conmpounds which are useful in the treatnent of cardiac
arrhyt hm as. Background andlPrior Art Cardiac

Ryt g a5 drp e d@éﬁig@n@§ abaordylis i @Sei Ant hthe
Gﬁ‘te%] mre?lgcu'o%“ %\Xdl‘%@ 1 fam@kisgi N of the cardiac

Se or as turbances i n conduction which causes
uence of activation. Arrhythm as nmay be
Eﬁ%@gfﬁygﬁ“@Pﬁﬁpcally by neans of the presuned site of
origin (i.e. as supraventricular, including atrial and
atrioventricular, arrhythm as and ventricul ar

PhiS fﬂwéﬂﬁoﬁ%ﬂa@e@%%\ze E@ﬁﬁ%eﬁ{caﬂ%ﬁeﬁl cBmy gounds in
bradyarrhyt hm as V\g and tachyarrhyt hm

patitiiar tasmpmmmistwhi‘chme dsefal mrthb yichtmes, oftdaﬁilm(egat | ve
outcone in clinical trials (see, for exanple, the
ahytbmiasof t he Cardiac Arrhythmia Suppression Trial
(CAST) reported in New Engl and Journal of Medicine,
321, 406 (1989)) vvi th "traditional" antiarrhythmc

r ugs imarily by slowi ng the conduction
g@&%?f fEFgg iarrhythm c drugs), has pronpted
drug developnent tomards compounds whi ch sel ectively
del ay cardi ac repol ari zation, thus prolonging the QT

Caidedcvathytn@ssmay be dsfihed adwidvialides BSthedstedfegularity, or
defi ned as drugs which prolong the trans- nenbr ane

sitet ofcoriginoé the edrdchariatpuise of\ab idodturbancdsdncandectidywhich
bl ock of outward K+ currents or froman increase of_
Gawaes an alonoreial peguesye ghacthatioac torhytbesas mpy e elassified

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

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 antiarrthythmic 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@ etoa9337k1 | or otherwise) is that they all ar ePRISEZV03/@0890

exhi bit a uni que form of proarrhythm a known as
torsades de pointes (turning,of points), which may, on
occasion be fatal. Fromthe $point of view of safety,
Ore ofi the ey disadvamsagesifshijiesiodmemandiiygk vdticth ast byt dadaying
been shown to be _exhibited as a result of
sennlanizationt(Flgas B on etheswisg) ﬁcthatr ihg¥ all ge; kaewn to exhibit a

E}rﬁfqrﬁ%z OV A AR Ch(?%? B LgrShiesy qugc%;ﬁffa&%%h & be
3’? 740 v ‘iht RS ARe R B el 2R APl R O btery,

ﬁeﬁorr{ehﬂﬂ ¥R has Al 15%%91%0 Ad'be
|nter alla |ntern

tional patent applications

1hidTQ s aresulidPAIhifRtiobWIepaardat aRigsapiRhiagat i ons
306 871, 308 843 and 655 228 and US pate%s 3,962, 449,
@h&ﬁﬁhﬁsﬁmes Aris$elid aiftjdepress onts int iivdarhines &ind wdtibasiceeisla
as journal articles including, inter alia, J. Md.

& protdem to ssolvedgndhe provisiem ebeifetie antizarhythrgic drugs.
(1991), CGrculation, 90, 2032 (1994) and Anal. Sd. 9,
429, (1993). Certain oxabispidine conpounds are

RSB U oBhEE op il (53-dilra S oEE. LinoBanes),
W%ﬂ%g’?ﬁ‘éﬁ%@ﬁﬁ% et AbAtcaiohO XV 09 067405 and

YO0 31 10e Busdpedh Pt applidaivna 306 873 C0S 8413 had 65 228
02/ 28863, WD 02/ 28 64, WD 02/ 83690 and WD 02/ 83691.

@athJSspatdmné WP A5 663, dr 300, Bl 2, 4,459, 3 ambd,468)86%, as
are neither djsclosed nor suglgest ed by any of these

sesdiasgavmal siciasvacluding iengle, £ ddadi Gheat- 39, A391(1996),

atbacpiner ord JEut5as Riras RO s 5
A

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 arthythmias 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 of formula I, as defined below, are

neither disclosed nor suggested by any of these documents.

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

oxabispidine-based compounds has advantageous properties compared to
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be useful in the treatnment of cardiac arrhythm as. The
novel group of oxabi spi di ne-based conpounds has

wa@odwantHEgeous properties conpared toconpounds PET/EE2805/000890

prior art, such as enhanced potency, enhanced
selectivity, and/or reduction of total clearance.
These advant ageous properti e¥ can distinguish the use
cbmpouhdcoiheprite ags sudipasatatited poteAGE RnBakved| selRtivitg
the daily clinical dose, |engthening the duration of

- avdiopredugition/of ¢otal elparance Jhese advatsagddus propertiés ¢am

Di scl o,sgre of the |nvention According to the invention

drséinguish the Bg elctichswpmavass a3 Phammasentical agents by lowering
r.epresents -12 al kyl . i ch alkyl grqup is ) )
gbﬁ‘to @%fya@wcg §~‘E’i1?%&‘i§%m§g%§uwo SCiPB RS /S8 ImprQdng
o, nitro, aryl, Hetl, -C(O R5a, -OR5b,
hﬁ%@?%@gaﬁ@%)xm -C(O) N(R8a) R5d, -0OC(O) N(R 8b) R5e,
-S(0) 2R9a, -S(0 2N(R9b) R9c and - N(R9b) S(O 2R9d) or R1
represents -C(O) XR7, -C(ONR 8a)R5d or -S(0O) 2R9a; R5a
Disdfoauriervfahe hoedition r epr esent, at each occurrence
when used herein, H, Cl-6 alkyl (which latter group is
optionally substituted by one or nore substituents
selected from-OH halo, cyano, nitro, aryl, aryloxy,
Aecordingstashenpreniordbersris proyiferdh yampperbif foanyla lor
Het 3, or R5d or RSen together with, respectively, R8a

or R8b, repgeseft C3-6 gt'kyl ene (which
al kyl enegr [ i |l interrupted by an O atom
and/or is optyon (tuted by one or nore G -3

H, Cl-6 al kyl (optionally
supsti t ut ed/By bstituents selected from
- hal o,,/cyaho, nitro, aryIN-x'S(O 2N(R9b) R9c and
-N(E%bAS(&ZRQd), aryl, -C(ORLOa, -C(OOR 10b,

) N(R10c) R10d or -S(0O) 2R106; R1Ca to R1Ce
naependently represent Cl-6 al kyl (optionally
ituted by one

al kyl groupsy;

o2

H4

wherein

R! represents Cy.y; alkyl (which alkyl group is optionally substituted by one
or more groups selected from halo, cyano, nitro, aryl, Hetl, -C(O)Rsa, —ORSb,
NROHR*, -C(O)XR, -C(O)NR®)R™, -OC(O)NR®)R*, -S(0),R*,
-S(0):NR™R™ and -N(R*®)S(0),R*) or R represents -C(O)XR’,
-C(O)NR*»R* or -S(0),R*;

R to R>® independently represent, at each occurrence when used herein, H,
Ci.6 alkyl (which latter group is optionally substituted by one or more
substituents selected from -OH, halo, cyano, nitro, aryl, aryloxy, Hetz,
-S(0)NR™R*® and -NR™)S(0),R), aryl or Het?, or R* or R*, together

with, respectively, R or R®, may represent Cs_¢ alkylene (which alkylene
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WO esasImts H, R7 represents,

or nore substituents selected from-0OH, hal o, cyano,
nitro and aryl), aryl, or RlLGOa, RL1Cc or R1Qd

used herein, Cl-12 alkyl (optionally substituted by

one or nore substituents selected from-OH, halo,

cyano, nitro, aryl, Cl-6 al Qoxy Het 4, -S( O 2N( R9b) R9c
AU lwm@tmmwted hsatna(a atqetndferdp eptienaliysubstituted
XI\Sgl_[esent C1 1 aI k Cl-6 al koxy (which latter
BRNGPOMOLE Sne Ut Siy substituted by one or nore

%i’}éﬁteﬁgﬁnﬁsg? d fro%(@ERﬁ%g?w anoamnletro
R O R o %@} Ky S Rl B B[EHNE ™R

anid-- N(W@@%@%R%%@)@J\(CBR]@ EO)OR*%R@(O)N(R%)R“’“ or

t oget her w respectively, may represent
S@O@R&Pﬁ;yl ene (which alkyl ene group i s optionally
ipterrypted by an O atom and/or is optionally

Riubtat Rt tirdepspdenty mpressnt Cois aﬂ(}dl(@puomlb{mé))stmmd hyooe
cgavlagﬁ DeBEBY St ToBt OB bala: CHRM YR RbG RE A BpT
PR TR Bl e 5 6 T ki ene: Raga and Righ
&%@H&ng{% WdHERCBReAte Whef E&Yllerélﬂ PE| ngzﬁi(; Yogtionally

tltute y one or nore su stltuen’ts

su&'htu&fﬂ By ofi¥ @R enorBisibitaskts 3eMkledofro OH, Kalo, cyano,
represents, at each occurrence when used herein

nifro gary] KBngalox GIHE AN MR IR apd eBiR? 93@)@1{9"3- R9a

&ﬁg resepts, at each occurrence when used herein, G -6

epd R omd@@ademlxmmsenuﬁa &1hy abyd, Gre alkosy (which latter
fr o OH, hal o, nitr

substituents s C
A arouDNARY SR RATY FOES WIS R Rbe PoptoRYR et solpcted
from -OH, halo, cyano, nitro, Cy_4 alkyl, C,_, alkoxy, -S(O)zN(R%)Rgc and

“N(R*™S(0),R*), -D-aryl, -D-aryloxy, -D-Het’, -D-N(H)C(O)R!2,
-D-S(0),R'%, -D-C(O)R'™®, -D-C(O)OR'®, -D-C(O)N(R'')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 C,_3 alkyl groups);

R'?to R independently represent H, C;_¢ 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 Cy_4
alkylene;

X represents O or S;

at each occurr enPET/Sk29n5/000890
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ROb represents, at each occurrence when used herein, H
or CG-6 alkyl; ROc and R9d i ndependently represent, at

w@awh/12z578¢ur r ence when used herein, G -6 al kyl PCT/SE2005/000890

(optionally substituted by one or nore substituents
selected from-0OH halo, cyano, nitro, aryl and Her6),
aryl or Het7, or R9c represefits H R2 represents

-FS( @2 BSms,-4bea) DB8burrende(WhéB ased KrO\(R3DIkRA®Dtibhally
-S(0O)2N(R3f) (R3g); R3a to R3g independently represent

cubgitatad by onpor omak lsybsiithents sateetbdufromn€Idy hator eyano,
suybst | tgeg%s sel ggt gd fromhal o, -Egaryl, -E-Het8,
1Ty 387 b 2> (OLMNORORRS b 28 N ) (QERIBOYRIAe) , aryl or

L S e e e L
i.n,..H G -6 al kyl [ [ ]

AP L RS R RE R R a Kbt br Pl @l st

@] Oalkr (bbti@ﬂgllﬁﬁﬁ&i)mteﬁﬁ&lﬂ oqe"&t thore ?Ibgﬁé%h;@ggeﬁé@ Erom

toget her represent C3-6 al'kylene, opti

i-OFE Ml teyendyniad, agammﬂdiﬁ)r, QBT LS, ordt * 98 @sents H;
occurrence when used herein, a direct bond or C -4
al kyl ene; Hetl to Hetl1ll i ndependently represent five-

t wel ve- menb het | i t.ai ni
5 tiBresonist SRt CAOV OB b O org N R IRED O

%‘5?@)‘%@@?’5@% Substi Luent ikgéleeg'to e ?lo!my- Bﬂ,bsfa:ng” *
E{ray ol};‘%’iﬁ_ %%J&ﬁ%@%%&gﬁq&o&%%stﬁﬁ%d by one
oEnfIrbsiBifh B fselecbdtéM 15016) BLAR ), F2 p% Egg%?]]@gf{fl 7]

and -N(R17k) S(O) 2R171 ;Rl7a to R171 inde
FEMIBRHY 26d-6(ONNYR R, @l BiFRrY or RE7knd R* to R*®

i ndependently represent H;

independently represent H;

R162 to R16¢ independently represent, at each occurrence when used herein,
H, C;.6 alkyl (optionally substituted by one or more substituents selected
from halo, aryl and Het'®), aryl, Het'!, or R'® and R together represent
Cs.6 alkylene, optionally interrupted by an O atom;

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

C,.4 alkylene;

Het' to Het!! independently represent five- to twelve-membered heterocyclic
groups containing one or more heteroatoms selected from oxygen, nitrogen
and/or sulfur, which groups are optionally substituted by one or more
substituents selected from -OH, oxo, halo, cyano, nitro,

C.6 alkyl, C;.¢ alkoxy, aryl, aryloxy, -N(R'R'”, -C(O)R'"¢, -C(0)OR!™,
-C(ONR™)R', -NR'&)C(O)R'™, -S(0),N(R ™R and
"NR™)S0)R™;
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A represents C2-6 al kyl ene optionally interrupted by
-S(O) 2N(R18a)- or -N(R18b)S(O 2- and/or optionally
wawstizi7wt ed by one or nore substituents sel ecPEHSE20051000890

-OH, hal o and am no; B represents
-Z1-{[ O ]aC(H (R19a) }b-, -Z2-[C(O]cN(R19D) -,
k%_S(RQ%Ln‘_’ -Z2-N(R18¢) S(0) 2, -Z2-S(0) 2N(R18d)- or

toR (iindepenslently xepresensC Zd aly], Z2ylicx R’ acRed t o
the nitrogen atom bearing R2) ; Z1 represents a direct

epdently vepsesRPt Bae, optionally interrupted by
-N(R18e) S(O 2- or -S(O 2N(R18f)-; Z2 represents, at
each occurrence when used herein, C2-4 alkyl ene,

[ [ t ed. - N(R18 0 25, Qr a
ALEE SR G AR e ol IGEIR Ty PR Lanero
l;Sb t : .
PR p oS aORE R chrionally AibstindPbY b (¥ by gubsituents
sclpeted €rurs -G hald eehighioM th a singl e R4 substituent
at a position on the phenéll or pyridyl group that is
Brieussents 7 [GEOLCED R W T L [T DR B), S72-S(0),-,
attached, Rl9a represent s .C2-4 QI kyl ene optionally
Pt AR UPSED) o7 -4 eP P hBU R DhyoroZ D otinNgtieh six Hidips Z or
ts H. Cl-6 al kyl , .together with a single R4
gﬁ%;a?[fat%ﬂgilto the 1&“88%9@¥Q§H?{9ﬁnpﬁg{%k§henyw or pyr: dSI
r ' th iti whi ch t
2 Rithigia Ui A0 on o il bnfindlly ilesfuedie
RRKRP9pr@pebE ss(@))gNa@uSmf))@. al kyl; G represents CH or N,
R4 represénts one or r'e optional substiruents
Zbteprésets, nosachAtcuersnne wHeal wed Hekd

(optional ly t eggm' nated by -N(H) C(O é%@%%%?%&ﬂ%:ogg%e’dly
infqrreted Ry 2B(RES0Re20, -S(OMN@EEDd, - O O) N( Re2e) R22f |

a, b and c independently represent O or 1;

n represents 0, 1 or 2; J

R'® to R'® independently represent H or Cy. alkyl;

R™® represents H or, together 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 optionally interrupted or
terminated by O, S or N(R*);

R represents H, C,¢ alkyl or, together 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* represents H or Cy_¢ 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)ORZla),
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- N(R22g) C( O) R22h, - N( R22i ) C( O) N( R22j ) R22k,
-N(R22m) S(O) 2R21b, - S(O) 2N( R22a) R220, - S(O) 2R21c,

wo aes@PR21d and aryl, and an R4 substituent iPCESE2005/000890

posi tion on the phenyl or pyridyl group that is ortho-
to the position at which the group B is attached may
(i) together with R19a, représent C2-4 al kyl ene
Ghtsiadhaty, yNREER D +-EGOIR T 21GI0) R, bg (ONRBHR?,

N( R2 i)t th it h R19b, C2-4
a&@%&&&%ﬁ?ﬁ‘;ﬁl 6{%366260531{%%%835%@ {Z‘E}%r(?@gfﬂ%bm- 6
| ; d ind d t H Cl-6
bR BB R dBRTBERA  fepresent . L6
B3 2o iS sl R e AR, S R BT Sr P e M g
R ' Cl-3
BPfAor o gt AP RRRHNRE Iy EORTERERIA Y i cas
ot her W)se sp@ahéd with R'S”, opreialCy, aﬁl&?&h&*o?&ﬁ%ﬁéll ra
pharmaceutically acceptable derivative thereof; ich

conpounds antermefeel sre@rminaied By 8IS 6r NeR>™Y, be

compounds of the invenlgon". For the avoi dance of

doubt (i} i $ogasherewithder's reprgseridt, slkylenen thi s
R R P ne e eI Ao o0 8KSbr * def i ned above:

e RSP AIEERBRR BE ColaTUh Beiont oo
IRt £ g 1S 100 18 Slen Ot B SRR AR R rine:
Ré¥ab m%mdepeﬁdnﬂzgﬁer_e@m H R'C, MR bhare is a

sufficient nunber a mnimumof” three) of carbon
atons be branched-chain, and/or cyclic.

R* to R* independently represent H or C;_; alkyl;

wherein each aryl and aryloxy group, unless otherwise specified, is

optionally substituted;

or a pharmaceutically acceptable derivative thereof;

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

invention”.

For the avoidance of doubt it is to be understood that where in this
specification a group is qualified by ‘hereinbefore defined’, ‘defined
hereinbefore’ or ‘defined above’ the said group encompasses the first
occurring and broadest definition as well as each and all of the other

definitions for that group.
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Further, when there is a sufficient nunber (i.e. a
m ni mum of four) of carbon atons, such al kyl and

wW@bkwsng37gr oups nmay al so be part cyclic/acycli cPCBSE105/000890

al kyl and al koxy groups nmay al so be saturated or, when
there is a sufficient nunberg(i.e. a mninmmof two)

carbon atons, .he u urated and/or interrupted by
TS0 S%ﬁ%féﬁegn%izas‘f Bio0PF aRd Ak SrOHPE et efined
[\ i.f] . al k and al.kox I.OuUps | so
BERE HAHS REG bl Bhain ey VheR Biord it & SUrrRiEH e G
_ i Cfed o
bl em, 868 Il QLB BESRAELEL i abkA AR
Wheef, \elich therdisabiffician hutitEp el e.(d mPainfuflioTifoR ) o2 f
two) of carbon atons, be branched-chain. Such al Kyl ene
chdionsatomy, sicholkel &at alkexedrarps mdealsb ergart Sydic/acyclic.
sufficient nunber (i.e. a mninmmof twd) of carbon
aupksalkpleanchalkowy grewpsamdy elsoibet satunafsdeat, wshenrthersris a
nor e .oxygen and/ or su]fur atons. Unless otherw se
§bﬁtq1$lité%{m I§- et BUGHBUBOIHHP) £F sarhen ajgmss be ynsaturgged

The term;ar

AP dBhCo 8 R 5yt gt ey R i
e RO

BRRYrE B%1o, aRd esPpecihily Euofd)fatéls, avoi dance of doubt,

aryl oxy groups referred to herein are attached to the
rest of the nolecule via the O-atom of the oxy-group.
Unl ess ot herw se specified, aryl and aryl oxy groups
Fajesseotbensese spratiedyalbylens graupsas sighised theesingnay be

i ncl udi -OH, _hal o, cyano,_nitro, Cl1-6 alkyl, Cl-6
straighirchai g wieRshere 1¥ agefigiont Minbes (e s atinimuim of two)

e e e e e
PR Br o e FRn i £ RS Ry (P Alifipfiy of two) of

aahoRaYoak IS te aRideARY &inYerrupted 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. 1o aryl groups such as
phenyl, naphthyl and the like. The term “aryloxy”, when used herein
includes Cq.;¢ aryloxy groups such as phenoxy, naphthoxy and the like. For
the avoidance of doubt, aryloxy groups referred to herein are attached to the
rest of the molecule via the O-atom of the oxy-group. Unless otherwise
specified, aryl and aryloxy groups may be substituted by one or more
substituents including -OH, halo, cyano, nitro, Cy.¢ alkyl,

Cy.6 alkoxy, -N(R®Z*HR?®, -C(O)R?*, -C(O)OR?, -C(O)N(R***)R?,
-NR5)C(O)R™, -NR™™)S(0),R*", -S(0);N(R™*R*®, -S(0),R**, and/or

-0S(0),R*!? (wherein R*™® to R?!® and R??* to R?° are as hereinbefore
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w@kdosnzs74br ono and i odo.

substituted by between one and three substituents. The
term "hal 0", when used herein, includes fluoro,

Het5, Het6, Het7, Het8, Het9, Het10 and Het11) groups
that may be nentioned includﬁ those containing 1 to 4
e, group oxygen, _nitrogen

gﬁﬁe{%aat s Iec cﬂfromt

J-sWhe éﬂwt‘iﬂ R @l B EoRYoErRIPH BFRIBTEERb At ons

in e. rin em are t ween ve and twel ve. Het
(SHB%‘?L, tﬁ%’?g‘?g%é%‘ ongangt t%F-feet h@t"@t ‘Het 7, Het8, Heto,
Het 10 and Het1 1) groups may be fully saturated,

whol |y aromatic, partly aromatic and/or bicyclic in

Clhrtagh e‘halo"le&/ﬁél‘i’%’é‘d héreSl, PAHIeddsHRlorBBhIBR, ‘E?éﬁlb%ﬁﬁ%do.

i ncl ude 1- azablcyc o[ 2.2.2] octanyl, benzi i dazoly
ben2|soxazolyl benzodi oxanyl , benzodloxepanyl
benzodloxol ?enzgfurgnyl benzofurazanyl
BisiAblebs ples Hqt , Ha® 1Her nHatf oMatl| Bed), Het’, Het'® and Het')
benzoxazi nonyl , benzoxazol i di nyl, benzoxazolyl

189 ALEgY e m@l@tﬁqnqdel]n,gy}deﬁhgmﬁontalmng 1 to 4 heteroatoms

k?g%%‘%%?& nzo |ad| az‘%il%éﬁyi b. nz%é??‘lB Lf b§{1 ﬁ{,{& ecli]lyt 5
b‘j"%ﬁﬁ%ﬂﬁ%ﬁf Bfigt?ﬂ%hh%é r@es defgf% l&%ﬁﬂ{/e?ﬁ?% e[nd twelve. Het

d 3 d I 1
(0ol A AL 1, s

e yolse faflly, xturapad, ivetioilyl arohmitidapaiis, a'ironiah‘bfan@lldi4 Bityclic in
i ndol yl', isoquinolinyl, isoxazolyl, naleimdo,

ﬁbar@ntﬂn ﬂrlﬂterOQxd@n gmwlthatlmsy bs m&nﬁmry:d includezdk y!

pht hal [ per zinyl,, piperidinyl urijnyl

aRiRyglo Qg%‘%ﬁﬁ@/}d R EdEAlyL, bmwwp?ylpwrmdmmm

%g{}g@adpg@%%%ﬁpggg@gb WL Btz rfhi peforurAhiE vehis>

qu,rﬁﬁ{)ﬂnér _1%'%%{1# dﬂ%f%zoéﬁg %1?2 azm%ﬂ&fﬂ%%bﬁ'&’éo’lidinyl,

ﬁeﬁz&mﬁoIﬁ%s’ﬂ%ﬁS@% ' mrﬁé{é]kyhnudme, 2,1,3-benzothiadiazolyl,
, 5,6, 7-tetrahydr obenzopyr azol yl ,

beﬁzdthﬁl-zbbﬂ,rlﬁn)zdtlnbmyizb{n&]oinazolyl, chromanyl, chromenyl,
cinnolinyl, 2,3-dihydrobenzimidazolyl, 2,3-dihydrobenzo[b]furanyl, 1,3-

dihydrobenzo[clfuranyl, 2,3-dihydropyrrolo[2,3-b]pyridinyl, dioxanyl,
furanyl, hexahydropyrimidinyl, hydantoinyl, imidazolyl, imidazo[nl,Z-
alpyridinyl, imidazo[2,3-b]thiazolyl, indolyl, isoquinolinyl, isoxazolyl,
maleimido, morpholinyl, oxadiazolyl, 1,3-oxazinanyl, oxazolyl,
phthalazinyl, piperazinyl, piperidinyl, purinyl, pyranyl, pyrazinyl, pyrazolyl,
pyridinyl, pyrimidinyl, pyrrolidinonyl, pyrrolidinyl, pyrrolinyl, pyrrolo[2,3-
b]pyridinyl, pyrrolo[5,1-b]pyridinyl, pyrrolo[2,3-c]pyridinyl, pyrrolyl,
quinazolinyl, quinolinyl, sulfolanyl, 3-sulfolenyl, 4,5,6,7-tetrahydrobenz-
imidazolyl, 4,5,6,7-tetrahydrobenzopyrazolyl, 5,6,7,8-tetrahydrobenzo[e]-
pyrimidine, tetrahydrofuranyl, tetrahydropyranyl, 3,4,5,6-tetrahydro-

pyridinyl, 1,2,3,4-tetrahydropyrimidinyl, 3,4,5,6-tetrahydropyrimidinyl,

Het (Hetl1l, Her2, Het 3pCHSE2005/000890
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pyrimdi ne, tetrahydrofuranyl, tetrahydropyranyl,
3,4,5,6-tetrahydropyridinyl,

wa 25323741 et r ahydr opyri m di nyl , PCT/SE2005/000890

3,4,5, 6-tetrahydropyrimdinyl,thiadi azol yl,
thiazolidinyl, thiazolyl, thigenyl,

}i‘g,ﬁ%?%&ﬂa%%%%@’”%ﬁ%ﬁ?%ﬁﬁ?{sﬁfﬁﬁﬁo[é?#é‘cﬁﬁf%@ﬁxyal

iotfomAhal triBYlypel RNt 08852l N Wi*ﬁm i i

2, 3-di hyd%’benzo[yg’] furanyl’, ﬁﬂ%ﬁ;ﬁ f— r%l%za&dyt}j? like.
i soxazol yl, pyridinyl and thiazolyl. Substituents on
Het (Hetl, Het2, Het3, Het4, Het5, Het6, Het7, Het8,

Netlges ¢ieHed thatdnkiebe hergiomedsncinye 2dveiteydapperepibltanyl,
be | ocated on any atomin the ring systemincluding a
hetaayb apetazotyeispsnzalybpysidingd mdrihiagblytiet (Het 1,

Het 2, Het3, Het4, Het5, Het6, Het7, Het8, Het9, Het10
and Hetl ) groups may be via any atomin the ring

I R LR ER
P S Y OO, Db

Hes dngd )sﬂgémbmalua@yg aheerbgoh) ThE pdint OF aftahrh&hiSG et
a

forq1 P rma%ceut' cally acceptabl e derivatives 1 nclude

¢§Het sHatid Heo), Vet o 31t S3atS Fet cHettpilete Heefltand Hst'!) groups
include acid addition salts. Pharmaceutically
maydn welaayssemviatthe sagysiem includiag (wherehappropriate) a

xabi spi di ne_or (when represents.N). pyridyl
B EroaBivs of a2 Sl RS RHAEE AR SHvnE dhatgHRY be arepent as
' - Rr.ovi.de 2 30%]_ghe ) t7 3

ARAEHRS rinR p9MefE o ey AT P P PR R B,
B; NLa&Ns:

R e et o) 1ty S BBeIeoRS Taicied formy

when B represents -Z2-S(On-. The conpounds of the

i nvention may exhibit tautonmerism All tautoneric

Pbarmgacenticallx acreptatilt derwitivasanciude sdks and sblivatdshSalts

scope of the invention. The conpounds of the invention

WiyClhmay hegnentiopesiackide msidaddiyiemselts.c Pharmaceutically

acceptable derivatives also include, at the oxabispidine or (when G

represents N) pyridyl nitrogens, C,_4 alkyl quaternary ammonium salts and

N-oxides, provided that when a N-oxide is present:

()  no Het (Het', Het?, Het®, Het*, Het®, Het®, Het’, Het®, Het®, Het'® and
Het'") group contains an unoxidised S-atom; and/or

(b)  ndoes not represent 0 when B represents -Z2-S(0),-.

The compounds of the invention may exhibit tautomerism. All tautomeric

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

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

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



10

15

20

25

carbon atons and may therefore exhibit optical and/or
di ast ereoi soneri sm Di ast ereoi soners nmay be separated

wa@giosg2renvent i onal techni ques, e.g. chromat ogPEpBE2005/000890

fractional crystallisation. The various stereoi soners
may be isolated by separatiqgn of a racemc or other

T G R N
/éhfcﬁﬁatagfa\pﬁ Vorttheadasl redamridGal ?hg gﬁ% ﬁ?ﬁéoﬂfﬁn@sdﬁl

by reacti on"of the appropriate o

$eagdlated byaephiatibs om&@éezﬁl@mildthémmmﬂe%f tHhé bbmPBhnds

cause raceni sation or epinerisation, or by

deimg\canivestiomal, e. gdiracémabd:@smﬂistauanb@mfc Jtethraghet.

fol l owed_ by separation of the diastereoneric esters by
wmveéméle dasiAd optcy iseypens maghbe mride dryapitiomvadithe

S|Ilclzg.1)ae eremsorrers are jncluded within the

2PRSR 19{@@% SATIENRSTiaky wasles canditions wddchawill not
f d I

‘c%%%ﬁ@é’er@%eﬁéﬁ Br SRRCLIsafl oy dsiE B, f &1 iRl itgen
f , .

HEROHRE! i RN B Soptdtdridling ay S@ﬁegﬁﬁﬁgée R

betiwintidahbmeaty (e{F? YIH’]D@f EebmatdbrRghy ¥t silioa %e@gﬁ may

be used as an individual limtation on the broadest

stefdoniamem aof irffcbuded| veitliin)the Raopei aftthainveativgs of each

variabl e group are as follows. Such values may be used
where appropriate with any of the val ues, definitions,

I aspec nbod ts deflned here|nbefore or
%ggngﬁ%tpqrgrare ]ﬁtegaﬂt&‘ Eéga?m OB used as an

individual limtation on the br oadest definition of
formula (1). Rl represents C - al kyI whi ch al kyl

B SumABOTHk R bl i B oy

n3pdewhereappeomainte withtdiyl of the sy, deffinh‘lﬁ(ﬁﬁ%i&ﬁiié’ ;aspects or
di fl uoronet hoxy or tri Iuronethoxy gr oups) ;

embodisssnts defanetl hercinbbfore opher@inafteal kypaetienlos eath avy de
C2 al kylene).;B.represents _a direct bond, Cl-3 al kyl ene
%s:,qgicqq dcingdivigual hpgaqtegm)on e brpadest definition of formula @.

Particular 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).
R! represents C;.4 alkyl, which alkyl group is substituted by at least one —
phenyl or phenoxy group (both optionally substituted by one or more halo,
cyano, methyl, methoxy, fluromethoxy, difluoromethoxy or trifluromethoxy
groups);

Arepresents a direct bond or C; 3 alkylene (such as a C, alkylene);
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al koxy (such as a C2 al koxy, in which the oxygen is
attached to the phenyl group that is optionally

waewstiziwted with R) ; R2 represents -S( O 2R3BCT/SE2005/000890

-C(OOR3b, -C(OR3c or -C(O N(R3d)R3e; R3a to R3b each
i ndependent |y represent hydregen or Cl-3 al kyl (such

s nethyl, et.hyl, isopropyl or propyl); Grepresents
%F%Fﬁey% alélff{?t Rds {nrcaikiilencHyuelb gera Carﬂiﬁmne), or C;4
represents one or nore optional substituents sel ected

fatkemycipacio aarmdCoralkaty; if svitbh ake bkygewls avethed tB4he phenyl
substituent is in a position on the phenyl group that

i iHaeis GmebmnivRabatitdil LG PoHsi tion at which the
gg?%ﬁ{) B is@%tttacm Preferre dnpounds of the

e e RO, O o LTSV £ by
RittooR " watk igtependenty fsprefént h?ﬂ@dtggh Qr GLAIVBLSH as

|atter group is optionally substif{uted by one or nore

meblsyli ethyhtisorepgkorpropyl)m - OH, hal o, cyano, nitro,
Cl-5 al k{l, Cl-4 al koxy (which latter two groups are
SpEePERrENts,Cashd@it i t ut ed by one or nore hal o at ons),

R R EP RS ACHATRENT | OGO N ROb) Re, —o00) 2R0
RGeS 328 i bhligha) B e Rtected el Rk Risgno and/or

' t R4 :
pESEOSOR A o EB, AgHR 241¢ FOSRNT Bl

22'}“52??5 Ii%/ r”f,’f’fﬁt““"“”e Paky @NeheOposTRbR 4t URRICh! ﬂh%ngggup B is
atgdhednd opt | onai 1y substiiuted aryl oxy) . aryl (whi ch
|atter group is optionally

Preferred compounds of the invention include those in which:

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, Cy 5 alkyl, Cy4 alkoxy (which latter two groups are optionally
substituted by one or more halo atoms), -C(O)R** and -S(0),R?'), Het!,
-C(O)R™, -OR™, -NR%R*, -C(O)NR®™R*, -OC(O)NR®)R®,

-S(0),R*, -S(0),N(H)R™ and -N(H)S(0),R**) or R! represents -C(O)OR’,
-C(ONR*R™ or -S(O),R*,

R®to R™ independently represent, at each occurrence when used herein, H,
C1.6 alkyl (which latter group is optionally substituted by one or more
substituents selected from cyano, nitro, optionally substituted aryl and
optionally substituted aryloxy), aryl (which latter group is optionally
substituted by one or more substituents selected from -OH, halo, cyano,

nitro, N(R**R?*? (in which latter group R*** and R?® together represent

Cs.6 alkylene), C,_s5 alkyl and C,_s alkoxy (which latter two groups are
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substituted by one or nore substituents selected from
-OH, halo, cyano, nitro, N(R22a)R22b (in which latter
w@e@ap2R22a and R22b toget her represent C3-6 aPKI/BE29685/000890
Cl-5 al kyl and Cl-5 al koxy (which latter two groups
areoptionally substituted b)r_[%one or nore haI 0 atorrs))
ther with represents 4

_'ér%%@#%ﬁéﬂ%ﬁﬁﬂﬁgg By IOPF SR ERfiediAlo BoTBRY. ldpad PR " together
s %s SR Gyt 2SR pib gptioRatty
@é@é%&l é&léR 10c) R10d or -S(0O) 2R106; R1Qa,
a& endently represent Cl-5 al kyl
Ré @éepregahé H, mbsaukﬁUt)gﬁoMyoaﬁasﬁme@ af—‘}{ls shepRt%@ent s

cted fromhal o and optionally substitutéd aryl) or

C(D@@)@E]")P yCY(@?NKRf%}RIGd@HS(D)&% and RLQd
|ndep entlé represent Hor C -4 alkyl; R7 represents

R PsRaT leptl R'Shinidopendeptlyubptasent Eds hﬂ;kybf@tmnaﬂgrsubstltuted
substituents selected fromhalo, optionally

BYBBE OF Qg substituenss -Sﬂle&FQ@o&W"alﬁﬁlo E@F@pﬁnmﬁﬁ lsahﬁﬂp@@l
Cl-6
' ”ﬁu%e”é BN R ( red by one or e "
d
R BB TS B ol

1_%5@%%%'@951%@1&@@5 tiondPty&ibatitut Pz'dh@(o@)n%ry suBstituents

a, together w R5d represents

s‘eqeaea Ifkoth @ik, Optibakllpkkbystenedairglu e, i, allopty atbHey);
i pterrupt ted by an Oaton); R la and R |d independently

RépaskBntindepddently appiesent] HyCs s byl (whish lbitengrouprs
nor. e substltuegégysel ected from hal o, ¢cyano, nitro and

9@&1@1&%34 ubsgiised by @ne 9t amere)s ?tl‘ib‘émsoﬁﬁ‘%ﬂcf[%ﬂ fropshaloyexsno
A it SO8PPRGTAD R B R oS SubSiea

aryloxy), -D-Het’, -D-N(H)C(O)R'*?, -D-C(O)R'™, or R®, together with R*

represents C4.5 alkylene (which alkylene group is optionally interrupted by

an O atom); .

R'? apd R4 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;

D represents, at each occurrence when used herein, a direct bond or C;.4

alkylene;

R represents, Cy.¢ alkyl (optionally substituted by one or more halo groups)

or optionally substituted aryl;

R*® and R™ independently represent, at each occurrence when used herein,

C,.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 -S(O),R*, -C(O)OR™, -C(O)R™ or -C(O)N(R*HR>;
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wa@eybs/12R9t and ROd i ndependently represent,

RO9a represents, C -6 alkyl (optionally substituted by
one or nore halo groups) or optionally substituted
at PERSER005/000890

occurrence when used herein, G -5 alkyl (optionally
substituted by one or nore bstltuents sel ected from

o1 RoRaP BB RS @MéthWFﬁwbb$t&r@s%9ge
H&T%ff R b ﬁu}v%%r gfnd

ﬁahaltyomsﬁﬁﬁbdmﬁw&mt? WraePihy Yor8 tQH mor e

substl#uents sel ected from hal o, opti

HenSand Heettodfyl’ indepenideR)y reppédean fbury 16 t@iﬁfnehme@@ti
aryl or Het9, or R3d represents H Hetl and Het3 to

heteg0¢y¢dﬂ@rgndp$1 tontainéng one founireterbatdmnsatestbé frn
het erocyclic groups containing one to four heteroatons
SV &1 AULIPEIH ARG PE snliun, whiely sFounsdre opsionally substitetad by

BH6of PRl sub fi%l?ﬁ%'e'sﬁeci?%ﬁﬁﬁ?mo@ﬁo% Redp 3280 o+ byl
%%’%Qﬁf% §I Rl’?j Q{%ﬁ(@) Réan?h

h7dependently represent Cl-4 al kyl or
optl onalg substituted aryl or Rl7a, Rl7c and R17h

RiteRéfid |ayldrmlﬁhadependanﬂg§\rems@ﬁ@1t4salﬁgtdr Gptkotlagiye
optional ly subsgﬂ_‘t 1t7ed by %ne or nore substituents
sehssideted dryoon RO RiritandRAD in@ependentip nepreseit H;

Z2-N(H>, -Z2- ) N(R19b> |, -Z2-S(0Q2-, -Z2-N(H'S
érepr%?n R&H?ﬁned?rpthlzubsuwﬁu RhOnoF BIoTe islxbstltuents

%ﬁ%ifrqep@at Y3 oot bond or G -4 al kyl ener 22
BERpAREAES 722223 (). £22.C(O)NR™)-, -Z2-S(0),-,
-Z>-NH)S(O)z-, -Z*-S(0),N(H)- or -Z*-O- (in which latter six groups, Z? is
attached to the nitrogen atom bearing R?);

Z! represents a direct bond or Cy_4 alkylene;

i represents C, 4 alkylene;

RMP represents H, Cy_4 alkyl, or, together 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;

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 or represents a single cyano group;

R’ is absent (i.e. represents H) or represents one or more substituents
selected from -OH, cyano, halo, nitro, C;_¢ alkyl, C,.¢ alkoxy,
-C(O)N(R*™*)R*, and -N(R**™)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 R'°, represent C, 4 alkylene;
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W@00sdg3d74gr oup t hat

R19b 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/8EE00$1000890
the group B is attached, R19b represents C2-4

al kyl ene; when Grepresents {4 Gis in the ortho- or,

[ L] , t ) - it | ati to th i nt

S SRR I8 L heh”G represents N Ra i s absent

Q{220 GPPCREATS R BIARGY eﬁ)ﬁ?ﬁﬁ’y% QU Rf ol € 2 r(i.e.
P §oné &b

represents or represen or nore substi‘tuents

et g6 REUiddepohd&dily fppédent i@l o, nitro, Cl-6 alkyl,
Cl-6 al koxy, -C(O'N(R22e)R22f, and - N(R22m) S(O) 2- Cl-4

apkiphal sibsatudids onllasfliandenylok stomssire] afle8othRewise stated,
phenyl or pyridyl group that 1s ortho- to the position

anewrimodretswbsgiusnts Bléatedifroachald, opano, nitget ey alikdyt, h
R19b, represent C2-4 al kyl ene; R21c represents Cl-4
Shieyalkoxy bwhichdatier tpopgroypg areoptionalbpurhstintted by one or

represent. H ar - dip R4 0 i-pdependent | y
%‘%F@Z%?tqlﬁlﬁobﬁmﬁ) bsf‘ﬁl‘%fr%@)@Njgﬁ?%rw and aryl oxy
groups are, unless otherw se stated, one or nore
substituents selected fromhal o, cyano, nitro, Cl-4

b preferredl @nfuhds Wi inkahti Gy irfc‘l‘(fﬁegl.‘;}gf’egﬁla\?fa%

optionally substituted by one or nore

Rﬁ(rbﬁ)ﬁ(séhﬁ Rechiptandr bﬁh&é’dﬂ(:hhimg)ad\@ycﬂicﬁk@ﬁﬁé &:]e! allgll,
conpounds of the invention include those in which:

vapele el greup & eptionally inteamipkesbiby hay gemanddar substituted by:
cyclic/acyclic Cl-6 gl kyl, which alkyl group is
éétqn@(r%qu halaor YR e 2BYPHpgen (Hhene greumsslectad frpm

B e B TR PR oRLE S v
SPUEBFL Ik AR LSMLET 1l OO, BLIITC, (840, 15y

S s GBSl RO e o o
fluoro) atoms), -C(0O)-C; 5 alkyl and -S(O),-C;_4 alkyl), Het", -C(O)Rsa,
NRHR*, -C(O)NR*R, -OC(O)N(H)R® and -S(0),-C,.4 alkyl, or R!
represents ~C(O)OR’, -C(O)NR*)R* or -S(0),-C,.s 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, 3 alkoxy and
-C(0)-Cy.4 alkyl;

R* R™ and R™ independently represent H, C;_5 alkyl, phenyl (which latter
group is optionally substituted by one or more substituents selected from
-OH, halo, cyano, pyrroiidin—l—yl, C1.4 alkyl and Cy_5 alkoxy (which latter
group is optionally substituted by one or more halo (e.g. fluoro) atoms)) or

Het>:
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fluoro) atons), -C(O-C -3 alkyl and -S(O) 2-C1-4
alkyl), Hetl, -C(ORba, -N(R6)R5c, -C(0O N(R8a)R5d,

WO aBsMMEH) R8b and -S(0O 2-C -4 al kyl, or Rl repCESE23000890

-C(OOR7, -C(ON(R8a)R5d or -S(0O2-Ci-5 alkyl; Het1l
represents a four- (e.g. fivg ) to ten-nenbered

561 BB Bty Gk e S0 Qe b Pt B BBk,

' [ i fut : e.g.
R L PR A0 R shiesﬁgﬁt?%aﬂ(%‘t?%?nﬁ%%&%b- N
alibstl tuerEs sledledPrymanto, Gafh-aad ¢, ; R5a, RSb an
RS%IMi n%lepgngent ly represént Ha,gd(?-%éigytyl , phenyl
Hett! représentses fige otoptehsmepbersihdtyrceybisd idtipasbrityinicone
or nore substituents selected from-OH halo, cyano,

oy twe Ihietirnatomg| seleCtedifrank 9k y gemdar@nifiromek pwhidtvgronp is
| at.ter, group is optionally substituted by one or nore
RAfeNUE a%bsrunu@«i%y oRESFERPresyubsEitpnsieledied SoemoEOH or

