WD 20051123748 PCT/ SE2005/ 000891 Novel oxabi spidi ne conpounds and their use
in the. treatnent of cardiac arrhythmas. Field of the Invention 5 This
i nvention relates to novel pharnmaceutically useful conpounds, in particular

“conpounds W falsasfguseful in the treatnent of cardiac ¥ %@%9
'‘Bhckground and Prior Art 10 Cardiac arrhythm as may be de?llgnie !

.apnormalities in the rate, regularity, or site of origin*of the cardlac
i'mpul se or as disturbances in conducti oh which causes an abnor nal sequence
of activation. Arrhythm as may be classified clinically by neans of the

presuned si te of o%r%?nﬁé}genaagosl &S“E&J&%ﬁ%ﬁr lpgdNghudiypg atrial and

atrioventri &ift ] cul ar ythm as) and/or by neans

of rate (i. rﬁﬁtﬂﬁ% achyarrhythm as (fast)). In the
treat ment of Cﬁa C rrhﬁthm as the negative outcone in clinical trials C
20 (see, forF’\g ‘gﬁ[ﬁ‘@ 8%t come of the Cardiac Arrhythnia Suppression
Trial (CAST) reported I n New Engl and Journal of Medicine, 321,406 (1989))
with "traditional" antiarrhythmc drugs, which act primarily by slow ng the
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drugs may be defin s which prolong the trans nmenbrane action
potential  dfipihdins( Whi ch can be caused by a block of outward IC currents
or froman increase of inward ion currents) and refractoriness, wthout
affecting cardiac conduction. WD 2005/ 123748 PCT/ SE2005/ 000891 2

Background and Prior Art
C 10

Cardiac arhythmias may be defined as abnormalities in the rate, regularity, or
site of origin'of the cardiac impulse or as disturbances in conduction which
causes an abnormal sequence of activation. Amhythmias may be classified
clinically by means of the presumed site of origin (i.e. as supraventricular,

15  including atrial and atrioventricular, an‘hythnnas and ventricular arrhythmias)
and/or by means of rate (i.e. bradyarrhythmias (slow) and tachyanhytﬁmias
(fast)).

In the treatment of cardiac arthythmias, the negative outcome in clinical trials

C 20  (ses, for example, the outcome of the Cardiac Arrhythmia Suppression Trial
(CAST) reported in New England Journal of Medicine, 321, 406 (1989)) with

“traditional” antiarthythmic drugs, which act primarily by slowing the

conduction velocity (class I antiarrhythmic drugs), has prompted drug
development towards compounds which selectively delay cardiac

25  repolarization, thus prolonging the QT interval. Class Il 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

conthuction.



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

exhibit a wunique formof proarrhythm a known as torsades de pointes

(turni ng wd 20e50i2848) , Whi ch may, on occasion be fatal. pepREidaSosgINt Of b
view of safety, 5 the mnimsation of this phenonenon (which has al so beer; -
shown to be exhibited as a result of adm nistration of non-cardi ac drugs
such as phenothiazines, tricyclic anti2depressants, antihistami nes and
antibiotics) is_a key problemto be solved in the provision of effective

ant i ar r hyt Hane of tagykey dsadyantagespfiiatherto knavgs dmigs swhish agt byidelaying
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conpounds iékh?lﬁ t r-8atmegd10fofC aRMlic A ¢l Yo Hoscd i S&fch Na O
01/ 28992. Met o%g for the preparation of suc ox%#@é?dlaﬁieggcgn%%uﬁsds are
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Oxabi spi di ne compounds in which ohe or both of the N-atons bears a

subst i t uentkdylmbblenttoistesolesd in the phavisionflefizotve aetisgrintiimiv érogei t her 25

di scl osed nor suggested. We have surprisingly found that a novel group of
oxabi spi di ne-based conpounds exhi bit el ectrophysiol ogical activity and gre

therefore expected to be useful in.the treatnent of %ardi ac arrhythm as.
The novidl ghBaligtisftus smagsspased7om w&g@déér@mc o 33 himosaneR)ne- based

compounds has aovatradsnts dia BhadonaT PARA! SplcAtions WO 91/07405 and

WO 99/31100, European patent applications 306 371, 308 843 and 655 228
and US patents 3,962,449, 4,556,662, 4,550,112, 4,459,301 and 5,468,858, as
well as journal articles including, inter alia, J. Med. Chem. 39, 2559, (1996),

15 Pharmacol. Res., 24, 149 (1991), Circulation, 90, 2032 (1994) and Anal. Sci.
9, 429, (1993).

Certain oxabispidine compounds are disclosed as chemical curiosities in
Chem. Ber., 96, 2872 (1963). The use of cerain other oxabispidine

20 compounds in the treatment of cardiac arrhythmias is disclosed in WO 3
01/28992. Methods for the preparation of such oxabispidine compounds are
disclosed in WO 02/28863, WO 02/28864, WO 02/83690 and WO
02/83691. Oxabispidine compounds in which one or both of the N-atoms
bears a substituent that includes an “in-chain™ suifonamide group are neither

25  disclosed nor suggested.

We have surprisingly found that a novel group of oxabispidine-based
compounds exhibit electrophysiological activity and are therefore expected to -
be useful in the treatment of cardiac arrhythmias. The novel group of



conpounds of the prior art, such as enhanced potency, enhanced sel ectivity,
and/ or reduction of total clearance. These advantageous properties can
di-stingui s of such conpounds as pharnaceuti cal | owering 5
tHe daily gﬁ%ﬁ‘?{%ﬁ%‘gese, | engt heni ng the duration of act ?gﬁ@hi‘}?g’}“}“@r
dimproving the side effect profile. Disclosure of the Invention io According
t® the invention there is provi ded conpdunds of fornmula |, R45 43 Rol 4 F?
Rae NR R3 /NA GR4 wherein Rl represents Cl-12 al kyl (which al kyl
group i s optaxahispidme-bbsad compaindy has edvarageousprepegtiesugmnpazedta ed from
hal o, cyano, nitro, aryl, Hetl, -N(ea)R6, -C(ORS ), -O, -CO XR7,

- ¢( O) N( Rs a) Renpougdeptihg praar arksuch asgidyapeed potsncy, erbanceprslectingy,
-N(R')S(O 2e) or Rl represents -C(O)>gEK, -C(O N(Rsa) R5d .or -S(0O 2R9a; 20
Rya represerfs/oq u@pn@fépt@ipleewméh e RV AR ERAISITIORRHHESFAD | y substit ut ed

b it | ected f -OH, hal q, . Nitro,

"5( 0) 20 Ro6)Istiga ISP RUPS PEReSHASIPaics 98 PhaTa e UppERBdDHPTOEREL 4 Rb

to W ind d | Vas t Wh d_h in, H Cl1-6
Kyl (o ort St Rl dRBClengRientt s SEon e tAn S TBITERE

substi t uent ﬁhé?ildg%%gtfnro?ﬁ%f OH, hal o, cyano, nitro, aryl, Hee,

Disclosure of the Invention

L« 10 According to the invention there is provided compounds of formula I,

whereln

0

R! represents C,.1, alkyl (which alkyl group is optionally substituted by one

15 or more groups selected from halo, cyano, nitro, aryl, Het!, -NR**RS,
-C(O)RY®, -OR™, -C(OYXR’, -C(O)NR*R¥, -OC(O)NR*™R™, -S(0),R*,
-S(OLNR™R* and -NR™SO),R* or R' represents -C(O)XR’,
CONER®R® or -S(0),R*;

20 R®represents H or Cy.¢ alkyl (which latter group is optionally substituted by
one or more substituents selected from -OH, halo, cyano, nitro,
-S(0)X:NR™R* and -NR™)S(0),R**;



-S(O 2N(ROb) RO and -N(R')S(O 2Rod), aryl or Het3, or'R5d or RSe, together 5
with, respectively, Rlia or Rs', may represent C3.6 al kylene (which alkyl ene
group is optionally i nterrupted by an O atom and/or is optionally

substi t ut eg 2day1BAg or nore CL. 3 al kyl groups); R6 repr %@04—5108% 6 al kyl‘
(optionally substituted by one or nore substituents sel 1 o8 hal o,

cyano, nitro, aryl, -S(O2N(R9)R9" to and N(R9b) S(O 2R9d), aryl, -C(O Rlpa,
-C(OOR10b or —-C(ONHR10c or -S(OZ2R10'; R e, Rob, RLO" and Ri od
independentl% represent Cl4 al kyl (optlonally substituted by one or nore
subst i t uentR™de|RE indefendentyktprsent, ateaeh occoitence when ased heretnyH, or RLO'
represents H 1s R7 represents, at each occurrence when used herein, Cl.12
al kyl (opt iGnalaliyl Ewbishi latter zroyp aaeoptuonadlyessbmuueduby\tm%etawmj from
-OH, hal o, no, nitro, aryl, Cl4 al kox Het 4, -S(O)2N( e an

-N(R9)) ( O)Sﬁﬁaqtuem selactedh ﬁrﬂ@epeﬁaﬁenth%/lo; epyaBnt NiFO, CEryl MRyl , Cl.6

subst ¢ ﬁﬁﬂL bR e SN b RH. bk el Sokot SRS Wgher & TO7C
1 BB s .l R e 5
o kylene. (veawpan?i%ﬁ@%%ﬂev  BresBE Bl Ol An b dsionf Y sBREERD oo
ggcli{joir nh:pgﬁ}d‘g&{]@y reprégwltg?&g%xﬁoglekglr Enc)):otel gﬁalg)l §| ls%lbst |g{ 8323) bymgnet °
of Ritc andCriPFRbls TS dEATKobiondly) Rurkhafed By Dot S0 Bk ) 2l
Copt F’Eﬁg?ﬁ’yﬂ?ﬁ%‘;‘%’ﬁ?ﬁ%@“ oF G, A peneten it QRESSORNENRY!
10 and -NR"™S(0)R*, aryl, -C(OR®, -C(O)OR'™® or -C(O)N(H)R'™ or

-S(O)R'%,

R'™ R'® R'™ and R'® independently represent C,¢ alkyl (optionally

substituted by one or more substituents selected from -OH, halo, cyano,

nitro and aryl), aryl, or R'® represents H;

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

R* and R® independently represent H, C,.;; alkyl, C, alkoxy (which latter
two groups are optionally substituted by one or more substituents selected

20 from -OH, halo, c¢yaro, nitro, C;s4 akyl, C,, alkoxy, °
S(ORNR™R* and -NER™S(O)R*), -D-aryl, -D-aryloxy, -D-Het,
D-NECOR™,  -DSO)RR*™, -D-COR"™, -D-C(O)OR™,
D-CONRM)R™ or R® or R, together with, respectively, R™ or R,
may represent Cs.¢ alkylene (which alkylene group is optionally interrupted

25 by an O atom and/or is optionally substituted by one or more C; 5 alkyl
groups);

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



one or nore substituents selected from-0OH, halo, cyano, nitro and aryl) or
aryl, D represents, at each occurrence when used herein, a di rect bond or

kyl resents 0 or S; 99' represents, at ea rence when
ﬁ;b éb{SZ@kyl (optionally substituted by one 5,8}{?% mghtuents

‘Cl.6 al

‘used herei

_selected from-0OH, halo, cyano, Cto nitro, aryl, -S(O 2N(R9b)R9c and
-N(ROb) S( O 2RAd) or aryl; ROb representg, at each occurrence when used
r Cl-6 alk R9e and ROd i ndependently represent, at each

detk Cophlignebptiomiyssitistbed by one or

her ei n,
occurrence Viéh ahg qut? @ﬁ@ ndexfely

Ho

ferat
nore substituents selected from gr hal o, cyano,” nitro, aryl and Het),
aryl or Het bneosr ioee seiwtisans selectedSréln +@H| haleptgartd, didbandCry e kyl ,

- OR13,
Cl -6 al
al kyl ,

-E-N(R14) R15 or, together with R3, represents =0; R3 represents H,

cm'yltoget her wth R2, represents =0; R13 represents H Cl1.6

r{g -E-Hers, - O)R16a -C(OORLft or ar. 20 -CCONRL7a)Rt 7" ;
S ;)

kyl
-E-ar

R14 represe
-S(0) 2R 16¢,

-E-aryl

ar

occurrence
or nore sub

Rl16a and R16d i ndependently represent H,

represent,
substi t ut ed
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S, R16& to R16d independently represent, at each

\é\lzen used her 25 C1.6 alkyl (optionally substituted by one
TERIEsRIYS P% ated from halo, aryl and Hetl), aryl, Het",
R17a and R17b i ndependently

or

5

-[ﬁ ] PN(R17a) R17b or -C(NH)NH2; R15 represents H, Cl-6 al kyl ,

at each occurrence when used herein, Hor Cl-6 alkyl (optionally

¥ Jebresehts, Bl Sach BN iehel Wnsf LSt ﬁgre , & 2B0P togeditty
substttuted by one or more substituents selected from -OH, halo, cyano,
nitro, aryl, -S(O);NR™R* and -NR*™)S(0),R*) or ary};
R® represents, at each occurrence when used herein, H or C; ¢ alkyl;
R* and R* independently represent, at each occurrence when used herein,
Ci.¢ alkyl (optionally substituted by one or more substituents selected from
-OH, halo, cyano, nitro, aryl and Het®), aryl or Het”, or R*® represents H;

R? represents H, halo, Cp¢ alkyl, -ORY, -E-NR™R? or, together with R®,
represents =0,

R represents H, Cy.¢ alkyl or, together with R?, represents =0,

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

R" represents H, Cis alkyl, -E-aryi, -E~Het9 -C(O)R**, -C(O)OR'®,
-S(O)R', -[C(O)L,NR™)R'™ or -CNFDNH;

RY represents H, Cy. alkyl, -E-aryl or -C(O)R'%;

R'®® to R'® independently represent, at each occurrence when used herein,
C.¢ alkyl (optionally substituted by one or more substituents selected from
halo, aryl and Het'®, aryl, Het"’, or R'® and R'® independently represent H;
R'™ and R'™ independently represent, at each occurrence when used herein,

H or C; 4 alkyl (optionally substituted by one or more substituents selected



6 fromhalo, aryl and Het12), aryl, Het13, or together represent C3{

al kyl ene, optionally interrupted by an O atom E represents, at each
occurrence when used herein, a direct bond or Cl14 alkylene; 5 p represents
1 or 2; Het' to Hetl3 |ndependently represent five- top ered
heterocﬂ?@'&o ’la:f%%ps contai ning one or nore heteroatons g@ecﬁéﬁgggfirom
oxygen, nitrogen and/or sulfur, which groups are optionally substituted by
one or nore 1o substituents sel ected grom - OH, oxo, halo, cyano, nitro,
Cl-6 al kyl, Cl.6 al koxy, aryl aryl OX}é -N(RIsa)Risb, -C(OW , -C(OOR s,
-C(ONR gfroi® halo; N(}ike@;)icﬂé)) "arylSEHBt 2NOR teggthes represtnt -ON(Rulkiedese0) 2R s ;

R sa to R s' independent represent Cl-6 alkyl, aryl or Rsa to Rlsk 15
mdependerﬁptwmaﬁprmtsmtdgm atoggnt s a direct bond, -J-, -J-N(R 9a)-
-J-S(O2N(RL '")-, -J-N(R.9)S(0)2- or -J-0- éln whi ch Iatter f our groups -J
i s attachdd te@rmats oa&asacshompmenﬁzmgwmn rasg8nherein,2a direetpbendnes
-Z-{[A(O] gﬂqg )ib-, -Z-[C(OQ]cN(R20b)-, -Z-N(R20")S(Q Z-, -Z-S(0O2N(R
) ., -Z-S( (|n which latter six groups Zis attached to the .
car bon atom bearing, R2.and R3), N(R20e)-z-, -N(R20f)S(O 2-2-,

- S( 0) 2R( RA [EPressiy f-ﬁ%?(ﬁ& C(O)OZ- (in which latter four groups, Z is
attached to the phenyl or pyridyl group that is optionally 25 substituted
by R5; J represents Cl-6 al kyl ene optionally interrupted by -S(O 2N(R 9- or

sl oot oo THE (O BT infepeRtERt o Sl B ey e Blr BB BHE r01 *"L*

groups containing one or more heteroatoms selected from oxygen, nitrogen

and/or sulfur, which groups are optionaily substituted by one or more

10 substituents selected from -OH, oxo, halo, c¢yano, niiro, 3
Cy6 alkyl, C;.¢ alkoxy, aryl, aryloxy, -NR™R'™, -C(O)R'™, -C(O)OR'¥,
CONR™R™,  NRP)COR'™,  -SOLNR™HR™  and
NR™)SOWR™;
R™ o R™ independently represent Cp¢ alkyl, aryl or R'® o R¥

15 independently represent H;

A Ttepresents a direct bond, -J,, -JN®RM¥)-, -J-S(O),NR™)-,
-J-NRP%S(0),- or -J-O- (in which latter four groups, -J is attached to the
oxabispidine ring nitrogen); a
20 B Tepresents -Z-{ [C(ONLCADR™ ™} -Z{C(O)]NR*™)-,
ZNR*™)S(0)-, -Z-S(O)NR?™)-, -Z-S(0)y-, “Z-O- (in which latter six
groups, Z is attached to the carbon atom bearing R? and R?), -NR™®)-Z-,
NER¥*HS(0)2-Z-, -S(0),NR*®)-Z- or -NR*™C(0)O-Z- (in which latter
four groups, Z is attached to the phenyl or pyridyl group that is optionally
25 substituted by R%);
J represents C,¢ alkylene optionally interrupted by -S(O)LNR')- or
-N(R'*)S(0),- and/or optionally substituted by one or more substituents
selected from -OH, halo and amino;



Z represents a direct bond or Cl4 al kylene, optionally interrupted by
-N(R20' ) S(0)2- or -S(0)2N(R20j)-; a, b and c independently represent 0 or 1,
n represents 0, 1 or 2; 5 Rl19a to Rl19e independently represent, at each
‘oecurrence when used herein, Hor Cl,6 alkyl; R20a repriggaiteesmogyol

t dget her WRRY18Hyl e R4 substituent at a position on the phenyl or
_p%/ridyl group that is ortho- to the position at which the group B is
attached, R20a represents C2.4 al kyl ene7optionally interrupted or C lo
term nated by 0, S, N(H or N(CLl.6 al kyl); R20b represents H, C -6 al kyl or,
t oget her with mpsssngtse aRdirsctb bontduentCaj zdkylpns,l optionalty tmmnpimedllb)br
pyridyl grou Q Is ortho- to Ee position at which the group Bis

att ached, e SE)NR Ky ene; R20e to R20j independently
represent, at each occurrence when used herel n, H 1s or C-6 alkyl; G
represents GH %2 opEesgREl OF Lior e optlonal substituents sel ected
from-OH cyano, (gafa nitro, Cl.6 alkyl (optionally term nated by
-N(H)C(O)CRZ&EBPISSC@&S Plk% -N(Rna) R22b, -C(O R22°, -C(O OR 221,

510 M0 et o 2 AR A MR e, 0

substi tuent ﬁg’ﬁ%po‘@ﬁl on on the phenyl or pyridyl group that is 25 onho-
to the posit t6 ¢h the group Bis attached may (i) together with R20a,

M2 S
NCE) Cor (IR SHRGHE BF . DBt wind s SibpR R sQbotieal A3 BHkiflen O 1 PG .
RzZ12 R210 .
Rzl StE 30051000 1ﬁg1n&eﬁ§ﬁdy1rﬁeﬁﬁ%wtls gn‘iﬁz ab ke poéﬁ@oﬁoﬁwa@ﬁm@gmup
B is attached, R®™ represents C,4 alkylene optionally interrupted or
C 10 terminated by O, S, N(H) or N(C; ¢ alkyl);

R® represents H, Cy¢ 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 aftached, R*™ represents Cp4 alkylene;

R?* to R* independently represent, at each occurrence when used herein, H
15 orCi¢alkyl;

G represents CH or N;

~ R* represents one or more optional substituents selected from ~OH, cyano,
20 halo, mitro, Cis alkyl (optionally terminated by -N(G)C(O)OR™?),
Cis alkoxy, -NR®)R™, -CO)R™, -C(O)OR™, -C(ONR™)R™,
NRZHCOR™,  NRHCONRHR™,  -NR®I)S(O)R™,
-S(0),NRZHRZ, -S(0),R*, -OS(0),R* and aryl
and an R* substituent in a position on the phenyl or pyridyl group that is

¢

25  ortho- to the position at which the group B is attached may
() together with R*® represent C,, alkylene optionally
interrupted or terminated by O, S or N(H) or N(C; ¢ alkyl), or
(i) together with R?®, represent C, 4 alkylene;
R*2 to R*™ independently represent C, ¢ alkyl;



R22a and R22b independently represent H, Cl_6 al kyl or together represent

C3-6 alkylene, resulting in a four- to seven-nenbered nitrogen-containing
ring; R22c to R220 independently represent Hor Cl.6 alkyl; and 5 R41 to - \
RA6 i ndepegdenbs/yashgpresent H or CL. 3 al kyl; wherein eac?&ysﬁﬁoﬁmgo@{yl oxy '
group, unless otherwi se specified, is optionally substituted; provided that .
lo (a) at least one of the followng is the case 3 (i) R represents C1_12i

al kyl (which al kyl group is substitutedsby one or nore groups including at

2 0 3 2 R s ) S0Pl e 577
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al kyl ene or 1,1-CZ. 6 alkylene; and (ii) B does not represent -NR206},
-N(R20')S(0)2-, -S(OQ, -0-, -NR20r)S(0)2-z- or -N(R C(O O Z- when Rz and -
R3 do no t : ; ) represents -OR13 or

ts ?@?ﬁgﬁf %@%ﬁ?ﬁfgydmgres%ﬂgﬁ(& CYhaRyfR2

(0]

- N( R14) ( R15) s not représent -J-N(R39)-, -J-N(R''L)S(0)2-
or -J-O; and (ii) B does not represent -N(R2 -, -N(R20c)S(O 2-, -S(O1II ,
-0-, -N(R).S(O2-Z- or -N(R201)C(O O Z-; or a pharmaceutically acceptable

derivative tikerens .eadhh 2505412 3ardoBCTEEHR) QIR0 dMerwdsd-wpetifiedyvis dance of
doubt it is to be understood that where in this
optionally substituted;
provided that
10 (a) at least one of the following is the case 3
() R!represents Cy.y; alky! (which alkyl group is substituted by one or
more groups including at least ome -S(O)LNR™R™ and/or
-NR™)S(0),R™ group),
@) A represents -J-S(O),NR - or -J-NR**)S(0),-,
15 (iii) ¥ is interrupted by -S(O),NR - or NR™*)S(0),-,
(iv) B represents -Z-NR?™)S(O)y-, -Z-S(0),NR>™)-, -NR*™®S(0),-Z-
or -S(O),N(R**®)-Z- and/or
(v) Zis interrupted by -NR™)S(0),- or -S(O)NR>Y)-;
(b) when A represents -J-N®R'™)-, -J-NR'**)S(0),- ar -J-O-, then:
20 (1) Jdoes not represent C; alkylene or 1,1-C; 5 alkylene; and
(i) B does not represent -NR™®)-, -NR™)S(O)-, -S(O)y -O-,
NERZHS(0)-Z- or -NR*™®IC(0)O-Z- when R? and R® do not
together represent =0; and '
(¢) when R? represents -ORY or -NR¥\RD), then:
25 (1) A does not represent -J-NR'™)-, -J-NR'*)S(0),- or -J-O-; and
() B does not represent -NR™®)-, -NR™)S(Q)y, -S(O)s- -O-,
-NR*S8(0),-Z- or -NR*™)C(0)O-Z-;

or a pharmaceutically acceptable derivative thereof.



specification a group is qualified by "“hereinbefore defined , " defined

her ei nbefore' or " defined above' the said group enconpasses the first 5
‘oecurring I t definition as well as each and all_of the particul ar
befiniti ongﬂs%@sﬁﬁgﬁgr oup. Unl ess otherw se specified, ﬁ%"z&?s@ﬁ‘ﬂ?é" and

_al koxy groups as defined herein may be straight-chain or, when there is a
séfficient nunber (i.e. a 1o mninumob three) of carbon atons be
branched-chain, and/or cyclic. Further, when there is a sufficient nunber
(i.e. a mnimmof four) of carbon atons, such al kyl and al koxy groups may
al so be part cyclic/acyclic. Such alkyl and al koxy groups may al so be

sat urat ed orFomlen dvibedaace sofa dogbf fit dsetet baunindorstobdethas whefemiom this t wo) of
carbon atonms, be unsaturated 15 and/or interrupted by one or nore oxygen
and/ or sul f uspeaifivationUal gssup ds hquatified sipe chéfesnhefatek ydefimed’ al defisyedyr oups
may al so be substituted by one or nore halo, and especially fluoro, atons.
Unl ess ot herlsirsimbsfure] fare tefmiedy Bboee’ g thinpeica grolys ianeontpassssntheaffithe C 20
straight-chain or, when there js a_ sufficient numeraaSL.e. a m ni num of two)
of carbod ateueyTing apddiendest defimitionsas well Ry leaple 2adalthof thy pari®lae
saturated or t;é\,gen tgie'&g Is a sufficient nunber (i.e. a mninmmof two) of
carbon at onsdefutiORs Ear thak IQURNA/ or interrupted by one or nore oxygen
and/or sul fur atonms. Unl ess otherw se specified, alkylene groups nmay al so
25 be substituted by one or nore halo atons. The term"aryl", when used

?Eéei o m - ar Ry O e oeBRH SR Brdis BRE Alkon TRONES. s SBRE o as
, ' o : 237 91 10

Phe. avoi danciaght thafiRe Mifienl Ehainl8F Whnrbae 16 3/ diircieti deatifer (B804 1o

the™ resfy of miigniR! SChReY iGF bAdboR AR Yo bRRICBXIBARLPand/ot Q3cLE! her wi se

sp®eified, aryl and aryl oxy groups may be substituted by one or “nore
Further, when there is a sufficient number (i.e. 2 minimum of four) of

carbon atoms, such alkyl and alkoxy groups may also be part cyclic/acyclic.
Such alkyl and alkoxy groups may also be saturated or, when there is é '
sufficient number (i.e. 2 minimum of two) of carbon atoms, be unsaturated
15 and/or interrupted by one or more oxygen and/or sulfur atoms. Unless
otherwise specified, alkyl and alkoxy groups may also be substituted by one

or more halo, and especially fluoro, atoms.

Unless otherwise specified, alkylene groups as defined herein may be
C 20 straight-chain or, when there is a sufficient number (i.¢. a minimum of two)
of carbon atoms, be branched-chain. Such alkylene chains may aiso be
saturated or, when there is a sufficient number (i.e. a minimum of two) of
carbon atoms, be unsaturated and/or interrupted by one or more oxygen
and/or sulfnr atoms. Unless otherwise specified, alkylene groups may also
25  be substituted by one or more halo atoms.

The term “aryl”, when used herein, includes Cg.g aryl groups such as
phenyl, naphthyl and the like. The term “aryloxy”, when used herein
includes Cq 1o aryloxy groups such as phenoxy, naphthoxy and the like. For



substituents including -OH, halo, cyano, nitro, Cl4 alkyl, 5 Cl-6 al koxy,
-N(R22a) R2T, -C(OR22°, -C(OOR22, -C(O N(R22e) R22t, -N( R~2e)C(O)R22n
-N(R22m S( O) 2R21b, -S(O 2N(RRn) RR2A _S(0) 2R21c and/or -0OS(O 2R21d (wher e| n

R21b to Rgioghedfh;fg28 to RZ20 are as hereinbefore defi
substi t ut eg& aryl and aryl oxy groups are preferably Eg?’sz"t\ﬁg@&Bﬁ} bet ween
one and three substituents. 10 O The term "hal 0", Wnen used herei n,

|ncludesfluoro chloro, bromp and iodf. Het (Hetl Het 2, Het 3, Het4, He’7,

Het 6, Het 7, Hee, Het 10, tl', Hetl2 and Het13) groups that may be
ment i oned |%ﬁ¥|%!éﬂ-ﬁ%§fad@m agfﬁ@mgmpérﬂfenﬁd tadiczeigare wtiachad tecthed from t he

group oxygen, tro d/ ar an n which th ot al ,nunper of atons
in the ring essty& g?cg ‘H’g b é@d IO\H graep- (mless otherwise et Het 4,
Hets, Het6, He t9 Het 0 Hetll He ngd.Het 13) groups nmay be .
Ful Ty sat sRbante, A5 gh8 S sfogar By meﬁﬁﬁzﬁayopnsl #in
character. cli t cI ud

1- azabi cycl gﬁgﬁga‘%oct nlg{iﬁllégenz dggﬂf) pﬁ%ﬁ’g azo @g&odi oxanyl .

ng;gglor pho P%lyqlkgg] ?@%oiﬁd??‘o@wmben o (ggﬁgl;ly @Wmelxazm i di nyl,

benzoxazol y gﬁ%ilquqm 'é]' RB(O YRZ LS360) 2 @hfjRdi azol yl ,

benzot hi azo{{gl{ enZot hi enyl, nzot ri azoI chrorrenyl 5 ¢hromenyl ,

ci nnol i nyl OB(G)KH ¢whbend IRAMagoRPF , ardi &2%1'1 hy WD an? ob Mereinbensts |
1, 3- dlhydrobenzo c]furanyl, 2,3-dihydropyrrolof 2, 3-bl pyridinyl,

di met hyl i saefinedy | , Whmxamhsnuﬁed,amyyl andx atylaxy pgraups | drmmrefelﬂabi?nt oi nyl ,
i m dazolyl, im dazo[ 1,2-a]pyridinyl, imdazo[2, 3-b]thiazolyl, indolyl,

i soqui nol i nybstititedshy-batyieen oae andithrse Sﬁbﬂtpﬂicniisnyl oxadi azol yl, 1,3 WD
2005/ 123748 PCT/ SE2005/ 000891 11 oxazi nanyl , oxazol yl, phthal azi nyl, o
pi per adfnyl , pi peridinyl, purinyl, pyranyl, pyrazinyl, pyrazolyl,

pyridinyl, T%yrl m dﬁ;ﬁ%’ wﬁgﬂﬁsoédlije'r&gp%clud%gffm | d&:ﬂ?’m , bromo and iodo.

Het (Het', Het?, Het’, Het®, Het’, Het®, Het’, Het®, Het’, Het'’, Het'!, Het'?
and Het'®) groups that may be mentioned include those containing 1 to 4
15  heteroatoms (selected from the group oxygen, nitrogen and/or sulfur) and in
which the total number of atoms in the ring system are between five and
twelve. Het (Het!, Het?, Het’, Het*, Het’, Het®, Het', Het®, Het’, Het!",
Het"!, Het'? and Het”) groups may be fully saturated, wholly aromatic,
partly aromatic and/or bicyclic in character. Heterocyclic groups that may |
20 be mentioned include 1l-azabicyclo[2.2.2]octanyl, benzimidazolyl, benz- o
isoxazolyl, benzodioxanyl, benzodioxepanyl, benzodioxolyl, benzofuranyl,
benzofurazanyl, benzomorpholinyl, 2,1,3-benzoxadiazolyl, benzoxazinonyl,
benzoxazolidinyl, benzoxazolyl, benzopyrazolyl, benzo{e]pyrimidine, 2,1,3-
benzothiadiazolyl, benzothiazolyl, benzothienyl, benzotriazolyl, chromanyi,
25 chromenyl, cinnolinyl, 2,3-dihydrobenzimidazolyl, 2,3-dibydrobenzofbl-
furanyl, 1,3-dihydrobenzofc}furanyl, 2,3-dihydropyrrolo[2,3-bipyridinyl,
dimethylisoxazolyl, dioxanyl, furanyl, hexahydropyrimidinyl, hydantoinyl,
imidazolyl, imidazof[l,2-alpyridinyl, imidazo{2,3-b]thiazolyl, indolyl,
isoquinoliny!, isoxazolyl, maleimido, morpholinyl, oxadiazolyl, 1,3-



yrrolinyl, pyrrolo[2,3-b]pyridinyl, pyrrolo[5,1-b]pyridinyl, pyrrolo[2, 3-

] pyridinyl, pyrrolyl, quinazolinyl, quinolinyl, sulfolanyl, 3-sulfolenyl, 5
:5,6, 7-tetrahydrobenz-i m dazolyl, 4,5,6,7-tetrahydrobe

6,7, 8-t YO MBIz o[ e] - pyri ni di ne, tetrahydrofuranyﬁfﬁ@%@ﬁaﬁf@%&pyranyl,
,4,5,6-tetrahydro-pyridnyl, 1,2,3,4-tetrahydropyrimdinyl, 3,4,5,6-

tet rahydropyrim dinyl, thiadiazolyl, thjpzolidinyl, thiazolyl, thienyl,
t hi eno[ 5, 1-c] pyri dinyl, thiochromanyl, triazolyl, 1,3,4-triazolo[2,3- 1o

b] pyri m di nyg \CoxtazisByl, plehalesingd, ﬁp@fmmtpipmdmyl,mm?bmaﬂylcl ude

2, 3-di hydrobenzo[ b]furanyl’, = furanyl, 1 m dazolyl, isoxazoly ,' pyri di nyl and

thi azol yl. Isyr¥ainyhs pofazbbl, pyfainyinypyermidenyl] qyesblidinodnyde pyniolidzmiy! and
i soxazolyl. Substituents on Het (Het', Herz, Het3, Het4, Hee, Het6, Het',

Hets, Het?, pyeolityl, HpyrrolofR B paridinydt 1pymeloihé-hipyridinybr epyapglolde?- at e, be
| ocated on any atomin the ring systemincluding a heteroatom The point of
20 att achmentlppridiast, (psrolyl, Hguinagelizyl, Hquinolipgk 5 sulfelany ke 87sulfalenyl, Het 2,

Het' o, Hetll, Het12 and Het1) groups may be via any atomin the ring system
| ncl udi ng (vibSie] dpisHasiobng)mitAgRlaT.oat om 440 AretairohezRp YRS

LR e Bl 5 M 15
Ay T O RIS U A e o

I o PSSP oA OB ORI O RS |
et R oxXl| egﬂﬂ%]i, Vi "} o eﬁﬁg?ﬁl’- %c?goﬁll’ b 28 528%??29”“0“' o

salts and N t hat oXI IS presént: no Het
(r@l, Hat 2, b)pgtitaidirell 4nd tes Bke Het 6, Het?, Hets, Het9, Het 10,

Values of Het' that may be mentioned include 2,3-dihydrobenzo[b]furanyl,
furanyl, imidazolyl, isoxazolyl, pyridinyl and thiazolyl.

15 Values of Het’ that may be mentioned include imidazolyl and isoxazolyl.

Substituents on Het (Het', Het’, Hef’, Het', Het’, Het’, Het/, Het®, Het’,
Het'®, Het'!, Het'? and Het'?) groups may, where appropriate, be located on
any atom in the ring system including a heteroatom. The point of
C 20 attachment of Het (Het!, Het?, Hef, Het’, Het’, Het’, Het”, Het®, Het®, Het™,
Het", Het" and Het') groups may be viz any atom in the ring system
including (where appropriate) a heteroatom, or an atom on any fused
darbocyclic ring that may be present as part of the ring system. Het (Het',
Het?, Het’, Het*, Het’, Het’, Het', Het®, Hef’, Het'®, Het'!, Het'? and Het™)
25  groups may also be in the N- or S-oxidised form.

Pharmaceutically acceptable derivatives include salts and solvates. Salis
which may be mentioned include acid addition salts.



5 Het 11, Het1l2 and Het 13) group contains an unoxidised S-atom and/or (b) n
~does not represent 0 when B represents -Z-S(O Il . The conpounds of the

i nvention may exhibit tautomerism All tautoneric fornms and m xtures :
thereof ayx@ Jofplyagd W thin the scope of the invention. é?" gﬂ’% {fo% ounds of
the invention may al so contain one or nore asymetric E E AP and may-
therefore exhibit optical and/or diastereoisonerism Diastereoisoners na

be separated using conventional technildues, e.g. chromatography or
fractional crystallisation. The variqus stereqisoners may 15 be isol ated by
separ at i onPbriraacengieally. aerepsaie degivrtivesalse ineladeoniba frebispiding or

At er nat | vevpeR e sseath NDoPYeail BEoReRs ey elkel GHASTEY HEORORLof < he
ot oausesHta Sotioft orSBoEh Bt lR M arde s BRI et on, for exanle
w’thaZOEm)cgir L d 4SQPAs afrl @n yol7 thesds caneric

e e i R 08T, Ry 0BT B, R B0E, oo
e e ity M YT
are listed at tE*::B eggleofﬁﬁ‘%ls s})g& | cation. u?g’ re%aérredﬁv%?ues of each
vari abl e gpgatjp ﬁ@)éi{)ﬁ%ﬂ%ﬂ)%&hB?:egﬁwﬁeﬁ@lZ@O)us.ed where appropriate

with any o he val ues, finitions, ims, aspect’S  or enbodi ments defined
her ei nbefore or hereinafter. In particular, each may be used as an
individual limtation on the broadest definition of fornula (1). WO

2005/ 12374TheChnsamds/di0he GhventicB niryeéxhibie dawtoneoisnds Adl taitemerivent i on
include those in which: Rl represents Cl.8 alkyl (which alkyl group is

opt i onal | yfoumssand mizdures fh argincluded withinptheseopzobthefinventionl o, aryl
(which latter group is optionally s substituted by one or nore substityepts
select® from-0OH, halo, cyano,

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

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

Diastereoisomers may be separated using comventional techniques, e.g.

chromatography or fractional crystallisation. The various stereoisomers may

15 be isolated by separation of a racemic or other mixture of the compounds

using conventional, e.g. fractional crystallisaton or HPLC, techniques.

Alternatively the desired optical isomers may be made by reaction of the

. appropriate optically active starting materials under conditions which will not

cause racemisation or epimerisation, or by derivatisation, for example with a

20 homochiral acid followed by separation of the diastereomeric esters by

conventional means (e.g. HPLC, chromatography over silica). Al
stereoisomers are included within the scope of the invention.

Abbreviations are listed at the end of this specification.

Preferred values of each variable group are as follows. Such values may be
used where appropriate with any of the values, definitions, claims, aspecis
or embodiments defined hereinbefore or hereinafter. In particular, each may
be used as an individual limitation on the broadest definition of formula (I).



nitro, Cl-4
substi t ut ed
-N(Rsa) R6,

al kyl, Cl-4 al koxy (which latter two groups, are optional ly
by one or nore halo atons), -C(Oec and -S(0O 2R21c), Het'
ORS', -C(ON(Rsa)Rsd, -OC(ONR RS%&{;E%OQ)O&BQI”‘

‘-S(O)2N(R§K)W05)&m4s N(H) S(O) 2R9d) or R represents -C(O)

__C(O N(RSa)
isndependent
(which latt
selected fr
| atter grou
from-OH h
R22b togeth
I"atter two
Het 3, or Rd,
al kyl ene gr
d-6 aIk

C(O)N(l 1)
(optionally
optionally
represents
one or nore
C, .4 al koxy
| ndependent
substituted
nitro), -D

Cm

15

R5d or _S(0)2R9a, vr- Rsa represents Hor Cl-S alkyl; Rsb to e
ly represent, at each occurri@nce when used herein, H, Cl-6 al kyl
er group is optionally substituted by one or nore substituents
om cyano, nitro and optionally substituted aryl), aryl 1s (which
pis optionally substituted by one or nore substituents selected
Breferednampaiinds of the(irventrapiicluds thesedn whitker group Rya and

{, C3,6_al kyl Cl5 al kyl and C15 alk whi ch
J otapsesEnts Gps .agwaw@ﬁgﬁ%rm e gLy S HEAE B okt o))

s bl PR R i
ﬁfgéﬁgl@i&%i%a%b% i Lfé%w SplSCH oo OB BAEY effmo,

8T o ol ey ey TR it 5 odalc © ="
%u%“‘?ﬁf%ﬁ’ (2 seﬁ%ct?ﬁ‘?r%ﬁ) SR G T ORCOr Etiea ary

- £4) ; -D)RIQ5/ 1257%8 P@@ﬁ?ﬁq@ 9082 HEONEBR*AND Re’
I$m$;??ésent Cl 6 IkyT (whi ch a??gr group i's optlonally

SYOYR, oS (OHNRSYRST it ﬂig&{é))ﬁlﬁd?dr R espreséms -C{RYOR’,and
(opti onal I Y, subst| tuted aryl -D-(optionally substi t ut ed
-C(O)NR*HR* or -S(O),R*,;

R® represents H or C;.5 alkyl;

R™ to R* independently represent, at each occurrence when used herein, H,

Ci¢ alkyl (which latter group is optionally substituted by one or more
substituents selected from cyano, nitro and optionally substituted aryl), aryl
(which latter group is optionally substituted by one or more substituents
selected from -OH, halo, cyano, nitro, N(R”“)Rm '(in which latter group
R™* and R* together represent Cs¢ alkylene), C,5 alkyl and Cy5 alkoxy
(which latter two groups are optionaily substituted by one or more halo
atoms)), Het?, or R, together with R®, represents C,s alkylene (which
alkylene group-is optionally interrupted by an O atom);

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

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

R represents C, 4 alkyl;

R represents C,. alkyl (optionally substituted by one or more substituents
selected from halo, optionally substituted aryl, C,4 alkoxy and Het*);



aryloxy), -D-Het5, -DDN(HC(ORta, -DC(OR 1b, or Rse, together with R5d s
represents C4.5 al kyl ene (which al kyl ene group is optionally interrupted by
an O atom); R ca and R11d i ndependently represent Cl4 al kyl (optionally °

substit e or nore substituents selected froni,@p,gﬂoogmgya nitro
and opt %ﬁg?‘ﬁénﬂgbstltut ed aryl) or optionally substituted aryl; 1o D .

represents, at each occurrence when used herein, a direct bond or Cl -4
al kyl ene; R9a represents Cl.6 al kyl (Bptionally substituted by one or nore
hal o groups or tionally substituted aryl; ROb represents Hor Cl-3
alkyl: is %Eega peadpetlyiaepresente i, dSenalkydt(which laderugranpess when used
herein, Cl- (opt lonally substituted by one or nore substituents

sel ect ed fQRﬂﬁnaHHISE St@ﬂ#iﬁtdofﬁépﬂ? ogmpusslbsmea \ielagied Hepshat OoﬁYal?@nal ly
U e ey T e SR b
|r f prcisinéﬂtﬁ A5 e R QR B SRSl G P esents
S o S USRS BB S 9 om0 00

mdependerﬁl{@a{t&%esent Cl4 alkyl, or Rl6a represents H Rl7a and Rim
i ndependently rep ‘'esent H or Cl1-4 alkyl; E represents at each occurrence

when used f8# gi répresdat-C Sﬂﬁmoﬁ@ StibASd 4%
PCT/ SE2005/ 000891 15 Het and Het3 to I-fete I'ndependently represént four- to

ten- menberq@ ohehereosyistitenty selestediofion hialgy ®n@o] aitre Wndhepigomdlyons
sel ected from

substituted aryl) or optionally substituted aryl;

Q

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

R represents C, ¢ alkyl (optionally substituted by one or more halo groups)
or optionally substituted aryl;
R® represents H or C; 3 alkyl;

15 R* apd R™ independenﬂj represent, at each occurrence when used herein,
(1.5 alkyl (optionally substituted by one or more substituents selected from
halo, optionally substituted aryl and Het®), optionally substituted aryl or
Het’, or R* represents H;

R? represents H, halo, Cy5 alkyl, -OR!®, -N(HDR or, together with R, S

20  represents =O; |
R? represents H, C, ; alkyl or, together with R?, represents =O;
R* represents H, Cy4 alkyl, -E~(optionally substituted aryl), or -E~Het®;
R represents H, C,¢ alkyl, -E-(optionally substituted aryl), -C(O)R'®,
-C(O)OR™, -S(O)R'®, -C(O)NR"SR'™ or -CONH)NH;;

25 R!® to R' independently represent C, ¢ alkyl, or R** represents H;
R' and R™ independently represent H or C,., alkyl;
E represents, at each occurrence when used herein, a direct bond or
C,.z alkylene;



oxygen, nitrogen and/or sul fur, which groups are optionally substituted by
one or nore substituents selected from-0OH, oxo, halo, cyan, Cpa alkyl, 5
.Cl4 al kox henyl, -N(H R sa, -C(OR18c, -N(H C(OR sh p 0)2R'j -
R18a, RlBg‘}Q?E‘E’WIé’H@ R181 i ndependently represent "Cl al ky (?F“gg@sggm |y
substituted aryl or R18a, R18" and Rl sh independently represent H A
~represents Cl. al kylene optionally substjtuted by one or nore substituents
c 1o selected from OH and am no, -Cl_3 n-al kylene-S(O 2N(H)- or -C2.3

n-al kyl ene- N S 2Hetf i to gt hirldapemadentiporepresens , foalrk ytberea-embetddached t o
t he oxabispidine ring nitrogen); B represents -Z-, -Z-N(H)-,

- Z- C( O) N( RZzQretetocydid\(fRR0pY S{adtainjng -cneSto) fonif Reeidioatoms - slated , from O (in
which latter six groups, Z is attached _1s to the carbon atom bearing R2 and
R3); Z repr ea%yges, aittigescénd/onquliur,ovhichl grpuphare pptionalte pabssisited by, C1_4
al kyl or, together with a ,single R4 supstituent at_a positign on the phenyl
or pyridyl ¢PRSUST MRGTE SubsH selgcted %sTQﬁoﬁXQ{ hajs, sivane.Her.gabd: B i s

attached, R2Q1i represent .4 e8e; RZO& fsmdependent | y
represent’ H ‘g4 C1a80XY:ky PIE€RAen %hﬁ'é esen‘&gﬁﬁ Gi s‘%ﬂﬁ)&& rth d;r, in
particul ar, Q\E@'DS?Q?I%Q'SHM” relative to the point of attachnment of B;
when G repr e /2'R4* i s absent (i.e. represents H) or represents a single

cyan. ha o Rty Ror BTCHET R HioeendRisy SHiShir (l SU .6 b opdify™ - O
-N(R22M S( O Ba gii8c dSRIEE | L1y th h |
or(pyr:vzjyl( ngr%}c?%ﬁ!tt %W?I{;rf o- %‘10 theiﬂpdggl %4@&?"%?%1{?%0&0113 B sgy
attached maya élgtg i diRyleR8 @btionalBP EEtstiite Sy s ABR subElinfdaksl 123748

PCT1SE2005/ 000891
c 10 selected from OH and amino, -Ci3 n-alkylene-S(O)N(H)- or
-Cy3 n-alkylene-N(H)S(O),- (in which latter two groups, alkylene is
attached to the oxabispidine ring nitrogen);
B represents -Z-, -Z-N(H)-, -Z-C(ONR*™®-, -ZNR™S(0)-,
-Z-S(O)NR?™)., -Z-S(0),-, -Z-O- (in which latter six groups, Z is attached
15 to the carbon atom bearing R? and R?; '

Z represents a direct bond or C, 4 alkylene;
R2%

represents H, C; 4 alkyl or, tbgether with a single R* substituent at a

position on the phenyl or pyridyl group that is orto- to the position at which
_the group B is attached, R represents C,4 alkylene;

C = R** and R®™ independently represent H or Cy.; alkyl;
when G represents N, G is in the ortho- or, in particular, the para-position
relative to the point of attachment of B;
when G represents N, R* is absent (i.e. represents H) or represents a single
cyano group;

25 R* represents one or more substituents selected from -OH, cyano, halo,
nitro, Cp alkyl, Cis alkoxy, -COINR™)R™, and -NR®®)S(0)-C14
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;



R21c represents Cl-4 al kyl; "R22, R22; R22f-and R22m i ndependentty represent—
Hor -4 alkyl; R41 to a independently represent H optional substituents
on aryl and aryl oxy groups are, unless otherw se stated, s one or nore
substituents selected fromhalo, cyano, nitro, CI -4 alkyl, C-4 al koxy

(whi ch | WVOEPONRFT4r oups are optional ly substituted by BEESBR00HI0891 hal o
atons), -N(H)S(O 2Rzl b and -S(0O 2N(H) R22. More preferred conpounds of the,

i nvention include those in which: a~ o Rl represents straight- or

br anched- cha| n or part cyclic/acycli c 1. al kyl, 3 which alkyl group is

optlonally %ﬁg#lgq:ﬁ?l@%gen and/ or substituted by (i) one or nore halo

or ORS gr ne group sel ected phenyl (which |atter group

i s optionakj2e S .. Qect o ree) substituents
sel ect ed frlﬁom R c%%ﬁék a” gi ﬁﬁ ‘FEW‘%?&% e Eg ﬁ\%mtcvﬂ 15 latter two .
groups arekﬁpg Pé?ﬁé]tﬂ Rygone or nore halo (e.g. fluoro) atons),
-C(O-d - 3alky S(O) 2- C14alkyf) Het 1, -C(O) RShb, N(H)R6,

O N(RI ; d
L oponar A P R conidot B

20 Het 151 ephesgninore shbstituefite. @leciéd €rom thald eevaiyimtedChgtakdc X3l ¢ group
containing one to three heteroatons sel ected from oxygen, nitrogen and/or

sul fur, whiatdoxyr oedpich datiet tm@rbwpsantmbpmmnaﬂy h;bsnnﬁedrbyrmmeeot&ngtc one to
three) substituents sel ected fromhalo, Cl. Bﬁlltkyl Cl -3 al koxy and

-C( O -CL. 4@&%@)&%5(%& YR+ S(RERERRAL | y represent H, O 5 al kyl,
phenyl (which latter group is optionally substituted by one or nore
substituents selected from -OH, halo, cyano, pyrrolidin-I- Cl. 4 al kyl

R AN T C
10 R represents straight- or branched-chain or part cyclic/acyclic Cy. alkyl,

which alkyl group is optionally interrupted by 0xXygen and/or substituted by:

(i) one or more halo or OR™ groups; and/or (ii) one group selected phenyl

(which latter group is optionally substituted by one or more (e.g. one to

three) substituents selected from halo, cyano, Cy.5 alkyl, C;.5; atkoxy (which

15 latter two groups are optionally substituted by one or more halo (e.g. fluorc)
atoms), -C(0)-Cy.5 alkyl and -S(0),-C14 alkyl), Het!, -C(O)R®, -N(EH)R®,
CONR¥R™, -OCO)NEDR®, -S(0),-C14 alkyl, -S(O),N(EDR™ and
NESORR*® or R! represents -C(O)OR?,  -C(OONR®*R® or
-5(0),-Cy.5 alkyl;

20 Het' represents a four- (e.g. five-) to ten-membered heterocyclic group
containing one to three heteroatoms selecteci 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;; alkyl, C;; alkoxy and
-C(0)-Cy4 alkyl;

25 R, R™ and R* independently represent H, C,.s alkyl, phenyl (which latter
group is optionally substituted by one or more substituents selected from
-OH, halo, cyano, pyrrolidin-1-yl, C4 alkyl and C,.s alkoxy (which latter
group is optionally substituted by one or more halo (e.g. fluoro) atoms)) or
Het’;



17 He? represents a five- to ten-nenbered heterocyclic group containing one
or two heteroatons sel ected from oxygen and nitrogen, which group is
“optional xv substituted by one or nore substituents sele hhosws, CL. 2
alkyl andWaR§IB148 alkyl; 5 R6 represents H, G A al kyl, phenyl (which
latter group is optionally substituted by one or nore cyano groups) or
(OO Cl1.5 alkyl; R7 represents Cl1.5 dl’/kyl optionally substituted by Het4;
Het4 represents a five- to ten-nenbered heterocyclic group containing one
or two het edieit cepresasite ¢t ve-f iooienonggwerethbetaraayslje rgrownicentagmagnes i o
optionally substituted by one or re substituents selected fromCl.2 al kyl
and - C(O) - CPr4tvgp m@mm@@%ﬁ@emgﬁﬁﬁ%@w%w nEEesSTe Which 0B W kyl or

S ol o B A P
s Sedibe Sty o Bt Ll
Lfgﬁneaagiouﬁ/g p@ﬁ?ﬁénﬁl@%u@%ﬂ’tﬁﬁ%@bwhﬁé g&%’r‘o%tg&@uﬂgiﬁg s sel ect ed
opti onal | y gﬁé%@ﬁﬂ(ﬁjoﬁg%%ggﬁé@&#éﬁgbﬁ%@%%5 aFﬁ&gr 0) IOat ons)) and
Cubst t bont o <SP ReE G B He °S" ol Kowy (whi ch 1 at o1
two groups g’ Qﬁ%‘e&&ﬂﬁ layfiveUigstentibabeiid Béteradyclib o confatniflg dreuor 0)

atons)) or He?; t6 and Hee i ndependently represent four- (e.g. five-) to
t en- menber edr &% lhetsroawyy iselegiedufront oxtygemiangl aiteogen, tvitiek grempr isat ons

sel ected from oxygen, nitrogen and/or sulfu , which groups are optionally
syBst i t ubed dpgionaliy substituied by ope armore substivagnts selactad.frons Cseladkyled from
hal™0, Cl1.3 al kyl _and Cl_3 al koxy;

and —C(O)-C1.4 1;

R® and R¥ independently represent H, Cy.s 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,.; alkyl and C,_3 alkoxy;

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

R* and R independently represent C;.4 alkyl (optionally substituted by one

or more substituents selected from halo, phenyl (which latter group is

optionally substituted by one or more substituents selected from halo,

C;2 alkyl and C, ; alkoxy (which latter two groups are optionally substituted

20 by one or more halo (e.g. fluoro) atoms)) and Het%, phenyl (which latter

¢

group is optionally substituted by one or more substituents selected from

hale, Cy; alkyl and C;.; alkoxy (which latter two groups are optiomally

substituted by one or more halo (e.g. fiucro) atoms)) or Het';

Het® and Het” independently represent four- (e.g. five-) to ten-membered
25  heterocyclic groups containing one to three heteroatoms selected from

oxygen, nitrogen and/or sulfur, which groups are optionally substituted by

one or more (e.g. one to three) substituents selected from halo, C,; alkyl

and C;.3 alkoxy;

R? represents H, -OR" or -NE)R™;



R2 represents H, -OR13 or -N(H) R14; WO 2005/123748 PCT/ SE2005/ 000891 S 18
R3 represents H R13 represents H or phenyl (which latter group is )
optionally substituted by one or nore substituents selected fromcyano and

Cl_2 al koxyh.20631337gPr esents H phenyl (which latter groupgei &ﬁg{ Iy '
substituted by one 5 or nore cyano groups) or -C(O)OCl.pgh%F%?%);o

represents C _3 n-alkylene; B represents -Z-, -N(H) S(O 2-, -S(O 2N(H) -, .
-Z-N(H)-, -Z-C(ONR2b)-, -Z-S(O2-, -BBO (in which latter four groups, Z
is attached tp the carbon atombearing R2 and R3); lo Z represents a direct
bond or C -3RaIﬂW¢9@iﬁé8,HW)b, together with a single R4 substituent at a
position on the phenyl or pyridyl group that is ortho- to the position at
whi ch the grBupreBrésenty Ha‘%?é?nylr(@’é\l‘é‘sm STOUB ig|oplipaally sebstitpledsent s CH;
15 R4 represents one or ano or, _hal o uor.o roups in the ortho- -

and/ or, par t PRAPTOTE S‘Etﬁlzéim C selected from Pléi(“i? g@@f 16 oi nt of attachment
o e, 0 CUpIEe Rl RTARLLY Sl ien A SRl SoRbhsny ST bre (1),
}?(Z)OE)T]e_rg r:ats@ﬁ@% g’f@?hﬁﬁe r_g§)§T¢§s %ﬁggé?urfgera)r/épﬁ gggtnPe; \r/]v: E Po
0 parti cul s oPseRs AR 120t “the i hventi on | ncl ude those in whi ch
o o e R N D P LA N & CROINER %
substi t ut ed 4BS(0);-, -Z-O- (in which latter four groups, Z is attached to the carbon

atom bearing R? and R%);

10 Zrepresents a direct bond or C,; alkylene; o
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,; alkylene;

‘G represents CH;

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

(i)  an R* substituent in a position on the phenyl or pyridyl group
that is ortho- to the position at which the group B is aftached

20 may, together with R*®, represent C, 5 alkylene, and

() R* may further represent a nitro gronp in the para-position
relativé to the point of attachment of the group B.

Particnlarly preferred compounds of the invention include those in which:

25 R’ represents straight~ or branched-chain or part cyclic/acyclic C,¢ alkyl,
which alkyl group is optionally interrupted by oxygen and/or substituted by:
(i) one or more halo or OR® groups; and/or (ii) one group selected phenyl
(which latter group is optionally substituted by one or more (e.g. one to
three) substituents selected from halo, cyano, C;; alkyl, C,., alkoxy (which



(i) one or nore halo or ORR groups; and/or (ii) one group sel ected phenyl
(which latter group is optionally substituted by one or nore (e.g. one to

-three) substituents selected fromhalo, cyano, Cl.2 alky - y

(whi ch W0 SEUEPTEE M pCT/ SE2005/ 000891 19 | atter two g%ﬁ&?’@?@@%ﬁ onal |y
substituted by one or nore halo (e.g. fluoro) atons), -C(O-Cl.2 al kyl and
-S(02-CL_2 alkyl), Het', -C(Oe, -N(HR§, C(ONHRsa, -0O(ONH)-C1l-4
alkyl, -S(OQ2-d4 alkyl, -S(O2N(H)-C 4 alkyl and -N(H) S(0)2R9d; 5 Het'
represents alaftte&‘@wogr?ﬁgws&jﬁwnaﬁy@%gﬁa@My GnQBPH:IEbré?LBI e Mustpy or two

het er oat ons sel ecte m oxygen, nhitrogen and/or sulfur, Ich group is

optional Iy syRgmhd) uC 2dIRyloANdRSEOY,ECH, allfyg), oMet WT(GIROS! LINEERSS
sel ected from hal)o (g(%-@ghl or o), Clglzal Ezyl an)d C?-Z a? k)(')%ig/; R56 and R50

i ndependent | yC(@INGEDRTE, {OR(QINGD:Copality], sS(R)Cuf alikyhy-S¢09,N@)-Coy t hr ee
substituents selected fromhalo, cyano, Cl-2 alkyl and Cl -2 al koxy; RR
represents HalkglandNHYHO)LR(O) O C1.5 al kyl; Rsa represents Cl -4 al kyl
(e.g. ten-butyl) or -D-(phenyl); R9d represents Cl4 al kyl (optionally
substitut®d bletorepresentioa diveatostsix-masinbered dieterpeyclio grovpatataining boey |
(which latter g_;}voug Is optionally, substituted 15 by one or pore .
subst i t uent s 0% dWéc betgraatoms nglect¢d frpm Oxyges) nitopgen gndior ssrcwhich| koxy
(which latter two, groups_.are optionally substituted by one _or, pore halo
(e.g. fluor oﬁr%wwnaﬂbﬁéﬁwfwm%hmw org (B8p ORS OB SWoH sbpgiifuents
substituted by, one .or e, subgtit ts sel ec fromhalo (e.g. fluoro),
Cl.2 al kyl é%lﬁc%%_f?lﬁ%@ﬂ-ﬁ%fﬁifgﬁ {Wﬂ)& gﬂ@ X¥re optionally
substituted kb c f r . Het'
represents a'fi 9’@“ r %&ﬁﬁ%@f&%@ﬁ%@%4@%&%&%‘1@%@%&%@63@
ni trogen gt ogpARR ' | 'H'aItQ t r oat ons
.segected I?r om OX%@%&%&?F%%%%@%{%?M su ?ﬁ?’%%%%ﬁi ﬁ%c% g?‘&@% ¢ group is
optronally sq@%ﬁegéﬂgl}gnlg‘rﬂkﬂq)ﬁm(@}gosg@hj@%ent s selected fromhal o and

R¥® represents Cy 4 alky! (e.g. tert-butyl) or -D-(phenyl);

R* represents C,, alkyl (optionally substituted by one or more substituents

selected from halo and phenyl (which latter group is optionally substituted

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

Cy.2 alkoxy (which latter two groups are optionally substituted by one or

more halo (e.g. fluoro) atoms))), phenyl (which lafter group is optionally

substituted by one or more substituents selected from halo (e.g. fluoro), C,.,

alkyl and C;., alkoxy (which latter two groups are optionally substituted by

20  one or more halo (e.g. fluoro) atoms)) or Het’;

O

Het represents a five- or six-membered heterocyclic group containing one
nitrégen atom and optionally containing one or two further heteroatoms
selected from oxygen, nitrogen and/or sulfur, which heterocyclic group is
optionall& substituted by one to three substituents selected from halo and
25 Cpp akkyl;

A represents -(CHyp)y.o-;

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



25 C1.2 alkyl; Arepresents -(CH2)1-2-; B represents -Z-, -N(H S(O2- (in
which latter group, -N(H) is attached to the carbon atom bearing R2 and .
R3), -C(ONR20i)- (in which latter group, WO 20051123718 PCT/ SE2005/ 000891

20 -C(O ed to the carbon atom bearing R2 an (in ¢
b7, i

whi ch p, Zis attached to the carbon atombearing R2 and R); Z:
represents a direct bond or -(CH2)1-2-; R20o, together with a single R4 ™
substituent at a position on the phen% or s pyri dyl group that is onho- to
the position at which the group B is attached, Qresents -(CH2)2-3-; R4
represents @(Q)yzaraﬁtaohedtmdxeocg ptom btelasnga‘l lmmi-fkl(mmho t he

poi nt of attachnment of the group B, and, when B represe s -C(O N(R20Db) -

R4 may al sliter geaipn &risvattashed tinthe caphassatom bearing B” and RID Especi al | y

preferred orrpounds o] ve n include those in which: Rl represents-
str ai ght- éd{l@ﬁ%ﬁnaipf\%(t(gﬁ Ay substituted by ORSC, phenyl (whi ch
latter gro gm,l t|on fute one or Iwo st nts sel ected
from hal o #e E?y ‘ﬁﬁgﬁ‘bgmﬁéﬁwﬂ% %Eﬁﬁ)i’b PEh latter -
two groups arg |o |t|¥ bst| 83 Ps . hr ee @uor ea’ms)
Q0 o %(%? Qe i Siich e FS faghe
C(O)N(H)Rﬁ% @(%@4alkyl -S(O)2N(H) C3-4 al kyl or -NRS(O)ZRd;
repres r?g n>ar fc five- or six nmenbered heterocyclic group 20
cont ai ni NgROREQLkeANG: B Ro 086 1R int P MR roMdvBF e OF

sul fur, V\/mch roup is ptlona |tute one or two substituents

sel ect ed fﬁ@iﬁt@ﬁ'aﬁﬁéhm&ﬁﬁbﬁ’thea%@ up, had, winlB @p&senﬂsn@mmk?ﬂ’j-y represent

phenyl optlonally substituted one or
R* may also, together with R , represent (CHp) 3-.

1 9
Especially preferred compounds of the invention inciude those in which:
R! represents straight- or branched-chain C, alkyl substituted by OR™,
phenyl (which latter proup is optionally substituted by one or two
substituepts selected from halo (e.g. fluoro or chlore), cyano, methyl,

15 methoxy (which latter two groups are optionally substituted by one to three
fluoro atoms), -C(O)CH; and -S(O),CHs), Het', -C(OR™,
NH)CO0)0-Css alkyl, -CONE)R®, -OCONE)-Cs, alkyl,
-S(0);N(H)-C;_4 alkyl or -NE)S(O),R™;
Het' represents an aromatic five- or six-membered heterocyclic group

20 containing one or two heteroatoms selected from oxygen, nitrogen and/or o ‘
sulfur, which group is optionally substituted by one or two substituents
selected from chloro, methyl and methoxy;
R™ and R™ independently represent phenyl optionally substituted by one or
two substituents selected from cyano, methyl and methoxy;

25 R represents tert-butyl, CH;-phenyl or C(CHj),-phenyl;
R* represents C,.4 alky! (which latter group is optionally substituted by one
or more fluoro atoms), (CHy);.z-phenyl (the phenyl part of which latter
group is optionally substituted by one to three substituents selected from
chloro, methyl and methoxy (which latter two groups are optionally



two substituents selected fromcyano, nethyl and nethoxy; 25 R$a represents
-ten-butyl, CH2 phenyl or C(CH3h-phenyl; R9d represents Cl-4 alkyl (which

| atter groQu tionally substituted by one or nore f ,
(d42)|a-pﬁ%ﬁ§‘+0§"(l?ﬁé§ phenyl part of which latter group ii%@?@i@ﬁ%
"substituted by one to three substituents selected from chloro, nethyl and
net hoxy (which latter two groups are ol onally WO 2005/ 123748

PCT/ SE200S/ 000891 21 substituted by one or nore fluoro atons)), phenyl
(optional |y subbstitédibydnbyor more flnomoatonsiih phehyigoptionaly snisstitdtedrbyf | uor o,
met hyl and net hoxy (which Jlatter two groups are optionally substituted by
one or nore tieuor moat subjtituents sekgcied froe 8uoeprmethylt and ni¢thexyéwhinted

het erocyclic group containing one nitrogen_ _atom and optionally containing
one further lagerioagorpsare epaanalinsubstifiigd by onetaragere Anarosatpmsy), oinhi ch
heterocyclic _group is optionally substituted by one to three nmeth vyl
groups; R2 rHﬁfrbsents Hor -OH Cto Arepresents -CH2-; B represents

aCom beart g rapasegs o aetsrad B ycinsbon Sofekded Bt o T
Chat are morEOBy ady BHOBELY |COURRthE Qo W TeTREDER PG SRR, (1)
subat ]t ut ot GYEaTe LifoRn ¥l B, | WHE DAL P8RS iR TORIARIY . 1oy
Cerg by twoy oF PR BtbRe B BB iR eud St LUl part of whi ch | at ter
group is optR%)fgﬁrégénﬁguH%i_m.I;ed by cyano), (ii) -N(HC(OOtert-butyl,
C 10 Arepresents -CHy-;

B represents -CH,-, -N(H)S(O),-~ (in which latter group, -N(H) is attached to

the carbon atom bearing R? and R?) or -(CH,)g.;-O- (in which latter group,

-CH,- is attached to the carbon atom bearing R* and R3).

15 Compounds of formula I that are more preferred still include those in which:
R represents
(1) Cis n-alkyl substituted by phenyl (which latter group is optionally
substituted by one to three substituents selected from methy! and
methoxy (which latter two groups are optionally substituted by one to
C 20 three (e.g. by two) fluoro atoms)) or phenoxy (the phenyl part of which
latter group is optionally substituted by cyano),
(i) -N(H)C(O)O-tert-butyl,
(i) -S(O)N(H)-tert-butyl or
(iv) -NE)S(O),R%,;
25 R*represents
(a) methyl (optionally substituted by one to three fluoro atoms),
(b) isopropyl,
(c) n-butyl,



(i) -S(O2N(H)-tert-butyl or (iv) -N(H S(O 2R9d; 25 R' represents (a)
met hyl (optionally substituted by one to three fluoro atons), (b)
i sopropyl, (c) n-butyl, WO 20051123748 PCT/ SE2005/000891 i 22 (d) y

-(CI—IZ)-ph@%wltzQﬁsphenyl part of which latter group isf@%ﬁfbﬂ?fbdﬂﬁlu

substitute y one or two substituents selected fromchloro, nethyl and
trifluoronmethyl), (e) phenyl (which latter group is optionally substituted
by one or two 5 substituents sel ected22rom fl uoro, methoxy and

trifluoronet hoxy&ng I(_lf) i mdazolyl (e.g. imdazol-4-yl) or isoxazolyl (e.g.
i soxazol - 4-{d) {(GHp:phendt (the phenylrparp of awbichplattenagioppsisboptionallyd by one
or two nethyl groups._to Particular values of each variable group are as
fol l ows. Such \epgfaiditedhly pae onswa sphstents selastedfromshlarametbyl ande val ues,
definitions, claims, aspects or enbodi nents defined hereinbefore or :
hereinafter. | ArEROIoME f),’ each may be used as an individual linitation on

taf‘(ﬁyf’; 3?3?2&)5%@& (i 1 atropa s opripnal ﬁ%ﬁ%‘?@@%%ﬁ;ﬁy' dch“ E“ -

-N(R9) S(O 2R9 : e epts H or, Cl 3 - R9 nd .R9d eac

ndependont 1y ropriBens s EE AR Ml pyedy 2t of

e A UADI P AR b

cyano, neth hy, _u_ro%e Xy, di T l'utromethoxXy~or 20 trifiur _r?isthoxydgrt)lups)
Het ? s en

Fepr osent ~hydr aaser tA8* iolips Mre! SpHGHALY bstititédBy Ghe B ctvd BRI et | ¥

groups.

10 Particular values of each variable group are as follows. Such values may be o
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, ; alkyl, which alkyl group is substifuted by at least one -

15 S(ORNR™R* and/or -NR*™)S(O),R* group;

R* represents H or C,.3 alkyl;

R* and R* each independently represent hydrogen, Cy_s alkyl (optionally

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

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

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

A represengs a direct bond or Cy_3 alkylene;

B represents a direct bond, C,_; alkylene or C; 5 alkoxy (in which the oxygen

is aftached to the phenyl group that is optionally substituted with R4);
25 G represents carbon;

R* to R® represents hydrogen; and

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

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



A represents a direct bond or Cl-3 al kylene; B represents a direct bond,
.C1-3 al kyl ene or Cl1.3 al koxy (in which the oxygen is attached to t he phenyl

group that_is o iogally substituted with R5; ZSGreprls(?ﬂ F ; R4l to
R46 repr es‘@ﬂ@%ﬂ‘ﬁ%%‘ gen; and R4 represents one or nore optional substituents

“selected fromcyano and/or halo (such as fluoro) and an R4 substituent is
it a position on the phenyl WO 2005/ 123%3%8 PCT/ SE2005/ 000891 23 group that
is ortho- and/or para- to the position at which the group B is attached.
Particul ar cgropputics ipforthve andé@npaen tonthephsitidroat owdapithe groupdliisds of 5
the Formula |, or pharmaceutically-acceptable salts thereof, wherein, unless
ot herw se stailtmhedeach of each variabl e group has any of the nmeani ngs
defined hereinbefore or in paragraphs (a) to (d) hereinafter : (a) R
represents a C2-C5 al kyl group, (such as ethyl, propyl, butyl, prrpyl or

& 10" sl ect a“rﬂicﬁ}a?%oéi’p&a' %éyf%%ié&é%ﬁim ¢, 6 G gfe‘éc%ﬁ' LS5 32 P
B ot behe e P RAm o AR A BRE R s ke R e .
sl ?822% do, otfefid ﬁﬁfa%‘gﬁﬁ?ééé%ﬁ%% &%ﬁ@?ﬁ’%%%?@%@%&?%ﬁ‘@% de, 15
L ] gL\ PR TR R S 35’ (2 (i Huoros
2 cyanchenz RO FAATRAE éﬁﬁéeﬂﬁamﬁiﬁéﬁaa@m 58, UG proptt & = e
(S:B: ngn;msdgl ﬁé{v 15@&9&'1@41‘03&% 3 amigegbr%o%gﬂﬁgﬁﬁ egreoué(a)l f onani de,
4-@yano- |5 Phenyd IR HRAN 8y h RSB S it oftmitte bR AR S amide, 1-

phenylmethanesulfonamide, propane-1-sulfonamide, 4-flurobenzenesulfon-

amide; benzenesulfonamide, 2 4-difluorobenzenesulfonamide, methane-

sulfonamide, 3-chloro-1-phenylmethanesulphonamide, trifluoromethane-

sulfonamide, 1-methyl-1H-imidazole-4-sulfonamide, butane-1-sulfonamide,

15 1]4-(trifluoromethyl)phenyllmethanesulfonamide, 3,5-dimethylisoxazole-4-
sulfonamide, 2-(triflnoromethoxy)benzenesulfonamide, [2-(trifluoro-
methoxy)phenyl]methanesulfonamide, 2,3-dihydro-1-benzofuran-3-sulfon-
amide, 2-cyanobenzenesulfonamide, 4-methoxybenzenesulfonamide, 5-
chloro-1,3-dimethyl-1H-pyrazole4-sulfonamide, 3-flucrobenzene-

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

) R* to R* are hydrogen;

Rs‘+ A/

—B

s g

{c) the group represents methylene, ethylene, propylene,

25 butylene, or 2-hydroxypropylene, optionally terminated or interrupted



sul phonam de; (b) R41 to R4l are hydrogen; R2 Rs+A (c) the group ''B
represents nethyl ene, ethylene, propylene, 25 butylene, or

2- hydr oxypropyl ene, optionally term nated or interrupted WO 20051123748
PCTI SE20 24 with an oxygen atom and/ or optio vEbrksupt ed
with a _%%ég&%ﬁg%?s -NH- SO2- group; (d) the group R rep?g§§%¥%§6ﬁenyl,

4- cyanophenyl, 3,4- bis(difluoronethoxy)phenyl, 4-fluorophenyl,

4- (di fl uoronmet hoxy) 5 phenyl, 2-fluor enyl, 2,5-difluorophenyl,

3, 4-di fluorophenyl, 4-cyano- 2-fluorophenyl, 3,4-difluorophenyl,

2- cyanopheny| witlr 41l oryggmhatoy andf-oropéonally fatdiriiptedrwitham8Q,-NH- or

2, 6-di fl uorophenyl, 3-cyanophenyl, 4 0 cuorophenyl,

4- (trifl uoromeifiylamh . 2,4di fluorophenyl, 2- (trifluoronethoxy)phenyl,
3-choropheny|,F§¥S%2£§¥ﬁg§yphenyl. 10 Preferred conpounds of the invention -
i ncl ude the conpounds of, the Exanples disclosed hereinafter. In this
respect, preferred co ds of the invention that m ght be nentioned
include: (1) N-(2-{7- 3- (4- cyanophenoxy) - 2- hydr oxypr opyl ] - 9- oxa- 3, 7- 15
di azabi cycl 0[ 3.3.1]n et hyl ) propane- 2-sul fonam de; (ii) N-(2-{ '
7-[(2S)-3-(4-cyanophen - ydr oxypropyl ] - 9-oxa-3, 7

di azabi cycl(d) S1emouRoN- 3-yI } et Higpresentsphenyhdrevanepbenydnddrde: 0 (iii)

L) b BB odReeni vty
2-17-(2- 4 .am - Q. -
(21 Cobumyopldgubons Lo ket s 8Bopnen,4-crano-

2-fluorophenyl, 3,4-difluorophenyl, 2-cyanophenyl, 3-fluorophenyl, 4-

cyano-2,6-difluorophenyl, 2,6-difluorophenyl, 3-cyanopbenyl, 4- o
chiorophenyl, 4-(trifluoromethyl)phenyl, 2.4-difluorophenyl, 2~
(trifluoromethoxy)phenyl, 3-chlorophenyl, or 4-methoxyphenyl.

10
Preferred compounds of the invention include the compounds of the
Examples disclosed hereinafter. In this respect, preferred compounds of the
invention that might be mentioned include:
0] N-(2-{7-[(23)-3-(4-cyanophencxy)-2-hydroxypropyl]-9-oxa-3,7-
15 diazabicyclo[3.3.1]non-3-yl jethyDpropane-2-sulfonamide;
(i) N-(2-{7-[(25)-3-(4-cyanophenoxy)-2-hydroxypropyl]-9-oxa-3,7-
diazabicyclo[3.3.1non-3-yl}ethyl)-1-phenylmethanesulfonamide; O

(D) N-(tert-butyl)-3-{7-[3-(4-cyanophenoxy)propyl}-9-oxa-3,7-
diazabicyclo[3.3.1]jnon-3-yl}propane-1-sulfonamide;
20 (i) tert-butyl {2-[7-(2-{ [(4-flucrophenyl)sulfonyl]amino}ethyl)-9-oxa-
3,7-diazabicyclo[3.3.1lnon-3-yl]ethyl }carbamate;
(v) N-[2-(7-benzyl-9-0xa-3,7-diazabicyclo[3.3.1]non-3-yl)ethyl]-4-
fluorobenzenesulfonamide;
(vi) N-(2-{7-[3-(4-cyanophenoxy)propyl]-9-oxa-3,7-diazabicyclo-
25 [3.3.1]non-3-yl}ethyl)-1-phenylmethanesulfonamide; _



(v) N-[2-(7-benzyl-9-oxa-3, 7-di azabicyclo(3.3.11non-3-yl)ethyl]-4
-fl uor obenzenesul f onam de; (vi)

N- (2-{7-[ 3-(4-cyanophenoxy) pr opyl ] - 9- oxa- 3, 7- di azabi cyc 000891
[ 3. 3. 1] noMORPPAIBIHR| ) - | - phenyl met hanesul f onani de; Sggls%g%(]? 489

~ PCT/ SE2005/ 000891 25 (vii)

N (2-{7-[3-(4-cyanophenoxy) propylj-9-o0»a- 3, 7-di azabi cycl o- [3.3.1] non-3-yl }
et hyl ) pr opane- 2- sul fonam de; (viii)

N[ 2- ( 7- benayi)- o 0440377 3d{daepdriophehot ol 923, diatabidyolo-
cyanobenzenesul fonam de; 5 (ix) N-[2-(7-{

2-[ 3, 4- bi s(di f | uorf8:3etjnoryd-phethyl}propare-2 Sutfonadide;

di azabi cycl of 3. 3. 1] non-3-yl ) et hyl ] - 4- cyanobenzenesul fonam de;  (x) N-(2-{

7- [ 3- (4- cyan@ithen &Xﬁ?dq@;amyl—maﬂ dxambe@@btb[aﬁlhmnf}ymemy}lhéﬂ 3-yl }

et hyl ) benzenesul fonam de; z
7- [ 3- (4- cyanophenS¥¢nghess 9111‘} )"%@l@?,? di azabi cycl o- 10

3 (8 Tl o ez B oo ol 894 7 | non- 5-y1

ﬁi?gl %74[le ??853 i Su'iﬂﬁﬂﬂPﬁéﬂb&@H&ymﬁﬂwﬁwﬂ% }non-3-yl )

e

hE ﬁa<4 ol gﬁ S cycle 15.0.1 1rom-31
n Cy [3-(Lyanc ghfg?w)pppgl] -9-oxa-3 7-d.1azab1cyclo

4-cyano-N-(2-{7-[2 oxa-

digzab | of 3. 3. ethyil)-Rendifhirsot ﬂﬂlaml
1|@ cL%?ogLenyl ):EBI\I-%Z}BIB?B %? ﬂ?%&anophenox@%ﬁﬁl] 9- o%w&}l )7

di azabi cycl qk®. 3. INmM73[-2y@-emelphemJt§6)aﬁMl]Lﬁma¥ﬂ V-ditazabjcyelo-i )
4-cyano-N-(2-f 7-[3-(4-cy anoiahenoxyﬁ) -9-oxa-3, 7-
[3 3 1]non-3-yl}ethyl)-4-flucro enzenesulfonamlde
(xii)  N-(2-{7-[2-(4-cyanophenoxy)ethyl]- 9—0xa— ,7-diazabicyclo-
[3.3.1Jnon-3-y1 }ethyl)methanesnlfonamide;
15 (xiv)  N-2-{7-[3-(4-cyanophenoxy)propyl}-9-oxa-3,7-diazabicyclo-

[3.3.11non-3-yl )ethyl)-4-fluorobenzenesulfonamide;

p-

(xv)  N-(2-{7-[3-(4-cyanophenoxy)propyl]-9-oxa-3,7-diazabicyclo-
[3.3.11non-3-yl }ethyl)methanesulfonamide;
(xvi)  4-cyano-N-(2-{7-[2-(4-cyanophenoxy)ethyl]-9-oxa-3,7-
C 20 - diazabicyclo[3.3.1]non-3-y1 }ethyl)benzenesulfonamide;
(xvii)  1-(3-chlorophenyl)-N-(2-{7-[2-(4-cyanophenoxy)ethyl]-9-oxa-3,7-
diazabicyclo[3.3.1]non-3-yl}ethyl)methanesulfonanide;
(xvii)  4-cyano-N-(2-{7-[3-(4-cyanophenoxy)propyl]-9-oxa-3,7-
diazabicyclo{3.3.1]non-3-yl }ethyl)benzenesulfonamide;
25  (xix)  N-(2-{7-[3-(4-cyanophenoxy)propyl]-9-oxa-3,7-diazabicyclo-
{3.3.1]non-3-yl }ethyl)-1,1, I-triflucromethanesulfonamide;
(xx)  N-(2-{7-[2-(4-cyanophenoxy)ethyl]-9-0xa-3,7-diazabicyclo-
[3.3.1]non-3-yl}ethyl)-1-phenylmethanesulfonamide;



di azabi cycl o[ 3. 3. 1] non- 3-yl } et hyl ) benzenesul f onam de; 25 (xi X)
N-(2-{7-[3-(4-cyanophenoxy) propyl ]-9-oxa- 3, 7-di azabi cycl o-
[3.3.1]non-3-yl}ethyl)-1,1,1-trlfl uoronet hanesul f onam de; (xX) ;
N(2-{7- 8—2&&715%ﬁ§10phenoxy) et hyl ] - 9- oxa- 3, 7- di azabi cycperkezmosooosoy non- 3-yl
}ethyl)-1-phenyhnet hane sul f onam de; WD 2005/ 123748 PCT/ SE2005/ 000891 26

(xxi) N-(2-{7-[2-(4-cyanophenoxy) et hyl]-9-oxa-3, 7-di azabicyclo- [3.3.1
]non-3-yl } ethyl)-1-nethyl -1 Hin daz@be-4-sul fonam de; (xxii)
N-(2-{7-[3-(4-cyanophenoxy) propyl ] - 9- oxa-3, 7-di azabi cycl| o-

[ 3. 3. 1] nonfady| } ¥ty [ Tbe(4reyanophgrosmathyld-9-exg-2xi-tiagabicyclo-

Gl e A s hduda A i, 1702
7-[2-(4- - 9- -3, . 7-di ' 3.3 - 3- ’
cthyl )1 B T R R e DOk BN (o)
N(2-{7-[2-(4- - 9- - 3. 7-di.azabi lo- [3.3.1 - 3-yl
bethyl )-5. 5 di mbmy PR A FeDbaRg Gl Y o 15 e yl :
N(2-17:[3 - Q- = 3 ' ' . 3.1 - 3-

et E\? % 751E i Qf‘@ EYS@E%@KW%%W@A%@@ ﬁiﬁfgﬁ%@ﬁv @' ()V\JV)n o3yl

[ 3.3.1)non- 3-yl {%3# § - gﬂgé)lg%tggﬁﬁ%#é@gggi@% su‘fa-%)namn%ue:?lde;( XXViii) I
N(2-{7-[3 4.)02’5@ HD&F?Q@Y i~ Perley . 3.1 - 3-

et é\yl § 2[([%? fﬁ%f%ﬁepﬁa%ﬁy) en%\e]esu onatl‘:r'iﬁ-zgé':(;};€|5l g’??% X) |c?clb3 Jnon a

1-(3-chlor 0phenyﬂ3)3.fsﬂﬁoir—$-7y1{e&h B- L jageithanoxein b}l fethme3, 7- 20
di azabi cycl o[ 3. 3. 1] non- 3-yl } et hyl . ) met hanesul f onam de; (XxX)

N- (2-{7-[ 2- (4- cysuifomasnids;y) et hyl ] - 9-oxa 3, 7-di azabi cyclo- [3.3.1 ] non-36l }

et hyl ) benzenesul f onam de; . .
10 (xv)  N-(2-{7-[2-(4-cyanophenoxy)ethyl]-9-oxa-3,7-diazabicyclo-

[3.3.1Inon-3-yl }ethyl)-3,5-dimethylisoxazole-4-sulfonamide;
(oo N-(2-{7-[3-{(4-cyanophenoxy)propyl]-9-oxa-3,7-diazabicyclo-
[3.3.1]non-3-yl}ethyl)-1-[4-(trifluoromethyl)phenyl]methane-
sulfonamide; |
15 (owij) N-(2-{7-[3-(4-cyanophenoxy)propyl]-9-oxa-3,7-diazabicyclo-
[3.3.1]non-3-yl}ethyl)-3,5-dimethylisoxazole-4-sulfonamide;
(xxviii) N-(2-{7-[3-(4-cyanophenoxy)propyl]-9-oxa-3,7-diazabicyclo-
[3.3.1]non-3-y1}ethyl)-2-(trifluoromethoxy)benzenesnifonamide;
(xxix)  1-(3-chlorophenyl)-N-(2-{7-[3-(4-cyanophenoxy)propyl]-9-oxa-3,7-
20 diazabicyclo[3.3.1]non-3-yl}ethyl)methanesulfonamide; o
(oxx)  N-(2-{7-[2-(4-cyanophenoxy)ethyl]-9-oxa-3,7-diazabicyclo-
[3.3.1lnon-3-yl}ethyl)benzenesulfonamide;
(o) 4-cyano-N-{2-[7-(4-cyanobenzyl)-9-oxa-3,7-diazabicyclo-
{3.3.1]non-3-yllethyl }benzenesulfonamide;
25 (oxii)  4-cyano-N-{2-[7-(4-fluorobenzyl)-9-oxa-3,7-diazabicyclo-
_ [3.3.1]non-3-yljethyl }benzenesulfonamide;
(o} 4-cyano-N-(2-{7-[4-(diflucromethoxy)benzyl]-9-0xa-3,7-
diazabicyclo[3.3.1]non-3-yl }ethyl)benzenesulfonamide;



(xxxi) 4-cyano-N-{2-[7-(4-cyanobenzyl)-9-oxa-3, 7-di azabi cycl o-

[ 3. 3. 1] non- 3-yl ] et hyl } benzenesul fonam de; 25 (xxxii) 4-cyano-N { 2-
‘[ 7- (4-f 1 uor obenzyl ) - 9- oxa- 3, 7-di azabi cycl o [ 3. 3. 1] non

3=yl ]ethy syl fonanmi de;  (xxxlii) T/SE2005/000891
4- cyano- I\I-w((gﬁ)?@?{}zfs?dl f I uor onet hoxy) benzyl ] - 9- oxa- 3, 7- rC

“di azabi cycl o[ 3. 3. 1] non- 3-yl } et hyl ) benzenesul f onam de; WD 2005/ 123748
PCT/ SE2005/ 000891 27 ( xxXi V) 27
4-cyano-N-(2-{7-[2-(4-fluorophenyl)ethyl]-9-oxa-3,7-

i azabi cycl did. fexmmcaNyiZy B-EA 3 dhropasuleddieota-3 Trov)

§{ 2%28?&%& gi %H ?%bi%&{%@%&uh@i@wm@ )

_i-c3z/anio- -(7-13-(4- ﬂ(-)o Y- Pr o - 9: 0Xax -“x73<

§ sk st ol o

[.3. ﬁl 1] non- 3-yl }e%‘*&%{c@@rﬂﬁ#&% Yﬁ%ﬁ‘iﬂi‘%ﬁ“&ﬁ“@“@@%ﬁ% de; (xxxviii)
g;gif%zé(ﬁgﬁﬁﬁ% u%i#%ﬁ?\{%qw{@géﬁlﬁgm%nquig gq'gk% ?%'ﬁ?f onani de;

fji az a%)i c;/cl>/o[ 3? 3. ﬁar%ﬁ’“{é%%‘ﬂ?ejf%@{@E%ﬁmmﬁﬁﬂéﬁ%@ﬁ@%)
N-(2-{7-]2- Wﬁmﬁﬁ{mm—m@%ﬁo@eﬁu@ 'xazablcﬁxgab?c%

[ 3.3.1] non- 3-yl }et hyl )-4-net ho nzeriésul'fonam de; (xl1) N-(2-{

7- [ 3- (4- cyanophenq3\8). fnoay3-k! R23-dihgies-dtheiigofi@an-5-sulfonamide;
[ 3.3.1] non-3-yl }ethyl)-2, 3-di hydro- 1- benzof ur an- 5- sul f onam de; (xIii

)
5- chl or 0- N- ((Redviil] -F-Ehlote-N-E2d FHEAE syamophetdxydethyH-B-oXa<d, Bdiazabi cycl o [3. 3.1
Inon-3-yl } ethyl)-1, 3-dinethyl- | H pyrazole-4 20 sul fonam de; (xliii)
N-(Z- { 7-103- (4- cyarigyodold33.) rospdvi Jeshylxd, 3 dimethyk-d bl-pyrzole4-
sulfonamide;

{xoexix) 2—cyano—N—(2—{7-[2-(4—cyanopheﬁoxy)ethyl]-9~oxa—3,7-
diazabicyclo[3.3.1]non-3-y1 }ethyl)benzenesulfonamide;
() N-(2-{7-[2-(4-cyanophenoxy)ethyl}-9-oxa-3,7-diazabicyclo-
15 [3.3.1]non-3-yl }ethyl)-4-methoxybenzenesulfonamide;
(i)  N-(2-{7-[3-(4-cyanophenoxy)propyl]-9-oxa-3,7-diazabicyclo-
[3.3.1]non-3-yl}ethyl)-2,3-dihydro-1-benzofuran-5S-sulfonamide;
(xtii)  5-chioro-N-(2-{7-[3-(4-cyanophenoxy)propylj-9-oxa-3,7-diaza-~
bicyclo[3.3.1]non-3-yl}ethyl)-1,3-dimethyl-1H-pyrazole-4-
C 20 sulfonamide; |
(xiii)  N-(2-{7-[3-(4-cyanophenoxy)propyl]-9-oxa-3,7-diazabicyclo-
[3.3.1]non-3-yl}ethyl)-4-methoxybenzenesulfonamide;
(xiiv)  4-cyano-N-(2-{7-{3-(2-fluorophenoxy)propy!]-9-oxa-3,7-
diazabicyclof3.3.1]non-3-yl }ethyl)benzenesulfonamide;
25 (xiv) 4-cyano-N-(2-{7-[3-(2,5-difluorophenoxy)propyl}-9-oxa-3,7-
diazabicyclof3.3.1]non-3-y1}ethyl)benzenesulfonamide;
{(xivi)  4-cyano-N-(2-{7-[3-(3,4-difluorophenoxy)propyl]-9-oxa-3,7-
diazabicyclo[3.3.1]non-3-yl }ethyl)benzenesulfonamide;



[3 3.1 ]non-3-yl } ethyl)-4-nmethoxybenzenesul fonanlide; (xliv)
4- cyano- N-(2 {7-]3-(2-fl uorophenoxy) propyl ]-9-oxa-3, 7- diazabicyclo [3.3. 1
] non- 3-yl ethyl)benzenesulfonan1 de; 25 (xlv)

4- cyano- N, F)%[Dés? (2, 5-di fl uor ophenoxy) propyl ] - 9- oxa- 3 p¢T/SE2065/000891
di azabi cyclo non- 3-yl } et hyl ) benzenesul f onam de;  (xIvi)
4-cyano-N-(2-{7- [3 (3,4-difl uorophenOXé%propyl ]-9-oxa-3,7

di azabi cycl o[ 3. 3. 1] non- 3-yl } et hyl ) benzétesul f onam de; WD 2005/ 123748

o
gl cyan- 21; g I2 {7- [2&‘%‘2%3% izg é‘gigpﬂéﬁ%@ﬁﬁmefuge{ﬁé‘ d-&é@
i avabi cyel g@s{yc??ﬁocﬁ &sorgg@é Pf%??ﬁﬁéwﬁet&yg ’
E A AR G A

yl)e

4-cyano-N-(2-{7-[ 2- 35d|rrethyl-ll-|-pyrazol hyl ] 90xa 10

3, 7- di azabi cycl o &aZaliryelof 33 Wned-Byyl)dibyijissieedbdulfmmntide; (111)
4-cyano- N-{2-[ 7- (2- cyanobenzyl ) - 9- oxa- 3, 7- di azabi cyclo- [33.1 ]non 3
yl ] et hyl }beﬁ)zenes@c&m&i—@-{?é[lﬁ-@ 4)»-d1ﬂu0ropheny1)ethyl]—9-oxa—3 7-
4-cyano-N-(2-{7-[ 5-di net hyl i soxazol -4-yl ) et hyl ] - 9-oxa-3, 7-

di azabi cycl o[ 33. 14i 1eyqlo§?egﬂ;}mqm6rﬁzléﬁb§ﬁbemm@s namc\@;l V)

N2 (72 - cvapophenay i/ b2 ot s eeat U5y f 3.k 1 om 2
g e 3, o bt 1 170 O
AAERTER ek e e
[3.3.1]non-3-yljethyl }benzenesuifonamide;
| (i) 4-cyano-N-(2-{7-[(3,5-dimethylisoxazol-4-yl)methyl]-9-oxa-3,7-
" diazabicyclo[3.3.11non-3-y1}ethyl)benzenesulfonamide;
15 (i)  N~(2-{7-[2-(4-cyanophenoxy)ethyl]-9-oxa-3,7-diazabicyclo-
[3.3.1Inon-3-y1 }ethyl)-3-fluorobenzenesulfonamide;
(v) | N-(2-{7-[3-(4-cyanophenoxy)propyl]-9-oxa-3,7-diazabicyclo-
[3 .3.1]g0n—3-y1}ethyl)-B-ﬂuorobenzenesmfonamide;
(vi)  N-(2-{7-[3-(4-cyanophenoxy)propyl]-9-oxa-3,7-diazabicyclo-
20 - [3.3.1]non-3-yl }ethyl)-5-methylisoxazole4-sulfonamide; o
(vi  N-{2-[7-(1-benzofuran-3-ylmethyl)-9-oxa-3,7-diazabicyclo-
[3.3.1]non-3-yJethyl }-4-cyanobenzenesulfonamide;
(viii)  4-cyano-N-{2-[7-(1H-indol-3-ylmethyl)-9-0xa-3,7-diazabicyclo-
[3.3.1Inon-3-yllethyl }benzenesulfonamide;
25 (ix)  4-<cyano-N-(2-{7-[(1-methyl-1H-indol-3-yD)methyl]-9-oxa-3,7-
diazabicyclo[3.3.1]non-3-yl }ethyl)benzenesulfonamide;
(Ix) 4-cyano-N-(2-{7-[(5-fluoro-1H-indol-3-yl)methyl]-9-0xa-3,7-
diazabicyclo[3.3.1]non-3-yl jethyl)benzenesulfonamide;



(10) N-{2-[7-(1-benzofuran-3-yl nethyl)-9-oxa-3, 7-di azabi cycl o-
‘[ 3. 3. 1] non- 3 yl | et hyl } - 4- cyanobenzenesul fonam de; (lvfli)

4= cyano- N- h E(-Ti‘gl ndol - 3 yhnet hyl)-9-oxa 3, 7- (Razabi gpyaisk2603/080831 non
3-yl)ethy 0Ky ul fonam de; 25 (lix) 4-cyano-N-(2-{7-[(21-nethyl-I|Hindol
" 3-yl)nmethyl]-9-oxa 3, 7-

dt azabi cycl o[ 3. 3. 1] non- 3-yl } et hyl ) benz@8esul f onam de; (1x)
4-cyano-N-(2-{7-[(5-fluoro-1H i ndol -3-yl)net hyl]-9-oxa-3,7

di a/zabl cyc} qixB. 3. -fﬂad?ls{zym}eyampph y1]19-omard, tretiazabicols 1123748

PCT/ SE2005/ 000891 _ 29

N- ( 3- {|7 [ 2- ]g|4 cyahdg Hég@%ﬂ;%ﬂnmgylwmgbmm&!&de& [3.3.1] non- 3-vyl
LTl oy ainen AL - rapabehor s bk -oyas7-diazabicyclo-

3.3.1 3-yl fl b | f | Xiii

N {%”FS (2 oy S hat i arnl S R RrSbengnaR iamide S 3 1 ) non- 3-y1
}m{’]i gfz ?)? li@hen DT @%@@%magﬁomr s Tyl

[¥ [ (Z cyangphe%(gﬁr?)g?ﬁ %&QBP@I%Z#&&?Q’%?%@% 5 10

2-
T ST SR it i
. 3.
(
z

1] non 3-yl }pgﬂemgl eftohadlfdpantideyvi i) 4-cyano- N-(2-{
2met hyl -1Hin yl ) met hyl ] - 9- oxa- 3, 7-

abi cycl qig) 3. NA®{7I2u4-esanpiphbrodethyllH9-orasB,7dikazabidycld-xvi i i)
yano- N-(2-{7-[2-(3-fluorophenyl)ethyl]-9-oxa-3, 7-di azabi cycl o

[ 3. 1] ron-3-yl} €8 By]l]pbmﬁzﬂ}pmpylb&@heumt(thamesplfonamlde
4-Ccyano-N-(2-{7- [3%Mfluorophenoxy)proﬁ£h 9-oxa- 3, 7-
di azabi cycl dps) 3. Y ylir3-oxard 'Zl'éhaz@ll%@'io‘

4-cyano-N-(2-{7- [%% ﬁ)ﬁgﬁl_ _ﬁ}fl uor eé‘r?e)é naﬁée} 9- oxa- 3,
(Ixvii) 4-cyano-N-(2—{7-[(2-merhy1—1H—md01-3~y1)methy1]-9-0xa-3,7-
diazabicyclo[3.3.1]non-3-yl}ethyl)benzenesulfonamide;
15 (xviij 4-cyano-N-(2-{7-[2-(3-fluorophenyl)ethyl]-9-oxa-3,7~liazabicyclo-
[3.3.1]non-3-yl}ethyl)benzenesulfonamide; |
(ix)  4-cyano-N-(2-{7-[3~(3-fluorophenoxy)propyl]-9-0xa-3,7-

OQ)'_‘

diazabicyclo[3.3.1]uon-3-yl}ethyl)benzenesulfonamide;
(xx}  4-cyano-N-(2-{7-[3-(4-cyano-2-flucrophenoxy)propyll-9-oxa-3,7-
ﬁ T2 - diazabicyclo[3.3.1]non-3-yl }ethyl)benzenesuifonamide;
(i) 4~cyano-N-(2-{7-[3+(4-cyano-2,6-difluorophenoxy)propyl]-9-oxa-
3,7-diazabicyclo[3.3.1]non-3-yl}ethyl)benzenesulfonamide;
(boxi))  d-cyano-N-(2-{7-[2-(2,6-difluorophenoxy)ethyl]-9-oxa-3,7-
diazabicyclo{3.3.1]non-3-yl }ethyl)benzenesulfonanide;
25  (bdi) N-(3-{7-[3-(4-cyanophenoxy)propyl]-9-oxa-3,7-diazabicyclo-
[3.3.1]non-3-yl} propyl)propane-2-sulfonamide;
(bodv) N~(3-{7-[3-(4-cyanophenoxy)propyl}-9-oxa-3,7-diazabicyclo-
[3.3.1]non-3-yl}propyl)-1-phenylmethanesulfonamide;



20 di azabi cycl o[ 3. 3. 1] non- 3-yl } et hyl ) benzenesui f onam de; (| xxi)
4-cyano-N-(2-{7-[3-(4-cyano- 2, 6-di fl uor ophenoxy) propyl ] - 9- oxa-

3, 7-di azabi cycl o[ 3. 3. 1] non- 3-yl } et hyl ) benzenesul f onam de; (I xxii)

4- cyano- Nvf’%[’d” 15314~ (2, 6-di fl uor ophenoxy) et hyl ] - 9- oxa- 3p@F/SE2005/000891 )
di azabi cycl o] 3. 3. 1] non- 3-yl } et hyl ) benzenesul fonam de; 2s (I xxiii) .
N-(3-{7-[3-(4-cyanophenoxy) propyl ]-9-oxa-3, 7-di azabi cycl o
[ 3. 3. 1] non- 3-yl } propyl ) propane- 2- sul foﬁbm de; (Dxxiv)

e e e

N- (3-{7-[ 3- (4- cyamo %ﬂkﬁﬂ&%)&ﬂfﬁ?ﬂ) o SimethylisgrazelgAsspifopamides 19 non- 3-y1

EPTY 5 Bty oA L Res s e il A £8: %43?%%“8"3’01‘* |

}FN? 525[1]5:]?2 r%wysé%rln o Qésyz;i hg’%@ﬁﬁiﬁﬁﬁ%@}% o
3

N—{2[7(4 cyanobe 7-diazabi tycl o[ 3 1]'non-"3-
| ]ethyl}-3,5-d Zdieetiylisekb o) ndrvest
Kl—}g [¥ %1 3- belnrz]sgiégo? 236 met hyl ) - 9- oxgmég'gf?jl azablncglcl o 10
gB 3.1] mlil?( g"’?"é" dgh{sﬂ;}? ym[tﬂjmﬂzybh )#%snﬁfdmzdg bxcgc.‘%d@?)l]nmé-} o [3.3.1
cyano- cyauophenoxy) pr opy oxa- i azabi cycl o
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d1azab1cyclo[3.3.1]non-3-yl}ethyl)benzenesulfonamde,
{boxi)  3-cyano-N-(2-{7-[2-(4-cyanophenoxy)ethyl]-9-oxa-3,7-
diazabicyclo[3.3.1]non—3-y1}ethyl)benzenesulfonamide;

15 (hxdi) * 3-cyano-N-{2-[7-(4-cyanobenzyl)-9-oxa-3,7-diazabicyclo-
[3.3.1lnon-3-yl]ethyl }benzenesulfonamide;

(bocij) 2-cyano-N-{2-[7-(4-cyanobenzyl)-9-oxa-3,7-diazabicyclo-
[3.3.1Inon-3-yllethyl } benzenesulfonamide;

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

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

(boorv) N-(4-cyanobenzyl)-2-[7-(4-cyanobenzyl)-9-oxa-3,7-diazabicyclo-
[3.3.11non-3-yljethanesulfonamide;

(boovi) N-(4-cyanobenzyl)-2-[7-(2-cyanobenzyl)-9-oxa-3,7-diazabicyclo-
[3.3.11non-3-yljethanesulfonamide;

25 (hoowii) N{4—cyano¥?enzy1)-N—[(3,5—dimethylisoxazol-4-y1)methy1]-2-{7-
[(3,5-dimethylisoxazol-4-yl)methyl}-9-0xa-3,7-diazabicyclo-
[3.3.1Inon-3-yl}ethanesulfonamide;

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



(I xxx v) 2-cyano-N-(2-{7-[3-(4-cyanophenoxy) propyl]-

-di . azabi cycl o[ 3. 3. | } non- 3-yl } et hyl ) benzenesul f onam de; (boacv)
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di azabi cycl o[ 3. 3. khifefiadide; } et hyl ) - 4-f 1 uor obenzenesul f onami de;
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{7-[2-(4-cyano- 2- quorophenoxy)ethyI] 9-oxa-3,7 15

dlé%ﬁblqwC|Qkﬁw3 I{mﬁd735&@}thu*Z&Bxﬁbp@mnw@mmhy@SMbiw@ﬁh1de; (
{7-[2-(4-cyano- 2-fl uorophenoxy) et hyl ] - 9- oxa- 3, 7-

15
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(xciv)
(xcv)

(xcﬁ’)

(xcvil)
(xcvil)
(xcix)
(c)

{ci)

diazabicyclo[3.3. 1]n0n-3-yl}pr0py1)benzenesu1fonam1de,
N-(2-{7-[2-(4-cyano-2-fluorophenoxy)ethyl}-9-oxa-3,7-
diazabicyclo[B.B.1]non-3-y1}ethyl)-4—ﬂuorob¢nzenesulfonamide;
N-(2-{7-[2-(4-cyano-2-fluorophenoxy)ethyl]-9-oxa-3,7-
diazabicyclo[3.3.1]non-3-y1 }ethyl)-3-fluorobenzenesulfonamide;
N-(2-{7-[2-(4-cyano-2-fiuorophenoxy)ethyl]-9-oxa-3,7-
diazabicyclo[3.3.1]non-3-yl}ethyl)-3,5-dimethylisoxazole-4-
sulfonamide;

3-cyano-N-(2-{ 7-[2-(4-cyano-2-fluorophenoxy)ethyl]-9-oxa-3,7-
diazabicyclo[3.3.1]non-3-yl }ethyl)benzenesulfonamide;
N-(2-{7-[2-(4-cyano-2-fluorophenoxy)ethyl]-9-oxa-3,7-
diazabicyclo[3.3.1]non-3-yl }ethyl)benzenesulfonamide;
N-(2-{7-[2-(4-chlorophenyl)ethyl]-9-oxa-3,7-diazabicyclo-
[3.3.11non-3-yl}ethyl)4-cyanobenzenesulfonamide;
4-cyano-N-[2-(7-{2-[4-(trifluoromethyl)phenyl]ethyl} -9-0xa-3,7-
diazabicyclo[3.3.1]non-3-yl)ethyl]benzenesulfonamide;
4-cyano-N-(2-{ 7-[2-(2,6-diflnorophenyl)ethyl]-9-0xa-3,7-
diazabicyclof3.3.1]non-3-yl }ethyDbenzenesulfonamide;

(xcv)

XCVi )



di azabi cycl o[ 3. 3. 1] non- 3-yl } et hyl ) - 3, 5-di net hyl i soxazol e-4- sul f onam de;
(xcvii) 3-cyano-N-(2-{7-[2-(4-cyano-2 fluorophenoxy)ethyl]-9-oxa-3,7- 20 . °
di azabi cycl o[ 3. 3. 1] non- 3-yl } et hyl ) benzenesul f onam de; (xcviii) ’
N(2-{7- 5% é‘fb éé@?qp 2-fl uorophenoxy) et hyl ] -9-oxa-3, 7-  pc1/SE2005/000891

di azabi cy¥? 813 non 3-yl} ethyl)benzenesul fonam de; (Xcl X)
N-(2-{7-[2-(4-chl orophenyl)ethylj-9-oxa-3, 7-di azabi cyclo [3. 3. 13non-3 -yl }-
et hyl ) - 4- cyanobenzenesul f onanm de; 25 (3@
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4- cyano- N- ((2vi] 7- [@GYMNU Piétiuorebanzy])-Doaasd, Bdtaasbicyals-cycl o
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(cvii}  4-cyano-N-methyl-N-{2-[7-(2-phenylethyl)-9-0xa-3,7-
diazabicyclo[3.3.1]non-3-yllethyl } benzenesulfonamide;
(cviii)  4A-cyano-N-(2-{7-[2-(3-fluorophenyl)ethyl]-$-o0xa-3,7-diazabicyclo-
[3.3.1]non-3-yl}ethyD)-N-methylbenzenesulfonamide;
15 (cix) 4-cyano-N-(2-{7-[2-(2-fluorophenyl)ethyl]-9-oxa-3,7-diazabicyclo-
[3.3.1]non-3-yl}ethyD)-N-methylbenzenesulfonamide;
(cx)  N-(4-cyanobenzyl)-2-{7-[(3,5-dimethylisoxazo}-4-y))methyl}-9-oxa-
3,7-diazabicyclo[3.3.1]non-3-yl }ethanesulfonamide;
(cxij  N-(4-cyanobenzyl)-2-{7-[2-(4-fluorophenyl)ethyl}-9-oxa-3,7- a
20 diazabicyclo[3.3.1]non-3-yl }ethanesulfonamide;
" (exii)y  N-(4-cyanobenzyl)-2-{7-{2-(3-flnorophenyl)ethyl]-9-oxa-3,7-
diazabicyclo[3.3.1]non-3-yl }ethanesulfonamide;
(c')aﬁ) N-(2-{7-[2-(4-cyanophenoxy)ethyl}-9-oxa-3,7-diazabicyclo-
[3.3.1}non-3-yl }ethyl)-N,3,5-trimethylisoxazole-4-sulfonamide;
25 (cxiv)  N-(2-{7-[2-(4-cyano-2-fluorophenoxy)ethyl]-9-oxa-3,7-
diazabicyclo[3.3.11non-3-yl }ethyl)-1-phenylmethanesulfonamide;
(©v) N-(2-[7-[2-(4-cyano-2-fluorophenoxy)ethyl}-9-oxa-3,7-
diazabicyclof3.3.1]ron-3-yl}ethyl)-2,3-dihydro-1-benzofuran-5-

sulfonamide;



[ 3.3.1] non- 3-yl }et hyl ) - N- et hyl benzenesul f onam de; (cx)

*N- (4- cyanobenzyl )-2-(7-[ (3, 5-di et hyl i soxazol - 4-yl ) net hyl ] - 9- oxa-

3;7-di azabi cycl o[ 3. 3. 1] non- 3-y1} et hanesul f onam de; (cxi
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“di azabi cycl o[ 3. 3. 1] non- 3-yl } et hanesul fonam de; (cxii)

N° (4- cyanobenzyl)-2-{7-[2-(3-fl uor ophemyd ) et hyl ] - 9- oxa- 3, 7-

di azabi cycl o[ 3. 3. 1] non-3-yl } et hanesul fonam de; (cxni)

N (2-{ 7- [ 2- (@xgiy a2 £ichyhdptRnexfetyl}-ipaabjcdiasabicydlo3. 1 ] non- 3-yl
}ethyl)-N, 3,‘455& )r/i rre\tc(hi{l?giazgl e-4-sul ?)c?naﬁrg de; 25 (cxi v))E

N (2-{7-[ 2- (4- cyan3-21Tdono3-gbetini)2) 4-difhidroBenreacdilfonamide;
di azabi cycl o[ 3. 3. 1] non- 3-yl }et hyl ) -1 phenyl net hanesul f onam de; (cxv)
N (2-{7-[ 2- (exei) arl8-(2- §71-((bohemplyiletroph¢ neeyathyld; S~oxa-3,7-diaza-
di azabi cycl o( 3. 3. 1] non-3-yl }ethyl ) -2, 3-di hydr o- 1- benzof ur an- 5- sul f onam de;
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(cxxi)  4-fluoro-N-(2-{ 7-{2-(4-fluorophenyl)ethyl]-9-oxa-3,7-diazabicyclo-
[3.3.1]non-3-yl }ethyl)benzenesulfonamide;
(exxii)  4-cyano-N-[2-(7-{2-[4-(difluoromethoxy)phenyl]ethyl }-9-0xa-3,7-
diazabicyclo[3.3.1]non-3-yl)ethyl]benzenesulfonamide;
15 (oxxii) N-(2-{7-[2-(4-cyano-2-fluorophenoxy)ethyl]-9-oxa-3,7-diaza-
bicyclo[3.3.1]non-3-yl }ethyl)-2,4-difluoro-N-methylbenzene-
sulfonamide;
(oxxiv)  4-cyano-N-(2-{7-[2-(2,6-difluorophenoxy)ethyl]-9-oxa-3,7-
| diazabicyclo[3.3.1}jnon-3-y1}ethyl)-N-methylbenzenesulfonamide;
C 20 (oxxv) 4-cyano-N-(2-{7-[2-(2-fluorophenoxy)ethyl]-9-0xa-3,7-diaza-
bicyclo[3.3.1}non-3-y1} ethyl)-N-methylbenzenesulfonamide;
(cxovi) N-(2-{7-[2-(1,2-benzisoxazol-3-yl)ethyl]-9-0xa-3,7-diazabicyclo-
[3.3.11non-3-y1 }ethyl)-4-cyancbenzenesulfonamide;
(exxvii) N -(3;{7-[2-(4-cyano—2-ﬂuorophenoxy)ethyl]—9-oxa-3,7-diaza-
25 bicyclo[3.3.1]non-3-yl} propyl)-N-methylbenzenesulfonamide;
(oooviii) N-(2-{7-[2-(4~cyano-2-flnorophenoxy)ethyl]-9-oxa-3,7-diaza-
~ bicyclo[3.3.1]non-3-y1 }ethyl)-N-methyl-2,3-dihydro-1-benzofuran-
5-sulfonamide;



i 1 uor onet hoxy) phenyl ] et hyl }-9-oxa- 3, 7-
di azabi cyclo[3 3.1 ]non-3-yl)ethyl]benzenesul fonam de; 15 (cxxiii)
N-(2-{7-[2-(4-cyano-2-fl uorophenoxy)ethyl]-9-oxa-3, 7-di aza-
bi cycl o[ 3. 3. 1] non- 3-yl }et hyl ) -2, 4-di fl uor o- N- net hyl benzene- sul f onam de;
(cxxi V) Awaymosids4s2- (7-[2- (2, 6- (Hf | uor ophenoxy) et hyl | - PCHEE2095/500891
di azabi cycl o[ 3. 3. 1] non- 3-yl } et hyl ) - N-net hyl benzenesul f onam de; 20 (cxxv) *
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N (2-{7-[2-(4-cyanophenoxy) et hyl]-9-oxa- 3, 7-di azabi cycl o[ 33. 1] - non- 3-yl

}et hyl) - B+ ngitobyd) - 8- SradblY€2ef 1-(4-bparm 2 dhworobemayl ¥-Boxai- 31 & diatabioyclo-
4-cyano-N-{2-[7-(4-cyano-2-f| uorobenzyl)-9-oxa-3, 7-di azabicyclo- [3.3.1

] non-3-yl ] et hyl } [Béndesrddylethahli-Nemethylbonzengsulfonamide;
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4-fluorqggN-(2-{7- |t§.3§ﬂﬂ6ﬁ—‘39§199ﬁﬁﬂi‘?ﬂeh§éﬂ%¥ﬁﬂfm?ﬂsﬁi&§3’ 7-di azabi cycl o-
(exxxiv) 4-fluoro-N-(2-{7-[2-(2-fluorophenyl)ethyl]-9-oxa-3,7-diazabicyclo-
[3.3.1]non-3-yl} ethyDbenzenesulfonanride;
(cxxxv) 4-fluoro-N-{2-[7-(2-phenylethyl)-9-0xa-3,7-diazabicyclo{3.3.1]non-
3-yllethyl }benzenesulfonamide;
15 (ocoxvip  N-{2-[7-(1,2-benzisoxazol-3-ylmethyl)-9-0xa-3,7-diazabicyclo-
{3.3.1]non-3-yl]ethyl }-4-cyanobenzenesulfonamide;
(cxoxxvii)  4-cyano-N-(2-{7-[2-(4-fluorophenyl)ethyl]-9-0xa-3,7-
diazabicyclo[3.3.1]non-3-yl }ethyl)-N-methylbenzenesulfonamide;
(cxoxvii)  4-cyano-N-(2-{7-[2-(3,4-difluorophenylethyl]-9-0xa-3,7- o
20 " diazabicyclo[3.3.1]non-3-yl }ethyl)-N-methylbenzenesulfonamide;
(cocix) 4-cyano-N-{3-[7-(4-cyanobenzyl)-9-oxa-3,7-diazabicyclo-
{3.3.1]non-3-yl]propyl }benzenesulfonamide;
(ex)  4-cyano-N-{3-[7-(4-fluorobenzyl)-9-oxa-3,7-diazabicyclo-
[3.3.1]non-3-yllpropyl }benzenesulfonamide;
25 (exi) 4-cyano-N-(3-{7-[2-(4-fluorophenyl)ethyl}-9-oxa-3,7-diazabicyclo-
[3.3.1]non—3-yl}prépyl)benzenesulfonamide;
(cxlii)  4-cyano-N-(3-{7-[2-(3-fluorophenyl)ethyl}-9-oxa-3,7-diazabicyclo-
{3.3.1]non-3-yl} propyDbenzenesulfonamide;



[ 33. 1] non-3-yl} ethyl)benzenesul fonam de; (cxxxv)

uoro-N-{2-[ 7- (2- pheny] et hyl ) - 9- oxa- 3, 7- di azabi cycl o[ 3. 3. 1] non

3.
4-f1
3:yl]ethy | fonam de; 15 (cnW PCT/SE2005/000891
N{2-[7- (&&‘g%@éﬁgﬁ d(;xazol 3-y] et hyl ) - 9- oxa- 3, 7- di azabi cfcl 0

"[3.3.1] non- 3-yl ] et hyl } - 4- cyanobenzenesul f onami de; (cxxxvii)

4'cyano N-(2-{7-[2-(4-fluorophenyl) et hy3y -9-oxa-3, 7-

di azabi cyc] o[ 3. 3.1 j non- 31% {et hyl ) - N- net hyl benzenesul f onam de; (cxxxviii)
4- cyano- N- ( Jegliiy - [eyaoNa(3- Mzdaif&tt@mphcmwwhﬁwx@xas;ﬁ diagabicyclo-

di azabi cycl o[ 3-3.11' non-3-yl}ethyl|)-N nethyl benzenesul f onam de; (c=dx)
4- cyano- N-{3- (7- (43 e%}méﬂ/j}gmpﬂé zgnesulfeaaaptiey cl o-
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35 (cxliii)

: ! ) 5 . , . azabi
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4- cyano- N- ( 3- {7 [ obextiehtsitforphady] ) et hyl j - 9-oxa-3, 7

di azabi cycl o[ 3. 3. 1T non- 3-yl } propyl ) benzenesul fonam de; 5 (cxlv)

4- cyano- N- ( Yo¥i| 2-¢Faro-i-(3-(BBx{Acfydrophencxy)Sropyhl-B-oke-3,7-

di gzabi cycl of 3. 3 1].non-3-yl } propyl ) benzenesul f onam de; (cxlvi)

N- 3: (7-Ipenzyl - iazabiqyae[323bnoped-ol borepy) henvenesulfqnanpige; - 4 cyanob
e e o Hmoptesasieby o
diazabicyclo[3.3.1]non-3-yl}propyl)benzenesulfonamide;
(cxlix)  4-cyano-N-(2-{7-[3-(4-fluorophenoxy)propyl]-9-o0xa-3,7-
diazabicyclo[3.3.1]non-3-y1 }ethyl)-N-methylbenzenesulfonamide;
15 (cl) 4-cyano-N-(2-{7-[3-(2,4-difluorophenoxy)propyl]-9-oxa-3,7-
diazabicyclo[3.3.1]non-3-yl }ethyl)-N-methylbenzenesulfonamide;
(c)  4-cyano-N-(2-{7-[2-(2,4-difluorophenyl)ethyl]-9-oxa-3,7-
diazabic&clo[3.3.1]non~3-y1}ethyl)bcnzen&sulfonamide;
(cli)  4-cyano-N~(2-{7-[3~(2,4-difluorophenoxy)propyl]-3-0xa-3,7-
C " diazabicyclo[3.3.1]non-3-yl Jethyl)benzenesulfonamide;
(cliii)  N-(2-{ 7~[2.-(4-ch10ropheny1)eﬂ1y1]-9-oxa-3,7-diazabicyclo—
[3.3.1]non-3-yl }ethyl)-4-cyano-N-methylbenzenesulfonamide; and
(cliv)  4-Cyano-N-(2-{7-{2-(2,4-difluoro-phenyl)-ethyl]}-9-oxa-3,7-diaza-
bicyclo[3.3.1]non-3-yl }-ethyl)-N-methyl-benzenesulfonamide;

or a pharmaceutically acceptable salt thereof.

Preparation



4- cyano- N- (3-{
di azabi cycl o[ 3.
4-cyano-N-(2-{7-[3-(4-
j non- 3- yIWeZeA1E3IME ne

| fl uor ophenoxy) et hyl]-9-oxa-3,7

} propyl ) benzenesul f onam de; (cxlix)

f rophenoxy) propyl ] - 9- oxa- 3, 7- di azabi cycl o[ 3. 3. 1
t hyl benzenesul f onam de; 15 (cI )  PCT/SE2005/000891
4-cyano-N-(2-{7-[3-(2, 4-di fl uorophenoxy) propyl ] -9-oxa-3, 7- di azabi cyclo [‘
3.3.1 ] non-3-yl }ethyl)-Nnethyl benze ul f onan1de (di)
4-cyano-N-(2-{7-[2-(2, 4- d|f|uorophenyﬁﬁithyl]-9-oxa-3,7 di azabi cycl o[ 3. 3.

1700 1RO oo B o ropcain
4 st AR R MRRRBEGREL e (1) (2

[ 3.3.1] non- 3-yl }et hyl ) - 4-cyano- N- net hyl benzenesul f onam de; and (div)
4- Cyano-N-(2-{7-[2-(2, 4-di fluoro-phenyl)-ethyl]-9-oxa-3, 7-di aza-

bi cycl o[ 3. Ya) 2dad8Bn 3f ¥lconfioint of FormilATl,- benzenesul fonam de; 25 or a
pharmaceutical |y acceptabl'e salt ther eof. Pr eparati on WO 20051123748

PCT/ SE2005/ 000891 36 According t,0 tie invention there is also provided a
process for the preparatiop® of R¢ unds formula I which conprises: (a)
reaction of a conpound of for 43 RA1 R46 R46 Raz R3 /N NCH A

I G
R2
R _~N N—H
A I

=N

5 R .
wherein R%, R®, R*, R* to R%, A, B and G are as hereinbefore defined, with a
compound of formmla IT,
R! I
wherein L' rcpresents a leaving group such as halo, a]lcanes_ulfonate,
10  perfluoroalkanesulfonate, arenesulfonate, -OC(O)XR’, imidazole or R¥O-
(wherein R® represents, for example, Cy.5p 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

10 di azabi cycl o] 3. 3. 1] non- 3-yI 1 propyl ) benzenesul f onani-de:—(cxtvitiy —— ——
7-12- (2, 6- di
3. 1] non- I

no
6-d
3-y
| uo
y

d

temperature in the presence of a suitable base (e.g. triethylamine, potassium

15 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); '

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



R4 5 wherein R2, R3, R4, R4l to e, AL B and G are as herei nbefore defined,
with a conmpound of formula 111, RL L1 Ill wherein L' represents a | eaving
“group such as hal o, al kanesul fonate, to perfluoroal kanesul f onat e,
ar enesul f gnat CTPe O XR7, imdazole or R230- (wherein Rérsreqsnemois, for
~exanpl e, WO 085133 or aryl, which groups are optionally substituted by
one or nore halo or nitro groups) and X, R and R7 are as hereinbefore
defined, for exanple at between roomadd reflex 4 tenperature in the
presence of a suitable base (eég[. Lriethylam ne, potassium 1ls carbonate or a
bi car bonat e substithentés)ds/thakipdena cNfRoMA@RRargroup. pghiapef acempoyndft (e. g.
di chl oronet hane, ch] oroform acetonitrile, N, N dinethylformami.de, TBF,
tol uene, wadermula IVovwer al kyl al cohol (e.g. ethanol) or m xtures thereof);
20 (b) for conpounds of formula I ingwhich R represents Cl.12 al kyl
substituted by one or nore subsiitugnts as gefined above in respect of R,
whi ch WO 2005/ 123748 PCT/ SEP8Q5/ bOngd ubstituent(s) is/include a
- N(R9b) S(O 2R9d group, reactio , Nnd of fornmula IV, RA R43 C Rai
R~ as ROb Ras R R3 /N N~R a-/ A\MWherein Rla represents Cl-12
al kyl ene, which grougzis opt/dnally thethed by sp¥e or nore
substituents as defilfed abo#e i respect of ,\ag,NF?Z, R3, R4, R4
B _-N R™ N
A H

v

-

C R

wherein R™ represents Cy.; alkylene, which group is optionally substituted by
5 one or more substituents as defined above in respect of R}, and R?, R?, R*, R¥
to R*, A, B and G are as hereinbefore defined, with a compound of formula
v,
L2-S(0);,R* \4
wherein L? represents a suitable leaving group such as halo and R* is as
10 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, potassinm
C carbonate or sodium hydrogencarbonate) and an appropriate solvent (such as
DCM, CHCl,, acetonitrile, DMF, THF, toluene, or mixtures thereof);
15
(c) for compounds of fornmla I in which R' represents C,.;, alkyl substituted
by one or more substitents as defined above in respect of R', which
substituent(s) is/include a -S(ONR™R* group, reaction of a compound of
formula I, as hereinbefore defined, with a compound of formula VA,
20 L'-R"-SO,-NR™R* VA
wherein L!, R™, R” and R™ are as hereinbefore defined, for example under
conditions that are know to those skilled in the art (e.g. at ambient temperature



L2 S(0)2R9d \% vr/nerer n L2 represents a surtabl e Ieavr ng group such as haI o .
and ROd is as 1o hereinbefore defined, for exanple under conditions that-
are know to those skilled in the art (e g. at anbient tenperature (such as
from 15 w03@Gj123M8the presence of a suitable base (suBGT/EE208Y¥I8ds
triethylamne, potassium C car bonate or sodi um hydr ogencar bonate) and an*
appropriate solvent (such as acetonitrile, DW, THF, toluene,
or m xtures thereof); 15 (c) for corrpo ds of formula | in which RL

above in repBaror Hye Biece of SremBPIE0R S§S‘1Wa§.%§?s%* SRR Pob) rs

group, reac u r ed, with

a conpound }8? é%u?gﬁe%ﬁQZ%ngu&p%% ﬁa’i& er el np?r@;ﬁ%i%‘ R9b and,

ROc are as EsveneedtoaeDENT 0RICL, %et@i&ﬂ?'BWdFHF ¢s1RGhd, iREixthied are know
to those skilled in the art (e.g. at anbi ent terrperature \7\0 2005/ 123748

PCT/ SE2005/ fHeg&f;, 38 to reflex in the presence of a suitable base (such as.
such as triethylam ne, potassium carbonate or sodi um hydrogencarbonate) and
an apprapriate solvent (such as DCM CHC13, acetonitrile, DWF, THF,

tol uene, or m xtures thereof for corrpounds of formul a in which R

represents €&} @D(menundsc(c@%qrm;] Jinr which dR mmp@(@m pormul a VI,

R45 FR 43 Raj R44
R OINRPSRY, seantion of a compound of formmla VI,

A 5 H41

Q

2
L N N L
0] Vi

G\

H4
wherein R R%, R%, R 10 R®, A, B, G and L' are as hereinbefore defined,

10 with a compound of formula VI,

R*H v
wherein R* represents -XR’ or -NR®R* and R* R’, R® and X are as
hereinbefore defined, for example under similar conditions to those described o
hereinbefore (process step (a));

15 _
(¢) for compounds of formula I in which R represents -C(O)N(H)R™,
reaction of a compound of formmla II, as hereinbefore defined, with a
compound of formula VII,

R¥N=C=0 VI

20 wherein R* is as hereinbefore defined, for example at between 0°C and reflux

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



R3~A - N1' OVI Gfl4 wherein R2, R3, R4, Rat to R's, A B, Gand Lt are
-as hereinbefore defined, to with a conpound of fornula VII, e -H VI
wherein e represents -XR7 or -N(R Ba) RSd and RSd, R7, R& as

her ei nbef 8‘?%?‘!9@13?3}?&1, for exanple under sinilar conditi ?ﬁsﬁ%ﬂa&@ﬁs&gl
“described 4 hereinbefore (process step (a)); 15 (e) for conpounds of
formula | in which R represents -C(O 80H) RBa, reaction of a conmpound of
formula I'l, as herei nbefore defined, with a conpound of formula VIII, R a
-NC=0 VI | | 2lichibrergdthare)j er aga Isolidi plimst wyntisbefsi meder ¢ondiommnjshewnttobet ween
OC and reflux tenperature in the presence of an appropriate organic solvent
(e.g. WO 200BosE; IRAie 82005/ 000841 39 di chl oromet hane), or via solid
phase synthesis under conditions known to those skilled in the art; (f)
reaction of a conpound of fornula I X, Rs 43 41 R4 |1 X R46 42 NIJ' RL 5

wherein R1 d R41 to. e are as, herein re defined, with a conmpound of
formul a X B Teaction Of 4 compound of formu?aef}e, rrp

X
5
C wherein R! and R* to R* are as hereinbefore defined, with a compound of
formula X,

Rz 3

HS_ZL\ A/ L
| .