G S O GEEU  oFora §y
. . ' :

RO Repretalietn O A 0EyD Bab O il SR R, O

bebstRicTBTRHEsk MeLERMOCoapY 0@(0}191@1345% one or

two heterodat ons sel ected Trom'oxygen an f ogen,
v(ﬁ((d}N@tl&)quds)rGS(G)gRé‘Pcty substituted by one or nore

S (pstitul%ats sel ected fromoxo, Cl1-2 al kyl and
R&“@addi inglepgndentdy nepraseaeHiar Gi; &kyl al kyl , phenyl

R\m i%?%]r?]l@ls %‘;Ité%-sgq&]gﬂ%@iyaog 5 }icg\ggasléligtgcsl %@%{ef obzlctnelgrebtxi/ugrr(])e
LRGN LA T R—

FoRt ﬁﬁ%pg‘lsl_aogrﬁg}:} alky!, 4&&§)Qnal |y substituted by one

or nore
R’ represents Cy_s alkyl optionally substituted by Het*;

Het* represents a five- to ten-membered heterocyclic group containing one
or two heteroatoms selected from oxygen and nitrogen, which group is
optionally substituted by one or more substituents selected from C;, alkyl
and -C(0)-Cy_4 alkyl;

R® and R® independently represent H, Cy_5 alkyl or -D-(phenyl), the phenyl
part of which latter group is optionally substituted by one or more (e.g. one
to three) substituents selected from halo, C; 5 alkyl and C,_3 alkoxy;

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

R? represents -S(O),R* or -C(O)NR*)R;

R* represents Cy_4 alkyl (optionally substituted by phenyl or one or more
halo (e.g. fluoro) atoms), phenyl (which latter group is optionally substituted
by or more (e.g. one to three) substituents selected from halo, C, 5 alkyl and

C, alkoxy) or Hetg;
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atons) or phenyl (optionally substituted by one or
nore substituents selected fromhalo, Cl-3 al kyl and

w@e03/12d7kDXxy) ; R7 represents C -5 al kyl opti oneCT/§E2005/000890

substituted by Het4; Het4 represents a five- to
ten-menbered heterocyclic gqeup containing one or two
roat o ected fro

e PR R e o Cu e R S ePCure: ot atainE one
S AR B TR S, A o St
g%dg%}pis ptioRallp @ﬁﬁéﬂtﬁ’ﬁedttﬁﬁo@%e@ﬁmstﬂen‘@&cﬂ&t%gfffgfﬁ

iS optionally substituted by one or nore

Ak, (., tdlikgendstpsilkbxgnt s sel ected fromhalo, G -3

al é<y| and Cl1-3 al koxy; D represents Ci -3 al kyl ene

R&" gnd RFDindlepedarBly Tppresadt Hem@sealkyl (v{ich 2RBrqroup is by
-C(O.N(R3d) R3e; R3a represents G -4 alkyl (optionally
sherlior eoePranossHaly (e-8r flaaro) gtoms), @heaylowhicky latter group

N MO .
R R R A
h%g?&%ﬁﬁ‘sr ednhft éﬁ’&MPt‘% -4 eCORIH 1%&819%1?7213) eﬂﬁ Qptionally

three heteroato sel ected from oxygen, ni

suitshtiotite @ Hrf the,2-pbdidbn gelative ts thepddianaf htyachiistt itd deed
by one to three substituents selected fromhalo, Cl-2
ak&lyikpidime Niatemabief}]; R3d and R3e i ndependently

Tt T O b e A
BRpS layof Boicengiot it iR st e Bt B9
EoMPrafully G oo AN Tene, Wi oh fatter oroup i s
gPrémBaddty C, 5 alkylene;

R, together 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,
represents C, 3 alkylene;

G represents CH;

R* is absent (i.e. represents H) or represents one or two cyano 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)NR'™)-,

(€)) 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, 3 alkylene, and

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

relative to the point of attachment of the group B.
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substituted, in the 2-position relative to the point
of attachnment to the oxabispidine NNatom by -OH, B

WO e@sasHat s -Z1-, -Z2-N(H)-, -Z2-C(O N(R 19b) - PCT/SE2005/000890

-Z22-S(0O)2- or -Z2-O (in which latter four groups, Z2
is attached to the nitrogenjatombearing R2); Z1

epresents Cl'é a%ﬁyl.ene'.z.nr%ﬁﬁ%e ents -3 al kyl ene;
5L GGEARRLRAS,OF HIeAnXFifigrkiny SulsSt PR QRIS of

B £ ROl o i s R 2 s

BT pdted ey F CACIPDRNSHR LRARPRAN, (Fibe Teafngs defined

Byreitbefdreursn ipardgheptar e %d@ﬂ@fdi’ﬁaftdia” icularly, the
ar -position relative to the point of attachnent of
the group B, or alternatively, when B represents
-ZZ-C(Q)N(R19b)-, (i) an R4 substituent in a position
on (W& pbpreyénton Py Ci diltyl graugy (dueatasisethyl, Bthyltropiie
position at which the group B is attached nay,

t oget batyl wropylRiSientylk prigsk i¥ oftZordllglskstned ®nag gtdup)

R4 may further represent a nitro group in the ?

r a- pos¢lected frazh phenyd, 2-eyamephsoyhd-cyfanaphegity@hidicfanphe
group B.Particul ar conmpounds of the invention include,
for eRBapile?.0 BRe, Fethssyipheayl) 4-maethoxyphenyl, 4-

o s bR AR ST batd S
hos aa Hchlolil. ER Aol UG RO AL dllyp 5
a Cl- E?riéinlé}’B-ISétHHi@y-S(1?5#&&11@,‘Q,?]Iﬁidﬁﬂéro—@bwlhilnfpﬂgpdﬁneﬂlyl-

butyl,” propyl or pentyl), which is optioha
subst Rtfutat, Bytriflugramgthylphenyl, 4-triflaoromethylphenyl, 4-chloro-

phenyl, 4-(difluoromethoxy)phenyl, 4-(methylsulfonyl)phenyl, 2,5-
dichlorophenyl, 3,5-dimethyl-4-isoxazole, 2,4-dimethyl-5-(1,3-
thiazole), (1-methyl-2-(1H-imidazole), 2,6-dimethylphenyl, 4-tert-
butylphenyl, or 2-fluoro-4-(trifluoromethyl)phenyl;
and/or optionally interrupted or terminated by an oxygen atom;

(b) R* to R* are hydrogen;

© R® represents methylsulfonyl, aminocarbonyl, N,N-dimethylamino-
carbonyl, phenylsulfonyl, ethylsulfonyl, N-methylaminocarbonyl,
trifluoromethylsulfonyl, acetyl, or isopropylsulfonyl;

G\

4
(d) the group R represents phenyl, 2-cyanophenyl, 3-
cyanophenyl, 4-cyanophenyl, 2-fluorophenyl, 3-fluorophenyl, 4-
flurophenyl, 4-(difluoromethoxy)phenyl, 2-chlorophenyl, 3-

chlorophenyl, or 4-chlorophenyl.
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sel ected from phenyl, 2-cyanophenyl, 4-cyanophenyl,
2, 4- di cyanophenyl , 2, 6-di net hyl phenyl ,

w@200st1kayphenyl , 4- met hoxyphenyl, 4- acetyl phrel/sE2005/000890

2-fluorophenyl, 3-fluorophenyl, 4-fluorophenyl, 4-
chl orophenyl, 2, 4- dlfluoropq%n 3- pyri di ne,

4- pyri di ne, 2 chloro 3- pyri

6- met hoxy- 3- pyri di ne, 2, 6- dlchloro 4-pyri di ne,

PPclamg Bidrendd E4ERBEnsof G ANATSA NP R n which

1
RS T MOl O o a0t

2vHichliatiot igyd)upﬁrs(dptﬁ}nallbll %@h%led téy oxy en and/or substltuted by:
(I -methyl - (IH-|md zol e yIp enyl ,
Ai)tanetdrumgitepiedo pr | O]br groups; and/or (i1) one group selected from

2-fluo tr| f 1 uor onet hy phenyl and/ or optionally
|Ph?’éer{YY3l-‘%'él a3fer (ZEPWR Fﬁa‘?@@@i’/ Ly sabsfigitrch japnmor prngrer@etgoone

| 5@?{8&2@3%%’%%%%& 7% Pl coean ﬁwﬁlwf‘ O Methyl or C,

RIS a0 P opo] kO RE il G ﬂkﬂ%@ﬁ R
Eupshie GppbRalle Qﬁ@s&i@&ﬁeﬁ thﬂ{%p mérEHABQR fge @bdom)’ﬂatoms)
cyanophenyl, 4-tcyanophenyl’, 2- fluoropheny

3€t®wlgm1eyhdnd (Of)-@y gphieiy Het', -C(O)R™, -NRORY,

Edl f 1 uoromet hox d) phenyl, 2-chl orophenyl 3-
cBIONERRY And o8 (A)eBi oal&yhenyl Particul arly preferred
npounds of he i nvention include those in which; Rl
Sf%r @é@ﬂegtss% 1Py P SIXIReWEFFddCTOR N lic Bfoupgqntaining one

8%&8%5??358‘%0&{8&%%?3?@50@" (efre i Shsthor Gt
oot isiorfieRafly TR RplARt 3 Bhe O SRRrRl Gk g LVl slilthents

odlctragtdi RIDE. £ ¢HISED) DT QAP andr,S AlRoky; One

R* and R® independently represent pheny! optionally substituted by one to
three substituents selected from halo, Cy; alkyl and C;_, alkoxy;

R represents C,3 alkyl substituted by phenyl or phenoxy (which latter two
groups are optionally substituted by one or two cyano groups);

R® represents H, C;_, alkyl, -C(0)O-Cy_5 alkyl -C(O)NR!*)R'® or
-S(O)R';

R and R'™ independently represent H or C;_; alkyl (e.g. methyl);

R0 represents C;_; alkyl (optionally substituted by one or more fluoro
atoms);

R® represents C,.4 alkyl (e. g. tert-butyl) or -D-(phenyl);

R? represents -S(0),R* or -C(O)N(R*HR;

R* represents C1_2 alkyl (optionally substituted by phenyl or one or more
halo (e.g. fluoro) atoms);

R and R independently represent H or C, alkyl (e.g. methyl);
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w@1008/1287kDxy (which Cl-4 al kyl

to three) substituents selected from hal o, cyano, Cl-4
al kyl (e.g. nethyl or C4 alkyl such as tert-bu vy),

are optionally substituted by one or nore halo (e.g.
f1 uor o) atorrs) -C(O -Cl- 2 yl and -S(O) 2-C1-2

?A's%‘és%iksb i FE?"P%IE@?% % epresent s a five Of
he?egq% tzx @F)@{r which B 6 aZnisthta‘Eﬂgﬁl 23 tle0

atorrs sé ect ed Tt Om oxygen tTogen an

b gn amﬁigéhrg{gogﬁy is optionall y subst ituted by one

or nore (e.g. one or two) substituents selected from

irepfesets Gh aik@lene;Cl- 2 al kyl and Cl-2 al koxy; R5a

gd R5b i ndependently represent phenyl optionally
Silrspiesente Cbyn-alkeylane (etg. €8, rsabistiénte)ent s sel ected from

hgl.o, Cl-2 alkyl and Cl-2 al koxy, R5c represents Cl-3

zﬂ K RDSATH &i-¢ 1 TGPESECRIy Péh@mwr@enmw granp dn theypers-

rou are tional.l bstituted b ne or two
PPSiDnTEEE S REppd Pt alatument efihg capiy B
C(O)OCl 5 al kyl -C(O N(R10c)R10d or -S(O) 2R106; Rl1Cc
and R1Qd i ndependently represent H or Cl-2 al kyl (e.g.

Bgéihl)ly REGRed e&hswﬁassoﬁhe Fniinibh ih@RE e%gle ¥ which:

stitu ed by one or nore fluoro atons)

Eérrepf_b@ems s&arghtabman(:necgchmh ®us Mkyl Qrbsu@tté@ bgrORY,
represents -S(0O) 2R3a or -C(O N(R3d) R3e; R3a
rphpnﬂd@vhlsh Gt gadyls ¢uijmmablysubstiwtdskby ot edtwy

phenyl or one or_ nore _halo fluyorqQ) atons);

éHEStFﬁB%mF sekesteddeem Rale é%geﬁémo ®F roxo. oyamok Wt{o@tsg
e, dho PR 15 In et ath oY IRy oS RAG B ote
4@ t1rB€ fluoro atoms), -C(O)CH; and -S(0),CH;), Het', -C(O)R,
NRHR>, -N(H) Cs.4 alkyl or -C(O)N(H)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 methyl or methoxy groups;

R represents H or benzyl;

R® represents -C(0)0-Cs.4 alkyl, -C(ONR'™R!™ or -S(0),CH;;

R'® and R™™ independently represent methyl or, preferably, H;

R represents zert-butyl, CH,-phenyl or C(CHjz),-phenyl;

R? represents ~-C(O)N(CHjs),, -C(O)N(H)CHs, -C(O)NH,, or, particularly,
-S(0),CHs;

A represents -(CHj),-;

and Cl-2 al koxyPQT/SEZ085/000890
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nitrogen atombearing R2) ; Z1 represents Cl1-3
al kyl ene; Z2 represents C2-3 n-al kylene (e.g. C2

wo2@bkyi7zene) ; R4 is absent (i.e. represents H)POFI/SE2005/000890

represents a cyano group in the paraposition relative
to the point of attachment pf the group B. Especially

Shiersora (3 eecims Qﬁak@ﬁ 0 al ol A Bt
LS roPHHR b Bt A Pehins MR ] S XD.

sel ected fromhalo (e.g. fluoro or chloro), cyano,
tert-butyl, methyl, nmethoxy (which latter two groups

Breferal ddh%(@édﬁds%f Qﬁé {fvweheeh Mchatetht eohdpoaeds bfitheo
at ons), OCH3 and -S(O 2CH3), Hetl, -C(O R5a,

Eﬂnﬁiﬁbﬁﬂmclosblﬂ hpreiafteralli jis casped( p))aﬂéﬂr&d?%mpbiem@ of the
represents an aromatic five- or six-nmenbered

insewiacthet mighfrheupeniionediincligeone or two het er oat ons
G oup. S-pY] e ey eikeagyy S heghgstioth-
R LR Rk VR DY R G SR SV e d

substi Lyt sdafdy one or two nethyl or nethoxy groups;
R5¢ representé H or benzyl; R6 represents -C(O O C3-4

@) kyl ,tertCKlﬁ)[)/Mﬂ@Q)ZF{l@ﬂnmfcaﬂﬂr@)ﬂm cﬁh@phmysa:ﬁyl]-

i ndependently represent nethyl or, preferabl H R8a

r epr esamin® Jethyl)-Bioxpt3, 7@%@@%[3& lmo@—ﬁaﬂ

R2 represents -C(O N(CH3) 2, -C(O N(H) CHS, C(O)NH2

or, patabamptgsly, - S(O) 2CH3;

(i) N-[2-(4-cyanophenoxy)ethyl]-N-(2-{ 7-[2-(4-methoxyphenyl)-2-
oxoethyl]-9-oxa-3,7-diazabicyclo[3.3.1]non-3-yl }ethyl)-
methanesulfonamide;

(iv) N-[2-(4-cyanophenoxy)ethyl]-N-(2-{ 7-[2-(4-methoxyphenyl)-2-
oxoethyl]-9-oxa-3,7-diazabicyclo[3.3.1]non-3-yl }ethyl)urea;

(v) N-[2-(7-benzyl-9-oxa-3,7-diazabicyclo[3.3.1]non-3-yl)ethyl]-N-[2-
(4-cyanophenoxy)ethyljmethanesulfonamide;

(vi) N-[2-(7-benzyl-9-oxa-3,7-diazabicyclo[3.3.1]non-3-yl)ethyl]-N-[2-
(4-cyanophenoxy)ethyl]urea;

(vii) 2-[7-(2-{(aminocarbonyl)[2-(4-cyanophenoxy)ethyl]amino }ethyl)-
9-oxa-3,7-diazabicyclo[3.3.1]non-3-y1]-N-(tert-butyl)acetamide;

vii)  2-[7-(2-{(aminocarbonyl)[2~(4-cyanophenoxy)ethyl]amino }ethyl)-
9-oxa-3,7-diazabicyclo[3.3.1]non-3-yl]-N-benzylacetamide;

(ix) 2-[7-(2-{ (aminocarbonyl)[2-(4-cyanophenoxy)ethyl]amino }ethyl)-
9-oxa-3,7-diazabicyclo[3.3.1]non-3-yl}-N-(1-methyl-1-
phenylethyl)acetamide;



10

15

20

25

wW@e@an237the

A represents -(CH2)2- ;B represents -(CH2)1-3- (e.qg.
-CH2- or -(CH2)3-) or -(CH2)2-O (in which latter
-(CH2)2- part is attached to the nPCT/SEENS/000890
atom bearing R2) . Preferred conpounds of the

i nvention include the conpo#?ds of the Exanpl es

disclo rei naf In tA"s respect referre
é’@rrpouﬁggteﬁf tM]éaQr Lﬁéﬁth[%ﬁ toafanophwyfkéﬁ}lﬁ{w?%ﬁ@kllfonyl)-
i ncl ude;

PTG R AR
ngﬂ] ? B%{‘; 3%1_29 7%9 [ﬁz K #g%@ﬂ %é&&ﬁ@lﬁgmﬁthylsulfonyl)-

2-[7-
T g oy S e

b}uj CaQtl(anﬁE-{E[Q (M?aﬂﬂpﬂlané}é}f)@tl‘@@]@ﬁi&ﬂ’f}@sqmcﬁi}ﬂ)dlﬂlnb&e(tﬂyl}

§4 nmet hoxyphenyl) - 2- oxoet hyl]-9-oxa-

7 d| a2apiacy,d I-dl[‘:lmlﬁcyqln[ﬁﬁﬂ}mm-}ieﬂhw il-—methyl-l-phenyl-
met hanesul f onani de; (iv) N[2-(4-cyano
rhenox?')héfDPrWtPHNkE,Z {7-]2-(4- et hoxyphenyl)

% % hfe\d_b iy Le iz ﬁbaé"%l’a% P glj;y:i)prop;fﬂgmet%y}/su f%ny%l )
¢ hy' - Wéwﬂgygﬁ%pggzox&%ﬁ?g&ﬂ?gq[lllg%lgg ﬂﬁ%ﬁ%ﬁq i ) °

(Vi) Nedbafhtdenzyl - 9- oxa- 3, 7- di azabi cycl of 3. 3.

[ ] non-3-yl )et hyI ]-N-[2- (4-cyanophenoxy) et hyl ] urea;

(uv)i ) BRe-(téetlRxfl)-2-(7-{2-[[3-(4- cyanophenyl)propyl](methylsulfonyl)-
(am nocar bonyl ) [ 2- (4- cyanophenoxy%ﬁegﬂﬁl ] am no} et hyl

9- oxa- 3mnejethya ccym—aﬂsd@zal}mmlo nqm{mdba )a
b
(9 4. S arblohenbtsd oxhyi{-Siam RSy eiag 3 LinonL3-yDethyl]-N-[3-

9 oxa- ?4 Z:ya(ljr'loa %Pl'yﬁfg%p%]%le%heﬁesuﬁona%l& \-benzyl acetam
(xw) N-[2-(4-cyanophenoxy)ethyl]-N-(2-{ 7-[2-(2,6-dimethylphenoxy)-
ethyl]-9-oxa-3,7-diazabicyclo[3.3.1]non-3-yl }ethyl)urea;
(xvii)  N-[2-(4-cyanophenoxy)ethyl]-N-(2-{7-[2-(4-cyanophenyl)ethyl]-9-
oxa-3,7-diazabicyclo[3.3.1]non-3-yl }ethyl)urea;

(xviii)  N-[2-(4-cyanophenoxy)ethyl]-N-(2-{7-[2-(4-methoxyphenyl)ethyl]-
9-o0xa-3,7-diazabicyclo[3.3.1]non-3-yl }ethyl)urea;

(xix)  N-(2-{7-[2-(4-acetylphenyl)ethyl]-9-o0xa-3,7-diazabicyclo-
[3.3.1]non-3-yl}ethyl)-N-[2-(4-cyanophenoxy)ethyl]urea;

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

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

(xxij)  N-(2-{7-[(2-chloropyridin-3-yl)methyl]-9-oxa-3,7-diazabicyclo-
[3.3.1]non-3-yl }ethyl)-N-[2-(4-cyanophenoxy)ethyl]methane-

sulfonamide;
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(ix) 2 -
[ 7- (2-{(am nocar bonyl ) [ 2- (4- cyanophenoxy) et hyl ]

wa@riso}zshyl ) - PCT/SE2005/000890

9- oxa- 3, 7-di azabi cycl 0[ 3. 3. 1] non-3-yl ] - N- (I - net hyl - | ph
enyl et hyl) acetami de; (X) N ({ert-butyl)-2-(7-
anophenox )ethyl | sul fony

o] A SRy RV N Bl (rethoRypiridin-3-

(5 11 oDl ERAT, Sl T enfhen - kgmp-

am noj ?ﬁé’[}iﬁn suﬁ'o?éﬁu% 27 di azabi cyclo [3.3.1] non-3

-yl )acetam

?)%a&)[ 2 ‘ﬁ%@lﬂﬁfﬁ%ﬁ%@% fi’)?’ltl-]N—(Z-{%gél imethyl-2-furyl)-

met hyl sul fonyl ) am no] et h

[3.3 . HhethplD-yk3-31P- dlakabifegrbw[?s 31}]ﬁbﬁIBL57HEBW1)-
acet ani de; (xiii) tert-butyl [2-(7-

{2- [ [ 3ngethanesnifohemyde;propyl | (net hyl sul f onyl ) -
TR 5 N e ponheaRm I oA 217y (- Haorobenzyl)-9-oxa-3.7-

ot b AT ik by e RRRES e R 8y
Z&{/J{)X%ﬁd (Q c?fmtfe\ﬁ%k%e%hyl? 1\?‘—](@ ‘?{'7 [31 éﬂ'lmg%lﬁgﬂhg'ﬁbenzyl]-
N-[ 2- ( D-penzyldi@zaisydofs. 8“1?&@&@8;5%'1 %rﬁn?eﬂgrdr{é@ﬁrfén%rhia%

thyl]-N-[3- (4- cyanophenyl ) pr opy anesul f onam
(owsi) N-{2-[7-(4-chlorobenzyl)-9-oxa-3,7- d1azab10yc10[3 3.1]non-3-

N-[ 2- (4- cyanophenoxy) et hyl ] - N-(2 {7-12-(2, 6-di net hyl ph
enoxy) yl]lethyl} ?\I [2 4- cyanophenoxy)ethyl]methanesulfonamlde

&xx V\(/l VNQ ié))&? cyanop e%%)%?)le%ﬁ/ﬁi % %2 {7- H4 (dlfluoroln}le:?:flgy)(l}ll))- ure
N[ 2-( %sﬁ%/yéﬁ] 9@){%?%&1@%2%0}018%% lﬁnm{ % };ﬁetﬁ\j/ﬁnophenyl )

et hyl ]

?i\a/ll- |3| %%%%%?gscyanoghgnéw?gt ﬁyl)li : ilE ?%l Jurea

(B4 TS L 744 et

(xi x) B3 {77d1[a?al:(14ycﬁoB‘.3'Ilﬂl’(tﬁnwf})lwthyl)hieﬂ’ihmxmlf&lannde

7-di azabi cycl o- [3.3.1]non-

Yeehy| N-[{(&-cyan n@Kﬁ)@ﬂleNel{E;[V}(@rfémrobenzyl) 9-oxa-3,7-
diazabicyclo[3.3.1]non-3-yl]ethyl }methanesulfonamide;

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

(xxxij) N-[2-(4-cyanophenoxy)ethyl]-N-{2-[7-(2,5-dichlorobenzyl)-9-oxa-
3,7-diazabicyclo[3.3.1]non-3-yl]ethyl }methanesulfonamide;

(xxxifi) N-[2-(4-cyanophenoxy)ethyl]-N-(2-{7-[3-(trifluoromethyl)benzyl]-
9-oxa-3,7-diazabicyclo[3.3.1]non-3-yl }ethyl)methanesulfonamide;

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

(xxxv) N-{2-[7-(2-cyanobenzyl)-9-oxa-3,7-diazabicyclo[3.3.1]non-3-
yl]ethyl}-N-[2-(4-cyanophenoxy)ethylJmethanesulfonamide;
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(XX)
N-[ 2- (4- cyanophenoxy) et hyl]-N-{2-[ 7-(2- phenyl et hyl ) - 9-

wW@2@5323747 di azabi cycl o [ 3. 3. 1] non-3-yl ] et hyl }PCE8E2005/000890

(xxi) N-[2-(4-cyano
rhenoxy)ethyl]-N(2-{7-[2- (%4Iuorophenyl)ethyl] 9-
Qn

Gnte i e G L
[ 5%?&@&&%9} 8%%%3 digzbicygIoly AIpRRT I PRy | et
ﬁ[ezu( cyanopkenoxy‘;1 8t hyl]-N-(2-

od/k)6 fo) Eﬁ -N- y .
3| S rony] 2 oy lﬂ?’éﬂg’?{g}z@aﬁ%ﬂ%{% 5 ptidin-g-ylmethyl)- O oxa

met han Gwﬂiazabmydm[?; BxKinvh-3 Kl-] ethyl }methanesulfonarmde
N[ 2-(4- %/anorhenoxy) ethyl ]-N-(2-{7-[(4, 5-di net hyl - 2-f

llﬁXWl)l) lﬁﬁ%%’i@}d}@l@%’ﬁﬂﬂ&?‘?& Be[)'l'edpgkﬂu?ﬁ ylmethyl)-9-oxa-
non et net hanes onam ae
N]- [ 2-( 3 %9%%@]9%@%@§ ﬁeﬂﬁ?ﬂ‘]ij)d-] ethy} }m@han;%%%b@m 1)-9

oxa

é’f’%?‘ébF\i%W(%ﬂa%oﬁl}%ﬁyéﬁ-‘Wﬁ'@{’ﬁ% (k3 sty isosaroled-

g >7<XE“4) ?pﬂ%‘ﬂir it ?gé%l?ﬁ}:%l@ﬁ B b3yl ethyl)-
9- oxa- %eﬁﬁi@ﬁﬁ’@h&ﬁﬁfdé?[ 3. 3.

| 1 non- 3-yl } et hyl) met hanesul f onani de; (xxvii)

k/f 23[ R-{2-(4elyanopiemoxly )etDylpRe( 3{ 7-[dD dzdibhethgl- DBIhBizd]-5-
non- 3-

yl ] et hyl)}nath:fli%%qxa:ﬁa?ndm@msylpéﬁ Bylllheme 3yl ethyliwmtbaried
e; (xxvil.i) 2- (4- cyanophenoxy) et hyl ] - N- ( 2-

{7-]4- §@H¢m et hoxy) -

) ﬁ;‘ntg-ﬁ%-fzg?fgﬁqxg@d' 3% fe'gf?iﬂ\? (33 I80RS YR SN
?F?[ [2 4( ?}?Eﬁ%éﬁ@fig yl) é.lllf:?bl()% 3.1]non-3-yl}ethyl)-

9- oxa- ﬁxeﬁlﬁie@ﬁﬁbh&ﬁrdeow 3.1]non-3-yl
} et hyl ) met hanesul f onan de; (XxX)

Kelf)2- (N—bmmﬂﬂﬁdﬂoWyQ@tMobehkﬂ?&Eﬂxa( 3;-tiaeaisibeclay| ) - 9
- OXa-

di az abt%?&]@?&@d}’ﬁﬁhygnwtﬁl@ﬁsylfpmesuI f onami de;

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

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

(xlv)  N-[2-(4-cyanophenoxy)ethyl]-N-(2-{7-[3-(3-methoxyphenyl)-
propyl]-9-oxa-3,7-diazabicyclo[3.3.1]non-3-yl }ethyl)methane-
sulfonamide;

(xlvi)  N-[2-(4-cyanophenoxy)ethyl]-N-{2-[7-(2,6-dimethylbenzyl)-9-oxa-
3,7-diazabicyclo[3.3.1]non-3-yl]ethyl }methanesulfonamide;

(xtvii)  N-{2-[7-(4-tert-butylbenzyl)-9-oxa-3,7-diazabicyclo[3.3.1]non-3-
yllethyl}-N-[2-(4-cyanophenoxy)ethylJmethanesulfonamide;
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(xxxi) N-[2-(4-cyanophenoxy)ethyl]-N{
2-[7-(2,4-di fl uorobenzyl) -9-oxa-

w@200sdeEaabi cycl o[ 3. 3. 1] non- 3-yl ] et hyl } met haneBCI/6E20851900890

de; (xxxii)
N- [ 2- (4-cyanophenoxy) et hyl | -9 { 2-[ 7- (2, 5- di chl or obenzy

L RS i St S ey 2.
FE Lin%ﬁ f‘*’a@ e P

I n- Ny -3-
l\(ad?g 7- M4}I§§/an jZ)enzyl )- Z-@Ic-)é)gﬁ%mﬁ%lzgg% %qlc(:)g%:ltsolﬂ%o%?) 1] n

on- 3- yl]ethyl} -N-[2-(4-cyanophenoxy)ethyl]-N',N'-dimethylurea;
ylTeth [2-(4-cyano heno>i¥ et h7yI£ met hanesul f onam d
dl) (xxi\HZ -(4- cyanophenoxys)ethyl] (2-{7-[2-fluoro-4-(trifluoro-
N-{2-[7- anobenzyl 7-di azabicycl o[ 3. 3. 1] n
onf 3- [ gqlq(fﬁy%enzy] 9- 0%(&1)-3 /- cﬁazab?cyclo[?) 3. l]nony3-y1£ethyl) 141 N'-
et hyl } [3 4 cyanophenoxy) et hyl ] met hanesul f onam de;
(xxxvi ) Cyanophenoxy) ethyl]-N-(2-

2,
I et b8 *”a’%t‘?@*é}b%?% N e e S Sl Eer s
)- net ialmram on(3<-|>§'lS|\étH y1}-N'N'-dimethylurea;

N[ 2-(4- cyanophenoxy eth [7- (pyT i c?l[n 42y| et hy
I(§i} 9- o] 2-(4- cyanophenoxy)ethyl] N- (2 {7 [4-(difluoromethoxy)-

3, 7-di azabi cycl o[ 3. 3. 1] non %et hyl }mat hanesul f onam
de: (xbgnzylﬂ-)‘)-oxa% 7- d1azab1cyclo¥3 1]non-3-yl}ethyl)-N',N'-

1) o oSiea iR cycl o o L (PyriAnSylELhy
FIERES i el A PR B
§/I7) En(e?h y]‘I’) 9- oxaé Zscgé%%gg}écbo@y%llgfof %—yﬂeﬂ%l}gr yI’ } et hyl
)(hv{ met !Nimdlﬂcﬁfa IZ-N-P"W- 2[-((4—cyanophen%l)eth?ll] -9-

2-(4- cyanophenoxy)e?%
-t hi azoka$,7-diazabicyclo[3.3. l]non- -yl}ethyl)-N',N'-dimethylurea;

y@?ﬁé%&iﬂ?@%&é@&g&ﬁﬁ% 3 ((:2“% 3[23(31 38P0p%eny1})§tth% 9-

L csnapanon S b sl

WA RY3-(4- 84 drenBRY AR N N WRITHRN- ( 2-[7-(3-phenyl-
propyl)-9-oxa-3,7-diazabicyclo[3.3.1]non-3-yl]ethyl }urea;

(i) N-[2-(4-cyanophenoxy)ethy!]-N-{2-[7-(2-phenylethyl)-9-oxa-3,7-
diazabicyclo[3.3.1]non-3-yl]ethyl }methanesulfonamide;

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

(lix) N-[2-(4-cyanophenoxy)ethyl]-N-(2-{7-[2-(4-fluorophenyl)ethyl]-9-
oxa-3,7-diazabicyclo[3.3. 1]non—3—y1 }ethyD)methanesulfonamide;

(Ix) N-benzyl-N-(2-{7-[2-(4-cyanophenoxy)ethyl]-9-oxa-3,7-diazabi-
cyclo[3.3.1]non-3-yl }ethyl)methanesulfonamide;
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(xI'ii) N-benzyl-N
{2-[7-(4-cyanobenzyl) - 9-oxa- 3, 7- di azabi cycl o-

WO 2003/1437mpn- 3- yl ] et hyl } met hanesul f onami de; (x| PCT/3E2005/000890

N-[ 2- (4- cyanor henoxy) et hyl ] - N-{2 [ 7- (3- phenyl propyl )-9
-oxa-3, 7-

A AN e R P
PR Cacizd v B %-W-ﬁ?%e@wewﬁwﬁ%?%esu|

f L
(BDS S8 AT 18} d-cyanophenoxy)propyl)-9-oxa-3.T-diazabicyelo-

1)- pr @3’9[1]]11811@4?1 }amﬁﬂNa@?h&ﬁq&tﬂ[}fﬁnfetﬁdﬂé@ﬁff@nmde

}et hyl ) met hanesul f onam de; (xI vi

K- ( @dﬁd@h@ﬁw&pﬁeﬁbﬂwﬂwbﬂl{yﬁ] 9-0x63, B-diaznbidycldenzy
l)-9-o0xa- 3, 7-diazabicyclo

[3. 3. 113}6riL]Bowﬂélt}ﬁw})wﬂr@anl@@mm@ﬂwmhammwonmde
W o R eyt e RS o3, P dadinle 1o fon 35
21 Y A o

ZIQ%)a S§r- @.’foﬁ(hl-éibéﬁb%&yﬁ 9-*33{%”5 $- diﬁ?/‘zf Hiyclofy F ncsn—3-

cyanophenoxy)et hyl | di’met urea,
N-{ 2- [7}]éﬂrytyahoszhélyﬁém%)m@hﬁleﬁuﬁbﬁmhwyC| o[3.3.1]n
on-3- yl]ethyl 8 N- [ 2-(4-cyanophenoxy) et hyl ]
{xvi) N {H(Zfé?ﬂgﬂ dre@nophgnasy)propsl]eY-ama-3,7-diazabicyclo-

L2ﬁ???ﬁ_éfﬁﬁéﬁl@%&éﬁ&ﬁaﬁ@%ﬁ%&yét by b ot de: N
pi o BN - (oo R o - dingabicnclp:
di azab[ﬂzg};ﬁoﬁ -St1etn) bt ineshtbihdad - N - di met hyl

iirea

i, S Bapsaobqn o 14447 o

} et hyI 13.8¢ 1]ﬁbn—3dy1]mhjﬂl}}mﬁtlmesﬁllfbhélmde
[2-(4- cyano_ _enf)xy_/zfth yl]-N,N -di r_ret hyl - N- { 2- [_7 (2-

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

(Ixx)  N-(4-cyanobenzyl)-N-{2-[7-(4-cyanobenzyl)-9-oxa-3,7-diazabi-
cyclo[3.3.1]non-3-yl]lethyl }methanesulfonamide;

(Ixxi)  N-(2-cyanobenzyl)-N-{2-[7-(4-cyanobenzyl)-9-oxa-3,7-diazabi-
cyclo[3.3.1]non-3-yl]ethyl }methanesulfonamide;

(Ixxii)  N-{2-[7-(4-cyanobenzyl)-9-oxa-3,7-diazabicyclo[3.3.1]non-3-
yl]ethyl }-N-(4-fluorobenzyl)methanesulfonamide;

(xxiii) ~ N-{2-[7-(4-cyanobenzyl)-9-oxa-3,7-diazabicyclo[3.3.1]non-3-
yl]ethyl}-N-(3-fluorobenzyl)methanesulfonamide;

(Ixxiv) N-{2-[7-(4-cyanobenzyl)-9-oxa-3,7-diazabicyclo[3.3.1]non-3-
yllethyl}-N-[4-(difluoromethoxy)benzylJmethanesulfonamide;
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W@ Rivpl123797

9- oxa- 3, 7-di azabi cycl o[ 3. 3. 1] non-3-yl J et hyl }urea; (Hv)
N-[ 2- (4- cyanophenoxy)ethyl]-N-(2-{7-[ 2- (4-cyanophenyl)

oxa- 3, 7-di azabi cycl 0[ 3. 3. 1] non-3-yl }ethyl )-N , N -diiii
et hyl ur ea; (Iv)

AL e R A AR CRITL R e
%\ff gy(W ﬁérg ﬂ‘i%iﬁkﬁwé%anﬁﬁul@wﬁﬁ N-{2-[7-(3-
{?){W/le @r% %ﬂ?g%lgc%ﬁp?&m 6363293 3-dAazabicyclo-

I\F [ 2- (@k@xmh%mﬂ%ﬂh&hém'}fcﬁﬁnh&eﬁ phenyl et hyl') - 9-
?tﬁ)abNdmizt?[N 324 TrdreyBnpbdietyydorat hartiszdbicoydoi de;
N [ 2 (Wﬁﬁmﬁaﬂlﬁ%@mm}?%ﬂma{ 7-[2-(4-cyanophenyl)

oxa- 3, 7-di azabi c

Goot) Il G @ appaberea)-o- Fciaratieyglo
N[ 2- ( e?ﬁiq? orp-g—yrife)%}ﬁtﬁyN dlme(tﬁyl 2[2 (4-fluoro

rhenyl

A0 3. BP9 ooy A b B et ©
N benzyycidf A% 11dod- ?'Wf'etﬁyl%@ﬂﬁ%ma@dﬂﬁdlel -9- oxa- 3, 7-d

i azabi cycl o[ 3. 3. 1] non-3-yl } et hyl ) met hanesul f onam de

fokdxxi )Nbbe{ﬁyl-{\l{l—z7([4-(C2yladag)bﬁoplx@ﬁcmybkyth}/1] -Borx-3; Bdiaza-
, 7-di azabicyclo- [3.3.1]non-3

} et hyl bickelop3 BrdnohSyije muifonaml@:; (Ixii)

%&é, ;lgﬁ[rgyi;fﬂjd-?% h(e ”%’é%ég gq?gyly])propyﬁ(s oxa-3,7-diazabi-

N (o) (el Tt E%h@%sﬁ%@?%””a’%d? o azabi Lyc
B e R e e e el o )

N-{ 2- [7334?1%5&@8053;@11@1' )r91oesﬁhfar8nﬁumbmmﬁdxﬁi& 3.1 n
on-3- yl]ethyl} 2 phenoxyet hyl ) met hanesul f onam de;
(Dexili) N- benzyl—N-{2—[7—(4—cyanobenzy1) -9-oxa-3,7-diazabicyclo-
N-{2-[7- §4 cyanobenzyl ) - 9- oxa- 3, 7- di azab| cyclo[3.3.1]n
on- 3- ]lémmyB}yl}ﬁ‘»tbﬁ}meém@s hyl ) met hanesul f onani de;

(Ixxxiv) N—benzyl-N—{2-[7-(4—cyanobenzy1)-9-oxa—3,7—d1azab1cyclo-

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

(Ixxxv) N-benzyl-N-{2-[7-(4-cyanobenzyl)-9-oxa-3,7-diazabicyclo-
[3.3.1]non-3-yl]ethyl } propane-2-sulfonamide; and

(Ixxxvi) N-{2-[7-(4-cyanobenzyl)-9-oxa-3,7-diazabicyclo[3.3.1]non-3-
yl]ethyl}-N-(4-fluorobenzyl)urea;

or a pharmaceutically acceptable derivative thereof.

Preparation

PCT/SE2005/000890
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(I'xvi) N(2- {7-[3-(4-cyanophenoxy)propyl] -9-oxa-3
, 7-di azabi cyclo- [3.3.1 ] non-3-yl

w0 eaoligtk374N- ( 2- phenoxyet hyl ) net hanesul f onani dePCT/BR200$/)00890

N-benzyl - N-{2-[7-(4-fl uorobenzyl)-9-oxa-3, 7-di azabi cyc
lo- [3.3. 1] non-3-yl]et hyI t hanesul fonarri de;

I N- benzyl - N- hl b 9- 3
?éél}dlé%% Wgﬂyzﬁnmn thére is also pr8v1dg&% p?ggéé for th%)gjrleparanon
kf fén]fx tﬂ? thanesul fonam de; (Ixix)
bER E ‘Im L SHEIGP) - 9- oxa- 3

, 7- dlazablcyclo-
[3.3.1]non -yl ] et hyl } benzenesul f onam de; (1 xx)

b céa 3bduﬂ&<i ulAfrcyanobenzyl ) - 9- oxa- 3, 7- di
azabl cycl o[ 3. 1] non- 3- yI ] et hyl }methanesul f onani de;

N {2 [ 7- (8% cyanobenzyl ) - 9- oxa- 3, 7- di

azabi cycl o[ ) yK] et hyl } met hanesul f onami de;
(I'xxii)
N-{2-[7-(4- : obenzfy?iTA) 9,0%a- 3, 7-di azabi cycl o[ 3. 3. 1] n

opz 3- Yyl ]etMyl R*N-(4-f1 uBr obe ZM| ) met hanesul f onani de;
(I)%,lll) {2-[7-(4-cyanoben 9- oxa- 3 1
i adabi cycl o[ 3 . 3. 1] non- 3-
thyl}-N-(3-fluorobenzyl ) net hanesul f onam de;
Xiv) N-{2-[7-(4-cyanobenzyl)-9-oxa-3
Nazabi cyclo [3.3. 1]non- 3-
yl}-N-[4-(difl uoronethoxy)benzyl ] met hanesul f onam

]

yl
(1

N- (4-chl orobenzyl )-N-{2-[ 7- (4- cyanobenzyl ) - 9-oxa- 3, 7-d
ivtieedin &7 cRO[R™ 1@ RY], B ang 1§ areras/Heraihbefors défimta mithes
(1 xxvi) N-benuia-l\l- {2:[7-(4-cyanobenzyl)-9-oxa-3
cqmppund I3.3.1

] non-3-yl] ‘IJ{UL' yl } et hanesul f onar ni de; (| xx;ﬂ,lj )
N- benzyl - 2-[7- (4- cyanobenzyl ) - 9- oxa-

W&gﬁi}ﬁﬁ?eqégeéﬁsz?, 3 v 1%'&[?19 sl:fiﬁP{ %ﬁﬁgﬁé@gﬁs}u I ur ea;

pgﬁﬂof'ﬁzﬁﬁélfe)éﬁif&ate, arenesulfonate, -OC(O)XR’, imidazole or R23O
(wherein R® represents, for example, Cy.;0 alkyl or aryl, which groups are
optionally substituted by one or more halo or nitro groups) and X, R!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(O)XR’ or
-C(O)N(Rga)RSd, reaction of a compound of formula IV,
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15

[3.3. 1]non-3-yl]ethyl}-N,N -dinmethylurea; (Ixxix)
N- benzyl - N- ( 2-

wd@ 7605223747 cyanophenyl ) et hyl ] - 9- oxa- 3, 7- di azabi RgT/EEF00:3000890

.3 .1]non-3-yl }ethyl)nethanesul fonam de; (1 xxx)
N-benzyl - N- (2-{7-[2- (2, 4-di cyanophenoxy) et hyl ] - 9- oxa- 3
, 7-di azabi cyclo[ 3 .@. 1] non-3-yl

} et hyl ) met E{aﬂesqf‘ onam de; @%xxi) N-benzyl-N-(2-
{7-[3-(4-cyangph I']-9-oxa-3, 7-di azabi cycl of
3 .3 .1]non-3;, hanesul f onam de; (I xxxii)

N- benzyl - N-{ zyl ) -9-oxa- 3, 7-di azabi cycl
0-2[3.3.1]n ?ﬁ yl B2 N1, 1-trifl uoronet hanesul f
onawi de; (&xxiTi) N benzyl-N_ L'

{ 2- [N—~{g<Tyanobenzyl ) - 9- oxa- 3 , J[- di azabi cycl d¥ [3. 3.

l] nén- 3-yl]ethyl }acetam de; (I x@xi V)
N-bBnzyl - N-{ 2-[ 7- (4- cyanobenzyl ) - 9- oxa- 3, 7- di azabi cycl

0- 3. 3. 1] non-3-yl Jethyl }urea; (Ixxxv) N benzyl-N
{@4- cyanobenzyl ) -9-oxa-3 , 7-di azabi cycl o- [3.3.