G

wherein L’ represents a leaving group such as halo, alkanesulfonate (e.g.
10 mesylate), perfluoroalkanesulfonate or arenesulfonate (e.g. 2- or 4-
nitrobenzenesulfonate, toluenesulfonate or benzenesulfonate) and R, R?, RY,
A, B and G are as hereinbefore defined, for example at elevated temperature
{(e.g. between 35°C and reflux temperature) in the presence of a suitable base

O

(e.g. triethylamine or potassium carbonate) and an appropriate organic solvent
15 (e.g. acetonitrile, dichloromethane, chloroform, dimethylsulfoxide, N.N-
dimethylformamide, a lower alkyl alcohol (e.g. ethanol), isopropyl acetate or

mixtures thereof);

(g) for compounds of formula I in which B represents -Z-N(R™)S(O)-,
20 rteaction of a compound of formula IX, as hereinbefore defined, with a
compound of formula XA,



R2 R3+AAl X R4 wherein L3 represents a | eaving group such as hal o,

al kanesul fonate (e.g. 10 nesylate), perfuoroal kanesul fonate or

arenesul fonate (e.g. 2- or 4- nitrobenzenesul fonate, toluenesul fonate or
benzenes%j)%l@ﬁ])ﬂ@nd R2, R3, R4, A B and G are as hepermbapsinsdef i ned,
for exanple™at elevated tenperature (e.g. between 35C and refl ux .
tenperature) in the presence of a suitable base (e.g. triethylamne or

pot assi um car bonate) and an appropri atéoorgani c solvent 15 (e.qg.
acetonitrile, dichloronmethane, chloroform dinethylsulfoxide, N N

di met hyl formarni de, a lower al kyl algohol ;(e.g. ethanol), isopropyl acetate
or mxtures thereof); (g) for c slof formula | in which B represents
-Z-N(R20c) S(O 2-7 20 reaction of afconpound of formula I X, as hereinbefore
defined, with a conpound of fqrMiBR.XA WO 2005/ 123748 PCT/ SE2005/ 000891
40 R2 RBLA .Ls 7NHSO2 Z XA &R wherein R2, R3, R4, A, G Z and L3 are as
her ei nbef ore defined, for ex under conditié¥s described in respect of
process (f) above; s (h) fo ounds of formula | in which A represents
CH2 and R2 represents J - .N(H) R14, reaction of a conpound of formula
| X, as herei nbefore defined, h'® conmpound of formula X,

wherein R, R}, R®, A, G, Z and L.? are as hereinbefore defined, for example
nnder conditions described in respect of process (f) above;

5 (h) for compounds of formula I in which A represents CH, and R represents o
-OH or -N(H)R“, reaction of a compound of formula IX, as hereinbefore
defined, with a compound of forromla XT,

B X

\! R*

wherein Y represents O or N(R'™) and R?, R, R, B and G are as
10 hereinbefore defined, for example at elevated temperature (e.g. 60°C to
reflux) in the presence of a suitable solvent (e.g. a lower alkyl alcohol (e.g. o '
IPA), acetonitrile, or a mixture of a lower aikyl alcohol and water);

(i) for compounds of formula I in which B represents -Z-O-, reaction of a
15 compound of formula XTI,



y R3-P B Xi \ R4 wherein Y represents Oor N(R ") and R3, R4, R14, B and.
-G are as to hereinbefore defined, for exanple at el evated tenperature (e.g.
60C to reflux) in the presence of a suitable solvent (e. | kyl
al cohol (é’?’ﬁ?2’§’lz?7ﬂ’§\), acetonitrile, or a nmixture of a |€9¥$E£3W@’F’”3| cohol
“and water); (i) for conpounds of formula | in which B represents -Z-0O,
reaction of a 15 conpound of fornula X{j, WO 20051123748 PCT/ SE2005/ 000891
41 RA5 R43 RA1 R2 RA6 RR4z RB N--.-R XIl A Z OH wherein R, R2, R3, R4
to Rab, A and Z are as hereinbeforge dofi wth a conmpound of fornula M,
H G- XIll Ra 5 wherein RAp#Rd B xg &1 nbef ore defined, for exanple
under M tsunobu- type conditi on {ween anbient (e.g. 25C and
reflex tenperature in the preg Pt i ary phosphine (e.g.
tributyl phosphine or triphenylphosphig®), A azodi car boxyl ate derivative
(e.g. diethyl azodi cagboxyl at/e og®l, 1' - (aZbdinar bonyl ) di pi peridine) and an
10 appropriate orgﬂagwiﬁ sol vgit (e.g. dichl orondthr@ie or tol u¥the);
A/
z

\OH
wherein R!, R%, B, R! 1o R%, A and Z are as hereinbefore defined, with a
compound of formula XITI,
OH
- .

gt
5 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
n'iphenylphosphine), an azodicarboxylate derivative (e.g
diethylazodicarboxylate or 1,1’-(azodicarbonyl)dipiperidine) and an

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

(§) for compounds of formula I in which G represents N and B represents

C— -Z~0-, reaction of a compound of formula XTI, as hereinbefore defined, with a
compourd of formula XIV,
LS
XV
Q,
15 R

wherein R* and L are as hereinbefore defined, for example at between 10°C
and reflux temperature in the presence of a suitable base (e.g. sodium hydride)
and an appropriate solvent (e.g. N,N-dimethylformamide);



HH—for—conpouTts-otT O I A T T

-Z-0O, reaction of a conpound of fornmula X1, as hereinbefore defined, with
a conpound of formula XIV, L3 XIV 15 Ra wherein R4 and L3 are as .
her ei nbefore defined, for exanple at between 10C and reflux tenperature in
the pres@rFRoe9iafgsui table base (e.g. sodium hydride) peTgEZu05/6qEeyiopri ate
sol vent (e.g. NN-di nethyl formam de); WO 20051123748 PCTI SE20051000891 42~
(k) for conmpounds of formula I in whi 1)1 R2 represents -OR33, in which R13
represents Cl-6 alkyl, -E-aryl or -E-Tets, reaction of a conmpound of formula

o A D U A,
et Y, PAIE I S R 5,
L aryl ofﬁlﬁﬁﬁrﬁﬁ TosehdSOH Wi ’ﬁgﬁ@%ﬁ%g%oﬁ{or@%u a’eis/lnst $ RA3 Rai| Rd4

L3 R46 R~ R3~ /N N--RII@H wherein Rl, R3, R Ral to e, % B, Gand L3 are
as hereinbefore defined, wth a conpound of fornula XV, as hereinbefore
defineds f oihepsin rR)‘Paera?teséﬁtsb@wamyl,a-@mh or (B-Wet® 280)E and Hef hticas
tenperature, under WIIlianson-type

bereinbefore defined, for example under Mitsunobu-type conditions (e.g. as

described hereinbefore in process step (h));

(1) for compounds of formmula T in which R? represents -OR", in which R" -
10  represents Cy¢ alkyl, -E-aryl or -E-Het?, reaction of a compound of formula
XVI,
R 48 H41
L3
Ra—#\ ~N N—H
A Xvi
G
A

wherein R!, R?, R%, R* to R*, A, B, G and L? are as hereinbefore defined, Q

with a compound of fornmla XV, as hereinbefore defined, for example at
15 between ambient {e.g. 25°C) and reflux temperature, under Wﬂliamson—type

conditions (i.e. in the presence of an appropriate base (e.g. KOH or NaH) and

a suitable organic solvent (e.g. dimethylsulfoxide or N,N-dimethyl-

formamide)) (the skilled person will appreciate that certain compounds of

formula XV (e.g. those in which L? represents halo) may also be regarded as
20  compounds of formula I as hereinbefore defined),



conditions (i.e. in the presence of an appropriate base (e.g. KOH or NaH)
.and a suitable organic solvent (e.g. dimethylsulfoxide or N Ndinethyl-
formam de)) (the skilled person w II appreci ate that certai ds of
fornmul a XWO 2085[237¢hose in which L3 represents hal o) na @@8&gwggar ded as
- 20 compounds of formula | as hereinbefore defined); WO 2005/ 123748

PCT/ SE2005/ 000891 43 (m for conpoundst3of formula I in which R2 represents
-E-NH2, reduction of a conpound of formJIa XVIl, 0 R45 Ras Rai as EN3 R48
R R42 Rs N .(nf fvicompGuids offonmria{ in RhicRR? rﬁyrpsm-EMG‘admtioB,ofE and G
are as hereinbefore defined, for 5 exanple by hydrogenation at a suitable

pressure in & ¢ampownkofciormnlaaX Yl ,t able catalyst (e.g. palladiumon carbon)

and an appropriate solvent (e.g. \/@ter- et hanol m xture); (n) for

compounds of formula I in \/\Ql ch&82 represengs - E-N(RL' 5R15, wherein 10 Rl14
I .

represents Cl-6 al kyl, -E-B E-HE ) Rl6a, -C(O) OR16b, -S(0)2R16¢

or -C(ON(R17a) R17b, reactionyo ol dof formulal in which R2
represents -E-N(H)RLl5 with a/carpoun ormula XV I, Rl4a_L1 XVII|
wherein R 4a represeflss Cl. /Al é}/ , BE-%‘ - E- Hee, C(O)R16a, - C( O) OR16b,
15 -S(O 2R16¢c or -CED) N(R174 and 6a, ﬁBl6€ Rl17a, R17n, Het9, E
and L' are as hergi efA(y,d\Jdefi ned for exanpl e ‘Under condltlons descrl bed

xvil

&

R
wherein R', R%, R, R to R*, A, B, E and G are as hereinbefore defined, for

5 example by hydrogenation at a snitabie pressure in the presence of a suitable
catalyst (e.g. palladium on carbon) and an appropriate solvent (e.g. a water-
ethanol mixture);

(n) for compounds of formula I in which R? represents -E-N(R')R, wherein
10 R represents Cps alkyl, -E-aryl -E-Hef, -C(OR'® -C(O)OR®,
-S(OXR® or -C(ONR™R'™, reaction of a compound of formula I in
which R? represents -E-N(H)R" with a compound of formula XVIII,
- Ry XVII
wherein R represents Cy.¢ alkyl, -E-aryl -E-Het’, -C(O)R'®, -C(O)OR'®,
15 -S(O),R™ or -C(ONRIR™, and R'®, R'®, R¥, R™™, R'™, Hef’, E and
L' are as hereinbefore defined, for example under conditions described
hereinbefore (process step (a));

O

(o) for compounds of formula I in which R® represents
20 -BE-NR¥)C(O)NEH)R!™, reaction of a compound of formula I in which R?
represents -E-N(H)R" with a compound of formula XIX,
R"7%.N=C=0 XX



) lle_l etnyefore{prucess Eb (d)); (0) 1.Qr r‘nrmnunrl: nf f or-rH-a——a—rii-eh—R2—

represents 20 -E-N( Rl)C(O)N(H)Rl?a reactlon of a conpound of fornmula I in

Which R2 represents -E-N(H)R15 with a conpound of fornula Xl X, Rl7a_N=C=0

) X VWO 20051123748 PCT/ SE2005/ 000891 44 wherein Rl7a is as hereinbefore’

defi ned, ‘3,5? #p! e under conditions described herei popsomes/fusncess step
or corrp

(e)); ounds of formula | in which R2 represents s »
-E—N(H)(C(O)12NH2 reaction of a corrpound of formula | in which R2
represents -E-NH2 with oxalic acid di%hi de, for exanpl e at between -10 and

iﬁfnl)BréBiw EX5Tbtlby ! dhr BoBTHRTRIPTS SCHSH, dF HRERI (ol | ARG ( c. g
eatti on. GRCThE) REGRRIR GG NBRIE et hy i or maim at) - () i for conpounds

of formula | in which R2 represents E N(H)C(NH)NH2, reaction of a conpound
of formula | in which R2 represents -E-NH2 with a corrpound of formula XX

15 RHO C( 5 i Inegnﬁfo%ﬂ?sgt(gfotﬁfﬁﬁﬁbdqri\ﬁﬁtiwwer ]I.egp&{ jh e is as

her ei nbef or¢ anpl e at between room an enperature,
opti onal | YE-N( %a@ﬁo@ ofUh ttthSosd \Sfrfonhalagl moww)Rzandlor an
appropriate aci cat yst (e.g. acetic acid at, for exanple, 10 nol%; 20
(r) for cqapfasaﬁl@ -E-Nigrmiﬂh@th acididigmids) foe Btasbc%enl-llﬂvﬂﬂdCh R 3
represents -C(ORr"2, -C(OOR 6" or -C(ON(Rr1la) reaction of a conpound

of formul &23°0 nnwthiec preRencee pof es esutitableOidowplihg aagmtrp(mgmdl-@i%—dhheﬁ]ym a XX,
aminopropyl)-3-ethylcarbodiimide), an appropriate activating agent (e.g.
1-hydroxybenzotriazole), a suitable base (e.g. triethylamine) and a reaction-

10  inert solvent (e.g. N,N-dimethylformamide); o

(@ for compounds of formula I in which R? represents
-E-NH)C(NH)NH;, reaction of a compound of formula I in which R?
represents ~E-NH; with a compound of formula XX,

15 R”0-C(=NH)NH, XX

or an N-protected derivative thereof, wherein R is as hereinbefore defined,
for example at between room and reflux temperature, optiopally in the

presence of a suitable solvent (e.g. toluene) and/or an appropriate acidic

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

20 Q
() for compounds of formula I in which R? represents -OR'?, in which R®
represents -C(O)R'®, -C(O)OR'® or -C(ONR!™R'™, reaction of a
compound of formula I in which R? represents -OH with a compound of
formula XXT,

25 R4 XX1

wherein R'® represents -C(O)R'®, -C(O)OR'® or -C(ONR")R'™, L*
represents a leaving group such as halo, p-nitrophenoxy, -OC(O)R'®
-OC(O)OR'™, _OH or imidazole and R!'®, R!® R'™ and R are as
hereinbefore defined, for example at between -10°C and reflux temperature



25 R~ L4 XXI wherein R13b represents -C(ORl'a, -C(OOR Q or

-C(ON(Rr7a) R17b, L4 represents a |eaving group such as hal o,

p-ni trophenoxy, -OCC(OR -OC(O OR'b, -CH or imdazole . k& , Rl7a
and Rt 71 WOL08Y123r e nbef ore defined, for exanple at bg?%g%&?/&@gﬁand
~reflux tenperature WO 2005/ 123748 PCT/ SE2005/ 000891 45 in the presence of a
sui tabl e base (e.g. triethylam ne, pyriugdi ne or potassium carbonate), an
appropriate organic solvent (e.g. THE, dichloronethane or acetonitrile) and
(wher e appr gpith@pedsefics of kahitableobe (B%.aﬂeﬂiyla(rﬁim, piridi8e or potassium

di met hyl am nopropyl )-3-ethyl carbodiimde); 5 (s) for conmpounds of fornula I
in which R2carpmase)ntas dppoopraie angdnie3solventr sgnTHE dicddrmmethanefora
conpound of formula I in which R2 and R3 together represent =0, in the
presence of agetonitride) end dwherengpprgpnateinal suitalle couppingpageat de.gedcf3-on
conditions; for exanple, fqor_forpmatjon, of compounds of C 1o forrmula | in

whi ch R2 r epgtimsthiamuoapropyiu-ethylcasbQdiaidsdy f or med under mild reaction
conditions in the presence of e.g. sodium borohydride and an appropriate
organi c Solvent (e.g. THF); for formation of conpounds of forrmula | in

R & Tt R S e SN
EuCt] o0 e O S NP g (P oSN 5 MR AEREL TS,

al cohol deh &%@&SEHP—W QBGRRL 1 ; ce of a
sui tabl e sole%é{gn-p ase (Fohg@%ﬁ%@gygyst %nfgg?c%gr? |ﬁ%¥£ﬁﬁom to

those skil | eghnidpridi€ rédiction 2B8ditiohs; for Bhidple, $br EaHRAIOANST Stinidlylo¥ C 20 |
in_which k2 7 pdn:pesents H,nreduction may bé per?or med eithéegrm%nder Wl ff-

Ki @wnermcorfdfmmrlsmmmm Rlqepresarts OF, teddetion g beperformby nadés milfli ng t he
rellevant C=0O group using an appropriate agent (such as tosyl hydrazine) in

t he reaction conditions in the presence of e.g. sodium borohydride and an

appropriate organic solvent (e.g. THF); for formation of compounds of
formula I in which R* represents OH, wherein the compound is
enantiomerically enriched (or is a single enantiomer) at the chiral centre to
15 which R? is attached, reduction may be performed enzymatically (for example
under conditions known to those skilled in the art, such as in the presence of
horse liver alcohol dehydrogenase and NADPH) or by hydrogenation in the
presence of a suitable solution-phase (homogeneous) catalyst uader conditions
known to those skilled in the art; and for formation of compounds of formula
C » 1 in which R? represents H, reduction may be performed either under Wolff-
Kischner conditions known to those skilled in the art or by activating the
relevant C=0 group using an appropriate agent (such as fosylhydrazine) in the
presence of a suitable feducing agent (e.g. sodium borohydride or sodium
cyanoborohydride) and an appropriate organic solvent (e.g. a lower (e.g. Ci¢)

25  alkyl alcohol);

(t) for compounds of formula I in which R? represents halo, substitution of a
corresponding compound of formula I in which R? represents -OH, using an



presemce—ofasutrtabtTe Legﬁcrng.ag

cyanobor ohydride) and an appropriate organic solvent (e.g. a lower (e.qg.
Cl.6) 25 alkyl alcohol); (t) for conpounds of formula | in which R2 .
represents hal o, substitution of a corresponding conpound of forrmula I in
whi ch R2ys Pg usi ng an WD 2005/ 123748 PCTI| Sp2G3T60308331 46
approprlate a genatlng agent (e.g. for conpounds in which R2 represents
fluoro, reaction with (diethylamno)sulfur trifluoride); (u) for conpounds
of formula | in which R2 and R3 repreént H, A represents 5 -Y and B

represents N(R20e)-Z-. (wherein N(R20e)_is attached tq.th arbon atom
beari ng Rzaargr@m)t NG REEN (t%rgﬁeﬁm% hish IR FRresenisRar | 44 46

R 42 )OXI | rein B to e and J are as

her ei nbef of%‘o’d%frP%ﬂ%" ‘gﬁ‘&“{]i@ﬂMﬂéﬂﬁf‘fﬁB A XM 1, L3 10 XX fl R
wherein R4, G Z and L3 are as hereinbefore defr ned for exanpl e at el evat ed
tenperature (e.g. 40Cto ref lux) in the presence of a suitable organic

I t whi ch A
?gp\r/ggents%-p@ﬁ%%g&&rr Q;?%%ﬁg&(ﬂg%%g{lher reprlceéyz’r nlf%’r cT | (‘)‘rr of Ig ’
f I d f f I
;g(mo”gﬁ‘ \C/’ L1 d™8 fephebent Nmﬁ%@%e&;n IRjRAeY i X&éc'fie&t&‘?ﬂ@%ﬂf%no ormuta

atom bearing R*and R’), reaction of a compound of formula XX11,

7

XXil ®)

wherein R!, R, R™ to R* and I are as hereinbefore defined, with a
compound of formula XXIII,

XXl
\!
. Rt
wherein R*, G, Z and L? are as hereinbefore defined, for example at elevated o
temperature (e.g. 40°C to reflux) in the prESence of a suitable organic solvent

10

(e.g. acetonitrile);
15 (v) for compounds of formula I in which A represents -(CH,),- and R? and R

together represent =0, reaction of a compound of formula IX, as hereinbefore
defined, with a compound of formula XXIV, '

J

R4

XXiv



XXiv WO 2005/ 123748 PCT/ SE20051000891 47 wherein B, G and R4 are as

_herei nbefore defined, for exanple at between roomand reflux tenperature in
t he presence of a suitable base (e.g. triethylanline, g#—ggfl %%’ rbonat e
or tetrabwipoesmeM8um hydr oxi de) and an appropriate org PEAY nt (e.g. a
-l ower alkyl (e.g. C1.6) alcohol); 5 (w) for compounds of formula | in which
R represents -C(O XR7, -C(O N(Rsa)Rsgyor -S(O 2R9a, reaction of a conpound
of formula XXV, 0 41 4s R 3 9 R42 XXV p~ L L3 Raa 'fir RA6 MR b wherein
Ri b repr eseRfifersit(1®) ¥Rénd K BNuRh:Ritbatore &cdRTer apsmple M'betwkenRsa, R,
R4' to R4' and L3 areas hereinbefore defined, with a conpound of formula
XXV, R2  RioormiNed reilixVitemPeraRéeWierthe npidend83 of Ré, subtable dase Gegr.e as
her ei nbef ore defined, for exanple at between roomand reflux tenperature in
t he presencérethylansne, pishssivim carbionaty. or efabutylanmmonidmohpdrozidep and anor

pot assi um car bonate) and an_appropriate organic solvent (e.g

acet oni t ri | @ppropripte ergapisrsebient ée.gf a loovenaligyl (e.ghCel) alechol);

oxabi spi di ne-nitrogen N-oxide derivatives, oxidation of the corresponding
oxabi spi 8i ne nitrogen of a

(w) for compounds of formula I in which R! represents -C(OYXR’,
-C(O)NR®R™ or -S(O),R*, reaction of a compound of formula XXV,

Cv R® N b

R
wherein R™® represents -C(O)XR’, -C(ONR*®R™ or -S(0),R* and R*, R,
10 R™ R* R" to R* and L? are as hereinbefore defined, with a compound of
formula XXV,

RE

= l " '/NH2

G
\ q?

XXVI

wherein R% R%, R*, A, B and G are as hereinbefore defined, for example at
between room and reflux temperature in the presence of a suitable base (e.g.

s

15 sodium hydrogencarbonate or potassium carbonate) and an appropriate

organic solvent (e.g. acetonitrile);

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

suitable organic solvent (e.g. dichloromethane);



2o—eotrespordrrrg-corpuurt GI formula 1, in the presence of a-sui-table—
“oxidising agent (e.g. nCPBA), for exanple at OC in the presence of a

sui tabl e organic solvent (e.g. dichloronmethane); WO 2005/ 123748

PCT/ SE2005/ 000891 48 (y) for conpounds of forrmula | which are C -4 al kyl"
quatern Tppbm salt derivatives, in which the al lptysgh@ispodsd: at t ached
to a oxabi %ﬁ N nitrogen, reaction, at the oxabispidine nitrogen, of a.
correspondi ng conpound of formula | with a conmpound of forrmula XXVIl, 5
R25-LS XXVI|1 wherein R25 represents @B.4 alkyl and LS is a | eaving group
such as hal o, . al kanesu| fonate or _arenesul fonate, for exanple at room

t enper at ur &y} fory ‘F@DPM %@E"bﬁ whigh 85y Can dlleyl fiatenan) smmonieng .
NN-di net hyl forpam de), .foll.o b rification (using e.g.,.HRLC) in the
presence ofad derryalives. iw ‘?‘Efé‘f}ﬁf -MT&TB\}PdéraWE&’Sa N—lﬁdlgz)blslll €conver si on
of one R4 substituent to another usj.ng..technigues | known_ tq.those '
skilled inBHR8eh Te3GioR, ’?Taat;iei BiHidiss MRS e Aot EIEPORENG ) R4

subst it uent i | ' techni |1 known to those

skilled i nﬁ% ?%E&awgﬂﬁmt?%gﬂﬁé@%m H?AJ - tnds of formula | in -
wher ei nsRr represent {El-51.2 al kyl ene, which group is opi |1y substituted
by one O0r nore substituents as defined 20 above in respect of Rl, reaction

of a compoupkein R&Y %"'}n&%&m &id 1°Re%a 168l o6y siidh ot 11\ R4

st

WO 2005/ 123748 PCT/ SEZ00
alkanesulfonate or arenesulfonate, for example at room temperature in the

presence of an appropriate organic solvent (e.g. N,N-dimethylformamide),
followed by purification (using e.g. HPLC) in the presence of a suitable

9

10  counter-ion provider (e.g. NH;OAc);

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

to those skilled in the art; or

15 (aa) introduction of one or more (further) R* substituents to the aromatic ring
using techniques well known to those skilled in the art (e.g. chlorination).

(ab) for componnds of formmula I in wherein R* represents C,_;; alkylene,
which group is optionally substituted by one or more substituents as defined Q

20  above inrespect of R, reaction of a compound of formula I




49 wherein R2, R3, R4, R4' to R46, A B and G are as hereinbefore defined,
-with the appropriate al dehyde, for exanple under conditions that are known
to those skilled in the art (e.g. at roomtenperature, %;k 15 to
300 in MR29pE3HEMe of a reducing agent (such as sodi fr#i gﬁ%égﬁééﬂ]ydri de,
“sodium 5 triacetoxyborohydride, or simlar conpounds) and an appropriate
solvent (such as 1, 2-dichl oroet hane, djgchl oroet hane, nethanol, ethanol or
m xtures thereof); (ac) for conpounds of formula | in wherein A represents
-J-, - J- N( Riggarein RI-RSRS) RNGIBEID) A, B add K BEOR) iréhBefods define@, wittn whi ch

| atter four groups, -Jis Cto attached to the oxabispidine ring nitrogen),

reaction of the appiopiate aidelydef forraxbmpld indéyoRditions Bt afeinow to RA6 R4A2 H N
NR 1s wherein R and R41 to R46 are as hereinbefore defined, with a
conpound of thbse skilled HdhelarR2. g4t robin teemperatiiré, szh bs froR 25 RO300Eriai n R2, R4,
B and G are as herei nbefore defined and the CO -5 al kylene group is
optional | y sheprésented! dyeduoingagenbisuchk ab sodinnecyanoberottydiide; dodivove i n WO
20051123748 PCTI SE2005/ 000891 50 respect of J, for exanple under conditions
t hat ar e Skndviacetexybrrebydida, op sinilar compounds) andpn approprgie selveRl at ure, such
as from15 to 300 _in_the presence. of [ﬁa{,EdUCi ng .agent (such as sodi um

cyanobor ohy dspeieas bedd ethane, dichloroethane, methanol, ethanol or
thereof);
(ac) for compounds of formula I in wherein A represents -J-, -J-NR'?)-, -J-
S(0),NR"™)-, -J-NR*)S(0),- or -J-O- (in which latter four groups, -J is
c 10  attached to the oxabispidine ring nitrogen), reaction of a compound with
formnla VII

Vii

15 wherein R' and R" to R* are as hereinbefore defined, with a cornpound of
formmula XXII

i
HS\)—GM alkyienei H

H4

X

20  wherein R% R*, B and G are as hereinbefore defined and the Cy.5 alkylene
group is optionally substituted by one or more substituents as defined above in



trracet oxyborohydri de;—or si-m-tar—h '

appropriate solvent (such as 1, 2-dichl oroethane, dichl oroethane, nethanol,

et hanol or m xtures thereof); or (ad) deprotection of a protected derivati-ve
of a compound of fornula | as defined above. 3 o0 Conmpounds of formnul ae
L1, 1V, Iwo2p0sMz374KI 1, XVI, XVII, XXl land XXV nmay be prPOBESEXN0OH0@8#IDi ng toO
or by analogy with the procedures described or referred to in WO 01/ 28992,
WO 02/ 28863, WD 02/ 28864, WD 02/ 83690 nd WO 02183691, the disclosures of
whi ch docunents are hereby incor poraté by reference. 1s Conpounds of

HNRO) %X}”{éﬁ%ﬁf&&ﬁ&% Aol v a%ébig@l“ugp@' s th FERBPWB A Brose Sl hea”%}' th'a
20 XMX,  Li - Rb- SO2-.L 2 [,X hn L', L2 R1
knF|d R R e R R e R R G g S pEBSeb
f§5' @f}pohﬂdé?'%#ﬂacﬁéﬁéﬁﬁng'(sésﬁ?é% ‘Zu“%&%%%ﬁs@g’ﬁ?ggﬁqi oPrzcﬁiipéu)mao?VG)'
XXX s - hh,én \anﬁ iﬂ.&é 7@3 51 in A
L(Z)rglrjldaLB a%dcég e?@l e?%g%er e %ﬂ@ W Ef%gﬁ%%%ﬁgé%%ﬂﬁ or mul a X>e<;(le|,n ’

5  appropriate solvent (such as 1,2-dichloroethane, dichloroethane, methanol,

ethanol or mixtures thereof); or
(ad) deprotection of a protected derivative of a compound of formula I as
defined above.

10 Compounds of formulae II, IV, IX, X, X1, XII, XVI, XVII, XXH and XXV
may be prepared according 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.

15 |
Compounds of formula VA may be prepared by reaction of a compound of
formula XXVIII,

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

20 XXIX,

L'.R®-S0,17 XXIX
wherein L, 1? and R' are as hereinbefore defined, for example under
conditions known to those skilled in the art (e.g. those described in respect of
process (b) above).

25

Compounds of formula XA may be prepared by reaction of a compound of
formnla XXX,
L2%S0,-A-L XXX



INH2 Z XXXI R4 wherein R4, G and Z are as herei nbefore defined, for
-exanpl e under 5 conditions known to those skilled in the at (e.g. those
described in respect of process (b) above). C Conpound L, Vv,
VIL, VI WOMNOSIZ4B Xy, XVII1I, XIX XX XX, X3~I, xxﬁ’ﬁ%sw@gl I,
TXXVIL, XXX, XXX, XXXI and 1o derivatives thereof, are either commercially
avail abl e, are known in the literaturegjor may be obtained either by anal ogy
with the processes described herein, or by conventional synthetic
procedures, vRerafiC d JBAGRAWLE hirs tANB@Lbef S NALRMES with YMcbfPdubd @vai | abl e
starting materials using appropriate reagents and reaction conditions. 15
Substi t uent Fopfukl¥EXadlyl (e.g. phenyl), and (if appropriate) heterocyclic,
group(s) in conpounds defined herein may be converted to other clained
Substituents using techni ques welNH, known to those skilled in the art. For
exanpl e, hydroxy may be converted to al koxy, phenyl may be hal ogenated to 20
gi ve hal ophenyl, nitro may be|reduced to give amXf&] hal o may be di spl aced
by cyano, etc. . The skilled/penson will al so appreciate that various
standard substituent or fu al group interconversions and
transformations wthin certai *conpounds of formula | will provide other
conpounds of formulae |I. For WD 20051123748 PCT/ SE20051 000891 52 exanpl e,
carbonyl maywhereine®fce@ tnd hdaex ns oheraintyfere e defimed!, hfour examypiley unter
converted to hal o. The conpounds of the invention may be isolated fromtheir
react i on 5mi xwoadiions known to those skilled in the art (e.g. those described in respect of

process (b) above).

C Compounds of formulae I, V, VI, VIII, XIT, XTIV, XV, XVII, XIX, XX,
XX, XX1I, XXIv, XXVI, XXVII, XXVIII, XXIX, XXX, XXXI and

10 derivati;res thereof, are either commmercially 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. '

15
Substituents on the aryl (e.g. pbenyl), and (if appropriate) heterocyclic,
group(s) in compounds defined herein may be converted to other claimed
substituents using techniques well known to those skilled in the art. For

e

example, hydroxy may be converted to alkoxy, phenyl may be halogenated to
20 give halophenyl, nitro may be reduced to give amino, halo may be displaced
by cyano, etc.

The skilled person will also appreciate that various standard substituent or
functional group interconversions and transformations within certain
25 compounds of formula I will provide other compounds of formulae I. For
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the art that, in the process described above, the functional groups of
i nt ermedi ate conpounds may be, or may need to be, protected by protecting.
groups. 3 10 Functional groups which it is desirable to protect include
hydr oxy, vagh#iBnad¥gs carboxylic acid. Suitable protecti nmgsEregssoobsm hydroxy
i nclude trial kylsilyl and diarylalkylsilyl groups (e.g
tent-butyldinmethylsilyl, tert-butyldi phenylsilyl or trlnethyIS|IyI),
t et rahydr opyranyl and alkylcarbonyl gr%hps (e.g. nethyl 1s and et hyl car bonyl

roups Sui tabl,e protectin roups .fo no i b sul f onam do
?e gp %enze‘ﬁ@@%ﬂ’@o&é‘ﬁ?nﬁd}myk’g F@‘y‘&ﬂi a’é% egg, cfﬂygroxy

fl uorenyl - tho or benzyl oxycarbonyl. Suitable protecti ng gr oups
for am di no ‘éﬁ%ﬁ%%l ncl ude benzyl oxycarbonyL Suitable protecting

groups for carboxylic acid include Cl.6 al kyl or benzyl esters. 20 The
protection and deprotection of functional groups may take place before or

?rLtyerbZ“¥emve§5mﬁ B R ROy B BB I PO SRl 0 Mo

skilled 4 ﬁgﬁ%@é&g eiﬁg gidsbed hereinafter. 25 The use of protecting
ul'l e

gr oups |s f scri In "Protective G oups |n Organic Chem stry",
edited by MP. MOn e, PI enum Press (1973), and "Protective Goups in
Organic Synthesis”, 3'a edition, TW Geene & P.GM

Wit z, ' W | eyk iwillebesappereciate 189@bse VIG1120 G Afid 8rf 4BatPhal (hSF00eds kg6 IBed 53
Persons skilled in the art will appreciate that, in order to obtain
conmpounds oabovchﬂmfnn@mnabgroupsanfmnemmatampcamxﬂ,smaybe;rm-maxaeed)ns nor e
conveni ent, _manner, the individual process steps nentioned herein nay be
per f or med i 10 be, protected by protecting groups. o

10
Functional groups which it is desirable to protect include hydroxy, amino and
carboxylic acid. Suitable protecting groups for hydroxy include trialkylsityl
and diarylalkylsilyl groups (e.g. fert-butyldimethyisilyl, ferz-butyldiphenylsilyl
or trimethylsilyl), tetrahydropyranyl and alkylcarbonyl groups (e.g. methyl-

15 aund ethylcarbonyl groups). Suitable protecting groups for amino include
benzyl, sulfonamido (e.g. benzenesulfonamido), fert-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. o

20
The protection and deprotection of functional groups may take place before or
after any of the reaction steps described hereinbefore. Protecting groups may
be removed in accordance with techniques which are well known to those
skilled in the art and as described hereinafter.

The use of protecting groups is fully described in “Protective Groups in
Organic Chemistry”, edited by J.W.F. McOmie, Plenum Press (1973), and
“Protective Groups in Organic Synthesis”, 3* edition, T.W. Greene & P.G.M.
Wutz, Wiley-Interscience (1999).



5 different order, and/or the individual reactions nmay be perforned at a
different stage in the overall route (i.e. substituents may be added to
-and/ or chem cal transformations perforned upon, different internmediates to
t-hose ass reinbefore with a particular reactio is. wll depend
Inter ali 2&8%&?1&%{1&5 such as the nature of other functP%ﬂgg%B?’%%% pr esent
“in a particular C 1lo substrate, the availability of key internedi ates and
tthe protecting group strategy (if any)ssto be adopted. Clearly, the type of

chem stry involved will influence the choice of reagent that is used in the
said synthetic steps, the need, and type, of protecting groups that are
enpl oyed, and the sequence for acconplishing the synthesis. 15 It wll also
be appreci atReisdns skiilbesbinsthi laktewtill apprécia@rthat, imbrdeatd bbtaghcompoamnds ofpr ot ect ed
derivatives of conpounds of fornula I, which may be nmade prior to a final
depr ot ect i orthetinyentiorain ot alfessasives apdaonasmn@guccwmmnmmet gonkenganth, t hey
may be adm nistered parenterally or orally and thereafter netabolised in ..

20 t he body manmes; the iodividiah gEodsss staps mentared hemgin B8Y dedasfameddslzogi cal | y

active. Such_derivatjves t her.efore be.descri bed "prodr
Mbr eover ;5 céilffsmt eﬁ%owﬁa m(ilﬁﬁreactms %Y%ﬁ e%%aa@%gga 3%?55?1%@
corrpounds of formula odru oun of f rrrul a l.

i n]E:I udeg wi t35% {nh%le?q:%éf,g@utpr(ge WPP nmaﬁ f )
nvent f on ¢ O 4@@&%@8@&%@%&%5@% %ﬁ?ﬁ%&%% 54t(§) -

d of | f
COTPEUNS 1 BB . S ARGl 0 BB G 1 v
-J- N(R 9¢) S(f@hfbrs sudt bl tHe hﬁmté‘b?bfﬁb?tfﬁﬁcﬁ’dnal%r@ﬁd\bﬁ%@ﬁtinoﬁ paPidatd~S(O 2_

C 10 substrate, the availability of key intermediates and the protecting group
strategy (if any) to be adopted. Clearly, the type of chemistry involved will

(D

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.
15 _
It will also be appreciated by those skilled in the art that, although certain
protected derivatives of compounds of formnla 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
C.i 20 the body to form compounds of the invention which are pharmacologically
active. Such derivatives may therefore be described as “prodrugs”.
Moreover, certain compounds of formula I may act as prodrugs of other
compounds of formmla I,

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

invention.

Some of the intermediates referred to hereinbefore are novel. Accordingtoa
further aspect of the invention there is thus provided:
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-SEO) N(R20)-Z- and/or (iv) Zis interrupted by - N(R20|)S(O)2- or .
-S(0 2N(R20j }; (b) a conpound of fornmula IV, as herei nbefore defined, or .a
protected derivative thereof, provided that O 10 (i) A represents

-J- S(O)ZWQ -y -J- N(Rt9c)S(O)2- (i) J is interr ppirigt2008/000851

-S( O 2N( By -N(R19~S(O)2-, (iii) B represents -Z-NR20c) S(O) 2-,

-Z- S( O 2N( R20d) - -N(R20f)S(O)2 Z- or -S(O)2N(R209)-Z- and/or (iv) Zis
interrupted by - N( R20t) S(O) 2- or -S(P2N(R20')-; 15 (c) a conpound of
formula VI, as hereinbefore defined, or a prot ect ed derivative thereof,
provi ded t ft a( rympovegrafs formila JIS@e) beweimbefore definedl, NRe~Sratcted (i) J
is interrupted by S(O2N(R 9d)- or -N(R19~S(O)2-, (iii) B represents

- Z- N(R20)s@@)1*za ve ERVEedihat - N(R2OF) S(0)2-Z- 20 or - S(0) 2N( R203) - Z-

comound of 180 m 2 err%ﬁ@?ﬁmﬂéﬁﬁféﬁ AN EETG r ot ccted delivat i ve
SUbst Tt 28"%958‘3! Rergpr O by A R oS S 0) INCRO) Roe 25
Gof | ne 'Né?iﬁﬁ%%%% PN TR s ORGSO cor csent 5
or ?)N?EES%%% # S LB I CT) SE2005/ 000891 55 (1 11) B reptesents.
éﬁd% rF<20<:) S( Q49 Zmzmﬂrﬁpﬁé&aﬁoﬂmm)sm%%)ﬁ@zm%w - S( O 2N( R20g) - Z-
(b) a compound of formula IV, as hereinbefore defined, or a protected
derivative thereof, provided that o
10 1) A represents -J-S(O)LN®R")- or -J-NR**)S(0),-,
(1) 7T is interrupted by -S(O),NR"™)- or -NR™*)S(0),-,
(iii) B represents -Z-NR™)S(0),-, -Z-S(O)RNRX)-, -NR™HS(0),-Z-
or -S(0),NR™)-Z- and/or
(iv) Zis interrupted by -NR?MS(0),- or -S(0),NR™)-;
15 (¢) a compound of formula VI, as hereinbefore defined, or a protected
derivative thereof, provided that
() A represents -J-S(O)LN®R™)- or -J-NRP9)S(0),-,
(i) 7 is interrupted by -S(O),N®R™¥- or -N(R!%*)S(0),-,
(iii) B represents -Z-NR™)S(0),-, -Z-S(0)NR™-, -NR?HS(0),-Z- o
20 or -S(0),N(R?*")-Z- and/or
(iv) Z is interrupted by -NRZ)S(0),- or -S(0),NR*Y)-;
(d) a compound of formmula IX, as hereinbefore defined, or a protected
derivative thereof, provided that R! represents Cl_‘lz alkyl (which alkyl group
is substituted by one or more groups including at least one -S(O),NR*)R>
25 and/or -NR*™)S(O),R™ group); .
(e) a compound of formula X, as hereinbefore defined, or a protected
derivative thereof, provided that
(@ A represents -J-S(O)NR®)- or -JI-NR)S(0),-,
@ii) T is interrupted by -S(O),NR - or -NR*)S(0),-,



e

(tv) Zis |nterrupted by -N(R20i) S(O) 2- or -S(0) 2N(R20j)-; (f) a compound of
-formula X, as herei nbefore defined, or a protected 5 derlvative t her eof ,
pr ovi ded t hat (i) B represents -Z-N(R20')S(O)2-, -Z-S(O)él}? ?(%

- N( R20f ) SO 20051123348 - S(0) 2N(W2 )-Z- and/or (ii) Z is intk ﬁlﬁ‘b 0491
"-N(e)S(0)2- or -S(0)2N(O-; (g) a conmpound of forrmula X1, as hereinbefore
defined, or a protected 1o derivative ghereof, provided that (i) R
represents Cr-12 al kyl (which al kyl group is substituted by one or nore

groups i ncl udi @ﬁlaB ﬂeg( ASEneNg - NERHBOR-) tzmw)%% m?(@@@r@(’f@( .group),

(i) Arepresent O)2N(R19 )- or 2J-N(R19 and/ or 5 (i) J

IS interrupted by oﬁ(mm& Y)7- @id/oMN( R19e) S(0) 2-; (h) a conpound of
formula XVI1, as hereinbefore defined, or a prot ect ed derivative thereof,

provi ded that (iv) RBisimprrepedtly SRFZ)S0M of SOHNRRY; group is
substituted by one or nore groups including at |east one -S(O 2N( ROb) RO’

and/ or 20 -(f RObpRponadRonf formupy ,XL,i ay berciebefese defined; B¢ Q puorReed) - or
-J-N(R19c) S(0) 2-, i) Jis interrupted by S(0)2N(R'9d) or _No
98) S(0) 25, (deviyative éw@sfepmldezl thaiR20DS( 0) 2-, - Z- S(O 2N(R20d) _, N(R2S(O) 2 Z-

f)rS( O)S(ZRI% 2F\’IZ\I(()JR} Z.-(]O?)ndéror = (V@H{R?%Bﬁﬁg 5 Ed )%%er)el ms %(Q%'?Zr'ned or a
BCT! S£2005/ 000891 6%%3@%&%% S < tcf‘f"&zv“a’l eyl (whi oh al kyl group is
Zﬁg/sgirt uted by (o?ez L intIRG S r%u_ﬁ(ﬂzmﬁ&ﬂlz ng %I(Ol)ﬁ@ﬁizo,sme -S(O) 2N(R9b) RAc
(g) a compound of formula XII, as hercinbefore defined, or a protected
C 10 derivative thereof, provided that
(® R'represents Cyy; alkyl (which alkyl group is substituted by one or
more groups including at least ome -S(O)RN®R™R* and/or
-NER™)S(0),R™ group),
(i) A represents -J-S(O),N®™)- or -J-N(R***)S(O),-, and/or
15 (iii) J is interrupted by -S(ORNR®Y- or -NR*)S(0),-;
(h) a compound of formula XVII, as hercinbefore defined, or a protected
derivative thereof, provided that
(i) R represents C,, alkyl (which alkyl group is substituted by one or
more groups including at least ome -S(O)RN®R™R™ and/or
C % NE™SOMR" gou)
(i) A represents -J-S(OpN®R?™)- or -I-NR*)S(0),-,
(i) T is interrupted by -S(O),N(R™®%- or -NR!*)S(0),-,
(iv) B represents -Z-N(R*™S(0);-, -Z-S(0)NER*™)-, NR™S(0)»-Z-
or -S(0),N(R?®)-Z- and/or
25 (v) Zis interrupted by -NR?*)S(0),- or -S(O),NR>¥)-;
(i) a compound of formula XXII, as hereinbefore defined, or a protected
derivative thereof, provided that




COr2RITGTOUPT—anaror (i) 1. =
-N(R9 S(O2-; s 0) a conmpound of formula XXIl1, as herei nbefore defined, or.
a protected derivative thereof, provided that (i) B represents
-Z-N(R20c) S(Or, -Z-S(O2N(R )-, -N(R20f)S(0O 2-2Z- or -S(0O 2N(R209) - z- and/or
(ii). Z iwohidsarsudpt ed by -N(e) S(0)2- or -S(0)2N( R?A) - ; pafrsEiegpsievosanpound of
formula XXIV, as hereinbefore defined, or a protected derivative thereof,/
provided that (i) B represents -Z- N(RZOC)S(O)Z- - Z- S( O 2N( R20d) -
-N(R20f) S( O) 2- Z- or -S(O2N(R2 }z- and?®r (ii) Zis interrupted by

-N(R20i ) S( O 2- S(O) -2 0j nd of, .f | a XXVI,
he§ ei nIbZaf (()rza ﬁgd‘gp%ﬁ %égf J )ég‘fyézwg@rqlgﬁgﬂ%‘%gggg t%ﬂrbie?r’ﬁﬂfat hat (i ?S
A represents -J- S @) ZN&THQ . Of N‘(1 9¢c S%E'}S %L o6 1 nf,errupted by
- S(0) 2N( R19d ! B 8O Imﬁé s‘(‘@ o

_zf S%O)(ZN( R22)a;)t, Eﬁ E)jg ugﬁl%?ndél%%}r-S(O)ZN( R209) - Z- and/or VT (ivV)
Zis interrupted b@ % (é? P% ?0)2N0k20]} WO 2005/ 123748

PCT/ SE2005100 ﬁl&}gﬂ BN@ Co ds of th

i nvention ar e(@z 1‘] ?&h eca g@B ezﬁcsﬂ ?F@zcalnpoggtlsv?ty 'el'hey
are theref ofe 4 &%ﬁiﬁ%ﬁ%ﬂﬁﬁfam 'a‘éaﬁe'iemﬁeﬁé'%efﬁﬁﬂ,obﬂ' otéted] further

aspect of tﬁe invehtion there is provided the conpounds of r‘?Ihe i nvention
for use as @évaiigeehdreoR'piovitled g ti cul ar, the conpounds of the invention

exhi bit nmyocardial 10 elect rophgal ol ogi cal activi 50\4 for exarrpl e as
denonstrated i(@ t Berdpessents -Z-NR")S(0);-, -Z-S(0):NR™)-, -N(R "S(O)-Z-
or -S(0),N(R?).Z- and/or
(). Z is interrupted by -N(R**)S(0),- or -S(O),NR>)-; o)
10 (k) a compound of formula XXIV, as hereinbefore defined, or a protected
derivative thereof, provided that
() B represents -Z-N(R*®)S(0),-, -Z-S(O)NR™®%)-, -NR*S(0),-Z-
or -S(0),NR**)-Z- and/or
() Z is interrupted by -N(R**)S(0),- or -S(O),NR*¥)-; and
15 (1) a compound of formnla XXVI, as hereinbefore defined, or a protected
derivative thereof, provided that
() A represents -J-S(O)N®R™)- or -J-NR'*)S(0),-,
(i) J is interrupted by -S(O)N®R™%- or -NR?S(0),-,
(ii) B represents -Z-NR**)S(Q);-, -Z-S(0)NR™)-, -NR¥)S(0),-Z- o
20 or -S(O),N(R?**)-Z- and/or
(iv) Z is interrupted by -NR*)S(O),- or -S(O)NR™)-.




descri bed bel ow. The conpounds of the invention are thus expected to be
useful in both the prophylaxis and the treatnent of arrhythm as, and in
~particular atrial and 15 ventricular arrhythm as. The conpounds of the
i'nvention are thus indicated in the treatnment or prophyl.axi di ac
di seases, W 200HIBi cations related to cardiac di seases?"cﬁﬁﬁ{\’/&%{%@e{
“arrhythnias are believed to play a major role, including i schaemic heart O
20 disease, sudden heart attack, nyocargi al infarction, heart failure,
cardiac surgery and thronboenbolic events. In the treatnent of arrhythm as,
conpounds ofpelRal ﬂﬁﬂlﬂj@md&yﬂcﬂm found to selectively delay cardiac
repol ari zati on and increase refractoriness. 25 According to a further aspect
of the invention, there is provided a nethod of treatnent of an arrhythm a
whi ch net hod conprises adm nistration of a therapeutically effective anount
of a conpour{dompondds dfrthe mvemtioh ere upefubbecause tHeyrpossest phaxmanolagisalept i bl e
to, such a condition. WO 2005/123748 PCT/ SE2005/ 000891 58 Phar maceuti cal
pr epar at i onsactimisy.c Shey aredbersforetindicatedrdsiphbarmaceutiodsmal | y be admi ni st er ed
orally, 5 subcutaneously, intravenously, intraarterially, transdernally,
intranasally, by inhalation, or by any other parenteral route, in the form

of pharmacey.i cal r.eparati pnsg conpri.si the active ingredient either as a
free base oﬁf@snéﬁg‘g 'Eoérg’éﬁl% %Beqtn%fgwﬂefe%% tg‘?}@i i R tiCin a
pharmaceutical ly agc ahl e dos for Dependi upon the di sorder and
patient to lfé’q:%)él&ﬁﬁﬁfhﬁsmmqonl@g%eﬁg #gu% dmini stration, the
conpositions nmay be adm nistered at varying doses. The conpounds of the

i nvention may al so be conbined with any other drugs useful in the treatnent

of arrhythmygs apdbar,O4he" coRpduadasSof! dhe didRniBhS exhibit myocardial
C 10  electrophysiological activity, for example as demonstrated in the test
described below.

The compounds of the invention are thus expected 1o be useful in both the
prophylaxis and the treatment of arrhythmias, and in particular atrial and
15  ventricular arrhythmias.

The ‘compounds of the invention are thus indicated in the treatment or

prophylaxis of cardiac diseases, or in indications related to cardiac diseases, in

) which arrhythmias are believed to play a major role, including ischaemic heart

C? 20 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.

25 |
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.



|

Ls Lo parficular-the conpouhds—of—the—inventron-nay be-conbined with an

anti- coagul ant. \Wen used herein, the term"an anticoagul ant" i ncludes
references to one a substance selected fromthe group consisting of
aspirin, warfarin, 20 enoxaparin, heparin, |ow nolecular weight heparin,
ci | ost azolyp whopsaggrel , ticlopidine, tirofiban, abci xiPCHISE2SHHSPHanDI e,
pl asma protein fraction, human al bum n, |ow nol ecul.ar wei ght dextran,

het astarch, reteplase, alteplase, strggtokinase, ur oki nase, dal teparin,
filgrastin, inanunoglogulin, ginkolid& B, hirudins, foropafant, rocepafant,
bi val i rudin, dermatan sulfate 25 medi ol anurn, eptilibatide, tirofiban,

t hr ombonodul i n, abcxmab, | ow nol ecul ar wei ght dernmatan sul fate-opocrin,

eptacog al f py ehf hegsieear i nux sodium tifacogin, |epirudin,
8:5‘%‘%%0, & pre

desiradi n, roxi f1 ban, parnaparin sodi um human henogl obi n

(Henosol ), bovine henogl obin (Biopure), human henogl obin (Northfield),
antithronbin I'll, RSR 13, WO 2005/123748 PCT/ SE2005/ 000891 59 heparin-ora
( Emi spher e) Theaosggoundsanfi ther dmentioh! will HigieR4d]ly deoadministered anhllyn

mesogl ycan, CTC 111, bivaluudin, and any derivatives and/or conbi nations

t her eof . 55 Pabdtitandoaslyamtraveagusly intraanterialiyy tromsdermally nintranagallyd dyaspi ri n
and warfarin. The term "an anticoagul ant' also_includes references to

t hr ombi n i nisthalatins or byh aayisither pareteralrouisdn thayiose ok phammacgutier]l ude | ow
nol ecul ar weight . C 1o thronmbin inhibjtors. The terns_ "l Qw nol ecul ar wei ght
t hronbi n i nRFREFFIES GHUITISRE theiary eRtfISer #ria freg bage OR@ 9P, and

itj nat i nhi E?F@{i? RrT A H0remad aRpeeddiith ik ermard el agrauatiss
ol ccul ar wargiee ToRHE PERvEng fodh g ishRt b ARERNL B sRABRCH 20500 oy
10 as the route of administration, the compositions may be administered at
varying doses.

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

15 In particular the compounds of the invention may be combined with an anti-
coagulant.

‘When used herein, the term “an anticoagulant” includes references to one a
substance selected from the group consisting of aspirin, warfarin, o
20 enoxaparin, heparin, low molecular weight heparin, cilostazol, clopidogrel,
ticlopidine, tirofiban, abciximab, dipyridamole, plasma protein fraction,
human albumin, low molecunlar weight dextran, hetastarch, reteplase,
alteplase, streptokinase, urokinase, daltepérin, filgrastin, immunoglogulin,
ginkolide B, hirudins, foropafant, rocepafant, bivalirudin, dermatan sulfate
25  mediolanum, eptilibatide, tirofiban, thrombomodulin, abcxmab, low
molecular weight dermatan sulfate-opocrin, eptacog alfa, argatroban,
fondaparinux sodium, tifacogin, lepirudin, desirudin, OP2000, roxifiban,
parnaperin sodium, human hemoglobin (Hemosol), bovine hemoglobin
(Biopure), human hemoglobin (Northfield), antithrombin ITI, RSR 13,



Preferred | ow nol ecul ar wei ght thronbin inhibitors include | ow nol ecul ar
“wei ght peptide-based, am no aci d-based, and/or peptide anal ogue-based,
tthronbin inhibitors, as well as derivatives thereof. «d1OW

mol ecul arWQéﬁ(@Hﬁ-""ﬂ&pt i de- based, ami no aci d- based, and/ oPE’P@EiO%gﬂOSJI

" anal ogue- based, thronbin inhi bitors'* will be well understood by one
skilled in the art to include referencé®s to | ow nol ecul ar wei ght thronbin
inhibitors with one to four peptide |inkages, and includes those descri bed
in 25 the rhepazin-penp Emiispheragasamgenic Atitrontin§ll, H37686] enoxapadil (1994),
as well as those disclosed in US Patent No 4,346,078, International Patent
Appl i cat i onspdiamgBIesoghyean, G o)1 ddedirdio, end anyp derivatiy@amEdas7, WO

94/ 29336, WO 95/35309, WD 95/23609, WD 96/03374, WD 96/ 06832, WD 96/ 06849,
WO 96/ 2542650mbInatiess thezeofs PCT1SE20051000891 - 60 WO 96/ 32110, WO 97/ 01338,
WD 97/ 02284, WD 97/15190, WO 97/30708, WD 97/40024, WD 97/ 46577, WO

98/ 06740, WO 97/49404 WD 97/11693, WD 97/24135, WD 97/47299, WD 98/01422,
WD 98/ 57932 664 /106741 99/37668, WD .99/ 37611, WO

98/ 37075, Pl saRcoR G Al anaY & stGgnsa el g@ﬁ%}“@é‘gn, WO 99/ 54313,
WD 96/ 31504 00/01704 and WO 00/ 08014 and European Patent Applications
648 780, 4% 7 559 046, 641779, 185 390, 526 877, 542 525, 195 212, 362
002, 364 344, 530167, 293 881, 686 642, 669 317, 601459 and 623 596, the

di sclosures in all of which docunents are hereby incorporated by lo

reference. e tdith PAEERM0RRRANC &ﬁlchﬂ%é refetdn¢es 1@ thrbhibRi ilEbitdig! bi tors

I ncl ude chem cal nodifi cat I ons, as esters, prodrugs and netabolites,

whet her  actThrémbin hﬂﬁma;mhatandy bB@iéﬂRﬁeﬂlmﬁhﬂulmQﬁﬂb@ﬂhﬁm{ms and

sol vat es such 15 as hydrates, of any of these, and sol vates of any such
sdL. thrombin inbibitors. The term “low molecular weight thrombin inhibitors”

will be understood by those skilled in the art, and includes references to any

composition of matter (e.g. chemical compound) that inhibits thrombin to an
experimentally determinable degree (as determined by in vivo and/or in vitro
tests), and which possesses a molecular weight of below about 2,000,

15 preferably below about 1,000.

Preferred low molecular weight thrombin inhibitors include low molecular
weight peptide-based, amino acid-based, and/or peptide analogue-based,
thrombin inhibitors, as well as derivatives thereof.

O

20
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
25 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,



Preterred [ ow nolecular -wel ght peptide-based thronbin inhibitors include
t hose known col l ectively as the "gatrans”. Particul ar gatrans which nay be
menti oned i ncl ude HOOC- CH2- ( R) Cha- Pi c- Nag-H (known as i nogatran) 20 and
HOOC- CH2- (R) Cgl - Aze- Pab-H (known as mel agatran) (see International Patent
Appl i cat i oo WBs/8B/4.1152 and WO 94/ 29336, respectively, PATSEINE/008] s of
abbrevi ati ons contained therein). International Patent Application WO
97/ 23499 di scl oses a nunber of 25 conpgynds whi ch have been found to be
useful as prodrugs of thrombin inhibitors. Said prodrugs have the general

formul a O’!;%{g/%?é Eﬁ 91 61
wherein Ra repr%gsﬂg%gﬁb(l:?’%%enzyﬁg ﬁg@? %S/I éﬁﬁ o d?ﬁrep gce(g@one of
the hydr ogegcrdpuBOR4A, Wmms@vmowm%mmﬁaw(bﬂwmw WOso R 66X O Re or
C(OORd, R represents C1.17 alkyl, phenyl or 2-naphthyl and Rd represents

Cl. 12 al kyl WpheTRi13S;IW® e Mu2edesth 034014220 WDIdRy5 793, aey 99/doesMypounds s
I ncl ude RaOOC- CH2- (R)Cgl - Aze- Pab- OH, wherein Rrepresents benzyl or C1_10

al kyI e.g. W(]”I%IOGMI S0 BRATHORSPHD DEIITG L EL WWQE,WDW%M OH. The.
active thronbin inhibitors thensel ves are disclosed in WO 94/29336. C lo
Accor di ng t VO 99/2BR%T, WEPBL296701 WeO DAMONTRoW D19/ 243 13, Ws0GBd504ed a

phar maceutical formulation incl udlgg a conpound of the invention in

admi xt ure WWQ%%MWO&Q/O&’ eadBsopeaniPateahApplicatiensi 648 carri er.
Creatment off S AGREI b b0, DS 1856, B3a om0 w2 ol
i ni ot at (00 6% 38,39 L6 PR ok 4R, e 31T 6FF WA e g of the
body wei ght (¢ AFERES i Al WY doildlfRRE ‘%5%’6?9‘?5}&‘8"%93’35 kg body vertly

10 reference.

In the present application, derivatives of thrombin inhibitors include

chemical modifications, such as esters, prodrugs and metabolites, whether

active or inactive, and phazmaceuﬁcélly acceptable salts and solvates, snch
15  as hydrates, of any of these, and solvates of any such salt.

Preferred low molecular weight peptide-based thrombin inhibitors include

those known collectively as the “gatrans”. Particular gatrans which may be

mentioned include HOOC-CH,-{R)Cha-Pic-Nag-H (known as inogatran) o
20 and HOOC-CH~(R)Cgl-Aze-Pab-H (known as melagatran) (see

International Patent Application WO 93/11152 and WO 94/29336,

respectively, and the lists of abbreviations contained therein).

International Patent Application WO 97/23499 discloses a number of
25  compounds which have been found to be useful as prodrugs of thrombin

inhibitors. Said prodrugs have the general formula

R200C-CH,-(R)Cgl-Aze-Pab-R®



20 at parenteral adm nistration. The conmpounds of the invention have the
~advantage that they are effective against cardiac arrhythmas. as Conpounds
of the invention may al so have the advantage that they

ef fi caci oW® 209413 ™8e | ess toxic than, have a broader raﬁgévsg oog/gﬁsgll ty

- (i ncluding exhibiting any conbination of class I, class Il, class IIl and/or
class IV activity (especially class | gpd/or class IV activity in addition
to class Ill activity)) than, be nore potent than, be |onger acting than,
produce WO 20R5iH I 7éprdseiits FEAMGHDOOCP ], allbfl, RB\@Wﬂ’Jifﬂi repladet @ne ®f flencl udi ng a
| ower incidence of proarrhythm as such as torsades dgﬁ)oi nt esﬁ t han, be
nore easi | y hydrgenetoms imthecamidine utlief BabyH) represeathOH, 3E(Q)R° or

phar macol ogi cal rdoEgrt i es over, conpounds known in the rior art. 5
a1

Bi ol ogi cal T£EHO sepreRnisr.yy Akple phent 0y SreaplyhwlandR} mepresents
e B Tl . A S Sl 1
e e R RSB B R B Pl Bk BB P 1 o0
o “pr COCUORIE I SO OO A L1, 1
of BCGS (|$§§%Wtﬁa@#ﬁ§%%@@%ﬁﬁﬂ%$@$@% the animal was

pl aced on 393&@3289 pad, set to a rectal tenperature of between 375 and
38.5C. A 20V tracheotony was perfornmed and the animal was artificially
ventilated with roomair by use of a small animal ventilator, set to keep
bl ood gases within the

C 10  According to a further aspect of the invention there is thus provided a

pharmaceutical formulation including a compound of the invention in
admixture with a pharmaceutically acceptable adjuvant, diluent or carrier.

Suitable dajly doses of the compounds of the invention in therapeutic
15 treatment of humans are about 0.005 to 50.0 mg/kg body weight at oral

administration and about 0.005 to 15.0 mg/kg body weight at parenteral

administration. Preferable ranges of daily doses of the compounds of the

invention in ﬂlefapeutic treatment of humans are about 0.005 to 20.0 mg/kg

body weight at oral administration and about 0.005 to 10.0 mg/kg body weight
20  at parenteral administration.

¢

The compounds of the invention have the advantage that they are effective
against cardiac arrhythimias.

25  Compounds of the invention may also have the advantage that they may be
more efficacious than, be less toxic than, have a broader range of activity
(including exhibiting any combination of class I, class I, class IN and/or
class IV activity (especially class I and/or class IV activity in addition to
class HI activity)) than, be more potent than, be longer acting than, produce



—nornnl _page for the species. +n order to reduce autonom c influences both

vagi were cut in the neck, and 0.5 ng/ kg of propranol ol was given 25
i ntravenously, 15 mnutes before the start of the experinment. The |eft
ventricul ar epi cardi um was exposed by a |l eft-sided thor acoto%@:I and a

cust om designes/izares i on el ectrode for recording of the 100832+ i on .
potential (MAP) was applied to the left ventricular free wall. The el ectrode
WO 2005/ 123748 PCT/ SE2005/ 000891 63 kept in position as |long as an
accept abl e si gnal could be'recorded, otherwi se it was m)ved to a new
position. A RReldde etfecisr @GR PASWEitfdende! of A rium
Pacing (1 ns ation, tw ce the dlastollc res sper ormed wth a

cust om made gpsialesntle pawe%mtr_héﬁllﬁwhﬁrereas@ Ebeoﬂbearmawaér B9 §He P tmay
frequency just above the spontaneous sinus rate during 30 s everyfifth

m nut e t hr ouigheuwtheresesalysharmabelolyfial prapeatics dVer, bbmpdundsksewe istgnal and
the lead Il ECG were col lected (the sanpling frequency was 1000 Hz and each
sanpling perpmar @@ s) on a io personal conputer during the last 10 s of each.
30 s pacing sequence and the last 10 s of the following mn of sinus

rhythm ™Phe signals were processed using a customdesigned conputer program
(PharmLab v 4.0). The test procedure consisted of two basal control
recordings,ngWNﬂ art, 15 during both pacing and sinus rhythm After
the second control recording, the first dose of the test substance was

i nfused in a volume of 0.2 nlL/kg into the jugular vein catheter for 30
seconds. Thﬁtﬁ%g%nutes | ater, pacing was started and a new recordi ng was
made. Five s after the previous dose, the next dose of test substance

was adm ni stgg ] @%@ $:2 g4 ven during each
experi ment.

51 ~ td in this
anal ysi sy thﬁﬁﬁiew Wﬁkﬁﬁig%tﬂéen SM?aﬁ@f@OO gﬁﬁ&b%@éd.f%eﬁwm and o
sel ecti on of actlve conpounds.

housed for at least one wee.k before the experiment and had free access to
food and tap water during that period.

T

Anaesthesia was induced by an intraperitoneal injection of pentobarbital (50

15 to 60 mg/kg) and catheters were introduced into one carotid artery (for blood
pressure recording and blood sampling) and into one jugular vein (for drug
infusions). Needle electrodes were placed on the limbs for recording of ECGs
(lead II). A thermistor was placed in the rectum and the animal was placed on
a heating pad, set to a rectal temperature of between 37.5 and 38 5°C.

20 '
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 propranoclol was given

25  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



25 three variabl es selected were the MAP duration at 75 percent

“repol ari zation during pacing, the atrio-ventricular (AV) conduction tine
(defined as the interval between the atrial pace pul se t of the
ventri cul WO 2§2378ur i ng pacing, and the heart rate (de#’?ﬁg‘&&@?"t ef RR
interval during sinus rhythm. Systolic and diastolic blood pressure were
measured in order to WO 2005/123748 PCBBSE20051000891 64 judge the
haenodynami ¢ status of the anaesthetised animal. Further, the ECG was
checked for waskept imposiBomasiloog aganpheeiable signaheonjd be reeardadan of the two
control recordings was set to zero and the effects, 5 recorded after
consecut i ve OfEwasedt wag srovedie adRFePeRien e Ahipelas glegtrode BIIRASIEWas hanges

ose adm ni SHBPUUILPIF aiith PRABEAT F CHALORLOIG RO construct
38521 espondBEHIgLEs proRa %aﬁ%&?ﬁ%‘e@’éﬁh cRR SRR fon tim
opor! merit s WRTEAt L dicFRUEE FgbHEyBERERe e SoRRRORY BHEs i oot ency

val ues were ﬂﬁh' EQ‘E}-, 1 E]”[hféii l.@@;e-response curves in these
experinments vverg\gg)(cjgnés‘{r cth'k[el g;ﬁ/ I ne %(%ﬁ%]éesc i‘on of the data points

obt ai ned. The cunul ati ve dose prol onging the MAP duration by 10% from 15 t he
basel i ne was used as an index to assess the class Il el ectrophysiol ogical
potency of (The Madniignaldithe biombpiesgat siphal Bidihe 1] BCGbvekfdollsctegsay for
detecti on of BERG channel bl ockers 20 The human et her-a-go-go rel ated gene
(11 ERG encdthesanipdingdtaqugreyywae 4000 Hzcindreaeh samghing perigd 18e) onmadi ac rapi d
delayed rectifier current I& The |[|C50 value for BERG channel bl ockade was
d ni igd persegakcamnputer during e dast 10sefteach 30 spasing sequenceoand the

depol ari sati.on-induced Rb+-effl ux
P last 10 soli’ e following min of sinus rhythm. The signals were processed

using a custom-designed computer program (Pharmbab v 4.0).

The test procedure consisted of two basal control recordings, 3 minutes apart,
15  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

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



25 from Chi nese hanster ovary cells stably expressing the BERG channel .

Cells were grown in Ham P12 (Life Technol ogi es 31765-027) supplenmented with
10% PBS and 0.6 ng/nL hygromycin B and were routinely passaged

tw ce- vveeﬁ)gl %.@xperi mental studies, cells were pl at pdraE20s/omasi ty of WO
2005/ 123748 ¥ 0051000591 65 15,000 cells/well in Falcon, 384-well -
tissue culture-treated black-walled clear-bottoned plates and were

t hereafter incubated overnight at 37C 64 a cell culture incubator. 5

Fol | ow ng i ncybaf i overni ght, cel | at es, wer e washed, and - | oad
but f ot (5 pAAES IS GHemPORARG a0 AR P S SR dror B Fo B wer e

t hen i ncubated for our nd were thereafter shed. Following this wash,
the test coﬁﬁﬁ&hﬁ%k ’éaﬁgﬁ@ﬂ%‘“ﬁ%ﬁ%@ﬂﬁﬂ%&%ﬂ%en i ncubated for _
anot her 10 mi nutes and, followi ng this incubation period, external K+ 1o
concentration was increased in order to depolarize the cells and activate

BERG channelte rilLeir e b8 cOhN18aSRANIS @21 AdoLadhecfig cased K

concentration, supernatants were erred to new m croplates for
subsequent  delpddd &TRdr DR sl HoRIUaBdt subs %&'Exgreﬁb' SPAPL I on
Spectronetry analysis. 15 The basal Rb+ efflux (contéent of Rb+ (ng/L) in

super nat ant pegkntage Changes tRiny tig valuey Bypslotting hese patbentaed valaes as 100%
i nhibition gnd t%g st igrml ated Ro+efflux (content of RV (ng/L) in

super nat ant agaifshihé cemuintive siede adjnistersdreferesmdh eegording) itwesassi um
concentration) was defined as G 20 0% i nhi bition. Conpound activity was
expressed apossitiloax construgt doseRespensetcunyes; tnjthis wely, sacheexpievimentt est conpound

- Fi ncreased exter Ka!. 25 B: Basal Rb+ efflux. .
generateg%ree se-response curves, one for mém'ahon, one for AV- o

10 conduction fime and one for the sinus frequency (RR interval). A mean curve

of all experiments performed with a test substance was calenlated, and
potency values were derived from the mean curve. All dose-response curves
in these experiments were constructed by linear connection of the data points
obtained. The cumulative dose prolonging the MAP duration by 10% from

15 thebaseline was used as an index to assess the class ITI electrophysiological
potency of the agent under investigation (Dyg)-

TestB
Rb*-efflux assay for detection of HERG channel blockers o

20
The human ether-a-go-go related gene HERG) encodes the voltagé—gated
K* channel underlying the cardiac rapid delayed rectifier current Iy, The
IC50 value for HERG channel blockade was determined using a high
throughput functional assay based on depolarisation-induced Rb*-efflux
25  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



C. Stinulated Rbo+ efflux. The invention is illustrated by way of the

“foll owi ng exanpl es. WD 2005/ 123748 PCTI SE20051 000891 66 Exanpl es General
Experinmental Procedures 5 Mass spectra were recorded on Fﬁf)ﬁ%‘ﬂfwim | owi ng
i nstrunent®O 200FHRX4E LCT, ZQ Masspectroneter and Quattro Mcro, all from
Waters M cromass. LG MsS: Separation was performed using Agilent 1100 Series
Modul es or Waters 10 1525 punp on a A@D (Advanced Chr omat ogr aphy

Technol ogies) ACE C8 3 x 50 mm 3mwi th gradi ent elution. Sanples were

i nj ected usi yOfGcellgwaidn Falegu, 8 Siameld) tissue dvitiré-¢repteaisidack-Gatledi ¢ gr adi ent s
were applied from5%to 95% acetonitrile. 15 Buffers containing 10 nmM

anmoni um acetlaarebeitomedpiatemand word Beraafier incubatad overnight at37Cire used. The
mass spectra were recorded with a Waters ZQR2000 or Waters ZMD equi pped with

an el ect r osprealculfre inGAoIswi t chi ng positive and negative ionization node.
UV spectra were collected by a Agilent 1100 PDA or 4 20 Waters 2996 DAD and
the evaporative light scattering (ELS ) signal by a Sedere Sedex 55 or 75.

25 " s iR A oL AR Rt ekl A EER A 500" ne
operati ng atDAfPTABIREIEE R P R Bt Sl BB8 485705
PCT/ SE2005/ 008 ¥eubated for 3 hours and were thereafter washed. Following this
wash, the test compounds were added. The cell plates were then incubated
for apother 10 minutes and, following this incubation period, external X*
Cv 10 concentration was increased in order to depolarize the cells and activate
HERG channels. After a ten minute exposure period to the increased K*
concentration, supermatants were transferred to new microplates for
subsequent determination of Rb* content, using Atomic Absorption
Spectrometry analysis. -
15
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 extermal potassium concentration) was defined as
C 20 0% inhibition.

Compound activity was expressed as:

A-B
100x j1—-—
0 x[ c B]

A: Rb* content in wells receiving test compound +increased external K.
25 B: Basal Rb" efflux.
C: Stimulated Rb* effiux.

The invention is illustrated by way of the following examples.



67 respectively and at 13C frequencies of 75.4, 100.6, 125.7 and 150.9 MHz
respectively. Rotanmers may or may not be denoted in spectra dependi ng upgn
ease of 5 interpretation of spectra. Unless otherw se stated, chenica
shifts are given.in ppmwth the solvent as internal t hesi s of
I nter rredWﬁ@g:”Wé“sf ol l owi ng i nternedi ates were not com%?@gg@?@@gi | abl es
and were 1o therefore prepared by the nethods described bel ow. Preparation
A 4-d(28)-3-(7-f2-Am noethvl) 9 oxa-3g6 di azabi cycl of 3. 3. 11 non-3-xl]-2-

hydr o_xypropoxy}benzonitrile 15 ten-Butyl 2-{

7-[(2S) - 3- (4- cyanophenoxy) - 2- hydr oxypropyl ] - 9- oxa- 3, 7-di -

azabi cycl o[ 3. 3. 1] non-3-yl }ethyl carbamate (2.9 g, 6.56 mmvpl; see WO 01/28992)
was di ssol Exhrople®CM (30 nl). Trifluoroacetic acid (22.2 g) 194.7 mmol) was
added and the solution was stirred for 2 h. The mxture was concentrated
under reduced pressure, redissolved in toluene 20 and acetonitrile and
concentrated i n_vacuo agai The product m xture was dissolved in

EEICE; > PR (9.7 g, 10.2 mmol) was added. The :
m xture wasg . filtered and congentrate n reduced press The m xture
vas thof r BUBAIWRRP EoCRTORE Lot St oS RER e S UZ et s o of
NaHCO3. Th 1, X was extracted,jw ce w.th t 5 nbi ned organic
extracts di‘(glc}’ ?‘J\@E@&W"%ﬁn W@@h@%%@@%@%@%sof t he
title conpound. Prepttntion B WO 2005/123748 PCT/ SE2005/ 000891 68

4-f3-f7-(2- Am noet hvl ) - 9- oxa- 3, 7-di azabi cvcl o[ 3. 3. 11 non- 3-vl | pr opoxyl -
benzoni tri lygy.\pgdrochl oride salt

TS

Separation was performed using Agilent 1100 Series Modules or Waters
10 1525 pump on a ACT (Advanced Chromatography Technologies) ACE C8
3 x 50 mm 3um with gradient elution.
Samples were injected using Waters 2700 Sample Manager.
Mobile phaseé:
Generic gradients were applied from 5% to 95% acetonitrile.
15 Buffers containing 10 mM ammonium acetate or 5 mM ammonium formate
/5 mM formic acid were used.
The mass spectra were recorded with a Waters ZQ2000 or Waters ZMD
equipped with an electrospray interface, switching positive and negative
ionization mode. UV spectra were collected by a Agilent 1100 PDA or o
20 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 PC NMR measurements were performed on a BRUKER ACP
300 and Varian 300, 400, 500 and 600 Mercury, Unity plus and Inova
spectrometers, operating at 'H frequencies of 300, 400, 500 and 600 MHz



(1) (2-17 £3 (4 Cvanophenoxy) pronyl | -9-oxa- 3, 7-di azabi cycl o[ 3. 3. 1l non-3- 5
x| }e t I)carbanlc acid tert-butyl ester

41 3-(9- abi cycl o[ 33. 1] non- 3- yI)propoxy]benz g,

0. 6926 rot™ LN Sy 28992) and ten-butyl 2-br onpet hylglgﬁr (S 9

0. 0271 nol; see WD 01128992) were dlssolved in 80 nL of dry acetonitrile.
Anhydr ous potassiun1carbonate (4.68 g, ® 034 nol) was added and the to

m xture was stirred at GOC Lovernight. A further portion of tert-butyl 2-

br onoet hyl cardsgmively(&cﬁa @Cfth@éﬂﬁemﬂs ApB0GROdED. Aand 15@.9MBlzt i on  heat ed
at 65T overnight. The reaction m xture was then filtered and the filtrate
concent r at edrespettivehgeduced pressure. The product was purified by colum
chr omat ogr aphy usi ng net hanol -chl oroform as eluent to give the 15 sub-title
conpound (4.5 g) as a yellow solid.

(i1)4-13-f7-(2- Am noet hyl )-9-0 g 7-dj azabi cvgl 013, 3. 11 non-3-ylI | --
prop_oxvl ben Famqm may QNB?!b@‘PFI)iQ?r Q!’é’t ;spectra depending upon ease o

(2-{7-[3- enox a-3,7- cl.o 3.1l pon-3-yl}- 3
20 ethyl) % {%&P’Igbu é?%ﬁé»,ctﬁ?ﬁé%éh%ﬁm ¥eDdPep (i)
above) was added.t a tIO of 1.1.3 dioxane. The reaction was stirred
at room ﬂl %ﬁ r}m%ﬁlhthe reaction mxture was filtered
and the resul tant solid vvashed wi t h di oxane, then diethyl ether and dried
to give the title corrpound (3 89 g) as a white solid. 25 Preparation C
(2-f9-oxa- 3, dyfied _ 3diated Non-3-yll ethyl | ten-butvl carbanate,

hydr ochl ori d€ O=20057 123748 PCT/ SE2005/ 000891 69 (i) 2-Bronoet hyl
tert-butyl caThefsliewite atdrarkdpdeswetl nstivotdmérciIboeaR1ABle, 4ad Ser@. 256 nol ,
0.Z5 eq.) in dry DCM (150 nL) was added, dropw se at OC over a period of 3
hrigeuundero a fikrefore prepared by the methods described below.

hydroxypropo nzonitrile

15 tert-Butyl 2-{7-[(25)-3-(4-cyanophenoxy)-2-hydroxypropyl]-9-oxa-3,7-di-
azabicyclo[3.3.1]non-3-yl }ethylcarbamate (2.9 g, 6.56 mmol; see
WO 01/28992) was dissolved in DCM (30 mL). Trifluoroacetic acid
(22.2 g, 194.7 mmol) was added and the solution was stirred for 2 h. The

mixture was concentrated under reduced pressure, redissolved in toluene

C 20  and acetonitrile and concentrated in vacuo again. The product mixture was
dissolved in acetonitrile (50 mL) and solid XKyCO4 (9.7 g, 10.2 mmol) was
added. The mixture was fiitered and concentrated under reduced pressure.
The mixture was then redissolved in a mixture of EtOAc and a saturated
solution of NaHCQO;. The mixture was extracted twice with DCM, the

25  combined organic extracts dried (Na;SO;) and evaporated to afford 1.6 g
(68.7 %) of the title compound.

Preparation B



) yl-amne (25 g, 0.3418 nol, 1.0 eq.), DVAP 5
(2.08g, 0.017 nol, 0.05 eq.) and triethylamne (67.1 g, 0.6836 nol, 2.0 eq.) -
in dry DCM (100 niL). After addition of the m xture was conplete, the -
reaction m xture was stirred at RT for 12 hrs. The reaction m xture was
cool ed t o Wp&2e38224Hr onoet hanol (106.8 g, 0.854 nol, 2.5PEESE20658M08Uded. The
reaction mxture was then stirred at RT for 6 hrs, 1o before being diluted
with water and extracted with DCM The g@nbined organi c |l ayers were washed
with brine, dried over anhydrous Na2SO4;"and then concentrated under
reduced presgunes ] LESk : e ‘ \ adyced
pressure to yté v Tt ' ;

Yield: 28 g.p t
f 2-f 7- Benzyl -ér?wﬁ ocplorides £3.3.11non-3yll ethvl | tert-butyl-

carbamate A m xture of 3- benzyl - 9- oxa- 3, 7-d| azabi cycl o[ 3. 3. 1] nonane
di hydrochloride (8 g, 0.0275 nol, 1. 0 eq.; see V\D 01/ 28992), 2-bronvet hyl

tert 20 but yfiya(b4mqe thzabsidydlobRy 18- (18. 96
g, 0.1375 nol, 5.0 eq. O nmL) was stirred at 70C

y
over ni ghts uﬂie&y@chﬂ: aticasichersbufibestepact i on mi xture was cool ed to RT,
filtered and concentrated under reduced pressure. The resulti n% eS| ude was

purified by 4-d&+(9fﬁaxa\6r7edmm@capllw[3BvEnos-ifil-y]bpwgekthmzo@m ®
met hanol as final 25 el uent) the sub-title conmpound (5 43%.

(111) 1o- 1 80dla molyrenil @ma%\fzzgjl gmgnryilzym@mthy cedhRmale (O Bcar bamat e,
2! 7- Benzyl - "G 037 moliec W DIRRE2) Bess G0 ea 2y B a0 }C{W@gﬁtm .
and cheresurtitigi G SESHD B B L 0 PRI Gir sit a Biice Ty
10 mixture was stirred at 60°C overnight. A further portion of terz-butyl 2-
bromoethylcarbamate (2.53 g, 0.0113 mol) was added and the reaction
heated at 65°C overnight. The reaction mixture was then filtered and the

filtrate concentrated under reduced pressure. The product was purified by
column chromatography using methanol-chioroform as eluent to give the
15  sub-title compound (4.5 g) as a yellow solid.

(11)4-{3-[7-(2-Aminoethyl)-9-oxa-3.7-diazabicyclof3.3.11non-3-yi}-

propoxvibenzonitrile, hydrochloride salt
(2-{7-[3-(4-Cyanophenoxy)propyl]-9-oxa-3,7-diazabicyclo[3.3.1]non-3-y1}- o

20 ethyl)carbamic acid rer-butyl ester (4.5 g, 0.0104 mol; see step (i) above)
was added to a solution of HCl in dioxane. The reaction was stirred at room
temperature for 2 h, after which the reaction mixture was filtered and the
resultant solid washed with dioxane, then diethyl ether and dried to give the
title compound (3.89 g) as a white solid.

25
Preparation C
2-[9-0xa-3,7-diazabicyclo{3.3.1lnon-3-yllethyi} tert-butylcarbamate,

hydrochloride salt



dropwi se with continuous stirring, 100 nL of dry di oxane saturated with 5
.HCi . The reaction m xture was stirred at RT for 1 hr. D oxane was decanted
carefully and the hygroscopic solid precipitate was was et her

twi ce andMOS'H3T48d under vacuumto yield the dihydr OCEFngslﬁ‘édg?Igg]ﬁs?l as a
~white solid. This salt was dissolved in dry nethanol (100 nL), to which was
t'hen added 10% pal | adi um on carbon. Thé9resulting m xture was la stirred
under a H2 at nosphere for 12 hrs The reaction mxture was filtered through
Celite(r), (H&-Brompeihw! teonbutyicarbamatgnder reduced pressure and the
resulting solid dried under hi gh vacuumto provide the title co&gund as a
pal e yel | owT$n ctapledqs@luawn:p grighosgene(é6 g 8:356rmpl, 0.75 eq.) indry D

iaﬁﬁo(n?tf’.‘?ﬁﬁg&i%é%b@f | f3wxs%%§‘ ﬂ % b porion af B PS é’zH Ediie 29
NaBH3CN (19. 3 3061. nmo J por.t
7Bty Bming 25 S Gl ﬁéil

TR rhihvd el 632 538 vt

quencﬂed S € \&Et I c%‘?}l’g@ hﬁﬁé‘i&% agpng, ( g@dﬁ@%&h hgglleth
25

ﬁft :zﬁm@ﬁwm&gﬁ %ﬁeﬁmﬁlﬁmﬂiﬁh@ aths @3’6@@93%% %@fifi gé“ by

bal o yel | ow gy aﬁ@?ﬁa%%%ﬂf‘é&?ﬁ?fg*%%%%m??@ﬁ%%ﬁ&y ndol i ne WO

2005/ 123748 cgggasgzpmgmogmﬁol 0B/510.858 nsd1hydr o- 1H-i ndoI e (20 ¢

0.1010 nol; see step (i) above) was @aken in (100 m.) of DCM and cool ed to
0C. Trifl uonm Dmsmﬁydrmemie%ﬂm@:m@waﬂﬁﬁnmhem&{m@t@hﬁropw se to

the reaction m xture whi ch
c 10  before bemg diluted with water and extracted with DCM. The combined

organic layers were washed with brine, dried over anhydrous Na,SO,, and
then concentrated under reduced pressure. The resulting residue was
distilled under reduced pressure to yield carbamate the sub-title compound
as a colourless liquid. Yield: 28 g,

15
(i) f2-17-Benzyl-9-o0xa-3.7-diazabicyclof3.3.1Inon-3-vllethyl} terz-butyl-
carbamate
A mixture of 3-benzyl-9-0xa-3,7-diazabicyclo[3.3.1]lnonane dihydrochloride
(8 g, 0.0275 mol, 1.0, eq-; see WO 01/28992), 2-bromoethyl tert-

(_ 20 butylcarbamate (9.23 g, 0.0412 g, 1.5 eq.) and fused K,CO; (18.96 g, 01375
mol, 5.0 eq.) in dry acetonitrile (120 mL) was stirred at 70°C overnight
under a N, atmosphere. The reaction mixture was cooled to RT, filtered and
concentrated under reduced pressure. The resulting resiude was purified by
column chromatography over silica gel (using 92:8 DCM : methanol as final

25  eluent) to yield the sub-title compound (5 g, 43%).

(ii)) {2-[9-oxa-3.7-diazabicyclof3.3.11non-3-yllethyl} zerz-butylcarbamate
hydrochloride salt



was then stirred for 30 mn. The reaction m xture was quenched with water 5
and extracted with ethyl acetate. The organic |ayer was washed wth water -
and brine, dried over sodiumsulfate, concentrated and purified by col unn
chr omat r silica gel to give the sub-title cRrReENEs white
solid. %?@QH?B% C 10 I5a92 .
(i11)1-(2,2,2-Trifluoroacetyl)-2.3-di hvdro- 1H i ndol e-5-carbonitrile

1- (5- Brono- 2, 3-di hydr o- 1Hi ndol - 1-yl )Z®, 2, 2-tri f | uor oet hanone (19 g, 0.0646
nol; see ste 1) above) was dissolved in DVF (50 niL). CuCN (8.68 g,

0. 0065 o} AxBonkis Oasac! Swpatioiolaeh i Bionmd Wit hsartBishr ed at . 160 for

4 d , bef bei | ed f. , Jdiluted wth te d t ted with
othyl *acetGBATINRLdGan DI (i) BPORvaR GleRIV e h dat SRl (U Bine. i i ed

di | fate.th t d d . Th I ti
Fesi due. v PROARE O GRR Ao o0l Qi UG RS- (1o
compound g peall & 360 oo Hefing? P08 L. of a8 aicbhe Sarte iVl 1H

i ndol e- 5- ’
1- (2, 2,.2- Ty | ). -l b l4@= 5 LI ,

0. 0542 o1 HCko 2 AN xtue? Wikl SFRITRE 1 DAGHRRM A dncipleld S oy
1% NaOH was;y Fﬂ%? ] StabhliAl ; ' I Xt

was extract e‘E taﬁliqgtﬁﬁw digg?%? tgbh'al'lﬁje}g%lﬁjgg%eﬁg% ?ﬁ@m&ﬁm %e :Nlp'? hmvv)e(lt g; e25

and bri ne,twité afd el drdiminr vabidinaodneldshe deiidrvetofdepgit asad to provide
the sub-title conmpound as a pale yellow solid. Yield: 8 g. (v)1-f3-Chlom

i onyl ) - 2. 3wHitégolich- This saficwaedissclzed om ity ethan®l 200bMI ) 3i4&hich

PCT/ SE2005/ 000891 72 To a solution of 2,3-dihydro-1Hindol e-5-carbonitrile
(8 g, 0.0588s then:added 10% pplladivin embearbpni TheGRsYEDgmixtwae WG was added

N, N-di net hy] anj I i ne }é%& 59, 0.1112 nol )m]féol | owed by 2-chl gr opropi ony

chl orie ($irzesl wnder @ HWoatmasphsre ford 2haac dibsaeastion mixtweeswas filtesed f or 3

O o i G5 Rl S i S W8S St (BB ol 02 © 1 aver
resulting solid dried under high vacunm to provide the title compound as a
pale yellow solid. Yield: 3.8 g.

15 Preparation D

carbonitrile, hvdrochloride salt

(i) 5-Bromo-2.3-dihydro-1H-indole
20 NaBH;CN (19.3 g, 0.3061 mol) was added in 3 portions to a cooled (15°C) o
solution of 5-bromoindole (20 g, 0.10 mol) in glacial acetic acid (500 mL)
and stirred Tor 2 h at this same temperature. The reaction mixture was
quenched with water, cooled and basified with a sodium hydroxide pellet. It
was then extracted with diethyl ether. The organic layer was washed with
25  water and brine, dried over sodium sulfate, concentrated and purified by
column chromatography over silica gel to give the sub-title compound as a
pale yellow solid. Yield: 20 g.

(it) 5-Bromo-1-(trifluoroacetyDindoline



wat er and brine, dried over sodiumsulfate and then concentrated under
‘reduced pressure. The resulting residue was purified by colum

chr omat ogr oV silica gel to yield the sub-title cogpakrsbssossr pal e
yel | ow sol¥ %ﬁm“ﬂ%ﬂ? 10.5 g. to (vi) tert-Butyl 7-i3-0x0-3

(&5-cyan- 2, 3-di hvdro- 1Hi ndol - 1-yl )oronvl | -9- oxa- 3, 7-di azabi cvcl of 3. 3.
| | nonane- 3 car boxyl ate 71

1-(3-Chl oroprop| onyI -2, 3-di hydro-] Hindal e-5-carbonitrile (3.07 g, 0.031
mol ; see st &pBramnoabdwklydro- biandole-(d0 £ 8- ml&mpbpggsmp&me wass

pot Qiézthfcac' 5 ted';b gmxogﬁmg@q%;mh g@%‘?&#&ﬁp@éﬁ& S rile (30
r'TmLz(; re W% ’2&2 @@;ebn %ﬂﬂ%oaﬁ«a%-érig% SR Zeriwbakfpréif"ﬁ%' a
crude pro urc%. %Efﬁeﬁ ﬁfiﬂfﬁp enegw | e W[ag ! g’ %HE&I‘E ogr aphy
usi ng net ha $8 5 eyq {31& pal e

v o”(o° B PPl bl st The g gt reseb P

ca on 1| b A Sl S et v by ot |

3, 7- di azabi Ghebs) h&ﬁaﬂﬂywrsm&gd&aﬁoe HeSubtitte cOmBdund® a step (vi)

above) was taken up i'n"50 nL of dioxane that was saturated with Ha gas. The
m xture was goldh Wkld:28k.for 1 h under nitrogen atnosphere at RT. The WO
2005/ 123748 PCT/ SE2005/000891 73 resulting solid was filtered and washed
with ether and then dried under vacuumto yield 4.42 g of the title
cogpound as an off whlte SO|Id Preparatlon E S5

4-iggno- NoOf 218 ka2 2-Triflugroacety | :
sul f onam de

1-(5-Bromo-2,3-dihydro-1 H-indol-1-yl1)-2,2,2-trifluoroethanone (19 g,
0.0646 mol, see step (ii) above) was dissolved in DMF (50 mL). CuCN
(8.68 g, 0.0969 mol) was then added and the reaction mixture was stirred at
160°C for 4 days, before being cooled to RT, diluted with water and

15 extracted with ethyl acetate. The organic layer was washed with water and

brine, dried over sodium sulfate then concentrated under reduced pressure.
The resulting residue was purified by column chromatography to give the
sub-title compound as a white solid. Yield: 13 g.

O

20 (v} 2,3-Dihydro-1H-indole-5-carbonitrile
1-(2,2,2-Trifluoroacetyl)-2,3-dihydro-1H-indole-5-carbonitrile (13 g,
0.0542 mol; see step (iti) above) was dissolved in THF (100 L), to which
1% NaOH was then added. After stircing for 5 h at RT, the reaction mixture
was extracted with ethyl acetate. The organic layer was washed with water
25  and brine, dried over sodium sulfate and solvent was evaporated to provide

the sub-title compound as a pale yellow solid. Yield: 8 g.

(v) 1-(3-Chloropropionyl)-2.3-dihvdro-1 H-indole-5-carbonitrile



(i) N-(2-Brompoet hvf-4-cyanobenzenesul fonam de To an ice cool ed sol uti on of
2- bronoet hyl am ne hydrogenbrom de (12.2 g, 10 0.0595 nol) in dry -
dicllloromethane (100 nL) was added triethylamine and the mxture stirred

for 15 m = enzenesul fonyl chloride (10 g, 0. O4&e5@20)5/000891
di chl oror’r&mg%o?i\%ggpadded, dropwi se. Stirring was continued at RT for 1 h.*

The reaction m xture was diluted with g’ijchl or omret hane, washed wi th water,
foll owed by brine, then dried over 15 Jeédi um sul fate. Sol vents were

o re . e SRS R s AR I S35 Vo 120 ¢
b ] - : - di ' - e

?2%?[}?ﬁBﬁZ#i%SG&?%%?iﬁ?ﬁﬁéﬁO?@% 3G R N B dpeytamitine

N- ( 2- - ' : ' i

sbove) . o odds 50 FLEERRETEARSRA &P ORI ploniBuy e (846 £°0° &1 P buty

3.96 : : é@;ﬂ; ' gad]gﬁﬁ@ 3.6 g,
gs'(t)tzag Eml ) i(ﬁﬂg@’etﬁlﬂ}?t?%ge ggn 7 m%’%ﬁﬂ; e gtﬂggé%g%% rni g t?eTgle >
reacti on sm ifh SyAt@card ¢xXtPiceel @HﬁDCM.STh?é%E‘ganié%}fe?Wéﬁﬁﬁeﬂﬂﬁﬁi reduced

pressure to yield the crude product, which was pdrified by col um

chr omat ogr apiytet ted beinepdiehover sodiuth enliferanidatheh kencetlttaeed hnder yiel d (5 g)
of the sub-title conpound as pale yellow solid. WO 2005/123748

PCT/ SE2005/ a@a8c&d préssuie. The resulting residue was purified by column
4- Cvano- N-f 2- (9- oxa- 3, 7-di azabi cycl 013. 3. 11 non3-yl ) et hvl | benzene-
sul f onani de chromatography over silica gel to yield the sub-title compound as a pale

7-[ 2- (4- Cyanobenzene f I no) et hyl ] -9-o0xa-3, 7-di aza- bi cycl o[ 3. 3. 1] -
nonane- 3- car ws@i%ﬁ%ﬁg‘mw ester (5 g; see step (ii) above) was
taken 5 up in 30 nL of dioxane that was saturated wth HC gas. The m xtw#fe
was stiriPed for 1 h before the di oxane was decanted off and the remaining

ol d S R8N B 280k ebvand it H HaoR. Qlitle
oxa-3,7-diazabicyclof3.3.1lnonane-3-carboxylate
1-(3-Chloropropionyi)-2,3-dihydro-1H-indole-3-carbonitrile (3.07 g,

0.031 mol; see step (v) above), 9-0xa-3,7-diaza-bicyclo{3 3.1]nonane-3-
15  carboxylic acid tert-butyl ester (3 g, 0.031 mol; see WO 01/28992) and
potassivm carbonate (6.43 g, 0.0465 mol) were taken in dry acetonitrile
(30 mL) and stirred at 60°C overnight under a nitrogen atmosphere. The
reaction mixture was filtered and concentrated under reduced pressure to

provide a crude product. This product was then purified by colurnn o
20  chromatography using methanol in DCM as eluent to yield the sub-title
compound as pale yellow solid. Yield: 5 g.

(vid)

carbonitrile, hydrochloride salt

25  tert-Butyl 7-[3-0%0-3-(5-cyano-2,3-dihydro-1 H-indol-1-yDpropyl]-9-oxa-
3,7-diazabicyclo[3.3.1]nonane-3-carboxylate (5 g, 0.017 mol; see step (vi)
above) was taken up in 50 mL of dioxane that was saturated with HCI gas.
The mixture was then stimed for 1 h under nitrogen atmosphere at RT. The



This salt was then taken up in DCM NaHCO3 (200 nlL, 1:1) and the resulting
mxture stirred for 1 h at RT. The conmpound was extracted with 10

di chl oro hed with water, brine and dried overp ate. 3
Sol vent g&é‘b%&%ﬁ%under reduced pressure yielded 3.4 él?ﬁ%jr?gglﬁd%ﬁe
compound as white solid. Preparation F

4~ 12-f 7- (2- Ami noet hyl ) - 9- oxa- 3, 7- di azab73:yc|of3 3.tlu -3-vlletho 1- 15
benzonitrile, trjhydrochl orlkde salt (i)

(2- %7| 12- (3 5 @ddxmgwuhgmlaagléh@réngds@nﬂ% 3- vyl
I
(5 (6 bea 3 VAl actoowefsffa? &@%ﬁgﬁ@@f@ﬁ%&éﬁbﬁm@s@@d ten-butyl 20

ester, 2,4,6-trimethyl benzenesulfonic acid salt (10.1 g, 21.3 mmol; see 3-
VIO 02/ 83690) was m xed with 4-(2-bronoet hoxy)benzonitrile (5.37 g, 23.7
mol ) and Ké%%%ﬁﬁgé@g 74.6 mol) in acetonitrile (200 nm.). The m xture
was refluxe before further K2CCB (2.88 g 21 mmol ) was added and
the mxtu e . - re 25 was
filter edL%nJi’ rtl-gf*l‘f i ed by

chr omat ogr apifddenfAR sil C8, 100X500 mm CHBCN/ NH40°\C buffer with 0.2%
formc aci d;—G—é"Cﬁ"é'th' 40-80% acetonitrile). The product was freeze- dried
and the diacetate was isolated. (10.8 g, 94.5%yield.) WO 2005/123748

PCT/ SE2005/ 000891 75 (ii)

4- (2-[ 7- ( 2- Af) Ne@-BydmhoéthyRad-dyanahienzenssuifohamide3. | | non- 3-yl | et hoxy} -
benzonitrile, trihydrochloride salt Hydrochloric acid (140 mmol, 35 nL of a
4 M sol uti onToandcosenied sotionafdebromosthylamsne hytmgesbromided122hg, di acet at e

| f 2-
Saéogheiﬂ)x% %fni‘olmaacckcm@gwgnermp@mg addectiripthyleming 8ad ban o

El'ﬁretrlejg I .este)ran&eg éﬁ?’&@ }ggp%g%tﬁ#w- ov.e) bn di oxane (50
0.0486 mol) in dlchloromethane was added, dropwise. Stirring was
continued at RT for 1 h. The reaction mixture was diluted with
dichloromethane, washed with water, followed by brine, then dried over

15 sodium sulfate. Solvents were evaporated and the residue crystallized from
petroleum ether to give 12.5 g of the sub-title compound as a pale yellow
solid.

(i) 7-[2-(4-Cyanobenzenesulfonylamino 11-9-0xa-3.7-diazabicycl

20 [3.3.1lnonane-3-carboxvlic acid tert-butyl

O

A suspension of N-(2-bromoethyl)-4-cyanobenzenesulfonamide (5 g,
0.017 mol; see step (i) above), 9-oxa-3,7-diaza-bicyclof3.3.1jnonane-3-
carboxylic acid zert-butyl ester (3.96 g, 0.0173 mol; see WO 01/28992) and
potassium carbonate (3.6 g, 0.025 mol) in acetonitrile (50 ml) was stirred at
25 60°C overnight. The reaction mixture was filtered and the solvent
conceptrated under reduced pressure to yield the crude product, which was
purified by column chromatography (using methax:rol in chloroform as the
eluent) to yield (5 g) of the sub-title compound as pale yellow solid.



—1260—mol)—of 4 M HO solution was added, after which the reaction mxture
was stirred for three hours and then evaporated. The residue was C to
di ssolved in water and washed with diethyl ether. Freeze-drying of the ]
aqueous phase gave 8.3 g (97% the title conpound as a white solid. 1H NWR
(D20): S WOGSsMP3M8H), 3.22 (m 4 H), 3.65 (m 2 H), 3 BAURE2005000891, ¢ tp
2 H, 3.9 (m 2H, 4.36 (bs, 2 H, 4.57 (t, J =4.6 H, 2 H, 7.16 (d, J-
=9 Hz), 7.79 (d, J =9 Hz). 15 13C NwVR4(D20): 833.2,52.4,53.0,53.4, 53.9,
59.2, 63.7,101.4, 113.1, 117.6,132.3,158.5. Preparation G
4- (2- Br onpet (i) ) - 4-Cyanosy-d24D hotdiaxabibgaiaENe. 1 hitsh-Bivliethyl]benzene-
3.4-Bi s(di fl uoronet hoxy) benzal dehyde 3, 4-Di hydr oxybenzal dehyde (20 g, 0.144
mol ) and potsadfonamidar bonate (40 g, 0.2898 nol) were taken up in dry DVF (I
L) and cooled to -78C. A Dewar condenser was fitted and freon gas (CHCI F2)
was passed tH%@Cﬁaﬂ@ben@a@&ﬂlfﬂﬂmm&ﬁfﬂﬁﬂmﬁ,T-hbaﬂaelaswlofa-gn'b]*c ure was
stirred at 85C 25 overnight. _golv nt was evaporated upder reduced pressure
and the resiipaneHus P&%l : &@%ﬂwfﬁsmé(ﬁjrﬁﬁ%ﬁvp&ﬂgﬁbgﬁ)%@t@l‘ﬂn(usi ng

petrol eum et her J et hyl acet,ate as el uent). i el d t,he sub-title corrpoundc
as a pal @ yém’é\/éd]m[qﬁf]‘xmmeeib@i%sam«éam%@ﬂB ]&@W@HYO@%OOSM - 76
(i) Methyl tr nﬁ'}%nﬁ'tﬁﬂﬁsgg nicgr%&(})ﬁ(fi de . To @OEJ‘%P@? of t r'.pher}ﬁphosphi ne
(30 g, 0.11A9BAr Sas) Y”&B@”ﬁ g8 ‘ﬁ?l‘e’%‘f‘) ESOHG 1y |
0. 1756 ol) QLOPMIRG o AR %dhe afet Vidling The HC s of B8ORS © Tor 15
m n under a nlé'sﬁrgogen at nosphere. @ngu ?-II e corrpoung’ 0 as a
col ourl ess 3 | Mekeh ipli TSEM Lad.1-19 $+a30 9. (111)1
-Bis(difl uo?%%?ﬂgy\}??% Vi n?ﬁlt])lgrgene MHGGQ(ZWﬂ, I.I‘?ﬁidjt’hc
resuiting mixture stirred for 1 h at RT. The compound was extracted with
10 dichloromethane, washed with water, brine and dried over sodium sulfate. o

Solvent evaporation under reduced pressure yielded 3.4 g of the title

compound as white solid.

Preparation F

4-{2-[7-(2-Aminoethyl)-9-0xa-3.7-diazabicyclol3.3.1nop-3-yllethoxy}-
15  benzonitrile, trihydrochloride salt

@ (2-{7-[2-(4-Cyanophenoxylethyll-9-oxa-3.7-diazabicyclo(3.3.1non-3-
yljethyDearbamic acid fers-buty] ester, diacetate salt
[2-(9-Oxa-3,7-diazabicyclo[3.3.1]non-3-yl)ethyljcarbamic acid tert-butyl
20  ester, 2,4,6-trimethylbenzenesulfonic acid salt (10.1 g, 21.3 mmol; see 0
WO 02/83690) was mixed with 4-(2-bromoethoxy)benzonitrile (5.37 g,
23.7 mmol) and K,CO; (7.44 g, 74.6 mmol) in acetonitrile (200 mL). The
mixture was refluxed overnight before further K,CO5 (2.88 g, 21 mmol) was
added and the mixture refluxed for an additional 8 b. The reaction mixture
25  was filtered and evaporated. The product obtained thereby was purified by
chromatography (kromasil C8, 100X500 mm, CH,CN/NH,OAc-buffer with
0.2% formic acid; Gradient 40-80% acetonitrile). The product was freeze-
dried and the diacetate was isolated. (10.8 g, 94.5% yield.)



Potassiumtert-butoxide (6.7 g, 0.0683 nol) was taken in dry THE (25 nL) io0
and stirred at OC under a nitrogen atnosphere for 15 mn. Methyl

“triphenyl phosphoni umiodi de (27.6 g, 0.0683 nol; see step (ii) above) was

t hen addeq,{ 56?)'5)1 by 3, 4-bis(difluoronet hoxy)benzal delpyigee2085/@0s99. 034
mol ; see step (i) above). The reaction mxture was then stirred for 1 h at
RT, before being quenched with water. The organic solvents were is

evapor at ed under reduced pressure and the aqueous |ayer extracted with

di chl or onet hane, Eva oratlon of the soI vents foI I ovved by chromatoraphy of
t he residue . PN Oy DnProp il cto3i3l lnok :

g 20 (iv) 24S140DHIIEY )phenvl | et hanol To a sol ution of
above) I n 2ot 0555“"%@11%@&%98?355%03 a ek onag%msﬁﬁﬁﬁétee?o%l L)x |
& 60C for 1 e%@%ﬁl&ﬂﬁi’%%‘t%ﬁﬁwﬁﬂ#ﬁa?e&%ssaéé@i@ VB4R, was docomposed
wth 2 Whaa P opRendy BB B3R A byl diais [hih PERYIARR®, | g

wi th dichl Ol’mttm_[}_ﬁl %&{ @%237 chg_li_:l/g i ggfg é&%dﬁ’dﬁn@\;’.i@d over

sodi um sul fate. Sol vent 91 77 evaporation

under reduceghr qHBUeaCHEY Rk GHstirbll at ROORLAILHAS ARoHRr S pik) | ow | i qui d.
Yield: 6 g. (v) 4-(2-Bronoethyfl-I. g bi s(di fl uor omet hox;(/)) benzene 5

2-[ 3, 4- Bi s( diZebunnmmiiepohd M HCesohtGied was atldéd, after Gviieh trendeactiae step (iv)
above) and trlphenylphosphlne (12.6 g, 0.048 nol) were taken up in

di-chl or onet hoRugel w@s stijred for toee gelrs and cherCByaporaddo The residug wasl ) in
dlnélrororret hane was,  added dropwi se, and the nmixture stirred ét RT overni ght

u a M t rdigtived invigkaaad washed awith disthyliother: Frpess-dnyngekbin
aqueous phase gave 8.3 g (9_7%) the title compound as a white solid.

'H NMR (D;0): §2.78 (m, 4 H), 3.22 (m, 4 H), 3.65 (m, 2 H), 3.71 (t, J =
4.6 Hz, 2 H), 3.91 (m, 2 H), 4.36 (bs, 2 H), 4.57 (t, J= 4.6 Hz, 2 H), 7.16 (d,
J =9 Hz), 7.79 (d, J = 9 Hz).
15 BCNMR (D,0): §33.2,52.4,53.0, 534, 53.9, 59.2, 63.7, 101.4, 113.1,
117.6, 132.3, 158.5.

Preparation G
4-{2-Bromoethyl)-1.2-bis(difluoromethoxy)benzene
C. 20 (i) 3.4-Bis{difluoromethoxy)benzaldehyde
3,4-Dibydroxybenzaldehyde (20 g, 0.144 mol) and potassium carbonate (40
g, 0.2898 mol) were taken up in dry DMF (1 L) and cooled to -78°C. A
Dewar condenser was fitted and freon gas (CHCIF,) was passed -through the
reaction mixture for 1 h. The reaction mixture was stirred at 85°C
25  overnight. Solvent was evaporated under reduced pressure and the residue
purified by column chromatography over silica gel (using petroleum ether in
ethyl acetate as eluent) to yield the sub-title compound as a pale yellow
liquid. Yield: 11 g.



lo the filtrate concentrated under reduced pressure and the residue purified
by colum chromat ography over silica gel (using 20% ethyl acetate in N
petrol eum ether as eluent) to give the title conpound as a yellow |iquid.
Yield 5. Wgnogﬁlﬁq,@par ation H 4-Fluoro-N12-(9-oxa- 3. 7- gcasrzdesapsbol 3. 3. |

| non-3-yL[T-et | - benzene sulfonam de (i) N (2-Bronp-ethyl)-4-fluoro
benzenesul fonam de 4-Fl uoro benzene sul fonyl chloride (8 g, 0.0411 nol) was
added dropwise at C 20 0 Cto a sol utlén of 2-bronoet hyl am ne hydrogen

brom de (10.2 , amne(143n1 0.1029 not) in
dry dichl or(g room tenperature for 1 h under

S :gefzdamfg@hﬁpnﬂzmm@%gam S FL B A", v
and 11 9 048l SRRRUDES BMbIOT Y %ﬂ%‘?@ﬁ*é’%ﬂ?@%@gﬁ%ei’4mess‘”e

Fl uor o- benzgaagHlat pHdthaBinpeRkareliby 13 n¥maiited o figh g3 1 )
lnonane- 3-carboxylic acid tert-butyl ester WO 2005/ 1237 PCTI SE20051000891

78 A sugpergbaitlecddohpdindfopnedes Rydolodrédswelid; whivtewas fikibaibaidigen’ 9.

0.0179 nol; see step (i) above) and 9-oxa-3, 7-di aza- bi cycl o[ 3. 3. 1] nonane- 3-
carboxylic deied. t¥eld:[Btyl ester (11.2 g, 0.159 nol; see WD 01/28992) and
K2C03 (9.7 g, 0.0798 nol) in dry acetonitrile (70 mM) was stirred at 60 C 5
over ni ght under nitrogen atnosphere. The reaction m xture was partitioned
bet ween bri ne, and eth acet ate 0F ganl c layer was washed with brine and

dried over - L _&Q&ﬂl&éﬂ@n under reduced pressure
in petro Eﬁaoﬁqs‘ﬁ‘ﬁi%acm SRS ﬁf??& 01asacl iBas ket it S TR 25 am sﬁf?&f”‘g
10 and stirred at 0°C under a nitrogen atmosphere for 15 min. Methyl
triphenylphosphonium iodide (27. 6 g, 0.0683 mol; see step (ii) above) was
then added, followed by 3,4-bis(difluoromethoxy)benzaldehyde (8 g, 0.034
mol; see step (i) above). The reaction mixture was then stirred for 1 h at

if]

RT, before being quenched with water. The organic solvents were

15 evaporated under reduced pressure and the aqueous layer extracted with
dichloromethane. Evaporation of the solvents followed, by chromatography
of the residue over silica gel (using petroleum ether in ethyl acetate as
eluent) afforded the sub-title compound as a pale yellow liquid. Yield:6.5 g

20 (iv) 2-[3 4-Bis(difluoromethoxy)phenyljethanol
. To a solution of 1,2-bis(diflnoromethoxy)-4-vinylbenzene (10 g, 0.0431

mol; see step (iii) above) in 25 mL of THF was added, dropwise, borane-
methyl sulfide complex (10 mmol; 10 mL of a 1 M solution in THF). The
resulting mixture was stirred at 60°C for 1 h, before being cooled to RT.

25 Excess borane was decomposed by adding few drops of water and the
resultant mixture refluxed for 1 h with 2 M NaOH (100 mL) 50% H,0,
(87 mL). The mixture was then extracted with dichloromethane, washed
with water and then brine, and dried over sodium sulfate. Solvent



3 to Yield: 4g (iii)

4- Fl uoro- N-f 249- oxa- 3. 7-di aza-bi cvcl of 3. 3. 1 I non-3-vl )-ethyl | -

benzenesu hydrochl oride salt HCl in di oxane 5 dded to
a sol uti ok‘t‘g?"w’fﬁ"’(4 Fl uoro- 15 R SERosIBRs R
“benzenesul f onyl ami no) - et hyl') - 9- oxa- 3, 7- di aza bi cycl o[ 3. 3. 1] nonane- 3-
carboxylic acid tert-butyl ester (4 g; dee step (ii) above) in dry di oxane
(50 mM) at RT and the reaction mxture was stirred at RT for 1 _h. Di oxane
was decant @cyappﬁa@@npmdﬂ&ﬁ@@dmwgﬁbqsubﬂﬁlecﬁoynmn@dr@&a@alner (three
times) and d er.,.v mto give the title conpound as pale yell ow 20
solid.Yield¥ B‘g]éq gfa%oig'lonl 4- Cyano- N net hyl - N-f 2- (9- oxa

3. 7-di aza- bi cycl of 3. 3. 11non 3-yl)-ethyl]- benzenesn onam de. hydrochl oride
salt 25 (i) 4- q/ano N- et hyl - N- ( 2- oxo- et hyI) benzenesul f onam de

4- Cyanobenz N ri §Q. 1) in 50 mM of dry DCM was
added at 0 g@f J?}&gkﬁ\% dch 2.67 g, 0.0356 nol) and

71 ¢ ogen Sat g %%éhﬁs@aﬂﬁ %%P@S%P%%@‘@'#?@’%%@ R, oo

2005/ 123748 )S%(p HE%? @’MSGEJ extract ed wth
di chl or onet ha?% Qﬁﬁ g’?/ljg pm\%g\s@?wgged w t i V\%%g\r,@%n ?hlsjne and dried
over sodi Umcﬁéﬁlﬁﬁirﬁethﬁﬁé¥ mI9\aREVodlddod 07T eCBELAS0RE, 0.088 MbI§ idf f or ded
crude product as solid his solid was then washed w th petrol eum et her

(three ti mesjickorbrdethade wadeidded dvapowisen 4nd the neixtire stiedtat R conpound (5. 18
g) as white solid. (ii) 4Cvano-N-nethyl-N (2-oxo-ethyl)-benzenesul fonam de
Dry DVBO (5.0@rjghbundss mmOgen/aaneajﬂnem t Bhereastion inixture wasdiijgredhl ori de

(4.1 g, 0.0323 nol) in dry 8100 m ). and stirred at RT for 30 m n under
_ 10 the filtrate concentrated under reduced pressure and the residue purified by

column chromatography over silica gel (using 20% ethyl acetate in
petroleum ether as eluent) to give the title compound as a yellow liquid.
Yield 5.2 g.

15

benzenesulfonamide

(1) N-(2-Bromo-ethyl}-4-fluoro-benzenesulfonamide
4-Fluoro benzene sulfonyl chloride (8 g, 0.0411 mol) was added dropwise at

C 20 0 °C to a solution of 2-bromoethylamine hydrogen bromide (10.27 g, 0.0501

mol) and triethyl amine (14.3 mi, 0.1029 mol) in dry dichloromethane (100

ml) and stirred at room temperature for 1 h under nitrogen atmosphere. The

reaction mixture was diluted with water and extracted with ethyl acetate.

Organic layer was washed with water and brine and dried over sodium

25 sulfate. Solvent evaporation under reduced pressure afforded the sub-title
product as a liquid. Yield: 11g

(ii) 7-[2-(4-Fluoro-benzenesulfonylamino)-ethyli-9-oxa-3.7-diaza-bicyclo[3.
3.1Inonane-3-carboxylic acid tert-buty] ester



C to nitrogen atnosphere.
4- Cyano- N- net hyl - N- (2- oxo- et hyl ) - benzenesul fonam de (5.17 g, 0.0215 nol;
see step (i) above) in dry DCM (30 m) was added at RT and stirring

conti nuedywij 20ifdnnf9fs 2 h. The reaction m xture was quenchgdspbgso00891
triethylamne (10.85 g) at -78 C and slowy warned to RT. 10 % G tric 15 _

acid was added and the conpound was extracted with dichloro nethane. The
conbi ned organic | ayer was washed with Aater and brine and dried over

sodi um sul fate. Sol vent ev ted u reduce ressyre to.gi t he
SUb-{1t1e cohpiRantano ot o N-OsByanP g Hibhc bl esibarde L Bat ep vi
ot (a0vano. SRS ET o8 hoer O abote anfbrse 3 Tiiazachisyclotd 3 A npraps 3-
bi cycl of 3. 3. s N NANETe | & 1t-er sier ' step (ii)”
product 4- &g{r\wgaﬁ?ﬁ%ﬁﬁﬁloxo- e@f}y?)gg %%’é}?&%ﬁ%fmm%ﬁ%g‘{?%), and
9- oxa- 3, 7- di ' 3 ' | epyl ester
(4.95 g; sema%g%%@%nﬁdgg?@ gg?tgﬁj(ﬂiifé?t’ﬁyﬂ]? ?%Sﬁr(ﬁdé t(S)dr?o‘rtr:et hane *
(50 nl) was oveidigRtuideritlogen dtiosplieré."FRe réReloRdniuid (1.96 g,
0.0312 nol) was %%ged %nd S i?ri ng continued at RT overﬁ% t under nitrogen
at nospher e. behweedrebring amdnethylugcetatenOrgamsiod whi wvashéd witlebtinacindd Wit h
di chl or onet hane, washed wit hyV\O 2005/ 1%%‘?48h%l SE20051000891 80 water and
brine and didried over seditimnsudfats.aSelvest| aveporaticap undtre deduvedr prassukeced
- pressure and the residye was purified by colum chraomat O%a&; over silica
giyeae

gel using 2dobpw clama chromagegraphieowetesiler gel usng % gtate

. ey ETA]
o) L O angh edRLerR. Abh 58 Glisas Soiisdthe Bi-Le fomaound, 8% 2sqhd-. ot héll-

benzenestgl Qﬂgﬁt__{p&& hydrochl ori de salt :

(ii1) 4-Fluoro-N-[2-(9-0xa-3 ,7—diaza—bicvc16 [3.3.11non-3-yl)-ethyll-

benzenesulfonamide ., hydrochloride salt

HCl in dioxane (50 ml) was added to a solution of 7-[2-(4-Fluoro-
15  benzenesulfonylamino)-ethyl]-9-0xa-3,7-diaza-bicyclo{3.3.1Jnonane-3-

carboxylic acid tert-butyl ester (4 g; see step (ii) above) in dry dioxane (50
ml}) at RT and the reaction mixhure was stirred at RT for 1 h. Dioxane was
decanted, precipitated solid was washed with dry diethyl ether (three times)
and dried under vacuum to give the title compound as pale yellow
20 solid.Yield :3.55g o

benzenesulfonamide. hydrochloride salt
25 (i) 4-Cyano-N-methy]-N-(2-ox0-ethyD)-benzenesulfonamide

4-Cyanobenzenesulfonyl chloride (6 g, 0.0297 mol) in 50 ml of dry DCM
was added at 0 °C to a solution of N-methylethanolamine (2.67 g, 0.0356
mol) and triethylamine (7.49 g, 0.0742 mol) in dry dichloromethane (75 ml)
under nitrogen atmosphere and stirred at RT for 2 h. The reaction mixture



Step (iii) product 7-{2-[(4 Cyano-benzenesul fonyl)-net hyl - am no] - et hyl } - 9-
oxa- 3, 7-di aza bi cycl o[ 3. 3. 1] nonane- 3-carboxylic acid tert-butyl ester (2.2
'g) to was dissolved in dioxane (10 mM) and to which HO in dioxane
(saturate ’0%@%@974@63 added drop by drop at RT under nijgesnosainsesphere.
- Sol vent ecanted, the precipitated solid was washed with dry di et hyl
ether (three tinmes) and dried under vacuumto yield the title conpound (2
g) as white powder. 15 Preparation J 79

betoon 1 i1 anah eerehel Witk ekt Hind ektBeRanth AhuSomethane. rganit layer "<}
RN R i b+
-[ 2- (9- xa- 3. 7-di.aza- bi - - : b 6.5 g,
005 ol - esyepiSuRe afect Brenlafllelr SR oo ACRE SN T fyj| oster
6.0 g, 0.025%+1; . : '

(a‘cet ogi tril e%g\l/\l/aals)wsli ﬁ%egfag?é%gﬁ% é%%?lgﬁgﬁ?mﬁgég’?éggﬂ @fz a ﬁo‘g-’%ﬁg#fl%&:g%hrey

r eact i on sM XadhEmYBive Hicandifb tanpbuaa5 18 A wile: sdid.t T ate vas

concentrated under reduced pressure’ The res@?ue was purified by col umm
chromat ography over silica gel using 20 % ethyl acetate in petrol eum et her
as eluent to yield sub-title conpound (3.5 g) as a liquid. WO 2005/123748

PCT/ SE2005/ qEy arfikN-inethy-N-(2-oxo-ethyl)-benzenesulfonamide
2-[7-(3- Ami no- propyl )-9-oxa-3, 7-di aza-bicyclo[3.3.1 | non-3-yl |-
ot hoxy} - bendan DMS® (8108xg0:045mel), wenadda tecs salafioniof ogaly) chissidadded. t o a
sol ution of %3-{7- &2-(4- Cyan . .

phenoxy) - et K1) £.9.8%23 mob) i dryDEM (E0b3d) and stirsed at Kl fos 30 mipyindet ar banl i ¢
acjsl tert-butyl ester .5 g, fromstep (i) above) in 5 M of dry dioxane
a ti ri%ed IHEBPEFN RUBYSPRFIG nder nitrogen at nosphere. Di oxane

4-Cyano-N-methyl-N-(2-oxo-ethyl)-benzenesulfonamide (5.17 g, 0.0215
mol; see step (i) above) in dry DCM (30 ml) was added at RT and stirring
continued at RT for 2 h. The reaction mixture was quenched with
triethylamine (10.85 g) at ~78 °C and slowly warmed to RT. 10 % Citric
15 acid was added and the compound was extracted with dichloro methane.

The combined organic layer was washed with water and brine and dried
over sodium sulfate. Solvent evaporated under reduced pressure to give the
sub-title compound (4.97 g) as yellow oil. This was taken for next step with
out further purification.

(1) 7-{2-1(4-Cyano-benzenesulfonyl)-methyl-amino]-ethyl }-9-0xa-3.7-
diaza-bicyclo[3.3.1Inonane-3-carboxylic acid tert-butyl ester
A mixture of step (ii) product 4-Cyano-N-methyl-N-(2-oxo-ethyl)-
benzenesulfonamide (4.97 g), and 9-oxa-3,7-diaza-bicyclo[3.3.1Jnonane-3-

25  carboxylic acid fert-butyl ester (4.95 g; see WO 01/28992) and acetic acid
(1.7 ml) in dry dichloromethane (50 ml) was stirred at RT for 3 h and then

* cooled to 0 °C. NaBH;CN (1.96 g, 0.0312 mol) was added and stirring

continued at RT overnight under nitrogen atmosphere. The reaction mixture

was quenched with water, extracted with dichloromethane, washed with



was decanted, precipitated solid was filtered and washed with dry diethyl

ether (3 tines) and dried under vacuumto give HCl salt of the title

conmpound (1.7 g) as white powder. 10 Preparation K

4-{3-1 7- o Ak /Reriy ouyl- 9-oxa-3 7-di aza-bicycl o[ 3. 3. I | nefysevéaiecoser

nr opoxyl - benzonltrlle hydrochloric acid salt (i) .

(3 {7-]3-(4- Cyano- phenoxX): propyl | - 9-oxa-3.7-di aza-bic vcl o[ 33. 1] non- 15
3-vli-nrovyl)-carbamc acid tert- butyBOester The sub-title conmpound was made

in anal ogy with preparation 7 (i) above u3|qg

4- [ 3- (9- Oxavaderrand] bine Bpd gieied [oyessadinarswfate) Splvepiswapomsed under i e i n

pl ace of 4- [2 (9- xa- 3, 7 I.aza- pj cycl of 3, non- 3-yl ) -ethoxy]- benzonitrile
(see WO 01/5disd)pressige ap )thf‘41°§ mﬁﬁﬁg@& Ly columa chromatography

o cuntor (Sessbul BT Bl HA Ui fotblm UPLALE TS 1
(3-{7-[3-(4 9. oxa- 3, 7-di aza- bi cycl o[ 3. 3. 1] non- 3-
yl }-propyl )su%&%d% @%%gﬁyaﬁﬁb&ﬂ (gster (3.5 g) fromstep (i) above was *

25 take? in 25 nll of di oxane (saturated with HC gas) and stirred at room
u

-iU

tenperature for 30 nmn under nltrogen at rmsphere Di oxane was decanted, the
solid was A 5 2t RV Lix P @ G
yleld(ZS‘Cﬁ')ﬁhﬁ 25 , 3.3 oS
PCT/ SEZOOSIeQQ@%MM@aﬁﬁ@é 'ﬁﬂrrdehﬂoﬁ@ N—f3 (9 oxa- 3, 7-di aza- bi cvcl of
3.3. 'l non-3=XT)~- oropyl enzenesulTonam de hydrochloric salt (i)
N- (3- Br onp-Stew (i Wy Jr{ D HAzEpamrbénmarsuionyl)4ndtitpirahian] eikyl) L9-ony |
chloride (5 g, 248 m)lf was added dropw se to

oxa-3 7—chaza-b1cyc 0[3.3.1lnonane-3-carboxylic acid tert-butyl ester (2.2 g)

10  was dissolved in dioxane (10 ml) and to which HCI in dioxane (saturated, 20
ml) was added drop by drop at RT under nitrogen atmosphere. Solvent was
decanted, the precipitated solid was washed with dry diethyl ether (three
times) and dried nnder vacuum to yield the title compound (2 g) as white
powder. |

15

benzonitrile

(1) (3-17-12-(4-Cyano-phenoxy)-ethyli-9-oxa-3,7-diaza-bicyclof3.3.1inon-3- o

20  yl}-propyl)-carbamic acid tert-butyl ester
A suspension of 4-[2-(9-Oxa-3,7-diaza-bicyclo[3.3.1]non-3-yl)-ethoxy]-
benzonitrile (6.5 g, 0.02 mol, see WO 01/28992), (3-Bromo-propyl)-
carbamic acid tert-butyl ester (6.0 g, 0.025 mol) and dry K,CO; (13.08 g,
0.0946 mol) in 40 ml of dry acetonitrile was stirred at 60 °C overnight under

25 N, atmosphere. The reaction mixture was filtered through celite and the
filtrate was concentrated under reduced pressure. The residue was purified
by column chromatography over silica gel using 20 % ethyl acetate in
petroleum ether as eluent to yield sub-title compound (3.5 g) as a liquid.



a solution of 3-bronopropyl am ne hydrobrom de (6.61 g, 0.0302 nol) and
“triethylamne (6.26 g, 0.062 nol) in dry dichloronethane (50 ml) at 0 C and
stirred at roomte erature overnight under nitrogen athgnie

_ reaction Wey2 oéfﬁ{é ed with water and extracted with dichi ororrg{fsﬂ]ag?g? The 10
organic | ayer was washed with water, brine and dried over sodium sul fate.
Sol vent evaporati on under reduced press&lre afforded the sub-title conpound
(6.39 g) as a solid. This was used in the next steIo wi t hout further

purifi cati or(ii) §-{2-{J-(3-Amino-propyl)-9-0xa-3,7-diaza-bicyclo[3.3.11non-3-yi|-

7-f 3- (4- Cvano- benzenesul f gnyl am no) - propy11- 9- oxa- 3, 7-di aza-

bi cycl of 3. 3. oxy is acid tert-butyl ester A suspension of

(1) above)  airknt 15 R Fanvaiea i ”'Pi@fs‘%‘a”%ﬁ@%a@f@gfocaseﬁ@pr@ Gl "

¢ 0. 0735 ﬁi?y@ﬁympﬁeawﬁ.ﬁﬁyﬂ?? 3 e SR ARS8 ovorni gn
{111 at o e DO At A et Sl bl Gt vt *t?éi‘i aPéE{fﬁﬁ%? B e
pet ol oum o RerBoSE R R Bk 1 K ALE 51%3#‘91“55%%% éﬁef%sf%ﬁ*@é 5) as a

solid. (ii1)wds Q¥ededt s&ﬂwhsaﬁﬁeﬁu%dw thyPr opy! | -
benzenesul fonam de hydr%%ﬁ oric acid salt W) 2005/ 123748 PCTI sﬂ%oo /000891

83 7-[3- (4-dt@nq3 bemesnead Hhsd! @ideroyadui@pitb] m13s£1tobfaﬂ@e hitkycl of 3.

3. 1] nonane- 3-carboxylic acid tert-butyl ester ( 9 g, see step (ii) above)

was taken i rcodipodndofl. Figpaswhitesgdwderof di et hyl et her (saturated with HO

gag) was added and stirred for 1 h at RT under nitrogen atnosphere. Sol vent

5gs de®anted. The solid was washed with dry diethylether (4 tinmes) and

dried under vacuumt(kgi ve the title conmpound (5.3 g) as a white solid.
Preparation K

ropoxy }-benzonitrile hydrochloric acid sal

(@) (3-{7-[3-(4-Cyano-phenoxy)-propyll- 9-0xa-3.7-diaza-bicyclof3.3.1Inon-

15 3-vi}-propyD)-carbamic acid tert-butyl ester

The sub-title compound was made in analogy with preparation J (i) above

using 4-[3-(9-Oxa-3,7-diaza-bicyclof3.3.1non-3-yD)-propoxy]-benzoniirile
in place of 4-{2-(9-Oxa-3,7-diaza-bicyclo[3.3.1]non-3-yl)-ethoxyj-
benzonitrile ( see WO 01/28992).

Dpropoxy}-benzonitrile hydrochloric acid salt

(3-{7-{3-(4-Cyano-phenoxy)-propyl]-9-oxa-3,7-diaza-bicyclof3.3.1]non-3-

y1}-propyD)-carbamic acid tert-butyl ester (3.5 g) from step (i) above was
25 taken in 25 ml of dioxane (saturated with HCI gas) and stirred at room

temperature for 30 min under nitrogen atmosphere. Dioxane was decanted,
* the solid was washed with diethyl ether (3 times) and dried under vacuum to
yield (2.8 g) of the title compound as white powder.



Preparation M 4-f7-(3-Am no- propyl)-9-oxa-3.7-diaza-bicyclof 3.3.1I

| non-3-vineth 1o benzonitrile hydrochloric acid salt (i) )
7- (4- Cyano- benzvl) - 9- oxa- 3, 7-di aza- bi cycl of 3. 3. 1l nonane- 3-carboxylic acid
tert - but wo essas3748 suspensi on of 4-brononet hyl be nzoni tpal/se24850088910. 054
nmol ), 9-oxa 3,7- diaza-bicyclo[ 3. 3.1l nonane- 3-carboxylic acid ten-butyl

ester (11.5 g, 0.0439 15 nol; see WD Q1/28992) and dry K2CO3 (21.2 g, 0.153
nol) in 200 mM of dry acetonitrile wadsstirred at 60 C overni ght under N2

at rmsphere.EThe .reiction m xture was filtered through celite and filtrate
was concent i er reduced pressure. The residue was purified by colum

chromat ogr ap reihica gel . 0.. 10,9 ~ tate j;n petrol eum et her
C 20 as el - ' A dyiges o[ -3, 1oy ﬁgﬁhuﬁn%s col orl ess

liquid. (i igiﬂégﬁ%_}}%ﬁiﬁ%é%%ﬁ?ﬁl@iﬂ%@t(ﬁ 3.3. Il non-3-3l et hyl ) -benzonitrile ;
hydr ochl ori - 4- = 9- 3, 7-di aza

bi cycl of 3. §; E%&iﬁlggé#ﬁaﬁqu. en%%gg_&ﬁ&{t yl ester fromstep (i)
above (10 g) wWas taken | 0 oxane Saturated with HCl gas) and '

sti rredsf or4-CybnétienZenssudfonyD chiceiden(S Sl0034R ei¢l) wasoadued d‘stEw@@C&ﬁt ed, the
e

precipitated Solid was filtered, washed with dry diethyl er (4 tines)
and dried uwstiutivaof BrbtamgpropylahindVBydootrotidde 46.62C/ GE30QThODABAL 84 salt

of the sub-title conpound (7.5 g) as a powder. This was directly taken for
next step wilethylaminer(6i26r g,/0062 mol) indry dichioromethane (50 mi) at 0 °C and
3-f7-(4-Cvano- henzyD- 9- oxa- 3, 7-di aza- hicycl of 3.3.11non-3-yl1- 5
propel | - carsbiEiedc ahdpem denoppiatyte evemught vuder aitrogemfatrogphetra 17 - di aza
bi cycl o[ 3.3.1jnon-3 yl-nethyl)- benzonitrile hydroghl.oride, (6. , 0.021
ol 7t o SERE s uADpd itk vl A et Xith i OTehetens. TR oy
(3.93 g, 0.4 é‘gm@%}era@gls Wakhed with water, brine and dried over sodium sulfate.

Solvent evaporation under reduced pressure afforded the sub-title compound

(639 g) as a solid. This was used in the next step without further
purification

15 (i) 7-[3-(4-Cyano-benzenesulfonylamino)-propyl}-9-oxa-3,7-diaza-
bicyclol3. 3.1lnonane-3-carboxylic acid tert-butyl ester
A suspension of N-(3-Bromo-propyl)-4-cyano-benzenesulfonamide (6.39g,

0.021 mol; see step (i) above), 9-oxa-3,7-diaza-bicyclo[3.3.1]nonane-3-

carboxylic acid ferz-butyl ester (4.32 g, 0.0189 mo! see WO 01/28992) and o
20 dry K,COz; (10.16 g, 0.0735 mol) in dry acetonitrile (70 ml) was stirred at

60 °C overnight under N, atmosphere. The reaction mixture was filtered

through celite and filtrate was concentrated under reduced pressure. The

residue was purified by column chromatography over silica gel using 5¢ %

ethyl acetate in petroleum ether, as eluent to give the sub-title compound
25 (4.29 g) as a solid.

(iil) 4-Cyano-N-[3-(9-o0xa-3.7-diaza-bicyclo[3.3.11non-3-y)-propyll-
benzenesulfonamide hydrochloric acid salt




K2CO3 (8.24 g, 0.059 nol) in 27 m of dry acetonitrile was stirred at 60 C
.10 overni ght under N2 atnosphere. The reaction mxture was filtered through
celite and filtrate was concentrated under reduced press ' (7.5 9)
of the sY¥IBWSHrpound as pale a liquid. (iv) PeriskAoHotfdr
*4-17-(3- Ami no- propyl )-9-oxa-3. 7-di aza-bicvclof 3.3.1 |Inon-3-Ylnetl1lyll- 15
benzonitrile hydrochl oride 83

{3-[7- (4-Cyano- beuzyl) - 9- oxa- 3, 7-di aza- bi cycl o[ 3. 3. | ] non-3-yl ] - propyl }-

car bani ¢ aC|H[Bé#{(;jtanoy«bemn@uﬂony@mm%pmmﬁ]-Ql—mxa)-35bdmza -bresclef3ken in 50
m  of dioxane_(saturated with HCI gas) and stirred for 1 h at RT under

nitrogen atmdipmans-3-crbeankc weil RItRHtE Estethet. 29 i geet der diig aboyeas
Vacuum to- 61'Vés talen 1 2 ek ohdbuaue ADsl ot sicihylsiieaieed v AT §r4 '
3 F1 Lor o- ber®) MY rh A LFICG Pt 1AL PRL BT Rifogea gpselare. SPBRbno!
Eromine (00 Vallascu B TTR ol 36 Y ARel AR SHHCaRR SRR D et e
20051 123748 50 SR img BV ERR AR PBbIe (3 s ViR BoUA20 o

m xture was quenched with aq. sodium bisulfate solutiop and extracted with
di chl oronet hane. The organic | ayer was washed with water and brine and

dried over spgipufatiomilifate. Sol vent evaporation under reduced pressure

af f orded 4- brono-2- uorophenol (210 5 g) as a liquid. This was directly
t aken for ne4f748B 1)-B+axiaed, 7-diaza-bicyelo[ 8:3. 1 1hon)3-vimethyl]-

4- Brono- 2-fi uoro-| - met hoxybenzene Methyl iodide (182.1 m, 1.319 nol) was
aqed at10°0 enzonirilghydrochioriedcid salt

(i) 7-(4-Cvano-benzy!)-9-0xa-3,7-diaza-bicyclo[3.3.1 nonane-3-carboxylic
acid tert-butyl ester

A suspension of 4-bromomethylbenzonitrile (10 g, 0.054 mol), 9-oxa-3,7-
diaza-bicyc10[3.3.1]nonane—'3-carboxy1ic acid tert-butyl ester (11.5 g, 0.0439
15 mol; see WO 01/28992) and dry K,CO; (21.2 g, 0.153 mol) in 200 ml of dry
acetonitrile was stirred at 60 °C overnight under N, atmosphere. The
reaction mixture was filtered through celite and filtrate was concentrated
under reduced pressure. The residue was purified by column
chromatography over silica gel using 10 % ethyl acetate in petroleum ether
C_ 20  as eluent to yield (10 g) of the sub-title compound as colorless liquid.