[] -yl ]ethyl}propane-2-sul fonam de; and (I xxxvi)
N-{2-[ 7-'(4- cyanobenzyl ) - 9- oxa- 3, 7- di azabi cycl o

[ 1] 73n41y] heshyl 5} ~N- (A-f] uorgbenzylj)urea; or a
p@?&ﬁ’ﬁgﬁaéﬁ e | lgﬁ’c%p]?a@l e ay s DGR fpas getined, with a
%Bﬁgﬁ%ﬁgioq@&qﬁlﬁﬁq; ng to the invention there is also
provi ded a process for the preparation of conmpounds of

formula | wit¥gh conprises: (a) reaction off a conpound
of formula p, wherein R2, R4, R4 1 to R46, A B and G

- avterein Rid repratomtos R def {NMEF)Ref thd B RfpRIghdX are as

formula I'l1l, RL-!.
hereinbefore defined, for example under similar conditions to those described

hereinbefore (process step (a));

(c) for compounds in which R! represents -C(O)N(H)R®, reaction of a
compouﬁd of formula II, as hereinbefore defined, with a compound of
formula VI, .
R¥N=C=0 VI

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.
dichloromethane), or via solid phase synthesis under conditions known to

those skilled in the art;

(d) reaction of a compound of formula VII,

Vil




wherein L1 represents a | eaving group such as hal o,
al kanesul f onat e, perfl uoroal kanesul f onat e,
wae@sazitht onate, -OC(O) XR , im dazole or R O PEITRE®DFI000890
R23 represents, for exanple, Cl1-10 al kyl or aryl,
whi ch groups are optlonally ubstltuted by one or nore

HEFBR o PO ddf Ructre aﬁ&er@aa%réﬁgfer%@e? hCoBBRhor

Oq_BJ X+fper ature in the presence of a suitable base
]Ee. g. triéthylam ne, potassium carbonate or a
bhgir bonate, such as sodi um bi carbonate) and an

appyopri ayé solvent (e.g. dichloronethane, chloroform

acegfonitrile, N Ndinmenylfo pnam de, THF, tol uene,

water, a |ower al kyl alcohol (e.g. et hanol) or

m ures thereof) (b) for conpounds of formula | in

Rl represents -C(O XR7 or -C(O N(R8a) Rcd,

Gri tyon of a compound of formula IV,wherein R2, R4,
4R46, A, B, G and L1 are as hereinbefore

defined, wth a conmpound of fornula V, wherein R24

ﬁ -
gv;ﬁgfeglz QJhtél:-r eﬁe%%z? gE%avd %Rgl%g%qf lgrag (I=31§%?1)0|r‘r‘p]Ik%K ger Si m%xar
5 farsvlatd), C]?‘@'ﬂh@rdaﬂﬂm&sudﬁﬁmté begkehesigivibef @€ bepr&aesiSonate,

step (a) (c) for conpounds in which Rl represents
Zmammpmpn@saﬁonammroparacuhrﬂwotﬂﬁwbrmfsulfmaw)l and R RisA,
her ei nbefore defined, with a conpound of fornula VI

W@rﬁ defined, sfoa§xmﬂ=ﬁ %@&V@Fﬁ@ tgBIerAidre (e.8.
00C
beweEH SRt Gl 5k e&ﬁﬁ?ra P Hpdng Brestcs SOF ufolq Besg te-e
e 03@1?{& on@;&{:ﬁﬁﬁgsn%xﬁrc i e ahﬁlagghﬁ‘)?oﬁﬁé Bfé'%hfc é%ﬁgeq{t (e.g.

10  acetonitrile, dichloromethane, chloroform, dimethylsulfoxide, N,N-

dimethylformamide, a lower alkyl alcohol (e.g. ethanol), isopropyl acetate or

mixtures thereof);

(e) for compounds of formula I in which A represents C;.¢ alkylene
15  substituted in the 2-position (relative to the oxabispidine N-atom) by -OH or
amino, reaction of a compound of formula VII, as hereinbefore defined, with

a compound of formula IX,
Y

2
R\ A
/N—C1_4 alkylene

G
\
R*

or a protected derivative thereof, wherein Y represents O or NH and R2, R4, B

20  and G are as hereinbefore defined, for example at elevated temperature (e.g.
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(d) reaction of a conpound of fornula VII,wherein Rl
and R4 1 to R46 are as hereinbefore defined, with a
wa@orosoedtd7 of forrmula VIII, wherein L represent BCESE2005/000890
| eavi ng group such as hal o, al kanesul fonate (e.g.
mesyl ate), perfluoroal kanesuylif onate or arenesul fonate

6P CaPEREIE bRRG Groiaipfi R R G B 10 A Eonol
R R S e e

tenperature) in the presence of a suitable base (e.g.
triethylam ne or potassium carbonate) and an
&Ddoopompbdendy gfformukdl mentich® gepreseatsodP @i, kéaction of a
di chl or onet hane, chl orof orm di menyl sul f oxi de,
romporadpf fommedaX,de, a | ower al kyl al cohol (e.g.
et hanol ), isopropyl.acetate or m xtures thereof); (e)
for conpounds gfs fgfmula | gen which A represents C -
al kyl ene Bukstitured in thre 2-position (relative to
{ = ) Yy -OH or ami no, reaction of
a conpound of A ornulig, VI as herei nbef oy e defi ned,
w,t h a conpoltnd, of for mgeadN\{ X, or a protected
i vati ve/t hdt eof , wherein R(\E;epr esents O or NH and
R2,N-R4,~B"and G are as herei nbefore defined, for
exanpl'e at el evated tenperature (e.g.600C to refl ux)
in Fle presence of a suitable solvent (e.g. a | ower
al kyl" al cohol (e.g. IPA), acetonitrile, or a mxture
. 2ahd bc : nds
Sefein PRI 1202 4G4 220 Wehtetinglich deflnef APREH" ¢
8omPoRAd B f@tmfleTul 2 X, wherein R1, R2, R4 1 to R46,
A and Z2 are as hereinbefore defined, wth a conmpound
of @brnula XI, wherein R4 and G are as hereinbefore
defsed, for exanple under M tsunobutype conditions
& O~at betweén anbient (e.g. 25C) and refl ux
t aure in

wherein R* and G are as hereinbefore defined, for example under Mitsunobu-
type conditions e.g. at between ambient (e.g. 25°C) and reflux temperature in
the presence of a tertiary phosphine (e.g. tributylphosphine or
triphenylphosphine), an azodicarboxylate derivative (e.g. -
diethylazodicarboxylate or 1,1’-(azodicarbonyl)dipiperidine) and an

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

(g) for compounds of formula I in which G represents N and B represents
-Z2-0O-, reaction of a compound of formula X, as hereinbefore defined, with a
compound of formula XII,

L2

X1l

R



10

15

20

the presence of a tertiary phosphine (e.qg.
tri butyl phosphi ne or triphenyl phosphine), an
w@z@aditzanboxyl ate derivative (e.g. PCT/SE2005/000890
diethylazodicarboxylate or
r-(azodlcarbonyl)dlplperlg?ne) and an appropriate

SRR LR T
b RGO R AIED bl

S PP PR A e Y AR B BRERRIS. U5 T tLZr

presence of a suitable base (e.g. sodium hydride) and
an appropriate solvent (e.g. N, N-dinethylformam de);
(t))fof eom gommmtsfct“engﬁlaf Ioinnyhieh B ismsviereilbéoke défined, except
her ei nbetf ore defined, except that it does not
ﬁmpﬂekeanoanmwmentadnadﬂxnﬁbntmbnnofaaonmmpndw@ﬂmmmﬂa
formula XH, wherein Rl, R2, R4 1 to R46 and A are as
ei nbefore defined, with a conpound of fornula XV,
wherein Ba represegys B as hereinbefore defined,
except thak itgdoeg not reptlesent a direct bond, and
R4, G and N2 ar nbef ore defined, for exanple
at el evated .g. between 35C and refl ux
tenperature e of a suitabyg base (e.qg.
égl ethyl a arbonate) and an
ppr opri ani ¢ sol vent N-egy. acetonitrile,
romret hane, chlorof orm dinet hyl sul f oxi de,
NHN- di met hyl formam de, a | ower alkyl alcohol (e.g.
et hanol) % propyl acetate or m xtures thereof); (i)
wharsin &), Bf, R toRpoamtbAdire s heneizbefatewdefineilwith a R4,
R4 1 to R46, A and G are as herei nbefore defined,

GRIAOBA @fri%m%ﬁ formula XVI, R2-L3 XVi
a/L
B
XIV

wherein B® represents B as hereinbefore defined, except that it does not
represent a direct bond, and R*, G, and 1.2 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);

(i) reaction of a compound of formula XV,
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wo biMa)237and R2 i s as herei nbefore defined,

wherein L3 represents a suitable |eaving group (such
as halo, -0OS(0O 2R3a, -OC(OOR 3b, -OCC(OR 3c or
f or PERSNIDF000890
under conditions known to those skilled in the art
(such as: (1) when R2 repreR§§nts -S(O 2R3a, -C(ONR
3d) (R3e) or S(O ZNbR 3f) ( g) and L3 represents halo
or -0S(0O 2R3a,pmeadtion atghetween sub-anbi ent
t enper at urd \(e. g. o/t 100€) and anbi ent tenperature

a 2 presence of a suitable base
. g. am ne) ! and [a appropriate sol vent (e.qg.
DCM ; and (/2 hen R3 reprdsent s -C(ON(R 3d) (R3e) and
Lé'*\r epres # s BN(R 3d) (R3e), N\eﬁjcti on at el evated
ten}sleL (e.g. 110 to 1500C, 'such as 13Q0RY); (j)
for/ conpounds of formula |I in which R2 represents
BD) N(H)R 3d, reaction of a conpound of fornula XV,
er ei nbef ore defined, with a conpound of fornula
(O=C=N-R x vp wherein R represents a nonoval ent
Wt aflcgtion (e.g. an alkali netal cation, such as a
potassifimion) or R represents R3d as hereinbefore

defined, except that it d not represent H, for .
wheren B KA b R 1. gh a0 B 26 Bernpa oBRciglingds pithine
art (such.as e represents a potassiumi on,
?%rﬁgé?%cﬁogﬁ)rgmqm’tenperature (e.g. 15 to 300C) in
the presengeof a suitable acid (e.g.acetpgyacid) and
an apprgprl ate solvent (e.g. 1, 4-dioxane, water, (i{r’? a
Whtein &° r&seaahs a stikablé Wavﬁfgl,%’:l@u Suchf asiHA LB (O)JRF?,
whi ch Rl flggresents Cl 2 al ky sg(gstitut ed by cgn()eé or
MOCEOYORE L OCEOIR™ as -NER),med Ritiswe hereintefpredefofedRior

whi ch substituent(s) is/include a -N(R9b)S(O 2RAd
grasuple undar eonshitions knayanisoibase geilled mﬁheaarlsémph 71 (1) when

R? represents -S(O),R*, -C(OINR**)(R™) or S(O),NR*)(R*®) and L?

represents halo or —OS(O)2R3a, reaction at between sub-ambient temperature

(e.g. 0 to 10°C) and ambient temperature (e.g. 20 to 30°C) in the presence of a
suitable base (e.g. triethylamine) and an appropriate solvent (e.g. DCM); and
(2) when R? represents -C(ONR*)R*) and L. represents NER¥HR?),
reaction at elevated temperature (e.g. 110 to 150°C, such as 130°C));

(§) for compounds of formula I in which R? represents -C(O)N(H)R*, reaction
of a compound of formula XV, as hereinbefore defined, with a compound of
formula XVII

O=C=N-R XVl
wherein R represents a monovalent metal cation (e.g. an alkali metal cation,
such as a potassium ion) or R represents R* as hereinbefore defined, except
that it does not represent H, for example under conditions known to those
skilled in the art (such as when R represents a potassium ion, reaction at

ambient temperature (e.g. 15 to 30°C) in the presence of a suitable acid (e.g.
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waledosngxf4above in respect of Ri1,

wherein Rl a represents Cl1-12 al kyl ene, which group is
optionally substituted by one or nore substituents as
and R2, R4, RObPCTREED0$/@0890
R46, A, B and G are as hereinbefore defined, with a

compound of formula XX, L2-$(0 2R9d XI X wherein R and

2RAF eE %é{ibﬁfw‘?@ﬁ%ﬁ%%l'v%f e SRRt 180 R  gpicure

(tﬁe&ogat anbi ent tenperature (such as from15 to 3000
in the presence of a suitable base (such as such as
triethylam ne, potassium carbonate or sodi um
hydr ogencar bonat e) and an appro%)_ri ate solvent (such as
DEMor@dGhtunds ef dointula[én whifh RTHprededk€ne, alléyl substituted
m xtures thereof); (1) for conpounds of forrru al in
VW Qe mnomws@megts@s definatl lepoveinespeatof®R byhishe or

e su yen as_defi ne 213?gove in respect of R1,
V§H tlﬁ/ﬂ%ﬁq %)N(%/ IHED:RIE moumsreycianrss) unpaind of
f,[J(\)l )a, 2R9d group, reactionof a conpound of
SN2 >as herei nbefore defined, with a conpound
of formula XTXA or XhXB, LI R a-SO2- N(R9b) R9c Xl XA
L1- R a- N( Rgls) - SBPRIP XI XB wierein L1, Ra, ROb, R9c

s _hereinbefarg defined, for exanpl e under

condi tions thgt e Kmow-{ § t hose skllled in the art
(e.g. at anbj D1 8 to reflux in the presence
ofz2a suit abj¢ hase (such RS \guch as,Hrienyl ani ne,
pg{ \assi um gar bonat e or sodi uthm;qti’rPslge9 car bonat e? and
spraobri ate sol vent (such as DCMR Xvii
acetonitrile, DW, THF, toluene, or mxtures t hereof);
(m7for compounds of formula | in which Rl represents

wherein R™ represents C,.,, alkylene, which group is optionally substituted by
one or more substituents as defined above in respect of R!, and R%, R*, R,
R* to R46, A, B and G are as hereinbefore defined, with a compound of
formula XIX,

L’-S(0),R™ XIX
wherein R* and 1.2 are as hereinbefore defined, for example under conditions
that 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, CHCls, acetonitrile, DMF, THF, toluene,

or mixtures thereof);

(1) for compounds of formula I in which R represents C,.q, alkyl substituted
by one or more substituents as defined above in respect of R', which

substituent(s) is/include a —S(O)ZN(R%)R9c or -N(Rgb)S(O)ZR9d group, reaction
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-C(ONR 8a)Rsd or -S(O 2R9a, reaction of a conmpound
of formula XX, wherein Ria represents -C(O XR 7,

WO gNNR 8a) R5d or -S(O) 2R9a and R5d, R7, R8aPCRSE2005300890

1to R4 and L2 are as hereinbefore defined, with a
compound of formula XX, wh rjei n R, R4,A, B and G are

as herei nbef are defined, for anpl t _between roo
Gha cPEPOURT b Foyarde B &5 hercipetp - B QpeHdEor
_ T ' hydr ogencar bonate or potassium

?‘g &%Z%%Agﬁglgﬁappr opriate organi c solvent (e.gqg.
acetonitri L@)Rlé_@of_NERQb ounds of fornula | viigR are
oxabi spi di ne-ni t rc?ge oxi de derivatives, oxidatlon
of the cor I ¢gpanN{iR1®)-9®aR $pi di ne nitrogen of XIXB
correspondi ng conpound of formula I, in the presence
whherein li's RHL RO R diusd RS agesthefenbeforORBA)ed, farexample
exanple at GC in the presence of a suitable organic
yoderegonditiong . thati ase knewiietthessesskillgdoin the artdegp auarabicst

f la | which, Cl-4 al kyl [
KETRETARRS (RETDR4n o DIRFRdE Qe IR bGP S & Wb A hed
bi i di ' tq {1
BBy B, TR Gk oRE & sbERRL L naPher Bemmsamd
3t al o M oSG I I\DRZFHM

&ﬁ%r #ﬁteggy%ﬂg é%ecgl ents %ﬁ’éﬁ?}é; F&%%%t{l?, Ps a eaV?%%gde’
of alipssscheer)ial o, al kanesul fonate or arenesul f onate,
for exanple at roomtenperature in the presence of an

appropriate organic solvent (e.qg.
N, N- di et hyl f ormani de) , fol | owed by purificati

(i3 forg canppund e ormitla f an prhidtRG eersesents i EONR .

S iE ey TN

known to tpose sk'hlul ed in the art;

XX

N\R1a

wherein R represents -C(O)XR’, -C(O)N(R¥R* or -S(0),R* and R*, R’,
R3 R% R* to R* and 1.2 are as hereinbefore defined, with a compound of
formula XXI,

R2
N\A /NH2

/

XXI

G\

R4
wherein 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);
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(p) introduction of one or nore (further) R4
substituents to the aromatic ring using techni ques

woedos/1k31e'n to those skilled in the art (e.g. PCI/SE2005/000890

chlorination); (q) for conpounds of formula | in
wherein Rl represents G - 12R§I gl ﬁg?é :ﬂibCPi tglrjoﬁltosi Zs
irtoReammbuods Shicrasfek vhish s ovebRerd Btiorossn ABRBIEne
VRS BeldbaRsR B Cotrerhonci e Repighi et 874 ©
PoftFriiRing PhrBtRIRLF LUBISh 1P e Bk o SHGHIETUN

s ! !
%ﬂﬁﬁsﬁ?}% dgbRfel® HOPBRAGClor égcbagﬁtgl [k @_sggf’-} %kéeg eSed@WMIG NI

agent (such as sodi um’cyan ﬁydrl um

bHitatsle opgatio s okt (ede, distilosdiibiaheponpounds) and an
appropriate solvent (such as 1, 2-di chl oroethane,

di chl or oet hane, net hanol, ethanol or m xtures
t hereof); (r) reaction_of a cogound wth formula V|

{welicsicampouaasoRformitn Rabicdy areds 4adkdi qilsedronry atafionadn

it d, of lla XXILIN-C 1-5 al k . H
o R T R R b Mo Bl bant

i hed I . [ 1 t hat . K
e L TR e
f t1Qy; ' duci

R SR e SR o M
tri acet oxy®IPgllydri de, or sinmilar hydride donaxkmg
corrpoundsé) and an appropriate solvent (such as
wirran i sepresdrs €. il landdstis arleavimgtgrawp bucteasiaaio)

or m xtures thereof): or (s) deprotection of a .
aHanesulionate pr srenpsiliouate, fobaxunale ropsr empsratuessin the

DeseRss of B 45 pro it oipaig oLyt Te e &, N diffethyVformanide),
followed by purification (using e.g. HPLC) in the presence of a suitable
counter-ion provider (e.g. NH,OAc);

(o) conversion of one R* substituent to another using techniques well known

to those skilled in the art;

(p) 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);

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

respect of R', reaction of a compound of formula I
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XXI may be prepared according to or by analogy with
the procedures described or referred to i nWD 01/ 28992,

wO\D082278863, WO 02/ 28864, WO 02/ 83690 andWD ORC'BSEH03000890

the di scl osures of which docunents are hereby

i ncor porated by reference. npounds of formulae I11
V, VI, X, X1, XIVg XVI, [, XIX, Xl XA X XB, XXII
and derivaggveﬁfthe'eof, a&g1either comercially

avail abl e,Rage 'known in the literature, or may be

obt ai ned eit hg A3 X With the processes

descri bed heyeqn, orlfy ¢QRventional synthetic
procedures, /in %ccor%anc-e,\yh standard techni ques,
fRgm r eadi afai | abl e startiyagymaterials using
appnqpa' reagents and reaction 1

condi tf'ons. Substituents on the aryl (e.g. phenyl), and
(i B8 appropriate) heterocyclic, group(s) in conpounds
defli ned herein may be converted to other clained

St\ tuents using techniques well known to those
ed4in the art. For exanple, hydroxy may be
converited to al koxy, phenyl may be hal ogenated to give

hal ophepyl Ltro y _be reduced _to give am po, halo
wh9remeR34 BTmFg‘é @aRé‘gaAe;Baa@ql Ciate a5 heeeinRgforedetingids Bith the

oo BRSPS TR i Ll
R AL 0 A SRR 15 Sk

| y . . ’
BRSSO a0 PR SRR s
GRIBRLYBSIoblydfibe, driaailid compEwhdePand oh apﬁ@pﬁawﬁoumﬂt r
reacti on m Xtures using conventional techniques. It
(suth abé 2adivhiroethenk, bychlbmethank) inedndh ethamohot mittates
in the process described above, the functional groups
ergoi);er medi at e conpounds nay be, or may need

(r) reaction of a compound with formula VII

Vil

wherein R! and R* to R* are as hereinbefore defined, with a compound of

formula XXITII
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to be, protected by protecting groups. Functiona
groups which it is desirable to protect include

whgasaxiz47 ani no and car boxyl i c acid. Suitabl e PCT/SE2005/000890

protecting groups for hydroxy include trialkylsilyl
and di aryl al kyl silyl groups oe. g.

7er7 butyl di met Ryl silyl, tert-butyldi phenylsilyl or
tfh@EthyIS|IyI) tetrahydropyranyl and al kyl car bonyl
grompscgemgw | and et hyl carbonyl groups). Sui t abl e
proVectlng groups for am no include benzyl,

sulgonam do (e.g. benzenesul fonam do), r

| oxycar bonyl, 9- fXXIbr enyl - met hoxycar bonyl or
oxycar bonyl . Suitable protecting groups for

0 and guani di no i ncl ude benzyl oxycar bonyl .

br e’ protecting groups for carboxylic acid include

‘Cl-6 al kyl or benzyl esters.The protection and

deprotection of functional groups may take place
before or after any of the reaction steps described

REICEFIRdE 5 BreB apgl &5 are ashpreginbelese definesh ferewmde ugder

£t @gggﬁﬁt%ﬂﬁ‘fﬁ@%esﬁ éil'ff&&%falrf 63%& tRan AP Erpure,

E{g& #frpfl LPIIGRD InEp iR Gt d BB BREHY R, bl sodium
éﬂo%or&ﬁ@ﬂd% sqigRUPLEESS gb&&%i%lde B %P&Whgﬁ%natmg

oups In Organi ¢ Synt hesi edi'tion
WhddNaind .an\dppeypridit eslvehtReéeh 4sl 92 WichiBesatRaife,

skilled in the art will appreciate that, in order to
dhmkmne&mnpanannoEeﬁhmolmmmnﬁmmaﬂmnea@ at ternative,
and, on sqme qccasions,_ npre conveni ent, manner, the

i (ﬁhd@prat@sn% pbadsatesied slerivaive ohe omppand ofigrmya I as
Bé% d |n a different order, and/or the individual
E40%% 38 may be performed at a different stage in the
overall route (i.e. substituents may be added to

and/ or chem cal transformations perfornmed upon,

ik R@as of RISV VIO SXeq! %Vl
her erl%;}bef gr e wth a particul af IS%e%ctxiﬂolngweT [ sH’vaqiland
depiemnedy be tpespaddd acoonding to or by analogy with the procedures
described or referred to in WO 01/28992, WO 02/28863, WO 02/28864, WO
02/83690 and WO 02/83691, the disclosures of which documents are hereby

incorporated by reference.

Compounds of formulae III, V, VI, XI, XII, XIV, XVI, XVII, XIX, XIXA,
XIXB, XXII and derivatives thereof, are either commercially available, are
known in the literature, or may be obtained either by analogy with the
processes described herein, or by conventional synthetic procedures, in
accordance with standard techniques, from readily available starting

materials using appropriate reagents and reaction conditions.
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factors such as the nature of other functional groups
present in a particular substrate, the availability of

whegositzd7eT nedi at es and the protecting group stPEL/EERN05/000890

(if any) to be adopted. Clearly, the type of chem stry
i nvolved will influence the h0| ce of reagent that i S
used.in the said synthetig é t he ne and

§ﬂb5p§tt6?’€§fpr‘i]§e b(Hs R )afﬂ%d élfrﬁpléffé’ﬁat tq%jcl ity 3
s@%g‘éséﬁﬁepﬁtpgﬁﬁéﬁt’fnt%ﬂ% Sin ey BF RoR gt tp g clain® dsj
@!6 S ‘?ﬁﬁﬁ% t‘écﬁn%gﬁé %ﬁﬁ&qo%ﬁ L/abs ?18118{1 lﬁﬂ{@e&vnﬁ& 0

be nmade pri or
e | hted
actl §%ﬂsaﬁsuc tchdg%rrﬁgg e adg‘?@l} ?Pfﬂg%%g@ edto

%&ﬁﬂl@{ﬂ@n&b{ nétfo ﬁfa&lﬁe)&edﬁ@éd toeti e@ hindio, Mal@al ibselisplaced
I nthe body to form conpounds of the invention which

hy eypitgetmacol ogi cal |y active. Such derivatives may
therefore be described as "prodrugs". Moreover,
certain corrpounds of formula I rmy act as prodr ugs of

Bhe S Ei e it sk HpBasate et vasigthFrdRd Abstivasnt or

P BB R o
ngehn@i of tb%mumafpaﬁn ?ﬂotltte IfhdrSconmptuns %tlfsﬁﬂma(eq) Fr

ound of fornula as hereinbefore defined, or a
exampm; esrbdayl may Ib%&eiﬂtiﬁfcbt@fhyd%biy or alyiemen dnd)hydroxy may
formula IV, or a protected derivative thereof; (c) a
b@npnmrmb(bto Kado.nula VI, or a protected deri vative
t hereof; (d) a conpound of formula I X, or a protected
derivative thereof (e) a compound of formula X, or a

ve t hereo ound

B el L S a0t @&5%5?#@31”21%@8&% ices
PRSI losbPEERhR 07 2, Pr ot ected dervat i ve

-S(O) 2N(R18a)- or -N(R18b)S(O 2- and/or B

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

to be, protected by protecting groups.

Functional groups which it is desirable to protect include hydroxy, amino and
carboxylic acid. Suitable protecting groups for hydroxy include trialkylsilyl
and diarylalkylsilyl groups (e.g. tert-butyldimethylsilyl, zert-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.
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represents -Z1-[C(O]aC(H) (R19a) -,
-Z2-[C(O ]cN(R19b) -, -Z2-N(R18c)S(0O) 2- or

WO ZRsSEIH2N( R18d> , wherein Rl9a is ot her thanP¢&I/aEa®05/000890

R19b is other than H or Cl1-6 al kyl; (h) a conpound of
formula XVI1I, or a protect derivative thereof; and
(i) a conmpound of fornula , or a protected
derivative thereof. Medi cal and pharmaceutical use

RO WPl S E folS Siafi RS 1B etore or
lAdi aRY 8f t}ﬁﬁreﬁ&ﬁfﬂ@ﬁ%“?ésﬁﬁbéd hdfdtsbef@eC ‘P”rgéeEﬁn% gréﬁltpﬁ Imay

further aspect of t nvention there I s provide
benpriondd ivhcddi@arice weitt teehniqRies witcRgrePHEl RBGWH td 8RS -
In particular, the conpounds of the invention exhibit
diedridithe axtland as dpsoyibedihegginafteract i vity, for exanple.
as denonstrated in the test descri bed bel ow. The
conmpounds of the invention are thus expected to be]c
eful i.n both the pro axis.angd. the treatnent o
gﬁ\ﬁﬂ&?ﬂﬂm‘%ﬁecmgﬁq&l@ﬁﬁ %Lffeé?n‘a@f ]inanDTQF?&UV% PR iPar

t had as. . The ¢ f e ipventiQn a us
O e sy e e QB Dl P G 4B
o ' n iadicald ol . :
o RRRRER RSk n e S sl 3 S, TG R 4 PG M.
Ve WikdyeInténscietich G@QD?,chaem c heart disease, sudden
heart attack, nyocardial infarction, heart failure,
cardi ac surgery and thronmboenbolic events. In the

reat ment of arrhythm as, conpounds of the invention

i?ﬁ?cﬁ@néé efdn e arg gl IaEEﬁCWWBla@éPWd@épdlbé@n compounds of
r,epol arj.zation and iLncrease refractoriness. According
HE v O ALt 2o R OFRIonSEIES panventent,

' ' . Of 1L acwhi ch
B LRy e S T L RS e
different order, and/or the individual reactions may be performed at a different

stage in the overall route (i.e. substituents may be added to and/or chemical
transformations performed upon, different intermediates to those associated
hereinbefore with a particular reaction). This will depend inter alia on
factors such as the nature of other functional groups present in a particular
substrate, the availability of key intermediates and the protecting group
strategy (if any) to be adopted. Clearly, the type of chemistry involved will
influence the choice of reagent that is used in the said synthetic steps, the
need, and type, of protecting groups that are employed, and the sequence for
accomplishing the synthesis.

It will also be appreciated by those skilled in the art that, although certain
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
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WO 200542877 a condi ti on. Phar maceuti cal

therapeutically effective anmount of a conpound of the
invention to a person suffering from or susceptible
pr epar at i BOESH1065/000890
conpounds of the invention will normally be

adm ni stered orally, subcutgneously, intravenously,

iftﬁ%éﬁ?%% fofRripoigoriing CoTHORY e PRIT Se el a%izgiﬁ%ll}’
SRR SpLFATERE i PR RR R TR S T o
N AR S PL R A B Tk prihudh of ot

@pﬁipohh@s of ferfigs1.and patient to be treated, as well

as the route of adm nistration, the conpositions nmay
be adm ni stered at varying doses. The conpounds of the
i nvention may al so be conbined with any other drugs
dslbpradrugs efheompedssi fomaulad any tnehides witbinghe scopsrof the
cardi ovascul ar disorders. In particular the conpounds
SRVEIHET nvention may be conbined with an anti

coagul ant. Wen used herein, the term"an

anti coagul ant” includes references to one a substance

%%lnfec(gielﬂe iR Gl T OfdPreA 25 ﬁ&%ﬁi?woféf :?Ié‘?l%kléf nAccor%i%qg toa

warfarin, enoxaparin, heparin, [ow nolecular weig

feRbér Rpedtidfabé RRhtiof R Botnebrovided:qR) 8tdpound of
tirofi ban, abcixi mab, dipyridanole, plasma protein
ffommtladh as hersnbefbiridéfimed| oma pritectad derivativghthertefs (baa,
het astarch, retepl ase, alteplase, streptokinase,
¢pBIpionad of foranula gy pha protegied derivativenibgrasd] (s aicompound of

S B e RSP R0 o ARSI of fomta 1,
S ert R Bry b S RaR. O 4 ARSI B B R pprotied
Pl B AEIRORDS sDAORRIGE AR LRGN By
slegeofighuomnpsendef flimula XV, or a protected derivative thereof,
provided that A is interrupted by -S(O);N(R'**)- or -N(R'*)S(0),- and/or B
represents -Z'-[C(0),CA)R"™?)-, -Z2-[C(O)]NR™®)-, -Z2-N(R'¥)S(0),-

or -Z2-S(0),N(R'®)-, wherein R' is other than H and R is other than H

or Cy.¢ alkyl; (h) a compound of formula XVIII, or a protected derivative
thereof; and (i) a compound of formula XXI, or a protected derivative

thereof.
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(Henosol ), bovi ne henogl obi n (Bi opure), human
henogl obin (Northfield), antithronbin 111, RSR 13,

whewanit4oral (Em sphere) transgeni c antit hr ompCTEEZ005/000890

H37695, enoxaparin sodium nesoglycan, CTC 111,
bi val i rudin, and any derivayhves and/or comnbinations

er.eaf . ticul ar,.anti coagul ants that may be
ﬁ@%ﬁF@HﬁHﬁgﬁ%PHa&ﬂﬂgﬁﬁﬁﬁﬁ and warfarin. The term "an
anti coagul ant™ al so includes references to thronbin
i nhi bitors. Thronbin inhibitors that may be nentioned

, o Lnhibi _
bgﬁ‘ﬁ& Flg\g/vem)l e?ﬁ%&ﬁ{v\ei glhtgﬁ%1 r?%?)%?ﬁh{'ynﬁ%f}%oé s" \E/lv(i: %Bglcal
heiundeTisdyoad thatefdre selishtel heghimideatiedls., and

i ncludes references to any conposition of matter (e.g.

chem cal conpound) that inhibits thronbin to an
experimental |y determ nabl e degree (as determ ned by

Thussiageorghiag tsr 2 fusther mppeat of thy invepidomticchissevided dke a
nmol ecul ar i ght of hel ow abqut 2, 000, . preferabl
Senpa G he TBsHUIOPGF W16 SPHBWARBIER ar wei ght

t hronbin inhibitors include | ow nol ecul ar wei ght

pepti de- based, am no aci d-based, and/or peptide
?éx% t S @8mpollh @S the! it dnlxdibifn 1S

gg [ vg%i?j{/’es thglrpeof Theetler m "l ow rmll ecul gllrdlﬁlei ght

BRBtrogigyshslegidal &nivity, s ctahadeds danoharat@ept thdeest

anal ogue- based, thronmbin inhibitors”™ will be well
desteibsd etbviry one skilled in the art to include
references to | ow nol ecul ar weight thronmbin inhibitors
with one to four peptide |inkages, and includes those

SRSl o RS 305 ST B850 0

e R e e
35 {2069 arr 520467, WO 94/ 29336, WD 95/35309, WO

23609, 96/ 03374, WD 96/ 06832, WD 96/ 06849, WO
96/ 25426,

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 arthythmia 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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WD 96/ 321 10, WD 97/01338, WD 97/02284, WO 97/15190, WO
97/ 30708, WD 97/40024, WO 97/ 46577, WD 98/ 06740, WO

w@Q7008394047 WO 97/ 1 1693, WO 97/ 24135, WO 97/ 47 2BCT/SK¥005/000890

98/ 01422, WO 98/57932, WD 99/ 29664, WD 98/ 06741, WO
99/ 37668, WD 99/ 37611, VDQ%?S?O?S, WD 99/ 00371, WO
99/ 28297, WD 99/ 29670, WD 99740072, WD 99/54313, WD
96/ 31504, WO 00/01704 and WD 00/ 08014; and European

' ' . 848 780, 468 231, 559 046, 641
Eﬁéﬁﬂ&lg@?@%%@%ﬁ%ﬁ%ﬁé 542 525, 195 212, 362 002, 364
344, 530 167, 293 881, 686 642, 669 317, 601 459 and
623 596, the disclosures in all of which docunents are
The ebmpoisdy eotha i ntpnreifleienedly Headmhigigered erdlly,
application, derivatives of thronbin inhibitors
subcluteeousignintravemmadly, intedartenis]ly stransdasmaléyt, éntsanasally, by
prodrugs and mnet abolites, whether active or inactive,
whalasioay anbyeany edier pargatesplrapies in teformyad phermageasical

such as hydrates, of any of these,. and sal vates of an
BisORrLons COmPERieBe AoV MSTeLiSRHItRE AYyR dree Dase of anon?

G50 A A g,

&E_)E'a%e fOFY. @'ép@ﬁ(ﬁh%@l?sﬁ thd@iseffer ’d%a@éht to be treated, as well

2- (R) Cha- Pi c- Nag- nown as 1 nogatran) and

HOBe 60 dRdaghistatoiahe ofdpositions sndyEbeghhiniired ace
International Patent Application WD 93/1 1152 andWD
vayRd®esr espectively, and the lists of abbreviations

~contained therein). International Patent Application

WO 97/ 23499 discl oses a nunber of conpounds which have
PR Ra Bt SRSt B B8 BuBhed WRTHY e o
RS v o RO TR, LpOF Ol oG ARE A Bk s
1y padeshr ﬂ{%@(ﬂd@ f W HivRALHHN Eﬁaﬁe Gbihld with an anti-
represents OH, ORCorC(OOR, Rc represents Cl.17

abdgullantphenyl or 2-naphthyl and R represents

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, dalteparin, 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 III, RSR 13, heparin-oral (Emisphere) transgenic antithrombin
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Cl1-12 al kyl, phenyl, Cl. 3 al kyl phenyl, or 2-naphthyl.
Preferred conpounds i nclude RaOOC- CH

WQ2Q0R)ExJh7 Aze- Pab- OH, wherein Ra represents beP@/BEWN5/000890

G _io alkyl, e.g. ethyl or isopropyl, especially

Et OOC- CBk- (R) Cgl - Aze- Pab- . The active thronbin

i.nhi i s thensel ves are discl osed_] 94/(.29336.

lﬁc%ﬂg%% GOREPTER FHER B5SeEly 6 (B ) e Ak Recing any

[ ceu ical formulation

d%% dﬂ%ﬁggﬁ%gﬁﬂ%ﬂ%k nvention in adm xture

W th a pharmaceutical l'y acceptable adj uvant, dil uent

or carrier. Suitable daily doses of the conmpounds of

tPagidulmeditdcengulants fﬁﬂét@ﬁ%%é fefieAédRIMudf asbﬁmamd Waffarin.

about 0. 005 to 50.0 ng/Kg body wei ght at oral

adm ni stration and about O 005 to 15.0 ng/ kg body

melght at parenteral admnistration. Preferable ranges
dihederon yang %@@@ﬂl@h ealgo mpiudessrefeirendes to twontbin mhﬂmtors

ggmra eutic treatnment of humans are about 0.005

gty §/ Wa/tbeamema@nedazaﬁmﬁlpé@waml@ﬁulaha/elght

e TR S R G

t\xﬁﬁ lﬁqﬁﬂéfsif&?d Bﬁ_giosé gﬁﬂle r1{? i 5,8 Cod iR cREaL fETElie'ﬁfi’é bhaty

arrhythm as ounds 0 he 1 nvention nmay a ave
bbmpa@w@ﬁt@%aﬂémé gl BesmiFRYcdiBpoRI® tRitihKides ddnibidfo an

ess toxic than, have a broader range of activity
expaimentaly eixtarhnmabi@ demye ¢Caxndeteratined befin ¢lvasand/or in vitro
class Il, class Ill and/or class IV activity
(c@sﬁae@idawb;chcp%@sps amlegulay weight of b@pmho;at 21000,

n to class activity)) than, be nore potent

ﬁra b?IBng@?O“éétdQQg than, produce fewer side
effects (including a | ower incidence of proarrhythm as
such as torsades de pointes) than, be nore easily

@Ear 1188 Sk 1A8ear (BB Hﬂ%ﬁb‘ﬁ?iﬁﬁﬁ%ﬁo@ﬁﬂ&ﬁdé’&ﬁ% Wolecuar

ogi cal propéfties over, conpounds
t»\V&ght 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 95/35309,
WO 95/23609, WO 96/03374, WO 96/06832, WO 96/06849, WO 96/25426,
WO 96/32110, WO 97/01338, WO 97/02284, WO 97/15190, WO 97/30708,
WO 97/40024, WO 97/46577, WO 98/06740, WO 97/49404, WO 97/11693,



10

15

20

25

prior art. Biological Tests Test A Primary
El ectrophysi ol ogical Effects In Anaesthetised CGui nea

wer@s/183Tenea pi gs wei ghing bet ween 500 and 100BCTSBENE000890

used. The animals were housed for at |east one week
before the experiment and had free access to food and

WW&E [ gRrodte R&Ide%fos@f%%ﬁﬁ%zgﬁwg?9%@%64
i Ll artere’@% FEOELTPoNRTELL WEPIMATHTS WO 09P03.

ressur’e recordi ng and

svmo@mgz%r\vo 9195/9997@3 W@%/aoomwd dor54913 O 96/31504,
i nfusi ons). Needl e el ectrodes were placed on the

WO 0EOUTEH agl WO BOM@I(14e and Ehiope&ntPlameAqiphbam 648 780
pl aced in the rectum and the ani mal was placed on a

Hé§t23ﬁ95§)%1@46,s@41 18,4 8690ab26 8%8‘34% i&fe 186 A&t %%GO?,
% ?}éa gé(g§ 5C. A tracheotomﬁl Zﬂg formed and t
6 871393 %41a108p 62n6p9 éil Qi 439 @%62%596 btize

f I t t k
S8 RSP R e BP0 8.

order to reduce autonomc |an uences both vagi were
cut in the neck, and 0.5 ng/ kg of propranolol was

@i VIR preBdt %p@ﬁ@étﬁirﬁ[ deﬁ5atmé§ WY eRroRfiR i#hibitSrsSh&lule @hemical

the experinent. The left ventricul ar epi cardi um was

exquiifieatidng, aldheistesﬁarsiqﬂodiﬂugt and nwtybolirey] whether active or
cust om desi gned suction el ectrode for recording of the

mmyha@l plwafmacwtpmﬂmtcc@tablm@bts s selppties,euich as hiydrates,

ft ventricular free The, el ectrode was kept in
sggnyp €5 angriplvates, QiB’c%ﬁSba?Ble si gnal coul d be
recorded, otherwise it was noved to a new position. A
bi pol ar eI ectrode for pacing wasclipped to the left

PSS 5 ol TR o TR

Ehidse kiowat dolecBY &l as the “gatrans™. Parucular gatrans which may be
mentionéd include HOOC-CHj-(R)Cha-Pic-Nag-H (known as inogatran) and
HOOC-CHy-(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,O0C-CHy-(R)Cgl-Aze-Pab-Ry,

wherein R, represents H, benzy! or C1-10 alkyl, Ry, (which replaces one of the

hydrogen atoms in the amidino unit of Pab-H) represents OH, OC(O)R; or
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The heart was paced at a frequency just above the
spont aneous sinus rate during 30 s every fifth mnute

wao boosagdteut t he study. The MAP signal, the bl oPdI/SE2005/000890

pressure signal and the lead Il ECG were coll ected
(the sanpling frequency was 44000 Hz and each sanpling
period 10 s) on a personal conputer during the last 10
£ED0kae RcSGP@S@é%Emm sbqlerhenyhor2-naphthybandiBq sepsesents
the following mn of sinus rhythm The signals were

ogeskddphsiyldC a3 alkylshengt o HEISyTPP s rdt ctgha@unds

(Pharniab v 4.0). The test procedure consi sted of

stk O 65 SR ) ol Y01
S R R

ter for. 30 CO nut es later, ci ng

@ﬁhﬁ%ﬁq@& BRI O e e RG a Sraiadlosad iAWY nup s
?&{)2?3 he previous dose, the next dose of test
u g te was adm nistered. Six to ten consecutive
doses were given during each experinment. Data anal ysis
O the nunerous variables nmeasured in this analysis,
Aucerling tea el taefeanf teinveation MRS Ibs bRIvided a
conparison and sel ection of active conpounds. The
phamaocaucaiﬁbﬁaulstebn naudingraecampouddhitthe atventioatin 75
per cent tﬁm arization during pacing, the

U aama@ém)caﬂb aecRRtade ad]UrYénl( dédnienie cagrierhe
|nterval between the atrial pace pulse and the start
of the ventricular MAP) during pacing, and the heart

Sy 0 6P o MBS0 B AR BRI
%Qt%ﬁerit%flhﬁﬂﬁﬁs hRSHe tmnsrta@oco E%ﬁeo%wtsgzq apoml

anaest heti sed animal . Further,

admiyit thad @saghsbovt Olﬁﬁl5ﬂbq|5qgh£g¢1kg Bb@ﬂ@@ﬁgh'fhﬁp&i’@ﬁtéralf
the two control recordings was set to zero and the
edmaustsation. 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 5.0 mg/kg body weight

at parenteral administration.