(ii) 4-(9-Oxa-3.7-diaza-bicyclo[3.3.1]non-3-ylmethyl)-benzonitrile ,
hydrochioride
7-(4-Cyanobenzyl)-9-oxa-3,7-diaza-bicyclo{3.3.1nonane-3-carboxylic acid
25  tert-butyl ester from step (i) above (10 g) was taken in 15 ml of dioxane
(saturated with HCl gas) and stired for 1 h at RT under nitrogen
* atmosphere. Dioxane was decanted, the precipitated solid: was filtered,
washed with dry diethyl ether (4 times) and dried under vacuum to give HCI




1o suspensi on of 4-brono-2-fluorophenol (210 g, 1.099 nol, fromstep (i)
above) and K2C3 (303.92 g, 2.19 nol) in dry acetone (1.7 L) and stirring
continued at 60 C for two days under nitrogen atnosphere. The reaction '
m xt ure | and the solvent was concentrated un ﬁm
pressuremﬁgoff?desflgsﬁgbrom- 2-fluoro-anisole (225 g) as a mﬁ# . Th?bé was 15 °
directly taken for next step without further purification. (iii)

3- Fl uor o- 4- met hoxyyenzonitrile A m xtur8t of

4- Br ono- 2-fl ugr o- | - met hoxybenzene (107 g, 0.5244 npol, fromstep (ii)

above), cuCnNa{trof thegsubotitie semmstpd; (f .Sdgg aprrpovidss. Hys Was diectiy takany r ed at
120 C overnight. The regctigon m xturge was cool ed to roomtenperature,

diluted wit fﬁ’ﬁ&?é?“ﬁﬂd‘“g}wg‘é‘f@ﬁ abOfy| acetate. Organic |ayer was
washed with water and brine and dried over sodiumsulfate. Solvent d
evapor ati on under reduced pressure followed by colum chromatography over
silica gel ugiy1a 3% £ cL M@ i R yim et 18 ave the sub-title

conmpound (24 2~¢) EES O O TV o= o= Ao oxy=-betizonttrile BBr3 (23 *
m, 0.24 S Afdes skl ~f-met hoxy- benzonitrile (24.4 g, 0.16
mol) in dic Y 1 Cés C and stirring WO 20051123748

PCTI SE2005/ 0@08 seNt fnu i i @Eﬁol mefigi-ner
portion of B%r 398}]5%%&11&9 06%4;41% V\%gt%lg%ée-g{@?m[?8 a%dyg;tii rei njéh
continued atbeRZohiile? hgfascwhlordte (6.8 by OBA1 adolp Trher step THD 4lRAe), m xture
was quenched with ice water and extracted w th dichl oronet hane. gani c

| ayer was weBtumsopriophl)scarbamric acid tert-uty] estir (B8i93d goWe01%5 ambl) mndudifyat e.

Sol vent evaporati on under reduced&%r essure gave 20 g of the sub-title

conpound as %:G0%i (8.24rmi 0.088mobdr& mbef dex acetoniirild was sticred et 67 C -
purification. (v)_ 4-(2-Bronp-ethoxy):3-fluorobenzonitrilg A~ jo A
suspensi ¥h AY @ﬂécm{\ﬁm Rz GRP TPRGLON Txgre vasafilsereg) throighim

celite and filtrate was concentrated under reduced pressure to give (7.5 g) of

the sub-title compound as pale a liquid.

15  benzonitrile hydrochloride
{3-[7-(4-Cyano-benzyl)-9-oxa-3,7-diaza-bicyclo[3.3.1]non-3-yl}-propyl }-
carbamic acid tert-butyl ester (7 g from step (iif) above) was taken in 50 ml
of dioxane (saturated with HIC1 gas) and stirred for 1 h at RT under nitrogen
atmosphere. Dioxane was decanted, the precipitated solid was filtered and

20 washed with dry diethylether (4 times) and dried under vacuum to give the
title compound (6.5 g) as a powder.

Qo

Preparation N
4-{2-[7-(2-Amino-ethyD)-9-o0xa-3.7-diaza-bicyclo[3.3.1Inon-3-yl}-ethoxy}-
25  3-fluoro-benzonitrile hydrochloric acid salt .

(i) 4-Bromo-2-fluorophenol
Bromine (68.7 ml, 1.339 mol) dissolved in acetic acid (300 ml) was added

drop by drop to a cooled solution of 2-fluorophenol (150 g, 1.339 mol) in
acetic acid (1300 mi) and the reaction mixture was stirred at room




step (iv) above), anhydrous. K2CO3 (40.33 g, 0.2918 nol) and 1, 2-di brono
.ethane (76.8 m, 0.8754 nol) in dry DMF (150 m) was stirred at 60 C for 5
days under nitrogen atnosphere. The reaction m xture wa rough
celite arOSMSABHHS evapor at ed under reduced pressure. Tﬁceﬁ?%@?ﬁﬂ'gﬁd\}/as 15
“purified by colum chromatography over silica gel using 2 %ethyl acetate
I'n petroleumether, as eluent to yield§ghe sub-title conpound (21.6 g) as a
solid. (vi) 7-12-( ano-2-fluoro-phenoxy~ethyl] 9-oxa-3.7-diaza- 20 bicvclo
3. 3. l1nonaneniperambopyéinighic The treadtiduumintureswas genclssgewitha. eddium

4- (2- Brono- et hoxy) - 3-fl uoro-benzonitrile (21.6 g, 0.0885 nol, fromstep (v)
above), 9- okisulfitz salwiog-dridogmitastesl with]dicheramathane, Dux grganiciayer was t - but yl
ester (21.1 g, 0,07965 nol; see WD 01/28992) and dry K2CO3 (48.9 g, 0.354
mol ) in 200Washest willy water omnd rhmne @ad dued reverasodiim ciliatg.obolvenk days

under N2 atnosphere. The reaction m xture was filter t hr oug elite and
filtrate waSYaRoRaion Pﬂg@’dﬁ'ﬁﬁﬂ%ﬁa Preite ﬁ?‘:@%sﬁ'rbé? %W%PII?G@P\(\@SO purified
by col umn chy onat ogr YlVer silic |, usi 27 % eth a ein

pet r ol eutn eSLe%s, aangemst &% g,qracaq)ﬂza]gqpofﬁ t?eéxtcﬁﬁ?ﬁoﬂﬁémuf%%%) as a
solid. WO 20‘81'51{@ %3 48 PCT/ SE2005/ 000891 87 (vii)

3- Fl uor o- 4-? Y- -3, 7-di aza-bicycl o[ 3. 3. 11 non-3-yl)-ethoxy]- benzonitrile

hydr ochl ori de hydrochloric acid salt
7-[ 2- (4- Cyano- 2-f | uor o- phenoxy) - et hyl ] - 9- oxa- 3, 7-di aza 5

bi cycl of 3. 34 B[E% Iﬁ@% pavAN! 1‘% ' rt-butyl ester (20.5 g, fromstep
(vi) above)(. 43 g- Qﬁ%gﬁ) B%%gﬁg and added 100 nl of di oxane
(saturated MMI%&@@DSEDMW.BI@%&IEW& hd@dd B 0utCled iwetiogiived _
at nosphere. Solvent was decanted and the precipitated solid was washed wth
drg™di exdy| suspensipd of delsprsrd-fitiorephenede210agyund9d moly drvddl stepl ¢i) of C 1o
t h®sub-title conmpound (21 %) as a solid. .

above ) and K,CO; (303.92 g, 2.19 mol) in dry acetone (1.7 L) and stirring

continued at 60 °C for two days under nitrogen atmosphere. The reaction

‘mixture was filtered and the solvent was concentrated under reduced

pressure to yield 4-bromo-2-fluoro-anisole (225 g) as a lignid. This was

15 directly taken for next step without further purification.

(iii) 3-Fluoro-4-methoxybenzonitrile
A mixture of 4-Bromo-2-fluoro-1-methoxybenzene (107 g, 0.5244 mol,
from step (ii) above ), CuCN (70.4 g, 0.7866 mol) in dry DMF (150 ml) was
C 20 stirred at 120 °C overnight. The reaction mixture was cooled to room
temperature, diluted with water and extracted with ethyl acetate. Organic
layer was washed with water and brine and dried over sodium sulfate.
Solvent evaporation under reduced pressure followed by columm
chromatography over silica gel using 3% ethyl acetate in petroleam ether
25  gave the sub-titie compound (24.4 g) as a solid.

(iv) 3-Fluoro-4-hydroxy-benzonitrile
BBr; (23 ml, 0.242 mol) was added to 3-Fluoro-4-methoxy-benzonitrile
(244 g, 0.16 mol) in dichloromethane (200 ml) at -78 °C and stirring



(viii) (2-(7-12-(4-Cyano-2-fluoro-nhenoxv) -ethvll-9-oxa-3.7-diaza-
bicyclo[3.3. Ilnon-3-yll-ethyl)-carbanmic acid tent-butyl ester A suspension -
of internediate 3-fluoro-4-[2-(9-oxa-3,7-diaza- 15 :

bi cycl of 3. $ydbdeeizs3a/! ) - et hoxy] - benzoni trile hydrochl ori de1(sE2005/000891 37
nmol , fromstep (vii) above), and tert-butyl 2-bronoethylcarbamate (3.98 g,

0. 0178 mol , see WD 01/28992) and potassium carbonate (737 g, 0.0548 nol)
in dry acetonitrile (100 m) was stirred@t 60 C overn| ght under nltrogen

f:f F?f??irﬁ,a{é‘q%m%ﬁﬁﬁ“"” %ﬁ%ﬁ%&%ﬁ%@é&%ﬁéﬁ%ﬁo@?" TRICEE SIOBBTAS B 1) od
d chi or onet 2 ol i 3,2 =78 B e 2oBRaBBA AR OET 4002 devean i1
cthoxy] .71 Z%f‘rcf’g OABSe cBba Te F BT pReg Baf abebl el 22

(2-{7-[2-(4- f 1an thhi %%ﬁ .
bi cycl of 3. 3. 1 non- -y} i dpﬁgﬂcar%‘g I§:1¥a0|§f %E%ﬁavgést\gras]%ejl %’lg from

step (viiis) a@@eéﬁ)ana%ﬁealﬁﬁa driedlbVerdigiiuar QiR aS6lveROevl gRdded to 0
C. Trifluoro acetic acid (75 nm) was added drop by drop and the reaction WO

2005/ 123748 ReFhSRHREHREQHE 2088 ofithe Yub-titlscahpourilagh Fld.OThi@ wasunder

nitrogen atnosphere. Solvent and trifluoroacetic acid were evaporated under
reduced pr esstaken for mpxv stephveitiom fusther purfi¢dtionsub-titl e conpound (7.6 g) as
an oil. 5 (x) 4-{2-f7-(2

Am no- et hyl ) - 9-oxa- 3. 7-di aza- bi cycl of 3. 3. I | non- 3-yl | -

et hoxyl - 3-fl uo o-zonltrlle roc Iorlc acid salt 4-({
2-[7-(2-Arrino(—V 103 EWEHEP3 3.1 ] non-3 yl]-ethoxy }-

i L;"’éﬁa%i{‘z ot 4 8?&%&%9 phsiie 2 18 G5 S ey 'SE’P
the HO - sal oD § Qﬁf" by dibpE KR35 b O AL B A kb 0" ©
freeze ethane (76.8 ml, 0.8754 mol) in dry DMF (150 ml) was stirred at 60 °C for 5

days under nitrogen atmosphere. The reaction mixture was filtered through

F

celite and solvent evaporated under reduced pressure. The residue was

15 purified by column chromatography over silica gel using 2 % ethyl acetate
in petroleum ether, as eluent to yield the sub-title compound (21.6 g) as a
solid.

(vi) 7-[2-(4-Cvano-2-fluoro-phenoxy)-ethyil-9-0xa-3,7-diaza-

20 bicyclo[3.3.1lnonane-3-carboxylic acid tert-butyl ester o
A suspension of 4-(2-Bromo-ethoxy)-3-fluoro-benzonitrile (21.6 g, 0.0885

mol, from step (v) above), 9-oxa-3,7-diaza-bicycio[3.3.1]nonane-3-
carboxylic acid tert-butyl ester (21.1 g, 0.07965 mol; see WO 01/28992) and
dry K,CO; (48.9 g, 0.354 mol) in 200 ml of dry acetonitrile was stirred at

25- 60 °C for five days under N, atmosphere. The reaction mixture was filtered
through celite and filtrate was concenirated under reduced pressure. The
residue was purified by column chromatography over silica gel using 27 %
ethyl acetate in petroleum ether, as eluent to yield the sub-title compound
(20.5 g) as a solid.



dried. Yield: 3.6 g of the title conpound as a solid. Preparation 0 15
~4-{2-17-(3- Am no- pronvl)-9-oxa- 3, 7-di aza- bi cycl of 3. 3. I  non-3-vl | -et hoxyl - 3
fl uoro-benzonitrile hydrochloric acid salt (i) (3-Brono-pr - car bam ¢
Cacid tert WRRPMIRYIR, " (Boc) 20 (13.5 g, 0.062 nol) was aopod:érzé%{'%ﬁ@?ldr op at
0 Cto a solution of 3-bronmo propyl am ne hydrobrom de (15 g, 0.0688 nol)
and triethyl amne 20 (13.89 g, 0.137@&7nmol) in dry dichloromethane (125
m ) _under nitrogen atnosphere. The reaction mxture was stirred at RT for |
h and quenched wth water. Oganic |ayer was washed with water and brine
and dried over sodiumsulfate. Solvent evaporation under reduced pressure
foll owed by (viidBiFlnort-4-JP-(Bvexa-3/7-diaaa-batvelof B39l Inove Bivlivethaxdt at e i n pet
ether as eluent 25 afforded the sub-title conpound (11.6 g) as yellow oil.
(ii) (3-17-[2ogomitmleshvidrochlor dé bydsochlaricacdd sdit oxa- 3. 7- di aza-
bi cycl of 3. 3. 11non-3-vl | -propyl )-carbam c_acid ter-butyl ester WO 2005/123748
PCT/ SE2005/ OBMCMOR-gug&p eraxypfethyl]-9-oxa-3,7-diaza~
3- Fl uor o- 4-[ 2- (9-oxa- 3, 7-di aza- bi cycl o[ 3, 3. | {)non- 3-yl % t hoxy] - benzonitrile
hydr ochl &r i ddc¥sjelPebhinonpae-dcrarberylic @sidytertybutyd st (20.5 18, JEpmy 86PN (vii )

??Yefiaéitéb%&?%igéé%ﬁﬁﬁ% '&zc%%%@%ﬁi%&@%?kéégﬂfé‘féf 8 i) in
ry acetonit(ri e 00. \Was,_ s{ or t 60,.C qgverni.g under _nitrogen
e, Vi T ol B sfied oty 1 W GuORT R afieeed
ggggzlg?re;teedahﬂ%g@{ergeg Ei@ﬂt‘@é SFULGte TQIIE EE ;g ﬁ@t%dp i@]va 88: \ternqt
chr omat ogr aphy er 'SI#I ca geeﬁ @és{{ng% /gme? %%P I'n g(:ﬁc of offet ane as
3%623 7' i oAl def dReByjeiiel [t ARARGUHA depecnitdor gl iy, HET QoY1) -9

10  the sub-title compound (21 g) as a solid.

(viii) (2-{7-[2-(4-Cyano-2-fluoro-phenoxy) -ethyl}-9-0xa-3.7-diaza-
bicyclol3.3.11non-3-yl}-ethyl)-carbamic acid tert—bugl‘ester
A suspension of  intermediate 3-ﬂuoro;4~[2-(9-oxa-3,7—diaza-

15 bicyclo[3.3.1]non-3-yl)-ethoxyl-benzonitrile hydrochloride (5 g, 0.0137
mol, from step (vii) above), and tert-butyl 2-bromoethylcarbamate (3.98 g,
0.0178 mol , see WO 01/28992) and potassium carbonate (7.57 g, 0.0548
mol) in dry acetonitrile (100 ml) was stirred at 60 °C overnight under
nitrogen atmosphere. The reaction mixture was filtered through celite and

s

20 filtrate was concentrated under reduced pressure. The residue was purified
by column chromatography over silica gel using 5 % methanol in
dichloromethane as eluent to give the sub-title compound (4.6 g) as an oil.

25  ethoxy}-3-fluoro-benzonitrile trifluoroacetic acid salt _
(2-{7-[2-(4-Cyano-2-flucro-phenoxy)-ethyl}-9-oxa-3,7-diaza-
bicyclo[3.3.11non-3-y1}-ethyl)-carbamic acid tert-butyl ester (4.6 g from
step (viil) above) was taken in dry dichloromethane (20 ml) and cooled to O
°C. Trifivoro acetic acid (75 ml) was added drop by drop and the reaction



ethoxyF-§-quoro benzonltrlle TFA-satt

(3-(7-[2-(4-Cyano- 2-fl uoro- phenoxy) - et hyl ] - 9- oxa- 3, 7-di aza- 15 :
bi cycl o[ 3. 3. 1] non 3-yl}-propyl)-carbam c acid isopropyl ester (5.8 g, from
step (ii) above) was taken in dry dichloromethane (25 m) and cooled to O

C. Trifl uwomsestzerigaci d (75 nl) was added drop by drop BET/SEMWSPWERL | on

m xture was stirred at RT for 2 h under nitrogen atnosphere. Sol vent and
trifluoroacetic acid were evaporated u ger reduced pressure to give the TFA
C 20 salt of the sub-title conpound (9 g) as an oil. (iv)

4-(247- ( 3- ARiRReP R borréd %R’ﬁ f(gl; %L%ﬁgg&cﬁggggﬁ%ﬁokbﬁ&@. SoMeht and

et hQxv}-3-fluoro-benzonitrile

4-{2-[7-(3- ﬁ@ﬂlﬁ&oﬁé&ﬁh&d%&é&eﬁg@m@é@ﬁ@d&'r@&@ééﬂ% eSoukd B9 Bive the ITTEA hoxy} 25

3-fluoro-benzonitrile TFA-salt (7.79g, 11 onlstep (ii1) above) was
di ssol ved i saldobRma(btitletcompothd (14 glascef ¢il.4M sol ution in di oxane was '
added. The HCl-salt precipitated, the di oxane was decanted off and to the
solid was added di oxane (10 m) followed by HO( 4 m in dioxane). The
sol vent was decanted off and the solid was dried under vacuum The WO

P2 19:@-exs hag S virtyHe (5nl) and
conpound Preparatlon Ps
| fonic acid 4-cyan

G Eom e e
todg, 0. 020 3iTo "7“ Elé'ﬁtl?l pagEyC .aﬁl%ﬁ@tofﬁgof% g"‘{‘% SEP) at -5 ¢
days and  neA pEPITEN one‘?s sV Rl (3 I R B el O oy
10 in dioxane) was added whilst stirring resulting in the precipitation of the
HClJ-salt. The salt was filtered and dried, dissolved in water and freeze
dried. Yield: 3.6 g of the title compound as a solid.

K

15

3-fluoro-benzonitrile hydrochloric acid salt
(i) (3-Bromo-propyl)-carbamic acid tert-buty] ester

Boc),0 (13.5 g, 0.062 mol) was added drop by drop at 0 °C to a solution of
3-bromo propyl amine hydrobromide (15 g, 0.0688 mol) and triethyl amine o
20 (13.89 g, 0.1376 mol) in dry dichloromethane (125 ml) under nitrogen
atmosphere. The reaction mixture was stirred at RT for 1 h and guenched
with water. Organic layer was washed with water and brine and dried over
sodium sulfate. Solvent evaporation under reduced pressure followed by
purification over silica gel using 5 % ethyl acetate in pet ether as eluent
25 afforded the sub-title compound (11.6 g) as yellow oil.

(1) (3-{7-[2-(4-Cyano-2-fluoro-phenoxy)-ethyll-9-oxa-3,7-diaza-
bicyclof3.3.1non-3-y1}-propyl)-carbamic acid ter-butyl ester



| ayer was washed with water and brine and dried over sodium sulfate.

- Sol vent was evapor at ed under reduced pressure and the residue was purified
15 by colum chronatography over silica gel using I cIo

chl or of or'WP2805828%Rt to give mixture of the sub-title corrpoung“%mﬂégi

et henesul fonic acid 4-cyano-benzylam de (34 g) as a solid. This was
directly taken for next step without f8ther purification. 20 (ii)

7-[ 2- (4- Cyano- benzyl sul f anoyf - et hvl | - 9- oxa- 3, 7- di aza-

bi cycl of 3. 3Allsmpmm13 ofir BBlyobice4 d2+H@-oxr3, Tedinzd-bycto[3 8. Ejuspehgl)on of step
(1) |nterrred|ateg , 0.013 mar), 9-oxa 3, 7-diaza

bi cycl o[ 3. 3ethoagh aua;umiclhgdmalrdom@ hydrephlobiotagid salt &5, g, (®0YY gol 0. 013 nol
see WO 01/28992) and assi um carbonate (4.54 0.033 mol) in dry 25
acetonitri| Eousgetep N @ma ahovered3 aﬁrmm-mw&wgm@n@@r texi-butyh ester

indor T educ i e S00H Eﬁéf@“’i%@gv%ﬁéﬁ PEiPSSR SATIRALE T Dirkt 0gr aphy
Zﬁﬁrtfilécﬁgﬁééus'ﬁgn%r?c &%ﬁfet@@ﬂfhas\' TGRS SHoBiH G805, 000801
o1 cvel ocs. STIESH ARBRE Dt 14t et Wan PRl todefl BER aud

b cycl o 3 Sg%vgﬁf&é‘?{%%ﬁg%@%ﬁ%ﬁé‘é% By R Bee was myried by o

b di
gls:a% ur:t g\éew th Hc?ﬂgg%d %ﬂlglﬁgtl rreg%méﬁ%o%%na%‘?ﬁ%egrﬁgm plﬁ% at ggxane
solid was Bichi@ogfthamesiedusht to Sive ﬁe%hbéﬂtﬁtmﬁpétﬂm eiest EBSYel A fl nal ly

dried wunder vacuumto give the trtle conmpound (1.9 as a solid.
Pr@araumonoﬂ 4(2- Bronoet hyl ) - 1. 2-di fl uor obenzene

(U

ethoxy}-3-fluoro-benzonitrile TFA-salt
(3-{7-[2-(4-Cyano-2-fluoro-phenoxy)-ethyl}-9-oxa-3,7-diaza-

15 bicyclo{3.3.1]non-3-yl}-propyl)-carbamic acid isopropyl ester (5.8 g, from
step (ii) above) was taken in dry dichloromethape (25 ml) and cooled to 0
°C. Trifluoroacetic acid (75 ml) was added drop by drop and the reaction
mixture was stired at RT for 2 h under nitrogen atmosphere. Solvent and

trifluoroacetic acid were evaporated under reduced pressure to give the TFA
C 20  salt of the sub-title compound (9 g) as an oil.

ethoxy}-3-fluoro-benzonitrile hydrochloric acid Salt
4-{2-[7-(3-Amino-propyl)-9-oxa-3,7-diaza-bicyclo[3.3.1]non-3-yl]-ethoxy} -
25  3-fluoro-benzonitrile TFA-salt ( 7.79g, 11.3 mmol,from step (iii) above)
was dissolved in dioxane(15 ml). HC! ( 14 ml of a 4M solution in dioxane
was added. The HCl-salt precipitated, the dioxane was decanted off and to
the solid was added dioxane ( 10 ml ) followed by HCI( 4 ml in dioxane).

Ti1e solvent was decanted off and the solid was dried under vacumm. The



Y B

(i1)1.2-Di fluoro-4(2-methoxy-vinyl)-benzene Potassium tent mt oxi de (11 g,
0.098 nol) was added to net hoxynethyl 15 tdphenyl phosphoni um chl ori de
(31.12 g, 0.092 nol) in 150 mM of dry THE at -30 C under argon at nosphere -
and stirred for 1 h. 3,4- difluorobenzal dehyde (10 g, 7 (igln 60 m of
THE was ad¥BIH3pifse at the same tenperature and sti rPF'ﬁ/gD% HONEted for 3
h at roomtenperature. The reaction mxture was treated with 100 ml water,
150 m petroleumether 20 and filtered gfrough celite. O ganic | ayer was.
separated and agq. layer.was extracted with petroleumether (2 X 100 m).
Conbi ned Orgwﬁ@wa@mssmmaﬂesgsw) bndFicege dried ¢iviag 2008F of ghé tiffesul f at e.
Sol vent evaporation under reduced pressure followed' Dby purification over
silica gel usomgopedrol eum ether as eluent afforded (5.5 g) of the
sub-title. conpound as a colorless 25 liquid. (ii)
(34-Difl uoro"phenyl)-acetal dehyde To a sol ution of
1, 2-di fl uoro-4-(2- et hoxy-vinyl)-benzene (5.5 g, 0.032npl, fromstep (i)
above) in 8oPmpamtiomBe was added 66 m of 3 (M HC and WO 20051123748
PCT/ SE2005/ 0Q0 one was evapor at ed under
reduced ptessuretidnd./  ChaZarig) =48 i-ethangsulionie agid drc¥anomd et her .
The organic |la eli vvashed vmth NaHCCB brine and dr| ed over sodium
sul fate. Sol ration under 5 reduced pressure afforded (5.5 g) of
{1y taken for next step

the sub-titl c]
W t hout furt troro—<then | et hanol NaBH4 (1. 46

ghegﬁ?ag‘eﬂtgf’ﬁ @%?%u?on?{)%ﬂggl(ﬂ%f gf)tr)n(eg (ﬁo?) ?glagg‘f'/de)ﬁ bgéjrﬁ? et hanol
and stirred gfsdRitioN oF A ghino Fidnied Oﬁ&&ﬂa%@sfaﬁ

pressure and the residue was partiti oned bet ween 5 1 N HC gnd 50/
10 g, 0.029 mol) and pyridine (24 ml) in dry dichloromethane (25 ml) at -5 °C

under nitrogen atmosphere. The reaction mixture was stirred at RT for 2

days and then partitioned between water and dichloromethane. The organic
layer was washed with water and brine and dried over sodinm sulfate.
Solvent was evaporated under reduced pressure and the residue was purified

15 by column chromatography over silica gel using 1 % methanol in
chloroform as eluent to give mixfure of the sub-title compound and
ethenesulfonic acid 4-cyano-benzylamide (3.4 g) as a solid. This was
directly taken for next step without further purification.

20 (i) 7-[2-(4-Cyano-benzylsulfamoyD-ethyl}-9-0xa-3,7-diaza-

bicyclo[3.3.11nonane-3-carboxylic acid tert-butyl ester
A suspension of step (i) intermediate (3.4 g, 0.013 mol), 9-oxa-3,7-diaza-

bicyclo[3.3.1]nonane-~3-carboxylic acid terr-butyl ester; (3.49 g, 0.013 mol
see WO 01/28992) and potassium carbonate (4.54 g, 0.033 mol) in dry

25 acetonitrile (50 ml) was stirred at 60 °C overnight under nitrogen
atmosphere. The reaction mixture was filtered and solvent concentrated
under reduced pressure. The residue was purified by column
chromatography over silica gel using 1 % methanol in dichloromethane as
eluent to give the sub-title compound (2.2 g) as white solid.



m of diethylether. Organic | ayer was washed with water, dried over sodium
“sulfate and sol vent evaporated under reduced pressure to give (5.5 g) of the
15 sub-title conpound as liquid. This was directly ta step

. Wi t hout WQ@P}‘ér}Bb‘ﬂrlflcatlon (iv) 4-(2-Brono-ethyl)- 1@?{?&?‘{05/(@% Jenzene A
m xture of 2-(3,4-difluoro-phenyl)-ethanol (5 g, 0.032 nol, fromstep (iii)
20 above), 51.84 m (49 % 0.64 nmol) oPIHBr in acetic acid and 5 m of
sulfuric acid was stirred at 100 C for 4 h. The reaction m xture was poured
into ice and extracted with diethylether. O ganic | ayer was washed with
NaHCO8, water and dri ed over SOdI um sul fate Sol vent_ evapor ati on under
reduced preédlre[2 IS yhrethyllt9exer3t7-diazg- over silica gel
usi ng 2s petrol ) o) of the title conpound as
aliquid. PiSs Qe Behzonitrile (i) (4-Brono

T S R s B i 1) el
NaBH4 1847 RT
for 2 h e ihlar HhRed 2t %ﬁ*iﬁ& GBI e %& vgtnf
)
seefar, eﬂ 4570 @%g;@%ﬂf mm@:@ R 3 n@;@ﬁﬁw b
Sub- 111 o ooayardl VOB HEY 86/ dhd S .J&%ﬂ‘-’%ﬁﬁi&?ﬁ@ﬁ%ﬁﬁl 3HEC "ot ep
Wi t hout f ur th@r fiREfed! Iv%hbervntﬁcgg &uﬁyﬁh&l GhFee ﬁntaéyiraﬁu fimhparseni trile A

suspensi on of (4- br oo fl uoro-phenyl y-net hanol (25 g, 0.122 nol, from

step (i) abmaérvicmiﬂ\w tHe title @obifioumd! (1 .06 ) 43 $JthB3) 4 (7.04 g, 0.006
m)e in dry (150 rﬂ)g(\xgs stirred at QO(XC over ni ght under

Preparation Q)

4-(2-Bromoethyl)-1.2-diflugrobenzene

(1) 1.2-Difluoro-4-(2-methoxy-vinyl)-benzene

Potassium fert butoxide (11 g, 0;098 mol) was added to methoxymethyl
15 triphenyl phosphonium chloride (31.12 g, 0.091 mot!) in 150 ml of dry THF

at -30 °C under argon atmosphere and stimed for 1 h. 34-

difluorobenzaldehyde (10 g, 0.07 mol) in 60 ml of THF was added dropwise

at the same temperature and stirring continued for 3 h at room temperature.

The reaction mixture was treated with 100 ml water, 150 ml petroleumn ether

"

20  and filtered through celite. Organic layer was.separated and aq. layer was
extracted with petroleurn ether (2 X 100 ml). Combined organic layer was
washed with brine and dried over sodium sulfate. Solvent evaporation under
reduced pressure followed by purification over silica gel using petrolewm
ether as eluent afforded (5.5 g) of the sub-title- compound as a colorless

25 liquid.

(i) (3.4-Diflu enyl)-acetal
To a solution of 1,2-difluoro-4-(2-methoxy-vinyl)-benzene (5.5 g, 0.032mol,
from step (i) above) in 80 ml acetone was added 66 ml of 3 (M) HCl and



ni trogen at nosphere. “The reaction mxture was_f*rt_ered—a_na sﬂ"v’ent 15
concentrated under reduced pressure. The residue was purified by colum
chromat ography over silica gel using 25 %ethyl acetate in petrol eum et her,
as eluent to the sub-title conmpound (13 g) as white solid. g i%

4- Br omonetWQRIBILFEEr obenzonitrile - 20 Carbon tetrabr onPEESEXIYYy 172
nol) in dry dichloronmethane (150 ml) as added to a solution of step

3-fl uoro-4-hydroxynet hyl benzonitrile (1gg, 0.086 nol, fromstep (ii)

above) and triphenyl phosphine (45 g, 0.172 nol) in dry dichl oronethane (50
n) and stirgpeedit 45°0 e 4ihoMcetiitewadbvdpaard widep satired prdfitrd &Lt i on was
quenched with water, extracted with 25 di ¢hl oronet hane, vvashed w th water
and brine ambedesidde sxasr sodi um sul fate. Sol vent evaporated under reduced
pressure and the residue was purified by colum chronat ography over silica .
gel using 10p#sitiohgd tetween svatemand tetiwre Thecoipanicatayet veast washed wdtli he title
conmpound (8 g) as. an off-white solid. WO 20051123748 PCT/ SE2005J000891 94
Pr epar ati on Brineoard Koied) over sodivmnusdfatenSelvent pvaporpidor iuadenf

2, 6-difluoro phenpl (18 g,.0.385 nol),. 1,2-dibronmoethane 5 (71.6 m, 0.83
mol ) and Sch;@du@aﬂrp@@s'ge afforded (5919 qfﬁha syb-ditler eoampoundeas a fiquid. Thig s

stirred at 60 C,ove ht .under nitr sphere. .,The reaction m xture
was filteredV&hdls 3(/5\%?11@%’&%’?&5?%%’6& HﬁFH’r%é a1 ?}Fessure The residue
was purified by colum chromatography over silica gel using 7 % et hyl
acetate in petroleumether as eluent to give the title io conpound (20.8 g)

tor obenzon (1 2 ADRREG Ha ) ghangl TO0  C ephenol (6 g, 0.038 ml).
1,3- NaBH, (1.46 g, 0.038 mol) was added at 0 °C to a solution (3,4-diffuoro- o
10 phenyl)-acetaldehyde (5.5 g 0.35 mol, from step (ii) above) in 90 ml ethano!l
and stirred at RT overnight. The solvent was evaporated under reduced
pressure and the residue was partitioned between 50 ml of 1 N HCl and 50

ml of diethylether. Organic layer was washed with water, dried over sodium

sulfate and solvent evaporated under reduced pressure to give (5.5 g) of the
15 sub-title compound as a liquid. This was directly taken for next step without
further purification.

(iv) 4-(2-Bromo-ethyl}-1.2-difluorcbenzene

A mixture of 2-(3,4-difluoro-phenyl)-ethanol (5 g, 0.032 mol, from step (iii) o
20 above), 51.84 ml (49 %, 0.64 mol) of HBr in acetic acid and 3 ml of

sulfuric acid was stirred at 100 °C for 4 h. The reaction mixture was poured

into ice and extracted with diethylether. Organic layer was washed with

NaHCO,, water and dried over sodium sulfate. Solvent svaporation under

reduced pressure followed by purification (th:ee times) over silica gel using
25  petroleum ether as eluent afforded (1.8 g) of the title compound as a liguid.

Preparation R

4-Bromomethyl-3-fluoro-benzonitrile
(i} (4-Bromo-2-fluoro-phenyl)-methano)



15 di br onopropane (46.9 g, 0.23 nol) and dry potassium carbonate (8 g, 0.058
‘nmol) in dry DVF (50 ml) was stirred at RT overni ght under mtrogen

at nosphere. Sol vent was renoved under reduced pressure q,z:q./g ﬁuh

_purified WO 28¥AIMSchr omat ogr aphy over silica gel using REL y acet ate
i.n petroleumether as eluent to yield (9.6 g) of th title conpound as a io0
| i quid. Preparation U 443-Br onp- propoxyg3 - 3-f hi orobenzonitrile (i)

3- Fuor o0- 4- ( 3- hvdr oxy- pmvoxv) - benzonitrile 25 A m xture of 4-cyano-2-fluoro

phenol (5 g, T®.03%%utiox ;off Hebropice- f&«ombenzﬂ@a}grﬂc @orgnodGpansi) i10. 15 g,
0.073 nol) and potassi um carbonate (7.6 g, 0.054 nol) in dry acetone (50
m) was sti rethanol @30Cnbhveanadied NadbH, (702 gpfd 847 mal mndrthe r@ntioneact i on

m xture was filtered and the_solvent was concentrated under reduced
pressure. Thoixtesi vabsiimed ptRT far by The reaationanpges) wagdiated with 25

PCT/ SE2005/ 0008%1 95 chrqomat ographye(gver silica,gel using 5 %ethyl acetate
in petrol eurb@ @iatqroandﬁ@}f@pt(@ae pngeeredysed prassutge hpsodpatng sol i d.

ii) 4-(3-Brono -.3-fl.uor obenzonitrile s PBr3 , 0,03 ) was
gdd)ed dE dp 5’655)0&%3 Yk acelatn, 0ggaRye layer was wathed with water and )

fl uoro-4-(3-hydroxyp oni t S mol fromstep(l)
above in car g‘&%ﬁ&ﬂﬁ @fﬂgﬁméé’t"ﬁﬂ‘?&&ﬂ%ﬂm %rﬂ‘ng 8‘1'1'%&

overni ght u wat er,
and extract &%S%%Wo@%@‘-’%@é ‘éoééﬁﬂﬁi?m%?a&@@ﬁﬁwo wat er.
brine, driedsgu QTZM quﬁ_ﬁgr&% vapor at ed under reduced
pressure. The residue vva pur I e #gﬁw l:Ehromat ography over silica gel
using 6 % ethyl acetate in petroleumether as eluent to yield (4.3 g) of
thttitle conpound as a liquid. 15 Preparation U

10 (i) 3-Fluoro-4-hydroxymethylbenzonitrile
A suspension of (4-bromo-2-fiuoro-phenyl)-methanol (25 g, 0.122 mol,
from step (i) above), Zn(CN); (9.7 g, 0.085 mol) and Pd(PPh;), (7.04 g,
0.006 mol) in dry DMF (150 ml) was stirred at 90 °C overnight under
nitrogen atmosphere. The reaction mixture was filtered and solvent

15 concentrated under reduced pressure. The residue was purified by colummn
chromatography over silica gel using 25 % ethyl acetate in petroleum ether,
as eluent to the sub-title compound (13 g) as white solid. |

‘ (iii) 4-B ethyl-3-fluorobenzonitrile

| C 20  Carbon tetrabromide (5.7 g, 0.172 mol) in dry dichloromethane (150 ml) as
added to a solution of step 3-fluoro-4-hydroxymethylbenzonitrile (13 g,
0.086 mol, from step (ii} above) and tripheny! phosphine (45 g, 0.172 mol)
in dry dichloromethane (50 mI) and stirred at RT overnight under nitrogen
atmosphere. The reaction was quenched with water, extracted with
25  dichloromethane, washed with water and brine and dried over sodium
sulfate. Solvent evaporated under reduced pressure and the residue was
purified by column chromatography over silica gel using 10 % ethy! acetate
in petroleum ether as eluent to give the title compound (8 g) as an off-white

solid.



— | - [ —
=herttrerresut-fomtt—acT 242, 6-di ftuoro- vhenyl )-eth Ty ester (i)

nmet hyl, 2. 6-di fl uoro phenyl acetate H2SO4 (conc., 0.75 nl) was added to a
solution of (2,6-difluoro-phenyl)- acetic acid (14 g, 0.0814 nol) in dry
met hanol (160 m ) and stirred at room 20 tenperature overnight. Solvent i
evapor at edVQi28e¥128H8uced pressure and the residue was paPETSESNEOBE: veen
wat er and diethyl ether. Organic | ayer was washed water, brine and dried
over sodiumsulfate. Solvent evaporatiogg under reduced pressure yielded 16
g of methyl-2, 6-difluoro phenyl acetate as pale yellow liquid. This was
directly taken for next step without further 25 purification. (ii)
2-(2.6-Di uoro-phenyl)-ethanol LAH (4.7 g, 0.129 nol) in dry diethylether
(400 M) wasPpguegti@at SO C to a stirred suspension of methyl-2, 6-difluoro
phenyl acetate (16 g, 0.086 nol, WO 2005/123748 PCT/ SE20051000891 96 from
step (i) aboR2d2iBraing-ethoxtyinil B iflworobénzeane and stirred at room tenperature
for 2 h under nitrogen atnosphere. The reaction mxture was quenched wth
wat er, NaOH Ansuspensiened. 2, gro phoroel (18sg,438H mel)di 2-dibromoethanes N HC

and extracted with diethylether, anjc | ayer s washed 5 with _water,
brine and® dr (Hdﬁdﬂbro-g%dﬂ%@ﬂ Ka&)% RN mal) &n any esetonigdeced

Do oA o e e B SRS e L
U DT A a6 A ST, B o i By '
2 (2,5 11 oo S echad ol v oo bR D),

stirred for gefuifder opichAOREASPARSIBumT Bllet RGN WABIveHIRNGNEd W tb

wat er, extratted wth dic i ate and

oronet hane, dried over sodiumi
sol vent ayapesmpetnd (2B g) asueRAleps eifsure to give (18 g) of the

Preparation T

4-(3-Bromo-propoxy)-3.5-diflucrobenzonitrile

A mixture of 2,6-difluoro-4-cyanophenol (6 g 0038 mol), 13-
15  dibromopropane (46.9 g, 0.23 mol) and dry potassium carbonate ( 8 g, 0.058

mol) in dry DMF (50 ml) was stirred at RT overnight under nitrogen

atmosphere. Solvent was removed under reduced pressure and the residue

was purified by column chromatography over silica gel using 4 % cthyl

acetate in petroleum ether as eluent to yield (9.6 g) of th title compound as a o
20 liquid.

Preparation UJ
4~(3-Bromo-propoxy}-3-fluorobenzonitrile
(1) 3-Fluoro-4-(3-hydroxy-propoxy)-benzonitrile

25 A mixture of 4-cyano-2-flucro phenol (5 g, 0.0365 mol; from prep N(Gv)
above), 3-bromopropanol (10.15 g, 0.073 mol) and potassium carbonate (7.6
g, 0.054 mol) in dry acetone (50 ml) was stirred at 60 °C overnight under
nitrogen atmosphere. The reaction mixture was filtered and the solvent was

concentrated under reduced pressure. The residue was purified by column



itle conpound as an oil. aration V

(2-Bronmoet hvl ) -4-triftuoronethyl benzene 20 (i)

(2- Met hoxv-vinyl)-4-trifluoronethyl benzene Potassi umtent butoxide (13.46
, 0.120 nol) was_added to net hoxynethyl triphenyl pho hdoBhGoRbOr 1 de
(38.30 g, WOAEA2HYE) in 150 M dry THE at -30 C under g?g@#‘*gf rms%o ere and
stirred for 1 h. 4- . trifluoronethyl benzal dehyde (15.0 g, 0.086 nol) in 60
m THE was added 2s dropwi se at the sa®8 tenperature and stirring continued
for 3 h at room tenperature. The reaction m xture was treated with 100 nm
wat er, 150 whromatogrdphyrover kdicasged uking £ e diltyh aoetgte ingldttodeurveglerito | ayer
was separated and the aq. |ayer was extracted with petroleumether (2 X 100
m ). Conbi nateld ¢ §agiaf thayeb-tkkescomprivd asi a $olii ne and dried over sodium

sul fate. Solvent WD 2005/ 123748 PCT/ SE2005/ 000891 97 evaporati on under
reduced pressure followed by purification over silica gel using petroleum
et her as el ygn 1) of the sub-title conpound as a colorless
liquid. Thi $¥hé UOLODEIZONLELS, Wi t hout further purification.

12 o o 11 103 R G Rp hcoroRoadd & 0 83680 07+ om st e
() 3o0ve) dhol83 ChodbEhaptat i ARl G Bl HEh Mo 187, 28, 85.C
vas partiti apsge B6! WEHAn \Rbath RAMECI P imi) hbf irred 8 Foot feriBdfitte N

NaHCO3, brine and dried over S msulTat e. V evaporation under

reduced pr etyerfiRY LAREChikbErS Wnblcde C THROHMIioh Swis GuAghed Bitke! | ow

liquid. This was di regtg‘legntageen for ITtllex? stepwv%lét ﬁou?ﬁsﬁjrt e?dipurt?if i cation.
water, and extracted with dichloromethane. Organic layer was washed with

t
1
1
g

C 10 water, brine, dried over sodium sulfate and solvent evaporated under
reduced pressure. The residue was purified by column chromatography over
silica gel using 6 % ethyl acetate in petrolenm ether as eluent to yield (4.3 g)
of the title compound as a liquid.

15  Preparation U
Methanesulfonic acid 2-(2.6-diflvoro-phenyl)-ethy] ester

(1) methyi-2.6-difluoro phenyl acetate
H;S04 (conc., 0.75 ml) was added to a solution of (2,6-difluoro-phenyl)-
acetic acid (14 g, 0.0814 mol) in dry methanol (160 mI) and stirred at room
(..- 20 temperature overnight. Solvent evaporated under reduced pressure and the
residue was partitioned between water and diethyl ether. Organic layer was
washed water, brine and dried over sodinm sulfate. Solvent evaporation
under reduced pressure yielded 16 g of methyl-2, 6-difluaro phenyl acetate
as pale yellow liquid. This was directly taken for next step without further
25  pwrification.

(ii) 2-(2.6-Diflu henyl)-ethanol
LAH (4.7 g, 0.129 mol) in dry diethylether (400 ml) was added at 0 °C to a
stirred suspension of methyl-2, 6-difinoro phenyl acetate (16 g, 0.086 mol,



]

- —(A=Fr1 enw—f-“efh—“ano‘l NaBH4™ (2 g, 0.055 nol) was
added at 0 Cto a solution of 4- trifluoronethyl-phenyl)-acetal dehyde (9.4 -
g, 0.05 nol, fromstep (ii) above) in 154 m ethanol and stirred at RT )

over ni ght The sol vent was evaporated 20 under reduced press
resi due wa¥m0si3diehed between 50 M 1 N HC and 50 %&Wéﬁ%@%gégﬁgr

Organic | ayer was washed with water, dried over sodiumsulfate and the

sol vent evaporated under reduced pressumg to give 10 g of the sub-title
conpound as a liquid. This was directly taken for next step wi thout further
purification.frah giep) (1)- GBowr dnodmsit Riiethylether {80 omdmahbvkibesd eae rédomi xt ure
of step 2-(4-trifluoronethyl phenyl)-ethanol (10 g, 0.053 nol, fromstep
(iii) above) tempéramire( for0d hMnddBrnitmgen etmosphsrd. Thel régctivn snakfune iveas aci d
was stirred at 100 C for 4 h. The reaction m xture was poured into ice WO

2005/ 123748 RUtnsEDwithowars 1NaOH andifidierada dhequiliayexiwas aghin aaidifiede
Sotvent ey apoTih e Hid: and SxiTase s erHe POPT JIEBRTly LAYBF FrASCHESSR over
conound. ds S qUALer B Andaiaed oRen SR RRLHELf SPIVERSyagoration inder”
(Y101 11 or SR pre b SSoredl 1 £5. 85 of 2042 6-diuore-phepyDattiapol #55)
oty 5T AL S e tieckfiy BRERMoP ROTEHST MR RS a1, 02

72 mL, 18 mmol) was added in portions over 5 mn and the orange-red
reaction mxture was stirred for an additional 15 mn. 4-

(i1f) Methanesulfonic acid 2-(2,6-difluoro-phenyl)-ethvl ester

10 Methanesulfony! chloride (10.76 g, 0.094 mol) was added at 0 °C to a
solution of 2-(2,6-difluoro phenyl)ethanol (13.5 g, 0.085 mol, from step (ii)
above) and triethylamine (12.93 g, 0.128 mol) in dry dichloromethane (135
ml) and stirred for 3 b under nitrogen aunospﬁere. The reaction was

.

quenched with water, extracted with dichloromethane, dried over sodinm
15  sulfate and solvent evaporated under reduced pressure to give (18 g) of the
title compound as an oil.

Preparation V
1-;2—Bmmoelhyl)—4-niﬂuoromethzibenzene o
20 (D) 1-(2-Methoxy-vinyl)-4-trifluoromethylbenzene
Potassium tert butoxide (13.46 g, 0.120 mol) was added to methoxymethyl
triphenyl phosphonium chloride (38.30 g, 0.112 mol) in 150 ml dry THF at
30 °C wunder argon atmosphere and stired for 1 b 4-.
trifluoromethylbenzaldehyde (15.0 g, 0.086 mol) in 60 ml THF was added
25 dropwise at the same temperature and stirring continued for 3 h at room
temnperature. The reaction mixture was treated with 100 ml water, 150 mi
petroleum ether and filtered through celite. Organic layer was separated and
the aq. layer was extracted with petroleum ether (2 X 100 mi). Combined
organic layer was washed with brine and dried over sodium sulfate. Solvent



di f | uor onet hoxybenzal dehyde (2.58 g, 15.0 mmol) in THE (50 nL) was added at
"-10 C and the reaction mxture was stirred at this tenperature for 15 30
mn and then at roomtenperature for 19 h. Water (100 T and the
i xture W9 20028148 r at ed under reduced pressure. The re 'Ng" aqueous
phase was extracted with ethyl acetate (2 x 100 nL) and the conbi ned
organi ¢ phase was washed with water (2% 100 nL) and brine (100 nlL), dried
over Na2SO4, and concentrated in vacuo. The crude product 20 was purified by
three ti mesevagoeaticuunderaedtagt pressure nfalldwabby plirifizati¢iover glicafgehsh system
from Bi ot age. Colum: Flash 40+M 40 x 150 nm Fluent: 3%ethyl acetate in
hept ane. Cowtingpetrotcust eﬂmreismlmtlaﬁfwdemﬂw 8 @ afrthe subditle eompound af f or ded
1.60 g (53% of th t|tlec npound as col ourless oil 1H- NVMR (500 MHz,
CDC13): 8 74%8 qu} MWS dxregti)r(t@ktnfermxt stgxa;rvefbout Augder 4, 2H,

m nor i soner 7. 02 (d 2H maj or isoner), 7.00 (d, 1iH major isoner), 6.47
(t, 1H, m nBWIfCHA) 6.47 (t, 1H rmmjor isoner), 6.14 (d, 1H mi nor
isomer), 5.78 (d 1H, major isoner), 5.20 (d, 1H mnor isoner), 3.78 (s,
3H, mnot isomer), 3. 69 (s 3H maj or |sorrer) WD 2005/ 123748

PCT/ SE200S/ L. ) xyphenyl ) - acet al dehyde To a

sol ution of =t hoxyvi nyl ) - benzene (E/Z 5 ratlo

) (B ?3 iuﬁe A H"&EF@@‘-WP it ARERAIR (F05"E0) CTor 4
h. After copgsntsat ifRiin YRARE) KBSV 19BIAP HEGiond W ladRE 1079 M added {0

the residue and the aqueols phase ' was extracted with diethylether (2 x 50

m.). The copidinad otared st 45 4Ceforab hwAskershewvhd evaporatidetnder redacetous
Na CO3 (50 nmL) and brine (50 nL), dried over Na2SO4, and concentrated in

0 t @0 gi presturg2angl thi residde wpasopertitioned bepweedrowaterl and ethen Organi¢ y of ca.
80% The crude product_ was used directly in the subsequent
layer was washed with NaHCOs;, brine and dried over sodium sulfate.
Solvent evaporation under reduced pressure afforded the sub-title compound
(9.4 g )as pale yellow liquid. This was directly taken for next step without

further purification.

15
(1ii) 2-(4-Triflnoromethylphenyl-ethanol
NaBH, (2 g, 0.055 mol) was added at 0 °C to a solution of 4-
trifluoromethyl-phenyl)-acetaldehyde (9.4 g, 0.05 mol, from step (ii) above)
in 154 m! ethanol and stired at RT overnight. The solvent was evaporated

O

20 under reduced pressure and the residue was partitioned between 50 ml 1 N
HCI and 50 ml! diethyl ether. Organic layer was washed with water, dried
over sodium sulfate and the solvent evaporated under reduced pressure to
give 10 g of the sub-title compound as a liquid. This was directly taken for
next step without further purification.

(iv)_1-(2-Bromo-ethyl)-4-trifluoromethylbenzene

A mixture of step 2-(4-triflnoromethylphenyl)-ethanol (10 g, 0.053 mol,
from step (iii) above) , 86 ml (1.06 M) HBr in acetic acid and 10 ml sulfuric
acid was stirred at 100 °C for 4 h. The reaction mixture was poured into ice



' rthout further purification. | HNVR (500 MHz, CDCl13): S 9.76
(t, 1H), 7.21 (d, 2H), 7.13 (d, 2H), 6.51 15 (t, 1H), 3.70 (d, 2H) (iii) :
244-Di fl uorgpl ethox hen 1)-ethanol A solution of '
(4-di fluoronet hoxyphenyl ) - acet al dehyde 1.22 g, 6 nmol; f lob ) .
above) in é‘f‘h&‘“’éﬂg{)’fb m.) was cooled to O T. Sodium 20 ﬁ@@ﬁ@@ﬁ@”{o. 27 g,
7.2 mmol ) was added and the resulting reaction m xture was stirred at 0 C
for 2 h and then at roomtenperature for986 h. After concentration under
reduced pressure, the residue was diluted with diethylether (50 nL) and 1 M
BC1(50 nl). Tame perteantediewishs diethplethierdie arpenior dayer c wasasveashed wedtthed with
water (50 niL)_ and brine (50 nll), dried 25 over Na2SO4, and concentrated in
vacuo. The crNaHGOnuoweter aad dsigd oyarssadiumy sWfate.ndelverhevansaation sndeiogr aphy

on silica gel. (Horizon, f h system .from Bi ot ageTM Col um: Fl ash 40+M
40 x 150 mm @H@ﬁ"é PIRSSHEH %We‘i/f’ﬁrﬁ’ Q@%%@tﬂﬁ?aﬁéﬂlﬁ% PRireleptane.
Concentration in vacua afford 0,62 (50% of,.the..sub-title conpound as a
li ght yel | ow ShFT “%‘cﬁ#‘_‘{%‘;geﬁ %f:%eé%%%‘ﬁ PRrbas a HgBid - \VR (500 MHz, .
CDC13): S 7.22 (d, 2H), 7.07 (d, 21-1), 6.48 (t, 1H, 3.88-3.80 (m 2H),
2.85 (t, 2H),_1.55 (m_Dbr, 1H) (iv) Methanesul fonic acid
2-(4-difluor yl)-ethyl ester 5 A solution of
| _ o

2- (4-difluoraone ).; . 582 g, } fromstep (iii)
above) in net3AERANESWRONL GHE 44 s cg g Ea gLy bl ot hy| am ne (0. 52

m, 3.7 mmol),. d Lol l oved by 3 sabution af . neth £ onylochl ori de

(0. 26 m. g.Aﬁ@ﬂ&%@ﬁ%Lﬁ%%ﬁ%—#%ﬁ%ﬁi&% sture
| _ e b g . |

ot hyl ene. chi rHEo5R L) BeSprpieh e Hpihyiohckn it R fesiEe, (2

30 ni) ang brigs Iﬁﬁlélmﬁmqm Y §rwiressid to?ad-20RCeRLBALEER STMVAC U0 té
give 0.78 g (95% of the title conmpound as a

hexanes, 7.2 mL, 18 mmol) was added in portions over 5 min and the

orange-red reaction mixture was stired for an additional 15 min. 4-
difluoromethoxybenzaldehyde (2.58 g, 15.0 mmol} in THF (50 mlL) was
added at —10 °C and the reaction mixture was stirred at this temperature for

15 30 min and then at room temperature for 19 h. Water (100 mL) was added
and the mixture was concentrated under reduced pressure. The remaining
aqueous phase was extracted with ethyl acetate (2 x 100 ml) and the |
combined organmic phase was washed with water (2 x 100 mlL) and brine
(100 mL.), dried over Na,SO,, and concentrated in vacuo. The crude product

20 was purified by three times repeated chromatography on silica gel. o
(Horizon™, flash system from Biotage™. Column: Flash 40+M, 40 x 150
mm. Eluent: 3% ethyl acetate in heptane. Combination of pure fractions and
concentration in vacuo afforded 1.60 g (53%) of the title compound as a
colourless oil.

25  1H-NMR (500 MHz, CDCl;): & 7.56 (2H, minor isomer), 7.20 (2H, major

" isomer), 7.03 (d, 2H, minor isomer), 7.02 (d, 2H, major isomer), 7.00 (d,
1H, major isomer), 6.47 (t, 1H, minor isomer),6.47 (t, 1H, major isomer),
6.14 (d, 1H, minor isomer), 3.78 (d, 1H, major isomer), 5.20 (d, 1H, minor

isomer), 3.78 (s, 3H, minor isomer), 3.69 (s, 3H, major isomer)



colourless oil. IHNW (500 MHz, CDC13): & 7.23 (d, 211), 7.09 (d, 2H), 6.49
(t, 111), 4.40 15 (t, 2H), 3.05 (t, 211), 2.89 (s, 311) Preparation X

1- (3Bronopr ogoxv) - 2- f | uor obenzene A mi xture of 2-fluor 4 g, 20.0
- mml),l,BYQ’@iﬁ? WBopane (20.3 3 20 m_, 200 mol), and gﬁ@@“ﬁ’%’é’;‘r bonat e
€2.76 g, 20.0 mol ) in acetonitril (30 nm.) was heated at 80 C overnight.
The reaction mxture was filtered andg9ghe filtrate was concentrated in
vacuo to give 4.70 g of the title <conpound as a light yellowoil with a
purity of ca. 80% The product was wused in the subsequent reaction step
wi thout further purification. 25 1H NWVR (500 MHz, CDC13): & 7.11-7.03 (m
2H), 6.99 (i) ilucroaie hegyl)-atce e?2H), 3.64 (t, 2H), 2.39-2.31 (m
2H) Preparation Y WD 2005/ 123748 PCT/ SE2005/ 000891 101 2-(3-Brono

. propoxv) -1, 4-di fl uoro-benzene A m xture of 2,5-difluorophenol (2.60 g, 20.0
mol ), 1, 3-di brormﬁropane (20.3 rnL, 2 and potassi um car bonat e

(270", 206 mighlon Laskamerini ol osenisniirbonte i or
vacuo t o3 gi \VELHQ.B&%)X?%&‘% ’k-bthm g’ﬁ’ﬂbﬁm 15aBoys AR a&%’ﬁl@\éﬁl ith a
o hont Cf ur Siasrddet 3 MEERASAF I I EREED ke e spipapt Wah S it 45T °' 8P4,
M oarhis on 38 404 B her Soderteationfnast HhandaiBedduee Fheor L2230 $s (1 214
3, 4-di Tl uor gaRENed tHe?rddfliu® andh8 diRbus phast FhOELHRAESRARE diethylether

(2 x 50 ml). The combined organic phase was washed with saturated
c 10 aqueous NaHCO; (50 mL) and brine (50 ml.), dried over Na,SOq, and

concentrated in vacuo to give 1.32 g of crude product as a yellow oil with a

purity of ca. 80%. The crude product was used directly in the subsequent

reduction step without further purification.

1H-NMR (500 MHz, CDCL): § 9.76 (¢, 1), 7.21 (4, 2H), 7.13 (4, 2H), 6.51
15 _(t, 1H), 3.70 (d, 2H)

(iii) 2-(4-Difluoromethoxyvphenyl)-ethanol
A solution of (4-difluoromethoxyphenyl)-acetaldehyde 1.22 g, 6 mmol;

B from step (i) above) in ethanol (20 ml) was cooled to 0 °C. Sodium
C’ 20 borohydride (0.27 g, 7.2 romol) was added and the resulting reaction
mixture was stirred at 0 °C for 2 h and then at room tempera;tm'e for 16 h.
After concentration under reduced pressure, the residue was diluted with
diethylether (S0 ml) and 1 M HCI (50 mL). The phases were separated and
the organic phase was washed with water (50 mL) and brine (50 mL), dried
25 over Na,SOy, and concentrated in vacuo. The crude product was purified by
two times repeated chromatography on silica gel. (Horizon™, flash system
from Biotage™. Column: Flash 40+M, 40 x 150 mm. Eluent: Gradients
from 25 to 40% ethyl acetate in heptane. Concentration in vacue afforded
0.62 g (50%) of the sub-title compound as a light yellow oil.



15 (20.3 nlL, 200 mmol ), and potassium carbonate (2.76 g, 20.0 mmol) in 4
acetonitril (30 nL) was heated at 75 C overnight. The reaction m xture was .
filtered and the filtrate was concentrated in vacuo. The crude product was
purified by, %Ho?ﬂ?sti' raphy on silica gel. (Horizon, fl ashaysi60sdisom

Bi ot age7l . ' ash 40+M 40 x 150 mm Eluent 3% ethyl acetate in' 20-
hept ane. Concentration in vacuo afforded. 4.35 g of the title conpound as a
col ourl ess oil W|th a purlty of ca. 90%l08H NMR (500 MHz, CDC13): 8 7.06

(dd, 1H), 6.73 1 6. 60 4.05 3.59 :
2.33-2.27 (mIIi [cfxael—ﬂ% 12(23(d8r2gﬁoﬁr(!i%<6&,y2}13 éﬁt&oﬁoﬂvﬂhzene A
m xture of 3-fluoraq henol (2.24 g. 20.0 mml), 1,3-dibromopropane (20.3 ni,

200 mol ), anki8Bo3-394muADaR sk 2, 4. 35 (g, bRdH mol) in acetonitril WD
2005/ 123748 PCT/ SE2005/ 000891 102 (30 nL) was heated at 80 C overnight. The -
reaction mxture was filtered and the filtrate was concentrated I n vacuo.
The crude pr éi a gel . (HorizonTM

flash system¥¥/o; %R El uent: 3% :

HH igﬁ%‘é‘bnfa aﬂo;“ﬁ&iiﬂe%r(?éﬁ@ﬁ éé@%#&hfnﬁuﬁ%% dcié? 507 08 it duct
TH VR (500 NE® %%é@}*%@?@%&%ﬁé@%ﬂgﬁg s WAL 14 570" 1
2H), 3.62 (t,T la%ni @s’»ZlnﬁLmﬁ%nE’awasaéﬂcwa ﬁsﬁld\ﬁ?d%g% l&lﬁﬁh%ﬁac'd
2-(4-fluoro- benzy oxy) - et hyl “ester | @ Huor obenzyl ax nol 15 To a

suspensi on ofmeéthdnesulfondl idhdorids QOQ.ﬁOnta $2%menisIp e Sinethylehentilefide (2
ml)} and the reaction mixture was stirred at O °C for 90 min. The reaction 3

10 mixture was diluted with methylene chloride (40 ml.) and the organic phase
was washed with water (2 x 30 mL) and brine (30 mL), dried over Na,SO,,
and concentrated in vacuo to give 0.78 g (95%) of the title compound as a
colourless oil.
1H-NMR (500 MHz, CDCl3): & 7.23 (d, 2H), 7.09 (d, 2H), 6.49 (t, 1H), 4.40
15 (t, 2H), 3.05 (t, 2H), 2.89 (s, 3H)

Preparation X

1-(3-Bromopropoxy)-2-fluorobenzene

A mixture of 2-fluorophenol (2.24 g, 20.0 mmol), 1,3-dibromopropane (20.3 o
20 mL, 200-mmol), and potassium carbonate (2.76 g, 20.0 mmol) in acetonitril

(30 mL) was heated at 80 °C overnight. The reaction mixture was filtered

and the filtrate was concentrated in vacuo to give 4.70 g of the title

compound as a light yellow oil with a purity of ca. 80%. 'The product was

used in the subsequent reaction step without further purification.

1H-NMR (500 MHz, CDCl;): 8 7.11-7.03 (m, 2H), 6.99 (m, 1H), 6.91 (m,
1H), 4.18 (1, 2H), 3.64 (t, 2H), 2.39-2.31 (m, 2H)

Preparation Y



oil, washed with heptane) in THE (20 nL) was added et hyl ene glycol (19.9 g,
"0.32 nol) in portions over 15 min. The reaction mxture was stirred at room

tenperature for 2 h and then heated to 80 C. Benzyl bronj 32.0
. mmoi ) i n WOR0ESH338) was added and the reaction m xtur g}&g@ﬁzghp.ifgl?oogyd 3 20 at

80 Cfor 3.5 h. After cooling to roomtenperature, saturated ageuous NH4CI
(75 nL) was added and the phases were jggparated. The water phase was
extracted with diethylether (3 x 75 nL) and the conbi ned organi c phase was

washed wi t h243tBfoxhepreppedusd-Nifidbrotbenzehg and brine (75 nL), dried over
MySO4 and concentrated 1n vacuo to afford 6.83 g (95% of the 25 sub-title

conpound asAamixiure wi (205 -diffwoiophend] @260 §020.0LtaxdiNR 1,3alibidmopropais) : S
7.33-7.28 (in, 2H), 7.06-7.00 (m 2H), 4.51 (s, 211), 3.77-3.72 (m 2H),
3.60-3.55 (fﬂOQH:IEL 2003 1hol), asj MERSSODE/ erbBmge R2T76E2 50 coogdim 103 (ii)
Met hanesul foni c acid 2-(4-fl uoro-benzyl oxy)-ethyl ester A solution of

2- (4-f | uor opeatoyitiak(A0 i ) 3vas hegtediat &) “Qovermghtl The reastionapixtyge)wabove) in
met hyl ene chl ori de 0 ) was cooled to -10 C. Trjgte‘p éam@p (5.0 nm., 36
mol ) wak a 2l e Was Ronesnirated b vackm o gV é & g}e@é‘?o mmol )

and the reaction_m xtur s.stirred.at -5.C or .he reaction m xture
was di | ut edc%!ﬂi’ﬂuﬂi)fﬁﬁyﬂ ﬁ‘u’ﬁa ¥fﬂf Ii"&‘g"v{‘gcﬁ)l’ﬂﬁy Oéﬁ%r %‘F{% Z%ﬁel?‘FP@“ﬁh‘é@% s
washed with £er 75 3 ' 7 Led. over S, and
concentr at eBW&éB%%uﬁ%agﬂg%Q%b( /B‘ESF&%%%% %CorrpoNEnd as a
yellowoil. C10 1HNWR (500 MHz, CDC13): 8 7.33-7.28 (m 2H), 7.07-7.01 (m
2H)., 4.54 (s, 211), 4.41-4.37 (m 2H), 3.76-3.71 (m 2H), 3.09 (s, 311)

P ti ] | : S ) l | .
DT Ebat | TN (B RISCRY, § TR, T ol B s By e
cy@nobengyl 4:13 @R 362 (122D 2391283 (&, DEnjon- 3-

Preparation Z
4-(3-Bromo-propoxy)-1.2-difluoro-benzene
A mixture of 3,4-difluorophenol (2.60 g, 20.0 mmol), 1,3-dibromopropane
15 (203 mL, 200 mmol), and potassium carbonate (2.76 g, 20.0 mmol) in
acetonitril (30 mL) was heated at 75 °C overnight. The reaction mixture was
filtered and the filtrate was concentrated in vacuo. The crude l;roduct was
purified by chromatography on silica gel. (Horizon™, flash system from
| Biotage™. Column: Flash 40+M, 40 x 150 mm. Eluent: 3% ethyl acetate in
C" 20  heptane. Concentration in vacuo afforded 4.35 g of the title compound as a

colourless oil with a purity of ca. 90%.