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

against cardiac arrthythmias.

Compoun@s of the invention may also have the advantage that they may be
more efficacious than, be less toxic than, have a broader range of activity
(including exhibiting any combination of class I, class II, class Il and/or
class I'V 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
fewer side effects (including a lower incidence of proarrhythmias such as

torsades de pointes) than, be more easily absorbed than, or that they may
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recorded after consecutive doses of test substance
wer e expressed as percentage changes fromthis val ue.
w@gooplizd7eT ng t hese percentage val ues agai nst tP€T/SE2005/000890
cunul ati ve dose adm ni stered before each recording, it
was possible to construct d e-response curves. In

et esRa el TS el RpFgRungnlnpyp in the

AVngguctlon time and one for the sinus frequency (RR
el val). A nmean curve of all experinents perforned
Wth a test substance was cal cul ated, and potency

val ues were derived fromthe nmean curve. Al

B icgEpadtse curves in these experinments were
constructed by linear connection of the data points
obt ai ned. The cunul ati ve dose prol ongi ng the MAP
duration by 10% fromthe baseline was used as an i ndex
Testdssess the class Il electrophysiol ogical potency

A B S  T Ae
Igtg{sgﬂ tq de lw%\éﬁ‘i)ef(gr‘é ié erﬁﬂéﬁt Hﬂaﬁ freelqt@edsta0

channel e was erm ned using a

ﬂcvoafantdfta waitdrWur an d.assay based on

depol arii sat| on-in Rbo+-ef fl ux from Chi nese hanster
ovary cells stably expr essi ng the HERG channel. Cells
“were grown in Ham F12 (Life Technol ogies 31765-027)
Aopgstlasinwas induced bpon rpspesHonsad injgetian of penieRasbitalgS50

bt R coffire BERe Bty e Seteid Sy o pjpod
ey 2B aleifood Pl e 8o nal BB g

fgﬁlﬁoﬁ NeRllSElebtRsdeR aF<26 pPitRa Bindhe hﬁibs%%?ﬁ:do&hﬁg ®8IHCGs

turé incubator.
(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
was kept in position as long as an acceptable signal could be recorded,

otherwise it was moved to a new position. A bipolar electrode for pacing was
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Fol  owi ng i ncubating overnight, cell plates were
washed and a Rb+-Load buffer (a physiol ogical buffer

w@omsaritkng Rob+) was added. Cell plates were tPENSE2005/000890

i ncubated for 3 hours and were thereafter washed.
Fol | ow ng this wash, the teg conpounds wer e added.

i S e g L oo
b Siol] i pAlOREN Wb R AR RN LR Bor,
Thb BBatWHsRcEX BOR HEGuARS t,a& drovk i & rgbg{te i egg sifitis rate

concentration, super were tra to new

ﬂhﬁﬁg@b%te%r}fﬂfth%ﬁh&m ghdrt Blemadf.i on of Ro+
content, usi'ng Atomc Absorptl on Spectronetry

anal ysis. The basal Rb+ efflux (content of Ro+ (ng/L)
i n supernatants of wells receiving only wash buffer}

Whe MAP; sigital sibe bbood prehsuse signal anditheHeads I EiGavers collected
hi Eél%'aﬁas%éﬁﬁéﬁﬁ%w% Ok Hl b doch Sumpine petiaddDanpn a
SRSFHL Mol BRSO 5 s R R
AP Slor Pt SRIO0 R e OFRO MRl ML iR

fa%lhk Woustie-desigasd tofpuer F)kégtﬁfrf @haembyb vayopf the

ow ng exanpl es. ExanplesCGeneral Experi nental
Procedur es

The test procedure consisted of two basal control recordings, 3 minutes apart,
during both pacing and sinus thythm. After the second control recording, the
first dose of the test substance was infused in a volume of

0.2 ml/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
rhythm). Systolic and diastolic blood pressure were measured in order to
judge the haemodynamic status of the anaesthetised animal. Further, the ECG
was checked for arrhythmias and/or morphological changes.
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Mass spectra were recorded on one of the follow ng
instrunents: MJX(8)- LCT, ZQ Masspectroneter and

wax@stie4mi cro, all fromWaters M cromass. LC REI/SE2005/000890

Separation was perfornmed using Agilent 1100 Series
Modul es or Waters 1525 punpgon a ACT (Advanced

Chr omat ogr aphy Technol ogies) ACE C8 3 x 50 nm 3mmwi th
gradi ent elution. Sanples were injected using Waters

T30, | tBe MBO %Sﬁggl MB%%@;@%% ?ét?t? rgléﬁ‘bga_{dc%tll}gre?ﬁicﬁm S

were applied from5%to acet oni fers
eEutr@¢dNAffe cbsEBVFETHREIHT REEHALANEE word B EgRelIadm
formate / 5 mMformc acid were used. The 'mass spectra
percentage chaieges\irdrh thisWailes, SBY R0 thesd\bereataghMalues
equi pped with an el ectrospray interface, swtching
pesinst the camilativgatase ednnisteaed befonpeleh revomsieg; it waner e
coll.ected by a Agilent 1100 PDA or Waters 2996 DAD and
Presikigdp 6pattrist dPserFASPeBSE UV eh gl thisSvay, spgh sKPgsyment

SRR e L S PRSI AT,
LA SRR M uRERLRET 9 A RRICE 6

Bf Ul eﬁﬁéh_'ﬁmeﬁﬁé ?eﬁﬂéﬁ%ﬂ WL £ fht sOReIRE G @lculdled, and
frequenci es of 300, 400, 500 and 600 MHz respectively
gottnay valies fweeederiveefonf thé mehn ciftle.6AllIRBeFegputhsd o0rves
MHz respectively.Rotaners nmay or nmay not be denoted in

Spthese exprepBents Myre porstastesl byf lingar sopneationi afrtheflata points

tra. unl t her wi t at eq, i.cal, shift
' ggt"e;lg}pc rf Thencu?rslglagve Scr)gg Sr%lgng?nge ﬂ'le D%}xel;ndgr%tlorsl bly lOS% %rro%

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 voltage-gated
K" channel underlying the cardiac rapid delayed rectifier current Ix,. The
IC50 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

15,000 cells/well in Falcon, 384-well tissue culture-treated black-walled
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WOwRN0s/123747 comrmer ci al | y avai | abl e,

in ppmw th the solvent as internal standard.
Synthesis of Internediates The foll ow ng internedi ates

prepared by the nethods descri bed bel ow. Preparation A
Met hanesul fonic acid

@é%a@%%“ DR R RS R LT

bronobenzonitrile (50 g, 0.275 nol)
etﬂqt#k?ﬂlé:glﬁoafoate (35.4 g, 0.412 mol) in dry DVF (250

nL), paIIadlun1acetate (0.61 g, 0.0027 nol),
tris-o-tolylphosphlne (3.34 g, 0.011 nol) and

Holletwiyg anduteitind 6v3rikht, @ell Pplate® Werdv@/aghédl ged a Rt-Load
refluxed at 95-1000C for 2 h under an argon

dufifes mn phgsioldggcal daffer conteising RNQ ved dulyledd Gedlpplatesavere
250, and extracted with ether (3 X 250 niL). The
mﬁ@ atgdtfon dthopesanthsieeelthereafter. veaskedicFollpSongrthis

A 0 R R O i e s
POERHAE: FOMiBHER ahG-t R B O B R h R
ebhssntAfick wsmncrafdsea %@eréé t8 g@BQF%ZQ fihd 8&1§m Lddage

COfT'pOUI’]d as an of white soll

HERGQIamapRe Wﬂhra)wnqnimxtaexﬁoﬁﬁa ybries i@ theahcteasdd &K

10% was added to a solution of

gomerm;aamg) Neperhjtavtsywere taaistereehid ness neicrdpistes fod. 25
see step (i) abqve), in dry ethyl acet ate (500 ni)

éﬁbfeerquﬁnhﬁkftﬁﬁﬁ@ﬁ ap ﬁéﬁdh goatertopsingAdomyc Abiserptianani ne

3 0.5 and formc acid (57.2 g, 1.24 nol).
$HSCWI%FW@%§'§S)refI uxed overni ght under a nitrogen
at nosphere. After the conpletion of the reaction
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:

100 x [ —‘-“——5}
C-B

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.

Examples

and wer e t heP€f/SE205/000890
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(monitored by TLC), the m xture was filtered and the
filtrate then washed with water, 5% NaHCO3 sol uti on

wae@sheime, before being dried over sodi um sul PEI/SE2005/000890

Sol vent evaporati on under reduced pressure yielded 50
g (99% of the sub-title compound as a pal e yell ow
oil. (iii) 4-(3-Hydroxypropyl)benzonitrile To a
solution of LiBH4 (14 g, 0.65 nol) in dry ether (400
mna%@%ﬁﬂ%ﬁgl gfld&éafggphenyl ) propi oni c acid et hyl

, 0. ;. see step (ii) above), followed
I 7, r | j ] .
e o 5 e e B M foll Rile BBt oS)-

WETy Z4r Masspyasorfeien ahé Qubytraddeny atiahrém Watdts MRebmass.
amoni um chl ori de solution (100 nL), followed by water

(#00bL). The | ayers were then separated. The aqueous

| ayer was extracted with ether (2 x 100 mL) and the
OSRATANel Wagdmrtormeare psingen siloris A0 WerigsbModulespon SYaters

HzsaPt Sehaint (et bRvabeeraityiSgmtioges ARECS
: [.f ] | h t h
S0 AU mf SR ABEY 00 A6 T petr ol
epWefd H§Eted Thing Waklrslodod Samle Wegf the

subtitl e conpound as a pale yellowli V)

MoBilBphasesy roryl ) benzomi trile To a sol ution of

4- (3- hydroxyproryl)benzonitrile (13 g, 0.081 nol; see

$temgricigradicatsovele appdieddiphe® tpR6Ipadatenitdlz. 3 g, 0. 16

g}l%ﬁi n DCM (150 ), was added, dropwi se at 0-50C, a
ftars sAntsniagy L0 @6.@1@@@1@ 8Csiaie) on  npdvirpmygiym formate

SR AR IRAS: Xt ur e ae concent rated and
;I:T)I%. Rhad ‘é‘i%cti‘?.%vd%' b brla Vit ‘%{1 Wl Wéf g?%(te&VEMD

ica gef, using petrol'eumether 1ne _ e as
equipped Withyae!dectrospray 158Mhcf switehingbpdsifil€ and negative
conmpound as a
ionization mode. UV spectra were collected by a Agilent 1100 PDA or
Waters 2996 DAD and the evaporative light scattering (ELS ) signal by a

Sedere Sedex 55 or 75.

" Data collection and evaluation were performed using the MassLynx

software.

'H NMR and ">C NMR measurements were performed on a BRUKER ACP
300 and Varian 300, 400, 500 and 600 Mercury, Unity plus and Inova
spectrometers, operating at q frequencies of 300, 400, 500 and 600 MHz
respectively and at Bc frequencies of 75.4, 100.6, 125.7 and 150.9 MHz

respectively.
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yellow liquid. Cv) 4-r3-(2-Hvdroxyethyl am no
) propyl I benzonitrile To a sol ution

wd2¢3ak37eTopr opyl ) benzonitrile (8 g, 0.0357 noPCT/SE®05/000890

step (iv) above) in dry acetonitrile (150 nlL) were
added anhydrous K2CG3 (7 4 % 0. 0535 nol) and
t hanol am ne (10.9 @D The resul

SRRt Ton FEEd DR enSied b apesier AFRHIaE JpgBrase of
ft ' fi
AERRERRIEP G ek ES bt it SR aakstie are siven

y over silica gel,
P%ﬁiﬁeﬁ%lﬁgﬁgg‘}é ﬂ?ﬁé}ﬂ?orm as eluent, to yield 4.2 g
(57 5% of the sub-title conpound as a pale yellow
solid. fvi) Methanesul fonic acid
B4nBhésis of hnephriiatesr opyl 1memanesur f onyl ami no | et hyl
ester To a solution of
thFqullDWm@r oxgmaddihtesi welep nop ybitieerzaiiyt aviitatle, gnd were
0196 nol step ). above) in dry DCM (80 ni)

%cﬁ’é"cpaf%‘g%ﬁl%@mém%@mla dheelow.o g, 0.0588 nol)
and nmesyl chloride (5.6 g, 0.049 nol). The resulting
m xture was then stirred at roomtenperature for 30

g;&argtfl&gre whi ch the reaction was quenched by addition

O nL). The resulting aqueous |ayer was

aAdthagdsetfonid N e (2 x| %gme%(aﬁ%ﬁehglBpgﬁlﬂlﬂ&ﬁanesulfonyl—
organi c Tayers were washed w rine. Solfvent Wwas

neriny brhvingésr r educed pressure and the crude product

was recrystallised.fromnethanol to yield 4.2 g (62%

of the title corrpound as a white solid. Preparation B

' 9- oxa- 3, 7-di azabi cvcl

&9 3- : it BaleEUEE onani de, hydrochlorld

iﬁy?lﬁtﬂi"’f‘%’n} 8f:ﬁyl?r§m{_p%8§}go aln °(%eé‘,yb b% or%i (f hﬁlln?%gglate
(354 g, 0412 mol) in dry DMF (250 mL), palladium acetate (0.61 g,
0.0027 mol), tris-o-tolylphosphine (3.34 g, 0.011 mol) and triethylamine
(567.3 mL, 0.412 mol) were added and refluxed at 95-100°C for 2 h under an

argon atmosphere. The reaction was quenched by adding water (250 mL)
and extracted with ether (3 X 250 mL). The combined extract was washed
with 1.5 N HCI (250 mL), water and brine and dried over sodium sulfate
(anhydrous). Solvent evaporation under reduced pressure and purification
by column chromatography over neutral alumina, using ethyl acetate in
petroleum ether as eluent, yielded 55 g (90%) of the sub-title compound as
an off-white solid.

(i1) 3-(4-Cyanophenyl)propionic acid ethyl ester

Pd/C (5 g, 10%) was added fo a solution of 3-(4-cyanophenyl)acrylic acid
ethyl ester (50 g, 0.25 mol; see step (1) above) in dry ethyl acetate (500 mL)
under a nitrogen atmosphere, followed by triethylamine (50.3 g, 0.5 mol)
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3J-di azabi cycl or3. 3. p nonane-3-carboxylic acid
tert-butyl ester A m xture of

WO2@%a42847- di aza- bi cycl o[ 3. 3. 1] nonane- 3- car boxp¢T/6ER0$/6)0890
tertbiityl ester (2.35 g, 0.01 nol; see WO 01/28992),

rret hanesul fonic acid 2- ?
(4- cyanophen ) pr Hg@gé hanesul f onyl am no} et hyl
a@ié PIIpE aC N2DE ot PHag) amésturénwass §gove anernight

L %55&0? rifsbidee %%EGFSBI% orntledptrdl ghe shedction
S:mft&r ggb)gra%gac%é Tﬂlx{drlet\? gl?t%re;%f]g?& i ?ﬂ&ﬁétt’hgﬂ 'washed

e cru was puri

GAhORBLeR 95 APRYHICE. dcﬁ@u&? bad @%%def(ﬁ?é Bemgl over sodlum

petrol eum ether-ethyl acetate, 50:50

§E62e. SdlventNevapofdroivianduehedvded pRByte ylelded 50 g (99%) of
N-r2-(9-oxa- 3, 7-di azabi cvcl or 3. 3. 11non-

theydupettle ﬂ;ampban@as:hfpaiﬁamlmw oilydr ochl ori de salt 7-(2-
{[3-(4- cyanophenyl ) propyl ] met hanesul f onyl am no
}ethyl)-9-oxa-3 , 7-di azabi cycl of

é? ne- 3- carhoxyl i cid terr-butyl ester (3.8

1 %M above) was added to a

T8¢ Rhtn BB LR LT, S ) 8 By Wbe R0TEN WA offba 5
@cyﬁr@h%hy};ﬁrdﬁoﬂle eadi@ dylo@stéla%s@egt &0, it erﬁopyseEL&dp (i)

etate was decanted and tHhe product was

B.Ilm‘k&f) folgpwachbyumthanadi(2%2 thbe didpgwise.c T auactionYigktdie was
g (54% . Preparation C N (2-Bronvethyl)-
Nﬂwfmﬁnop%’@ﬂoﬁmldﬁm (raonizoreduby dALN, dbe (rejction was
- Br onoe c%!;oxy nzoni tr| | e Anhydr ous . potassium

ﬂ‘é‘?WQttéy% ng go SBEITAlS] )a%@naaaéalq easelBiion (500 sL),

frlbwed iy RrerbobimEnt 1o ers ke Bed somhsed, Thapaveous
Hﬂ’gle wi BRerAlBRSPRE &her! (2 Pl@boﬂﬁgﬁtﬁ}%%e combined organic

layers were washed with brine. After drying over anhydrous sodium sulfate,
the organic layer was concentrated to give the crude product. This crude
product was purified by column chromatography over silica gel, using ethyl
acetate in petroleum ether as eluent. This yielded 16.5 g (42%) of the sub-

title compound as a pale yellow liquid.

(iv) 4-(3-Bromopropyl)benzonitrile

To a solution of 4-(3-hydroxypropyl)benzonitrile (13 g, 0.081 mol; see step
(iii) above) and triphenylphosphine (42.3 g, 0.16 mol) in DCM (150 mL)
was added, dropwise at 0-5°C, a solution of CBr, (53.5 g, 0.16 mol) in
DCM (100 mL). The resulting mixture was stirred at room temperature
overnight. The reaction mixture was concentrated and the product was

purified by column chromatography over silica gel, using petroleum ether in



10

15

20

25

(362 n., 4.2 nol) was added slowy to the reaction
m xture, whichwas then stirred at 55-60 OC overni ght.

wab@snzati on m xture was diluted with wat er aPCI/SE2005/000890

extracted with ethyl acetate (3 x 750 nL). The S
conbi ned organi c | ayer was shed vvith wat er and then

e%yie”t%& B BRGNS B S b or B dubiite AmBOL s o

ggé wet her - et hyl acetat e, 90 10) Yi eld: 60 g
? )? ) 4-r12-(2-Hydroxyethyl am no
) et hoxylbenzonitril e 4-(2-Bronoet hoxy)benzonitrile (30

g, 0.133 nol; see step (i) above) and et hanol am ne (48
), 4-0348- mexvémﬁlaﬂuha%r@ﬁﬁﬂb@ﬁidﬂf@ﬂe under a

ni trogen at nosphere, at about 1ZO0Cior 3 h. The

Heax solutionad-(3rbeomhprbpyy)beddoditrdle (8f g,20.6887 uml; see step (iv)

droxj de solution to the m xture. The sub- t|tIe
é%‘?ﬁfﬁimﬁdd%éc%mﬁﬁlﬁt edumilngwecnvedded agbydrony Kaldch7 4 g,

p’gﬁg,g“ g g%f reth%gg o °“S’qﬁ§d' uaw%% ! fa )r )% dret:sl?l?tmg reaction

i VRO noxy“if%%%aiﬁs?ﬂlaﬁs?mr?tgmjl affer gich it was

ﬁh@y |
e e ony i) The SN Rist s shtpiner vas ggicd by

601@1&&1 chiomaergieno(ér élh@@%&) usmgdﬁ%tlﬁﬁm Gﬁ%léﬂeform as
was added triethylamne (28.4 2 nol), followed
blpentt toayiekl i gy(57cithp of dhe (suB-tile cOmpoundlds atpale yellow
0-50C. The reaction m xture was stirred at room

$ erature for 1 h. After conpletion of the reaction
(by TLC), water (250 nlL) was added and the organic

| ayer was separated. The aqueous Iayer was extracted

\(7&52 M%%ésél%nl&ﬂgmg? {F @- (g%f %@nc R %acﬁgéufﬁgeépa

tdgurther purified by col unmm chromat ography
(siTrca gel: 60-120 nesh, eluent: chloroform nethanol,

98. & Isoljtionyi ef d4—[3&221y@r(6ﬂ}%ylanﬁno)propyl]benzonitrile “4 g,
0.0196 mol; see step (v) above) in dry DCM (80 mlL) were added, at 0-5°C,
triethylamine (5.9 g, 0.0588 mol) and mesyl chloride (5.6 g, 0.049 mol). The

resulting mixture was then stirred at room temperature for 30 min, after
which the reaction was quenched by addition of water (50 mL). The
resulting aqueous layer was extracted with DCM (2 x 50 mL) and the
combined organic layers were washed with brine. Solvent was removed
under reduced pressure and the crude product was recrystallised from

methanol to yield 4.2 g (62%) of the title compound as a white solid.

Preparation B

N-[3-(4-Cyanophenyl)propyl]-N-[2-(9-0xa-3.7-diazabicyclo[3.3.1]non-3-

yl)ethylimethanesulfonamide, hydrochloride salt
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riv)
N- ( 2- Bronoet hyl ) - N-r 2- (4- cyanophenoxy) et hyl | net hanesul

wo owameitebl To a sol uti on of net hanesul f oni ¢ aPCTISE2005/000890

2-{[ 2- (4- cyancophenoxy) et hyl ] - nmet hanesul f onyl am no}
ethyl ester (10 g, 0.028 nolsg see step (iii) above) in

g{)ﬁ,\@f\f BOEfdvlo rﬂ\fl Drowl?mg%%nLq'lj 6193(/ amy mﬁﬂwl% ‘0%a

JTT 11T AT UT FCTI T UA

Qv Hfé‘zgﬁfi:vb‘l%?’% ﬂna hid 296 R RBRRE] Ferzr-BﬁB@ ete?e' ng

rmrurered ana concentrated ro grve tnme (ruvre conp und.

). @ﬂnsituréoof%(o%(%z@ 7-dagpdidictdn. Pl jhehyssns: éa:rﬁ@kﬁw heid tert-
acid 2-{ 1-r2-(4-cyanopherioxy) et hyl 1urei do) et hyl ester

budyl Nste2- (8 Lgaodhandx e Wl 01/28492)h vty utfphicuasd 2-
To a sol ution of

m %ﬂzamwylbprdwlhmmmuﬁmﬂmmmhvh I@t@S 9(3 7 g
0242 nol ;_see Preparation C(ii) .ab in dio

@éﬁ wo); seadroparation ds aheye)and 3&)@&6@%4&&@; (Ziobtgaé)éﬂérmol)

(4248 Gebiod et kS kP fikeafe Mlnmd o
Bhic s fing s, RYEL I on AEHHCBRHAGLIRE SAAL Bbuct was

r éduce

gﬁﬁh\eﬂ' ?egolﬁﬁﬁﬂ"e&ﬁoﬂﬁ?@?aﬁw @iedl 9% PmEthZ(? mé8€ eluent:

rgani c Tayer was separa shed vvlth wat er and

betroRundethettethiye acstath, S0 XY feeRrl: 32b £ 66%).
concentrated. The crude product was further purified

by colum chromat ography. Yield: 3.5 g. (ii)
Tol uene- 4- suI fonic _acid_ 2 . .
X AReMeRypIY 933 Mla@bchlﬁa.%ﬂnon-

?”@7{ %340#%%3@%%@2 1 eﬁﬁ’%r{s.‘s%lm&ﬁ%?éﬁ%@ Ry ifo1eky 3 7
aZdtfieyclhB.3 3 fdrians- %M?h&\’asamd tert-butyl ester (3.8 g,
0.0095 mol; see step (i) above) was added to a saturated solution of HCl, in
ethyl acetate (50 mL) and the resultant mixture was then stirred overnight.
On completion of the reaction (as determined by TLC), ethyl acetate was

decanted and the product was dried under high vacuum to give the title

compound. Yield: 1.5 g (54%).

Preparation C

N-(2-Bromoethy])-N-[2-(4-cyanophenoxy)ethyllmethanesulfonamide

(1) 4-(2-Bromoethoxy)benzonitrile

Anhydrous potassium carbonate (233 g, 1.68 mol) was added to a solution
of 4-hydroxybezonitrile (100 g, 0.84 mol) in DMF (700 mL), and the
resultant mixture was stirred for 1 h under a N, atmosphere. 1,2-Dibromo-

ethane (362 mL, 4.2 mol) was added slowly to the reaction mixture, which
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stirred at -78C for 1 h, after which a solution of
freshly crystallised ptoluenesul fonyl chloride (4.3 g,

wO2@2323m1) in THF (50 nlL) was added dr opw se.Pd8E2005/000890

reaction m xture was then stirred at -780C for a
further30 mn, before beingsyarmed to -300C, and

B0 (BB B A Rt s
@5@%’29&2%%% LRGP AD (300780 R Embinea

staydr was wabhea% a@ﬁf&tﬁ{d@%ﬂ@ Pgﬂa?écﬁstiga% crude

t| | e conpound as an o white so

Preqiat avasopuriidd be- dolunacippRenesy )131:1‘5' Ilh'iflhca 1: 60-120 mesh,
N-r2- (9-oxa- 3, 7-di azabi cvcl or 3. 3. 11non- 3- thylurea
aluen{:pegroleum ether—ethyl acetate, 90:10). Yield: 60 g (32%).

| -r2-(4- Cvanophenoxy) et hyl | ur ei do} et hvD- 9- oxa- 3, 7-di az
abi cvcl o- F3.3.1 ~lI nonane-3-carboxyric acid fert-butyl
acid 2-{

hyl ester (15 g,

G E o R S IR 0% o
%%agggﬁgl%ﬁle fﬁﬁtsngl[d 09 851’351)%61% 19%%6%02{5}}52181'6”0 Ix@deﬂ%delsae?m\é@en

atidodphiehs, wimabownt ZIPCI ﬂ)r63 H ThektdGiddivas %u@néﬁbd) by Addition
dry acetonitrile (350 nl) was heated to 400C under N2

pba sodiay hydiixede selutiooriovhs nisvired The sub-titlé tompednd was
and thg filtrate was concentrated under reduced

preaciad eusing e Ui ’ng P edildudviviel Way idriesd ongr eahyidious

chr.omat over sil] n t hanol and

BREES R ERRY R Sarkientrifba® s e ddd B und 2 o

white solid. Yield: 7 g, 40.9% ai

N-r2- (' 4- Cvanophenoxy) et hyl 1-

?119 RétHare]Bnic siid2aPixXrl eindpReddf\PBthylimethanesulfonyl-
yl)ethyl lurea

amino lethyl ester

2Ny

To a solution of 4-[2-(2-hydroxyethylamino)ethoxy]benzonitrile (14 g,
0.068 mol; see step (ii) above) in dry DCM (200 mL) was added
triethylamine (28.4 mlL, 0.2 mol), followed by methanesulfonyl chloride
(13 mL, 0.17 mol) at 0-5°C. The reaction mixture was stirred at room
temperature for 1 h. After completion of the reaction (by TLC), water
(250 mL) was added and the organic layer was separated. The aqueous
layer was extracted with DCM (2 x 100 mL) and the combined organic
layers were washed with water. After concentration, the crude product was
further purified by column chromatography (silica gel: 60-120 mesh, eluent:
chloroform-methanol, 98.5:1.5). Yield: 18.2 g (74%).

(iv) N-(2-Bromoethyl)-N-[2-(4-cyanophenoxy)ethyl methanesulfonamide
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7-(2- {1-[2-(4-Cyanophenoxy) et hyi]ureido
}ethyi)-9-oxa-3, 7-di azabi cycl o-

wQ 2003/1437mDnane- 3- car boxylic acid tert-butyl esPer/SEDHIa00890

g; see step (i) above) was added to a solution of
HCl - sat ur at ed, dry di oxane (%OO m.) at OOC. The

T5a tiaheton cbt preda ISR AN —
?fkettﬁ%f%{ ?‘“ﬁhﬂﬁ%ﬁﬂgﬁtﬁﬂe St (g, DB HPE R B ¥08%) in

C

@&Sné fgﬁ%ﬁ%%y%@jg r olf)ﬂllnﬂlarbel H”Slet hyl g’eos??esr "Z"l}' The
teefcﬁoﬁ%&t@@@ﬂ@ﬂ&dé@f&%ﬂ dvefnight Mdr @MigloByh )atih@@here
4-[ 3- (2- Hydr oxyet hyl am no) pr opyl fbenzonl tri I e (6.
befiz beimg fileeed Bndpametnwacd(to) gigbahie)tithn dompeandl 2 ng,eld
0.0328 nol ) were m xed and heated at 130C for 2 h. The
18£ct%78%).m xt ure was cool ed to room tenperature and
wat er was added. The resulting solid was filtered and
dried to give 5.9 g (72% of the sub-title conpound as

E\/\lnl tte S@!Id (ii) Toluene-4-sulfonic acid 2-(
nophenyl ) propyl | urei do}et hyl ester

TQ[L%n@Aﬁ 9&&8&&%@' b1t r?m/ bl adardién XWGW%QQHCQ} Bf§Pester
g, MO, SEE€ SUEP (I) APDOVE) WAS L dKE T

dry pyr|d| ne (20 m.). Freshly prepared p -

t ol uenesul fonyl chloride (4.9 g, 0.02627 nol) was then

& de 2 041G vamophersx yaeth@ V- (ZHeyy dremydthyunga x t ur e was

stirred at 00C for 3 h, after which ethyl acetate was

daded S@héu‘”énﬁﬁéWf%Yﬁ@XMhﬁlpmmﬁ@g)OXé{ﬂhﬁHZﬁmmle G g
[GPAel siotejcs 8 gﬁm@g 180 Gioaphyn SKHY AES Habg e ater
gér H{Llﬁ saal on ro |ss'gip‘)']rﬁggg%e{t.gl(l*‘%?igqﬁé?%ﬁe@oﬂrfogowed

6? %C@tl 1|§c1"dr(9f 3d $ !j(ﬁO?%HRﬂﬁ OTRS réhctiRh K& Swas then stirred at

ctystal [ine sol
rt overnight, before being concentrated under reduced pressure. The

resulting residue was partitioned between water and dichloromethane. The
organic layer was separated, washed with water and brine, dried over
sodium sulfate and then concentrated. The crude product was further

purified by column chromatography. Yield: 3.5 g.

(ii) Toluene-4-sulfonic acid 2-{1-[2-(4-cyanophenoxy)ethyllureido }ethyl

ester

To a solution of intermediate 1-[2-(4-cyanophenoxy)ethyl]-1-(2-hydroxy-
ethyl)urea (4.7 g, 0.0188 mol; see step (i) above) in dry THF (150 mL) was
added n-butyllithium (18.89 mL, 1.1 M) at -78°C. The reaction mixture was
stirred at -78°C for 1 h, after which a solution of freshly crystallised p-
toluenesulfonyl chloride (4.3 g, 0.023 mol) in THF (50 mL) was added

dropwise. The reaction mixture was then stirred at -78°C for a further
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1 NMR (300 MHz; CD3OD) d 7.76-7.70 (m 4H), 7.45 (d,
2H), 7.27 (d, 2H), 4.75 (t, 2H), 3.95 (t, 2H), 3.52

w@ 2qos2e4747 2. 83 (t, 2H), 2.41 (s, 3H), 2.0 (m EH/smGS/ooosm

NVR:(75.5 MHz, CD3CD) d 163.46, 148.78, 144.13,
142.18, 133. 91 131. 06, 1305%4 127. 41, 120. 34,

St e 2eE Pl ol g R P d Blore, e
réac}to?&ﬂ@ a%%) Wak (é.%neﬁ(é)c? m\ﬁ% hie? agld) extracted with ethyl acetate.

s e vsatio Smiybanenso, pogras

@ndOthe X¢Ridie| was escridteDRed tih ¥ih ac%ftﬁéﬂ'{eb(bﬁe Q@gY @ tHWegitle
taken in dry dichloromethane (50 nL) and cooled to
componmdetstanl effiwisitd golid., Yiel@d33.61.), fol | owed by

NJSf di net hyl car banoyl chloride (3.9 g, 0.03 nol), was
added, and the reaction m xture was stirred at room

Eﬁerstuge overni ght. The reaction m xture was
L 0 h wat er and extract ed with dichl ororret hane.

ced pressure Purr f| catr on by coI um
C rg{rml lggérjaphy usi ng di chl or onet hane i n net hanol
yielded 6 g of the sub title conmpound as pal e yell ow
liquid. (ii) 1-r2-(4-Cvanophenoxy)ethyl T-3, 3-di net hyl -
ﬁ)gﬂh@i@&ﬂ:@mﬁm akykethyhluweidd¢eth§])30-wxaB, B4Rz abudyrlo-

was added dropwi se to a stirred solution of DVBSO (7.6
3 3 (OnARGyDACARRT rf.'g‘.ﬁ' G e A eate 100 ITL) at -780C.

?]; E%{li{tilt!%;rg g)]]f f y)sg fﬁlg;.rnc] aqtm& h& ﬁa{? (41 -Cy op te%;?y)ethyl]
oS RASY BN s B ORI 10 %8s e el i Sy, o
®kh!3, 7 aZ20BIcy A18E3 3 1qhorhnd-3Ue8¥oxF1B ! { GERPN rerr-butyl  ester
(8.525 g, 0.0372 mol, 1.0 eq.; see WO 01/28992), fused K,CO; (7.7 g,
0.0558 mol, 1.5 eq.) and lithium bromide (9.6 g, 0.1116 mol, 3.0 eq.) in dry
acetonitrile (350 mL) was heated to 40°C under N, for 4 days. The reaction

was cooled to rt, filtered and the filtrate was concentrated under reduced
pressure. The resulting residue was purified by column chromatography
over silica gel, using 3% methanol and DCM as eluent, to yield the sub-title
compound as a white solid. Yield: 7 g, 40.9%.

(i1) N-[2-(4-Cyanophenoxy)ethyl]-N-[2-(9-0xa-3,7-diazabicyclo[3.3.1]non-
3-yDethyllurea

7-(2-{1-[2-(4-Cyanophenoxy)ethyl]ureido }ethyl)-9-oxa-3,7-diazabicyclo-
[3.3.1]nonane-3-carboxylic acid tert-butyl ester (6.44 g; see step (i) above)
was added to a solution of HCl-saturated, dry dioxane (300 mL) at 0°C. The

reaction was then stirred at rt for 1 hr. The resulting precipitate was filtered
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at nosphere. Triethylamne (16.4 nlL, 0.1625 nol) was
added dropwi se and the reaction m xture was then

worrosaed7st owly to -300C. The reaction m xture MBESE2005/000890

guenched with an aqueous solution of citric acid, and
t he resultlng m xture extracjged with di chl or onet hane.
she ter, and brine and
SN oY Bl LT RIBE géﬁ”m driES 5p Péatin K piiBide the
¢ el ded 4 5 g of the crude title

??%pou (ﬁﬁ&ﬁf@ﬁﬁd 6 used wi thout further purification.
Preparation H
| -r2-f4-Cvanophenoxy) et hyl | -3. 3-di met hyl -1 -r2-(9-oxa-3
Premtiratiadicycl or 3. 3. nnon-3-yl)ethyl lurea 7-(2-{
| - 2 (4 Cyano.

s 4 hic ®id 26 4, BNG R 8
zablcyclo[ 3. 3. 1] nonane- 3- car boxylic aC|d tert-butyl

ester (6 g; see Exanple 5 bel ow) was taken in HO in
O The reaction

gken in a

Pﬁ%ﬁ%’z%r ﬂ%@%ﬂﬁ%@%&é{?@eﬁﬁlﬁ?@? L8RS, o e

F%;Qa&au&{ iAgd) ay6ve) oM Weh §Y ngafﬁ mw%&y%ﬁﬁg%@ gnd heated

Purification by colum chronmat ography yie

ahE309Q fer 2 opthentaetion aligture W aveditéd t rddng Bahpdratite land
Tol uene-4-sulfonic acid 2-(

Vater(wag addephcriexigsaliingl sdidrasyfilierei cud- deedyd giet 819 g
ﬁio@ ok ths st title rewppund gs p Whl@scﬂﬂjr oxyet hyl ) - 3- net hy

| urea 4-[2-(2-Hydroxyet hyl am no) et hoxy] benzonitrile (1
g, 0.009 nol; see Preparat| on C, step (ii) above) and

eteect |y

1-[3-(4-Cyanophenyl)propyl]-1-(2-hydroxyethyl)urea (5.9 g, 0.0238 mol;
see step (1) above) was taken in dry pyridine (20 mL). Freshly prepared p-
toluenesulfonyl chloride (4.9 g, 0.02627 mol) was then added portion-wise
at 0°C. The reaction mixture was stirred at 0°C for 3 h, after which ethyl
acetate was added (to remove pyridine from product) and the resulting solid
was filtered. The product was then purified by column chromatography,
using methanol in dichloromethane as the eluent, followed by crystallisation
from isopropanol. This yielded 2.7 g (62%) of the title compound as a
colourless, crystalline solid.

'H NMR (300 MHz; CD;0D) & 7.76-7.70 (m, 4H), 7.45 (d, 2H), 7.27 (d,
2H), 4.75 (t, 2H), 3.95 (t, 2H), 3.52 (t, 2H), 2.83 (t, 2H), 2.41 (s, 3H), 2.0
(m, 2H);
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waoeloaaesy44- sul fonic acid

purified by colum chromatography to yield 0.7 g of
the sub-title product as an off white solid. (ii)

2-11-r2-(4-cyanophenoxy) et hyl 1- 3- et hyl ur ei do} et hyl
esterTo a well-stirred solugi;n of '

bRty CEen RBZ S D bstedas, 16428 TeE 18 A2g s, dp o1,
bodba1ans 127 Fraa B3 dITA Thud 467 100303498, 99.20,

%%g?sphere. After stirring at the sane tenperature for
mn, >-toluenesurfonyl chloride (5.25 g, 0.0276
nmol) in dry THF was added (drop by drop) and the
reaction m xture was then stirred at -400C for 2 h.
PrwargasiGon was quenched with 50 nL water and war ned
to roomtenperature. The product was extracted with

b Ay(M-Grastaphenowas thadl-i 3 dintethyle 1 <Btaxdethylamea dr i ed
over sodium sul fate. Sol vent evaporation under reduced
pressure, followed by col um chronmat ography over

G 122 2C vaiontiepfhey BRI BBt B S s

HIEF QRS BRI S 00s. 6 B Bk oo
PR € R MR Ut R ey a0 L

ad feypb)eddt@XAC3 Thiadhylaatine ¢! ml, 0.03 mol), followed by N,N-
3. 3. 1] nonane-3-carboxylic acid tert-butyl ester (920
dignetbpleatbeamytl echborids 6P ged03imel wad added.oand thef regetion
di,oxane, to.,which was added 10 nL of di oxane sat urated
WKWI72S SEEG ahEo0BriemBErIIE RESITNERY A4 Eagtigimixure
tenp ture . for 1 h. .The solid.that, forned was .
P LB Wilh Rl i 8PS B oVirh bl Re mEfhatEh Py eraapic
HEE byl A AUARN Wicl Wl 4RPbABe and dried over sodium sulfate. The

solvent was evaporated under reduced pressure. Purification by column

chromatography using dichloromethane in methanol yielded 6 g of the sub-

title compound as pale yellow liquid.

(ii) 1-[2-(4-Cyanophenoxy)ethyl]-3.3-dimethyl-1-(2-oxoethyl)urea
Oxalyl chloride (6.3 g, 0.0497 mol) was added dropwise to a stirred solution
of DMSO (7.6 g, 0.094 mol) and dichloromethane (100 mL) at -78°C. After

stirring for 15 min at the same temperature, 1-[2-(4-cyanophenoxy)ethyl]-1-
(2-hydroxyethyl)-3,3-dimethylurea (6 g, 0.0325 mol; see step (i) above) in
dichloromethane was added and stirring continued for 3 h under a nitrogen
atmosphere. Triethylamine (16.4 mL, 0.1625 mol) was added dropwise and
the reaction mixture was then warmed slowly to -30°C. The reaction
mixture was quenched with an aqueous solution of citric acid, and the

resulting mixture extracted with dichloromethane. The organic layer was

PCT/SE2005/000890
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of the title conpound as a yellow solid. Preparation K
| -r3-(4-Cyanophenyl) propyl | -3, 3-di net hyl -1 -(2-oxoet hyl

WO 2008a2171) PCT/SE2005/000890

4-r1 3- (2- Hydr oxyet hyl am no) propyl 1benzonitril e4-(3-Brom
opropyl)benzonitrile (20 g, §.089 nol) in acetonitrile

V{?%sgﬁg ldgzﬁhtn gva V'aggrl%%l Xaﬁit o gdg{z]%x%a@ggglsgmate Solvent

ace gﬂr%lﬁ?rﬁl fléaelgtrlgg}llger% 3%5%%1 e#llllg %?i%egf 8? %18 0] Hﬂd@ title

te@RRUAL R Ch RS usdd Wﬂﬂh@ﬁff tHErt ratghnosphere. The
reaction mxture was filtere concentrat ed under

reduced pressure. The crude product t her eby obt ai ned
was purified by colum chromatography (using nethanol
iBreparptiemtbrm) to yield 15 g of the sub-title

4y CAP AL _-""' 3 2l £ " . 3
21: héiggx}ﬁ,ol\l-_g_ ﬁgﬁhm car banoyl chl ori de (3 9 g,

2a mi xture of

R RIS P RAL i 8ot 7

gzalﬁcﬁﬁS[%'l}néﬂhxﬁ'—&Bhﬂfo% Ehapg (ﬂzptobllf.%i 8ie096.5 g; see

Stirring was then continu d at room tenperature

Gxanpilg it belbive waaaukean iMHCUIE degard (30 88 Wahd s\iiedr for

and extracted with dichloronethane. The organic | ayer
wAsmiths Hde wacionanisitutgnyap denantad dindr thedsodidewas agkenin a
gul fate. .Sol veirk]t evaporati on under reduced pressure,

BiasigetriEirs, of i Hirhlgromaihape caduaaneons M@@sap’ﬂi‘he organic
1Rt o SRR St O, SR8 B bt Sotim (solafky ana
eb‘?‘*e‘ﬂ““a;%?op urifigation by colunn chromatoersphy viglded |]1y°1 g dhe

dtloahipouallagpalieydifowd4old. 0- 038 nol ) was added
dropwi Se to a stirred solution

Preparation I
Toluene-4-sulfonic acid 2-{1-[2-( 4-cvan0phenoxv)ethvl]—3-methv1ureido}-

ethyl ester

(1) 1-[2-(4-Cyanophenoxy)ethyll-1-(2-hydroxyethyi)-3-methylurea
4-[2-(2-Hydroxyethylamino)ethoxy]benzonitrile (1 g, 0.009 mol; see
Preparation C, step (ii) above) and N,N’-dimethylurea (0.43 g, 0.0049 mol)

were heated with stirring at 130°C for 4 h. The reaction was directly
purified by column chromatography to yield 0.7 g of the sub-title product as
an off white solid.

(ii) Toluene-4-sulfonic acid 2-{1-[2-(4-cyanophenoxy)ethyl]-3-methyl-

ureido lethyl ester
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of DMBO (5.9 g, 0.0763 nol) and di chl oronet hane (100
m.) at -78C. After 15 mn at the sane tenperature,

wo 2qo3atxr4Ttyanophenyl ) propyl ] -1 -(2- PCT/SE2005/000890

hydr oxyet hyl )-3, 3-dinethylurea (7 g, 0.0254 nol) in
di chl or onet hane was added a % stlrrlng conti nued for 3

dor37 e i (o ﬁﬁ%@eyy%% HaOF BRI 13ty ony-
R ?W@?ﬂﬁ%ﬁ%@ﬁ%"ﬁﬂ%% e e§§V3>ea°El'f?“FHF

mhrﬁ%§ wa&geglrﬁalﬁn Klftggaﬂfé” e oger SO fﬂ um zu?wafsoc

ﬁfﬁbv@@@cﬁﬁ&é@tﬁ%h@gb!h ehnGophete.Of A6 GitivHRot bt | Be same
conpound, which was used wi thout further pur|f| cation.

Rmeperaatre dor I45Imm’$ H-tol@ywesalfonyl chloride (5.25 g, 0.0276 mol) in
rheniﬂ:)rro 3-di methyl -1-r2-(
way @ddczrhbirop dyod®p} andl thoreagtiph eikhyt Wwasethen stirred

ﬁiyné@g%)e ﬁar@p@ g?fgascgié?etzvﬁé ElH?llﬁ-Wi\@f{h %))mb Walar and wmed

@?c'éqﬁ%mge t&rgé] nﬁ?ﬂ%ﬁ gt %%%%%)ééf{e\%a‘gﬁt‘ g@ﬁ a]cF‘&rt]e washed
9) g)ﬁﬁerﬁﬁum’n it H-fl@& ESheM ddj ecan"g?agé ggltv%hf & ation

e organi c l'ayer was he res
wageRatiest pidshurd! Yol!bv?ééﬂb%r cehlith cﬁﬁﬁn%g%hly%& s1hca gel
vacuumto yreld 3 g the title conmpound as a pal e
nedihpwl S-Q5Ve . methemal ain arhlddoform) yielded 1.36 g of the title
N-{2-r7- (4- Cvanobenzyl ) - 9- oxa- 3J- di azabi cvcl or 3. 3. 11no
pomperad By pibrowatgvamay Jiquithan de (i)

7- (4- Cyanobenzyl ) - 9- oxa- 3J- di azabi cvcl or 3. 3. nnonane- 3-
carboxylic acid tert-butyl ester 4-Cyanobenzyl brom de

blethral} ! ). 9-0xa-3,7-di azabi cycl of

1-[2-(4-Cyanophenoxy)ethyl]-3-methyl-1-[2-(9-0xa-3,7-diazabicyclo[3.3.1]-

non-3-yDethyllurea, hydrogen chloride salt
7-(2-{1-[2-(4-Cyanophenoxy)ethyl]-3-methylureido }ethyl)-9-o0xa-3,7-diaza-

bicyclo[3.3.1]nonane-3-carboxylic acid terz-butyl ester (920 mg; see
Example 6 below) was dissolved in 10 mL of dry dioxane, to which was
added 10 mL of dioxane saturated with HCl. The reaction mixture was
stirred at room temperature for 1 h. The solid that formed was filtered,
washed with dry diethyl ether and then dried under vacuum to yield 400 mg

of the title compound as a yellow solid.

Preparation K

1-[3-(4-CyanophenyDpropyl]-3,3-dimethyl-1-(2-oxoethyurea

(1) 4-[3-(2-Hydroxyethylamino)propyl |benzonitrile
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3. 3. 1] nonane- 3-carboxylic acid tert-butyl ester (2.33
g, 0.01 nol; see WD 01/28992) and potassi um car bonate
W@ 3005223747 0. 026 nol ) were taken in dry acetoni PCT/BE20032800890
m.) and stirred at 600C overni ght under a nitrogen
at nosphere. The reaction m'égure was cooled to rt,
0

hreeiFtor P Peuraniel B gan ORh ey SOpUFH Pe asped
I ' % tata 4

E o CRo A R Bl iy POuRO B, 158 B4 mob and

FOBAUAT cAfchaW(1£.5° & 0433 o) in 300 mL of dry acetonitrile.

BtiffinSwads theh ¢Bhagnganht foohe terhyshage ra)v@hﬁgnﬂ @zl fitrogen

7- (4- Cyanobenzyl ) -9-oxa- 3, 7-di‘azabi cycl o[ 3. 3. 1] nonane-

stnoeaphiersy| | Thadiedctiar tmixnireyivae sfikerefi2ad gonvastratad amder

i n dioxane (25 nl, saturated with HO gas) and the _
rasieed oprepsureur dhet ¢rude dpreduet sherebybiainad ewap pusified by

The di oxane was decanted off the [ roduct i C
&&é\%@ﬁr%@ﬂg& {Hsige & Pn@ﬂﬁé‘rﬁgwgmgm wle%f?g of the

c t jeld 1.82 g of the sub-title conpound as a
%ﬂ?ﬁggggﬁﬁﬁda%ii) N- ( 2- Br onoet hyl ) met hanesul f onani de
A suspension of 2-bronoethyl am ne hydrobrom de salt
(15 g, 0.0724 nol) in dichloronethane (220 nlL) was

tihep{2d4 e yahophesylmyroppl] e (1-h8dibkyethyd)-3 Bldifmdthyluésa 30
mn. Into the resulting mxture was added, dropw se at
NCV-Diendthpleschamooml| cllokidei (29 ( 9, 110368 0moO96/asohidedrie a
reaction mxture was then stirred_at roomtenperature

PGS o ot (2 EraRy e ATB NP DT M DRAL@RIITHS & GARS anol;

I d . wi. J t bri bef

b St 4 aiey ena dhyaGe Arhe: 830D Gp 2htRlaromathane
d d f | )

RSP el SO B CPT oS Al PMEE bRt TR room tomperare

bernfgHtOl By &icheh MfudleUpRd HildRdCwith v ilePhnd R&tracted with

sub-title
dichloromethane. The organic layer was washed with water and brine and

dried over sodium sulfate. Solvent evaporation under reduced pressure,
followed by purification by column chromatography (using 4% methanol in
dichloromethane) yielded 7 g of the sub-title compound as a pale yellow,
gummy liquid.

(iii) 1-[3-(4-Cyanophenylpropyl]-3,3-dimethyl-1-(2-oxoethyl)urea

Oxalyl chloride (4.84 g, 0.038 mol) was added dropwise to a stirred solution
of DMSO (5.9 g, 0.0763 mol) and dichloromethane (100 mL) at -78°C.
After 15 min at the same temperature, 1-[3-(4-cyanophenyl)propyl]-1-(2-
hydroxyethyl)-3,3-dimethylurea (7 g, 0.0254 mol) in dichloromethane was
added and stirring continued for 3 h under a nitrogen atmosphere.
Triethylamine (12.8 g, 0.127 mol) was added (dropwise), and the reaction

mixture was then warmed slowly to -30°C. The reaction mixture was
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conmpound as a pale yellow oil. (iv)
N-(2-r7-f4-Cvanobenzyl) - 9-oxa- 3, 7-di azabi cvcl or3. 3. 11n

wWo@reo3A4231e¢1 hyl i met hanesul f onam de 4-(9-Oxa-3 PCT/SE2005/000890

, 7-di azabi cycl o[ 3. 3 . 1] non-3-yl net hyl ) benzonitrile,
hydrogen chloride salt (1 g,g43.1 nmol; see step (ii)

i led Nibf 1098 et Gt Bl o S fracint Hub. Girhlordinethane.
7 i .
SHeSRRAfC 14yt Tyl astRd Wik ol el MrfflY oyer sodium
wotfate andicbheafmted @@gﬂi&[ﬁs The tHeeéﬁltdig éﬂcesfnl&bgﬂ@,swhich
concentrated under reduce pressure an t he resi due

csaiseddvitheutefaytheppupticitidd. oned bet ween water and
di chl oromet hane. The organic | ayer washed with water
foll owed by brine and was then dried over sodi um

ul fate. Evaporation of the solvent followed by vacuum
iﬁ%@t—l@ﬂi{he residue gave 0.9 g of the title conpound

e yI

I dr.o ( i .
»; ‘. < ."-5; bt'om de (15 g, 0.0872
R L o R ke
wzabicelofB:3 dfdogaticr hetebxwlit h adidc Weprpi®t hater % g; see
organi c | ayer was washed with water and brine and
dxagwlevebelondi was sakiehatnedioBahe 20 mlapatusdted witld¢Cl gas)

requced pressure_and the residue was purified by
883 f‘éﬁ néhogTB‘fo ysaverlagsn waa despnigd angd ghe residue was

LR L AR B PR h8 o 5 o it
PaagYs %13{5;11% X@i‘fé\? solid

-(benzyl - esul fonyl - am no) -et hyl ester

V

Preparation M
N-{2-[7-(4-Cyanobenzyl)-9-oxa-3,7-diazabicyclo[3.3.1]non-3-yl]ethyl }-

methanesulfonamide

(1)  7-(4-Cyanobenzyl)-9-oxa-3,7-diazabicyclo[3.3.1]nonane-3-carboxvlic

acid tert-butyl ester

4-Cyanobenzyl bromide (2 g 0.01 mol), 9-oxa-3,7-diaza-
bicyclo[3.3.1]nonane-3-carboxylic acid zert-butyl ester (2.33 g, 0.01 mol;
see WO 01/28992) and potassium carbonate (3.52 g, 0.026 mol) were taken
in dry acetonitrile (25 mL) and stirred at 60°C overnight under a nitrogen
atmosphere. The reaction mixture was cooled to rt, filtered and the filtrate
concentrated under reduced pressure. The residue obtained thereby was
purified by column chromatography (using 5% ethyl acetate in petroleum
ether) to yield 2.6 g of the sub-title compound as a white solid.
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Met hanesul fonyl chloride (18.9 g, 0.1655 nol) was
added dropwi se at 0 OC to a solution of N benzyl

we@tdaned7am ne (10 g, 0.0662 nol, from step (i )PESE®Y5/000890

and triethylamne (27.6 m, 0.1987 nol) in

di chl oromet hane (100 ml ). Thg reaction m xture was
stirred at RT for 3 h under nitrogen atnosphere and
partitioned between water and dichl oronet hane. The

RHATICOKAEY. HBLRARA 85 finoNe Y6Hlo My B8 W arogen

brine and dried OVer sodrunrsuttate €S SOl
ehhpadeadadd under reduced pressure and the residue was
purified by colum chromatography over silica gel
Gsﬁ%@yan%mmyﬁa%@b(aﬂﬂdﬁaﬂabmy@mmtBiD}hon@ﬁe-%!—é&Béxﬁlfb acid
%éve the sub-title conpound (12 gz as a solid. (ii1)
n-PuEEasisn 2rkghwae sakiehdnylioxaie (R6)mbt baphitat@d o BCT gas)
di bi cycl or3..3. nngnane- 3-carboxylic acid tert-butyl
audl 4R KPR R SETRG ah So@B dTRGFaNse for 3 h. The dioxane

G4t S B Bk SRy A Men®Shod Sl ity
Pty and e ey g iy, 8P 1OE R RS bapia B o

ehyteksdGd3 (3.6 g, 0.026 nol) and lithiumbrom de (2.2
g, 0.026 nol) in dry acetonitrile (50 mM) was stirred
at 60 OC overni ght under N2. The reaction m xture was
filtered and filtrate was concentrated under reduced
(i s (-4 Sty pnegatfopamidé ed by col umm

R P T 207
AR
018y dhol) RN ERH! flﬂf@medfespﬁg{%oﬁ[g%&&é Was added, dropwise at

7-[ 2- (Benzyl - met hanesul T ony

0% hylethareswdfiondyl Thibréd0.¢ Y ¢, @.0796 mol%. The reaction mixture
3. 3. 1] nonane- 3-carboxylic acid tert-butyl ester g,
wag themstiyreflratmoom temperature for 3 h before being quenched with

water. The organic layer was washed with water and then brine before
being dried over sodium sulfate. Solvent evaporation under reduced
pressure followed by column chromatography over silica gel (using 2%
ethyl acetate in petroleum ether as eluent) gave 4.5 g of the sub-title

compound as a pale yellow oil.

@iv) N-{2-[7-(4-Cyanobenzyl)-9-oxa-3,7-diazabicyclo[3.3.1]non-3-y1]-

ethyl ymethanesulfonamide

4-(9-Oxa-3,7-diazabicyclo[3.3.1]non-3-ylmethyl)benzonitrile, hydrogen

chloride salt (1 g, 3.1 mmol; see step (ii) above), N-(2-bromoethyl)methane-
sulfonamide (0.75 g, 3.72 mmol; see step (iii) above) and potassium
carbonate (1.07 g, 7.75 mmol) were taken in dry acetonitrile (20 mL) and

stirred for 15 min at rt under a nitrogen atmosphere. The reaction mixture



step (iii) above) was taken in 20 nl of di oxane
(saturated with HO gas) and stirred for 30 min at

Wo omsiiexwperat ure. The precipitated solid was PCT/BE20851000890
washed with dry ether and dried under vacuumto yield
(3 g) of the title conmpound gs an off white solid.

e Rentad MR %@#Sgﬁ%g g i ey o
szﬁgﬁggiztibéioelﬁ”b %& h\%ﬁ yﬁl }ﬁéfogﬁétggﬁe? Inghe @r%azuil ayer

Mﬂshewamtﬁt Wateﬁ‘dfcﬂIovJe"ep bgfct ﬁﬁé gad)-wakh ﬁletij'xe 8Rkd %8ver sodium

m xture was partltloned ween water an

dhlfateor divepioaatéon OF glsi sollveiye foN@edasN SechhNIMIE of the
and _brine, dried over sodiumsul fate and concentr at ed.

Tedue gavR0:feg o thei titleecbropownd asra bebwarselidgr aphy over
silica gel using 3 % nethanol in dichloromethane to
afford (2.5 g) of desired product as a solid. (ii)

onic acid
%@@sul fonyl -rhenet hyl - am no et hyl ester

-
NeBBARGSNL Lol Bl 6108 ey o 3 Q3T a AL badiEs added

ropw Se
H?h&mstl hadidednekbetletidé2- 5 9. 0.015 nol, fromstep
) above) and triethylamne (4.6 g, 0.045 nol) in dry

&)MMM) The reaction m xture was

tirred at. roomtenperature for 3 h and quenched wth
%a‘fﬂé’f‘ turerpbbenzyé brasaidei L6 @ 6.0%/ mwl)ranct ethandltamine (26.5 g,

I hed th
Qs8R e s ﬂ@%ggg;fgoa ééﬁaéﬁén%ﬁuzn@%s diluted
T I ur
%ﬁ@%&%ﬁﬁ% AL ot Re Bbe LS ot tador Z"Sﬂd
S h I EP ey %ﬁﬁﬁn@t%gﬁ 8, %%Iéa‘%

@vdpoeitbd medet fodaydd HrsRRenMDhe Bie Ak %ﬁﬁfﬁhw column

chromatography over silica gel using 4 % methanol in dichloromethane as

eluent to give N-benzyl ethanolamine (12 g) as a liquid.

(i1) Methanesulfonic acid 2-(benzyl-methanesulfonyl-amino)-ethyl ester

Methanesulfonyl chloride (18.9 g, 0.1655 mol) was added dropwise at 0 °C

to a solution of N-benzyl ethanolamine (10 g, 0.0662 mol, from step (i)
above) and triethylamine (27.6 ml, 0.1987 mol) in dichloromethane (100
ml). The reaction mixture was stirred at RT for 3 h under nitrogen
atmosphere and partitioned between water and dichloromethane. The
organic layer was separated, washed with water and brine and dried over
sodium sulfate. Thes solvent was evaporated under reduced pressure and the
residue was purified by column chromatography over silica gel using 3 %
methanol in dichloromethane, as eluent to give the sub-title compound (12

g) as a solid.
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ester G) (2-Bronp-ethoxy)-benzene : A suspension of
phenol (5 g, 0.053 nol), 1,2-dibronethane (60 g, 0.319

wOodop/1237d7 K2CO8 (22 g, 0.16 nol) in dry acet onPCT/BE05/000890

(100 nl) was stirred at 60 OC overnight under nitrogen
atnosphere. The reaction mxure was filtered and the
sol vent concentrated under reduced pressure. The

resi due was purlfl ed by colum chromat ogr aphy over
giil)i ca gel Q_ %e Ie @ gc R thpheum [1 rza—
as eluent to vi Mﬁmgf%&—ié——

hiceld[8.3. I1nohaﬂe-62ca?B8k‘ﬂiﬁ/aﬁH|i¥ﬂt QYR hanol A

m xture of ethanolamné (I8.2Z2 g, 0.298 mol) and

* @0 sespemsiah oﬁymethbmmﬂimlc( 10idy 2-@eRAN ImBBlaneddl IR g?taﬁﬁno)—

above) was stirred at 120 OC for 3h. The reaction
%ﬂfml u‘?séeﬁlvéé BarQ-013Gnmal;bftomestepatiér abode), 9- r?xa—S J7-diaza-

DRSS GE N 5‘3&@%’?&%’& %Qgrde%wﬁiemﬁ%ﬁéu see
h over

O i o Cat Y it 02 o S e dmomids (2.2 &,

@T()Qérrﬁoi)gingirg)acegorﬁt?ﬁe 35’(5’ 51(115 & SHIRPYN o™t %vgr%lléht under

il Met h sulfonic

Nz r Whe heaetioll hdRitre (Was PIGRK Y& tfﬂiijaae Wg& S%éceﬁt{r%.%@a@der

ester Methanesul fonyl chloride (5.5
redueer] presputes Fhbyresitiu® wak fuifiedsy boﬁlfnhﬂ E%n%ﬁb%fa?ﬁ? over

phenoxy- et hyI am no) - et hanol (3.5 g,
Sr’rI%Fa gfglfz BYNS ey Tethangbov dichleromethatehad eluenetd Giefb(Vg) of

in dry dic romet hane (50 ml). The
t?‘SﬁB‘B tﬁf?%‘?%}?‘e}f %%S‘g‘ﬂ‘i?rred at roomtenperature for 3
h and quenched with water. The conmpound was extracted
wi t h di chl oronet hane. The organic | ayer was washed

@)Lh wat eN-BéfhyN-12:(9-o0xa-3,7-diaza-bicyclo[3.3.1]non-3-yl)-ethyil-

methanesulfonamide hydrochloride

7-[2-(Benzyl-methanesulfonyl-amino) -ethyl]-9-oxa-3,7-diaza-
bicyclo[3.3.1]nonane-3-carboxylic acid tert-butyl ester (5 g, 0.011 mol, from
step (iii) above) was taken in 20 ml of dioxane (saturated with HCI gas) and
stirred for 30 min at room temperature. The precipitated solid was filtered,
washed with dry ether and dried under vacuum to yield (3 g) of the title

compound as an off white solid.

Preparation O

Methanesulfonic acid 2—(methanesulfonvl-phenethvl—amino)—ethvl ester

(1) 2-Phenethylamino-ethanol

A mixture of ethanolamine (10 g, 0.162 mol) ar-ld 1-phenylethyl bromide (5
g, 0.027 mol) was stirred at 120 °C for 3 h. The reaction mixture was
partitioned between water and dichloromethane. Organic layer was washed

with water and brine, dried over sodium sulfate and concentrated. The
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dri ed over sodium sulfate and concentrated. The
resi due was purified by colum chromat ography over

wa@Rlosaz7gel using 2 %ret hanol i n di chl or omet haPeT/aB2005/000890

eluent to yield (4 g) of the title conpound as a
yel | ow sol i d. Prepar ation grl fl uoro- rret hanesul fonic
aC| 2- (benz rlf uorometﬁ

nesulfon g et g
Wag purf 1?@ e Wﬁp FhremaiogIapty eré lusg 3 %

B A GB lofe &%@ds%&%rpihﬁﬁcta% S

(2 g, 13.2 mol) and di i sopropyl ethyl amne (5.1 g,

6.9 M, 39.7 nmol) in dichloronmethane (160 m) at 0 0C
E'Ddl\/l%marn%%f@hc ARRID Y AIRRARE B8N F1%heheth ho tHy?988r
at nospher e. € reaction m xture was quénche

Midteinsdntioayl cidotide (4Btd) T hinolowes hddwl d@pgxam at 0 °C to
| ayer was washed with waterand dried under sodi um

swdlhsteredsedlutinn of Vapsmsthydamindethaned(c® ¢, ﬂr(l:lésnob from
af forded 500 of the title conpound as_a an oil

ster sRrabovehamel e tbﬁlﬁanne ﬂrﬁffb@i S4@od) in dry dichloromethane
554@1% S s it bt b APl L o ShetassrioP il

Rpeged ViR, a5k e s BTNt o e
HRA R IMNE The 0MBsnie Qe Qv dsOwiBheangith Reat&r #fEbrine, dried
product was purified by ‘col um chronmat ography over

eV waligal sulfatmchc@ﬁcrmtfawalo The nedded vas pueifieaisy adumn
eluent to yield 5 g of the sub-title co ound as a
phnqumlajogl( ymbns]ﬂl]@aagehus;mgr& % methdnol in dichloromethane as

I-benzﬂ) 3- e hyI urej do) - et hyl ester nBuL| (2.8 N,
EIUGII!'[EPYIQ pRNGGRE0Hd - 78 0C to a sol ution
of 1-

Preparation P
Methanesulfonic acid 2-[methanesulfonyl-(2-phenoxy-ethyl)-amino]-ethyl

ester
(1) (2-Bromo-ethoxy)-benzene:

A suspension of phenol (5 g, 0.053 mol), 1,2-dibromethane (60 g, 0.319
mol) and K,CO3 (22 g, 0.16 mol) in dry acetonitrile (100 ml) was stirred at

60 °C overnight under nitrogen atmosphere. The reaction mixture was
filtered and the solvent 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 a solid.

(ii) 2-(2-Phenoxy-ethylamino)-ethanol

A mixture of ethanolamine (18.2 g, 0.298 mol) and (2-Bromoethoxy)-
benzene (10 g, 0.0497 mol, from step (i) above) was stirred at 120 °C for 3
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benzyl - 1-(2-hydroxy-ethyl)-3-nmethyl-urea (3 g, 0.0143
mol, from (i) above) in 30 M of dry THF and stirred

w@roosar4t enperature for 30 m n under nitrogenPCT/SE2005/000890

at nosphere. P-Tol uenesul fonyl chloride (3 g, 0.0157
nmol) in 20 m of dry THF wag dded dropw se at -78 0C

nd,stirred for h under nltr en at npsphere. The
e e iraptigam it Wat Bar Lo hedvgsn AR B o

Dbt ST S BBl SRSt i HHE LR, crtea

bvep 90(1113rrf’/§d]?atté‘ ana ohSeritA&d. %&@J@Qﬁéﬁpsg $$UolkAn

yield e title conmpou as a

Ehﬁﬁﬁﬁt@@t@h 3)\«5& Rivsed] fueitigcd %?hiéthanol in dichloromethane to
2- (benzyl - et hanesul fonyl -am no) - et hyl ester

Bffoad €3.8| §)afithe stib-ditledsoni@ouindys 4 6olfd.nmol ) was added
dropwise at 0 OCto a well-stirred solution of

N-benzyl ethanolanmine ( 1 g, 6.6 nmol) and

trieth Iam 2.8 1 I d| chI ororret hane
t L ture for 1 h and quenched V\/lthvvater The

was extracted w th dichl oronet hane, the

M&ﬁﬁh&s IS NIBFiQ8RS S gMS@M} Shs aﬁﬂéd‘@r(gﬂglsg'b &f0°C

over SO vent evaporation unaer re uced

o6 aSsell @tn‘ré@bd)l&ﬁ@ﬂ di2-CRpheAbxSEth ﬁb}ieﬂién@l/g 5g,0.0193
silica gel using 2 %methanol in chloroformas eluent

afdlofroedstep (8) @bO\Cﬂ‘) anddriethylemivertd @ngl 65& nholyin dry
Exanpl es Exa
ﬂlcrfggr(om nFiogn&( a‘hgjﬂmthawm vessEradahr@ny| ) et h

Craptispe 3"53%3‘ SEBEt BB, e DA comprund tas cxragted
%@.ﬁﬁd@f&pn%%%p}or@g’n BRI R Wb U rne,

dried over sodium sulfate and concentrated. The residue was purified by
column chromatography over silica gel using 2 % methanol in
dichloromethane as eluent to yield (4 g) of the title compound as a yellow

solid.

Preparation Q

Trifluoro-methanesulfonic acid 2-(benzyl-trifluoromethanesulfonyl-amino)-

ethyl ester
(i): Triflic anhydride (11.18 g, 6.5 ml, 39 mmol) dissolved in 90 ml of DCM

was added drop by drop to a well stirred solution of N-benzyl ethanol amine
(2 g, 13.2 mmol) and diisopropylethyl amine (5.1 g, 6.9 ml, 39.7 mmol) in
dichloromethane (160 ml) at 0 °C and stirred at room temperature for 1 h
under nitrogen atmosphere. The reaction mixture was quenched with water

and extracted with dichloromethane. Organic layer was washed with water
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W@ 1@5m3y74and stirred at 600C overni ght.

urei do} ethyl ester (0.50 g, 1.24 mmpl; see
Preparation D above) were mxed in dry acetonitrile
DCM ( 1BCTYRIE2005800890
added, together with 0.5 g of PS-NCO

(poI ymer - support ed isocyanat . The m xture was

Th
Iﬁé‘{éle g[r"BH{‘?E PO%H@ ﬂﬁf atgy %é%j@\{aal%%(%anpg t1rergc1ucedepressure

s_then eluted with
%@F%P?ﬁ%-sg’teﬁﬁg gc@)%aaw product was
further purified on a Horizon prep colum (40 g, A
DCM | %wveOH), B: DCM MeOH(NH 3-sat), 80:20. G adient
PrafifatoroRer 1080 nl). The product was then further
urified by prep. HPLC and finally extracted with
488l {0niy. gcid 3-(di-benzyB3-mmthlyblrded)-efhyl betet i t| e
conpound.. 13C NWVR (100.6 MHz, CDC 3) d 162.2, 161.5,
i@é&ﬂdﬂlﬁ%ﬁé@&m&nﬂmﬁ@ng 3, 115.3,

7.3, 56.1, 49.2, 48
ég i 4t|‘u§§ gf gl‘—benzy ethano a’rmne (3 g, % 0198 mol) and N, N*- d1methy1

E'Sn- R SR LN Breadhs bb%’%cﬁ&%ﬂ%wég%ﬂl%ﬁsﬁ?%e SRT

I
D e A RSPt LRt A chatogmaghy syttt
gglt wing 0. ‘%Q%@haﬂelﬁﬁ dictiletome@anEae BRIeat i@ iefd 815  of the
abov an -
B)@bfﬁlﬂ)e compaang, a8-adliqurid- bi cycl o 3. 3. 1] nonane (0. 36 g,
1.65 mol ; see WD 01/28992) were mixed in acetonitrile
(12 ). The resul ting sol ut| on was divided into 3

iz S%‘@??"'I%%?;O“iﬁz'rﬁgw r%gﬂﬁﬁ%?!?é Eazrql{w‘fé%%ﬁa-,
i S s S L Rl
in30 milafldry TeRbhd sliskd apoime téiﬁ{)éiﬁtlﬁfb £6280 ﬁﬁﬁrhnder

el uted. The product was then eluted wt
nitrogen atmosphere. P-Toluenesulfonyl chloride (3 g, O 0157 mol) in 20 ml

of dry THF was added dropwise at =78 °C and stirred for 3 h under nitrogen
atmosphere. The reaction was quenched with methanol and solvent
evaporated under reduced pressure. The crude was purified by column
chromatography over silica gel using 12 % methanol in dichloromethane as

eluent to yield 2.5 g of the title compound as a solid.

Preparation S
Ethanesulfonic acid 2-(benzyl-ethanesulfonyl-amino)-ethyl ester

Ethanesulfonyl chloride (2.1 g, 16.6 mmol) was added dropwise at 0 °C to a
well-stirred solution of N-benzyl ethanolamine (1 g, 6.6 mmol) and
triethylamine (2.8 ml. 19 mmol) in dry dichloromethane (10 ml). The

reaction mixture was stirred at room temperature for 1 h and quenched with
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DCM MeOH(NH 3-satd.) 80:20. Analysis by 1H NVR showed

resi dual oxabi spidine starting material, and so the
w@e@daeiz4mas di ssolved in DCM (30 nmL) and 300 PgI/6E2005/000890

pol ymer - supported i socyanate was added. The resulting

m xture was then stirred ovgrnight. Filtrati on and

i A G R T M S
W& Whilkdil wah watee briheefidl U EHer(shdfuf sHHhteOfSonPehE aric

acid. The resulting mixture was evaporated and
eyapsuitioadirider vedueed presazs fallyiwvad bg\@hmine Rhréhgn
623 ng (59% of the title conpound as a colourless
qendidica ge3QsiNgR 04 methanad i cHIOPoforMHE, 1@ afjorded 6.8 )
137.7, 134.3, 129.3, 128.5, 127.3, 119.2, 115.3,
of dhe Gitlesgmpoved a5 2 Bauid, 59.0, 56.6, 56.4, 47.0, 44.9,
39. 3 Exanpl e 3 N-r2-(4-Cvanorhenoxy)ethyl| -
N-(2-r7-(4-fluorobenzyl)-9-oxa-3J-di azabi cycl or3
%n 3-yliethyl |nmethanesul fonamde (i) 7-(2-
=Cyanophenoxy) et hvnnet hanesul f onyl ani no
)ethyl) 9- oxa-
3, 7-di azabi cvcl or 3. 3. 1] nonane- 3- car boxyl i c acid
Hsembplbut yl esterTo a suspension of
N—(2 bronnethyl) N-[ 2- (4- cyanophenoxy) et hyl ] net hanesu
6-9e0x33 0 1diapabicyclels. Prldwon-8tylosthdl ]| dB§2€4- and

anhydros OtaSSI um carbonate (3.6 g, 0.026 nol) in

%LW&&M&MOO n) was added

Dpoxa-d, 7- di - bi cy.cl a[ 3, 3. '

t-s‘éﬁ?sg-ﬁ%-waﬁ%az%%gc‘lbﬁs 313e6 0 GLE Y fmofsgeyio
t 0C

AT b BSYEREL Sttt ReltPS (T2 bdlople R dmy -

Lﬁlﬁu@q&hw@st@y(mwg, lQﬁQmﬂol(tééé?rﬁg&aﬁbhtl? hB&v %frl mixed

concentfated. The“crude product s further pduari

ihyry atetonitdly @Gahby aagp byirréd iat 602C @otini 8t TZOMreShmL)
eluent: chloroformnethanol, 99:1). Yield: 4.2 ¢
Wm;@g@led together with 0.5 g of PS-NCO (polymer-supported isocyanate).

The mixture was stirred for 2 h, then filtered and evaporated. The crude '
product was put on a SCX-II (cat ion exchanger)-plug, which plug was then
eluted with DCM:MeOH (NHj;-saturated), 80:20. The product was further
purified on a Horizon prep. column (40 g, A: DCM(1%MeOH), B:
DCM/MeOH(NH;-sat.), 80:20. Gradient 0-30% B over 1080 mL). The
product was then further purified by prep. HPLC and finally extracted with
DCM/NayCOs (ag.) to give 193 mg (51.9%) of the title compound.

*C NMR (100.6 MHz, CDCL) § 162.2, 161.5, 136.2, 134.3, 129.9, 128.6,
127.7,119.3, 115.3, 104 4, 68.6, 67.9, 64.2, 61.4, 57.3, 56.1, 49.2, 48.7

Example 2
N-[2-(7-Benzyl-9-o0xa-3,7-diazabicyclo[3.3.1]non-3-y1)ethyl]-N-[2-(4-

cyanophenoxy)ethyllmethanesulfonamide, tartaric acid salt
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(i )N-r2-(4-Cvanophenoxy) et hyl |
-N- F2- (9- oxa- 3J-di azabicyclo [3.3.1 I non-

w@200b)1e37mv nnet hanesul f onam de To a sat ur at ed sPCT/SE20N5/000890

of HA (g) in dioxane (100 nL) was added 7-(2-{ [2-
(4- cyanophenoxy) et hyl | met hargsul f onyl am no

?ﬁ%{ﬁ% liifada s %gjx-?‘f-ab%%'&l(%L%YleﬂBdlryﬁthég%%ﬂfoegl-s

reac?1D on&m%}gér ©; rr%’dI ? gfﬁq‘%}i g%ﬁ%%%{lg? téﬁ‘}g?)OVﬁﬂand 3-
ngeﬁgyu%xé@swaﬁz%tmcyag ?g gﬁ&%anegfolo?)r?gm haﬁfm?“%f%% %0

and product (sem -so

0IL)289A0) evere ariged i a@et@mnﬁf&ﬁl@hﬂ?n%e &6t B@l“im()ﬁQJvas
nm.) was added and the sol vent was agai n concentrat ed

Tividedvarto Bequprl parts ywvhizhamerefputdh yictdveayw vebyels. K@(SO;J,
dri ed under high vacuum Yield: 3.0 (99% . (iii)
I@ A 2-g D46 8wen] é‘fﬂﬁ)@dﬁéﬂﬁyﬁacfl\we@e} 'cm(% the reaction was run in

'4-fl uor oben

the, MiGTeVAVE A ééy%‘%rl%{o@ 1@1%%6‘[ ﬁtyl 00rét: h“éh@ Eqction anixiues were

Mt oimBEE AR R R o 5 R A Gk pidn Siugs el
Qrith POV a@R6nifi RN ]Dtl\@%é’?g @9?(? ungil p)l (rela nfelg?]%polar

bronnnethyl 4-f1 uorobenze

6206001 (HRdBEEn @1uted 3 THePrbdue wasden aled viith
m crowave vessel and then heated in the mcrowave

D& Mle RN H5-satidn) 80:20.680alysThey MDNVR shewed rdsiduatd

and .puton a SCX-11 plug. The plug was washed w th DCM
gzehispiding startinganpigsial adeotby prgdwcérwmhewwmn DCM (30

%ﬂgdadﬁ%@g\%gp ‘ﬁg’i’%\gf %EWWP%EQC%@Q%W%SEQ ed p’?‘he resulting
s b S

f)f el hRBShrée by '\g"d)dﬁé‘ﬁ’ el’l% %Dér%s)ﬁlgﬁf é%ﬁgveﬁ f@ gﬂianol

conpound 13C N 125. 7
cb®hich Wad addedlB @qﬁwa]le&ﬁ (148. 6 mg) of tartaric acid. The resulting

mixture was evaporated and dissolved in water. Freeze-drying overnight

then gave 623 mg (59%) of the title compound as a colourless powder.
“C NMR (free base, 100.6 MHz, CDCL;) § 161.7, 137.7, 134.3, 129.3,
128.5,127.3,119.2, 115.3, 104.8, 68.6, 67.6, 63.8, 59.0, 56.6, 56.4, 47.0,
44.9,39.3

Example 3
N-[2-(4-Cyanophenoxy)ethyll-N-{2-[7-(4-fluorobenzyl)-9-0xa-3,7-diaza-

bicyclo[3.3.1]non-3-yl]ethyl ymethanesulfonamide

(1) 7-(2-{[2-(4-Cyanophenoxy)ethyl imethanesulfonylamino lethyl)-9-oxa-

3,7-diazabicyclo[3.3.1]nonane-3-carboxylic acid tert-butyl ester
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128.0, 116.6, 112.8, 112.7, 112.6, 102.3, 65.9, 65.0,
60.3, 56.3, 54.0, 53.7, 44.4, 42.6, 36.6 Example 4

WORN0BALH4Tvanophenoxy) et hyl 1- N- (2-r 7- (pyri di n- BEWRE2005/000890

aet hyl ) - 9- oxa- 3J-di azabi cycl or 3. 3. 11non-
3- ynethyl}nethanesulfonan1d

ﬁd{ %S‘%PPP%%’&-%&‘? ﬁﬁﬁet el § E?eé‘{rgy%i(ﬂ?ﬂlﬁewfgﬁaﬂyﬁbne%ane-
pyrl d %&)eg @% gée %?&pab V?%agm %ncll\g}hé/drous
?’r‘??a}?iél?%%{?é’%‘e?h%? & P%?iﬂn%*fﬁﬁ‘%@%‘@&{)ﬂﬁﬁ%@o"%g@ s

added beoxi-3 TudiazadscyRIFREN 1 RivRaAE-B0¢arbdRMid S8 rkRIbuMAS
que%ched Wit h 11§/I KZggtq nfl and Waasr tfg%l vt

mhm; é4§§ 100 KdmoTheee Y @01]@8992{)3 andalse yaahast witthrd ot
nL) and the organic |ayers were conbi ned and

éb@]oﬁtlﬁ@fb@t 50r38° ¢ exverrughtand ftoticomplaticmyofothe seatmgr@phy
o ML, et s
bofgr @%Zth&f}séﬂﬁéﬁ 5 CO@%P%,%@%%E iy Giipagelei0-420

eshy ethenl chibtofortt&Bthnat, F9.05" Yield, 42 g 6% 11

9- oxa- 3J-di azabi cvcl or 3. 3. p nonane- 3-car boxylic acid

t-butv | esterl-[2-(4-Cyanophenoxy)ethyl]-3,3-dir

&8} Ny[2-(4-Canomtenioxl Jetingh N-2-50-ox ask@-dPaeibidalo [38. Gnon-

above% was taken in dichloronethane (100 niL).
mﬁthﬁnﬁslﬂlﬁ@ﬁamll de[ 3. 3. 1] nonane- 3- car boxyl i ¢ acid

157 it €91 on P a0 5 Ve SRR -
h%@@%&ﬂ%yogﬁﬁﬂ&ﬁﬁﬁémaﬂem iRl é%%afffy-dlaza-

bicyclo[3.3.1]nonane-3-carboxylic acid terz-butyl ester (3.5 g, 0.0070 mol;

see step (i) above), after which the reaction was stirred for 1 h. On
completion of the reaction (as determined by TLC), dioxane was decanted
and product (semi-solid) dissolved in methanol (25 mL). After
concentrating the methanol, dry ether (50 mL) was added and the solvent
was again concentrated. This was repeated twice and finally the product

was dried under high vacuum. Yield: 3.0 g (99%).

(i11) N-[2-(4-Cyanophenoxy)ethyl]-N-{2-[7-(4-fluorobenzyl)-9-o0xa-3,7-di-

-azabicyclo[3.3.1]non-3-yl]ethyl ymethanesulfonamide

N-[2-(4-Cyanophenoxy)ethyl]-N-[2-(9-oxa-3,7-diazabicyclo[3.3.1]non-3-
yDethyllmethanesulfonamide (0.079 g, 0.2 mmol; see step (ii) above) and 1-
bromomethyl-4-fluorobenzene (0.040 g, 0.21 mmol) and K,CO5 (0.041 g,
0.3 mmol) were was mixed in a microwave vessel and then heated in the

microwave reactor for 15 min at 160°C. The mixture was filtered and put
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g, 0.024 nol) was added at 00C, and stirring was
conti nued overnight at roomtenperature. The reaction

worzoosuem4mas diluted with water and extract ed PET/RE2005/000890

di chl oronet hane. The organic | ayer was washed with
wat er and brine and then dr| over sodium sul fate.