1H-NMR (500 MHz, CDCL): 8 7.06 (dd, 1H), 6.73 (m, 1H), 6.60 (m, 1H),
4.05 (t, 2HD), 3.59 (t, 2H), 2.33-2.27 (m, 2H)

Preparation AA
1-(3-Bromopropoxy)-3-fluorobenzene
A mixtare of 3-fluorophenol (2.24 g, 20.0 mmol), 1,3-dibromopropane (20.3

mL, 200 mmo]), and potassium carbonate (2.76 g, 20.0 mmol) in acetonitril



viTethyl [carbamate Potassi um carbonate (3.82 g, 27.6 nmmol) was added to a
m xture of ten- 20 butyl

(2-(9-oxa-3, 7-di azabi cycl o[ 3. 3. 1] non- 3-yl ) et hyl ] carbanate (5.00 g, 18.4
nlnol) an -(hr t hyl ) benzonitrile (3.61 g, 18.4 mo Kiro0560BONI trile -
(150 M).Mésﬁ{%ﬁ was heated to reflux overnight, cog?nggﬂ to room .
tenperature, filtered and evaporated. The residue was dissolved in

di chl oronet hane (100 m.), washed with W&fer and dried over MyS™M. 25
Purification by preparative HPLC gave 7.04 (78 %9 of the subtitle

conpound as @()Zmlo was healad i ¥ |@fﬂm@ht.aﬁ1ﬂ reaciiondmivureowas ddteredi ent of
formc acid. V(\P 2081%123748 PCT/ SE2005/ 000891 104 1H NWR (500 , ,CD3OD) 5
8.49 (1 H 1and the fiirate was ¢oncentrated ix yqcug) Thecrude pyoqyct yas pugized o o)

g: ?2 E% E :%Y C%Cglga éfqlﬂhytsfgﬂ Slicgf%egé’l-ﬁn@mgﬂ%s% S)gs%emlzl’ﬁttn?n ]gio?aggeﬁﬁ. Hom,
J1 1 ot hyt | Dl eSS S A0, TSR bG FiReok: 7 Rl bty dn pmtage: v 1

For i o ad 4 SapEottyioh Hinely Sigrél 358 £6f R oSH0RA B 2 LObofeEl | © 2nc
cyanobenzyl)oif it 2 pluity 2EACYS P! Phel - prbREr Wakl hdni xhe '8kt 7. 00 0.

14.2 mol). e reac m xture was stirred at roomtenperature for 3

hours after M{;@@ngﬁep\wﬁhdﬁtlﬁﬂh@ﬂpm@ﬂcgﬁm,r esultant solid was washed with
ethyl acetate. Drying in vacuo gave 6.12 g (96 % of the title conpound with
one equival ent of residual ethyl acetate. 15 1H NMR (500 MHz, D20) 8 7.95 (2
H d), 7.71 (2 H d), 4.48 (2H, s), 4.31 (2 H m, 3.69 (2 H m, 3.52 (2
H m, 3.20 [H-NMR(50Q MHAz CDCL:)) 3 7.2% émadd), 64730.6% (ina 2EBuA{1N(tc acicb

2- benzo[ dl i soxazo ester 320 (i)

| -3-vyl -et hyl
> Benzor | h 262 & TR ARN3A1 (o, 2H)

Preparation AB

Methanesulfonic acid 2-(4-fluoro-benzyloxy)-ethyl ester
(i) 2-(4-Fluorobenzyloxy)-ethanol |

15 To a suspension of sodium hydride (1.9 g of a 60% suspension in mineral
oil, washed with hepténe) in THF (20 mL) was added ethylene glycol (19.9
g, 0.32 mol) in portions over 15 min. The reaction mixture was stirred at

room teraperature for 2 h and then heated to 80 °C. Benzylbromide (6.05 g,

32.0 mmol) in THF (30 mL) was added and the reaction mixture was stirred °
20 at 80 °C for 3.5 h. After cooling to room temperature, saturated ageuous

NH,C1 (75 mL) was added and the phases were separated. The water phase

was extracted with diethylether (3 x 75 mL) and the combined organic phase

was washed with saturated aqueous NH,Cl (75 mL) and brine (75 ml),

dried over MgSO, and concentrated in vacuo to afford 6.83 g (95%) of the

25  sub-title compound as an oil with a purity of ca. 90%.

1H-NMR (500 MHz, CDCl;): § 7.33-7.28 (m, 2H), 7.06-7.00 (m, 2H), 4.51
(s, 2H), 3.77-3.72 (m, 2H), 3.60-3.55 (1, 2H), 2.23 (m, 1H)



~To a solution of benzo[d]isoxazol-3-yl-acetic acid (0.86 g, 4.85 nmol) in
anhydrous THE (40 nL) was added dropw se borane dinethylsulfide conplex

(0.58 nL, 10 M 5.8 mml) at 0C. The m xture was all owe room
. tenper at uV® 8%112348 stirred over night. MeOH (10 nl) wail@%“%@?fé’@&ﬁoy added

and when the gas evolution ceased, the m xture was heated under gentle
reflux for 4 hours. The reaction m xtuf( was concentrated in vacuo and the
remai nder was di ssolved in dichloronethane (20 nm.). An aqueous sol ution of

Na2CO8 (20 i) Metharedufdnimretid Be(4afimmrortsenzaioy )iyl esterr act ed with
di chl oronet hane (3 x 20 nL). The conbi ned organic | ayers WD 2005/ 123748

PCT/ SE2005/ @Qesekdion 1652 +{éftnaobent ytwen-atbasdiSaildg c 30.0ammads Bomi stepacuo. The
crude product was purified by chronatography on silica gel which afforded

537 ny (67. §Dy 2bpvex Ha methpleasnpblonde 16¢ MR (was. ooled  toced03)°Q 163. 06,
Vet hauesul { dietiaains (55 asbsumelopias akded daflowed:lor mriagesfoRyion o
and 111 ot hy PRI (b ends Caogenlh fag e Feasiion oumie: WahSired B 7St was
it ur o v 18t it diporeRetiot it il ofopec i AP it CRIORESS ' X"
Concont r ar oAiiDy dgsuic jsR A WahdY BnShndi (LR Bl RO TS ouna.
(2H 1), o B ST (R MU0, arPoqucntiied fr Aedgd iR TISE Q0T 4 2: (2
EiAfu%oé?hgg\-ﬂ%a %%F?ﬁ{p@gﬁgras@}%ﬂoﬂﬁoo@, sol ution of 2-(2-fluorophenyl)-ethanol
10 1H-NMR (500 MHz, CDCly): § 7.33-7.28 (m, 2H), 7.07-7.01 (m, 2H), 4.54

(s, 2H), 4.41-4.37 (m, 2H), 3.76-3.71 (m, 2H), 3.0 (3, 3H)

Preparation AC
4-{[7-(2-amin bgthyl)-9ﬁxa-3,7-c_liazabigyclol3.3.1 lnon-3-
15  yllmethyl}benzonitrile, hydrochloride salt.

yllethyl }carbamate

Potassium carbonate (3.82 g, 27.6 mmol) was added to a mixture of ferz-
C’ 20 butyl [2-(9-oxa-3,7-diazabicyclof3.3.1]non-3-yhethyljcarbamate (5.00 g,
18.4 mmol) and 4~(bromomethyl)benzonitrile (3.61 g, 184 mmol) in

acetomnitrile (150 ml). The mixture was heated to reflux over night, cooled

to room temperature, filtered and evaporated. The residue was dissolved in
dichloromethane (100 mL), washed with water and dded over MgSO.,.

25  Purification by preparative HPLC gave 7.04 g (78 %) of the sub.title

~ compound as a salt with one equivalent of acetic acid and one equivalent of

formic acid.



triethylamne (6.36 nL, 45.7 nlnol) in dichloronethane (15 nlL) was added

nmet hanesul fonyl chloride (2.88 nm., 37.1 mol) at -5C. The m xture was .
stirred for 4 hours and was allowed to slowy warmto roomtenperature. The
m xture wa th di chl oronet hane and extracted w Jifabged> and
wat er . Theév(%oggr{s%quer was dried over Na2SO4 and concenl{ér)r:ftstlﬁezg6 9\¥/aCUO -
The crude product was purified by columm chromatography, using

di chl oronet hane as eluent, to afford 5.8 9 (94.4% the title conmpound. '11
NMR (400 M—Izl CDC13) 8 7. 28-7.22 (2H, m, 7.12-7.02 (21L m, 4.42 (2H t),
3.10 (2H, t) HONBAER (500 MH2\OROI3) & 8349161 L sHERG0%2 M0H9 7.5806H, Bxanpl es
Exanple 1

N (2-{7- f(2sﬂ.1§(m}bmh6p%%ﬂv;%2~$ﬁ/& bl ymk, St (ZEL&QEOZHL ar)a3 16

bi cycl of 3. 3. 11non- 3-v e hyl.) - 1- phenyl net hanesul f onami

(2S)-3-[7- (2(2\&1,%8&%/ 2 Homyx 476 (2 Hyimak.dpPe {2 Eb[s. 1344](91&5}; yI] 2-

hydr oxypr opoxy) benzonitrile (0.096 g, 0.28 mmovl; see step Preparation A
above) was dissolved in a 1 2 ratio of DCM acetonitrile (3 n). 1o

Tri et hyl ami n . v L. ed l,Qued ,by
pheny! met Ran&sHFsnSTUROgLayL 492.058124a01g} O?he mi xture was

stirred at r r 818 | ]-' t‘KZCCB(O38g 2.77 mol) to
ensur e that A S in the reaction mxture. The
reaction mxture was filtered and the filtrate concentrated under reduced 15
pressure. Purification by preparative HPLC gave 0.1 g (72% of the title

conpound. 1H ANWiine£e4 Mﬁon@@ﬁeﬁaﬁ%c&ta@@(ﬁ@iﬂ ade&&ii’oﬂ:&1ééH in),
7.05- 7.07 (21L in), 4.41 (31-L m, 4.17 (2H 'in), 4. in), 3.62-3.7

(2H, m, 3.1208le@ cRify of, the. ZckiiR. Sﬁd(ﬂirkma: rE)desaAllGOE tﬁﬁ‘ &Lﬁyl {®[7-@- 20 o
10 cyanobenzyl)-9-oxa-3,7-diazabicyclo[3.3.1]non-3-yljethyl }carbamate (7.00

g, 14.2 mmol). The reaction mixture was stirred at room temperature for 3
hours after which it was filtered and the resultant solid was washed with
ethyl acetate. Drying in vacuo gave 6.12 g (96 %) of the title compound with
one equivalent of residual ethyl acetate.

15 'HNMR (500 MHz, D,0) § 7.95 (2 H, d), 7.71 2 H, d), 448 (2H, s), 4.31
(2 H, m), 3.69 (2 H, m), 3.52 (2 H, m), 3.20 (4 H, m), 2.77 (4 H, m).

Preparation AD
Methanesulfonic acid 2-benzoldlisoxazol-3-yl-ethvl ester o
20 (i) 2-Benzo[dlisoxazol-3-yl-ethanol

To a solution of benzo[dlisoxazol-3-yl-acetic acid (0.86 g, 4.85 mmol) in
anhydrous THF (40 ml) was added dropwise borane dimethylsulfide
complex (0.58 L, 10 M, 5.8 mmol) at 0°C. The mixture was allowed to
warm to room temperature and was stirred over night. MeOH (10 mL) was
25 carefully added and when the gas evolution ceased, the mixture was heated
under gentle reflux for 4 hours. The reaction mixture was concentrated in
vacuo and the remainder was dissolved in dichloromethane (20 mL). An
aqueous solution of NayCO4 (20 mL) was added and the aqueous layer was
extracted with dichloromethane (3 x 20 mL). The combined organic layers



Example 2 N-(2-{7-f2-(3,4-Bis(difluoronethoxy)phenvl)eth}!ll-9

"ogxa-3.7-diazabicyclo- f 3.3.1 I non-3-y-1} ethyl)-4-cyanobenzenesul f onani de A
m xture of 4-cyano- N-[2-(9-o0xa- 3, 7-di azabi cycl 0[ 3. 3. 1] n 11- 25

- benzenes WPSPLRHE8 (0.3 g, 7.5 mol; see Preparation E ggg@%%@%@o%‘-

brono-et hyl ) -1, 2-bi s(di fl uoronet hoxy) benzene (0.26 g, 9 nmol; see

Preparati on G above) and potassium carfggnate (0.41 g, 30 nmol) was stirred

at 60C overni ght under a nitrogen atnosphere. The reaction m xture was

filtered anwesptriedtovenNag86yandtcdcemuzredriedaecad. The ssidesprodnet Was

20051123748 PCT/ SE2005/ 000891 107 residue was purified by colum

chr omat ogr apwsified dyrahromweategrephy on sidishged Mdrioh affosdadd3] mg(67.8%d of he titl e

conpound as .a white solid. Yield: 0.23 g. 13C NWR (75 MHz) 8 144.5, 142.31

140. 52, 132. the titloeompound91, 12253, 5 122.34, 119.23, 117.29, 116. 02,

1107 3120wl i A, S e 13608 o s T

7-f2-(4-dif r Y- -ethvll-9-oxa-3.7-diaza- 1lo

bi cycl of 3. BEEfﬁggﬂB&%v 66%%@ benzenesul f onam de A mi xture of

4-cyano- N-[ 2- (9-oxa- 3, 7-di aza bicyclo[3.3.1]non 3-yl)-ethyl]-

benzenesul f onam de di hydrochl oride (0.164 g, 0.40 mmol, see prep E above);

met hanesul f gy ' ~dif] Aar. - SNV ester (0.128 g, 1s
0. 48 nmmol , dﬂ%r 8 %qi ~210 g, 152 mmol), and

water (0.1 ' i g : - L @ ' di ation
ot 0,1 Tl dyghRGeattiaotyhril 581 i foBsyh SRRl K
| oaded ont os@pqAt AtRIVe iR A A S5MmIZ, 3 .95 ehttol) in dighloddhetishe The
coeimm was washed with a sol ution of nethylene
10 (20 mL) was added methanesulfonyl chloride (0.31 ml., 3.95 mmol) at 0°C.
The reaction mixture was stirred for 1 hour and was then extracted with
water (2 x 20 mL) and brine (20 mL). The organic layer was dried over
Na;SOy4 and concentrated ir vacuo, which afforded 818 mg (98%) of the
title compound.
15 'H NMR (500 MHz, CDCl) § 7.73 (1H, d), 7.61 (2H, m), 7.37 (1H, m),

4,73 (2H, t), 3.49 (2H, 1), 3.01 (3H, 5)

Preparation AE
‘ ethanesulfonic acid 2-(2-fluoro-phenyl 1 ester

C’ 20 To a solution’ of 2-(2-fluorophenyl)-ethanol (4.00 g, 28.5 mmol) - and
triethylamine (6.36 mL, 45.7 mumol) in dichloromethane (15 ml.) was added
methanesulfonyl chloride (2.88 ml, 37.1 mmol) at -5°C. The mixture was
stirred for 4 hours and was allowed to slowly warm to room temperature.
The mixture was diluted with dichloromethane and extracted with 1 M HCl

25 and water. The organic layer was dried over Na,SO, and concentrated in

vacuo. The crude product was purified by column chromatography, using
dichloromethane as eluent, to afford 5.88 g (94.4%) the title compound.
'H NMR (400 MHz, CDCl;) § 7.28-7.22 (2H, m), 7.12-7.02 (2H, m), 4.42
(2H, t), 3.10 (2H, 1), 2.88 (3H, s)



C 20 chloride/acetonitrile/nmethanol (2:1:1, 40 nmL) and eluted with 20% .
nmet hanol saturated with anmonia in nethylene chloride (30 nL). The filtrate
was concentrated in vacuo and the crude product was purified by
chromat ogr 3pgYedRA2$g i ca gel using methanol in chlorof or np@fFsElobHiss1
Concentration 1n vacuo afforded 37 ng (18% of the title conpound as an 2s -
yellow oil. 1H NWMR (500 MHz, CDC13): 8 8.00 (d, 211), 7.78 (d, 2H), 7.30 (d,
2H), 7.03 (d, 21-1),6.47 (t, 1H), 4.1518670 (m broad, 2H), 3.70-2.25 (in,
16H) WO 20051123748 PCT/ SE2005/ 000891 108 13C-NWR (125 MHz, CDC13): 5
149. 8, 144.9, 137 3, 133.0, 130.3, 127.7, 119.8, 117.57 116.1, 116.1(t),
68. 2,62. 2,56.8,54.7,53.6, 39.4,32. 1. Exarrple454Q1anoN—(2f
7-12-(4difl uﬁ%ﬂf@l”ﬁxy phenyl ) - et hyl1- 9- oxa- 3, 7-di aza-
bi cvcl of 3. 3. 11non- 3-yl }-ethyl)-N nethyl - benzenesul fonam de A m xture of
4- cyano- N-net hyl - N-[ 2- (9- oxa- 3, 7- di aza- bi cycl o[ 3. 3. 1] non- 3-
yl)-et hyI]-bﬁzenﬁs:il fonam de di hydrochloride (0.169 g, 0.40 mmol, prep. |
above), neth ic acid 2- (4 di f1 uor onet hoxy phenyl) et hyI ester to

) . , | g, 1.28
m oil bath

(60 C) for 2001 fag filtrate was | oaded
onto a cation- ). The colum was

washed wi t h aq.wisgla P7(2S )ﬂ)‘—9—c¢ﬂﬁ|—3)f7lcﬂ§iéﬁ@jrdw['t3t3 TifiBiypnol 15

(2:1:1, 40 nllL) and el uted with 20% nethanol saturated with anmonia in

net hyl ene chllgdroleypiSpoxybenddrdirile! (00N g 2 8comisln sea kg Prepasgion And t he
crude product was purified by chromatography on silica gel using methanol

sat urat ed wi tdbosehowas dissdived! én oaetnmtiol wdhtDClhacetoniteile of3 iml)acuo
af forded 118 ngtg57% of the title corrpound as a solid white materi al. 20
1H NVR (580 Mgethyaminy: ©.37 918,(d1.68H) mmob1 ws 2added, 7icklpwed Dy3) |

phenylmethanesulfonyl chloride (0.068 g, 0.36 mmol). The mixture was
stirred at room temperature overnight with K,COs; (0.38 g, 2.77 mmol) to

ensure that the free base of triethylamine was in the reaction mixture. The
reaction mixture was filtered and the filtrate concentrated under reduced
15 pressure. Purification by preparative HPLC gave 0.1 g (72%) of the title
compound.
' NMR (400 MHz, CD30D) § 7.64-7.66 (2H, d), 7.36-7.43 (5H, m), 7.05-
7.07 (2H, m), 4.41 (3H, m), 4.17 (2H, m), 4.08 (2H, m), 3.62-3.7 (2H, m),
3.12-34 (8H, m), 2.72-2.86 (2H, m), 2.46-2.59 (2H, m). o
20
Example 2
N-(2-{7-[2-(3.4-Bis(difluoromethoxy)phenylethyl]-9-oxa-3.7-diazabicyclo-
[3.3.11non-3-y1}ethyl)-4-cyanobenzenesulfonamide
A mixtuwre of 4-cyano-N-f2-(9-0xa-3,7-diazabicyclof3.3.1]non-3-yl)ethyl]-
25 benzenesulfonamide (0.3 g, 7.5 mmol; see Preparation E above), 4-(2-
bromo-ethyl)-1,2-bis(difluoromethoxy)benzene (0.26 g, 9 mmol; sce
Preparation G above) and potassium carbonate (0.41 g, 30 mmol) was
stirred at 60°C overnight under a nitrogen atmosphere. The reaction mixture
was filtered and solvent was evaporated under reduced pressure. The



7.01 (d, 21-1), 6.48 (t, 1H), 3.88 (m br, 2H), 3.21-3.14 (m 2H), 2.98 (s,
311) 2.91-2.79 (m 4H), 2.75-2.67 (m 2H), 2.58-2.40 (in, 8H 13C—NI\/R(125

149 5. 142.6. 137.9, 133.0, 130.1, 127. &; 117.
0 1
e 3, 1%2’%“%'{1?37 %5 4. 61.1, 58 3. 56.4,46.7, 35.8, 5 RO aé@"

N-12-[7-(2-Benzo[ dl i soxazol - 3- vl - et hyl - 9- oxa- 3.7-di aza- bi cycl of 3.3.
| I non-3-vl|-eth3LI 1-4-cyano- benzenesulldgnam de WO 2005/ 123748
PCT/ SE2005/ 000891 109 To

4- cyano- N- [ eesidueoxwass, plrifieal sbybicojuion] Theomatogradyy | sieg hydthanol in
benzenesul f onam de di hydrochl oride (0.123 g, 0.30 mmvl,, from prep E above),

rret hanesul f ellorofaEmdasyelvent ¢p Jigldoths Aule gompposnd\as awhite salido7dield: 0. 315

from a@gp AD above) and potassium carbonate (0.145 g, 1.05 s mol ;
from Prep) #xdded acetonitrile (4 nL) and water (0.1 nL). The m xt ur e

was heat ed diatio t ) S n filtered
and evapora?ﬁdwﬁm §awﬂt$}t14\%aél ggb gﬁ lgg gg#rl ﬁgﬁﬁp AB@% on silica
gel usin a d t uent,
ahi b affor bt o K2l 1195, o PaciTiibe1 28 é%iﬁoéﬂﬁﬁ E&”fm@éo
CDC13) 6 8. 2 ) 8 11, d), 7.55 (211, , 7. 31
(111, m, 98%9, %3%"4% %&%ﬁg 0%38@1%1 ¥ (1411, m  broad) s Exanpl e
6 4-Cyano-N (2- 17 f2-(2-fluoro- henoxvé6-ethyll-9-oxa-3.7-di aza-
bi cycl o[ 3.3.11 non-3-yl I-ethyll-Nnethyl-benzenesul fonani de To
4-cyano- N-ng 18 [ 2- (9- oxa- 3, 7-di aza- bi cycl o[ 3. 3. 1] non-3-yl ) -ethyl ] -
benzenesul f oha € dlhydrochlorlde (0. 127 g, 30 nmmol, prep | above), 1- 20
(2 br ono- et Rh ‘ 133 ava 3 ABloxk R Cd e assi um
cf)onate (0. ' wat er
10 b1<;Llo[3 3, ﬂnqn—B—yI}-ethyltbenzenesulfonmd

A mixture of 4-cyano-N-[2-(9-oxa-3,7-diaza-bicyclo[3.3.1]non-3-yl)-ethyl]-

benzenesulfonamide dihydrochloride (0.164 g, 0.40 mmol, see prep E

above),

methapesulfonic acid 2-(4-difluoromethoxy-phenyl)-ethyl ester (0.128 g,

15 0.48 mmol, from Prep W above), potassium carbonate (0.210 g, 1.52 mmol),
and water (0.1 ml) in acetonitrile (4 ml) was heated by microwave
irradiation (160 °C, 15 min). Solid material was filtered off and the filtrate

was loaded onto 2 cation-exchange column (SCX-2, Isolute™, 2 g/15 mL).

The column was washed with a solution of methylene
C 20 chloride/acetonitrile/methanol (2:1:1, 40 mL) and eluted with 20% methanol
saturated with ammonia in methylene chloride (30 mL). The filtrate was
concentrated in vacuo and the crude product was purified by
chromatography on silica gel using methanol in chloroform as eluent.
Concentration in vacuo afforded 37 mg (18%) of the title compound as an
25 yellow oil.

H-NMR (500 MHz, CDCL): 6 8.00 (d, 2H), 7.78 (d, 2H), 7.30 (d, 2H),

7.03 (d, 2H), 647 (t, 1H), 4.15-3.70 (m, broad, 2H), 3.70-2.25 (m, 16H)



(0.1 m). The m xture was heated by m crowave irradiation (10 m nutes,

160C) and was then filtered and evaporated. The crude product was purlfled
by chronmat ography on silica gel using nethanol saturated with 25 ammonia in
di chl or onetWammoesigsriguent, which afforded 85 ng (58. 0% oecrklfotibidssy
conmpound. 13C NMR (125.7 MHz, CDC13) S 153.90, 151.95, 147.02, 142.81,
133.06, 128.02, 124.64, 124.61, 121.54, 117.60, 116.53, 116.38, 116. 33,
115. 36, 68.52, 67.57,58. 46, 58-27, 56. 961Q% 44, 46. 66, 35. 93 WD 20051123748

S e vor o atahR s MIB. s 3 14980168, 453 43301 1303.313.74 -
(6 oxac 3. TSSO 3607, 3BRa542uBn324d 4. cyan

benzyl am de di hydrochl ori de (O. 127 g, 0.30 mml; prep P above), 1-(2-
brono- et hyl )-3-fl uoro-benzene (0.064 g, 0.315 rrrml) and potassium carbonate
(0.145 g, 1. 45 )4 Was added acetonitrile (4 nL) and water (0.1 ni). The

m xture was or 20 mnutes before it was heated by 1o microwave

irradiati gn (dLle~4i ) 5091198 x2 8 VARD; at ed. The
crude product y 0 ca ge I ng net hanol
saturat ed w tHicpdIBI318 4 1hdh-8iyl bledt ldsenethifonddidd af forded 43 ny
(30.3% of the title conpoun ' 125.7 MHz, CDCI3) 5 163.90, 161. 94,

144. 35, 141. 6% mikBre6st, 4-@51&319@&13&4&-5[29(9 0}@2&71&3.22—3&:3&50[3281]3]11&-3—1 15. 12,
114.95, 113.51, 113. 34,
111. 76, 68. 34 )d})cﬂwlbbewnaﬁﬂMamdeﬂImmdﬂ%w:gs 0=4Qumphel, prep. I

4- Cyano-N-{2-17-(1-net hvl -1 |ndol-- [)-9-0xa-3,,7diaza 3 20
o1 cyel ol 3. 3. FbRURN3 TR caidn S i dihhekome s pegy Doyl ester o

4-cyano- N [ 2 (691&)( g, 846 a 1 apxbépcw aggve i trz]lgsriur?ﬁ Xm%ogztltre]ydollﬁ g, 1.28
mrnol), and water (0.1 mL) in acetonitrile (4 ml.} was heated in an oil bath
(60 °C) for 20 h. Solid material was filtered off and the filtrate was loaded
onto a cation-exchange column (SCX-2, Isolute™, 2 g/15 ml.). The column
was washed with a solution of methylene chloride/acetonitrile/methanol
15 (2:1:1, 40 mL) and eluted with 20% methanol saturated with ammonia in
methylene chloride (30 mL). The filtrate was concentrated ir vacuo and the
crude product was purified by chromatography on silica gel using methanol
saturated with ammonia in dichloromethane eluent. Concentraﬁon-in vacuo
afforded 118 mg (57%) of the title compound as a solid white material.
20  1H-NMR (500 MHz, CDClL): & 7.91 (d, 2H), 7.81 (d, 2H), 7.20 (d, 2H),
7.01 (d, 2H), 6.48 (t, 1H), 3.88 (m, br, 2H), 3.21-3.14 (m, 2H), 2.98 (s, 3H),
2.91-2.79 (m, 4H), 2.75-2.67 (m, 2H), 2.58-2.40 (m, 8H)

U

13C-NMR (125 MHz, CDCl): & 149.5, 142.6, 137.9, 133.0, 130.1, 127.9,
25 119.6,117.4,116.3, 116.1 (), 68.4, 61.1, 58.3, 56.4, 46.7, 35.8, 32.3

Example 5
N-{2-[7-(2-Benzoldlisoxazol-3-vl-ethyl)-9-oxa-3,7-diaza-
bicyelo[3.3.11non-3-v1}-ethyl }-4-cyano-benzenesulfonamide




benzenesul f onam de (0.101 g, 0.30 mmol ) and 1-nethyl -1 Hindol e- 3-

“car bal dehyde (0.081 g, 0.51 mmol) in 1,2-dichloroethane (4 nL) was agitated
for 1.5 hours at roomtenperature. Sodiumtriacetoxybor e 0. 216 g,
.1.02 mol VOMHIMEd and resulting nmixture was agitat ed??‘\)‘/@?hdﬁﬁf{)é&dﬁ?f at room
t-enperature. An aqueous solution of Na2CO3 (3 nL) was added and the aqueous
| ayer was extracted with dichloronethati® (3 x 4 nlL). The conbi ned organic

| ayers were concentrated in vacuo and the crude product was purified by

chr onat ogr agieyd-6arg-N-E& (YeradsT-dipzechingelol3. 3 now s y>etdl-PCT/ SE2005/ 000891
111 saturated with gnmonja |. i cp] oronet hane as_el uent, which_afforded 76
mg (52. 8% benzanesy Qnmeﬁréggxfgr@pﬁ{pwenﬁﬂ%@&% rrgol, @9@19}31{*}5144. 59,

136. 86, 132.87, .130.73, 129.14, ..127.65 ..121 86,119 68, 11 117. 56,

116. 05, 109.338‘,’3)68[!%%@358. gHic ac!ﬂé .36%‘?fcg’é%%z,(’qﬁﬂl}ét,hyggﬁt%&’-égﬁ g3 Exanple 9

N hor T S ARRAL B0 e A ST adafeily GRBGE (G145 Y, L 3 V1
ot box) bann SRhiBr Bt Pred ) 98 adada S ab AR Y dud ABOM Pl The,, 4 5 5.
et hoxy) benz O L1 1€ A i an
CvE (oL 12 HRARIE sl A Wy g liato (] (Rifel ) 14559, Ahavogs v

mi Xt ur e vias gad filieiddaind' QABbIRAR TR e USRI 4 plRI B N Lrogen 19

anosphere. e reaction m Xxture was concentrat t hen redi ssolved in

DCM (25 nl) chnsnatogriphstdedliéPgél whes melieir] dakated RAtH AR oNI£In Was washed
with water (30 nlL) "and"the | ayers were separated. The retained water was

extract ed wididhlfXoMhdtBanehs elaent, whicH affordedal mgydp &%) ofitheTitte conbi ned DCM
fragations were concentrated under reduced pressure. C zo Purification was
pefor med bgompsoindi t ati on froma nixture of DCM Et OAc

'H NMR (500 MHz, CDCl,) 5 8.00 (2H, d), 7.85 (1H, d), 7.78 (2H, d), 7.55

(2H, m), 7.31 (1H, m), 3.91 (2H, m), 3.39 (2H, m), 3.12-2.47 (14H, m,

broad)

15 Example 6 _
4-Cyano-N-(2-{7-[2-(2-fluoro-phenoxy)-ethyl]-9-oxa-3.7-diaza-
bicyclo(3 3.11non-3-y1}-ethyl)-N-methyl-benzenesuifonamide
To 4-cyano-N-methyl-N-[2-(9-0xa-3,7-diaza-bicyclo[3.3.1]non-3-yl)-ethyl]-
i benzenesulfonamide dihydrochloride (0.127 g, .30 mmol, prep I above), 1-
C 20 (2-bromo-ethoxy)-2-fluoro-benzene (0.069 g, 0.315 mmol;) and potassinm
carbonate (0.145 g, 1.05 mmol) was added acetonitrile (4 mlL) and water
(0.1 mL). The mixtwre was heated by microwave irradiation (10 minutes,
160°C) and was then filtered and evaporated. The crude product was
purified by chromatography on silica gel using methanol saturated with
25 ammonia in dichloromethane as eluent, which afforded 85 mg (58.0%) of
the title compound.
BC NMR (125.7 MHz, CDCl;) § 153.90, 151.95, 147.02, 142.81, 133.06,
128.02, 124.64, 124.61, 121.54, 117.60, 116.53, 116.38, 116. 33, 115.36,
68.52, 67.57, 58.46, 58.27, 56.96, 56.44, 46.66, 35.93



and IPA to give a solid material (0.2 g, 17%. 1H NWR (400 MHz, CDCl13) 6
7.58-7.60 (2H, d), 6.98-7.00 (2H, d), 4.30- 4.33 (2H, m, 3.89 (213, m, .
2.98-3.01(4H, m, 2.69-2.81 (8H, m, 2.64 (3H, s), 2.44-2.46 (21-L t), 2.39
(3H, s). 2%olafesAiugd 125 MHz, CDC13) 8 173.11, 162. 15 15%c§%g2dodfhoskda -
119.43, 116.30, 115.55, 104.18, 68.62, 67.01, 58.45, 57.50, 54.96, 54.22, -
38.97, 12.81,10.91. Exanple 10 WD 2005/ 123748 PCT/ SE2005/ 000891 112
N-(2-17-f2-(4-cvanophenoxy) et hyl | - 9- oxalB} 7-di azabi cycl of 3. 3. 1l non- 3- vyl
}ethyl)-N, 3. 5-txi net hvli soxazol e-4-sul f onam de
N-(2-[7-[2-(4-cyanophenoxy) et hyl ] - 9-oxa- 3, 7-di azabi cycl o[ 3. 3. 1] non- 3-

yl }ethyl ) -3, 5-di net hyl i soxazol e-4-sul fonam de (43 ng, 0.09 nmmol, fromb5
exanple 9 abm&stZCCB (86 rrg 0. 26 rrm)l) wer e suspended in
acetouitrile , 0. .

reacti on m xtd et ottt e o% :
anospher e. I\/% .ol ) was added The reaction
m xt ure was at room tenperature overnight io-

?Pf’f; af‘g”i;;q%ﬁ%c@é?f?k’eﬁﬁﬁmc ﬁ%ﬁ%ﬁ%ﬂag@f&ﬁd‘%@f&#ﬁ&%m ”‘:
glrjnr'r;)n: g [ nydtyc% oron%% gﬁ%drggmgnugﬁ vvhlggﬁj g?gﬁgﬁﬁgégm?a%%@%)egf@ Fle

title conmpoumdombSeth ubrPBevdne @@53) g6 0.313- Wbl ?dﬂd Potastirfih- 6. 98
(2H, d), 4.12- 4.15 {2H, m), 3.90 (2H, 3.23-3.26 (2H, 2.98 (3H, s),
2.86-2. 92 (4ldarbonate 20685% 7005 4hinob) Wa2 meﬂ.fﬁdet(m)trﬂé (49512.)‘:_@d(ﬂrhtern) 2. 40
(3H, s) le 11 3 20 N-(2-{7-f2-(4-Qvano- 2-f
| uor o- - phenoQB)l m[k)vmhegnmt@reawas étimed for 20 minutes before it was heated by

1

¢ microwave irradiation (10 minutes, 160°C) and was then filtered and

evaporated. The crude product was purified by chromatography on silica gel

using methanol] satarated with ammonia in dichloromethane as eluent, which

afforded 43 mg (30.3%) of the title compound.

BC NMR (125.7 MHz, CDCl;) § 163.90, 161,94, 144.35, 141.66, 132.65,
15 130.03, 129.96, 128.11, 123.86, 118.70, 115.12, 114.95, 113.51, 113.34,

111.76, 68.34, 60.85, 56.85, 56.41, 54.40,47.82, 47.47,31.35

20  bicyclo[3.3.1]non-3-y1}-ethyl }-benzenesulfonamide
A mixture of 4-cyano-N-[2-(9-o0xa-3,7-diaza-bicyclo[3.3.1]non-3-yl)-ethyl]-
benzenesulfonamide (0.101 g, 0.30 mmol) and 1-methyl-1H-indole-3-
carbaldehyde (0.081 g, 0.51 mmol) in 1,2-dichloroethane (4 ml) was
agitated for 1.5 hours at room temperature. Sodium triacetoxyborohydride
25  (0.216 g, 1.02 mmol) was added and resulting mixture was agitated over

night at room temperature. An aqueous solution of Na;CO; (3 ml.) was
added and the aqueous layer was extracted with dichloromethane (3 x 4
mL). The combined organic layers were concentrated in vacuo and the crude

product was purified by chromatography on silica gel using methanol



bi cvcl of 3.3.1 I non-3-vl }-ethyl)-2,4-difluoro-benzenesul fonam de
" 4-{2-[7-(2- Ami no-et hyl)-9-oxa-3, 7-di aza- bi cycl o[ 3. 3. 1] non- 3-yl ] - et hoxy} -

3-fl uoro- i triJ e hydrochloride salt (0.266 g, 0.6 r ; above)
. and 2, 4-d§%?€®?)’h%3ﬁ¥enesul fonyl chloride (0.170 g, 0.80 IHL(%EZ%ﬁgosglg
dissolved in DCM (6 nmL.). Triethylamne (0.416 nL, 3 mmol) was added and the
reaction mxture was stirred at room tggnperature for 20 h under a nitrogen
anosphere. The reaction m xture was concentrated and then redissolved in
DCM (3 n) smdritedinsitieangtotia m divhéeosetamat & eluthe WEMh bffyeledW®6 washed
with water (3 nL) and the | ayers were separated. The WO 2005/ 123718
PCT/ SE2005/ afi0€218%) b8 theetitle nexhpoandr was extracted with DCM (3 nL) and the
|.ayers were , Separat ed. The conbi ned DCM fracti ons were concentrated under
reduced pr&¥INMR (125.2 MHz, (1T © Wk S59ut36.860183.8Fh1808803291Hy on
silica gel using nethanol saturated with anmmonia in dichl oronethane as
el uent, whi dB7.65, af¥lo8@ed 1268yl (BH3) 187.56h6 116.03,e 109750 68156, 1 B6QVR ( 500
MHz, CD3OD) 6 7.89-7.94 (1H 7.46-7.50 (2H, in), 7.10- 7.26 (3H m,
4. 42-4. 4% (BB04 $4.68, éé-lbzﬁf?-ﬁfa 328305-3.09 (4H, n), 2.78-2.82 (4H, in),
2.60-2.65 (41-L in), 2.34-2.37 (211, in). Cl0 Exanple 12
N-(2-{7-[2-(4-Cyano-2-fl uoro-phenoxy) ethvll-9-oxa-3.7-di aza-
bi cycl of 3. SQ I noE- g | -ethyll-2.4-difluoro-Nnethyl-benzenesul f onanm de
Cyanonet hyl & - but yl phosphorane (90% 0.158g, 0.59 mml) was 15 wei ghed

into a mecr . 1 = =

et hyl ] - 9- oxa= ,'7'!2-4" B . {h Q%AQM@%FO
benzenesul f L AR.3( SISz B sufthRihRieanPl € 11 above) and THE (2 nl)
we added. "™ 16 pTL, U:%Q—WU‘F%&MFrhen added and the reaction was
héed Wbt h40] ZI @ Yenino-a8ybi9-oradl, 7-86rabit wilof323 Mifon-3-y1]-

ethoxy}benzonitrile tri hydrochloride salt (1 g, 2.35 mmol; Prep F) and 3,5-
dimethylisoxazole-4-sulfonyl chloride (0.597g, 3 mmol) were dissolved in

DCM (25 ml). Triethylamine (1.95 mL, 3 mmol) was added and the

reaction mixture was stirred at room temperature overnight under a nitrogen

15 amosphere. The reaction mixture was concentrated and then redissolved in
DCM (25 ml) and transferred to a phase separator. The DCM layer was
washed with water (30 ml) and the layers were separated. The retained
water was extracted with DCM (25 mL) and the layers were separated. The

‘_ combined DCM fractions were concentrated under reduced pressure.
C 20 Purification was performed by precipitation from a mixtore of DCM, EtOAc
and IPA to give a sclid material (0.2 g, 17%).
'H NMR (400 MHz, CDCls) 5 7.58-7.60 (2H, d), 6.98-7.00 (2H, d), 4.30-
4.33 (2H, m), 3.89 (2H, m), 2.98-3.01 (4H, m), 2.69-2.81 (8H, m), 2.64 (3H,
8), 2.44-2.46 (2H, t), 2.39 (3H, s).

25 °C NMR (125 MHz, CDCL) § 173.11, 162.15 157.69, 134.21, 119.43,
116.30, 115.55, 104.18, 68.62, 67.01, 58.45, 57.50, 54.96, 54.22, 38.97,
12.81, 10.91.

Example 10



Lw 20 MeOH (1 nlL) was added and the reaction was heated with m crowave
irradiation for a further 10 mn in order to consune excess reagent. The
reaction m xture was concentrated and the crude product was purified by

chr omat ogr 0, ld i ca gel using nethanol saturated wt Bod .
di chl ororretaﬁg%og:’,gzsﬁg uent. The product isolated could be ﬂpturl [ egﬁ?dtz?t her by
25 recrystallisation fromMOH to give a solid (55 ng, 53% . 1H NWR (500
MHz, CDC13) 8 7.85-7.90 (1H, m, 7.42-71#% (1H, m, 7.34- 7.37 (1H, m,
7.09-7.13 (1H, m, 6.93-7.02 (2H, m, 4.23-4.26 (2H, in), 3.88-3.90 (2H,

m, 3.28- 3. 3N{2H 7-I2:§4-cgaripheRoky)sthylRO8%a23 I&diazdbidycle[3.2 1¥on-2- 79 (2H,
in), 2.70-2.72 (21L , 2.48-2.54 (4H, in). WD 2005/123748 PCT/ SE2005/ 000891
114 Exanpl e YLEtuTe-f.d Vi @pared, from appropriate

i nt er medi at es &suh o escribd ri nbefore), ~according_ to or by
anal ogy wi t h N<2rfet Fotfscyanphenery)sthydl-f-oxgr 3, 7-diazabi¢yclo[ 3.3.1jnon-3-

5;t;;fgyfc??%ﬂﬁéﬂﬁ)%ﬁ-ﬁiﬁ%ﬁ%ﬁ%@ﬁﬁg&%lch‘aﬁ@% g;agzﬁgol, from
dizéngi gyayo@.a@ﬁe} SorbaS R CEReOF B Rg S B3P Fipre spibendedin
3770 G oas ofPSHEPLE T SHORSBKARE QLS T3 wilvas added and the

N-[2-(7-be ”Z%ac%%@ %gé?%:&)éf O tempbfitireveright thder’s nitrogen

Q1Y ST AR DTS -SOB A Y

fl uor obenzenesulto

N- (2-{7-[ 3- ( 4ntospRedRD diere)ibasRiHahe (1 P4A; .26 THADPRAS ¥4del. The reaction

[ 3. 3. 1] non- 3-yl }et hyl ) - 1- phenyl net hanesul f onam de; (vi)

N- (2-{7-[ 3- ( 4nizpasowhe ek yth tivphor ja Furdher 20 T di a@@hi teppeeature overnight
[3.3.1)jnon-3-yl }ethyl ) propane-2-sul fonam de; (vii) 3
N- [ 2- ( 7- bénz yinder axnittygendataresphenec | Bies réadtionomigtuyd weashfilered and the

filtrate was concentrated under reduced pressure. The crude product was
purified by chromatography on silica gel using methanol saturated with
ammonia in dichloi'omethane as eluent, which afforded 39mg (88%) of the
title compound. |

15 'H NMR (500 MHz, CDCl,) § 7.59-7.61 (2H, d), 6.96-6.98 (2H, d), 4.12-
4.15 (2H, m), 3.90 (2H, m), 3.23-3.26 (2H, m), 2.98 (3H, s), 2.86-2.92 (4H,
m), 2.68-2.75 (4H, m), 2.63 (3H, ), 2.49-2.56 (4H, m), 2.40 (3H, s).

Example 11 oS

20 N-(2-{7-[2-(4- o-2-fluoro-phenoxy)-ethyl]-9-oxa-3,7-diaza-
bicyclof3.3.1Inon-3-vi}-ethyl)-2.4-difluoro-benzenesulfonamide
4-{2-[7-(2-Amino-ethyl)-9-o0xa-3,7-diaza-bicyclo[3.3.1]non-3-yl]-ethoxy} -
3-fiworo-benzonitrile hydrochloﬁde salt (0.266 g, 0.6 mmol; prep N above)
and 24-diflurobenzenesulfony! chloride (0.170 g, 0.80 mmol) were

25  dissolved in DCM (6 mL). Trethylamine (0.416 mL, 3 mmol) was added
and the reaction mixture was stirred at room temperature for 20 h under a

nitrogen amosphere. The reaction mixture was concentrated and then
redissolved in DCM (3 mL,) and transferred to a phase separator. The DCM
layer was washed with water (3 mL) and the layers were separated. The



20 cyanobenzenesul fonam de; (viii)

‘N-(2-{7-[3-(4-cyanophenoxy) propyl ] - 9- oxa- 3, 7- di azabi cycl o-

[3. 3. 1] non- 3- et hyl ) benzenesul f onam de; (i Xx)

CN(2-{7- [3 42/%/ B%henoxy) propyl ] - 9- oxa- 3, 7- di azabi cycl FCT/SE2005/000891
[-3. 3. 1] non-3-yl }ethyl)-2, 4-di fl uor obenzenesul f onamm de; 25 (x)
N-(2-{7-[2-(4- cyanophenoxy) et hyl ] - 9- oxar3, 7- di azabi cycl o- [3.3.13non-3
| } et hyl ) -4-fl uorobenzenesul f onam de; (xi)

2-{7-[ 2- ( fetainedopatrons ebhiyhdie®- with- BCMJ (3 z@b)) caad Cthe[la?er@ weteron- 3-yl
thyI ) met hanesul f onam de ; WO 2005/ 123748 PCT/ SE2005/ 000891 115 (xii)
{ 7-[ 3s¢phratgdndifireccompineddd (M feactivns yete doacaiirated uoder fddcad

n-3-yl }ethyl)-4-fluorobenzenesul fonam de; (xiii) N-(2-

3- (4- cyanppisewsxyThe onyde pwdoetwas pusifiedaby cbmmatogr«aphyloq sidina gey| }
yl ) met hanesul fonam de; s (xjv)._ 4-cyano-N(2-{

2- (4- cyanbpRgIBsi mlfgarqra@do #h anymonia in dichloromethane as eluent, which

di‘azabi cycl o t henzenesul {onam de; (xv)

1- (3- chl o5op%%ﬁ§dﬂﬂ%gg%%g ?i‘l*)c Y5 6PMEAWM) et hyl ] - 9- oxa- 3, 7
di azabi cycl o[ 3. 3.1 ]Jnon-3-yl }ethyl)nethanesul fonam de; (xv!)
4-cyano-N-(2-{7- [ 3- (4- cyanophenoxy) propyl ] -9-oxa-3,7- 10

N ?S:?:??[yé;'. g%ﬁﬁﬁﬁ%@ﬁ&%}% PSP S8 L AL S LY Clem) 100 5.
3 LA I o 520
[ 3.3.1] non- 3 y&%l‘qbbglsy)tm%@ezgg@g 1 de; 15 (xiXx)

N- ( -{7-[2- ( ophenoxy) e 9- oxa- 3, 7/-di azabi cycl o- [3.3. 1] non-3-yl
eyl ) - ignet hyl -1 H i m dazol e- 4 sulfonamde (xx) N-(2-{

7-[ 3- (4- cyanophenoxy) propyl ] - 9- oxa- 3, 7-di azabi cyclo- [3.3.1 ]non-3-yl }
et hyl ) but ane Bxagiplé 9Bam de,

N-(2-{7-[2-(4-Cyano-2-fluoro-phenoxy)-ethyil-9-oxa-3.7-diaza-
bicyclo[3.3.11non-3-v1}-ethvl)-2 4-difluoro-N-methyl-benzenesulfonamide
'Cyanomethylenetri-n-butylphosphorane (90%, 0.158g, 0.59 mmol) was

<

zvz

n
t

(
e
(2-
0
[
h
- [

N2 N

15 weighed into a microwave vial. N-(2-{7-[2-(4-Cyano-2-fluoro-phenoxy)-
ethyl]-9-oxa-3,7-diaza-bicyclo{3.3.1]non-3-y1 }-ethyl)-2,4-difluoro-
benzenesulfonamide (100 mg, 0.2 mmol, from example 11 above) and THF
(2 mL) were added. Methanol (16 pl, 0.39 mmol) was then added and the

reaction was heated with microwave irradiation at 160 °C for 15 min.

Q, 20 MeOH (1 mL) was added and the reaction was heated with microwave
irradiation for a further 10 min in order to consume excess reagent.

The reaction mixture was concentrated and the crude product was purified

by chromatography on silica gel using methanol saturated with ammoﬁia in

dichloromethane as eluent. The product isolated could be purified further by

25  recrystallisation from MeOH to give a solid (55 mg, 53%).

'H NMR (500 MHz, CDCls) § 7.85-7.90 (1H, m), 7.42-7.44 (1H, m), 7.34-
7.37 (1H, m), 7.09-7.13 (1H, m), 6.93-7.02 (2H, m), 4.234.26 (2H, m),
3.88-3.90 (2H, m), 3.28-3.30 (2H, m), 2.99 (3H, s), 2.89-2,95 (4H, m), 2.77-
2.79 (ZH, m), 2.70-2.72 (ZH, m), 2.48-2.54 (4H, m).



|

Xi) N-(2-{7-[3-(4- cyanophenoxy)propyl] 9- oxa- 3, 7- di azabi cycl o- ~ 20 )
.11 non-3-yl }ethyl)-1-nethyl - 1H i m dazol e- 4-sul fonam de; (xxii) N-(2- {
[ 2- (4- cyanophenoxy) et hyl ] - 9- oxa- 3, 7-di azabi cycl o

)

3.

3. 3. 1] non-.3- thyl)-1-[4-(trifluoronethyl)phenyl]net m de;
XXIII) NNP 0¥ybﬁ§8(4 cyanophenoxy) pr opyl ] - 9- oxa- 3, 7- d,??ﬁ%ﬁg@%“@ﬁgg
3.3.1]non-3-yl }ethyl)-1-T4-(trifluoronethyl)phenyl] nmethane- sul f onam de;
(xxiv) N-(2-{7-[3-(4-cyanophenoxy) propyH] - 9- oxa- 3, 7-di azabi cycl o-

[ 3.3.1] non-3-yl }ethyl)-3, 5-di net hyl i soxazol e-4-sul fonam de; W) 2005/ 123748
PCTI SE2005/ 000891 116 (xxv)

N-(2-(7-[3-(4-cyanophenoxy) propyl ]-9-oxa-3, 7-di azabi cyclo- [3.3.1 ]non-3-yl
} ethyl)-2- am#ﬂal onet hoxy) benzenesul f onam de;  (xxvi)

1-(3-chloro Q%I) N(2-{7-[3-(4- cyanophenogé%propyl] 9- oxa-

di azabi cycl $hg.felloping -compoyndstweie) prepatade mompfpa@at%lthd@tes

N-(2-{7-[2-(4- yanophen yl]- 90a37d| ablcyclo 31]non3y|}
et hyl )benze&ﬁ% 855)1‘:(1;’5?8 hqr;mbe ore), accor fﬁn"’ to or by ogy Wi

4- cyano- N—{ nzyl ) - 9-oxa- 3, 7- di azabi cycl o-

[3.3.1] m @C&F‘i‘% ﬁaﬁ%ﬁﬁﬁéﬁ?\é&ulfonam de; () x&

4- cyano- N-{2 [ 7-(4-fl uorobenzyl)-9-oxa-3, 7-di azabi cyclo to

[ 3.3.1] non-3-yl ] et hyl } benzenesul fonam de; (xxx) 4-cyan-N-(2-

e e

ethyl)benze
4- cyano- N- (2-{ 7- [ @mbdbik e;@pen ﬁdﬂ-BB}l}lé‘thﬁr e3)-£nlfonami

di azabi cycl o[ 3. 3. | | non- } et hyl )benzenesul onani de; 15 (XXXI i)

4- cyano- N- (@p{ 7- [N-«ta-t*ﬁdtﬁwmmmmépﬁdmﬁympﬂw-om-s 7-
di azabi cycl o[ 3. 3. 1] non- 3-yl } et hyl ) benzenesul f onam d (xxxiit) o
4-cyanoiN- (2- (7- [ﬁa@dbiﬂdofhﬁﬂémﬁ)ﬁ}mmp@eﬂ—sﬂﬁo@nﬁde
(i) tert-butyl {2-[7-(2-{[(4-flucrophenyl)sulfonyl]amino }ethyl)-9-0xa-
3,7-diazabicyclo[3.3.1]non-3-yl]ethyl }carbamate;
(iv) N-[2-(7-benzyl-9-0xa-3,7-diazabicyclof3.3.1]non-3-yDethylj-4~
flnorobenzenesnlfonamide; |
15 (v N-(2-{7-{3-(4-cyanophenoxy)propyl}-9-oxa-3,7-diazabicyclo-
[3.3.1]non-3-yl}ethyi)-1-phenylmethanesulfonamide;
{vi) N-(2-{7-[3-(4-cyanophenoxy)propyl]-9-oxa-3,7-diazabicyclo-
[3.3.1]non-3-yl}ethyl)propane-2-sulfonamide;
(vi)  N-[2+7-benzyl-9-0xa-3,7-diazabicyclo[3.3.1]non-3-yl)ethyl]-4- o
20 cyanobenzenesulfonamide;
(vi  N-(2-{7-[3-(4-cyanophenoxy)propyl]-9-oxa-3,7-diazabicyclo-

(JONOO_

(
[
7
[
(
[

{3.3.1]non-3-yl}ethyl)benzenesulfonamide;
(ix) N-(2-{7-[3-(4-cyanophenoxy)propyl]-9-oxa-3,7-diazabicyclo-
[3.3.1]ron-3-yl }ethyl)-2.4-diflucrobenzenesulfonamide;
25  (x) N-{2-{7-[2-(4-cyanophenoxy)ethyl}-9-oxa-3,7-diazabicyclo-
[3.3.11non-3-yl }ethyl)-4-fluorobenzenesulfonamide;
(xi) N-(2-{7-[2-(4-cyanophenoxy)ethyl]-9-0xa-3,7-diazabicyclo-
[3.3.1}non-3-yl }ethyDmethanesulfonamide;



di azabi cycl o[ 3. 3. 1] non- 3-yl } et hyl ) benzenesul f onam de; (xxXxi V)
N-(2-{7-[ 2- (4-cyanophenoxy) et hyl ] - 9- oxa- 3, 7-di azabi cycl o 20

[3.3.1] non ﬂk) {% g - 2, 3-di hydro-1 - benzof ur an- 5- sul f ona
.5-chl oro- “?gi 5" (4- cyanophenoxy) et hyl ]-9- oxa- 3, 7-di a rB(fjﬁSEzm‘sﬁé&‘éﬂ

bi cycl o[ 3. 3. 1] non- 3-yl }ethyl ) -1, 3-di net hyl -1 H pyr azol e- 4- sul f onam de;
(xxxvi) 2-cyano-N-(2-{7-[2-(4- cyanophenppﬁ)/) ethyl]-9-oxa-3,7- 25

di azabi cycl o[ 3. 3. 1] non- 3-yl } et hyl ) benzenesul f onam de;  (Xxxvii)

N- (2- { 7- [ 2- (4xiy andp3+(3) (@ tpenbpRernory) fuopy - -oaki L J-cliazabicy@ld: | non-3-yl
et hyl ) - 4- met hoxybenzenesul f onam de; fgi;XVfI 1)

N-(2-[7-[3- (4 cyanbixaeldnwﬁpylc}pwn-!& ozzenesu kianyidep-

3.3. 1] non-3-yl } et %0%5 3-di hydr o-1 - benzof ur.an-5-sul f onam de;
2005/ 123748 Hdii SE i@d@géicyamp eBORRIOPYI]-9-0xa-3,7-diazab 1cyclo-

]Z n%El 8;& et hyl)- Ef@%ﬂ%ﬁ%ﬁ?ﬁ%&e&%ﬁﬁ s;ggxi’;i‘ Gnani g:eaz?'xl y yerors s
EBCiaﬁLnﬁfl(gis{(/};g’[ 3%? {3 2iﬁégh&p@OL‘}T)Q ﬁgﬁﬁyﬁbg 3)7

Zl 22221)(:?(1?' (2)[ 3. 3. %]d#&ﬁ g’ﬁ#@?ﬁgﬁ?%?&@ﬁ&’h@%@ﬁsgg natP'}(q%l ) '

G avabi eyl ofBa. 1105 §*‘§ﬁh‘4ﬁf"2ﬁ3?§’f§ﬂ&f£‘ﬁE@%ﬁﬁ%’?@%@ I

4can|\|—273g§aﬁ ﬁg%g
di aélabl cy((:I o%3 : 3. 1] non- 3- yld}fg?ﬁgp) bengpe} ne onam de (xI | v)

4- N-(2 2 Op{Te[BX-L PAY -0xa-3,7-
d| Cyalrol?cycl(oﬁcgﬁB[ 1?&1%;?52@;‘; 10ﬂt‘wyl )bgnzenggﬂﬁmﬁqg oxa(3°>7 dv)

no- Ne( 2- { 7- [ 2 diazabicyolv] 2.3t 1 Inon-deyBethyi)benpscsufonxmide; 7- 15
i atapi oy i NG (7D cyshophenony)propyl)-0-oxa-3 J-diszabicyclo-
[3.3.1]non-3-yl }ethyD)-1,1,1-trifluoromethanesulfonamide;
{xviii) N—(2—{7-[2»(4~cyanophenoxy)ethy1]-9~oxa—3,7-diazabicyclo~
[3.3.1]non-3-yl }ethyl)-1-phenylmethanesulfonamide;
15 (xix) N-(2-{7 -[2—(4-cyanpphenoxy)ethy1]-9-oxa-3,7-diazabicyclo-
[3.3.1]non-3-yl }ethyl)-1-methyl-1H-imidazole-4-sulfonamide;
(o) N-(Z—{‘7—[3—(4-cyanophenoxy)propy1]-9-0xﬁ-3,7—diazabicyclo—
[3.3.1]non-3-yl }ethyl)butane-1-sulfonamide;
(od)  N-(2-{7-[3-(4-cyanophenoxy)propyl]-9-oxa-3,7-diazabicyclo-
- 2 [3.3.1]n00-3-y] Jethyl)-1-methyl-1H-imidazole-4-sulfonamide;
(xdjp  N-(2-{7-[2-(4-cyanophenoxy)ethyl}-9-oxa-3,7-diazabicyclo-
' [3.5.1]non—3—y1}ethyl)—1-[4—(t1iﬂuoromethy1)phenyl]methane—
sulfonamide;
(odi)  N-(2-{7-[3-(4-cyanophenoxy)propyl]-9-0xa-3,7-diazabicyclo-
25 _ 13.3.1]non-3-yl}ethyl)-1-[4-(triflnoromethyl)phenylimethane-
sulfonamide;
(axiv)  N-(2-{7-[3-(4-cyanophenoxy)propyl]-9-oxa-3,7-diazabicyclo-
[3.3.1Inon-3-yl}ethyl)-3,5-dimethylisoxazole-4-sulfonamide;



(xI'vi) 4-cyano-N-[2-(7-{2-[(4-fluorobenzyl)oxy]ethyl}-9-oxa-3,7-
di azabi cycl o[ 3. 3. 1] non- 3-yl ) et hyl ] benzenesul fonam de; (x/vii)
4-cyano-N-(2-{7-[2-(3, 4-di fl uorophenyl)ethyl]-9-oxa-3,7

di azabi cyGgy gl ?,

4-cyano-N-(2-{7-[2-(3,5-di net hyl -1 H pyrazol -1-yl ) et hyl ] - 9- oxa-
3, 7-di azabi cycl o[ 3. 3. 1] non- 3-yl } et hyl ) benzenesul f onam de; (M x)
4-cyano- N-{2-[ 7- (2- cyanobenzyl ) - 9- oxa- 31 8- d| azabl cycl o-

[ 3.3.1] non- 3- yliet hy| }benzenesul f onam de;

4- cyano- N ( 204wk [ (19:8- Mwm@m)p;opy&%wqég ~diazabicycles

saadhpon- 3-yl Y et hyl ) benzenesul fonam de; - pcRQeossidosdr)

di azabi cycl 0[ 3. 3.1 on 3-vyl} benzenesul f onam_de; (11
N-(2-{7-[2-(4- cyan ?‘é&f‘ﬁﬂx]’ G;a@ngrozn@ﬁb@w}he@%mwﬂ%agmqea,non

7 (1 Gen BN T Ry oy jlﬁ?%a%%éu abthicPbib-
3c§aﬂ)n&?{g %”7] ((EEL@/ :Hfh MZWW 8%] a?ag: \(g/cl 0

[ 3. 3. 1] non- 3l . biovel
4-cyano- I\"(2((7)[(5- Iuorowﬂhndol Whylig Clazaby s

di azabi cycl o[ 3. 3. %@m}MB%le}ﬁmeﬂmanhQﬁd@;\ de; (I Vii)
N-(3-{7-[2-(4-cyanophenoxy) et hyl ] - 9- oxa- 3, 7-di azabi cyclo ~“r~ 10

[ 3. 3. 1] non- 3¢xix) prtbpym)oﬂ-{hﬁaf(é{fhmhamﬂ)‘-ﬁmﬂé-dlazabmyglo-
AR AR B IO RS VT
() 4-cyano-N-(2-{7-[4~(difluoromethoxy)benzyl}-9-oxa-3,7-
diazabicyclo[3.3.1]non-3-yl }ethyl)benzenesulfonamide;
(o0d)  A-cyano-N-(2-{7-[2-(4-fluorophenyl)ethyl]-9-0xa-3,7-
diazabicyclo[3.3.1]non-3-yl }ethyDbenzenesulfonamide;
15 (oxii) 4-cyano-N-(2-{7-[2-(4-fluorophenoxy)ethyl]-9-oxa-3,7-
diazabicyclo[3.3.1}non-3-yl }ethyl)benzenesulfonamide;

7-
}
(
]
2-
[
4

(i) 4-cyano-N-(2-{7-[3-(4-fluorophenoxy)propyi]-9-oxa-3,7-
diazabicyclo[3.3.1]non-3-yl }ethyl)benzenesulfonamide;
fociv) N-(2-{7-[2-(4-cyanophenoxy)ethyl}-9-oxa-3,7-diazabicyclo-
20 [3.3.1]non—3-*y1}ethyl)—2,3-éﬁhydxo-l-benzofuran-s-sulfonanﬁde;
(xov)  5-chloro-N-(2-{7-[2-(4-cyanophenoxy)ethyl]-9-oxa-3,7-diaza-
bicyclo[3.3. 1]non-3-yl}ethy1)-1 3- dlmethyl-lH-pyrazole—ri-
sulfonamide;
(oovi)  2-cyano-N-(2-{7-[2-(4-cyanophenoxy)ethyl}-9-oxa-3,7-
25 diazabicyclof3.3.1]non-3-yl }ethyl)benzenesulfonamide;
poovi)) N-(2-{7-[2-(4-cyanophenoxy)ethyl}-9-0xa-3,7-diazabicyclo-
[3.3.1]non-3-y1}ethyl)-4-methoxybenzenesulfonamide;
(ooxvili) N-(2-{7-[3-(4-cyanophenoxy)propyl}-9-oxa-3,7-diazabicyclo-
[3.3.1]non-3-yl}ethyl)-2,3-dihydro-1-benzofuran-5-sulfonamide;

: %”ﬁ} ?Zhélyép | - iﬁéig%%% uxlg;lgﬁgag??[é . ZZQZIEPXF))’PC%OE’}’?O%“E/E 2‘638‘2‘91 118
it11>1/))|\k(-2 {go{g @?@Vﬁ%ﬁifﬂgﬁﬂ%?é’x&ﬁﬂmﬁ %ﬂ?@grcycl o- [3.3.1
no

[ .

9



(I'x) N-(3-{7-[3-(4-cyanophenoxy) propyl]-9-oxa-3, 7-di azabi cycl o
T3.3.1] non-3-yl }propyl ) benzenesul fonani de; 15 fix)
N(2-[7 yl)-9-oxa- 3, 7-di azabi cycl o[ 3. 3. 1] no
.yl ] et hyl }L{’I‘gé‘ﬁ’gﬂ%&’ﬁét hanesul f onani de; (I xi ) "BCiSE2005000891
N-(3-{7-[2-(4-cyanophenoxy) et hyl ] - 9- oxa- 3, 7- di azabi cycl o- ‘
[ 3.3.1] non-3-yl } propyl ) - 1- phenyl net hangggl f onam de; (1x11)
N-(3-{7-[2-(4-cyanophenoxy) et hyl ] - 9- oxa- 3, 7-di azabi cycl o 20

3.