TG duedng s glngucl LebRela (6.5
%wﬁ’l T (B rarie plighe ptodus frds Ypphe 03 49

CH: M@OH@NFE s%tc?Y 450‘%0 ATH) H})f@(&% vfas%rfﬂ@d on &) g Horizon

2 6-2.3(m, ,
% %htém@s@wpmemnﬁﬁ(wbmm WJM&‘!DEID eBE!DCM/MeOH(NHg,-
et hvD- 9- oxa- 3J-di azabi cvcl or 3. 3.
Isatsh)a%0:20. cardsboayt] 0-258c Bd 27 @ L I@Jm&l fmstiens)}) whichgase
of toluene-4-sulfonic acid 2-{
163[mg (@2 dyeeiptheiblegampgund. 3- et hyl ur ei do} et hyl

SRSl By 0T a7 L 008N 20, R0 Lo
(S50 BT A R SERS aRIQ 00 208561

aqef opigride (15 nb) was stirred at 450C for 24 h. The
reaction mxture was diluted with 20 nmL water and
extracted with ethyl acetate. The organic | ayer was
washed with water, brine and dried over sodium
dixainple4 Sol vent evaporation under reduced pressure

f ol I ovved by col um chr.omat ogr aphy over SI I i ca gel
AR T A aNORDE YR LAY ~Iy- - e ATEY '!. P Ehlh JHHOX3

LN

l[f % %ﬁ%o{aﬁéno%ﬂ&ﬁ?ﬁl%ﬂ(w oxa.'_% %&%zalﬁé%mta% a]non-?:—

yDethyllmethanesulfonamide (79 mg, 0.2 mmol; see Example 3(ii) above)

and pyridine-3-carbaldehyde (36 mg, 0.34 mmol) were dissolved in DCM
(4 mL) and shaken for 1.5 h. Sodium triacetoxyborohydride (144 mg, 0.68
mmol) was added and the mixture was shaken overnight. The reaction was
quenched with 1 M K,COs (2 mL) and was then phase-separated. The
aqueous layer was washed with DCM (3 x 3 mL) and the organic layers
were combined and evaporated. The residue was purified by
chromatography on silica, which gave 66 mg (68%) of the title compound.
®C NMR (125.7MHz, CDCl3) § 161.7, 150.6, 148.7, 136.7, 134.4, 133 4,
123.5, 119.2, 115.35, 104.8, 68.5, 67.6, 60.9, 58.8, 58.5, 56.9, 56.6, 56.3,
47.1,454,39.1

Example 5
7-(2-{1-[2-(4-Cyanophenoxy)ethyl]-3,3-dimethylureido }ethy])-9-o0xa-3,7-di-

azabicyclo[3.3.1]nonane-3-carboxylic acid tert-butyl ester
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7-(2- ( 1-F3-(4-CvanophenvDpropyl | -33-dinethylureido
| et hyl)-9-oxa-3 .7-di azabi cvcl or 3. 3.

wop@saesI4B- carboxylic acid tert-butyl ester PCT/SE2005/000890

| - [ 3- (4- Cyanophenyl ) propyl ] - 3, 3-di net hyl -1 - (2- oxoet hyl
Jurea (6.5 g; see Preparatiepy K above) was taken in

oL ATERPRg e q@xﬂ‘&%% d%mfﬁifvéﬁa@é'a 3oy Blep (45 gesee
FappaatoN (o 86 b ciRedin BrctoroBnaRid ol S:t5ph -

f
FRELAREI, Tt 98, gfy1¢ £ B0 001

wasl; sen W O Wa 2 8992 noflloty edt by SRl QoBes adid (@ 47 ®.0245
reaction m xture was quenched with water and extracted

welh wazaddadored neastion Thixtaregaas stifred for Was NuBHON (1.54
and brine and dried over sodi um sulfate.
Sobg)@#? a%%ﬁr degrit 0F 6} pashadrning pas condauddoovdrpight at

RS CHiRat N St i ied 5?@”%&%?’@@
%%E%?‘s“%‘%%@ﬁa%% TSR TIE EN Y —

én@%rf\ﬁe%nﬁrﬂler?ﬁ%ed %Vgpsé’thﬁfh s(lﬂfatg lS'l)lve t ﬁb?-&uéﬂfoﬁowed
H, 2.88-2.78 (m 4 H),

By srificatidhiby lEn. chitorﬁmogiaﬂﬂy, yilel&é’d {te, titkd-bompeodidd S,
9 H Exanple 8
(0-Belzyl - N-{ 2-r 7- r 4- cvanobenzyl ) - 9- oxa- 3, 7- di azabi cvcl

e N 500008 Tooouich 310, 695 g 280 65 10§ (oand
(D133 ey e s oy & B30 21460 4392350

ﬂH Q%;ge%élr epa?at |ﬁ‘g§SI mggve) OQ?mOOg (The ?éaci ion

m xture was stirred for 1 h at room

Example 6
7-(2-{1-[2-(4-Cyanophenoxy)ethyl]-3-methylureido }ethy])-9-o0xa-3.7-diaza-

bicyclo[3.3.1lnonane-3-carboxylic acid fert-butyl ester

A mixture of toluene-4-sulfonic acid 2-{1-[2-(4-cyanophenoxy)ethyl]-3-
methylureido }ethyl ester (1.35 g, 3.233 mmol; see Preparation I above),
9-oxa-3,7-diaza-bicyclo[3.3.1]nonane-3-carboxylic acid tert-butyl ester
(1.48 g, 6.466 mmol; see WO 01/28992) and potassium carbonate (1.34 g,
9.7 mmol) in dry acetonitrile (15 mL) was stirred at 45°C for 24 h. The
reaction mixture was diluted with 20 mL water and extracted with ethyl
acetate. The organic layer was washed with water, brine and dried over
sodium sulfate. Solvent evaporation under reduced pressure followed by
column chromatography over silica gel (using 2-2.5% methanol in
dichloromethane)'and further purification by preparative HPLC yielded
920 mg of the title compound as a white solid.
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tenperature. Benzyl brom de (0.155 g, 0.9 mml) was
added at 00C and thereaction m xture stirred at rt for

WQ2005/1731¢7 r eact i on quenched wi th wat er, extracPedSEi00$000890

di chl or onet hane, washed wth water, brine and then
dried over sodiumsulfate. SRJ) vent evaporation under

rheduc ressure,., foll b | um ch t ogr aphy of
ie" PE3 BT E Fucy Bloctle datindVocts BaC nDRGHo! |

chl oroform as eluent) gave 160 ng of the title
conmpound as a pale yellow solid. 13C NWR (75 Mz,

%@ d 143.76, 136.07, 132.059, 129.30, 128. 74,
.14, 128. 04, 118.83, 110.74, 68.17, 62.60, 57.70,

J6(241-[35498yarsphddyl) brbp$8-3 4 Xi8bthAfrel8o ) FAANY-8x 23 7-di-
N-(2-{7-r3-(4-Cvano- phenoxy)-pro
azabioyoil .3 I dosae-bicashuixytid.agid Arpbutyl ester

?is/3l -et hyl ) - N (2- phenoxy- et hyl ) - met hanesul f onam de

(-

-6yapepkgmybpsepyl]-3,3-dimethyl-1-(2-oxoethyl)urea (6.5 g; see
Bt i Fee) B Gk FL e hito miethana1 00 il b i was
AR O 8 202 Bl oA L noprge--carbovsyliccasig pergcdu!
FieBla oo QOB sl RORDEAOT AL iR

2,141 @.6857600C Tivereat b nHRARE whislshPRAToRY TPEARES ©-
The reaction mxture was filtered and sol vent

Saidd(ENdR&d 2irihe357 mdlicwds pddedbar ¢°C. TRGrieswdy eon@sued
purified by colum chronatography over silica gel
Q¥R aywRemARBIPeratuLs. chhoresstion aniature vedsuprenched wiithe

hiader s By ST Y i itfr R hin s priniafavey vob-ased
Y25t pofl e gl e Topidty Riirdee) Sctderfyevipbiagiong
fSlldwed by pubfichBohlby Tolurtn RRrdmAB gkaptly oV silicaF (Bsing

2% methanol in dichloromethane) yielded 7.5 g of the title compound as a

yellow, gummy liquid.

"H NMR (CDCls, 300 MHz); § 7.57 (d, 2H), 7.28 (d, 2H), 4.09-3.9 (m, 2H),
3.80-3.74 (m, 2 H), 3.23-3.1 (m, 6 H), 2.88-2.78 (m, 4 H), 2.75 (s, 6H), 2.63
(t, 2H), 2.52 (t, 2H), 2.3-2.1 (m, 2 H), 1.83 (t, 2H), 1.44 S, 9 H)

Example 8
N-Benzyl-N-{2-[7-(4-cyanobenzyl)-9-0xa-3,7-diazabicyclo[3.3.1]non-3-y1]-

ethyl }methanesulfonamide
To a suspension of NaH (60% in oil, 0.039 g, 1.64 mmol) in dry DMF
(10 mL) was added N-{2-[7-(4-cyanobenzyl)-9-oxa-3,7-diazabicyclo[3.3.1]-

non-3-yljethyl }methanesulfonamide (0.3 g, 0.82 mmol; see Preparation M
above) at 0°C. The reaction mixture was stirred for 1 h at room

temperature. Benzyl bromide (0.155 g, 0.9 mmol) was added at 0°C and the
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We@@bo0eB48. 11non- 3- yl ] -ethyl

H, bs) Exanple

10N-Benzyl - N- (2-r7-(4-cryano- benzyl V9- oxa- 3. 7- di aza- bi
} - benzenesul f onaPCTSEIDNS/000890
Benzenesul fonic aci d 2-(benzenesul f onyl - benzyl - ani noy -~
ethyl ester Benzenesul fonyl ghloride (2.2 m, 0.0175

so%‘(')nt | oln %ﬁgﬁ\ﬁg’g‘%ﬁ)gﬁ It z?lhgt'n“ol C]i?té‘g?sn \éﬁ‘lﬂlﬁfh%hlrf{?{sﬁg’vaé%
B P OEckicrofThane AR08 3B wafbrnbifpe pa o dried
oiver sediuat sulfas SERRAE 8% d%aﬁ@ﬁ uéd@r &Hﬁc&vﬁfé‘éélﬁ% Wiided

wat er. The conpound was xtracte

biy columo ol cmawgraplyeot the rayidhe Wasr yi/ﬁs,éa gel (Wisirly 3@t er
brine and dried over sodium sul f ate. vent

mm@tm&m@ﬂﬂmﬁ aeelueny gavedslrmg aufffthxr tide cOnfpoundfas a
PAEIPIRDY Skt st op v thout further pur i cation ()
o oROE oM. CCE T N8 80 Bl b Lo Bam st 24

3%@?232?2’3&’? S T, F L r AEP0 ST A1 562ke75 0, 333,

51048, 18399, 30r1@m step (i) above),
4- (9- xa- 3, 7-di azabi cycl of

- Bx8mpl@fn- 3- yknet hyl ) benzonitrile, hydrogen chloride

1 16 mml fronlw prep M(ii) above) and

{ dALéé{e 3%?@@ E [f-@n-tg%‘é? S :% 3112%3 Xopeapxy]-
R LR % iy uéénef“’%?’yl(%@dﬁ%o&l%@%ﬁ% Rt peie-
o M A M S5, 4.5l
preparation P above) and dry K2C03 (1.69 g, 12.3 mmol) in dry acetonitrile
(100 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 3 % methanol in dichloromethane as eluent to give the title

compound (1.4 g) as a liquid.

'H NMR (400 MHz, CDsCl3) § 7.57(2 H, d), 7.30 (2 H, d),7.03-6.89 (5 H,
m), 4.22-4.12 (8 H, m), 4.03-4.00 (3 H, bt), 3.79-3.71 (4 H, m), 3.37 2 H,
m), 3.12 (2 H, m), 3.00 (3 H, s) 2.85 (2 H, m), 2.83-2.76 (2 H, m), 2.50 (2
H, bs)

Example 10
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7.27 (5 H m), 4.45(2 H s), 3.85 (2 H bt), 3.72-3.64
(2 H bm, 3.37 (2 H m, 3.0-2.89 (4 H bm,

wWQ@2005423746 (6H, bnm) Exanple PCT/SE2005/000890

1IN-1 2-r7-r2-Cvano- benzvD- 9- oxa- 3, 7-di aza- bi cvcl or 3. 3.
11non- 3- yI | - et hyl }- N-r2-(#g cvano- phenoxyy
3 oz fi%0 19 al_\‘,;i b2ndAe GIORI3. 34 1on:3-

FOR = N I OoXa o, o azda- Dl Cy
nesul f onam de (0. 079 g, O 20
jﬂ @ﬂe@iﬂf})n @‘éabenzomtrl le (0.041 g, 0.21
(1mehie@ad1famhmm beRicdRShfch awdm Bhuminfd)-@#el eter0. 30
was adde ry acetonitri 4 m). The m xture
B&m&nhetalf@xwm&ﬂonda Qv Or(rlé'fdlmb]) o/vas(arlﬁlemdmup‘@§e at 0 °C
1600C) and was then filtered. The flltrate was ]boa ed
toonwellestiread siutor pfhNgberzyll ethanotaxines] g, 9

mf@%%%éﬁa%ﬂn n?’aﬁg&séa&x&%h"“' °r°”‘“@@rga T or e
reieton bl At Er Rl S e bef i 1R ARd aRBhetea wiin
ws&?ephé gbﬁgo{lﬁd VAs W aped t@ﬁh%&ﬁﬁrd&ﬁé’cﬂéﬂ&é ofBsnic layer

PUT | romat ography on silica gel using

WHEBIRAGH watd Whet ssHid 4dd arB®Bivar scdidincdul e Bilhane as
el uent, which afforded 57 my (55.9% of the title
Wzgjmmkbldundﬁﬁieﬂlmd(mﬁsufe wEordaDQI63) ofithestesied produd 2s

78, 130.64, 130.24, 127.71, 125.27, 116.56

a $055d 5Bhis W dissctlytakesior et step wihew, fu@h@@ﬁﬂﬂ%ﬁ@ﬂ
55.85, 53.80, 53.58, 44.66, 43.17, 36.36 Exanple 12
N- ( 4- Cvano- benszN—

33,}1?93{&}7} @,gnggnem% il;}%drl de (O 013 g of a 60%

SUSPENSTON N M ner a _
A suspension of benzenesulfonic acid 2-(benzenesulfonyl-benzyl-amino)-

ethyl ester (0.33 g, 1.04 mmol, from step (i) above), 4-(9-Oxa-3,7-diazabi-
cyclo[3.3.1]non-3-ylmethyl)benzonitrile, hydrogen chloride salt

(0.5 g, 1.16 mmol, from prep M (ii) above) and potassium carbonate (0.64
g, 4.64 mmol) in dry acetonitrile (10 ml) was stirred at 60 °C overnight
under nitrogen atmosphere. The reaction mixture was filtered and the filtrate
was concentrated under reduced pressure. The residue was purified by
column chromatography over silica gel using 10 % methanol in
dichloromethane as eluent to yield 80 mg of the title compound as a liquid.
I'H NMR (400 MHz, CDCls) 8 7.67-7.63(1 H, m), 7.58-7.50 (6 H, m), 7.30-
7.27 (5 H, m), 4452 H, 5), 3.85 (2 H, bt), 3.72-3.64 (2 H, bm), 3.37 2 H,
m), 3.0-2.89 (4 H, bm), 2.75-2.16 (6H, bm)

Example 11
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oil, washed with pentane) in anhydrous
N, N- di net hyl formam de (4 nlL) was added

wWORq03AR37471 4- Cyano- benzyl ) - 9- oxa- 3, 7- di aza- bi cyrCDFB2085/000890

-1]non-3-yl]- ethyl}-nmethanesul f onam de (0.109 g, 0.30
nmml ) at GC. The mixture wag stirred for 2 hours
iihe~the~t e éat was,, al

er (5 m) was

fodrs at T oont t enper at

q@qeqz-(ﬂh@a@@mxgﬁéﬁfm’m%29@-6§&I3eﬂ-dxﬁz%§»igycglg[13;.% 17-

di chl or onet hane (3 and 't he cbénbi ne
hew&-gl)wethyl |-dnéthehavtfona2 &Y. a7l gg:o.aeqmrfo@}, ebroitho-
vacuo. The crude product was purified by
olethytehesgonistile @H04i pj @21 geinol)simianiydhanopotassitmat ed
wi th ammoni a di chl oronet hane as el uent, which afforded
garbppatesR). (k) 2,41-39 mamel)twas adsiedslipacetoairilev@ (d25The

Mz, CDd d Jb43. 69, 142.72,. 132.69, 132.46, 129.68,
gxtugs was figaied byjmigcrowave jmradiation {15 minugs, 160°@nglayas

Rep3Rey PR o i natia S e Sradcabem (o
R RO T S el el PR

Mchbmitritetdid diehlobemBthane/M&hings 02265 19?%%‘
was added drop by drop at 0 OCto a sg lfteiggn B%hnlde

~ prodent withé2(Wa modthamolrsatirated, widh QiB8omialih dé¢toromethane.

triethylamne (3 g, 0.0298 nol) in 25 nm of DCM (dry)
Thefidiratea eanertratedrinyagua nad the crudegendactwappeifed by

SRS S i T
S Ror AN I, witRth FRora@d 39%hE 58 Dab) 6 the ife
compound.

C NMR (125.7 MHz, CDCls) § 159.06, 139.57, 131.78, 130.64, 130.24,
127.71, 12527, 116.56, 115.58, 112.75, 110.56, 102.33, 65.84, 64.92,
58.67, 55.85, 53.80, 53.58, 44.66, 43.17, 36.36

Example 12
N-(4-Cyano-benzyl)-N-{2-[7-(4-cyano-benzyl)-9-oxa-3,7-diaza-

bicyclo[3.3.11non-3-y1]-ethyl }-methanesulfonamide

To a suspension of sodium hydride (0.013 g of a 60% suspension in mineral
oil, washed with pentane) in anhydrous N,N-dimethylformamide (4 mL) was
added N-{2-[7-(4-Cyano-benzyl)-9-oxa-3,7-diaza-bicyclo[3.3. 1]non-3-yl]-
ethyl}-methanesulfonamide (0.109 g, 0.30 mmol) at 0°C. The mixture was
stirred for 2 hours while the temperature was allowed to warm to room
temperature. At 0°C, 4-bromomethyl-benzonitrile (0.065 g, 0.33 mmol) was

added. The mixture was stirred for 2 hours at room temperature, whereupon
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col uim chr omat ogr aphy over silica gel using 3.5 %
nmet hanol in dichloronmethane as eluent afforded 4 g of

wo b@saedr4titl e conpound as a liquid. (ii) PCT/SE2005/000890

N- benzyl - N- (2-r 7- (4- cvanobenzyl V9- oxa- 3J- di azabi cvcl or
3.3.11non-3- yllethyl }-N, Ngdinmethylurea ()<al yI

Rrir Gl il aled “5‘@%‘1“6?%8 i Yeirafitgt with
Qh&ﬂbﬁfrﬁé@hﬂ@(?x(ﬁ Wa}erdatﬁg C@ltn?h{c?%dolig%{lﬂcqg}’ "(ﬁ_reéigie&

| - Benzyl -1 -1 2-hvdr ox

bebMapbO, hndoostanrtéd ihayR) The Hide grdaﬂbpw Hﬁ@a by
(10 mM). (1 g, 4.5 mol) was added dropw se at
tchngreategraphyaomositica gel nging emthme dafietted xhlthltanﬁﬁ@naane
tenperature Trleth%/I amne (1.8 M, 12.9 mvol ) was
sideromethae axcelyaat, pvhich e‘éfordedﬂhmg (M9 %A of tiae tidel t 0
-30 0C. ,Reaction m xture was quenched with 10 % aq.
CPRRO8dei d (10 M) and extracted with

ors MR P, SO T b VA 2 R G .48 oo,
T30 TR, K038 LERRETAPIEORAG A 8 5 050 aR L7

a5t Bemea aken in DCM (25 m),

4- (9- Oxa- 3, 7-di azabi cycl o

3. 3. 1] non-3-yl net hyl ) benzonitrile (960 ng, 3.4 nmol)

was added at 0 OC. The reaction nmixture was stirred at

ght quenched with water and extracted with

nic Iayer was vvashed W th water

/ qale 22 gln n." ] Ad [S/ériﬂnon—fi—

rany QR nd I reduced pressure foIIovved by
i chromat ogr aphy over silica gel

e as el uent
E&Iﬁr‘cl‘g&nml s was further
NUNLdﬁr%@hﬂ)baﬂé m%:l%%@oﬁ@e @38 2008288 %hol) Reastdddel drop by

conpound as off ite sol
drop at 0 °C to a solution of N—benzyl ethanol amine (3 g, 0.0198 mol) and

triethylamine (3 g, 0.0298 mol) in 25 ml of DCM (dry) and stirred at RT for

3 h under nitrogen atmosphere. The reaction was quenched with water,
extracted with dichloromethane, washed with water, brine and dried over
sodium sulfate. Solvent evaporation under reduced pressure followed by
column chromatography over silica gel using 3.5 % methanol in
dichloromethane as eluent afforded 4 g of the sub-title compound aé a

liquid.

(i) N-benzyl-N-{2-[7-(4-cyanobenzyl)-9-oxa-3,7-diazabicyclo[3.3.1]non-3- .
ylethyl}-N'.N'-dimethylurea

Oxalyl chloride (1.14 g, 9 mmol) was added at —78 °C to a solution of
DMSO (1.05 g, 13.5 mmol) in dry dichloromethane (10 ml) and stirred for
30 min. 1-Benzyl-1-(2-hydroxy-ethyl)-3,3-dimethyl-urea (1.05 g, 13.5
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APl - MS: (M+l) =448 Exanple 14 N benzyl-N
(2-[7-f4-cvanobenzyl)-9-oxa-3 . 7-di azabi cvcl o F3. 3.

wabkwwsn2B47yl | ethyl }acetam de (i) PCT/SE2005/000890

N- Benzyl - N- (2- hvdr oxy- et hyl ) - acet am de Acetyl chloride
(0.858 g, 10.8 mmmol) was adggd drop by drop to a

Sl urbii BV 18 9 Mo ikinans (Lcthnp” (' € mhno
%&m&&@@&%g‘éé i%éQl’rn@ C}égl?%rﬁm%%déﬁ%ﬁﬁngic&)ﬁﬂﬂﬁgd for 3 hat

at nosphere e room erarute overnig

thesdra tdrhpéranie. THEMGTRHinW (118 MAtEr 9 %ﬁﬁoBWé&aﬁ{eg at —78

wi t h di chl oronet hane. "The organic | ayer was wa

WCtamdvihe eeactibh Pixiare WasHEardied bo 66 °AnRedeti @InaXRire was
sodi um sul fat e. Sol vent evaporati on under reduced

areschadewithdi0 Bvasi ciyicaeidith) wily anhextracagphyidv er

é}il ica etLl‘usi g 5 % et hanol in dichloronethane as
q})égqongq M edCaregny lgyer; was Wéélmdewﬂbrhmmnda@n%over

bt 'ﬁ'ill?f?\fﬁ{%(?lrv%f( S APOEH A edused pressue Hiclded 0P

Biscﬁldénﬁﬁélﬁgdeﬂslaeﬁ@%i'd. l acet am de Oxalyl chloride (0.57

g, 4.5 nmo

was added at -78 0OC to a solution of DVMSO
[BiS@. 7S fgbg.zufg@ir%)l)nwﬁs dieh @keh o DERL 23181 A-[8-D:A0817-di-

stirred

hizdisayglbE B (1 Padny Byttt fhenyonitelea960eng 03 48nsholBwas
mmol : fromstep (i) above) dissolved in dry

added & Q et FameeaCEoninyixiere vaasstrait R sweatight) gusacted

tepperature and stiryri ontinued for 3 h at the sane
PaHDAG and eXFRrEs At Afshlotomethane. Orgamiedayeries waskad

ey- . ' ' d - 30
St e i g GG B SRS 9 e Gyrueiton ¢
: At
S50 A0t 3 A 9 o
50et dilfts pellafigy 630%@Bthanol in dichloromethane as eluent yielded

i

0.5 g of the desired product. This was further purified by prep HPLC to give
0.3 g of the title compound as off white solid.
API-MS: (M +1)=448

Example 14
N-benzyl-N-{2-[7-(4-cyanobenzyl)-9-oxa-3.7-diazabicyclo[3.3.1]non-3-

yllethyl }acetamide
(1) N-Benzyl-N-(2-hydroxy-ethyl)-acetamide
Acetyl chloride (0.858 g, 10.8 mmol) was added drop by drop to a solution

of N-benzyl ethanol amine (1.5 g, 9.9 mmol ) and triethylamine (1.5 g, 14.9
mmol) in dry dichloromethane (20 ml) at 0 °C under nitrogen atmosphere
and stirred at room temperatute overnight. The reaction was quenched with
water and extracted with dichloromethane. The organic layer was washed

with water, 10 % aq. NaHCO3, brine and dried over sodium sulfate. Solvent
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evapor ation under reduced pressure yielded 0.51 g of
crude al dehyde. This (0.51 g, 2.6 nmmol) was then taken

WO 00BXTA47¢20 m ), 4-(9-Oxa-3, 7-di azabi cycl of PCT/SE2005/000890

3. 3. 1] non- 3-yhnet hyl ) benzonitrile, hydrogen chloride
salt (0.57 g, 2.6 mmol; frO@% tep M (ii) above) and

S B R B B Sho ol oo
Ao SR aee! LAg A ap iR, B %ﬂ%@@#&ﬁﬂ'&%ﬁ#&%ﬂi%@ﬁ%ﬂd

%gg%‘f@lqﬂe &&glféd%@a{l@tréy@fmne The organic | ayer was

washed with water and brine and dried over sodium
sul fate. Sol vent evaporation under reduced pressure
foll owed by purification by columm chromatography (two

(nhﬂsbermyéd\l—é 2t [i7e(#-ainobsnzyd)-3-cmed fadiakabioyclo[3.3.11non-3-

di_ chl oronet hane as el uent vyielded 430 ng desired
ace €(430 ny) mas agai n purified by prep HPLC

E@g@%h%h FRE Rl Erieh aar e BHed e o Sareplution of

SRR b PR b DR B Red for 15
YﬁheN-EBﬁ’z}mN 21yl eg{J bR IRRamRR W8P b! § 8ol SRlnf it

evaporati on under r pressure a

o) abbec) dibsatved irpdtyndicAbremeitaut d5 nﬁﬁ?lwd‘é&ddeﬂ’*ﬂr&pﬁﬂsg at
Exanpl e 15 N-benzyl-N {2-r7-(4-cyanobenzyl)-9-oxa-3

the shinge temnparetuse BB StirringhoontBued for 3 h at the same temperature.

|l ethyl}pro ane 2 sul fonam de (i)
ek f%ﬂa@@lﬁh F oy L2 omped) wm@taaﬁcfct@dﬂmmuon

R R A S P ! gﬂﬁhgo %
@. Hricpdf T shl R BT LR ARt TR v oG

BveP SRR8Y Shed RAth brine and dried over sodium sulfate. Solvent

evaporation under reduced pressure yielded 0.51 g of crude aldehyde. This
(0.51 g, 2.6 mmol) was then taken in DCM (10 ml), 4-(9-Oxa-3,7-diazabi-
cyclo[3.3.1]non-3-ylmethyl)benzonitrile, hydrogen chloride salt (0.57 g, 2.6
mmol; from step M (ii) above) and molecular sieves (500 mg) and stirred for
1 h at room temperature. NaBH;CN (0.24 g, 3.9 mmol) was added at 0 °C
and stirring continued overnight under nitrogen atmosphere. The reaction
was quenched with water and extracted with dichloromethane. The organic
layer was washed with water and brine and dried over sodium sulfate.
Solvent evaporation under reduced pressure followed by purification by
column chromatography (two times) over silica gel using 3 % methanol in
dichloromethane as eluent yielded 430 mg desired product. This (430 mg)
was again purified by prep HPLC using 1 % acetic acid in acetonitrile as
eluent. Acetonitrile was then evaporated under reduced pressure and the

residue was partitioned between 10 % NaHCO; and DCM. Organic layer
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waeowsam7sul f at e.

reacti on was quenched wth water, extracted with
di chl or onet hane, washed with brine and dried over
Sol vent evaporation under redRCESE2005/000890
pressure followed by purification over silica gel

using 10 % ethyl acetate in etrol eum et her as el uent

affodedtesu t|tlec gnd as,an oj | i
¢n washed with water and rgl%e and ed over sodium suifate Q)

{Sﬁw S8 Y e el alh R ol el e

I)CBIME . 0237 nol) was added to a solution
l(?P}hxa 8)a(sélhjif(ﬁlrlde (1.5 g, 0.01 185 nol) in dry
(juthk/fnglﬂjﬁﬂ ® (25 mM) at -78 OC and stirred for 10
m n. Benzyl -(2-hydroxy-ethyl)-carbam c acid tert-butyl
ester (2 g, 0.0079 nol; from (i) above) in 15 nm of
DCM was added dropwi se at the same tenperature and
samgladScont i nued at sane tenperature for 3 h,
hlamne the lr)eactlonlmxture

¥ine and dried over sodium

l’éﬁq’[ﬁl ( zsﬁlv&edggy @t‘l’l@ﬂot{a%'ﬂrﬁﬂ é&ﬁ}f Bt HEHHGELPr € S S ure

ot tie desrred al 2.5 gj as an |iquid.

;{Bb§)202(759 g, 0.0861HBl) )wé@aefddbh @1@01999%15 Qt 9Wc>%tar§o1mon of
9- oxa- 3, ya dlazablcyclo[s 3.

Il\]—bemz;& cfamel bydind €912p0i088 ichel) iy dghivrohhethagde (30dl)
(1.98 g, 8 mol, from Mi) above) and MgS™ (2 g) in
and stirtedllap renmtteraperatue avieynightiusddrmitidgén atrdosphered dhe
ni trogen at nosph re Met hanol fol |l owed by
m?@mwasoqweewg dy Unigter: %gacgrabw&hef};e hioremethwae] washed

%ﬁhﬁ*ﬂ a4l e M@? SUFT R SRl e G aRpERtisfoigh seduced
g??csvent ebgvgg:ﬁfﬁ%ﬁﬁ Lg{ar re uceﬁéégfgﬁﬁj?(g% gﬁ%’i ace&atg in

pefrbleugabihen a§t‘ﬁfen§ hffoffRdaRE sHiS TR cOnpIRId@IDL) | hi‘an ofl.
chl orof orm as el uent afforded the desited product (1.

g) as an off white solid.

(ii) Benzyl-{2-[7-(4-cyano-benzyl)-9-oxa-3,7-diaza-bicyclo[3.3.1]non-3-y1]-

ethyl }-carbamic acid tert-butyl ester
Dry DMSO (1.8 g, 0.0237 mol) was added to a solution of oxalyl chloride
(1.5 g, 0.01185 mol) in dry dichloro methane (25 ml) at —78 °C and stirred

for 10 min. Benzyl-(2-hydroxy-ethyl)-carbamic acid tert-butyl ester (2 g,
0.0079 mol; from (i) above) in 15 ml of DCM was added dropwise at the
same temperature and stirring continued at same temperature for 3 h.
Triethylamine (5.5 ml) was added, the reaction mixture was warmed to ~30
°C and quenched with 10 % agq. citric acid. The compound was extracted
with dichloromethane, washed with water and brine and dried over sodium
sulfate. Solvent evaporation under reduced pressure afforded the desired

aldehyde (2.5 g) as an liquid. This (2.5 g, 10 mmol) was then added to a
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(iii) 4-r7-(2-Benzylairiino-ethyl)-9-oxa-3,
7-di aza-bicvclor3 . 3.1l non-3- ylnethyli-benzonitrile

whr@sarg4saturated with HO gas (10 m) was adPerSE0%000890

solution of benzyl -
{2-[7-(4-cyano- benzyl) - 9- ox&,3, 7- di aza- bi cycl o[ 3. 3. 1] n
5

Mot lr 4 {045, 7- SRR 1S i 1 gBheq-Slthctby R i Fieg

e ko HECK D AN Ay D YR

38 dyeaichi@entiaeaiet @0 mBrAel g@ﬁﬁ;@% éqg{rl%lgemﬁgggﬁhed

with dry diethylether (4 tines vacuum
tamlg'sm%mréﬂlée&)ahbl 00 il felibwed blyNABAPOMNN@. 16 g 51 Bmisl)
a powder. Vv ] i

Naseattelpd -and [the reéaction onixtaieemasystirgecboreerlight dTha adictivn s
r3.3.11non-3- yliethyl )propane-2-sulfonamde )
,gupnc}(egi\ggh Nateerbagedywith dicklerogethane, washed with brine

R e AU S
%@115&%&’5?/ opr%ﬁé&é 6%/%{‘?1(1)1 r'%i/l E@ﬁ#}é |3glaéo I?lg&’f%tob{l{ cihq%)%rm as
RTtRIn) aFfBsdcadde @le@a@e*d prdduct {01590k iﬁlﬁ%\%g gﬁgt Wu; or 1.5

h. The organic | ayer was separated, brine

and dried over sodiumsulfate. Solvent evaporation
under reduced pressure foll owedby purification over

§iil)i c #-fel2-Benaglantnosethiy9-axeBat e7idiapebicytkitndetlhen-3-
Wd the desired product (280 ng) as
o1 was further purified by prep HPLCd

.1 9%FA | i il , d d .red

Dhotats iyl i L an G0mB Bt e b Taioe ah ety
. i

DR R ey D oRE BT e B S SRS 1ty -
exdRafidhtdnetiRy] sesuoash BIBSHIE G]E)I* agadi%%tm betle

conpound (140 ng) as anh of T-white so
dioxane and stirred for 1 h at RT under nitrogen atmosphere. The reaction

mixture was diluted with dry diethylether, and the solvent was decanted.
Precipitated solid was washed with dry diethylether (4 times) and dried
under vacuum to give HCI salt of the sub-title compound (0.5 g) as a

powder.

(iv) N-benzyl-N-{2-[7-(4-cyanobenzyl)-9-oxa-3.7-diazabicyclo[3.3.11non-3-

yllethyl } propane-2-sulfonamide
4-[7-(2-Benzylamino-ethyl)-9-oxa-3, 7-diaza-bicyclo[3.3.1]non-3-

ylmethyl]-benzonitrile (0.5 g, 1.33 mmol, from step (iii) above) was taken in
30 ml of DCM / 10 % aq. NaHCO; (1:1) and sﬁned for 15 min. Isopropane
sulfonyl chloride (0.28 g, 1.99 mmol) was added and stirring continued at
RT for 1.5 h. The organic layer was separated, washed with brine and dried

over sodium sulfate. Solvent evaporation under reduced pressure followed
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w0 bwsa2xtescri bed herei nbefore),

APl - MS: (Mt1l) =483 Exanple 16 The fol |l owi ng conpounds
were prepared, fromappropriate internedi ates (such as

anal ogy with methods described herein: (i) tert-butyl
[2 (7 {2 [[2-(4- cyanophenoxy§§t hyl ] (et hyl sul f onyl ) -

G rgﬁxﬁeéts f;:@]3 gel Zlé}nl& %@Lﬁxéqt@ﬁmmrweum ether as

T
Jﬂlﬂﬁef pustfié® B? #énpo B ﬁ@ﬁ‘;% ';EI%' 1ﬂ acetonitrile), evaporated

[ 2- (4-cyano xy) et

ﬁlﬁd[sﬁre(d%rcﬁﬁbi’@mﬁ@" @AY the Fesidue was partitioned between sat
oxoet hyl ] - 9-oxa- 3, 7-di azabi cyclo [3.3. 1] non-3-yl

Mﬁ@@an&@(ﬂm&hﬂ drganiw ldecr waywashed with brine and dried over

52 (4-cyanophenoxy)ethyl ] -N-(2-{7-[ 2-(4-met hoxypheny
ispdim grldaten§olvent @Watrorduadmdycﬁcbpmssme afforded the

[f_!}{' 3-§I E ,{gﬁdﬁ r%ta?if}/f){f)a 6}S@f1§yi{§am nocar bonyl )

9- oxa- 3, 7- di azabi cycl o[ 3.3.1]non-3-yl]-N-(tert-butyl)a
cetam de; (vi) 2-[7-(2-{(am nocarbonyl)

lefggx et hyl ] am no} et hyl ) -
[@PI(-MS; gpg?azabl %:lzlcl 0

[3.3.1] non-3-yl]-Nbenzyl acetamde ;(vii) 2-[7-(2-{

am nocar bonyl ) [ 2- (4- cyanopl i enoxy) et hyl ] am no
ﬁmpﬁ;;@ oxa- 3, 7- di azabl cyclo[3 .3.1
]Ton 3-yl.]-N-(1-nethyl-1- phen Iethyl)acetam de;

weifo lowmg compounds Were prepared, from appropriate intermediates

y_ Lg}ﬂ qr;sgth&;% Xes)cn%e((l ﬁeiemlgéf(z)ré)d' &dotd %pght%noor)%g/) %a?géyl \gv?e th

?:'i@t{f&ise%g%h%e@hgé%s‘] di azabi cycl ot S. S. 1 Jnon-S-y

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

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

(iii) N-[2-(4-cyanophenoxy)ethyl]-N-(2-{ 7-[2-(4-methoxyphenyl)-2-
oxoethyl]-9-oxa-3,7-diazabicyclo[3.3.1]non-3-yl }ethyl)-
methanesulfonamide;

(iv) N-[2-(4-cyanophenoxy)ethyl]-N-(2-{ 7-[2-(4-methoxyphenyl)-2-
oxoethyl]-9-oxa-3,7-diazabicyclo[3.3.1]non-3-yl }ethyl)urea;

(v) 2-[7-(2-{ (aminocarbony!)[2-(4-cyanophenoxy)ethyl]amino } ethyl)-
9-oxa-3,7-diazabicyclo[3.3.1]non-3-y1]-N-(tert-butyl)acetamide;

(vi) 2-[7-(2-{(aminocarbonyl)[2-(4-cyanophenoxy)ethyl]amino }ethyl)-
9-oxa-3,7-diazabicyclo[3.3.1]non-3-yl]-N-benzylacetamide;

accordi ng to oPCTH$E2005/000890
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(ix)
N-benzyl - 2-(7-{2-[[ 2- (4- cyanophenoxy) et hyl ] (et hyl sul f
w@rgos)237ami nol et hyl }-9-oxa- 3, 7-di azabi cycl o[ 3PCBSE2005/000890
. 1] non-3-yl)acetam de; (x) 2 (J- {2 -
[[2-(4- cyanophenoxy) ethyl] g

R R R r—————.

Fi“%@%% P L o

am nopé ﬁhyy)aoatanﬁde7 di azabi cycl o
non3 )ethyl] - carbamate; (xil)

1
( MI)I(; ?ﬂ‘% ftﬁﬂzltrlyml)'];)é’z (7—){{22[—[12{(3-%0@&1@13(‘?9&&?1)]@ﬁﬂhylsulfonyl)-
r me sul f on
a?/n no]aﬁ}lﬁé |e}hy@}x9x<ax%377 diaaabisiyclptd.3[ 13nan-B} yidavetamgideace

KT R DAL (T 3264 £yanenhemosy sty s thylekom) ) e
t hv' | abfibrecthyty @Y&@aqeWe&;ézz&fc?&%ti.Eﬁﬁﬁgﬁ‘.%?y%%?a%{u“d%e

XIV

2- -{ A- h
BroysC R CEogebs el ity DRl By
t hyb 7- b }r%tﬁm 2 z

%g- [g )ﬁdagandéﬁéeéﬁ?égﬁﬁll%ﬂ/&pggﬂxgm(y di az aﬂbpgl';c/é)ﬁo

[ 3. 3 ¢lhybac@amiidd;et hyl Yurea; (xvi)

N[ 2-(4- cyanorhenox éet hyl ] -N-(2-{7-[2-(4-met hoxypheny
Of) et hgﬂr -butyl 2474 276/[ i(4-&9nepkemlpropyl] (methyBulfbnyl)-

! ey By 5 e 87 G b o (S d Tacn-3-yDethyl]-

[3.3.4]8 g&ﬁ&ryl }ethyl)-N-[2-(4-cyanophenoxy) et hyl ] urea
;o(xvri 2- (4-cyanophenoxy)ethyl ] -N-{2-[7-( 2-

(hilnenyNed&vt bt X(‘iﬁ]“ 82-{13- (4—c?r%r%wqe}lzll)gropyp)gmeshylsulfonyl)-

di azabi cycl o[3" 3 non- 3-yl
N- [ 2- friry] ethg D@ rsxay3 Ftdiszdbity i 3.1 ror- 3y adetathide;

()élf;:nm)ﬂ%ﬁ%bmy&%bmﬁ ‘Bdibkabicy&oy3. B et hyh- BU}’lﬁﬁhyM [3-
'QT ((33 Cﬁ{%cya%%pﬁgrllﬁgﬁ%gdl]rorllle?ha%esul)f nrgnmdle] o oxa- i aza

(xiv)  N-[2-(4-cyanophenoxy)ethyl]-N-(2-{7-[2-(2,6-dimethylphenoxy)-
ethyl]—9-oxa—3,7-diazabicyclo[3.3.1]non—3-y1}ethyl)urea;

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

(xvi) N—[2—(4-cyanophenoxy)ethyl]-N-(2-{7-[2-(4-methoxypheny1)ethyl]-
9-oxa-3,7-diazabicyclo[3.3.1]non-3-yl }ethyl)urea;

(xvii)  N-(2-{7-[2-(4-acetylphenyl)ethyl]-9-oxa-3,7-diazabicyclo-
[3.3.1]non-3-yl1 }ethyl)-N-[2-(4-cyanophenoxy)ethylJurea;

(xviii)  N-[2-(4-cyanophenoxy)ethyl]-N-{2-[7-(2-phenylethyl)-9-oxa-3,7-
diazabicyclo[3.3.1]non-3-y1]ethy1ﬂ}urea;

(xix)  N-[2-(4-cyanophenoxy)ethyl]-N-(2-{ 7-[2-(3-fluorophenyl)ethyl]-9-
oxa-3,7-diazabicyclo[3.3.1]non-3-yl }ethyl)urea;
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WO 20882374 N- [ 2- (4- cyanophenoxy) et hyl ] - N- ( 2-

[3.3. 1] non-3-yl
tetiiyl)-N[2-(4-cyanophenoxy) et hyl ] net hanesul f onam de

{7-[(6-met hoxyryridin-3-
yl ) met hyl'] - 9- oxa- 3, 7- di azabi gycl o[3 .3. I]non 3-yl

%ﬁi@%:x% éﬁ&rﬁz?wﬂ . g;g[im{fgegll}(qﬁé%%fﬁy? ozaﬁﬂﬂgzaaglocyclo-
X
}rlnét h§| ]3 33&;?13393: XIL}FWAg-ﬁ?E%E (Jygi(l‘ilcgg%enoxy)elhyquethgne-

N‘[Z(z& enoxy) ethyl] - N (2-
{7-[4- ?rl uor énet hyl ) benzyl] -

?X)@)X?n gqe Yz@%&aﬁbﬂa/&io&&%tﬁylymwﬁ b BEMbk) PRidiAMRS Ul
N-{2-] m)memyiw oﬁa@-szyuiazabmyaloﬁs B:dheaabigyedyd)-3. 3. 1]
non-3- yl]ethyl }-N

[2 (4 m}wpﬂselfonga)mid;yl ] met hanesul f onamni de; (xxv)

{W{ 4- Njfﬁ%&g%é)ﬁ(ﬁy&%?y{]eythﬁ] N-gz {7-[(4,5-dimethyl-2-furyl)-

ﬁ:tn ﬁghbﬁhﬁﬁ ﬂ%’é a gﬁnﬁ G023 3 Fnon 25ty €t Y1)

N[ 2- (4 Q&}ﬁethyl] N-(2-{7-[4- (et hyl sul fonyl
) benzy ggiafsg di azabi cycl o [3. 3. 1] non-3-yl

}’)@&/2)” N@M?éﬁ%ﬂhﬁ%@ﬁ?}e@@ylu\fg \{'71-[%4 (t]f'l uorom %’DF?IIZQII]_

(4- cyanophenoxy) enyl | oro
oxa- 3, - oyw—a,ﬂaﬁngmbycl{)ﬁi 3. 1]410’1138 ﬁ}@ﬂhilbhﬁﬂhanesulfonanude

} met hanesul f onam de ; (xxviii)

k<¥)1_7\2 ( N-¢{ydite(ghrarosopearyi)orome-§ I-dinzalicsclo(3.Budnabdnzy
3 7 d| Xﬁﬁ’éﬁ}’é}f@{ @ﬁ@yaqqﬁwngxy)e}@flmﬁmﬁmm@md@nam
iR o N@&%@%@%@gﬁ»@f&@%&% U o

N 12 (RS e T A 4 In RS iy 20

{7-13- ﬁie&ha{degﬁlf@ﬂﬁ}ﬁué)benzyll

9- oxa- 3, 7- di azabi cycl o[ 3

(&v)] NDIREB(4-cy atdphehory edndbM-(2-¢Tddi @esthylsulfonyl)benzyl]-
9-oxa-3,7-diazabicyclo[3.3.1]non-3-yl }ethyl)methanesulfonamide;

(xxvii) ~ N-[2-(4-cyanophenoxy)ethyl]-N-{2-[7-(2-fluorobenzyl)-9-oxa-3,7-
diazabicyclo[3.3.1]non-3-yl]ethyl }methanesulfonamide;

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

(xxix)  N-[2-(4-cyanophenoxy)ethyl]-N-{2-[7-(2,5-dichlorobenzyl)-9-oxa-
3,7-diazabicyclo[3.3.1]non-3-yl]ethyl }methanesulfonamide;

(xxx) N—[2—(4-cyanophenoxy)ethyl]-N—(2-{7-[3—(1Iiﬂuorbmethy1)benzyl]-
9-oxa-3,7-diazabicyclo[3.3.1]non-3-yl }ethyl)methanesulfonamide;

(xxxi)  N-{2-[7-(4-cyanobenzyl)-9-oxa-3,7-diazabicyclo[3.3.1]non-3-
yllethyl}-N-[2-(4-cyanophenoxy)ethylJmethanesulfonamide;

PCT/SE2005/000890
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(xxxi) N-{2-[7-(4-cyanobenzyl)-9-oxa-3 ,7-di azabicyclo
[ 3.3.1] non- 3-

wQ bjostipsh} - N- [ 2- (4- cyanophenoxy) et hyl ] met hanesedT/sE2and/ah0890

e; (xxxii)
N-[2 (4- cyanophenoxy) et hyl ] -d¥ (2-{7-[ (2, 6-di chl oropyri

y/mt N17-6-ipmoBheneRyls gl Ay Rol 5@ finlompyrigirfy)
II\I;[Z (mangdhenox% tdéﬁ%?idﬁ_c@%%l](n&}r} é{”eﬂhy@l nmet hy

OX¥flethanesulfonamide
3, 7-di azabi cycl o[ 3. 3. 1’] non- 3-yl ] et hyl } met hanesul f onam
dexxiif) X A¥I[R)(4-cyanophenoxy)ethyl]-N-{ 2-[7- din-4-ylmethyl)-9-oxa-
N[ 20(4 cyanoghengxy) etyl)ﬁyl ] { E (Ify(n 5- |yrret h%cl)l SOX
azol - 4-3,7Adjarabivpicle[8-kmon-3 —yl]ethyl}methanesulfonarmde
7-di azabi cycl o[ 3. 3. 1] non- 3- )i\l ’)/8
o n S5l (Gravenaphenogdafiyl]-N-(2-{ 7-[(3,5-dimethylisoxazol-4-

N[ 2- Mﬂ)%%e%ﬂyﬂtbeg%%)’? E}Qaialcycfo%?a% ]%S)n- 3-y Ie?he}}l)h-yl 3

th| azdl

et h gﬂfgﬁf’ﬂﬁ&éabl cycl of S. S. | j non- S-yl Jet hy"net
hanesu onam XXV )

Nbet) (N-$Y78 Qﬁﬁﬁﬁﬁﬁéﬂﬁ@%fh@jm-@:{%[(z 4-dimethyl-1,3-thiazol-5-

{7-1(1- et hyl -1H
yl ) met kyinletByl)>Ro8a-B; Hidazabicoylo] 331 130dd 39 el chéthind-

) - net hanesul fonam de; (xxxvii)
N-[2 (sulfyamp;lﬂenoxy) et hyl ] -N-{2-[7-(3- phenyl propyl)-9

d&a‘z’ab ﬁ«&%{%{%ae@nl}wﬁwww {ntéd rraetdy il Hoinaidagel-2-
(XXXVi i

N- [ 2- (Xb)&%%%ﬁe%&?ﬂ‘%ﬁ’@wleﬁ BAIpauGayedsheny )

pro ry
9- oxa- @e}ha(lﬁeasggf B cyc d[ 3. 3. 1] non- 3-yl }et hyl ) net hanesul

‘f(;a&am @B{Z(l—’é&hﬁéphenox&ethﬁrl]-N-é2 [27(3[ %he(lgll%ré)%nz 3 -9-0xa-3,7-

N-[ 2- (4- cyanophenioxy) e

l) - diazabicyclo[3.3.1]non-3-yl]ethyl Jmethanesulfonamide;
9- oxa- 3, 7-di azabi cycl o[ 3. 3. 1] non- 3- yI}ethyI)nE

Uit DU ey b pHorogy ety N2~ (T-[3.cyanoptionybpropyll
|N5 s géam%/a?g %%323&@55@’3 ]1]n0n 3-y[1}eti1§11)$ne?ﬁar£%tsg%ln?a%qlz
ZJQX ? -f'f—(éf %58 stiediotd RAMIENAZ- T L 3B %&% yci?am
N‘ { 2 [ 1‘(%‘)%’1} 81 xR YRS o 3 DY fioh- 157 ARFBAEUEEL 3

yI ] et hS’lhlfOINtrﬁﬁl‘e(“r cyanophenoxy) et hyl ] met hanesul f onam d

Xyp eny

(xl) N-[2-(4-cyanophenoxy)ethyl]-N-{2-[7-(2,6-dimethylbenzyl)-9-oxa-
3,7-diazabicyclo[3.3.1]non-3-yl]ethyl }methanesulfonamide;

(xli) N-{2-[7-(4-tert-butylbenzyl)-9-oxa-3,7-diazabicyclo[3.3.1]non-3-
yllethyl}-N-[2-(4-cyanophenoxy)ethyl Jmethanesulfonamide;

(xli)  N-[2-(7-benzyl-9-oxa-3,7-diazabicyclo[3.3.1]non-3-yl)ethyl]-N-[2-
(4-cyanophenoxy)ethyl]-N',N'-dimethylurea;

(xlii)  N-{2-[7-(4-cyanobenzyl)-9-oxa-3,7-diazabicyclo[3.3.1]non-3-
yl]ethyl}-N-[2-(4-cyanophenoxy)ethyl]-N',N'-dimethylurea;
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W boosji23M4T 2-

i

F\Ii([ I2|%7 benzyl - 9- oxa- 3, 7- di azabi cycl o[ 3. 3. 1] non-3-yl ) e

(4- cyanophenoxy) et hyl ]-N , N - di neP¢iyBE208%000890
xLiii

(N-{2 [)7 (4- cyanobenzyl )-9-oxg®» 3, 7-di azabi cycl o[ 3. 3. 1] n
Rif N-[2-(4- -

3 1 2 hyl }ih r%[?’ e S N %‘ﬂHOT‘N“ ey ur

ea; (xl b 11-9-

N[ (2X( ??:ygn opha n]oxyo)xgt 3hzx|dlazablc o33 1 mons ety Dy -
uororretiﬁiylﬁf)llyli@ﬁayl] 9- oxa- 3, 7- di azabl cycl o[3 .3

%nonms }ethyl)-N, Nrdi net hyl urea; (xlv)

KIp)2- ( -@-&41 H@WP@Y)WHI}]H EHZ 7764 ﬂubidbéh%dwzb‘ia)égl

non-

N ar nRg P SRET ExipPy: 3-yllethyl N N'-dimethytorea;
P~ (e e RRREARAN D TN il Gibilbomehonyy.
penzyi O:chal3 LRI 3501 okl BTy ey el !) N

", N - di methyl urea,
N-[2 (dinwgthplupdenoxy) et hyl ] - N, N -di met hyl - N-{2-[ 7- ( 2-

enyl et hy
?lvla)(a N [Z -d-ayamphynmbethﬁllmmndﬁnyﬂﬂy@u\hxb}[vf@aphenyl-
XLVl

N- [ 2- f?ﬁl}é@%@ﬁﬁén%ﬂwébwcl]o[m(lzn{aﬁ-q-y}]emycma@pheny| )
oxa gﬁg’%‘%’éﬁ“@?@?‘b‘[@@hﬂ]er(Zs{M?éflwamopMem)emym]ef)-

'Pﬁ'eﬁé%s A l?%fr@‘f%ﬁ?ﬁ?“% Eirt%l. B b BEHENAY) diowthylugea;
o S gl A o P SR

| ur ea;

d toxpt 3, K-di2z cdo h3a
I nﬁ?? dldz;zaikgz?y(/clﬂg[ 3[]3 O%]L%%} 3- vl)] efl\ﬁ (ﬂl}nethe}élure(arl )

R 0> @\m;(am@nemeg?o)gwm—mr{ 2diteth2-Rbeny) 23 hukiyio-

oxa- 3 ?@ﬂ zabi ¢
[3 3 o 9/?;2] 8t h@ﬂa}iﬂ%@ﬂdﬂ&ﬁlllﬂmﬁzﬂkihyll}wea .
thy| f\fl SRS eyt N7 G banyletyi b oxe 37

| ?nx ae 3 d?az%@épﬂ [S%C1 163 ARy Dl the S i fone g der 0" ' Tona

(- [ 2- Mf;ym?@ﬁtﬁfm&ﬁehwﬂmbu%ﬁ[é - {2 fetiobh8Q1fethy1y-o-

rhenyl ) et hyl
oxa- 3p¥a-Gi adarabicytio] 333 14630y Feityl #héthihdsiRbiangsy! f

o N 2-(4-cyanophenoxy)ethyl}-N-(2-{ 7-[2-(4-fluorophenyl)ethy1]-9-
oxa-3,7-diazabicyclo[3.3.1]non-3 3-yl}ethyl)methanesulfonamide;

(liv) N-benzyl-N-(2-{ 7-[2—(4—cyanophenoxy)ethy1]—9-oxa-3,7-diazabi-
cyclo[3.3.1]non-3-y1} ethyl)methanesulfonamide:;

(lv) N-(2-{7- [2—(4-cyanophenoxy)ethy1]-9—0xa—3,7—diazabicyclo-
[3.3.1]non-3-yl }ethyl)-N -(2—phenylethyl)methanesulfonamide;

(vi) N—(2—{7-[3-(4—cyanophenoxy)propy1]-9-0xa—3,7—diazabicyclo-
[3.3.1]non-3-yl} ethyl)-N —(2-phenylethyl)methanesulfonamide;



Hv) N-benzyl - N-(2- _ _
§7- % 2- (4- cyanor henoxy) et hyl ] - 9- oxa- 3, 7- di azabi cycl of
w@2®512319Nn- 3-yl } et hyl ) met hanesul f onam de; (1 v)PCT/SE2005/000890
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N-(2-{7-[2-(4-cyanophenoxy) et hyl]-9-oxa-3, 7-di azabi cyc
| o- [3.3.1]non;13-yl 9r(1)n . e

S L R B R T oo Tt tons oy
ct iyl ) N (2, pher (2 phenoxyeftyhme hanqspfpnamide;
K- { W-{2-{7 44egpanobbresOx9ddxalny, 71 difz 8y do 5.5 BrALE CY
I[ gf 3. 1yHewys}-IN-{2phenoxykly2)métbaassigtdnehiaet hanesul f on

ﬁ&} ge[ Bﬁ-E@Zgﬁ&r@@@ﬂb@zﬂ)@@m&wmmm@m&c&mlnam-s-
y|3j 21 Egﬂ?@ﬂ%%%P%%’%%YHW}W&HQQW@ an} de ] (3 Hﬁ i
O e Ty e RO sty VS oRame brahiaaioe.
(b (7Y A G phengs sy etesesulfonamige:
(f"é)?'hyFfi%“zz!"gﬁ2%%%“;;%‘;?;’%%2%‘@52;%ﬁaf-%ﬁa%e%a Aevelos
N- benzyt3- Nigop-3-yljethyl jmothahesudfonangidexa- 3, 7- di azabi cyc
o [3.3. | - 3-vyl ] et hyl mathanesulfona_ piide; (IxH)
Jf&’)oeniﬁﬁ'aeﬁz%f;ﬁjgbi(%dwh&r@ @ﬂ%&)—?-@aa&ﬁ—maialﬂgﬁﬂ@b! cyc
N (2 anbsRey o Teket Bttt anene 1 ) lg?g’xaf '3:'7' 0
Oy 2 yaitobn = - PSR Y o 37 R
o 3 e B R O e,
R 7 i ey araney g Sasd - daabiouclolta pon-d: 1
on- 3- Yupﬁéﬂh;{‘f-@-mot@?dnlzybnmﬂmmhbfﬁﬁmm@sul f
(’f%i-’ ? r2“ ﬁg;i %‘E{bzc((élé‘)ry@%h%%ﬂ}’}l'@“%ﬁé@:diiambi«zwcﬂd)[(Sy&[1]:1'[031.-3. 1] n
on- 3- yllethyl}-N-(3-fluorobenzyl)methanesulfonamide;
(kvi)  N-{2-[7-(4-cyanobenzyl)-9-oxa-3,7-diazabicyclo[3.3.1]non-3-
yljethyl}-N-[4-(difluoromethoxy)benzylJmethanesulfonamide;
(Ixvii)  N-(4-chlorobenzyl)-N-{2-[7-(4-cyanobenzyl)-9-oxa-3,7-diazabi-
cyclo[3.3.1]non-3-yl]ethyl }methanesulfonamide:
(Ixvii) -~ N-benzyl-N-{2-[7-(4-cyanobenzyl)-9-oxa-3,7-diazabicyclo-

[3.3.1]non—3-yl]ethy1}ethanesulfonamide;

- (Ixix)  N-benzyl-N -{2—[7-(4—cyanobenzyl)-9-oxa—3,7-diazabicyclo—

[3.3.1]non-3-yl]ethyl} -N'-methylurea;
(Ixx) N-benzyl-N—(2—{7-[2—(4-cyanophenyl)ethyl]-9—oxa—3,7-diazabi-
cyclo[3.3.1]non-3-y1} ethyl)methanesulfonamide;
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ylJethyl}-N[4-(difluoronethoxy)benzyl ] methanesul f onam
ide; (Ixvii)

wOR{4A3ITHDr obenzyl ) - N-{2-[ 7- (4- cyanobenzyl ) - 9- BRESB2085/6)0890

i azabi cyclo[ 3.3 .l]non-3-yl]ethyl
} met hanesul f onam de; (1 xvil igy

e b g bﬁﬁgé@gzoa%a il

N-b e d bi cycl
0- enzbici,bl}%[% %ﬂnlbﬂ %@I }- I\P}ﬁrret yﬁ ur ea; g?’xlx?za e
Nxxaenzw-béhm N—12{{Z- K%(éby?zntfgheﬁwky)@}dspsll -990)92@73d1§z§51_

azabi cycl o non- 3- hyl ) et hanesul f onami

(Eod) wﬁéEﬁz%umm(-é xlgemgmm%mm?mde | .
- 7

(it ﬁnﬁ?&%{ Sodprly ﬁ@mmolbgﬁ%ﬁ-5'\)/&&%?@»3%;52-l ’

- - 3,7

%73[?]ﬁf‘%‘iif‘f‘”° MY B rbrpaaeneesltonsmided )

W 7- (4 chn%ézz[% ‘E;Vaé%?cb\e%zy%) A1l cJiapahicyclo-
3. | 3®nison+BlyRldiM1 Jurea;

}-1 1 1-trifluoromethanesu onamde (1 xxiv)

Mot nZ)HNT{2-chndBeray Db beazy)- H1a95aek?,r cid[3.3.1 | Inon:3-
7d|azab|c cl o- bé33 1] non- 3-yl ] et hyl Furea; 8
N-{ 2- [vAlqth yHr(é nenpbpngylpiaa3, 7- di azabi cycl of 3. 3 1] n

on- 3- quorobenzyI)urea or a
har rrd{ré%@eli“’é)éﬁ}c u%éé bpacespablredenieativedhetestf e of .
P
%@ q717 Titl e conpounds of the above Exanples were
Test A above and were found to exhi bitD10

Tk e85k e C ounds, of
PR SRR 8t g IS Ml G ER TR e
foene to exhibit D, values of more than 5.5.

Example 18

Title compounds 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 2, 3 and 9(x1vi) were found to have pICsy values of 5.55,5.8 and
5.38, respectively. ‘

Abbreviations

Ac = acetyl

API = atmospheric pressure ionisation (in relation to MS)
aq. = aqueous

br e broad (in relation to NMR)

Bt = benzotriazole

-BuOH = tert-butanol
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found to exhibit pl C50 values of greater than 4.5.
I ndeed the conpounds of Exanples 2, 3 and 9(xlvi) were

wo oasd237¢7 have pl C50 val ues of 5.55, 5.8 and 5PGBSE2005/000890

respectively. Abbreviations Ac acetyl APl atnospheric
pressure ioni satl on (in relapion to M5 agq. aqueous br

d | t t -BuOH =
Gt but afol G B8 aig\?mﬁ%tmlggp.rgf@%e%g@iit on o NB)

%QF% A= et -ch Q%ES aci d d doubl et (| n
relation to Nl\*ﬁ%[t%gﬁ][cg%é g%:/rgz?odfgm 4. 0] undec- 7- ene
|@CM di chl or oneypapiet fid RIS 9 I@ oublets (in
relation to NVR) DVAP 4-di net hyl am’nopyri di ne DVF

IEDBUdl met ky| fodmamgcla{@@ (D!Iuﬁaéélwéfdé' foxi de EDC

3- (di nei Ji yl arrdno) propyl ] - 3-et hyl carbodiirni de Et
Et Oac = didijdroac¢hatee eq equi val ents ES
E'eﬁ‘éé[ dmer” (| HOWEIRBo daRtlptoE) Telarion to NME)
DMAP = 4-dimethylaminopyridine
DMF = N,N-dimethylformarmide
DMSO = dimethylsulfoxide
EDC = 1-[3-(dimethylamino)propyl]-3-ethylcarbodiimide
Et = ethyl
EtOAc = ethyl acetate
eq. = equivalents
ES = electrospray (in relation to MS)
FAB = fast atom bombardment (in relation to MS)
FBS = foetal bovine serum
h = hour(s)
HC1 = hydrochloric acid
" HEPES = 4-(2-hydroxyethyl)-1-piperazineethanesulfonic acid
"HPLC = high performance liquid chromatography
IMS = industrial methylated spirits
IPA = iso-propyl alcohol (propan-2-ol)
m = multiplet (in relation to NMR)
Me = methyl
MeCN = acetonitrile
MeOH = methanol
min. = minute(s)
m.p. = melting point

MS = mass spectroscopy



10

15

FBS foetal bovine serumh hour(s) HO hydrochloric
aci d HEPES 4- ( 2- hydr oxyet hyl ) -

wQa2spe37dzi neet hanesul foni ¢ acid HPLC hi gh perPOT/RE200H000890

l'iquid chromatography I M5 industrial nethylated
spirits I PA -propyl al coho$3 (propan-2-ol) m=

pl et (i n;rghatd - WM c

Ng]%@%%ni tril e%@@e@hegﬁgwﬁg :em n eo(ss) rﬁrre):.du:ed

mel ting poi ntgMp mass spectroscopyNADPH = ni coti nam de

adeni ne di nucl eoti de phosphate, reduced form QAc =
Oaget at e Pd/ C geepte| adi um on carbon q = quartet (in

relation to NVMR) rt = roomtenperature s = singlet (in
Pdi ati on=t o NpAadium arr¢ggber (in relation to NVR) TEA

= triethylam ne THE = etrahyl\dlmuran tic = thin |ayer
qchr omat ogr aphguartet (in relation to )

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-, t- and fert- have their usual meanings: normal, secondary,

iso, and tertiary.
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wa 2008/1zwpound of formula I,

Prefixes n-, s-, i-, t- and tert- have their usual
meani ngs: normal, secondary, iso, and tertiary.d ains
Rl represents Cl-PCI/8£109$/000890
(which al kyl group is optionally substituted by one or
nmore groups selected from hgho, cyano, nitro, aryl,
d..-C(O R5a, -OR5b, -N(R6)R5c, -C(O XR7,
-ﬂg%ﬁ\l(RSa) R5d, -OC(O) N(R 8b)Rse. -S(0) 2R9a,
-S( 0O 2N(R9b) R9¢c and - N(R9b) S(O) 2R9d) or Rl represents
-C(O XR7, -C(O N(R8a)R5d or -S(O) 2R9a; R5a to R5e
i ndepancanpbynd epfasans I, at each occurrence when used
herein, H, Cl-6 alkyl (which latter group is
optionally substituted by one or nore substituents
sel ected from - CH, cyano, nitro, aryl, aryloxy,
Het 2, -S(O) 2ZN( R ROb) S(O) 2R9d), aryl or
Het 3, or R8®&K or RE p with, respectively, R8a
or R8b, may rg it C3-§ al kyl ene-(which al kyl ene
group is opt} [
oqizi onally g

: ole or nore Cl.3 al kyl
gryups); R&repesents H*2CL3G_al I§yl. (optionally
subNLLéuiré\H by one or nore subst it uents sel ected from
-OH halo, cyano, nitro, aryl, -S(O) 2N(R9b)R9cand
- NEROb) S(O) 2RAd), aryl, -C(O Rl0a, -C(O OR 10b,
- N( R1Oc) R10d or -S(0O) 2R106; Rl1Ca to Rl1Ce
&3‘ ependently represent C -6 al kyl (optionally

b tuted by one or nore substituents selected from
-OH~ haRe, cyano, nitro and aryl), aryl, or RlCa, Rl1Cc
or RIQd represents H R7 represents, at each
wheigir ence when used herein, Cl-12 alkyl (optionally
substituted by one or nore substituents selected from
-OH, halo, cyano, nitro, ar. Cl- 6 al koxy, Het4,

yl,
nge%)rggg%@a?aclk?p (jwlﬁ'c}{(l gﬂ(%)l %{'oo pzf\s)9 cgj}:?tionally substituted by one
or more groups selected from halo, cyano, nitro, aryl, Het', -C(O)R>, -OR™,
NRHRY, -C(0)XR’, -C(O)NR*R*®, -OC(O)NR®)R*, -S(0),R*,
-S(0),NR™R*® and -NR™)S(0),R*) or R! represents -C(O)XR’,
-C(O)NR*R or -S(0),R*;

R>*to R*® independently represent, at each occurrence when used herein, H, |
Ci.6 alkyl (which latter group is optionally substituted by one or more
substituents selected from -OH, halo, cyano, nitro, aryl, aryloxy, Het?,
-S(0),NR™R™ and -N(R*)S(0),R*?), aryl or Het’, 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 C,_3 alkyl groups); |

R® represents H, C,.¢ alkyl (optionally substituted by one or more
substituents selected from -OH, halo, cyano, nitro, aryl, -S(0),N(R)R*®
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R8a and R8b i ndependently represent H, Cl-12 al kyl,
Cl-6 al koxy (which latter two groups are optionally

wawstizi7wt ed by one or nore substituents sel ecPEHSE20051000890

-OH, halo, cyano, nitro, G 4 alkyl, Cl-4 al koxy,
-S(O) 2N(R9b) R9c and - N(ROb)gX O) 2R9d), -D-aryl,

- 9 - - 1) C e, _ 1243 23

] RO TE SR RN R RN E TR " er

_ﬁ@)q{weRSb, together with, respectively, R5d or Rb5e,
y’fepresent C3-6 al kyl ene (which al kyl ene group is

RPE @R indépendentpiestelant @) QlRyIqwpandaldy silsstituted by one
optionally substituted by one or nore Cl-3 al kyl

@ oorsyubsBhlents selBtted from ePEh daia,|oyanepritrosand dyl)Caryé, or
alokyIm%opt ignal Iy substituted by one or nore

BubRit oeRt's represerieddf r om - OH,  hal o, cyano, nitro and

B b e T AR, 5 S
Stk 0 0 o R L R o,
Ttk CT M) Y ORGSR oaRd asadt s ven

RERAsRPtiadepardebily ROpres @R HESENL,Salk Al Cg3clik@oowitieln Leter
when used herein, Cl-6 alkyl (optionally substituted
two gromps areroptiosalls sulistisried by eineciradofer ovbstiliantsselested
cyano, nitro, aryl, -S(0O 2N(R9b)R9c and Obas Oc
frigREDE Shadpe Reano, @itrayr (i 2lkh Craykarnt-S(OXN@aOR * and

T R L AL AR SV
PG, ElgT L o e DICTONIE T, B
R BB Bty 3 e R € o
ekioh MIR3end Besip isfoptionally interrupted by an O atom and/or is
optionally substituted by one or more C,.; alkyl groups);

R to R independently represent H, C, ¢ alkyl (optionally substituted by
one or more substituents selected from -OH, halo, cyano, nitro and aryl),
aryl, or R''® and R"" together represent Cs 5 alkylene;

R!% gnd 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 Cy.6
alkylene;

X represents O or S;

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

R represents, at each occurrence when used herein, H or Cy.¢ alkyl;
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-S(O 2N(R3f) (R3g); R3a to R3g independently represent
Cl-6 alkyl (optionally substituted by one or nore

waawstizirwent s sel ected from hal o, -E-aryl, -E-PeT/8E2005/000890

-C(O Rl6a, -C(OORl6b and -C(O N(R 16c¢c)R16d), aryl or
Het9, or R3c and R3d to R3g ggndependently represent H,

el R R LR ARE PR P BRS e&éira%%gle%ewegmly
mtgsdlkﬁ%?aoﬁmbo&@ose&u@er I&é@lﬂﬁféewb%@génmeg@%%

aryl and "Het 10
+O¢E thadu, ayeps agant a@$aﬁdﬂé€§’)| 8RR or TRt Qﬂffﬂ* ¥e resents H;

interrupted by an O’atom E represents, at
occurrence when used herein, a direct bond or Cl 4

l,kyl ene; Hetl tog Het1ll |gbde endeptly represent five-
RS repiepoats niBeRe: -GEOMBLY cLIORT o OB DR Dor one

BRI on oy oume ar 6 omt ey subet: Tt ed

R R nd SRR SISl PR onp i syatip3d by one
7 a

e& iﬂc?é %ubs-dg&%tg f@él@glKNee fror%@@l éia,wl %g{%“ ,\ﬁ@}zl)ﬁ L7,

aBDYOR 11 7k SC@))le°)R1%%7ﬁyl & B&P Lot Ré"esﬁﬁﬁﬂéﬂb' R°e

resent Cl-6 al kyl, aryl or Rl7a to R17
Ihﬁ@ }ytﬂeprefsepirHSent H, A represents C2 6 al kyl ene

Rdal. O y.interrupted by -S(O 2N(R18a)- or -N(R
;is %\%Ja‘ﬁéstlé‘?ndﬁﬁflb’éﬁﬁﬂeﬁ?ﬂts&wchtqmeﬂebw Wilnenonsealrhm@ln

ﬁé?éggﬁ? Sfﬁr(lell ‘%ﬁé@@&&)y%}ﬂg h%&easql st?trgeg?s selected
(G5 bty W AR e SR MR R o st
Cs. alkylene, optionally interrupted by an O atom; :

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

C1_4 alkylene;

Het" to Het!! independently represent five- to twelve-membered heterocyclic
groups containing one or more heteroatoms selected from oxygen, nitrogen
and/or sulfur, which groups are optionally substituted by one or more
substituents selected from -OH, oxo, halo, cyano, nitro,

Cy. alkyl, Cy alkoxy, aryl, aryloxy, -N(R'™R'™, -C(O)R'", -C(0)OR™,
-C(ONR)R™, -NR"E)C(O)R'™, -S(0),NRHR and

_N(R17k)s (O),R!:

R'™ to R independently represent C,g alkyl, aryl or R' to R'7
independently represent H; ‘
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Z2 is attached to the nitrogen atombearing R2); Z1
represents a direct bond or Cl-4 al kylene, optionally

w0 ndosneitpt ed by - N(R18e) S(O) 2- or - S( O 2N( RL8f RET/SE2005/000890

represents, at each occurrence when used herein, C2-4
al kyl ene, optionally interrypted by -N(R18g)S(O) 2- or

A EPrERe L e s alidnepopionallydnieraned B FAENSNGEES. or

i tl H .C1- | kyl; R19 )
R e B g PO b utedny ¥ o mre Sbstitperi
3L1cPioRTR! OO bARIRARRY] OF Pyridyl group that is
or D

o- to the position at which the group Bis

19 9GP 4 7. £t onePly o). -
ﬁ%@??ﬁé‘%%?ﬂ?@%ﬁ??ﬁ B2 S EORD) V3RS O

FEPNEBEI)S(OYy-, CZ2-6 (BN VIR B, of GtfeOhein whidh six gidteseZ Rér
sybstituent at a position on the ,Phenyl or pyridyl
dr dupttached toghenitregentasomheeapagiRNon at whi ch the
L Seiserts aidiesct Band o ey Lot G SRLSEALS EPITBDIRINR

ti | bstit t | ect ed
R R e S ORE ™ Rr 1 r o CL6 al kyl (ot i onal 1y
EBEES ?éa?‘gfé%‘%%%@%%ﬁ%%%?ﬂ oo QRgigpally
i , i ) R22k,
e 00 Seoth O E & M RRaab 80 2re1c
a(Ban) 2RAdeparnidnty yépraseht®oR¥ substituent in a

position on the phenyl or pyridyl group that is ortho-
fgepiegeya &k lias?;at which the group B is attached may

s (9081 NeE 1D RLOS Ceppesent G4 al kylene
R'** represents H or, together 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 optionally interrupted or
terminated by O, S or N(R*);

RP represents H, C,4 alkyl or, together 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 represents H or C;.6 alkyl;
G represents CH or N;

R* represents one or more optional substituents selected from -OH, cyano,
halo, nitro, C,_q alkyl (optionally terminated by -N(H)C(O)OR?'?),

C. alkoxy, -N(R*)R*®, -C(O)R™, -C(O)OR*, -C(O)N(R?**R*X,
_N(R22g)C(O)R22h’ -N(RZZi)C(O)N(RZZj)RZZk, -N(Rzzm)S (O)2R21b,
-S(O)NR*MR*, -S(0),R*"°, -0S(0),R*" and ary],



10

15

20

25

interrupted or termnated by O S or N(R20c), or (ii)
together with R19b, represent C2-4 al kylene; R2la to

woR2dd/1231dependent |y represent Cl-6 al kyl ; R22aPErsER2200890

i ndependently represent H, G -6 al kyl or together
represent C3-6 alkylene, regulting in a four- to

sev. Ltro -C I D ring:. A
PR SO o dp PaRRf{b SRS by YFrial gy atiS
df-B4EPBBAERY oY wiBES upl Bfs filachefly | wherein
each aryl “and aryl oxy group, “unless othéerw se
speci(f) ed, togéﬂl@PWiﬂfR}gP,)&ePw@éﬁﬂ €y} alkyléde dptionally
pharmaceuti cally acceptable derivative thereof. 2.
conpound astertwited dr texmGhatbdiby, O b er N(R*Ghtdronal
substituents on aryl and aryl o%% groups are one or
nor e (Q&bstfng@ﬁtWIéldRec,tréﬁrﬁSm 2. ORlkyleries, cyano,

0 S S g )
b T T AN T S—
BR8N Sl Sl

RPefERH° RlddRROEENMHrédenBHPOKT]  ai:cdhdal kyl group is
optionally substituted by one or nore groups sel ected
fromhalo, aryl (which latter group is optionally
sybstituted by one or nore substituents selected from
R'Otp RMainslependersly sepresent BiorCri &y, G -4 al koxy
(which latter two groups are optionally substituted by
one ornmore halo atonms), -C(OR 22c and -S(O 2R21c),

By ot Eon ML B R
. og}g&%%g&glb&g?%d; gnggfl represents -C(OOR 7, -C(O N(R

or -

or a pharmaceutically acceptable derivative thereof.

2. A compound as claimed in Claim 1, wherein optional substituents on
aryl and aryloxy groups are one or more substituents selected from ~-OH,
halo, cyano, nitro, Cy.¢ alkyl, Cy.¢ alkoxy, -N(R***R*®; -C(O)R?®,
-C(O)OR™?, -C(O)NR™)R™, -N(R**5)C(O)R*™®, -N(R*™)S(0),R*™,
-S(0),NR*™™R*, -$(0),R**, and -OS(0),R*"* (wherein R*™ to R*!? and

R?% to R*° are as defined in Claim 1).

3. A compound as claimed in Claim 1 or Claim 2, wherein R’ represents
C, .5 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, Cy_s alkyl,

C,.4 alkoxy (which latter two groups are optionally substituted by one or
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4. A compound as clainmed in any one of the preceding
clains, wherein R5a to R5e independently represent, at
w@awh/1257dur r ence when used herein, H, G -6 al kpCT/6RZ006D0890
|atter group is optionally substituted by one or nore
substituents selected from@yano, nitro, optionally
' r e L glc ti Sar. Xy),
P O Y By (A T ket by

R EC O RESHR ,e—mcg%@amé‘t)géif-samzR@H-st@Wg%g:

cyano, nitro, NR22a)R2 (in which latter group

ant-NEDIS (OO R her RY egpresmit -COOR], kG(OMNIR™R > Hral ky|
and G, 5 al koxy (which latter two groups are
Sf)dhal | y substituted by one or more hal o atoms)),
Het 3, or R5d, together with R8a, represents C4-5

al kyl ene (which al kylene group is optionally

Ly "R ARl B e dmdf RS Fufh b
e 1 o 0 R, 055 b s G0, .

@fgrmy NowhthdhaémBduphis @%ngomgz QfbstifiRe@b9&R@id*dnore
clains, wherein Ca, R1 and R1Ce independently
subptieeats selict&d floky by#mp nitomalgtionallp stubgtitued dryl ame or
nmore substituents selected fromhal o and optionally
eptismally substitagsd gryloxyoparybshich laiiersgroupdsaptesally 7. A
C ound as clainmed in any one, of e precedin
SPIRRHES ko ion v Bl b S IoRtnd BRmbH i, BB oo
1O A Gh 22\ w2k Y.l . 8- S haved | one_.of
ﬂﬁrg, g@éce [ ngxlél‘glinﬁﬁ ,lgt\?éﬁ)%% gPﬂ %7 %ggjrkesg?éegh%nf?é gregF%l
' I S ' : i S

P oGy YL bt S AR oo pAer 2 S%Rﬁﬁ%’?%- 4
aptiomallyandstitetet) by 8ne Ar a@iP bulichtamsy), 2ot briRT avyebBe
of trge precedi ng cl ai ns, wherein R8a and R8b

with & & e presentsr@py akglene Kivhich dkpleky lgréwhisodpticatilygr
group is
interrupted by an O atom).

5. A compound as claimed in any one of the precedirig claims, wherein
R® represents H, C,_¢ alkyl, optionally substituted aryl -C(O)R*®,
-C(O)OR'®, -C(O)N(R'*)R'™ or -S(O),R'™.

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

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

R!% and R'* independently represent H or C., alkyl.



10

15

20

25

optionally substituted by one or nore substituents
sel ected fromhal o, cyano and nitro), -D-(optionally

wgaiwstziwt ed aryl), -D-(optionally substitut edPCT/SE2005/000890

aryloxy), -D-Het5, -DDN(HC(OR 1l a, -DC(ORIb , or
R8a, together with R5d reprgggnts C4-5 al kyl ene (which

3.k cReolipRUAdES ARHICANA) ol drd' AU BLED e B whorein

at7om . 10. conpound as claine
Raepttisontsal g alky] @peionhlly Blibgaf DG ehts

represent Cl-4 alkyl (optionally su@sdtn?et{)ﬁglgp%y one" or
teslfvemi halenopsicrml lyctibstifutanaiysl ©,, £¥8RP anfHdD. and

optionally substituted aryl) or optionally substituted

aryl. 11. A conmpound as clainmed in any one of the

Lour P dwDRRd 58 clADRE B ARY oS GF et prdssfteotiaids, avherein
N MR e P RS e od (e teiiog ecpupye.
SpRbLANRIXEEd by it s Augl GIETE AR B ritipo
and aityo)oHB-@ptibhelPE@seriRg a?ﬂél?' -g%g%ﬁkgg{:au' r élﬁggm@%&g ]

Rad independgntly represent,

aydoxyerlaitiet’ GD-BI(E)KYO)RUD-IGRO)R SUBSRFA wRehdw R R
or nore substituents selected fronmhal o, optionally
KRt ed alkijeneAivchick alylemspgrioopas bptisndlst int ed by
ar§ or \Het7, or ROc represents H 14. A conpound as

& ?IIQHI)'rn any one of the preceding clains, wherein R2
represents -S(0O 2R3a, -C(O OR3b, -C(O R3c or

-C(O N(R3d) R3e. 15. A compound as clained in any one

t h 1 I . i e - .
oS SESATS U n NE  BE pg, vici
RUBahd Rit Eigdbperniatigr )
hal o, opti onaFEI: y SLtJZé,rte P%?gg@gf@l;k&};ﬁgkﬁmﬁﬁ&%ﬁﬁﬁﬁu{eﬁw
one or more substituents selected from halo, cyano, nitro and optionally

substituted aryl) or optionally substituted aryl.

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

D represents, at each occurrence when used herein, a direct bond or C, 4
alkylene.

12. A compound as claimed in any one of the preceding claims, wherein
R* represents, Cy.¢ alkyl (optionally substituted by one or more halo groups)
or optionally substituted aryl.

13. A compound as claimed in any one of the preceding claims, wherein
R*® and R independently represent, at each occurrence when used herein,

C1.5 alkyl (optionally substituted by one or more substituents selected from
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Het 8), optionally substituted aryl or Het9, or R3d
represents H 16. A conpound as clained in any one of

wo b@speyeedi ng claims, wherein Hetl and Het 3 t BCHSED05/000890

i ndependently represent four- to ten-nenbered
het erocyclic groups containj one to four heteroatons

0P \
ected from.oxygen, nitroger. and/ or_sul fur, which
BELE tiapalt R i el Pt nbititpigdeary! or
Bt .t I ed from-0OH, oxo, halo, cyano, Cl-4
ﬁyﬁrﬁ%ﬁ?\?@ﬁ% ohenyl . -N(H Rl7a, - (O Rl7c.
-N(H C(O RL7h and -N(H) S(O 2R17] . 17. A conpound as
claimed in any one of the preceding clains, wherein

RA7a, AREFEpoBId hs elatmBA Th ahy 868 SR HeNbictedRR! @ SRMK v@ﬂe-r%*m
alkyl or optionally substituted aryl or Rl7a, RL7c an

Rf Thpresciuip eSRnRT™ -€ER)GRELECEO)RE or ACCONNERITTRHs
claimed in any one of the preceding clains, wherein A
represents C2-4 al kyl ene optionally substituted by one

nore substituents selected fr -OH and am no. 19.
chowﬁbﬁ%@%@ PSFAERCY 1 3y OBf 8? Efe PIsEcHng cdinsg Wherein

Baj Jwp3e [ S =L, -.Z2-N(H>, ..

R RGBS A5 pifeqll Sbinted by one

oE Aot Gl M ' i5] :

G hiuts Pleqd tromiltiol W PRl B b BBl ASPHRE

Hetfooptibradlychbiticated aryhoy Her'e 0p R RredeeHi Ny

clainms, wherein Z1 represents a direct bond or C -4

al kylene. 2 1. A conmpound as clainmed in any one of the

g ecegLng claijs, wherejn Z2 represents C2-4 al kyl ene.
A assclampedrinanyhormof theareceding chrimsedhergin

Bf AR L SHREe RIS ERi et ok @ (om peBPeIcHn on
%%lgﬁb?rgfnicy lg{&{\,aﬁ% %ﬁ)ﬁfﬂ?ﬂng%&% folfhefefoRomI%e1dcled H6m
oxygen, nitrogen and/or sulfur, which groups are optionally substituted by
one or more substituents selected from -OH, oxo, halo, cyano, Cy4 alkyl,
Ci.4 alkoxy, phenyl, -N(H)R'"?, -C(O)R'”®, -NA)C(O)R'™ and

N(E)S(O),R'",

17. A compound as claimed in any one of the preceding claims, wherein
R"? RY, R'™ and R'" independently represent Cy_4 alkyl or optionally
substituted aryl or R', R'” and R!™ independently represent H.

18. A compound as claimed in any one of the preceding claims, wherein
A represents Cy.4 alkylene optionally substituted by one or more substituents

selected from -OH and amino.

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

B represents -Z'-, -Z*-N(H)-, -Z2-C(O)N(R'*)-, -Z2-S(0),-,
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the group B is attached, R19b represents C2-4
al kyl ene. 23. A conpound as clained in any one of the

w@e@sanimy cl ai ns, wherein when G represents NPCIZER05/600890

the ortho- o para-position relative to the point of
attachment of B. 24. A conmppynd as clainmed in any one

o RGeS ORI "7 DGR R 56 provas, Zis

GRARRING Bis n%@%éﬁﬁohpb@aﬁlﬁlgflgﬁém‘ Claims 1 to 23,

wherein R4 is sent or re nts one or nore
substituents selected from-0OH cyano, halo, nitro,
Cl-6 al kyl, Cl1-6 al koxy, -C(O N(R22e)R22f, and
20( Re2yBfheadCas dlaihby in any oae oRfhes pRebiingeMinis) wherein
Egsml on on the ghenyl or pyridyl group that is ortho-
represqids pditest Bendvar Sy eheylepeoup B is attached may,
together with R19b, represent C2-4 al kyl ene. 26. A
compound as clained in any one of Cains 1 to 23 and

, ereln R21c represents Cl-4_.al kyl and R22c, R22e,
2051 "Bl et ABRER AT sy o pe B reedns el Riperein

7 un aimed in any one of the preceding

%I gﬁﬁ@ﬁg%?ﬁe 1 to R46 independently represent H.

28. A conpound as clainmed in any one of the preceding
cl ai nms, wherein optional substituents on aryl and

A2y oAycagnpups] @ dainkd Bsayosheofiieeprat@lifg clome, Wherein
mpre substituents selected fromhal o, cyano, nitro,
R1- zepmessnts h€1qmalkylapkdegethehivith 4 singler R swbstitsnoat a

are.olgti g%ﬁ%n)gubsti.tu ed by one or nore halo atons),

PQY E’Fﬂ;t) 4 P ZIqupR)thetis ory- ta theppsiting ahwhich
' I 10 _the edi cl ains, wherein

@#%}ﬁ)‘gp&g&gﬁ élﬁégdlgﬁ‘ ko’S?;Prf‘g*Pﬁff‘S@-ﬁ%@% €. unl ess

ot herwi se specified: (i) straight- or branched-chain

or cyclic or part cyclic/acyclic;
23. A compound as claimed in any one of the preceding claims, wherein

when G represents N, G is in the ortho- or para-position relative to the point

of attachment of B.

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

when G represents N, R* is absent or represents a single cyano group.

25. A compound as claimed in any one of Claims 1 to 23, wherein R* is
absent or represents one or more substituents selected from -OH, cyano,
halo, nitro, Cy ¢ alkyl, Cy.¢ alkoxy, -C(O)N(R?*)R?*, and

-N (Rzzm)S(O)z-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.
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(ii) saturated or unsaturated; (iii) interrupted by
one or nore oxygen atons; and/or (iv) substituted by

woer@soe3bre fluoro or chloro atons. 30. A conpPOLIRER08F000890

claimed in daim1 which is: (i) tert-butyl
[2-(7-{2-[[2-(4-cyanophenoxy)®t hyl ] (et hylsulfonyl)

. E‘O]ég%gﬁf#guﬁd %% g}éﬁ{ dqh %ﬁ?s)rnc G 81ans 1 ]tl) And ég 24
{lé]“[répfe%eﬁ(s@} DREFT mkp%c[ R* RZI A &’F;Bﬂﬂf@é}agﬁ@ﬁtl]y

am no }et hyl)-9-oxa-3, 7-di azabi cyc
rapresent H ot [ ljkyl: carbanmate; (H ) N[2-(4-cyano
rhenoxy)ethyl]-N—(2-{7-[2-(4-nethoxyphenyl)-2-
oxoethyl] 9- oxa- 3, 7- dlazablcyclo[s . 1] non- 3-yl } et hyl)
anesul f onam de ; (ivV)
C%%%B‘% anslaned iy pny mne 2f five pcedingsd hionsy pRmdin

[R)z“éﬂﬁ e (i

N-[2-(7-benzyl - 9-oxa- 3, 7-di azabi cycl o[ 3. 3. 1] non- 3-yl ) e
thyl]-N[2- (4-cyanorhenoxy)ethyl ] nmet hanesul f onam de;

281) MN-dcinpdh ' Evgeb 0[ 3.3 :
. 1] non- 3- yé)%ﬁ@gwaﬁﬁe@m?% é@%hgr 0X ‘l)hg‘%ﬁ)]ﬁl?ﬁr Wherein
opiional Bubstithients carimbant DEMYy) gr tps 2, unless otherwise stated,

[ 2- (4-cyanophenoxy) et hyl ] am no}e
NONBIRI Sehsittatts yeleoteddr@m halo, cyano, n1tro Ci. alkyl and

J Sy Ctert-butyt t d
1 F gﬂ‘@% B‘Jév‘% %@%ﬁwe%gqﬁsggﬁ%agbp (Is;lltmliltilbedtbwdnleamn n

P B oms RS REP 2l SIOuR EORE. - [ 7- (2-¢

(am nocar bonyl ) [ 2- (4- cya| [ ophenoxy) et hyl Janiino
}ethyl)- 9-oxa-3, 7-di azabi cycl o[ 3. 3.