3.3.1 3 2H¢" L hjﬂ)?ro pyl]-9-oxa-3,7-diaza-
El cyanl)n(ﬁi](zf)?dgk)ﬁr%nﬁle?rﬁqﬁf(lﬁl—lS%\Edgl a?moimﬁg?h 9- onam%a, 7- e

y
di azabi cycl o[ 3. 3. 1hicgclof3. Qllﬂmmﬁkyll}eﬁhyﬁnh&dmmﬁhyhﬂépyr@ole%}
4- cyano- N-(2 [ 7-]2- (3-fl uorophenyl)ethyl]-9-oxa-3, 7-di azabicyclo [3.3.1
] hon- 3-yl et hyl ) sfonamide] f onani de; 25 (I XV)
4- cyano- N—(Z)é [ 3-(3-f1 uorophenoxy) propyl ]-9-oxa
di azabi cycl of®. 3. INH@ni B{J1(4-syrpophsaezy @D}’}ﬂ%aﬁﬂ'aé' dla@ﬂkl\‘iﬁf“)lol‘t cyano- N- (2-{
9-o0xa-3, 7

gu g:z%al()ﬁcy ?g[g gl lﬂ%\a@ﬁ Ty s ﬁf@fﬁﬁﬁ%ﬁ%ﬁf@@@ﬁ%ﬁvﬁ@%ﬂ?ow 123748
e, b 9oy
b A R e
N (30715 (R RO N A 18 7R RS Nt 0 Dkl X

3. 3. 1] non- 3-yl } pr gig¥4bi gzy)ml?n@w}q DBénzenksufonamide;

—

3.
N—&{? [ 3-(4- cyanophen propyl ] - 9-"oxa- 7 (Eazabicyclo- [3.3.1
1 NRQ- 3- yhg pr oyl ) -4- hmlN-(&‘—t{ﬁa[Ge(si,u-ﬂiﬂhmrophendero)pyl] -9-0xa-3,7-
N-(3-{7-[3-(4-cyanophenoxy) propyl | - 9- oxa- 3, 7- di azabi cycl o- 10
[ 3. 3. 1] non- 3- vyl }prdqaytl)wﬁclé{&ﬁﬂéw&)d}mhzbb&zensmlfmmdde (Ixxii) N(3-{
7-[2-(4- cyanophenoxy)eth I{ 9- oxa- 3, 7-di azabi cycl o .
(div)  4-Cyano-N-(2- {7*[2-(2-ﬂuorophenoxy)ethy1]-9-oxa-3 7-
d1azab1cyc10[3.3.1]non-3—y1}ethyl)benzenesulfonamde,
(xtv)  4-cyano-N-(2-{7-[2-(4-cyano-2-fluorophenoxy)ethyl]-9-oxa-3,7-
15 diazabicyclo[3.3.1non-3-y1 }ethyl)benzenesulfonamide;
(xivi)  4-cyano-N-[2-(7-{2-[(4-fluorobenzyl)oxylethyl}-9-oxa-3,7-
diazabicyclo[3.3.1]non-3-yl)ethyl]lbenzenesulfonamide;
(xivii)  4-cyano-N-(2-{7-[2-(3,4-difluorophenyl)ethyl]-9-oxa-3,7-
diazabicyclo[3.3.1]non-3-yl }ethyl)benzenesulfonamide;
P
L

20 (xWii)) 4-cyano-N-(2-{7-[2-(3,5-dimethyl-1H-pyrazol-1-yl)ethyl]-9-0xa-
3,7-diazabicyclo[3.3.1Inon-3-yl }ethyl)benzenesulfonamide;
(xlix)  4-cyano-N-{2-[7-(2-cyanobenzyl)-9-oxa-3,7-diazabicyclo-
[3.3.1]non-3-ylJethyl }benzenesulfonamide; '
0] 4-cyano-N-(2-{7-[(3,5-dimethylisoxazol-4-y)methyl]-9-0xa-3,7-
25 diazabicyclo[3.3.1]non-3-yi }ethyl)benzenesulfonamide;
(1 N-(2-{7-[2-(4-cyanophenoxy)ethyl]-9-0xa-3,7-diazabicyclo-
[3.3.1]non-3-yl}ethyl)-3-fluorobenzenesulfonamide;
(lif) N-(2-{7-[3-(4-cyanophenoxy)propyl]-9-oxa-3,7-diazabicyclo-
[3.3.1]non-3-yl}ethyl)-3-fluorobenzenestifonamide;



[ 3.3.1] non-3-yl }propyl)-3,5-dinethylisoxazol e-4-sul fonam de; (Ixxiii)
N-{3-[7-(4-cyanobenzyl)-9-oxa- 3, 7-di azabi cycl o[ 3. 3. 1] non- 3- yl ] propyl
}-3, 5-di net hyl i soxazol e-4-sul fonam de; 15 (| xxiv)

N- { 2- [ 7-(4- | )- 9-oxa 3, 7-di azabi cycl O[ 3. 3. 1] non-P%TISEZOOS/OOOSQI
yl ] et hyl }ﬂ?ﬂ?%?rr%? yl i soxazol e- 4- sul fonam de; (I xxv)

N-{2-[7-(1, 3-benzoxazol - 2-yl net hyl ) - 9- oxa- 3, 7-di azabi cycl o

[ 3. 3. 1] non- 3-yl ] et hyl } - 4- cyanobenzenesul¥®nani de; (torn)
3- SN (2-{7-]3- (4- h 1]-o0- 3,7- 20
G azab CKL&( gfr?ffg%t %MQ{%?%%Q%&S%’%@]@@?%&&;@%c@mmyc;o-

- cyano- -{7-[2-{4-gyan ngx - 9- 0X - ,
3 azabi cycl o[ 3. 3. 1]@@%@%@%&3&57& %mwﬁ&#ﬁéifmﬁﬂmi i)
T S R b TR it
2-cyano-N-{2-[7-( 41%%32%3@%@%{]%tohg’;}%acﬁngﬁequgﬁ&%ﬁ)\ﬁ%ﬁﬁde;[ 3.3.1 ]non-3-yi]

et hyl } benzenesui

2- cyano- 2-ih¥- [ 34l : A 20.Fye A= sa7ahi .
di a)z/abi cglgl( o[( 73[ 1]4%%%3%% %)lgﬁgg%é%t&??mgm%g‘é;3’3@%&%&%748
PCT/ SE2005/ 000891 £3.%91]§1bﬂ29$y1)]eﬂ1y1}benzenesulfonamide;, ,

N- (4- cyanobenzyl ) -2-[ 7-°(4- cyanobenzyl ) - 9- oxa- 3, 7- di azabi cycl o- [3. 3.
1] non- 3- yl ] etthgnes dL¢yrimeN<2- { 7-[(S-flkoro- 1H-indo}-3-y])methyl]-9-oxa-3,7-

N- (4- cyanobenzyl)-2-[7-(2-cyanobenzyl)-9-oxa- 3, 7-di azabi cycl o-
[3.3.1] non-3-yl] etliszabiyclioddSni jJden-Byletni)benzenesulfonamide;
(5,531 o il -1 rermpobesianylid sradutrigmbiseie. 5. 1 ) non- gy
e Cyanos N a1 7- 513 3 Dpa- slprmsfrBresayguengyiionsgsides, 7.
S, o SR SR PORORETH H98 Pt
[3.3.1]non-3-yl}propyl)-2,4-difluorobenzenesulfonamide;
(ix)  N-(3-{7-[3-(4-cyanophenoxy)propyl]-9-oxa-3,7-diazabicyclo-
[3.3.1]non-3-yl }propyl)benzenesulfonamide;
15 {Ix) N-{2-[7-(4-cyanobenzyl)-9-oxa-3,7-diazabicyclo[3.3.1]non-3-
yllethyl}-1-phenylmethanesulfonamide;
(i} N-(3-{7-[2-(4-cyanophenoxy)ethyl]-9-0xa-3,7-diazabicyclo-
[3.3.1]non-3-yl}propyl)-1-phenylmethanesuifonamide;
(i} N-(3-{7-[2-(4-cyanophenoxy)ethyl]-9-oxa-3,7-diazabicyclo- o
20 - [3.3.1]non-3-yl}propyl)benzenesulfonamide;
(iii)  4-cyano-N-(2-{7-{(2-methyl-1H-indol-3-y)methyl]-9-oxa-3,7-
diazabicyclo[3.3.1]non-3-yl }ethyl)benzenesulfonamide;
(xiv)  4-cyano-N-(2-{7-[2-(3-flucrophenyl)ethyl]-9-oxa-3,7-diazabicyclo-
[3.3.11non-3-yl}ethyl)benzenesulfonamide;
25 (xv)  4-cyano-N-(2-{7-[3-(3-flucrophenoxy)propyl]-9-oxa-3,7-
diazabicyclo{3.3.1]non-3-yl }ethyl)benzenesulfonamide;
(bxvi)  4-cyano-N-(2-{7-[3-(4cyano-2-fluorophenoxy)propyl]-9-oxa-3,7-
diazabicyclo[3.3.1]non-3-yl }ethyl)benzenesulfonamide;



di azabi cycl of 3. 3. 1] non- 3-yl } propyl ) - 4-f| uor obenzenesul f onam de; (boocvi)
N: (3-{7-[2-(4-cyanophenoxy) et hyl]-9-oxa-3, 7-di azabi cycl o- [3. 3. 1] non- 3-yl

}propyl) -2 (A zenesul fonam de; (I xxxvii)
N (2-{7- [2VJ 4= @%/g‘ﬁ enoxy) et hyl ] - 9-oxa- 3, 7-di azabi cycl o PLI/SE2005/000891

[3.3.1] non-3-yl }ethyl )-2-fl uorobenzenesul fonam de; (i xXxXxviii)
N-(3-[7-[2-(4-cyano-2-fl uorophenoxy) et hylg] - 9- oxa- 3, 7-
di azabi cycl o[ 3. 3. 1] non- 3- yI }propyl )-2,4-di fluorobenzene- sul fonani de;

I d N- = PP EXFiFRio -20
<(1Ii g)z(gb?(z:ycl g?’x‘{’\z) EL]anon 3-vyl }pr opyﬁpgenzenesul foﬁgﬁrﬁ%%x?)(ﬁ ?’11? A%

7-[2-(4-cyano-2-fl Bgtmlamo £3.8M1bor? 3o detBybenzenesulfonamide;
di_azabi cycl o[ 3. 3. 1] non- 3-yl } et hyl ) - 4-f | uor obenzenesul f onam i de; (xci)

N(2-{ 7-[2- (lﬁw@yad@yﬁﬂmm.ﬁdﬁh@q&g@mﬂhwwhenmgaemyﬂ 9-oxa-3,7-

di azabi cycl o[ 3. 3. 1] non- 3-yl } et hyl ) - 3-f | uor obenzenesul f onam de 25 (xcii)
N- (2-{7-[ 2- (4- cyandiazabicy demgrﬁeylﬂyﬂqyl)gemcsulfonaxmde

di azabi cycl o[ 3, non- 3 et hyI 3, 5-di met hyl i sgxazol e- 4- sul f onam de;
(et 11) Sy dii o NG (‘e @wompaﬂr%azw) oyl 3. 7.

b SRt chaass 3T BT, © S0t
G T ok e —

Ll eIl sl 1
R

di azaglocelgl((z)[ g73[§ %gr}t}%&;—m—m yl be%?éﬁggauijl lés%g%%ﬁgﬁl-gulfonamde
(xxiiy N—(3-{7-[2-(4—-cyanophenoxy)ett§yl] -9-0xa-3,7-diazabicyclo-
[3.3.1]non-3-yl }propyl)-3,5-dimethylisoxazole-4-sulfonamide;
(xii))  N-{3-[7-(4-cyanobenzyl)-9-0xa-3,7-diazabicyclo[3.3.1]non-3-
yl]propyl}-3,5-dimethylisoxazole-4-sulfonamide;
15 (bedv) N-{2-[7-(4-cyanobenzyl)-9-oxa-3,7-diazabicyclo[3.3.1]non-3-
yllethyl}-3,5-dimethylisoxazole-4-sulfonamide;
() N-{2-[7-(1,3-benzoxazol-2-yhmethyl)-9-0xa-3,7-diazabicyclo-
[3.3.1]non-3-yl}ethyl }-4-cyanobenzenesulfonamide;
(bxvi)  3-cyano-N-(2-{7-[3-(4-cyanophenoxy)propyl]-9-oxa-3,7-
diazabicyclo[3.3.1]non-3-yl}ethyl)benzenesuifonamide;
(bovii)  3-cyano-N-(2-{7-[2-(4-cyanophenoxy)ethyl]-9-oxa-3,7-
diazabicyclo[3.3.1]non-3-yl}ethyl)benzenesulfonamide;
(bowvili)  3-cyano-N-{2-[7-(4-cyanobenzyl)-9-ox2-3,7-diazabicyclo-
[3.3.1]non-3-yl}ethyl }benzenesulfonamide;
25 (xxix) 2-cyano-N-{2-[7-(4-cyanobenzyl)-9-oxa-3,7-diazabicyclo-
[3.3.1]non-3-yl]ethyl }benzenesulfonamide;
(box)  2-cyano-N-(2-{7-[3«(4-cyanophenoxy)propyl]-9-oxa-3,7-
diazabicyclo[3.3.1]non-3-yl}ethyl)benzenesulfonamide;



4

di azabi cycl o[ 3. 3. 1) non- 3-yl } et hyl ) benzenesul f onam de; (xci x)
4-cyano- N-(2-[ 7- (2- phenyl et hyl ) - 9- oxa- 3, 7-di azabi cycl o[ 3. 3. 1] non- 3- yI]ethyI

} benzene (¢c)
4- cyano- \- Wéf%ﬁggﬁ%yanobenzyl) 9- oxa- 3, 7- di azabi cycl o- "¢ TR0

[ 3. 3. 1] non- 3-yl ] et hyl } - N-net hyl benzenesul fonam de; is (ci)
N[ 2-(7-benzyl - 9- oxa- 3, 7-di azabi cycl o[ 328. 1] non-3-yl )ethyl]-4
cyano- N- net hyl benzenesul fonam de; (cii)

4- cyano- N- { 2tpdki) ( ANFduoyanbberzyl)-2 97 daeBintbenad pBioxne3 , 3- -diazabicyclo-
[3.3. 11 non-3-yl]ethyl ﬁ N- et hyl benzenesul f onam de; (ciii)

4- cyano- N- net hyI N3 2 1[mon-2-yhletmpesuligramigleoxa 3,7 - 20 ..
di azabi cycl o %non 3-yl]et h I }benzenesul f onam de;

4- cyano- N-( (@”ﬂ@@b@‘%’ d2rsyanobewsd)-9-0xad, éﬂﬂﬁ%‘l‘éﬁrﬂ‘é‘)‘ [3.3.1] non
3- z;gﬁghl{ll-%zl\li ge'E Eﬁ(gﬂl mﬁﬂ%ﬁe rﬂ]ﬂ(ngl\“%xa 3 7-di azabicyclo- [3.3.1

N (4- oy arfoaliagii] B-(resbe et iy o dane g Pt ryethy8:2:42:

N (- eramabersy ) BB B IR st

PCT/ SEZO%SI 0%0891%@3]%#é}y1%ﬁj{ﬂ)ﬁm

(xcviii) 4-cyano-N-(2-{7-[2-(2-fluorophenyl)ethyl]-9-0oxa-3,7 io
| } et
t hyl

(
e
y

7-[2-(4-cya DRIBICK !Zl’(ﬂldyaﬁo%ﬂuénz?ﬂéhoﬁi)%ﬂiﬁ}@]-&a[—§73 1 ]non-3
-yl '} ethyl)-1-p eny met hanesulfonam de;

N-(2-{7-[ 2- (4- cyandidzdbicyolof3B: binon-2tyb b )b&meﬁesiﬂfonamlde o
di azabi cycl o[ 3. 3. 1] non- 3-yl }et hyl ) - 2, 3-di dro | - benzofuran-5- 5

sul f onamode; (beax) Nl-(62{1-72—{@-cmmgdﬂnmrbphmmﬁethyl]}9-9;{3»8@7—3 7-di azabi cycl o-
[3.3.1] non-3-yl }ethyl)-2,4-difl uorobenzenesul f onazni de;
diazabicyclo[3.3.1]non-3-yl }propyl)-4-fluorobenzenesulfonamide;

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

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

15 [3.3.1]non-3-y1} ethyl)-2-flucrobenzenesulfonamide:

(boocviii) N-(3-{7-[2-(4-cyano-2-flucrophenoxy)ethyl]-9-0xa-3,7-
diazabicyclo[3.3.1]non-3-yl}propyl)-2.4-diflnorobenzene-
suifonamide;

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

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

(xc)  N-(2-{7-[2-(4-cyano-2-fluorophenoxy)ethyl]-9-0xa-3,7-
diazabicyclo[3.3.1]non-~3-yl}ethyl)-4-fluorobenzenesulfonamide;

(xci)  N-(2-{7-[2-(4cyano-2-flucrophenoxy)ethyl}-9-oxa-3,7-
diazabicyclo[3.3.1]non-3-yl jethyl)-3-flucrobenzenesulfonamide;

25 (xcii) N-(2-{7-[2~(4-cyano-2-fluorophenoxy)ethyl]-9-oxa-3,7-
diazabicyclo[3.3.1]non-3-yl}ethyl)-3,5-dimethylisoxazole-4-
sulfonamide;

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



(cxi) N-{2-[7-(4-cyanobenzyl)-9-oxa-3, 7-di azabi cycl o[ 3. 3. 1] nou 3

'yl ]ethyl}-4-fl uorobenzenesul fonanide; V 10 (cxii)

4-f| uoro- - 7-(4-fl uorobenzyl)-9-oxa- 3, 7-di azabi cycl oy

-[3.3.1] nomwﬁgﬁ I }benzene>s/ul) fonam de; (cxiii) Y PCT/SE2005/000891
N-(2-{7-[2-(4-cyanophenyl)ethyl]-9-oxa-3, 7-di azabi cycl o-
[ 3.3.1] non-3-yl }ethyl)-4-fl uorobenzenegghfonam de; (cxiv)
4-fluoro-N-(2-{7-[2-(4-fluorophenyl)ethyl]-9-oxa-3, 7-di azabi cycl o 15
[ 3. 3. 1] non- 3xgiv) et Ny(R2) Pe{2-¢4eyahd-Griiuordphendopsthyl]-9-oxa-3,7-

4-cyano-N-(2-{7-[ fé_( Zl:g d(iﬁf ﬁgrﬁg&rﬁeg{%%&ggl ]-9- Ou)lxtg- 3, Zaedi azabicycl o[ 3.3.1

- 3-yl } et hyl ) - Ndiaga e - enzenesulionamaide;

N[](()g { 7}/[ }2?( 4¥c§/ano- 2-fiwlljor ophenoxy) et hyl ] - 9-%25& 3, 7- (Eaza-

bi cycl o 3. 3. &pvon-N-@H{ HidhichlanophenyflaterForesnd Todiarahieycls- 20 (cxvii)

N(2-{7-[2-(4- - 2- t h -9- -3, 7-di

gi_f:yﬂf o[ E} 3((11] ﬁgﬁn@@ﬂwﬁﬁ?{]@?gfﬁ%iym&]sm s f@@@é?igf ur an-

3, $u di 22 %Ti C&@yig[c%lyﬁq-ﬁ-fﬁ(’i-{ 2£[%—&nﬂ101 aorﬁggt{}?ﬁpoﬁgﬁyﬁe%/yﬂ-ﬁoox-gﬂ-

non- 3-yl }ethyl)-N- %%t gﬁ@éoﬁﬂgr%%gﬁ?é}e?gﬂﬁof gr’gens- & Sﬁl'}'i nam de; 25 (cxiXx)

4-cyano-N-{2-[7- (4~ -1 - ¥37T 'cyclo- [3.3.1
-3-yl]et o) | Ges

]4n ggano}ll\l]- {e 28‘?{9")% 4%%%@‘33‘3?%@2%%@%%&“&9?@%%?5%’?5.3’3{/c| o- [3.3.1] non

3-yl]ethyl}-N net a4t RO Hanfigd/ SE2005/ 000891

125 (oxn) a-f1 uorARgs oEs B ARG et Biliiehesttfctdniibe;

7- [ 2- ( 3- f I uopxepfie nglcy i N-12-97 92923 lordph ﬁi(lbétﬁﬂ[]-;%oxaéﬂ—

[ 3. 1] non-3-yl }et hyl') benzenesul f onam dg; CXXI 1
4- or oid\- ( 2- { 7- [ GisgabityelofPigmor-3ed hathyhBerreaesilfordinddedi cycl o
[ 3.3.1] mon-3-yl} ethyl)benzenesul fonam de; 5 (cxxiii) 4-fluoro-N

{2-[ 7- ( 2- phefrglxpt h4-cyamo-Ne427 (2 ephenglatoyit%epm-3, 7 dinsabicyelp{3.3 dfhyd-}
benzenesul f onani de é-yl]ethyl}benzenesulfonamide;
(c) 4—cyano—N-{2—[7-(4—cyanobenzyl)-9-6xa-3,7-diazabicyc10-
[3.3.11non-3-yljethyl }-N-methylbenzenesulfonamide;
15 (ci) N-[2~(7-benzyl-9-o0xa-3,7-diazabicyclo[3.3.1Inon-3-ylethyl]-4-
cyano-N-methylbenzenesulfonamide; '
(ciij  4~cyano-N-{2-[7-(4-flucrobenzyl)-9-oxa-3,7-diazabicyclo-
[3.3.1]non-3-yllethyl }-N-methylbenzenesulfonamide;
(cii)  4-cyano-N-methyl-N-{2-[7-(2-phenylethyl)-9-0xa-3,7-
C— 20 ..diazabicyclo[3.3.1]non-3-yl]ethyl }benzenesulfonamide;
(civ)  4-cyano-N-(2-{7-[2-(3-fluorophenyl)ethyi]-9-0xa-3,7-diazabicyclo-
[3.3.1]11011_—3-y1}ethyl)-N—methylbenzenesulfonamide;
(cv) 4—cyano-N—(2—{7-[2-(Z-ﬂuomphenyl)ethyl]-9—oxa;3,7-diazabicyclo-
[3.3.1]non-3-yl}ethyl)-N-methylbenzenesulfonamide;
25 (covi)  N-(4-cyanobenzyl)-2-{7-[(3,5-dimethylisoxazol-4-yl)methyl]-9-0xa-
3,7-diazabicyclo[3.3.1]non-3-yl }ethanesulfonamide;
.(cvii) N-(4~cyanobenzyl)-2-{7-[2-(4-fluorophenyl)ethyl}-9-0xa-3,7-
diazabicyclo[3.3.1]non-3-yl) ethanesulfonarmide;

el




(cxciv) N-{2-[7-(1, 2-benzi soxazol - 3-yl net hyl ) -9-oxa- 3, 7-di azabi cycl o-
[ 3. 3. 1] non- 3-yl ] et hyl } - 4-cyanobenzenesul f onam de; (cxxv) 4-cyano- N (2-{
7-[2-(4-fluorophenyl)ethyl]-9-oxa-3,7 10

di azabi cyr‘%gbfo ngﬂz@on- 3-yl}ethyl)-N nethyl benzenesul f ongg/§€00s/d06301Vi )
4- cyano- N (3, 4-difluorophenyl)ethyl]-9-oxa-3, 7-

di azabi cycl o[ 3. 3. 1] non- 3-yl } et hyl ) - N- net hyl benzenesul f onam de; (cxxvii)
4-cyano-N-{3-[7- (4 cyanobenzyl ) - 9- oxa- 322- di azabl cycl o-

[ 3.3.1] non- 3-yIJ i_? nzenesul f onam de; CXCVril )

4 cyano- V[ 3 R Hia ayof@ﬂumhmm etinLrome3.7-

3.3.1 3- .

L eyano (3. {y7] Frz&(%ﬁ ¢1Fﬂé19§£§§i?fr Bfﬂiztﬁw-fﬁﬁ%lvﬂe&;@fawfew@ e;

3.3.1 3

E1cyan]omlzlfl(3 }pr&pé ?ig &%ﬁ%@ﬂpﬁ%ﬂpﬁ%&gﬁ%&g&Q&ﬁgﬁgl cyclo- 20

[ tor ophenyl ) o %5 {%%Qiaéf’ﬁé?%%?@%ﬁxﬁﬁ’dﬂycffﬁEgﬂzm sl

[3.3.1] n -3-yl }pr %ﬁg enesul fonam de; (cxodi)

g-cyago I3 {7- [Zﬂ{ig Hf’l uor ophenyl )ethyl]-9-oxa 3,7 I
3.1

2 cyano- e (38 A B AR R ) SR Gfazabieydi) oal 1)

di azabi cycl ol 3. 3. 11316/ ]gnyB ik} ethyl) heaifineobkhinnisiifsnamide) xxI v)
N[ 3-(7-benzyl -9-oxa- 3, 7-di azabi cycl o[ 3. 3. 1] non- 3-yl ) propyl ] -4

cyanobenzenefui) f oan{Zi-é?-(llA@ymﬂEﬁhng?%BxﬂGﬂ ambﬁ;ymgﬂ]mﬁ«zs -(cxav)
4-cyano-N-(3-{7-[ 3- fI uorophenoxy)pro yl]-9-oxa-
di azabi cycl o[ 3. 3. 1¥ 11¢,onam de (cxxvi)

gl ggglocll}l-bl( gf"g’zb[ 1‘]‘&@@%}1 ?ﬁ&o@y enoxy) 2 g‘él‘é’@ﬁﬁé%@éﬂb@m@xxcw i)
4- cyano- N- ( 2- {7 [3[3(§15I uoé%ﬁ]ﬁm&m onamég 3, 7-

(cxiii)  N-(2-{7-[2-(4-cyanophenyDethyl]-9-0xa-3,7-diazabicyclo-
[3.3.1]non—3—y1}ethyl)#ﬂuorobenzenesulfonamide;
(exiv)  4-fluoro-N-(2-{7-[2-(4-fluorophenylethyl}-9-oxa-3,7-diazabicyclo-

15 [3.3.1]non-3-y1}ethyl)benzenesulfonamide;

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

(exvi) N-(3-{7-[2-{(4-cyano-2-fluorophenoxy)ethyl]-9-0xa-3,7-diaza-
bicyclo[3.3.1]non-3-yl }propyl)-N-methylbenzenesulfonamide;

20 (owviij N+2-{7-[2-(4-cyano-2-fluorophenoxy)ethyl]-9-oxa-3,7-diaza-
bicyclof3.3.1]non-3-yi}ethyl)-N-methyl-2,3-dihydro-1-benzofuran-
5-sulfonamide;

(exviii) N-(2-{7-f2-(4-cyanophenoxy)ethyl]-9-oxa-3,7-diazabicyclo[3.3.1}-
non-3-yl}ethyl)-N-methyl-2, 3-dihydro-1-benzofuran-5-sulfonamide;

25  (exix) 4-cyano-N-{2-[7-(4-cyano-2-fluorobenzyl)-9-oxa-3,7-diazabicyclo-
[3.3.1]non-3-yllethyl }benzenesulfonamide;

(cxx)  4-cyano-N-{2-[7-(4-cyano-2-fluorobenzyl)-9-oxa-3,7-diazabicyclo-
3.3.1]non-3-yllethyl }-N-methyibenzenesulfonamide;

O



di azabicyclo [3.3.1 ]non-3 -yl }ethyl)-N nethyl benzenesul f onam de;
(cxocviii) 4-cyan-N-(2-{7-[3-(2,4-difl uorophenoxy) propyl]-9-oxa-3, 7-

di azabi cy ]non-3-yl } ethyl)-N nethyl benzenes (cxi xi x)
- 4- cyano- N-‘%é %0%]1?5}5(2 4-di fl uorophenyl ) et hyl ] - 9- oxa- 3, 7%@9@%%0391

i azabi cycl o] 3. 3. 1] non- 3-yl } et hyl ) benzenesul fonam de; J (cxl)
4-cyano-N-(2-{7-[3-(2, 4-di fl uor ophenoxyi2gr opyl ] - 9- oxa- 3, 7-
di azabi cycl o[ 3. 3. 1] non- 3-yl } et hyl ) benzenesul f onam de; (cxli)

N-(2-{7-[2- (fexil oddhtozoyNY21{Ayl[2- (Ii)—fhmom@eﬁybeﬁwb]bﬁl-@ym?o? diabicycloron- 3-yl
}ethyl)-4-cyano- N-net hyl benzenesul f onam de; and 15 (cxlii)

4- Cyano- N- (2-{7- [2{3(31 Qﬂﬁﬂdlﬁtbybh@m%ﬂn)%ldfmmn}l ®; oxa- 3, 7- di aza

bi cycl o[ 3. 3. 1] non- 3 } et h henzenesul f onam de; le 14
Titl e conpoulaiof 4 t é {@%&Eéﬂlw&l@w@gﬁwﬂ P-oxaeh- d&@@b&yé %Gnd were

of Iﬁ:”Sbéé’eeéi‘gﬁio[%Eﬁfﬁm@tﬁi@rﬁung‘”e SPUETIBIE and were  found fo exhi bit
D tare fobn (SR el Qb Ir R SR Rt SRR o
Abb WO 2 00891 12 Ac = | APl =
at mr)g\pglhgﬂ gn;ressusgﬁekﬁgé F‘%‘&E&%grgg% onto I\/IS)5 ag —agghgous br =

broad (in rela&; n#tnf%"ww Pa% it otxgg%?%bml §-oka%"ﬂ31azatb%§cléwt anol Cl =

chem cal ion sat o]
{3.3.1]non-3-yl]ethyl }-4-cyanobenzenesulfonamide;

{oxxv) 4-cyano-N-(2-{7-[2-(4-fluorophenyl)ethyl]-9-oxa-3,7-
C— 10 diazabicyclo[3.3.1]non-3-y1 }ethyl)-N-methylbenzenesulfonamide;
(cxxvi) 4-cyano-N-(2-{7-[2-(3,4-difluorophenyl)ethyl]-9-oxa-3,7-
diazabicyclo[3.3.1]non-3-yl }ethyl)-N-methylbenzenesulfonamide;
(cxxvii) 4-cyano-N-{3-[7-(4-cyanobenzyl)-9-0xa-3,7-diazabicyclo-
[3.3.1]non-3-y1]propyl}benzenesulfonmﬂde;'
15  (oowii} 4-cyano-N-{3-[7-(4-fluorobenzyl)-9-oxa-3,7-diazabicyclo-
[3.3.1]non—3—y1]pmpyl}i:enzeneSIﬂfonamide; ’
(cxxix) 4-cyano-N-(3-{7-[2-(4-fluorophenyl)ethyl]-9-oxa-3,7-diazabicyclo-
[3.3.11non-3-yl}propyl)benzenesulfonamide;
(cxo¢ 4-cyano-N-(3-{7-[2-(3-fluorophenyl)ethyl]-9-oxa-3,7-diazabicyclo-
Cv 20 [3.3.1]non-3-yl}propyl)benzenesulfonamide;
(cxxxi) 4-cyano-N-(3-{7-[2-(2-fluorophenyl)ethyl]-9-oxa-3,7-diazabicyclo-
[3.3.1]non-3-yl }propyl)benzenesulfonamide;
(cxxxdj) 4-cyano-N-(3-{7-[2-(2,6-diflucrophenyl)ethyl}-9-0xa-3,7-
diazabicyclo[3.3.1]non-3-y1 }propyl)benzenesulfonamide;
25 (exodi)) 4-cyano-N-(3-{7-[2-(3,4-difluorophenyl)ethyl]-9-0xa-3,7-
diazabicyclo[3.3.1]non-3-yl }propyl)benzenesulfonamide;
(cxxxiv) N-[3-(7-benzyl-9-0xa-3,7-diazabicyclo[3.3.1]non-3-yDpropyl]-4-
cyanobenzenesulfonamide;



mMCPBA = net a-

DBU = di azab
doublets (in
NA- di et h

chl or oper oxybenzoic acid d = doublet (in relation to NWR)

C lo

i cycl o(5. 4. 0]Jundec-7-ene DCM = di chl oronet hane dd = doubl et of-

relation to NMR) DVMAP = 4-dunet hyl am nopyri di ne DVF =

i's DMSO = di net hyl sul f oxi de EDC = pCT/SE2005/000891

1-[3- (di methyl am no) propyl ] - 3-ethyl carbodiimde Et = ethyl EtOAc =
= equi valents C 20 ES = el ectrospray (inrelation to M5) FAB =
rrbardmant (inrelation to PBS = foetal bovine serumh =

I hydn ? - -Chl Be Iﬁi?@e[ﬁ%@?‘?@@fﬂ?ﬂhﬁt@aﬁﬂrgh performanc:a
S\ NS | PA =

al cohol C&?KEL‘S%?MJ'* wdo&%?dﬂﬁéé R R e SBLRMEIe 2005/ 123745
0838 43380l 7. 2} i‘&,&“ﬁﬁ%&%ﬁ%&&&)e&yﬁ-9-’)§§%,‘??t nanol min. =

acetate eq.
fast atom bo
hour (s) Hd
4- (2- hydnxye

PCT/ SE2005/ 0
m nute(s) 5

5

10

15

20

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

(exxxvii} 4-cyano-N-(2-{7-[3-(4-fluorophenoxy)propyl]-9-o0xa-3,7-
diazabicyclo[3.3.1]non-3-yl }ethyl)-N-methylbenzepesulfonamide;

(exo0evili) 4-cyano-N-(2-{7-[3-(2,4-difluorophenoxy)propyi}-9-oxa-3,7-
diazabicyclo[3.3.1]non-3-yl}ethyl} N-methylbenzenesnlfonamide;

{ooxix) 4-cyano-N-(2-{7-[2-(2,4-difluorophenyl)ethylj-9-0xa-3,7-
diazabicyclo[3.3.1]non-3-yl }ethyl)benzenesulfonamide;

(ext)  4-cyano-N-(2-{7-[3-(2,4-difluorophenoxy)propyl}-$-oxa-3,7-
diazabicyclo[3.3.1]non-3-yl }ethyDbenzenesulfonamide;

(exii)  N-(2-{7-[2-(4~chlorophenyl)ethyl]-9-oxa-3,7-diazabicyclo-
[3.3.1]non-3-y1}ethyl)-4-cyano-N-methylbenzenesulfonamide; and

(exli}y  4-Cyano-N-(2-{7-[2-(2,4-difluoro-phenyl)-ethyl}-9-oxa-3,7-diaza-
bicyclo[3.3.1]non—3—yl}-ethyl)-N-methyl-bénzenesu]fonamidc;

Example 14
Title compounds of the above Examples were tested in Test A above and were

found to exhibit D;g values of more than 5.5.

Exampie 15
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 1 and 9 were found to have pICs, values of 5.72 and 5.49,

respectively.

Abbreviations

et hyl

-
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M5 = mass spectroscopy NADPH ni coti nam de adeni ne di nucl eoti de phosphate,
reduced form QAc acetate J to Pd/C = palladiumon carbon g = quartet (in

relation to NVR = roomtenperature s = singlet (in ' NVR) t
- triplet (‘Vﬂzpl\il?ﬂéﬂ‘ nto NMR) 15 TEA = triethyl am ne TI—E@E%)P?%%% of uran
tic = thin layer chromatography Prefixes n-, s-, i-, t- and tent- have their
usual neani ngs: normal, secondary, 3 PXyiso, and tertiary. WO 2005/123748
PCT/ SE2005/ 000891 127 dCainms 1. A conpound of fornula I, R45 Ras Rat R’
RZ RA6 Rai Blc- NN & Aatdyl5 Ra wherein Rl represents Cl.12 al kyl (which
al kyl group is optionally substituted by one or nore groups selected from
hal o, cyanoARlitro, aryl, ateespherinpressyrReionisation (uOekeion toddSd, - C( O XR7,
-C(O N(Rsa) RSd, -OC(O) N(Rsb)Rsc, -S(0)2R9a -S(O 2N(R9) R9c and
-N(R9) S(O) 2R9Qd) or RE repR@eWss - C( O XR7,

br = broad (in relation to NMR)
5 Bt = benzotriazole
+-BuOH = tert-butanol
I = chemical iomsation (in relation to MS)
mCPBA = meta-chloroperoxybenzoic acid
d = doublet (in relation to NMR)
C 1w DBU =  diazabicyclo[5.4.0)undec-7-ene
DCM = dichloromethane
dd = doublet of doublets (in relation to NMR)
DMAP =  4-dimethylaminopyridine
DMF =  N,N-dimethylformamide
15 DMSO =  dimethylsufoxide
EDC = 1-[3-(dimethylamino)propyl]-3-ethylcarbodiimide
Et = ethyl
EtOAc = ethyl acetate
eq. = equivalents
C 20 ES = electrospray (in relation to MS)
FAB = fast atom bombardment (in relation to MS)
FBS = foetal bovine serum
h = hour(s)
HC1 = hydrochloric acid
25 HEPES = 4-(2-hydroxyethyl)-1-piperazineethanesulfonic acid
HPLC = high performance liquid chromatography
IMS = industrial methylated spirits
IPA = iso-propyl alcohol (propan-2-ol)

m = onitiplet (in relation to NMR)



-C(ON(Raa) Rsd or -S(0)2Ra. Rya represents Hor Cl -6 al kyl (which latter
group is optionally substituted by 1s one or nore substituents sel ected .
from-OH halo, cyano, nitro, -S(0O 2N(R9b)R9c and - N(R9b) S( O 2Rad) ; Rsb to
e i ndependent| resent, at each occurrence when used herein

al kyl (whi dKO2 é‘{ ?‘%r oup is optionally substituted by on BCHPE %5@0891 .
substituents selected from-0OH, halo, cyano, nitro, aryl, Het2, 20

-S(O 2N(R9b) R9e and - N(R9) S(O) 2R9d), aryjg or Het3, or Rd or Rsc, together
with, respectively, R8a or Rsb, may represent C3.6 al kyl ene (which al kyl ene
WO 2005/ 123741ePCTI SE20051098131 128 group is optionally interrupted by an
0O atomand/or is optionally substituted by one or nore Cl.3 al kyl groups);
R6 represent sMdCNI - 6 -al kyl ade¢qatitrieal | y substituted by one or nore
substituents selected from-0OH halo, cyano, nitro, aryl, -S(O2N(ROb)R9c 5 .
and - N( R9b) S(Mef}dd), =aryl ,metha@pR10a, -C(O)OR 0b or -C(ONH R Cc or
-S(O 2Rt od; R10a, R10b R10c and Rlod independently represent Cl.6 al kyl
(optional ly ®ibstitut®ed bymme(@) nore substituents selected from-OH,

hal o, cyano, nitro and aryl) or Rl0a represents H, to R7 represents,
at each oc5curmel?}ce wheh usé@emmﬂt Cl-12 alkyl (optionally substituted by
one or nore tituents selected from-0OH, halo, cyano, nitro, aryl, d-6
al koxy, Het 4, (0) 2N(R?b) RPESSSPFCTRFCOPY( 0) 2e) Rsa and Rsb i ndependent!y
represent H, al kyl, Cl.- | kaxy ;(whi ch [
optionally suﬁ@ﬁ'}t ed"by &%86%9%’1#@?%““(5’&88??1} @%% e@’%‘:ﬁ om - CH,
hal o, cyano, nitro, Cl.4 al , Cl.4 al koxy, -S(0O 2N(R9b)R9o and
-N(R96) S(O 2R9d) -D-aryl, -D aryloxy, -D-Het5, -DDNHCOR Ia,
-D-S(O 2R 2a gRC(O R4ib _Didetfd OR12b, -D-C(ON(R Ic)R11d, or Rsa or Rsb,
together with, respectively, RSd or R5c, O
1 P4/C = palladium on carbon
q = quartet (in relation to NMR)
RT = TO0m temperature
s = singlet (in relation to NMR)
t = triplet (in relation to NMR)
15 TEA = triethylamine
THF = tetrahydrofuran
tlc = thin layer chromatography ,
Prefixes n-, s-, i-, z- and ferz- have their usual meanings: normal, secondary, o

20 iso, and tertiary.



may represent C3.6 al kyl ene (which al kyl ene group is optionally interrupted
20 by an 0 atomand/or is optionally substituted by one.or nore Cl.3 al kyl
groups); R'ato R 1d independently represent H Cl.6 alkyl (optionally
substi t ut ed Way2009128749r nore substituents sel ected fronPCICH2005800891 cyano,
nitro and aryl), aryl, or Rllc and R 1d together represent C3_6 al kyl ene;
25 Rl2a and R12b independently represepjy C1.6 al kyl (optionally substituted
by one or nore substituents selected Trom-0OH, halo, cyano, nitro and aryl)
or aryl; D raflapaents, at each occurrence when used herein, a direct bond
or Cl.6 al kylene; WD 2005/ 123748 PCT/ SE2005/ 000891 129 X represents 0 or
S; ROa represents, at each occurrence when used herein, O _6 alkyl
(optionally ubsti,tuted b e or yore substituents selected from -OH,

hal o, cyano, sl5 ni fb‘rccf’,’npé’}]?%‘(f’f)flogﬂ)gazlm RI9) ROc and -N(R9) S(0)2e) or aryl; ROb
represents, at each occurrence when used herein, Hor Cl.6 alkyl; R9e and
RAd i ndependently represent, at each occurrence when used herein, d _6

al kyl (optionally substituted by gne r erreR4$ubsti tuents sel ected from
-OH, halo, cyano, nitro, aryR® & ), aryt or Het7, or R9e represents H,
10 R2 represents H, halo, C-6 p 2, -E-N(R14)R15 or, together with
R3, represents =0; R3 represepts k| or, together with R2,
represents =0; R13 reprgsents/H 1g 4 a R E—aryl, -E-Hets, -C(OR 6a,
-C(O OR16b or 15 - C{ OFN( Rva R178; R14 represmatg H, Cl_6 alkyl, -E-aryl,
-E-Het9, -C(O) R16a, R ARbb, -S(0)2R15c, -[C(O]1,N(RLl7a)R17b or

- C(NH) NH2; !

wherein

R! represents C,.y, alkyl (which alkyl group is optionally substituted by one

or more groups selected from halo, cyano, mitro, aryl, Het!, -NR*R®,

10 -C(OR®, -OR*, -C(O)XR’, -CONR*)R*, -OC(O)NR*R™, -S(0);R",

. _S(O)NER™R® and NER™)SORRY o R! represents -C(O)XR’,
-C(ONR®*R™ or -S(O),R*;

R represents H or Cy6 alkyl (which latter group is optionally substituted by
15 one or more substitnents selected from -OH, halo, cyano, ﬁUO,

-S(O)NR™R* and -NR™)S(0)R*);

R to R* independently represent, at each occurrence when used herein, H,

Cis alkyl (which latter group is optionally substituted by one or more

substituents selected from -OH, halo, cyano, nitro, aryl, Hetz,
20 -S(O)NR™R®* and -NR*™)S(0),R*), aryl or Het’, or R* or R*, together

with, respectively, R or R®, may represent C; ¢ alkylene (which alkylene



R15 represents H, Cl_6 alkyl, -E-aryl or -C(ORl6d; RI6a to Rl6d

I ndependently represent, at each occurrence when used herein, 20 Cl1_6 al kyl
(optionally substituted by one or nore substituents selected from halo,

aryl and Hetvo08tizshas Het", or Rl6a and R bs i ndepende®CTHEWGMOBEent H,

R 7a and Rub independently represent, at each occurrence when used herein,
Hor Cl.6 alkyl (optionally substitutedqspy one or nore substituents sel ected
fromhal o, aryl and Het12), aryl, Hetl1l3, or together represent C3.6

al kyl ene, 25 gmupdneptionallyimenumédcby ay Oaatof aat/onis dptivapllyesadstitatedat each
occurrence when used herein, a_direct bond or Cl4 alkylene; p represents 1
or 2: WD 2005/ Bpgtuer mere/(Sp Aol SEB91 130 Het' to Het 13 i ndependent |y

represent five Ret cl nt ai g one or
nore heter oatoms %g%%%tdefro’fﬁ o@&geﬁ’bﬁ oé%‘%’uug%‘gl r 0(sﬁ(tf}l %"alﬂ&{%hl ch groups
are optional | ygdkkhlk WeRGtedyfreme-OH, Fé cyasd) bﬁiftﬂot WP} SEFPRREGR>F rom - OH,
oxo, halo, cyano, nitro, 5 Cl-6 al kyI 1 -6 al k aryl aryl oxy,

"N(Risa) R b, aitl NERDS(ORRID) @l (OIRY) K(QIQR Ris-COIREBREE QrR1sh,
-S(0) 2N(R"! )leﬁlf S&Iﬁdw N(R18k) S(0) 2R18 R sa to R181 independently represent
Cl1 6 al kyl, ar R'sa to Ri sk independently represent H 10 A represents

di t bond Jql 0d - -J-O
?I nI \r/\ﬁfch Iogttle{r fOlIJDr"J g?ﬁl?[@akf\] ﬁnéea%t&%&'w(gb?ése?thq o%@l@g %‘ ri ﬁ:;
nitrogen); B reybstmtsd By -ofe {or[ 106/) ﬂlﬁaﬁthbﬂtmgl&&tb@ -from ZOH(Kald, Ny&2d)) 15

-Z-N(RZOC)S(O)Z- -Z- SO)2N RZOIQ%@ S(Oa-, -Z-0- (in which latter six
groups, Z is afttmdsd baﬂﬂeﬂr Preéﬁ bearing R2 and R3), -N(R2De)-Z-,

-N(R2) S(O) 952~ g75 Qeng( RPORL FecBrencl RIS @r%n,z_clﬁz &kw(n opEor!taﬁ%(t er
substituted by one or more substituents selected from -OH, halo, cyano,
nitro, aryl, C,. alkoxy, Het*, -S(O),NR**R* and -N(R*)S(O),R™);

R* and R® independently represent H, C,.,, alkyl, Cy.¢ alkoxy (which latter
two groups are optionally substituted by one or more substituents selected

15 from -OH, halo, cyano, nitro, Cj;s akyl, C;4 alkoxy,
SO,NE™R® and -NER™)SO),R*), -D-aryl, -D-aryloxy, -D-Het,
-D-NEH)C(O)R!®,  -D-S(O),R'®?, -D-COR!®, -D-C(O)OR',
-D-C(ONR™RM, or R* or R®, together with, respectively, R* or R,
may represent Cs.¢ alkylene (which alkylene group is optionally interrupted

20 by an O atom and/or is optionally substituted by one or more Cy; alkyl
groups);

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

25 R and R™ independently represent C,¢ alkyl (optionally substituted by
one or more substituents selected from -OH, halo, cyano, nitro and aryl) or
aryl;

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



four groups, Zis attached to the phenyl or pyridyl group that is optionally
substituted by R5; 20 J represents Cl.6 al kyl ene optionally interrupted by
-S(0)2N(R19d) - or -N(R19e)S(O 2- and/or optionally substituted by one or
nore substi tywendos123ael ected from-CH, hal o and am no; PFCT/BE&eMsPs a direct
bond or C,.4 alkylene, optionally interrupted by -N(R201)S(O'2- O

-S(O) 2N(E20j )-; 25 a, b and ¢ independepgly represent 0 or 1; n represents
0, 1 or 2; Rl9a to Rl19e independently represent, at each occurrence when
used herein, Xregredehts® at Byl ; WO 2005/ 123748 PCT/ SE20051000891 131 R20
represents H or, together W|th a single R4 substituent at a position on the
phenyl or pyridyl group that is ortho- to the position at which the group B

Lor m nat ed by B 1&oRRy o iy cerimeageryiot ng nagil o WRUTOREREE O ) iy
or, toget her vw,dbkmﬁteanssgbﬁe Bﬂlﬁ&kﬁ%bﬁt}tﬁéﬁts @éle&edmtowmtéy&dohenyl or

pyrldyl group that 1s ortho- to position a which™ the group Bis

attached, RQObmtrepargBeS(@gmmi)R&ﬂdnw-Hf&%)S@m Jor R&0j i ndependently

represent, at egch occurrence when used herein, H _or Cl.6 alkyl; 10 G
represents CH Br IRPrejRats, W&@?RWB%WB?HWS@@G@H% FoordF-etlbdi i t uent s sel ect ed

TN o0 oo e P indbibdan terke Bt X eisBcl BRGR BB
- (O N(R22e) R2gf 4 ancm(oag Sy QbR ited HdnE B drOshisifehis¥ésted from
-N(R22m) S(O)2R21n (O 2N(R22n) R220 §(O)2R2 C -CI)SQO)ZRZId and aryl

), aryl or Hetv or

, halo, cyano, nitro, aryl and Het represents H;
10
R? represents H, halo, Cy¢ alkyl, -OR", -E-NR*R" or, together with R?,
represents =0;
R’ represents H, Cy¢ alkyl or,| together with R?, represents =0;
R™ represents H, C, alkyl, -E-aryl, -E-Het®, -C(O)R'®, -C(O)OR'® or
15 -C(ONR™R'™;
R™ represents H, C¢ alkyl, -E-aryl, -E-Het’, -C(O)R'®, -C(O)OR'®,
-S(0%R'™, -[C(O)},N(R™R'™ or -CAVH)NH,;
R represents H, Cy.¢ alkyl, -E-aryl or -C(O)R'®%
R® to R'® independently represent, at each occuarence when used herein,
20 C,¢ alkyl (optionally substituted by one or more substituents selected from
halo, aryl and Het'®), aryl, Het!?, or R'%* and R'* independently represent H;
R'* and R'™ independently represent, at each occurrence when used herein,
H or C,¢ alkyl (optionally sﬁbstituted by'one or more substituents selected
from halo, ary! and Het'?), aryl, Het", or together represent Cs.¢ alkylene,
25 optionally interrupted by an O atom;
E represents, at each occurrence when used herein, a direct bond or
C1.4 alkylene;
p represents 1 or 2;



and an R4 substituent in a position on the phenyl or pyridyl group that is
ortho- to the position at which the group Bis attached may 20 (i) together
wi th R20a, represent C2A al kyl ene optionally interrupted or term nated by
0, Sor N(H or N(C _6 alkyl), or (ii) together with R20b, represent C2.4
al kyl ene; RMa2i0e1B28d i ndependent|y represent Cl.6 al RGF/SEIHABILG Ro2p

i ndependently represent H, Cl.6 al kyl or together represent C3.6 25

al kylene, resulting in a four- to sevegpsgenbered nitrogen-containing ring;
R22c to R220 independently represent Hor Cl.6 alkyl; and R41 to R46

i ndependent | y HetbteHeth independ@itly3epiekant fiveAdo 26654 128TBe FIETHBERNO5/ 000891

132 wherein each ar%/I and aryl oxy group, unless otherw se specified, is

opti onal 'y subSPPPUIEHAINIGR SPF §E HIGTR ApLerpalozys %P@eq%la@?mcﬂi‘é’g@'f’ DEFRESPOl | owi ng i s
the case (i) Rérld?&pglﬁﬁﬁnh@j&l'g%tfupglzﬁglopﬁ%élﬂg(s@sg%{tﬁg;b&ggné or Higat i tuted by

one or nore groups 1 ncludlng east ~one and/ or
- N(ROb) S( O 2ROqubgtitaenyy , kdledted I fipmese®Iy - bx8( 0) Rd,R1 Vghno,Or nitro,

-J-N(R19a) S(0)2-, to (iii) Jis interruptedg by, -S O)ZQI R19d

- N(R190) S( G 2- C1{ alkyl, B aykaxgetiyl aryloxy, %’983",2- (OR- (—@IQM{M) -,
-N(RZOF) S(O) 2- 75 - 2N( R?09) - 4 i S, ted,b

; N§ R20i 3 sg og 2-‘7('69%@1%?&(’ R(20j ?@‘ﬁ‘i - A( Xég@@@@ﬁ‘}f KIFR%@Q) y
-J-N(R19e) S( O)LN(R@%)S(S?“;&E,I; then: 15 (i) J does not represent C, al kylene or

1, 1-C24 al kyl ene; an 1) B does not represent -N(RZOb)-, -N(R20c) S(O) 2-,
-S(O), -, -0-,R™®NORR

)i €peRdahtlyo repréde R @h ) CARYD- &yl \theR Rx0aRF*R3 do not
Loget T e € endonitly Topresent H;

10
A 1epresents a direct bond, -J-, -J-NR™)-, -J-S(O)NR')-,
-I-N(R")S(0)z- or -J-O- (in which latter four groups, -J is attached to the
oxabispidine ring nitrogen);

B represents  -Z-{[COOLCEDR™}-,  -ZICONNR™)-,

15 -Z-NR™)S(0)y, -Z-S(O)NR?™)-, -Z-S(0)y-, -Z-O- (in which latter six
groups, Z is attached to the carbon atom bearing R” and R’), -NR™)-Z-,
-NR™S(0),-Z-, -S(O),NR?)-Z- or -NR**™C(0)O-Z- (in which latter
four groups, Z is attached to the phenyl or pyridyl group that is optionally
substituted by R%);

20 J represents C;s alkylene optionally interrupted by -S(O);NR™)- or
N(R'*)$(0),- and/or optionally substitated by one or more substituents
selected from -OH, halo and amino;
Z represents a direct bond or C; alkylene, optionally interrupted by
NR*)S(0),- or -S(O),NR>Y)-;

25  a, b and c independently represent 0 or 1;
n represents 0, 1 or 2;

R™ to R' independently represent, at each occurrence when used herein,
H or C,.¢ alkyl;



(c) when R2 represents -OR13 or -N(R14) (Ru) then: 20 (i) A does not
represent -J-N(R19a)-, -J-N(R19¢c)S(0)2- or -J-O; and (ii) B does not
represent -N(R20b)-, -N(RzCc)S(0O2-, -S(O. -, -0-, -NRZO)S(O 2-2Z- or

- N( R20h) C( O weZeossimnssa phar maceutical | y accept abl e der ircaisiwesiobser eof . 25
2. A conpound as clainmed in Claim1l, wherein Rl represents Cl-8 al kyl

(which al kyl group is optionally substijtuted by one or nore groups sel ected
fromhal o, aryl (which [atter group is optionally substituted by one or nore
substituents SR?%%/;ﬂekeﬁtsqmor,ngetheﬂ @ith Qysiiile RYisubitudal aftaFokivion oel. 4 al koxy
WO 2005/ 123748 PCT/ SE2005/ 000591 133 (which latter two groups are

optional | y subtheipheasd®r ipyridylegronp thet is arthioo to the@osition aCpbidRobe geave

-S( O 2R21c), tl, -N(Rsa) -C(O)RSh, - ) - (O\N(Rsa) Rsd
~00( O) N(Rsb) RSB, ¥ §E‘E§§h§§e9a1@& é‘?%sf}thg&y F&ﬁ% OP%IE SP&‘%\%‘&} Sr R
represents -(( ﬁ\ﬁ?ﬁ BN?CO .0)2R9a; 5 3. A conpound as cl ai ned
in Cdaiml or %hﬁ%&gﬁvﬁasr\’lel n gsa }’%a@p]];yggs’ents Hor Cl-5 alkyl and/or Rsb to
e i ndependent | R*P egpreseanst H, &%.¢ atkyh or,aogstherewitle avdisgle R esibititoeitat aH, Cl -6

al kyl (which latter group is optionally substituted by one or nore
substituents sPOsiinsQn the phews Snpyridyl graypabad is erthpite Bigdiosiios@bwhichut ed aryl ),

| (which | agt ' ' tituted b
SUbst tuents ol Bl Kyl @R P ArtetnB AR5 ] X RS Rodh (i whi ch
latter group RRZairRY iRdeientiadR Bfesdne it 5 BcckdeRe wHek Yk&Merein s al kyl

and Cl.5 al koxy (which latter two groups are optionally substituted by one
or nore hal o aowos)adlkylHet 3, or Rsd, together with Rsa, 15 represents C5

al kyl ene (which al kylene group is optionally interrupted by an 0 atonm); 4.
A conmpound s claimed in any one of the preceding clains, wherein,

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)ORZ'),
15 Cus alkoxy, -NR®ZHR™, -C(OR™, -C(O)OR¥™, -C(ONR*)R*,
NRZCOR™,  -NR)CONRZR™,  NR™HSO)R™,
-S(0),NRZMR™*, _S(0),R*", -0S(0),R*? and aryl
and an R* substituent in a position on the phenyl or pyridyl group that is
ortho- to the position at which the group B is attached may
20 (i) together with R®™@, represent C,, alkylene optionally
interrupted or terminated by O, S or N(H) or N(C,.¢ alkyl), or
(ii) together with R>®, represent C, 4 alkylene;
R*!® to R?!? independently represent C,.¢ alkyl;
R? and R™ independently represent H, C, ¢ alkyl or together represent Cs
25 | alkylene, resulting in a four- to seven-membered nitrogen-containing ring;
R?* to R*° independently represent H or C, ¢ alkyl; and

R* to R* independently represent H or C, 5 alkyl;



wherein R6 represents H, Cl.6 alkyl, optionally substituted aryl -C(O) Rloa,
20 -C(O OR1ob or -C(ON(H R10c. 5. A conmpound as clainmed in any one of the
precedi ng clains, wherein Rl0a and Rtob independently represent Cl.5 al kyl
(optional | y wohasiissmsed by one or nore substituents s@CESEWOAI8M hal o and
optionally substituted aryl) 25 or optionally substituted aryl. 6. A
conpound as clained in any one of the gpggcedi ng clai ns, wherein
R10crepresents Cl4 al kyl. WD 2005/ 123748 PCT/ SE2005/ 000891 134 7. A
conpound as cl wherenh ieactararyloraed odryloyg groep.edinfegs cdthermwise shexifiedy isR7
represents Cl.6 al I;ﬂl (ogti onal ly substituted by one or nore substituents
sel ect ed from PRy $itsEREdy substituted aryl, Cl.4 al koxy and Het4). 5 8.
A conpound as claimed in any one of the preceding clains, wherein R8a and
R8b i ndependently represent H, Cl_6 alkyl (which latter group is optionally
substituted byp@pRle@thafiore substituents selected fromhalo, cyano and
nitro), -D-(optionally substituted aryl), -D-(optionally substituted

aryl oxy), -B F@ﬂstlllea@ml@ﬁlfm@@mwiagis-té(t@@@) R lb, or Rsa, together with RSd

AR o R et I S
wherein Rlla and R j nqlﬁ-a,é AV oF=Yo]i Cl. m% fpnal |y
substituted by 15 o%gréo;bqﬁl’g%e su dsl%{%tﬁerllﬁﬁsméeectscecﬁﬂ?rom alc%@(gyano, nitro

and optionally subsNRMSM)aRYIgroupd, optional |y substituted aryl. 10. A
conpound as claingd in any one of theqpreceding,.clains, wherein D

represents, at edEh %é?ﬂi?ﬁeéﬁc&sm(%séd%émn,)séoéﬁ"r ect bond or Cl4 20
sherein rAd r epiBeh Bteftipl By SROMARTON PR @B DY 66 by "one o "or e
hal o groups) (iv) B represents -Z-N(R*®)S(0)-, -Z-S(O),NR™)-, -N(R*™S(0),-Z-
or -S(0),N(R?)-Z- and/or
(v) Zis interrupted by -NR®S(O),- or -S(O),NRY)-;
(b) when A represents -J-NR™-, -J-N®R*)S(0),- or -J-O-, then:
15 (i) Jdoes not represent C, alkylene or 1,1-C; ¢ alkylene; and
(i) B does mot represent -NR*®)-, -NR*)S(0)y-, -S©O), -O-,
NR®HS(0),-Z- or -NR™)C(0)0-Z- when R? and R® do not
together represent =0; and '
(c) when R? Tepresents -OR® or -NRYR®), then:
20 () A does not represent -J-N(R™)-, -J-NR'*)S(0),- or -J-O-; and
(i) B does not represent -NRX®)-, -NRX)S(0)y, -S(O)p -O-,
NR™$(0),-Z- or -NR*™C(0)0-Z-;

or a pharmaceutically acceptable derivative thereof.

25
2. A compound as claimed in Claim 1, wherein R! represents C,_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, C;.4 alkyl, C;4 alkoxy



or optionally substituted aryl. 25 12. A conpound as clainmed in any one of
the preceding clainms, wherein ROb represents Hor Cl.3 alkyl. WO

2005/ 123748 PCT/ SE2005/ 000891 135 13. A conpound as clainmed in any one of
t he precedi ngoeadositzsms wherein RI9c and ROd i ndependent PETSEWH AL | at each
occurrence when used herein, d _5 alkyl (optionally substituted by one or
more substituents selected from halo, jeptionally substituted aryl and

Het 6), optionally substituted aryl or 5 Het7, or ROc represents H 14. A
conpound as cl &ihield latter dwyp grnoepoficet bptioqnakly eubstignted diynene whewes haloR2

represents H halo , kyl, -OR' . .16 NCHRL4 o] wi t h R3,
reBresents =0. at?@ShS%@%ggécnpél%dS@%zll i I’i'IN(gE?Rgnﬁﬁ])ﬁt%bhe' ecedi ng
clainms, whereir seser eal k t gbiyh 4 N :
represents =0. rqqgjﬁgﬁconp’ounm%égad;Né‘%?lge’d :@rgb&zn%%’onyg}ﬁ@ﬁeﬂ%r ecedi ng cl ai ns,
wherein is R -N@DSEOBRISoR' fepretedth KOI0)ORE, (ROINEIAR*Yors8BLRMt ed aryl ),

or -E-Hets. 17. A conpound as clainmed in any one of the precedi ng clai ns,
wherein R148 represents H C,.6 alkyl, -E-(optionally substituted aryl),

-C(OR16,, -CLO 61li, -S(0)2R16¢c,.-C(QANRL7e)Rl7Zb qr -.C(NH)N&E2. 20 18. A
conpound as cl ai me i?Pann%‘ M%r%ﬁg"rc qlﬂ’sa ¥ R16e to
R16¢ i ndependepdlateht® B 6SEN! alfeyl ardldeH™ tPRFn, 'ende%ﬂg‘%éﬁ‘r%eﬁt s
conpound as clainmed in any one of Clainms 1 to 18, whérein Ri7a 25 and R176
i ndependent | y oegurresenmwhén usedGeredn,dil 1l alid0 (whichdatper groheis optienallyd i n any
one of the preceding clains, wherein E repr«isen&sﬁ,o at each ,occurrence when
used herein, aSpsH® Yrifieopr more substituents selecte m cyano, nitro and
10 optionally substituted aryl), aryl (which latter group is optionally substituted
by one or more substituents selected from -OH, halo, cyano, nitro,
NR*)R?® (in which latter group R*** and R?® together represent Cs
alkylene), C;_s alkyl and Ci.s alkoxy (which latter two groups are optionally
substituted by one or more halo atoms)), Het?, or R*, together with R,
15  represents C,s alkylene (which alkylene group is optionally interrupted by

an O atom);

4, A compound as claimed in any one of the preceding claims, wherein,
wherein R® represents H, C,¢ alkyl, optionally substituted aryl -C(O)R'™®,
20 -C(O)OR™ or -C(O)N(H)R'®.

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

R'® and R'® independently represent C,.5 alkyl (optionally substituted by

oﬁe or more substituents selected from halo and optionally substituted aryl)
25  or optionally substituted aryl.

6. A compound as claimed in any one of the preceding claims, wherein
R'® represents C;_4 alkyl.



Cl_2 al kylene. 136 21. A conpound as clainmed in any one of the preceding
clains, wherein Hetl and Het3 to Het8 independently represent five- to

t wel ve- menbered heterocyclic groups containing one to four heteroatons
sel ected from oxygen, nitrogen and/or sulfur, which groups are optionally
substituted Wy 200582048 nore substituents sel ected from -ROM/SEYRF8G| o,
cyano, Cl4 al kyl, Cl4 al koxy, phenyl, -N(HR'', -C(OR180, -N(H) C(ORIsh and
- N(H) S(O 2R18j; 22. A corrpound as clai ?gd in any one of the preceding
clainms, wherein Rlsa, Rig, R sh and i independently represent Cl-4

al kyl or optl ofial | yA cottipetund a8 elaind)ih agy offl sfithe iptéceding JMibR, whetependent |y
represent H 23. A conpound as clained in any one of the precedl ng cl ai ns,
wherein A repBeé@?f?@r%l Cus #kph E%@la@ﬁtspbﬂwtpélb&%wftmfééub%ﬂ% or nore

SubsL! et AR ALl S R Rl 57 MR R R 0200

attached to the oxabispidine ring nitrogen). 24. A conpound as clained in
any one of the preceding clains, wherein B represents -Z-, -Z-N(H)-

Z- O O) N( R20b) - 8. - Z- A(cRBpp@idyDelaimed in m@m\pmq:)reqedu@ Bimspwhereid O (i n
whi ch | att . t ached b R2 and
1) a5 A combon e 8% indiprsniy, Sgeeah b e HEO AR AT . wher of 1

Z represents a d

any gne of the gérlecegl ng c t&i Rgﬁnm%ﬁﬁésﬁﬂ%%%ﬁ? Seé‘l\?cg%gﬁgw}%l@éyﬁ Zu ngy: nor,
together with andiiigbl FE—(BpﬁmiaﬂyuaIHst:lﬁltedaaM 20105(611&’@13119 R{BE(i@tsa005/ 000891
137 position onthe ph ridyl grou rtho- to the position
at which the @méeRy Bylé’i,t DRI Cﬁﬂbg @Bent@r 4oa¢th§¢1\élﬂbR b7 A
conpound as,,cl %‘ep??s%nfs T a akfle &méﬂ‘%n&feﬁgig Gpitbfifity Bl by

an O atom).

0. A compound as claimed in any one of the preceding claims, wherein
R™* and R independently represent C;_4 alkyl (optionally substituted by

15 one or more substituents selected from halo, cyano, nitro and optionally
substituted aryl) or optionally substituted aryl.

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

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

20  alkylene.

11. A compound as claimed in any one of the preceding claims, wherein
R represents C,¢ alky! (optionally substituted by one or more halo groups) |
or optionally substituted aryl.

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

R® represents H or C, 5 alkyl.