29.noAc3dmpdiumbt-ds! clamiddin AR Y &h B Héceding claims, wherein
alkyl groups and alkoxy groups may be, unless otherwise specified:

(1) straight- or branched-chain or cyclic or part cyclic/acyclic;

(ii) saturated or unsaturated;

(iif) interrupted by one or more oxygen atoms; and/or

(iv) substituted by one or more fluoro or chloro atoms.

30. A compound as claimed in Claim 1 which is:

(i) tert-butyl [2-(7-{ 2-[[2-(4-cyanophenoxy)ethyl] (methylsulfonyl)-
aminoJethyl }-9-oxa-3,7-diazabicyclo[3.3. 1Inon-3-yl)ethyl]-
carbamate;

(i) tert-butyl {2-[7-(2-{(aminocarbonyl) [2~(4-cyanophenoxy)ethyl]-
amino }ethyl)-9-oxa-3,7-diazabicyclo[3.3. 1]non-3-yl]ethyl}-

carbamate;
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WO 2006423737 7- di azabi cycl o[ 3 .

acetamde; (X) N (tert-butyl)-2-(7-{2-[[2-(4-cyano
rhenoxy) et hyl ] (net hyl sul f onyl )- am noj et hyl }

(Ni(lb)enzyl 2-(7-{2-[[2-(4-cyapaphenoxy) et hyl ] (et hyl sul f
I

A o iRy cgngpheno s gy G5 (T 424 I iR 2 o

t am degxdexh l% -9-oxa-3,7- d1azab1c¥clo[3 3.1 non 3h¥/1I lethyl

2-(7-{2-[[ 4- cyanophenoxy etiiyl sulyfonyl ) am

no] et hyikfhranesulfonamide;
9- oxa- 3, 7-di azabi cycl o[ 3. 3. 1] non-3-yl )-N- (I -nmet hyl - | - p
feny| eNHZHK-exesopheaiexy)ethiyl j-N- (Qe{T—[Mﬂyhethoxyphenyl) 2-

2- 3-(4- h I hyl sul f onyl
L ‘nZJé@ YDA razaiaredn Lyl ops 3 W athyDures;
h b
(t e??‘y[tl?) ty‘P%/ 251 ?%%azg@@a&%&e%ﬁ&‘pﬁé&wl}ﬁr@ethyll-N-[2-
I
;?/n ]n(()] t%?ﬂbé@&?)éﬂql]gwghzaa esu&%?%% 1] non- 3-yl ) ace

m depy( - -
O BT benaygh-g-oxas3 - diazabicyclofd.3 Lnop-3rhethyll: N[

Ehyl % -(M-dydnopHermysaNehiptayda) pr opyl ] met hanesul f onami de;
XVi

(i) 2- (%{H%rdé%mmmvbmb’ﬂlﬂ?i(4myaﬂeﬁﬁedozybﬁhﬁﬂM}bﬂiyrbh
enoxy) - ethy xa-3, 7- dlazablc clo on- 3-yl

} et hy|9) a?i%ré 2 és@J@b)CYRilq[éﬁe 14]n@9a3n?zs &ﬁ@*ﬁé@ﬂiﬁcj‘?tﬂm@z

h

i 5 RS G Srenoptpartuninaygin-
N[ 2 (fiogaarn ahsaRRI8Y T udh A R Rnt B Ra heny

(lﬁaéoig 2|3[77 (2t RlyB 2-(4caRophetok§ iy DIAheR  ethyl)-
N- ( 2 {9rek2-3(Adbazabidyplog Byl )]abiiB-JH Nt anthyi-di azabi cyc
[ 3 3. nhemmleal}slbqwtamdp, N- [ 2- (4- cyanophenoxy) et hyl ] ur ea
(Nl [ 2- (NL (teyaheiyRefd iy et Ryl camnpphenaxy)ethybitge tisplionyD)-
oxa-3 a?mng e%ﬁ}éf)l? g %%a%[; d?J azai;ﬂ:%lo% y3;| iﬁlon—g—y%)ace%aﬁude

(xi) N-benzyl-2-(7-{2-[[2-(4-cyanophenoxy)ethyl](methylsulfonyl)-
amino]ethyl }-9-oxa-3,7-diazabicyclo[3.3.1]non-3-yl)acetamide;

(xii) 2-(7-{2-[[2-(4-cyanophenoxy)ethyl](methylsulfonyl)amino]ethyl } -
9-oxa-3,7-diazabicyclo[3.3.1]non-3-yl)-N-(1-methyl-1-phenyl-
ethyl)acetamide;

(xiii)  tert-butyl [2-(7-{2-[[3-(4-cyanophenyl)propyl](methylsulfonyl)-
amino]ethyl }-9-oxa-3,7-diazabicyclo[3.3.1]non-3-yl)ethyl]-
carbamate;

(xiv)  N-(tert-butyl)-2-(7-{2-[[3-(4-cyanophenyl)propyl](methylsulfonyl)-
amino]ethyl }-9-oxa-3,7-diazabicyclo[3.3.1]non-3-yl)acetamide;

3. 1] non- 3-yl ) acet aP€T8E2005/000890
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(xxi)
N-[ 2- (4- cyanophenoxy)ethyl]-N-(2-{7-[2-(3-fl uorophenyl
w0 edolgR374D- oxa- 3, 7-di azabi cycl o[ 3. 3.1 ] non- 3- yPCT/SE2005/000890
}ethyl)urea; (xxii)
N-(2- {7 [ (2-chl oropyridin-3gyl)methyl]-9-oxa-3,7-di aza

R4 L B3y 0 ryay 3 ia79bicys) a3l e st BN
?F?l((ﬁo‘g%gbgﬁ% e}Kl Z;ffbf))ﬁélﬁlﬁleﬁanﬁﬁ?lgoqa.}m[d? 6- met hoxypyridin

%)  N-[2-(4-cyanophenoxy)ethyl]-N-(2-{7-[2-(2,6-dimeth lhenox -
(i/(l ; nmet hy[l ]( 9 yoxap:% 7- Razgk])l cy(cl{o g Zg 1] non- §| et r?gl
) - ﬂhﬁ@&lbia}ﬂﬁiﬁﬁeabﬁy&b{@ 3. 1]n0n~3 yl}ethyDurea;

N-[ 2- (4- cyanor henoxy) et h } %2 4, 5-di met hyl - 2-f
(uwyl ) -N-[2-(4-cyanophenoxy)ethyl]-N-(2-{ —[2—( -cyanophenyl)ethyl] -9-

nmet hyl ] - 9- oxa- 3,.7- di.azabi ¢ cI non- 3-yl } et hyl
ot hargod oharatdeyclofodr fon-3 y%}ethy})urea virethyh):-

DT NN SRS xgﬁﬁg hREG2r-f (A O IR by -
N [ngn(%‘%]é”ﬁ% QHABRALRIESTRRRAOVIS NI | o1 omet hy

('xM’enle(]Z {7-[2-(4-ace lphe l])ethyl] -9-0xa-3,7-diazabicyclo-

oxa- 3J- dlazablcy o[ 33J] non-3- yl}ethyl)nethanesulfon
am de;[3(Xk}tion)3-yl }ethyl)-N-[2- (4 cyanophenoxy)ethyl]urea
N-{2-[7- &4 chl or obenzyl ) - 9- 7-di azabi cycl o[ 3. 3. 1]
(mgh 3-N-[2-(4- cyanophenoxy)ethyl]-N—{2—[7—(2—phenylethyl) -9-oxa-3,7-

| ] et hyl N- ano et hyl ] rnet hanesul f onami
ge] (x ﬁ%ar C}LC [(3 nOIl' yf]réﬁl}}ﬁufeay ]

H\I- 5 2- (ﬁ [ﬁy@f }%%%Bﬁerygxysgﬁly ]Zl‘bl:&-{"/{-b-w—ff %rgﬁhe%y%gﬁlyqf§
eyt 23 58S IBADI AL St Gnghiea 31 bet b))

nmet hanes onam
2- 4 1 omLy |
Byl OB [

} et hy[[Brfel hrome3-yl febhmy pANHE2 - (quxmophenoxy)ethyl]methane—
N-[ 2- (4-cyanophenoxy) et hyl]-N-{2-[7-(2-fl uorobenzyl)-9
- oxa- Juftongmideibi cycl o[ 3 .3 .1]non-3-yl] ethyl

LS e e O N @l apYRonsy

[)-9-q

3, 7- di¥ Q%Bﬁhéfyc? 8f(§ 337 f‘]‘%%&k“‘éfcb‘r[f’é wlloflﬁ%ty }1} EIQ'QH f onam

de;  methanesulfonamide;

(xxiv)  N-[2-(4-cyanophenoxy)ethyl]-N-(2-{7-[(4,5-dimethyl-2-furyl)-
methyl]-9-oxa-3,7-diazabicyclo[3.3.1]non-3-yl}ethyl)-
methanesulfonamide;

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

(xxvi) N-[2-(4-cyanophenoxy)ethyl]-N-(2-{7-[4-(trifluoromethyl)benzyl]-
9-oxa-3,7-diazabicyclo[3.3.1]n0n—3-y1}ethyl)methanesulfonarrﬁde;

(xxvii) N-{2-[7-(4-chlorobenzyl)-9-oxa-3,7-diazabicyclo[3.3.1]non-3-
yllethyl}-N-[2-(4-cyanophenoxy)ethylJmethanesulfonamide;



(xxxii)
N-[ 2- (4- cyanophenoxy)ethyl]-N-{2-[7-(2, 5-di chl or obenzy
WO 2609423787 PCT/SE2005/000890
3, 7-di azabi cycl o[ 3. 3. 1] non- 3-yl ] et hyl } net hanesul f onam
de; (xxxiii)

O .
AT WERCAS e BRRS IHAR b2 AT Bk bRyt by

9- oxa - i i : -yl t hanesul
fona m'ql%g zy]siggéuﬁ%?%ﬁk%h ﬁlﬁ‘flﬂ%?g rloigéﬁ%g% };%@gi a-3
, 7-di i dagide: 1] non- 3-
yl] et ﬁlé?ﬁ}ih%(sﬁ%ﬂ)( 4- cé%nophenoxy) et hyl ] met hanesul f onam d
(®xixX XXX 2-(4-cyanophenoxy)ethyl]-N-(2-{ 7-[4-(methylsulfonyl)benzyl]-
N-{2-[7-(2-cyanobenzyl)-9-oxa- 3, 7-di azabi cyc] o

5 [3. 3. B-orm-337-diazabicyclo[3.3.1]non-3-yl }ethyl)methanesulfonamide;

yl] et PHI i N-[ 2- (4- cyanophenaxy) et hyl ] et hanesul f ona
(s10) d e N{[Rx(#véyanophenoxy)ethyl]-N-{2-[ 7-(2-fluorobenzyl)-9-oxa-3,7-

N2 (e oY anopeno ) et I 2o e Sl or opyr

(%%){})g?ﬁ{[%%%%ﬁ%éh%@@%%ﬁ?%{%%@,?fdiﬂ(lé@f)\éhkgfl)&-oxa-
ryri di3]7-‘lﬁ%idﬁé#ﬁ6[1)\3ﬁ tiﬁfgg:&%l]étfﬁjl PR Raa¥ el Rirdmide;

. 1] non-3-yl ] et esulfonam de ; (xxxviii)

10 (oliig- (W[QK@@%@ED&)@J@DMH%NF{{QZ[7[-?2,6—dichlorobenzyl)-9-oxa—
ryridin-3-yhtiethyl)-9-oxa- '
SJ- di éxliszabiae®(S. .1 on-Syiletet hypktmsesdfewatiionan d
(Peqiofiigzi(?ﬁi[é%@m@ﬁb&%@t)wm:h{p(@z{%-fz31(@?@rem¢§wﬂgher@}su-

l-4- yl)nethyl 1. ,
o ox e T AP iy elofp 3. Wnep-aw s By yme hgpgsulfonamid;
E A e e S O PR L A S T
15 R e R MM foanide;
Phckd- (K- Y eDlgmmbees b B Bdizabicyclogs Byllnohid-m d

3 |Z§) merygllqthgl}eNe[23(47cinaphonwynebyEnethanesnlfgngmide; hy| >
B A v pp Ry Ry b dishlompysidi by o
o- [3. yel)l%léﬁl%/li]]_-&35{'&1@5—%&'12&1%%%?&%%% Hn%rﬁ%r—iyij}eéthyl)—
20 methanesulfonamide;
(xxxvij) N-[2-(4-cyanophenoxy)ethyl]-N-{2-[7-(pyridin-4-ylmethyl)-9-oxa-
3,7-diazabicyclo[3.3.1]non-3-yl]ethyl }methanesulfonamide;
(xxxviii) N-[2-(4-cyanophenoxy)ethyl]-N-{2-[7-(pyridin-3-ylmethyl)-9-oxa-
3,7-diazabicyclo[3.3.1]non-3-yl]ethyl }methanesulfonamide;
25  (xxxix) N-[2-(4-cyanophenoxy)ethyl]-N-(2-{7-[(3,5-dimethylisoxazol-4-
yDmethyl]-9-oxa-3,7-diazabicyclo[3.3.1]non-3-yl }ethyl)- |

methanesulfonamide;
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(xliii)
N-[ 2- (4- cyanor henoxy)ethyl]-N-{2-[7-(3-phenyl propyl)-9

WO 0008433747 di azabi cycl o[ 3 .3 .l]non-3-yl]ethyl PCT/SE2005/000890

} met hanesul f onami de; (xliv)
N-[ 2- (4- cyanophenoxy) et hyl jgiN- (2-{7-[ 3- (4-cyano

el oy Y R g B%Q@M@éyﬂz@ﬁ% (A Rlfinfen 32 Rindas-
N [ 2- (3§i)1ﬁ¥1ﬁ5}139¢1 18R829/7 2 bl cyd[3 3. Tod=4-31 R 1 thane-

propylshﬁgngﬁﬁdé 7-di azabi cycl o[ 3. 3. 1] non- 3-yl }et hyl ) ne
t hanesul f onam de (xIvi)

(k) 2- (N-{2(@royanephenyBddtyTl-INH@2{T-TCl( Rethydi iFbimidataeh 2y

) 79d33§nmue9@p<a-ze7 arshicyclalp e Hyroprbyheiudin

onamni de; _ ( xI vi )

N- { 2- pnetban%ﬁonamlgl@ ‘benzyl ) - 9- oxa- 3, 7- di azabi cycl o 3.
@%f"&lh [ Rpna N - oyenabsmenRe s aRachT wivabioyelo-
(Nz([\?il '([E})abll%lonli%gl] gll}o,xngthgn%szu%%olng{/rgfio{s 3.1]non-3-yl)e
(%J)i(i?f: 1( N D 24- dyhmeyBaRRGSa RN I DY [1-¢ Nphbhylgtsp h9loxaeRT -
N-{ % [cﬁaz(abiq@m{db’ﬁhh;dnﬁ@l]eﬁg&&n@ﬂﬁhazﬂ%nmﬁlde[ 3.3.1]n
(§4?vi)e£ AVH[R-(H-¢y2npphenaxyopthEd Ny et h{d-(4wxyanephenybpropyll-
N1 2 Croryanbaineabisy sl inRa Gyl ptamehapesmiopamigy:
@gzz;'ﬁﬁ*t%x@ S N i IR S G ETER T e AN

- |4

N [ CIOH MR tia IR DA ORI o

- 0Xa- Fuffondhid@bi Cycl o [3.3
1]non3y|]eth|} N - dmethylurea( H)

(M) 2- (N—[@Kém{ahephﬂwmﬁhylﬂ -NHR2EA-2, pAlitretitis benayiped-ooa-
?gzenz_yI%7@1@%8@1@’,0%[3}36%%%&’1]@?8’.1Bn?a‘]hﬁ@ﬁséf%a}léﬂ%yI )-N
i, (RO Rrbub hangyr9-rrard Tl mabigeleld L npny.
o oAl N I3 (4-cxyappphepomyethymethancsulfonamide: |,
&ﬁ/ i7 - (d: [Ql@rlféﬂi?ﬁm%ﬁ%a% Ivdihzdbiéye10[5. 5 311 ¥ANRehy1]-N-[2-

enhyl)eth
oxa- 3,(4-gliadephé ) eth Bl N' N'ndimethylufes; hyl ) - N, N - di met

(%l)ur ei\? {2-[7-(4-cyanobenzyl)-9-oxa-3,7-diazabicyclo[3.3.1]non-3-
yllethyl }-N-[2-(4-cyanophenoxy)ethyl}-N',N'-dimethylurea;

() N-[2-(4-cyanophenoxy)ethyl]-N-(2-{ 7-[2-fluoro-4-(trifluoro-
methyl)benzyl]-9-oxa-3,7-diazabicyclo[3.3.1]non-3-yl }ethyl)-N',N'-
dimethylurea;

() N-[2-(4-cyanophenoxy)ethyl]-N-{2-[7-(4-fluorobenzyl)-9-oxa-3,7-
diazabicyclo[3.3.1]non-3-ylJethyl }-N',N'-dimethylurea;
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WO edossb374D-

(lv)
N-[ 2- (4- cyanophenoxy)ethyl]-N-(2-{7-[2-(3-fl uorophenyl

oxa- 3, 7- dlazabicycl0[3.3.1]non-3-y|}ethy|)-N , N -di net
hyl ur ea;

08 _ |
*’ﬁenyl‘ﬁr@%@%’mgﬁ RASHU R o7 S B AT (5
O 0yt i RRIR0Y Bl B 3 okl SRR -

N[ 2- enoxy) et hyl N-{2-[7-(2-phenyl et hyl)-9-
oxgs(&?inféYl?ﬁﬁfHa y)ethyl]-N-{2-[7-(2-phenyl ethyl) -

®iyaz am?y 4ody3indphdnny) &thyl [Nt NytimethiyhNe §24[ 7 Bephenyl-
iide;

KI— [ 2- (ethy)&hoxdiesdiazebieycliol N3¢ npr-3-gll¢thybipaens
henyl ) et h

v 5 N T Gty b e T 2sl T 3-éwyapophonahedulkS-

na pii

T o (I T Ao ) ey DN N -dirpes sty

98 iy e B BdpRe R RBERY YR G o715 ophaf ety o-

N- benzyds D7l @ingabib 716 F5. 31 Féh-3-y1}ethyl)-N',N'-dimethylurea;
rheno>Z(%'/%aetg\’llZyiﬁa 910%:1 ?7 di azabjl[ éf/cy) —

@iB. 11Nq-@~yyanebhyhdxypethaieNyN-diaethgb N-( 25{7)(3-phenyl-
N-(2-{7-[2-(4-cyanophenoxy) et hyll 9- oxa- 3, 7- di azabi cyc
| o- [@mpyl)r%nxaéy’i -diazabicyclo[3.3.1]non-3 -yl]ethyl}u;rea

%ﬁt ny! IZT [2- ((4203%21%5 éﬁéﬁy%et%"ﬁ-lt}?f‘z-f*/-(ﬁ- %eny ey’l) élo)%lal—’j)ﬂ-
s élfaaﬁﬁ WG SR e BB PR nveul
Q2. (524 ShehophenomnetING - {2 evgnophpmDefinll9-

lo- [ 3oh- 337]-&1‘aﬁal§icyélog3 3. 1)]n0n—3 -yl}ethyl)methanesulfonamide;
}et hyl )- NF(2- phenoxyet hyl ) net hanésul' f onam de; (I xi v)

Bl 2- [ K- [(24(4cyy9amphemy>b))eﬁxyb]xu-@ { 7—[@+(é-ihh)roph¢rg{l)}:thyl] -9-

.3.1] non-3

yI ] et hqxq—3J@—@@z@t@y@gi&;ﬁﬂgnqmétﬂén@wbmqﬁh@ﬁsuﬁonm@

b 5. [151 Qe N R (Lo N PO RSA YT R Gzt
N (223 ISP RBRSTHLREES 7 i azabi oy
fblgf hyl[si_(i%? E-[p_ggnggn %‘!t)}}]enlofi%ett%yl%es o 3o7 ngﬁzglgcy%llo)-(w i)
P M Sl g X pley o
(Ixii) N-(2-{7-[3-(4-cyanophenoxy)propyl]-9-oxa-3,7-diazabicyclo-
13.3.1]non-3-yl }ethyl)-N-(2-phenylethyl)methanesulfonamide;
(ki) N-(2-{7-[2-(4-cyanophenoxy)ethyl]-9-oxa-3,7-diazabicyclo-
[3.3.1]non-3-yl }ethyl)-N-(2-phenoxyethyl)methanesulfonamide;
(kiv)  N-{2-[7-(4-cyanobenzyl)-9-oxa-3,7-diazabicyclo[3.3.1]non-3-
yllethyl}-N-(2-phenoxyethyl)methanesulfonamide;
(Ixv)  N-{2-[7-(4-cyanobenzyl)-9-oxa-3,7-diazabicyclo[3.3.1]non-3-

yllethyl}-N-(2-phenylethyl)methanesulfonamide;

PCT/SE2005/000890
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[3.3. I']non-3-yl]ethyl }nethanesul fonam de; (Ixviii)
N-benzyl -N-{2-[ 7- (4- chl or obenzyl ) - 9- oxa- 3, 7- di azabi cyc

w0 0005[133787 1] non- 3-yl ] et hyl } net hanesul f onam de; PCT/SE2005/000890

N-benzyl -N- {2-[7-(4- cyanobenzyl ) - 9-oxa-3
7 dlazablcyclo

e decleaelesath Pihf%?’zﬂ @3%{}1‘?3%%37 iagiilyclg-
373d'1f[§0ni§§6‘h] ?Ig %etﬂl}r%\{ +(%-phenpxyethyl thapf:sulfgnanude
B2 NaRaReNKY|)- }Nﬁ%}do?oﬁéhﬂ)agm ylalagab@es&i& 7-di

azabi cycl o[~ 3. 3. 1] non- 3-yl ] et hyl } met hanesul f oriam de;
( | XXI I[B 3. l]non 3-yl]ethyl }methanesulfonamide;

anobenzy JfC%’l 9- oxa- 3, 7-di azabi cycl o[ 3. 3. 1] n
(?qlvm,‘}; N;ﬂeazmﬁnyHMM lasobbrridyyOyoet hardismirioyaem de!
XXI 0|
N- { 2 [[7- 3(1l]1¥9y1a3rdh et Imedaggsitfonanidsy api cycl o[ 3. 3. 1] n
B3 PR S SR teasb gt
, 7-di

yI ] et ?éﬁbh%ﬁl(yg] tﬁrl%l%e{)ﬁ%g 8%/ agﬁ%’l ] met hanesul f onam
Y -N- - - -

B . e N e e a4

I azabimytd[6{35]1 nbSnt3-1 Bt:h$l },rhdmahydlﬂfonannde,

pi et hanesul f onam de; (1 xxvi) N-benzyl -

Pxi[ 7 Ni(zeﬁ_;b@n@b@riz’i/}])‘l @-6%433}’511210@@1@2’%9-@9@307 -diazabi-
[I\Ebgni‘%}’lr‘]’f‘ﬂif ﬁ-ﬂf"?‘ ¥h E% ane uI fo r@;ggdg,( I XXvii)
(!x&i@di ﬁé?{?yfy& 8yar£q%)§%¥1}) @foyﬁ} 8 lz'lga]zaﬁ}_cycloB 3.1]non-3-
}ﬁowg&ﬁi%l?hqqlt@} rbk?nzgﬁméﬁ%lurea I xx: )?) 1331

%o a:gpg/(t QXF( §Z Eiaﬂo%eﬁﬂylweﬁma)zﬁbiéyb]b@3@}1301&37 di
yl]ethyl }-N-(3-fluorobenzyl)methanesulfonamide;

(Ixxiv) N-{2-[7-(4-cyanobenzyl)-9-oxa-3,7-diazabicyclo[3.3.1]non-3-
yl]ethyl }-N-[4-(difluoromethoxy)benzylJmethanesulfonamide;

(xxv)  N-(4-chlorobenzyl)-N-{2-[7-(4-cyanobenzyl)-9-oxa-3,7-diazabi-
cyclo[3.3.1]non-3-yl]ethyl }methanesulfonamide;

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

(Ixxvii) N-benzyl-N-{2-[7-(4-cyanobenzyl)-9-oxa-3,7-diazabicyclo-
[3.3.1]non-3-yl]ethyl }-N'-methylurea;

(Ixxviii) N—benzyl—N-{2-[7-(4-cyanobenzy1)—9—6xa—3,7—diazabicyclo—
[3.3.1]non-3-yllethyl }-N',N'-dimethylurea;

(Ixxix) N-benzyl-N-(2-{7-[2-(4-cyanophenyl)ethyl]-9-oxa-3,7-diazabi-
cyclo[3.3.1]non-3-yl }ethyl)methanesulfonamide;
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wQ Ze0ditaabi cycl o [ 3.3 . 1] non- 3-yl

3. 3. 1] non-3-yl }et hyl ) net hanesul f onam de; (| xxx)
N-benzyl -N-(2-{7-[ 2- (2, 4-di cyanophenoxy) et hyl ] - 9- oxa- 3

}et hyl ) met hanesul f onam de; (I xxxi) |
N-benzyl - N-(2-{7-[ 3- (4- cyanpphenoxy) pr opyl ] - 9- oxa- 3, 7-

@e‘ryg)zx gﬁ}y.)%ﬁ&ﬂLNScz%{911[55{5;éa%%ﬁéﬁ}ye%sz?}émﬂ?.w&aq@,aztfaﬂ%-
N- ben?tﬁéyd}bBZS.ﬁfn&%%}l?&ﬁ?ﬁﬁ%aﬁe@uﬁéﬁ’aﬁd& di azabi cycl
o- [3.3.71] non-3-yl]et'"hyl }-
(ﬁ(l-xf)j) 1M JlrﬁeiﬁfylleNOGE(Mﬁé{awy&ﬁ@;&mrﬁﬁy)lﬂrbpy}i@—bka-?),7-diazabi-
enzyl -
{ 2- [ 7-ciyalofg dublenz}ethyirmethatestlfamabiidr| o [3 . 3
.1 ]non-3-yl]ethyllacetam de; (] xxxiv) ) .
(bwdn%bﬂmler52%21-(6;%%%@1))9%@%7-si,wzzamca@kbi cycl
- [3..3. -3- Yl I o ( N- [,- N-
Co- [ 7133 Lo atloteig [ b inotopiehibea hiye s
" Y ; e :
P PSR TR SRR S Tl 5 )
on- 3- 1313, glnwl3-yiRHydddetiphigBenzyl Y urea; or a
phar meceut’i cal | y "accept abl e derivative thereof. 31. A
(0??9? 7LINTMHJZﬁSylt;Na{ T (d-wyhebemz3D-Wokad3, 7-sliddablegoky | - N
cyanoliémzlinpnB-yhlatty] urdaazabi cycl o[ 3. 3. 1] non-3-yl J et h
I b | f I de, h tically
TG IS SR L ke g
of @k?ﬁéﬂ%oil?-'ﬂgﬁ%%ﬂﬁ%“%” ofmae; o1°C |1 Ay one
: t o = | ' - i t
B B R R ARITD: PSR SRR 3,
the prORMAI NS4 FudrbBeds ggent of an arrhythm a,
conprising a conmpound as defined in any one of C ains
ot atphaBhaddutichllyarpeptableadertiativeehlereof.any one of d ai ns
1 to 31 for use as a
31. A compound as claimed in Claim 30 which is N-benzyl-N-{2-[7-(4-
cyanobenzyl)-9-oxa-3,7-diazabicyclo[3.3.1]non-3-yl]ethyl }methane-

sulfonamide, or a pharmaceutically acceptable derivative thereof

32. A pharmaceutical formulation including a compound as defined in any
one of Clairs 1 to 31 in admixture with a pharmaceutically-acceptable

adjuvant, diluent or carrier.

33. A pharmaceutical formulation for use in the prophylaxis or the
treatment of an arrhythmia, comprising a compound as defined in any one of

Claims 1 to 31.

PCT/SE2005/000890
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pharmaceutical. 35. A conpound as defined in any one
of Clains 1 to 31 for use in the prophylaxis or the

wo e@atizaswt of an arrhythm a. 36. The use of a POIRE200000890

as defined in any of one Clains 1 to 3 1 as active

i ngredient for the manufactyye of a medi canent for use
I3, t hecomPBhNb aXidsfRkat t. of  an,arrhyt hm a.
37, The uge %f\s cl afliﬂré%w%n@g?m?l%]e?%?ﬂf?% casa
phefiaduiitidal.s an atrial or a ventricular arrhythm a.
38. A nethod of prophylaxis or treatnent of an
arrhythm a whi ch nethod conprises adm nistration of a
t herapeutically effective amount of a conpound as

def i Aeermpouny apdefined @ ayendof Gldnd 1 o 31 f&NEeIn the
suffering from or susceptible to, such a condition.
BEPRYLGHD 61 e eatmieat of ap erdithroiae of clainms 1 - 31 in
conmbi nation with any other drugs for use as a

medi canent for the treatnment of arrhythm as or

gar dirgy & leofhd S A process faor.th

prepar at |§§) %k gfcogﬁﬁf rrrlpq{g%sndtf flg‘f%dflg AR |°§ qneaéaggap &ﬁ%éliaﬁ
Gt einkredibhtcior BEO SRS FAAIRJISES:; B a
conpou%g of formula p ,Mereif%q%ﬁ%%ehﬁgc%‘%sgqﬁ%?A, B
proph@axieonthededdtmedt bf\aﬂaﬁh{ihimayvi th a conpound of
formula EI, R-V in wherein L1 represents a | eaving
group andX, Rl and R7 are as defined in Claim1; (b)

ds, of fornula | _in which R
1 S oSl Vot bt o
1 QLfHcRa: Yrrhythmia.

38. A method of prophylaxis or treatment of an arrhythmia which method
comprises administration of a therapeutically effective amount of a
compound as defined in any one of Claims 1to 31 to a person suffering

from, or susceptible to, such a condition.

39 A compound according to any one of claims 1 - 31 in combination
with any other drugs for use as a medicament for the treatment of arrhythmias

or cardiovascular disorders.

40 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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wherein R2, R4, R4 1 to R46, A, B, and G are as
defined in daim1l, and L1 is as defi ned above, with a

wa@orsoedtd7 of forrmula V, R24-H V wherein R24 r epCESE2005000890

-XR7 or -N(R8a)R5d and R5d, R7, R8a and X are as
defined in Gaim1l; (c) forjgpnpounds in which Rl
represents -C(O N H)cR8a reactl on of a conpound of
fornmul a IIR4sas g&fi ned abovez with a conmpound of

fornul a VI, R8a- N=C=6 érein R8a is as defined in

daim1l, (d) /ea o] a\ conpound of forrmula VII,

V\herelana R4 1 o\are as defined in Claim1l,
th a compgunguof formuRE W I1, wherein L2 represents

~aiarT1; (e) for compounds of formula | il which A
esents C - al kyl ene substituted in-the 2-position
ative to the oxabispidine Natom by -OH or am no,
ion.of a conpound of formula VII, as defined
with a conmpound of fornula I X or a protected

I l;k;ve thereof, wherein Y represents O or NH and
R2, R4, B and Gare as defined in Caim1; (f) for

ROfR4A ¢ t -ZZ
FRERA R RO 20 R oaveP R 1 el &7 B, b
aﬁﬁb@l&%ﬁoﬁqﬁmniZ are as defined in Clalml W|tha

corrpound of formula XI, wherein R4 and G are as
defined i nRELdi m 1; (g) for conpounds of fjormula | in
which G represents N and B represents

wherein L represents a leaving group and X, R' and R are as defined in

Claim 1;
(b) for compounds of formula I in which R} represents -C(O)XR’ or
-C(O)N(R¥*R*, reaction of a compound of formula IV,

wherein 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 V,

R*.H \4
wherein R%* represents -XR’ or NR*®R* and R’ 4 R, R® and X are as
defined in Claim 1;
(c) for compounds’ in which R! represents -C(O)N(H)R®®, reaction of a

compound of formula I, as defined above, with a compound of formula VI,
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-Z2-0O, reaction of a compound of formula X, as
defi ned above, wth a conpound of fornula XIl, wherein

wWoR2008/128540efined in Aaiml, and L2 is as defi PEOISE2005/000890

above; (h) for conmpounds of formula I in which Bis as
defined in Caim1, except fpat it does not represent

a direct bggfdnLeagti on of a conpound of rmula X1,
wher ei n lekﬁd , 261 to R46 and A are as ggfined in

Heirenm R* W dhdeFie@TReuUaR, @f fornula XV, wherein Ba
represents B as defined in"Claim1, except that it

(dewaction obprespotndofifsrenila Mnd, and R4 and G are as
defined in aim1l1 and L2 is as defined above; (i)

react, conpoug‘m of formula XV, wherein Rl, R,

R4 BO : sare as defined in daim1, with a
conpour \ XVI, R2-L3 XVI wherein L3

repre $ Ll e leaving groupypand R2 is as

defi . 42 ) for conpounds of forrmula | in
whi o RBrepresent’s - (ORN(H) R3d, reaction of a

E'o—eround of formula XV, as defined above, wth a

C ound of fornu xvp O=C=N-R x Vv wherein R
Paptas &taéldé#ﬁﬁhg%%’rérﬂﬁ degingd Ht@ﬂamhﬁowiﬂmamepmadm
{%3% s fined in Claim1l, except that it does not
repres >H; (k) for conmpounds of forrmula I in which
Rz represents Cl-12 al kyl substituted by one or nore
su titg;m_@s as defined in CQaim1l in respect of Ri,
whi chsabstituent (s) is/include a -N(R9b) S(O) 2RAd
grdup, reaction of a conpound of

Vil

wherein L? represents a leaving group and R% R*, A, B and G are as defined
in Claim 1;

(e) for compounds of formula I in which A represents Cs g alkylene
substituted in the 2-position (relative to the oxabispidine N-atom) by -OH or
amino, reaction of a compound of formula VII, as defined above, with a

compound of formula IX,
Y

2
"\ JrA
N—C, , alkylene

/

R4

or a protected derivative thereof, wherein Y represents O or NH and Rz, R4, B
and G are as defined in Claim 1;

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

compound of formula X,



formula XVI1I1, XVIII wherein R a represents Cl-12
al kyl ene, which group is optionally substituted by one
wWo@roosneH4BUbstituents as defined in Caim1l i nPCESE®01/000890
of Rl, and R2, R4, ROb, R4 1 to R46, A B and G are as
defined in daim1, with a ¢pgpound of formula Xl X,
L2-S(O 2RAd Xl X whepein RI9d is as defined in daiml
and L2 is definell aboveR*(1) for conpounds of
formula I iIn R epresents Cl-12 al kyl
substitut ed 7B & substituents as defined in
Caimlin @ R1, \Whi ch substitugnt(s)
irg/ i ncl ude /& -£36 0) 2N( ROBIROY or - N(R9b) S(O) 2R9d gr oup,
regction Qf a compound of foNmgfa 11, as defined
abgVesA W th a conpound of formula XI XA or XIXB, i R
-8Q -NCR RO XI XA | LRI a- N(R9b) - SC2- R9d XI XB wherein L1
andOR a are as defined above and ROb, R9c and RA9d are
as defined in Caim1; (m for conpounds of fornula I
Wwherdin &, R, R¥po 88K and 27 @}é%?deﬁrgd@l"dﬁ%ﬁ)l RAGHAY
-S(O) 2R9a, reaction of a conpound of fornula
sompprdphfqemude Xdpr esent s - O(O) XR7, - C( O N( R8a) R5d or
- SH) 2R9a and R5d, R7, R8Ba, R9a and R4 1 to R46 are as
defined in daim1 and L2 is as defined above, with a
é und of %Prrml a XXI, wherein R2, R4, A B and G are
ined ifdaim1l; (n) for conpounds of formula I
whi &'e oxabi spi di ne-nitrogen N-oxide derivatives,
oxi dation of the corresponding oxabi spidine nitrogen
5 whergin R" and G are as defined in Claim 1;

(&) for compounds of formula I in which G represents N and B represents

-ZZ—O-, reaction of a compound of formula X, as defined above, with a

compound of formula XTI,
L2
N Xl

10 wherein R* is as defined in Claim 1, and 1.2 is as defined above;
(h) for compounds of formula I in which B is as defined in Claim 1, except

that it does not represent a direct bond, reaction of a compound of formula
XIII,

Xl

15  wherein Rl, R2, R* to R*® and A are as defined in Claim 1, with a compound

of formula X1V,



correspondi ng conpound of fornmula I, in the presence
an oxi di sing agent; (o) for conpounds of fornula I
wokiosh2zme Cl-4 al kyl quaternary amoni um sal t PCT/SE2005/000890
derivatives, in which the al kyl group is attached to a
oxabispidine nitrogen, reactiyn, at the oxabi spidine
nltro of a correspondi ng conpound of fornula I
@aa conpound of formula XXII, R25-L4 XXI| wherein
S[represents Cl-4 al kyl and L4 is a | eaving group;
(af'c nversi gn of one R4 substituent to another; (p)
uction 8Y one or nore (further) R4 substltuents
to egtomatic ring; (q) for conpounds of fornula I
in wherein R1L represents G -12 al kyl ene, which group
iveheopini Bhebtesests B4 defired inyClaiha 10exeapt € ihddes tneent S
as defined above in respect of Rl, reaction of a

Eepreeai@ direct bendslaad IR \ingr Giane Rodefited RAThithd AR4H.2 i8.as

%are; as hereinbefore defined, with the
Eﬁﬁ%% APXX% al dehyde, for exanple under condi tions

tQ t,h inthe art (e.g. at

g%a Oﬁp@wﬁ Oggu#arjgﬁ%dls to 3000) in the
presence of a redumcng agent (such as sodi um
cyanobor ohy4gr i dr*3 Sdl um t r RHcet oxybor ohydri de, or
simlar conpod are—an.appropri ate solvent (such as
1, 2-di chl or oe v oet hane, nethanol, ethanol
or m xtures egaction of a conpound with
fogmula VI are| R¢ 1 to R46 are as
her Ng%if/we defl ned, with aMNeppound of fornula
XXpy 75 alkylene’ H XXIIl wherein R2, R4, X¥ and G
are; as hereinbefore defined, for exanple under

at room t enperat ure,
Rt
wherein Rl, R4, R" to R46, A, B and G are as defined in Claim 1, with a
compound of formula XVI,

R%L? XVI
wherein L’ represents a suitable leaving group and R? is as defined in Claim
1;
(j) for compounds of formula I in which R? represents -C(O)N(H)R>, reaction
of a compound of formula XV, as defined above, with a compound of formula
XvIl

O=C=N-R XVII
wherein R represents a monovalent metal cation or R represents R*? as
defined in Claim 1, except that it does not represent H;
(k) for compounds of formula I in which R! represents C;_j, alkyl substituted

by one or more substituents as defined in Claim 1 in respect of R', which
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such as from15 to 300C) in the presence of a reducing
agent (such as sodi um cyanoborohydri de, sodi um

W eooaaed7exybor ohydri . de, or simlar hydride doPet/SE05/000890
. conpounds) and an appropriate solvent (such as

1, 2-di chl or oet hane, difggflgl or ¢é6hane, nethanol, ethanol
BUbSH ME(HIsifteiicRod N |
pr ot ectlgg@deri vative E)f ?@%ﬁ@ﬁgﬁ@g&# or #ﬁffaﬁonagound of
defmmledXVHIC aim 1. 4 1. A conpound of fornula p, as
defined in Caim40, or a protected derivative
t her eof . 42‘.15 A ind of fermula 1V, as defined in
Claim40, B\a ¢cted detivative thereof. 43. A
conmpound of f QrT X defined in Caim40, or a

44. A conpound of
Claim4 or a protected

as gefinedNin daim40, or a ?Bt écthad deri v%,j”ye
t hef eof®

A\

R’
wherein R represents Cy_1, alkylene, which group is optionally substituted by
one or more substituents as defined in Claim 1 in respect of Rl, and RZ, R4,
Rgb, R* to R46, A, B and G are as defined in Claim 1, with a compound of
formula XIX,

L*-S(0),R* XIX
wherein R* is as defined in Claim 1 and L?is as defined above;
(1) for compounds of formula I in which R* represents Cy_;, alkyl substituted
by one or more substituents as defined in Claim 1 in respect of RI, which
substituent(s) is/include a -S(O);NR™)R™ or -N(R*)S(0),R* group, reaction
of a compound of formula II, as defined above, with a compound of formula
XIXA or XIXB,

LLR"-SO,-N(R*R* XIXA

L-R"“N®R*)-SO,-R™ XIXB
wherein L' and R are as defined above and R9b, R*® and R* are as defined in
Claim 1,
(m) for compounds of formula I in which R} represents -C(O)XR’,
-C(ONR*»R> or -S(0O),R™, reaction of a compound of formula XX,
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XX

R* N\ R'®

wherein R'"* represents -C(O)XR’, -C(O)NR®R™ or -S(0O),R* and R*., R,
R®, R* and R* to R* are as defined in Claim 1 and L? is as defined above,

with a compound of formula XXI,

2
"\ NH
e

XXI

4\

Rt
wherein R%, R%, A, B and G are as defined in Claim 1:
(n) 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 an oxidising agent;
(0) for compounds of formula I which are C,_, 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 XXII,

R®.L* XXII
wherein R% represents Cy4 alkyl and L*is a leaving group;
(0) conversion of one R* substituent to another;
(p) introduction of one or more (further) R* substituents to the aromatic ring;
(@) for compounds of formula I in wherein R' represents C;_, alkylene, which
group is optionally substituted by one or more substituents as defined above in

respect of R, reaction of a compound of formula II



10

15

WO 2005/123747 PCT/SE2005/000890

wherein R, R*, R* to R, A, B and G are as hereinbefore defined, 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);

(r) reaction of a compound with formula VII

\tl

wherein R! and R* to R* are as hereinbefore defined, with a compound of

formula XXII1
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12 0]
\ )LH

/N—C1_5 alkylene

XXiil
R*

wherein RZ, R4, B and G are as hereinbefore defined, 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 hydride donating
compounds) and an appropriate solvent (such as 1,2-dichloroethane,
dichloroethane, methanol, ethanol or mixtures thereof); or

(s) deprotection of a protected derivative of a compound of formula I as

defined in Claim 1.

41. A compound of formula I, as defined in Claim 40, or a protected
derivative thereof.
42. A compound of formula IV, as defined in Claim 40, or a protected

derivative thereof.

43. A compound of formula X, as defined in Claim 40, or a protected

derivative thereof.

44. A compound of formula XIII, as defined in Claim 40, or a protected

derivative thereof.

45. A compound of formula XVIII, as defined in Claim 40, or a protected

derivative thereof.