5 R200 and R20d i ndependently represent Hor Cl1_3 alkyl. 28. A conpound as
clainmed in any one of the preceding clains, wherein, when Grepresents N, G
is in the ortho- orpara-position relative to the point of attachnment of B.
10 29. A conpoudpshamscl ai med in any one of the precedi RGTSERIFEIBIIWher ei n,
when G represents N, R4 is absent or represents a single cyano group. 30. A
conpound as clained in any one of C ai 1 to 28, wherein R4- 15 represents
one or nore substituents selected from>0OH, cyano, halo, nitro, Cl-6 alkyl,

Cl-6 al koxy, -0 M&ﬁ@blﬂ@is,clﬂﬂﬂdid\lﬁ@?é’ﬁ@ﬁ(@?x&édﬂg%’ldﬁﬂ,1wﬂéreinan R4

substituent in a position on the phenyl  or pyridyl group that is ortho- to
the position alR vawddh tindepgndenfy Benreseat, tah ebicoasuirenaeoyhberhesed dierdin, R2b,
represent C2.4.al kylepe.. 2Q. 31, A C ound as clajned in an e of Clainms 1
to 28 and 30, ghé?‘icyﬁ&l)ﬂ?&%lyrsé‘mtb@@ﬁ@ EEA ’%‘i’rﬁfﬁbgﬁ@%ﬁ?&@‘@ R22e and
RR i ndependengdiy. ohiEdiafs &abstithied 200 sh SR - SRS s clained
in any one of the B eced?ng chﬁ?ai nsa,%llvmgei ?165’ géf%n%l?)y I-SS% | ndeﬁdcgnt |y
represent Hs 3Het7ﬁordb°ﬁpapmdntai-l;cl aimed in any one of the preceding clains,

wherein optional substituents on aryl and aryl oxy groups are, unless
ot herwi se stated, WO 2005/123748 PCT/ SE2005/ 000891 138 one or nore

substituents seg}ect fr | Q.. [ 4 al kyl . Cl | koxy (which
latter two grog%s ag §°%§@£%|ﬁ?§ﬂ§é§g??¥ ﬁtltlee%to%fl%eﬁggigg%%?g é}llie&?l& at ons) ,
- N(H) S( O) 2R21bréRrgpresehntd BNhEORLY.; dik@4-OR*ca 8 oaStogeme®gthi R%,any one of
the preceding clains, wherein alkyl groups and al koxy groups may be, unless
ot herwi se specreprasents &0 strai ght- ‘or branched-chain or cyclic or part
cyclic/acyclic;

10

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

R? represents H, C;3 alkyl or, together with R?, represents =O.

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

15 R™ represents H, C,4 alkyl, -E~{optionally substituted aryl), or -E-Het®.

17. A compound as claimed in any one of the preceding claims, wherein
R™ represents H, C,¢ alkyl, -E-(optionally substituted aryl), -C(O)R'®,
-C(O)OR'®, -S(0),R'*, -C(ONR'™R'™ or -C(NH)NH.

20
18. A compound as claimed in any one of the preceding claims, wherein

R o R16 independently represent C,.¢ alkyl, or R!% represents H.

19. A compound as claimed in any one of Claims 1 to 18, wherein R'”
25 and R' independently represent H or C,., alkyl.

20. A compound as claimed in any one of the preceding claims, wherein
E represents, at each occurrence when used herein, a direct bond or
Ci alkylene.



(i1) saturated or unsaturated; (iii) interrupted by one or nore oxygen
atons; and/or to (iv) substituted by one or nore fluoro or chloro atons.
35. A conpound as claimed in Claiml widgh is: (i)
N-(2-{7-[(2S)-3-(4-cyanophenoxy) - 2- hydr oxypr opyl ] - 9- oxa- 3, 7-

di azabi cycl o[ 3. 3. 1] non- 3-yl } et hyl ) propane- 2-sul fonam de; 15 (ii)
N-(2-{7-[(2S)-3-(4-cyanophenoxy) - 2- hydr oxypropyl ] -9-oxa-3,7

di azabi cycl o[ 3. 3. 1] non- 3-yl ) et hyl ) - 1- phenyl net hanesul fonam de; (iii)

N-(tert-bot y| )A&:dn?pduﬁd(é &Mﬁi&@ﬂﬁ%ﬁ?)@ﬂepﬁqﬁb’ lpkec@didaci@mé; wherein Het' and
di azabi cycl ] non- propane-1-sul fonam de; (iv) tert-butyl

{2- [(7]I (2- EIF 4t01f H@br nmwlm) rersesent é'wiené(,t’) dwklMeymenbsrad heterocyclic groups
3,7 3.
N {20 5 RS Ring e o S0P liohR| lested oh Rl ins Wiftozep pppior guifur, which

fl uor Obengﬁﬂ 8§ dtef Spviale sulistinited b one or more substituents selected from —OH 0X0
N-(2-{7-[ 4- cyanophenoxy propyl -oxa- 3, 7- gl azabl cI 0- g%j non 3 yl}
ethyl)-1- baienwane,t@manékﬂl, aloaty; phpayl( WNCEDR'™, C(O)R -N(H)C(O)R

N(2-{7- [&gﬁﬁwwﬁgphenoxy) propyl]-9-oxa-3, 7- d| azabi cycl o- [3.3.1

] non- 3-yl opane- 2-sul fonam de; (viii)

N-[ 2- (7-benzyl - 9-oxa- 3, 7-di azabi cycl o[ 3. 3. 1] non-3-yl ) et hyl ] - 4-
cyanobenzenesul f onam de; WO 20051123748 PCT1SE2005/000891 139 (i x)

N-[ 2- (7- { 2-3%, 4-Aicomponnd, 3y shaemerdin anyrens, of] the pyeqeding,slaims, wheginz abi cycl o

kf(g {1 7] an%ﬁa,ylgﬁget b, )@.I’.\O enz@"@%m %O"ga%ﬁn &M@,ﬂéééqrogpﬁonaﬂy
3.3.1 - T
[7'[3 (]Afnggang%{ﬁenoxy %@%yf?ﬁ%&%ﬁ@eﬁg@l cyg?ésgng'{

[3.3.1] non-3-yl }ethyl )-2,4-di fl uorobenzenesul f onam de; (xii)
N-(2-{7-[2-(4- cyanophenoxy) et hyl ] -9-oxa- 3, 7-di azabi cycl o
23. A compound as claimed in any one of the preceding claims, wherein
A represents C,.4 alkylene optionally substituted by one or more substituents
selected from OH and amino, -C;3; n-alkylene-S(O),N(H)- or
-C,5 n-alkylene-N(H)S(O),- (in which latter two groups, alkylene is

attached to the oxabispidine ring nitrogen).

24. A compound as claimed in any one of the preceding claims, wherein
B represents -Z-, -Z-N(H)-, -Z-CONR®R™®)., -Z-NR*)S(0),-,
-Z—S(O)zN(RZUd)—, -Z-S(0),-, -Z-0- (in which latter six groups, Z is attached

to the carbon atom bearing R? and R%).

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

Z represents a direct bond or C, 4 alkylene.

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

R represents H, C,4 alkyl or, together with a single R* substituent at a



[3.3.1] non-3-yl }ethyl)-4-fl uorobenzenesul fonam de; (xiii) N-(2-{
7-[ 2- (4- cyanophenoxy) et hyl ] - 9- oxa- 3, 7-di azabi cycl o- 10
[3 3. 1] non- 3-yl }et hyl ) met hanesul f onam de; (Xxi V)
N-(2-{7-[ 3- (4vaypesmphgnoxy) propyl ] - 9- oxa- 3, 7- di azabi cy cPGLSH28)5800891] non- 3- y|
}et hyl ) - 4-f1 uor obenzenesul f onam de; (xv)
(2 {7-[3-(4-cyanophenoxy) propyl ] - 9- oxgg73, 7- di azabi cycl o- [3.3.1 ] non-3-yl
} et hyl)net hanesul fonazni de; 15 (xvi)
4- cyano- N- ( 2- {Mﬁionmabeaﬁmnbrbmpw)dgl group th@t isxashd; o the position at which
di azabi cycl o[ 3. Jop benzenesul f onam de;  ("ii)
1- (3-chl oropheﬁﬁ?&"l %Z‘Siﬁéa% CEFQFFE?}H%%M B%1 ] - 9- oxa- 3, 7 di azabi cycl o
[3.3.1 ]non-3-yl } ethyl) et hanesul fonam de; (xviii) 4-cyano-N(2-{
7- [ 3- (4- cyanophenoxy) propyl ] - 9- oxa- 3, 7- 20

di azabi cycl of 3.79. 1] Mofonfpautnl b ldhiPInen < lof apitieling Wit wherein
N-(2-{7-[3-(4-cC gct phezgdoxy)propyl] - oxa- 3, 7-di azabi cycl o-

[3. 3. 1] non- 3 yIREtasdiR* ™ tindependertlyirepressnt Hira s alkybnani de: (xx)
N-(2-{7-[2-(4-cyanophenoxy) et hyl]-9-oxa-3, 7-di azabicyclo [3.3.1 ]non-3-yl }
et hyl) - 1- phenyl et hanesul f onam de; 25 (xxi)

N-(2-{7-[2-(4-cganoph iaiF&i fgﬁfgl

] non-3-yl }et hyI) " 1- %e Eg‘l -13%]¥ azoi?)eﬁﬁ%f%g%?? ?i-@é ?%?Yﬁﬁl?Q {

7- [ 3- (14- cyanophwelemd(y yepreseyis|N,95 isda il drifdi- @z phicepasition feBtise to thepain8- y| }

et hyl ) but ane-1| - sul f gnam de: WO 2005/ 123748 PCT/ SE2005/ 000891 140 (xxiii)
N-(2-{7-[3-(4-&F FFB%W&% ﬁe/?propyl ] - 9- oxa- 3, 7- di azabi cycl o- [3. 3. 1] non- 3-yl
}ethyl)-1- hyl -1 H i m dazol e- 4- sul fonam de; (xXxi V)
N-(2-{7-[2-(4-cyanophenoxy)ethyl]-9-oxa-3, 7-di azabicyclo [3.3.1 ]non-3-yl }
';t Fglz 1-[4-(tragl uwmdmnﬂ)a@bhﬁuédm&hpeﬁeof&eqﬁbdean@mmﬁm Wheren, N- (2- {

4- cyanopheno é) et hyl ] - -oxa- 3, 7- di azabi cycl o-
when represents N R*is absent or represents a single cyano group.

30. A compound as claimed in any one of Claims 1 to 28, wherein R*
15  represents one or more substituents selected from -OH, cyano, halo, nitro,
Cy alkyl, Cy¢ alkoxy, -C(OONR®)R?, and -NR?*™)S(0),-C}.s 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 Cz.4 alkylene.
20 _
31. A compound as claimed in any one of Claims 1 to 28 and 30, wherein
R¥° represents Cy, alkyl and R*, R*, R™ and R™" independently
represent Hor Cpq alkyl.

25 32, A compound as claimed in any one of the preceding claims, wherein

R* to R* independently represent H.

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

optional substituents on aryl and aryloxy groups are, unless otherwise stated,



[3.3.1 ] non-3-yl } ethyl)-3,5-dinethylisoxazol e-4-sul fonam de; (xxvi)
N-(2-{7-[3-(4-cyanophenoxy) propyl ]-9-oxa-3, 7-di azabi cyclo [3.3.1 ] non-3-yl
}ethyl)-1- [4-(trifluoronethyl)phenyl]nmethane- 10 sul fonam de; (xxvii) N-(2-
{ 7-[3-(4- cyswmpbsznemy ) pr opyl ] - 9- oxa- 3, 7- di azabi cycl o- PCI3sE2008/0doran- 3- yl
}ethyl)-3, 5-dinethylisoxazol e-4-sul fonam de; (xxviii)
N-(2-{7-[3-(4-cyanophenoxy) propyl ] -9- 0xag3, 7- di azabi cycl o [3. 3. 1] non-3-yl
}ethyl)-2-(trifluoromethoxy)benzenesul f'onam de; 15 (xxi Xx)

1- (3- chl or ophenyt pbr bhdre stbfstintents! selacrab banaty, Graapyhitrod X alkdl, 1€, 4

di azabi cycl o[ 3. 3. 1] non- 3-yl } et hyl ) net hanesul f onam de;  (xxx)

N-(2-{7- 2- (4- elkarp Hrbichotastthpl groopsosrs -optignallyasubplityted by one or more

[3.3.1] non-3-yl }ethyl )b fipnam de. i)

4-cyano- N-{2-[ 7* ﬁﬁ{}%ﬁﬁ@ﬁg@;ﬁg-ﬁ@)ﬁMM cyclo- 20

[ 3.3.1}non- 3-yl ] et hyl } benzenesul f onam de; (xxxii)

4-cyano-N-{2-[7- (4-fl uorobenzyl)-9-oxa- 3, 7-di azabi cycl o-

[ 3. 3. 1] non- 3- yBiet hxlchhmponed as claimedbiniade one 0K thei prededing claims, wherein
4-cyano- N- (2-{7-[4-(difluoronet hoxy)benzyl]-9-o0xa-3,7

di azabi cycl o[ 32V} grups andAlkoRy ErOYNsINBYhFe BilRssoHBERVERS: spegifiedix x xi v)

4-cyano- N-(2-{ {5l 2- (4§ u I 9- - . ..

di azabi cycl o Sz% 1] %@é‘@-%‘?@‘ﬁ%ﬁ@%%%}%@ é%‘égycﬁlgéa:cyflg(c){xv)
4-cyano- N- (2- { (i) 2- éafrbied o gidaiaced) et hyl ] - 9- oxa- 3, 7-

di azabi cycl o[ 3. 3. 1] non- 3-yl } et hyl ) benzenesul f onam de; WO 2005/ 123748
PCT/ SE2005/ 000§8i)  interrupledXyi gne or more oxygen atoms; and/or

4-cyano- N (2-{7-[3-(4-f] uar.ophenox opyl ]1-9-oxa-3, 7-

di azabi cycfla[%.@ 1] %’g’ﬁt}@tj‘?@l é{f‘ﬁﬁ‘)“ﬁ%@}éﬁéé’}% FPa%‘PH‘é: () xxvii)
N-(2-{7-[2-(4-cyanophenoxy)ethyl]-9-oxa-3, 7-di azabi cycl o

[ 3.3. 1] non-3-yl }ethyl)-2, 3-di hydro-1I| -benzof uran-5-sul fonam de; 5 (xxxviii)

5- chl or o- N- ( 2- 857 - [ Acohpoymbhasitemed in) Elahy 1 jwhieivisa- 3, 7- di aza-
()  N-(2-{7-[(2S)-3-(4-cyancphenoxy)-2-hydroxypropyl]-9-oxa-3,7-
diazabicyclo[3.3.1]non-3-yl }ethyl)propane-2-sulfonamide;
15 (i) N-(2-{7-[(25)-3-(4-cyanophenoxy)-2-hydroxypropyl]-9-oxa-3,7-
diazabicyclo[3.3.1]non-3-yl }ethyl)-1-phenylmethanesulfonamide;
(iii) N-(tert-butyl)-3-{7-[3-(4-cyanophenoxy)propyl]-9-oxa-3,7-
diazabicyclo[3.3.1]non-3-yl }propane- 1-sulfonamide;
(iv) tert-butyl {2-[7-(2-{[(4-fluorophenyl)sulfonyl]amino }ethyl)-9-oxa-
20 . 3,7-diazabicyclo[3.3.1]non-3-yl]ethyl }carbamate;
v) N-[2-(7-benzyl-9-0xa-3,7-diazabicyclo[3.3.1]non-3-yl)ethyl]-4-
fluorobenzenesulfonamide; |
{vi) N-(2*{7—[3-(4-cya.nophenoxy)propyl]-9-oxa-3,7-diazabicyclo¥
[3.3.1]non-3-yl }ethyl)-1-phenylmethanesulfonamide;
25  (vil)  N-(2-{7-[3-(4-cyanophenoxy)propyl]-9-oxa-3,7-diazabicyclo-
[3.3.1]non-3-y1 }ethyl)propane-2-sulfonamide;
(vii)  N-[2-(7-benzyl-9-oxa-3,7-diazabicyclo[3.3.1]non-3-yl)ethyl}-4-

cyanobenzenesulfonamide;



bi cycl o[ 3. 3. 1] non-3-yl }ethyl )-1, 3-di net hyl -1 H pyrazol e-4- sul f onam de;
(xxxi x) 2-cyano-N-(2-{7-[2-(4-cyanophenoxy)ethyl]-9-oxa-3, 7-

di azabi cycl o[ 3. 3. 1] non- 3-yl } et hyl ) benzenesul fonam de; to (xi) N (2- {
7- [ 2- (4- cyanwaeesazynet hyl | - 9- oxa- 3, 7- di azabi cycl o [ 3.ECTISERMS OB y|
}ethyl)-4-nmet hoxybenzenesul f onam de; (x11)

N-(2-{7-[3-(4-cyanophenoxy) propyl ] - 9- 0%3g3, 7- di azabi cyclo- [3.3.1

] non-3-yl } et hyl) -2, 3-di hydro-1-benzof uran-5-sul fonam de; (xlii)

5-chl or o- N- (2- {ifr [3N424@74mqahemﬂmfmd Hexsjahyl) 9-6223,15

bi cycl o[ 3. 3. 1] non- 3 di met hyl - | yrazo - sul fonam de;

(xliii) N-(2-{7-[3-(H @M@p%&aﬁb}wyﬁrﬂmmGcwmbsnmnqst@fpam&pcl o-

3.3.1 - 3- h h b
(2.2, 1non Y o M B RIS ST 5 oS

di azabi cycl 0[3.3.1 BeHehiRmem de; I
4I cilanij KI—(Z[{7 [3] ?g%éﬂg?ﬁ# Ihﬁgjr%ﬁ%eﬁg%;ﬁ})progyl] Y- oxa- 3()7(-\/)

di azabi cycl o[ 3(8. 1] (2-373[B 4chadophenvxg)pespyl FDoaa3Tediatdbioyic)o-
4- N-(2-{7-[3-(3,4-difl h l]-9- 3, 7-
di g)z/glr)llocycl(o[g 3 1] &éﬁ?‘ @n‘l}"l g&rog}ﬁgﬁjﬁﬁ&gﬁ%ﬁm Oxaalmé% (xlvii)

i avabi oyl of 309 1 At TR R ARSIk SRER daabicyplr
4-cyano- N (2-{ 7- 2- (13:3cy ﬁma%d{]d mh@tw&nﬁeﬁém‘fohma:d@xa 3, 7-

di azabi cycl o[ 3. 3. 1] non- ) benzenesul f onam de; \WD 2005/ 123748
PCT/ SE2005/ 000861 Mﬂ({ﬂ[ﬂe@ cyamphenoxy)ethyll—9-0xa-3 7-diazabicyclo-

i asabi cycl!Bl 5. 3, 1] for- Byt R R BRSLbi  de. (1)
§orae (2 L, (L o Bl By -
[3.3.1]non-3 -yl}ethyl)—4—ﬂuorobenzenesulfonam1de,
(xv)  N-(2-{7-[3-(4-cyanophenoxy)propyl]-9-oxa-3,7-diazabicyclo-
[3.3.1]non-3-y1}ethyl)methanesulfonamide;
15 (xvi)  4-cyano-N-(2-{7-[2-(4-cyanophenoxy)ethyl]-9-oxa-3,7-
diazabicyclo[3.3.1]non-3-yl }ethyl)benzenesulfonamide; |
(xvii)  1-(3-chlorophenyl)-N-(2-{7-[2-(4-cyanophenoxy)ethyl]-9-oxa-3,7-
diazabicyclo[3.3.1]non-3-yl }ethyl)methanesulfonamide;
(xviii)  4-cyano-N-(2-{7-[3-(4-cyanophenoxy)propyl]-9-oxa-3,7-
20 diazabicyclo[3.3.1]non-3-yl }ethyl)benzenesulfonamide;
(xix)  N-(2-{7-]3-(4-cyanophenoxy)propyl}-9-oxa-3,7-diazabicyclo-
[3.3.1]non-3-yl }ethyl)-1,1,1-trifluoromethanesulfonamide;
(xx)  N-(2-{7-[2-(4-cyanophenoxy)ethyl]-9-0x2-3,7-diazabicyclo-
[3.3.1]non-3-yl }ethyl)-1-phenylmethanesulfonamide;
25  (xxi)  N-(2-{7-[2-(4-cyanophenoxy)ethyl]-9-0xa-3,7-diazabicyclo-
[3.3.1]non-3-yl }ethyl)-1-methyl-1H-imidazole-4-sulfonamide;
{xxiiy ~ N-(2-{7-[3~-(4-cyanophenoxy)propyl]-9-oxa-3,7-diazabicyclo-
[3.3.1Inon-3-yl }ethyl)butane-1-sulfonamide;



s (li) 4-cyano-N-(2-{7-[2-(3,5-dinethyl-|H pyrazol -1-yl)ethyl]-9-oxa-
3, 7-di azabi cycl o[ 3. 3. 1] non- 3-yl } et hyl ) benzenesul fonam de; (lii)
4-cyano- N-{2-[ 7- (2- cyanobenzyl ) - 9- oxa- 3, 7- di azabi cycl o-

[ 3. 3. 1] non- 3wdioedt2yl4g benzenesul fonam de; (liii) PCT/SE2005/000891
4-cyano-N-(2-{7-[(3, 5-di net hyl i soxazol -4-yl)nmethyl]-9-oxa-3,7 10

di azabi cycl o[ 3. 3. 1] non- 3-yl } et hyl )benzgggsul fonamde; (liv) N (2-{
7-[ 2- (4- cyanophenoxy) et hyl ] - 9- oxa- 3, 7 zabi cycl o-

[ 3. 3. 1] non- 3- y e WN-X2-371[BYss RERRFPropyRlo €3 A-diabicyclo-
N-(2-{7-[3-(4- cya%ophgngxy St 9- oi}gﬁg}adl azabi cycl pd

[3.3.1] non-3-yl }et hiBﬁHWﬂ-ﬁﬂﬂfﬁﬂE&zbﬂWﬂ&Mﬂd@hA331fqnarmlyie,

ot hy1 )5 et hy PG AR 20k c?%}?bn?w3§%ﬂ?wﬁ?%ﬁﬁaf&a¥a%ﬁc%cfo3 o Inen-svi
(.31 nom 3 y1] et 1 - 4-cyaroBehLen b T S Qe A T [

4-cyano- N-{ 8- [ 7- ( 1H-sulfdndmidey| net hyl ) - 9- oxa- 3, 7- di azabi cyclo- 20
[ 3.3.1] non-3-yl]ethyl}benzenesul f onam de;

4- cyano- N- ( 2- { Tp) 1 Nk i [2t(fecyanophenpxy)e }hi'iﬂr?rym-.’:é’-@ﬂ%ab@wlo-

g eabreyel ol 3., 1110 Sy A MPESIBNERRIAL iconkit; ¢ CYano- (2

di azabi cycl of 3y;
e e e e e ot e oo

[ 3.3.1] non- 3-yl }prop{9l3)l]n0n—3t)d) eﬂbéhk%ét@ﬂﬂbmmmd@el@ﬂ}ulﬂtbm&
N(3-{7- [2 4- cyanoph ox thyI] 9- oxa- 3, 7-di azabi cycl o-
[3.3.1] non- -yl }pro €%i F1 uor obenzenesul f onami de; WD 20051123748

PCT/ SE2005/ 000 i y i ) )
7-[ 3- (4- cyanophe %’BX)];? gﬁw? ](lt)é:y%l;ogﬁeno&y)gr%pyl]b? 8 X% 3(;,- diazabicyclo

[ 3.3.1] non-3-yl }pr odﬂl3)ﬂnm—éf}éhaﬂiyﬂ)eh§-ﬂﬁmethyllf(cbmmle -4-sulfonamide;
N{2-[7-(4- cya?x?(a’?)nz ~(& {7- [3 (4:c§ran7t)p en%%grggy%]l-g-[oia-% 7-d1Lzab1cyclo—
[3.3.1]non-3-yl }ethyl)-2-(trifluoromethoxy)benzenesulfonamide;
15 (xxix) 1-(3-chlorophenyl)-N-(2-{7-[3-(4-cyanophenoxy)propyl]-9-oxa-3,7-
' diazabicyclo[3.3.1]non-3-yl }ethyl)methanesulfonamide;
pox)  N-(2-{7-[2-(4-cyanophenoxy)ethy!]-9-oxa-3,7-diazabicyclo-
[3.3.1]non-3-yl }ethyl)benzenesulfonamide; '
(xxxi)  4-cyano-N-{2-[7-(4-cyanobenzyl)-9-oxa-3,7-diazabicyclo-
20 [3.3.1]non-3-yl]ethyl }benzenesulfonamide;
poodi)  4-cyano-N-{2-[7-(4-fluorobenzyl)-9-oxa-3,7-diazabicyclo-
[3.3.1]non-3-yl]ethyl }benzenesulfonamide;
(o) - 4~cyano-N-(2-{7-[4-(difluoromethoxy)benzyl]-9-oxa-3,7-
diazabicyclo{3.3.1]non-3-yl}ethyl)benzenesulfonamide;
'25_ (owxiv)  4-cyano-N-(2-{7-[2-(4-fluorophenyl)ethyl]-9-oxa-3,7-
diazabicyclo[3.3.1]non-3-yl }ethyl)benzenesulfonamide;
(xxxv) 4-cyano-N~(2;{'7‘[2-(4-ﬂuorophenoxy)ethyl]-9-0xa-3,7~
diazabicyclo[3.3.1]non-3-y1 }ethyl)benzenesulfonamide;



| ] et hyl }-1- phenyl met hanesul fonam de; s (Ixv) N (3- {
-[2- (4- cyanophenoxy) et hyl ] - 9- oxa- 3, 7-di azabi cyclo- [3.3.1
non- 3-yl } propyl ) - 1- phenyl et hanesul f onam de; (Ixvi) N (3-{

[ 2- (4- cyanoyhmomieyMet hyl | - 9- oxa- 3, 7- di azabi cycl o- PCT/SE2005/000891
3. 3. 1] non- 3-yl } propyl ) benzenesul f onam de; (I xvii)
4-cyano-N-(2-{7-[(2-nmet hyl -1 Hindol - 3-yl,)net hyl ] - 9-oxa-3,7 10
di azabi cycl o[ 3. 3. 1] non- 3-yl } et hyl ) benzenesul fonam de; (I xviii)

4- cyano- N- ( 2- { fodady (@c}dnum@l{?431(Mhbwphe%ﬁ@)ﬁo€yl]l9$x%ahl cycl o-

[ 3. 3. 1] non- 3- yI }et'hyl Ybenzenesul f onam dé;
4-cyano-N- (2-{7-[ 3- (tﬁaﬁabmyc]o[fhéﬂl]m;aﬁsylc})«pthylpbﬂzmu]ﬁonﬁmlde

Sy (e rﬁ?%iizy S RobSp R b Sastasls
?1| ?i:ﬁgcmg[% [ 3- ( I;jgﬁllé—b(;hgﬂdhf?uor enox@?@%ﬁﬁ fﬁltgﬁé%de

3, 7- di azabi sy clpodndin) B-tRI6aRNA2Y{ 7 et hﬁlﬁihéml DX dgT-diagdxXi Q
4- cyano- N- ( 2- {g [2)( 6- di fﬁuz{lro%mx#eth - 9- gxa 3d‘€7 20 di azabicycl o

[3.3. 1] non-3-yl} etmwc}q{aﬁzlém i keHahr bé- ¢th¥i-1H)Pym913~‘{

7-[ 3- (4- cyanophenoxy 9- oxa- 3, 7-di azabi cycl o-

[ 3.3.1] non- 3-yl }prop%l&ﬁ%he 2-sul fonam de; (LxxivV)

N-(3-{7-[3-(4- euarpphe m&mmqwtlya%y@f@n&o%ygiuﬁﬂa%ﬁy9'70 [3.3.1] non-3-yl

}propyl)-1- phenyl rret hanesul fonam
N- ( 3- { 7- [ 3- ( 4- cyanoptiszabicy¥lof Py Inon3-yijethgl)tendémesalfomyniden- [ 3. 3. 1 ] non- 3-yl

(ST 128 o s P Ry oDt RO ot - yclo-
[ 3.3.1] non- 3-yl }prOF{?E){]ﬁ0§3c§}1¥%ﬁﬂ'ﬁéﬁ§ﬁ&%ﬁéﬁ1€sﬁﬁbﬁﬁﬁa@ de; WD 2005/ 123748

PCT/ SE2005/ 000891 1 XXVI
N-{3-[7- (4- cyamapenyi(2-{9- [G)(&-c@aﬂopﬂemgjprop}d] 9loka-3, 7L diagabidclo-
yl ] propyl } -3, 5-di net hyl i soxazol e- 4- sul f onam de;
[3:3.1]non-3 -yl}ethyl)—z 3-dihydro-1-benzofuran-5-sulfonamide;
(xfi)  5-chloro-N-(2-{7-[3-(4-cyanophenoxy)propyl]-9-oxa-3,7-diaza-
15 bicyclo{3.3.1]non-3-yl}ethyl)-1,3-dimethyl-1H-pyrazole-4-

sulfonamide;

y
7
]
7
[

(xtii)  N-(2-{7-[3-(4-cyanophenoxy)propyl]-9-oxa-3,7-diazabicyclo-
[3.3.1]non-3-yl }ethyl)-4-methoxybenzenesuifonamide;
(xliv)  4-cyano-N-(2-{7-[3-(2-flucrophenoxy)propyl]-9-oxa-3,7-
20 diazabicyclo{3.3.1]non-3-yl }ethyl)benzenesulfonamide;
(xlv)  4-cyano-N-(2-{7-[3-(2,5-diflvorophenoxy)propyl]-9-oxa-3,7-
‘ diazabicyclo[3.3.1]non-3-yl}ethyl)benzenesulfonamide;
(xiv)  4-cyano-N-(2-{7-[3-(34-difluorophenoxy)propyl]-9-oxa-3,7-
diazabicyclo[3.3.1]non-3-yl}ethyl)benzenesulfonamide;
25  (xivii) 4-cyano-N-(2-{7-[2-(2-fluorophenoxy)ethyl]-9-oxa-3,7-
diazabicyclo[3.3.1]non-3-yl}ethyl)benzenesulfonamide;
(xtviii)  4-cyano-N-(2-{7-[2-(4-cyano-2-fluorophenoxy)ethyl]-9-oxa-3,7-
diazabicyclo[3.3.1]non-3-yl }ethyl)benzenesulfonamide;



(I'xxviii) N-{2-[7-(4-cyanobenzyl)-9-oxa-3, 7-di azabi cycl o[ 3. 3. 1] non-3

yl ] et hyl }-3, 5-di net hyl i soxazol e-4-sul fonam de; 5 (I xxiXx)

N-{2-[7-(1, 3- benzoxazol - 2-yl et hyl ) - 9- oxa- 3, 7- di azabi cycl o-

[ 3. 3. 1] non- 3wyl2pwstitazes - 4- cyanobenzenesul f onam de; (| XX )XPCTHBELPEI08IN- ( 2- {

7-[ 3- (4- cyanophenoxy) pr opyl ] - 9- oxa- 3, 7-
di azabi cycl o[ 3. 3. 1] non- 3- yI}ethyI)benqu?sulfonanide; (I'xxxi)
3-cyano-N-(2-{ 7-[2-(4-cyanophenoxy)ethyl]-9-oxa-3,7 1o

di azabi cycl of 3¢fx)1] AotyageN-f2-61-1y- -|[O4bmﬂi'6l5h(ﬁ§jdb6x9 ﬁ@foxa(ia‘ FXXi i)

3-cyano-N-{2-[7-(4-c anobenZéS%‘ oxa di aza cl o-
[ 3.3.1] non- 3-yl ] et hydigzebisyda l}non-@rﬂllhﬂlylrobmcam.énmde,

A parar ik hcya“°&-§@-ﬁ%—giﬁf@ﬁ§m@m&fﬁﬁsﬁﬁi@Wa-a 2
gl ggglocgt:l( (2)[ g73[ i)] (rg%lar%g %?@?W%Brﬁmﬁsm%@r@ C%I XXXV)

N- (4- cyanobenzy ) - 24awﬁmmmmwmawm@yﬁmwammm [3.3.1
] non-3-yl] ethanesul f onam de;

N- (4- cyanobenzyl ) - 2J[Wd@zamymwrilﬂw;?’ql}@ﬂwl)bewamifamgdéi 0- 20

(- cyanobens i) - NT PR R AL IS PrastErsD oy Fdivbieader 7.
[ (3, 5-di met hyl i soxa 9I3 HBnotd- 3%&},}4 Thefreaatfdnamideazabi cyclo- [ 3.3.1

] non-3-yl } et hanesul f onam de; XXXVIii)

4- cyano- N ( 3- { i) 2- (Mcma-ﬁ’b(%{?-l[@cﬁ dlplﬁdl}fhxq:)&bh‘%’])mﬂryk]aﬂ—exa?3 725

N (307 L 2-18a- oy anb bl %ﬂé%%é&%ﬂﬁvﬂﬁﬁv’ eppasaopainicet ! )
G et oyl 309 L iengpblobaneate sresuggnen de: (o
[3. 3. 1] non- 3- y1 } pr ofig15)Hed-Bydettydyz-Enemikizenesuldnamide) 2005/ 123748
PCT/ SE2005/ 000891 145
(tv) N-(2-{7-[3-(4-cyanophenoxy)propyl]-9-oxa-3,7-diazabicyclo-
[3.3.1]non-3-yl }ethyl)-3-fluorobenzenesulfonamide;
15 (i) N-(2-{7-[3-(4-cyanophenoxy)propyl]-9-oxa-3,7-diazabicyclo-
{3.3.1]non-3-y1}ethyl)-5-methylisoxazole-4-sulfonamide;
(vi)  N-{2-[7-(1-benzofuran-3-ylmethyl)-9-oxa-3,7-diazabicyclo-
[3.3.1]non-3-yl]ethyl }-4-cyanobenzenesulfonamide;
(vii)  4-cyano-N-{2-[7-(1H-indol-3-ylmethyl)-9-oxa-3,7-diazabicyclo-
20 * [3.3.1]non-3-yl]ethyl }benzenesuifonamide;
(lix)  4-cyano-N-(2-{7-[(1-methyl-1H-indol-3-yl)methyl]-9-0xa-3,7-
- diazabicyclo[3.3.1]non-3-yl }ethyl)benzenesulfonamide;
(Ix} 4-cyano-N-(2-{7-[(5-fluoro-1H-indol-3-yDmethyl]-9-oxa-3,7-
djazabicyclo[3.3.1]n6n-3~y1}ethyl)benzenesulfonamide;
25 (Ixi)  N-(3-{7-[2-(4-cyanophenoxy)ethyl]-9-oxa-3,7-diazabicyclo-
[3.3.1]non-3-yl} propyD)-4-fluorobenzenesulfonamide;
(ki)  N-(3-{7-[2-(4-cyanophenoxy)ethyl}-9-oxa-3,7-diazabicyclo-
{3.3.1]non-3-yl } propyl)-2.4-difluorobenzenesulfonamide;



(xci) N-(2-{7-[2-(4-cyanophenoxy)ethyl]-9-oxa-3, 7-di azabi cycl o-

[ 3.3. 1] non-3-yl }ethyl )-2-fl uorobenzenesul fonam de; (xcii)
N-(3-{7-[2-(4-cyano-2-fl uorophenoxy)ethyl]-9-oxa-3,7

di azabi cycl oM8 @0%128W81- 3- y| } propyl ) - 2, 4- di f| uor obenzenePCBSE2MIsHMAHT de;
(xciii) N-(3-{ 7-[2-(4-cyano-2-fluorophenoxy)ethyl]-9-oxa-3, 7-

di azabi cycl o[ 3. 3. 1] non- 3-yl } propyl ) benzgresul f onanmi de;  (xciv)
N-(2-{7-[2-(4-cyano-2-fl uorophenoxy) et hyl]-9-oxa- 3, 7-

di azabi cycl of 3 (Ri)L] ME-ITyBYichatophdndryimopliporndshiibzataegcite; to (xcv)
N-(2-{7-[2-(4-cyano-2-f]l uorophenox %bgt hyl ] -9-oxa-3, 7-
di azabi cycl o[ 3. 3. 1] d8r3-Bugn-Pat lapepylbenzensidipapideesul f onani de;  (xcvi)

N-(2-{7-[2-(4-¢yano-2-tl --9:.0Xas: 3. 7

N oab c[yc| f)[ 2147 r%'r{-aiﬁ3?‘%?‘?@?@%%‘%%&?@%@?&?%?'él%n‘-’é‘u| fonani de; 15
(xcvii) 3-cyano- N (3fe }Zi(pﬁameqmgeshifgmﬁ&enoxy) et hyl]-9-oxa- 3, 7-

di azabi cycl o[ 3. 3. 1] non- 3-yl } et hyl ) benzenesul f onam de; (xcviii)

O b eyl oo e T Y ey ona s o et x)
(200 Eﬁi (4 chi OJL ﬁ%&ﬁy%—ém&%ﬁﬁ -bphey Rt ?@yyﬂé 20

(2.3, non- - Mo R ebE R SRRSMIRLEs (Bl
di azabi cycl o[ 3. 3. 1] r[Gr&EnNﬂ-B@ﬂ}Wb% yezrnesilfohaniil de; (ci)

4-cyano-N-(2-{7-[2-(2, 6-difluorophenyl Let hyl]-9-oxa-3,7 |
di azabi cycl o[ 3(®i}] %W@ﬁ'ﬂ%ﬂﬂ'}f&)‘@ééﬂ( hdsndalnbmethyl]-Osoxac 374 )

i avabioyelB; 5. 3. 1) Bt RErE Do M abheidieibinamies 1) - cyano-n ¢
Pt i Bt g el oy ke
| [3.3.1]non-3-yl}ethyl)benzenesunlfonamide;
(xix)  4-cyano-N-(2-{7-[3-(3-fluorophenoxy)propyl]-9-oxa-3,7-
diazabicyclo[3.3.1]non-3-yl }ethyl)benzenesulfonamide;
15 (xx}  4-cyano-N-(2-{7-[3-(4-cyano-2-fluorophenoxy)propyl]-9-oxa-3,7-
diazabicyclo[3.3.1]non-3-yl }ethyl)benzenesuifonamide;
(xxi)  4-cyano-N-(2-{7-[3-(4-cyano-2,6-difluorophenoxy)propyl]-9-oxa-
3,7-diazabicyclo[3.3.1]non-3-yi }ethyhbenzenesulfonamide;
(i) 4-cyano-N-(2-{7-[2~(2,6-difluorophenoxy)ethyl]-9-oxa-3,7-
20 diazabicyclo[3.3.1]non-3-yl }ethyl)benzenesulfonamide;
(boxifi)  N-(3-{7-[3-(4-cyanophenoxy)propyl]-9-oxa-3,7-diazabicyclo-
[3.3.1]non-3-yl} propyl)propane-2-sulfonamide;
(bexiv)  N-(3-{7-[3-(4-cyanophenoxy)propyl]-9-oxa-3,7-diazabicyclo-
[3.3.1]non-3-yl}propyl)-1-phenyimethanesulfonamide;
25 (vl N-(3-{7-[3-(4-cyanophenoxy)propyl]-9-oxa-3,7-diazabicyclo-
[3.3.1]non-3-yl}propyl)-3,5-dimethylisoxazole-4-sulfonamide;
(boevi)  N-(3-{7-[2-(4-cyanophenoxy)ethyl]-9-0xa-3,7-diazabicyclo-
[3.3.1]non-3-yl }propyl)-3,5-dimethylisoxazole-4-sulfonamide;



146 (civ) 4-cyano-N-{2-[7-(4-cyanobenzyl)-9-oxa-3, 7-di azabi cycl o-

[ 3.3. 1] non-3-yl Jethyl }-N-nethyl benzenesul fonam de; (cv)

N-[ 2-(7-benzyl -9-oxa- 3, 7-di azabi cycl o[ 3. 3. 1] non- 3-yl ) et hyl ] - 4-

cyano- N- net hywodzmezesmgul f onami de; 5 (cvi) PCT/SE20405/000891
4-cyano-N-(2-[7-(4-fluorobenzyl)-9-oxa-3, 7-di azabicyclo [3.3.1 Jnon-3 -yl]
ethyl } - N-net hyl benzenesul f onam de; (lgml 1)

4-cyano- N-net hyl - N- (2-[ 7- ( 2- phenyl et hyl")’-9- oxa- 3, 7-

di azabi cycl o 3gdadl Ne337yklcoidiibendyPER6gns; nl3-)

4-cyano- N-(2-] (7 ? rNqu ?luorophenyl ) et hyI]-%@%ﬁg ggg}:ﬁ cyclo- 10

[ 3. 3. 1] non-3-yl }et hwlmrwyhbﬁﬁydlmaﬁwbmwwémﬁomde( ci x)

LT N B e g
N- (4- cyanobenzyl) - Zg{lllfl{rﬁm_g_(ﬁlﬂ%ﬁ,ﬁydxlafa?_q_zﬂfoﬂ?@dgnet hyl ] - 9- bxa-

3, 7-di azabi cycl o[ 3 anesul fonam de; 15 (cxi)

N- ( 4- cyanobenzﬂbax) 2-N- ]2{[2{(1 A-Yenbonaapiidplchetiefl9oka-3; Daiazahidyclo-
di azabi cycl o[ 3. 3. 1] non- et hanesul fonam de; (c)ili)

N- ( 4- cyanobenzyl ) - 2 [@711[1201( g-wlleﬁw}}o‘bﬁwbmenw}fom@faaa_s 7
di bi | of 3, | f
N (207 1o (- Bthopmemiy Lo e A et B 9t 4.7 o0
[3:3.1] non-3-yl et hYd1§zaB§c§615[33ﬂIﬁBhb¥§1E§tﬁ?q rabardnifdianan de; (c)iv)
N-(2-{7-[2-(4-cyano-2-fl uorophenoxy) 29-oxa- 3, 7- di azabi cyclo [3.3.1
“1(() 2 ?7yl[ 2} zt b)) - ]&Wﬂﬂ-@ﬂMzré‘h-)OY?mphenogg)ethy(]eQegxaa -
c ano- -fluor.o XY).e oxa :
i peabi oycis. 3 1 e et b s i pen et ee it an- 5. 25
sul f onam de; _9.0xa-
(22 ?yan%pﬁc N {27 g-cyemobenzyD0-gra 3 Tidizzabioyclo-
[ 3. 3. 1] non- 3-yl } et hy{B)3: Ondn-8+yljethyt jbbenesutfonathideam de;  (cxvii)

N-(2-{7-[2-(4-cyano-2- quoroBhenoxy ethyll 9-oxa-3, 7-dj aza
{lxxxm) 2-cyano-N-{2-[7-(4-cyanobenzyl)-9-oxa-3,7-diazabicyclo-

[3.3.1]non-3-yl]ethyl }benzenesulfonamide; |
15 (booiv) 2-cyano-N-(2-{7-[3-(4-cyanophenoxy)propyl]-9-oxa-3,7-
diazaBicyclo[3.3.1]non-3-yl}eﬂ'nyl)benzeneswonamide;
(hocxv)  N-(4-cyanobenzyl)-2-[7-(4-cyanobenzyl)-9-oxa-3,7-diazabicyclo-
[3.3.1]non-3-yl]ethanesulfonamide;
(hocxvi) N-(4-cyanobenzyl)-2-[7-(2-cyanobenzyl)-9-oxa-3,7-diazabicyclo-
20 [3.3.1]non-3-yl]ethanesulfonamide; .
(bocvii) N-(4-cyanobenzyl)-N-[(3,5-dimethylisoxazol-4-ylymethyl]-2-{7-
[(3,5-dimethylisoxazol-4-yl)methyl]-9-oxa-3,7-diazabicyclo-
{3.3.1]non-3-yl }ethanesulfonamide;
(hooeviii) 4-cyano-N-(3-{ 7-[2-(4-cyano-2-fluorophenoxy)ethyl]-9-oxa-3,7-
25 diazabicyclo[3.3.1]non-3-yl}propyl)benzenesulfonamide;
(bexxix) N-(3-{7-[2-(4-cyano-2-fluorophenoxy)ethyl]-9-oxa-3,7-
diazabicyclo[3.3.1]non-3-yl } propyl)-4-fluorobenzenesulfonamide;
(x¢)  N-(3-{7-[2-(4-cyanophenoxy)ethyl]-9-oxa-3,7-diazabicyclo-
[3.3.1]non-3-y1}propyl)-2-fluorobenzenesulfonamide;



bi cycl o[ 3. 3. 1] non- 3-yl } et hyl ) -2, 4-di f| uor obenzenesul f onam de; WO 2005/ 123748
PCT/ SE2005/ 000891 147 (cxviii)

N-{2-[7-(4-cyanobenzyl)-9-oxa-3, 7-di azabi cycl o[ 3. 3. 1] non-3- yl]ethyl }
-4-f | uor obenggrpswsf@nam de; (cxix) PCT/SE2005/000891
4-fluoro-N-{2-[7-(4-fluorobenzyl)-9-oxa-3, 7-di azabi cycl o-

[3.3.1] non-3-yl Jet hyl } benzenesul fonam ggs 5 (cxx) N-(2-

7-[ 2- (4-cyanophenyl ) et hyl ] - 9- oxa- 3, 7- di azabi cycl o

[ 3. 3. 1] non- 3- yikéipt hiN-(2- f7-{2-(ecwibeptienogp sihl ) aatad® 7-didzakicyelo-
4-fluoro-N-(2-{7-[2-(4-11uor oghg‘%geet hyl ] -9-oxa-3, 7-di azabicyclo- [3.3.1
] non-3-yl } ethyl)b&h3dinesd-yda flugreksnizenesuifonamide;

4-cyano- N-[ 2- (-4 2- (A ¢l r onet.h@x henyl.] et -9:2gxa-3,7- 10

di azabi cycl of 3(?‘%”.; 1] h’gﬁf‘&‘@'V‘QFWP]tzﬁﬂ‘haféﬁbegaféﬁf)]aﬁaﬁi@dé’,‘a'i‘v?'cxxi i)
N-(2-{7-[2-(4-cyanog@mii I 2% j

bi cycl o[ 3. 3. 1] non- 3%%%ﬁ%ﬂ?@?q§éﬁ?ﬁﬁ%éﬂy%’mt hﬁ;?rézénﬂzzg%eg- sul f onam de;
(cxxiv) 4-cyano- N ( Rulfohajiidd; 2, 6- di f | uor ophenoxy) et hyl ] -9-oxa-3,7 15

di azabi cycl o[ 3, 3. 1] non- 3- vl zﬁejt hyl ) - N- net hyl benzenesul f onam de;  (cxxv)

4- cyano- N ( 2- {fre)2- NG Tid-thranesdyiuarapheposy)ghyll 9-9xai3.d2 a-

bi lo[3.3.1 - 3- - L des.. i

N (2 (712 (L 2 bendiedfLRge TR MFOERERALaNEIERs: (TOT) 5 5 )

| non-3-yl }et hythiyy 4N 1-flesrapheneiy) 2@yl S)-ond-3 .7 -

N-(3-1. )7/ [ }é-(t}?ég{ano;g | t%%%%goxg) etml ]exyg) o%g- )?;d%ﬂ d’i)laza-. o

140 8.5 ) S S e o 1) (2
bi cycl of 3. ¥ 1] é‘a"ﬂ- 3ﬁi&?Eﬁ@f‘%@ﬂ%ﬁ%”?@}%’ﬁ)ﬁ%ﬁ%’-Z‘?’S%%vﬁ'z of ur an-

5-sul fonam de; 25 ( gxshpidydbé2: finon-3-yl}ethyl)-3-fluorobenzenesulfonamide;

7-[ 2- (4- cyanophenoxy) et hy¥] -9-oxa- 3, y di aZabi cycl o[ 3. 3. 1] - non- 3-yl

} et hyl) - N- et higbvi2, N3¢ { 2+ {beyanberftudroplzneSy)ethlyK] ¢kaxa-31@:

diazabicyclo{3.3.1]non-3-yl }ethyl)-3,5-dimethylisoxazole-4-

sulfonamide;
15  (xevil) 3-cyano-N-(2-{7-[2-(4-cyano-2-fluorophenoxy)ethyl]-9-0xa-3,7-
‘ diazabicyclo[3.3.1]non-3-yl }ethyl)benzenesulfonamide;
(xeviii) N-(2-{7-[2-(4-cyano-2-fluorophenoxy)ethyl]-9-oxa-3,7-
diazabicyclo[3.3.1]non-3-y1}ethyl)benzenesulfonamide;
(xcix) N-(2-{7-[2-(4-chlorophenyl)ethyl]-9-oxa-3,7-diazabicyclo-
20 {3.3.1]non-3-yl }ethyl)-4-cyanobenzenesulfonamide;
(c) 4-cyano-N-[2-(7-{2-[4~(triflucromethyl)phenyl]ethyl }-9-oxa-3,7-
diazabicyclo[3.3.1]non-3-ylethyl]benzenesulfonamide;
(ch 4-cyano-N-(2-{7-[2-(2,6-difluorophenyDethyl]-9-o0xa-3,7-
diazabicyclo[3.3.1]non-3-yl }ethyl)benzenesulfonamide;
25 (cil) 4-cyano-N-(2-{ 7-[2-(2-fluorophenyl)ethyl}-9-0xa-3,7-
diazabicyclo[3.3.1]non-3-yl}ethyl)benzenesulfonamide;
(ciii}  4-cyano-N-{2-[7-(2-phenylethyl)-9-oxa-3,7-diazabicyclo[3.3.1]non-
3-yl]ethyl }benzenesulfonamide;



(cxxx) 4-cyano-N-{2-[7-(4-cyano-2-fluorobenzyl)-9-oxa-3, 7-di azabi cycl o-

[ 3. 3. 1] non- 3-yl ] et hyl } benzenesul f onam de; WD 2005/ 123748 PCT/ SE2005/ 000891
148 (cxxxi) 4-cyano-N-{2-[7-(4-cyano-2-fluorobenzyl)-9-oxa-3, 7-di azabi cycl o-
[3.3.1 ] non-®oyhjsatinyd } - N-net hyl benzenesul f onam de; (FCAI/SERG3/000891
4-cyano-N-[ 2-(7-{2-[4-(di fluoronet hoxy) phenyl ] et hyl)-9-oxa- 3, 7-

di azabi cycl o[ 3. 3. 1] non-3-yl )ethyl ] - N rrE tfuyl benzenesul fonam de; 5 (cxxxiii)
4-fluoro-N-(2-{7-[2-(3-fluorophenyl) et ] - 9- oxa- 3, 7- di azabi cycl o-

[3.3. 1] non- 3- Y(fc)v?t hml?@ﬁm{mwtd- Bbdﬁri—@%@ﬁﬂ ,YMiazabicyclo-
4-fluoro-N-(2-{ | uor ophen eth 9- oxa- 3, 7- di azabi cycl o-
[3 3. 1] non- 3-yl }etlﬁ B)lﬁm%ﬂgsfby% en@@@squnamlde,

L A S e L i
N-

2-[7-(1, 2-benzis ﬁf)of_ I BE[;ZQ 3, 7- di azabi cycl o-
[3.3. 1] non-3-yl]et h?/ 4- cya%1 nizf‘%a%‘ggﬁ g%am de; (cxxxvii)
4- cyano- N- (2- { {&vi 2- @4(:}&10@? Obﬁb(mﬂhabbgﬂz}(})&m% 3.diazabicyclo-

di azabi cycl o[ 3. 3. 1] non- % % IZ} N et h | benzenesul f onam de; 15
(cxxxviii) 4-cyano- liﬁ@zﬂwt ety %mqthbé HBERESY 9@@9?5] 9-oxa- 3, 7

& cyano- N (3 190 SFREN BTN R A BGRERgRRYr onem 0o Lo

[331]n0n3y|]pr0mdzh SsUhbes 1}bef2enesnlf d,
4-cyano-N-{3-[7-(4-fl uorg%%ﬁﬂg ) %8%7} di azasbul g;rllglll%-e 20

[ 3. 3. 1] non- 3- yicyifr oﬁﬂ%@%%é&%ﬂ-?&%ﬁmﬂ@y{)ﬁhﬂﬁ oxa-3,7-diazabicyclo-
B R e
el b e i oireg . s,
7-[ 2- ( 2- f | uor ophenylI[3811iydn-3-91Jettyl)AN-Mmadhdbaaemsgalforamide;
(x)  N-(d-cyanobenzyl)-2-{7-{(3,5-dimethylisoxazol-4-yDmethyl]-9-oxa-
3,7-diazabicyclo[3.3.1]non-3-yl }ethanesulfonamide;
15 (cxi)  N-(4-cyanobenzyl)-2-{7-[2-(4-fluorophenyl)ethyl]-9-0xa-3,7-
diazabicyclo[3.3.1]non-3-yl }ethanesulfonamide;
(cxi)  N-(4-cyanobenzyl)-2-{7-[2-(3-fluorophenyl)ethyl]-9-oxa:3,7-
diazabicyclo[3.3.1]non-3-yl }ethanesulfonamide;
(cxiii)  N-(2-{7-[2-(4-cyanophenoxy)ethyl]-9-oxa-3,7-diazabicyclo-
20 - [3.3.1]non-3-yl}ethyl)-N,3,5-trimethylisoxazole-4-sulfonamide;
(extv)  N-(2-{7-[2-(4-cyano-2-fluorophenoxy)ethyl}-9-oxa-3,7-
diazabicyclo[3.3.1]non-3-yl}ethyl)-1-phenylmethanesulfonamide;
(cxv)  N-(2-{7-[2-(4-cyano-2-fluorophenoxy)ethyl]-9-oxa-3,7-
diazabicyclo[3.3.1]non-3-yl }ethyl)-2,3-dihydro-1-benzofuran-5-
25 sulfonamide; .‘
(exvi)  N-(2-{7-[2-(4-cyanophenoxy)ethyl}-9-0xa-3,7-diazabicyclo-
[3.3.1]non-3-yl}ethyl)-2,4-difluorobenzenesulfonamide;
(cxvii) N-(2-{7-[2-(4-cyano-2-fluorophenoxy)ethyl]-9-0xa-3,7-diaza-
bicyclo{3.3.1]non~3-yl }ethyl)-2,4-difluorebenzenesulfonamide;



[ 3.3.1] non- 3-yl } propyl ) benzenesul f onam de; (cxliv)
4-cyano-N-(3-{7-[2-(2, 6-di fluorophenyl)ethyl]-9-oxa-3, 7-

di azabi cycl o[ 3. 3. 1] non- 3-yl } propyl ) benzenesul f onanm de; WO 2005/ 123748
PCT/ SE2005/ Oo@20ds/123140 ( cxl v) PCT/SE2005/000891
4-cyano-N-(3-{7-[2-(3, 4-di fl uorophenyl)ethyl]-9-oxa-3, 7-

di azabi cycl o[ 3. 3.1 j non- 3-yl } propyl )beng‘ﬁ;esul fonam de; (cxlvi)

N-[ 3-(7-benzyl - 9-oxa- 3, 7-di azabi cycl o 1 ]non-3-yl)propyl]-4-

cyanobenzenes Uiciﬂgam-@E{?@-éﬁﬂoMéﬂz)ﬂ) 9—oxa-3 7- d1azab1cyclo[73 .3.1]non-3-
4-cyano- N- (3-{ 4-f uorophenoxy)pr%p -9-oxa- 3
di azabi cycl o[ 3. 3.1 ﬂﬂﬁml}y‘l-ﬂpb wbgtepesifenaridesf onami de;  (cxlviii)

G avabi cycl of SE) HRESRON Y b UL RDS P R aEbieTEloy |

4- -N-(2-{7-[ 3- (43f 129 3,7 10
di gggiocycl( o[ g 3F 1] ggnlgﬂ&ﬂr%ghﬁﬂ%“ﬁ-%ﬂﬁ% %&ngeﬁesul fonam de; (cl)
4- cyano- N- (£2- {(E»obS Q\@(%{ﬂ{i{&oymbﬁm&ythplﬂ@mﬁaﬁ P-dinrabidycle-

di azabi cycl o[ 3. 3. 1] non- :3 b N- et hyl benzenesul f onam de; (cii)
4- cyano- N- (2-{ 7- [2 ({%34 RATF -aBﬁéw &Qqubwpwwgﬁ@&méw-

& cyano- ke (2- (P41, R BL FIA E PGS ARG YR B 1 gebiclit)
di azabi cycl o 3. 3. 1] ruye-l%dﬁl:%?t}e )Bavesssagendnanam de;  (cliii)
N-(2-(7-[2-(4-chl orophenyl -'9- oxa- 3, 7- di azabi cycl o-

[ 3. 3. 1] non- 3- y{ck hﬁrgyam%%ﬂr{\I-Efe(dqu;em@m@pheerwﬂamybIeQ- osa-3(7el i v)
bi Gyl of 3. 38 1] non- 354 ?bld'cﬁ' %rﬁrnﬁ%?w@a%@hatéﬁégsaﬁxa‘ e ot a
i mce ol Sotaca s gty g sl oo
adnmi xture with a phzbmyab{ﬂlﬁJlﬁminL?yyh}eﬂngbﬂa@Hﬁluoaﬁmeenhylbcnhdnuent or carrier.
sulfonamide;
(c:o:iir) 4-cyano-N-(2-{7-[2-(2,6-difluorophenoxy)ethyl]-9-oxa-3,7-
15 diazabicyclo[3.3.1]non-3-yl}ethyl)}-N-methylbenzenesulfonamide;
(oxxv)  4-cyano-N-(2-{7-[2-(2-fluorophenoxy)ethyl]-9-oxa-3,7-diaza-
bicyclo[3.3.1]non-3-yl }ethyl)-N-methylbenzenesulfonamide;
{oovi) N-(2-{7-[2-(1,2-benzisoxazol-3-yl)ethyl]-9-oxa-3,7-diazabicyclo-
[3.3.1]non-3-yl }ethyl)-4-cyanobenzenesulfonamide;
20 (cxxvi) N-(3-{7-[2-(4-cyano-2-fluorophenoxy)ethyl]-9-oxa-3,7-diaza-
bicyclo[3.3.1]non-3-yl } propyl)-N-methylbenzenesulfonamide;
(cxxviif) N-(2-{7-[2-(4-cyano-2-fluorophenoxy)ethyl]-9-oxa-3,7-diaza-
bicyclo[3.3.1]non-3-yl }ethyl)-N-methyl-2,3-dihydro-1-benzofuran-
5-sulfonamide;
25 (oxxix) N-(2-{7-[2-(4;cyanophenoxy)ethy1]-9—0xa—3,7-diazabicyclo[3.3.1]-
non-3-yl }ethyl)-N-methyl-2,3-dihydro-1-benzofuran-5-sulfonamide;
{exxx)  4-cyano-N-{2-[7-(4-cyano-2-fluorobenzyl)-9-oxa-3,7-diazabicyclo-
[3.3.1]non-~3-yl]ethyl }benzenesulfonamide;



150 37. A pharmaceutical formulation for use in the prophylaxis or the
treatnment of an arrhythm a, conprising a conpound as defined in any one of
Claims 1 to 35. 38. A conmpound as defined in any one of Clains 1 to 35 for
use as a pharmaceutical. 39. A conpound as defined in any one of Clains 1
to 35 for usWO05{1R¥48 pr ophyl axi s or the treatnent of aRCTAERMWGDMSMa. 40. The
use of a conpound as defined in any of one Clains 1 to 35 as active
ingredient for the manufacture of a nmedyganment for use in the prophylaxis
or the treatnent of an arrhythma. 41. The use as clained in CaimA40,
wherei n the ar fdupth m'-@ahe—l\éh2-e{1’f-(4—aj(ami=2-ﬂaombmzyl)€ﬂﬂbm-3ﬂF«hmbicyéla- 42. A

ims, 1 -35 in_conbjination with any other

conpound according t ne_of
drugs for use as a r&gtﬁg ?‘ITYHP@Wﬁfﬁénffthﬂaﬁf%?ﬁsug?n%“ﬂﬁyt hmi as or

car di ovascul ar B AR f conmpound of
formula | as dcgba Waﬁoadgz Qﬁ&fT‘\%ﬁﬁﬁﬁor[)g%t@tgg@p%%@jsg%g3feact|on of a
conmpound of formul a didzabﬂé@l@@%l]ﬁaﬁzﬁ)emyﬁ&&ﬂﬂb&%ﬁ&hﬁoﬁﬁﬁd%5 RA3 R4l
R44 Rz R4A8 R42 R3~ /N N H wherein R3, R4, R41 to e, A B and G

are as defi ﬁled(Wﬂdjflaﬂlﬂnr@—Nﬂ*t[W[&-G-@@ﬁmbwl)@thﬂ]&m-é Trdinzabicyclo”
[3.3.1lnon-3-yl }ethyl)benzenesulfonamide;

(cxxiv) 4-fluoro-N-(2-{7-[2-(2-fluorophenyl)ethyl]-9-oxa-3,7-diazabicyclo-
[3.3.1]non-3-yl }ethyl)benzenesulfonamide;
{ooxv) 4-fluoro-N-{2-[7-(2-phenylethyl)-9-oxa-3,7-diazabicyclo[3.3.1]non-
10 3-yljethyl}benzenesulfonamide;
(exxxvi) N-{2-[7-(1,2-benzisoxazol-3-ylmethyl)-9-0xa-3,7-diazabicyclo-
[3.3.1]non-3-yljethyl }-4-cyanobenzenesulfonamide;
(cooxvil) 4-cyano-N-(2-{7-[2-(4-fluorophenyl)ethyl]-9-0xa-3,7-
diazabicyc]o[3.3.1]non-3-y1}ethyl)-N-methylbenzenesulfonamide;
15 (ooxxviii) 4-cyano-N-(2-{7-[2-(3,4-difluorophenyl)ethyl]-9-oxa-3,7-
diazabicyclo[3.3.1]non-3-yl }ethyl)-N-methylbenzenesulfonamide;
(oxxxix) 4-cyano-N-{3-[7-(4-cyanobenzyl)-9-oxa-3,7-diazabicyclo-
{3.3.1]non-3-yl]propyl }benzenesulfonamide;
{cx)  4-cyano-N-{3-[7-(4-fluorobenzyl)-9-oxa-3,7-diazabicyclo-
20 [3.3.1]non-3-yl]propyl }benzenesulfonamide;
(cxl)  4-cyano-N-(3-{7-[2-(4-fluorophenyl)ethyl]-9-oxa-3,7-diazabicyclo-
[3.3.1lnon-3-yl}propyl)benzenesulfonamide;
(cxlii)  4-cyano-N-(3-{7-[2-(3-fluorophenyl)ethyl]-9-oxa-3,7-diazabicyclo-
[3.3.1]non-3-yl} propyl)benzenesulfonamide;
25 (cxdii]) 4-cyano—N—(3-{7—[2—(Z-ﬂuorophenyl)ethyl]-9-oxa-3,7-diazabicyclo-
[3.3.1]non-3-y1}propyl)benzenesulfonamide;
(cxitiv)  4-cyano-N-(3-{7-[2-(2,6-difluorophenyl)ethyl]-9-oxa-3,7-
diazabicyclo[3.3.1]non-3-yl }propyl)benzenesulfonamide;



R-L" Il 5 wherein LI represents a |eaving group; (b) for conpounds of
formula | in which RI represents Cl-12 al kyl substituted by one or nore
substituents as defined in Claim1 in respect of R, which substituent(s)

i s/include awoN(iRARB4H) 2RO group, reaction of a conpourri/seboosdmsarul a |V, 45
R43 R41 R2 R46 R44 R42 Rab i Ra~ /INN-Ra-NAHIV 4 10 R wherein Rla
represents Cl-12 al kyl ene, which groupiys optionally substituted by one or
nore substituents as defined in Claimi In respect of R, and R2, R3, R4,

R4’ to RAG A, (chvjand-cars NAEE{ REH(3, 4 dEluatophdaylytiyl)-e-ogespound of fornula V,
15 12-S(0)2R 9d V wherein L2 represents a | eaving group; WO 2005/123748
PCT/ SE2005/ 000891  @&zafieycle[33. Uaepduhkpsomi)beezenasudfopamidenhi ch R represents

Cl 12 al kyl supst.it 0 or .6 subst i ts .as..defined above in
respect of R, CW} Cﬁt-ﬁgg@%w{-}%gg—g;ﬁ%lgﬁ%}%p@g%y-jTrlog %Y‘%NPRX‘ " group,
reaction of a conpoypghoBénzeh@ufehanidk; as defined above, with a conpound of
formula VA, 5 L1-R a-SO2- N(R91li)t VA wherein L' and Rla are as defined

above and R afesivilRO é-cyamn-ds(3dEl-[Rredfluoropl@naxyipiapyl]-9-oxa-3,7-
diazabicyclo[3.3.1]non-3-yl }propyl)benzenesulfonamide;
(cxiviii) 4-cyano-N-(3-{7-[2-(2,6-difluorophenoxy)ethyl]-9-oxa-3,7-
diazabicyclo[3.3.1]non-3-yl }propyl)benzenesulfonamide;
(exlix)  4-cyano-N-(2-{7-[3-(4-fluorophenoxy)propyl]-9-oxa-3,7-
10 diazabicyclo[3.3.1]non-3-yl }ethyl)-N-methylbenzenesulfonamide;
(cl) 4-cyano-N-(2-{7-[3-(2,4-difluorophenoxy)propyl]-9-oxa-3,7-
diazabicyclo[3.3.1]non-3-yl }ethyl)-N-methylbenzenesulfonamide;
(ci)  4-cyano-N-(2-{7-[2-(2,4-diflucrophenyl)ethyl]-9-oxa-3,7-
diazabicyclo[3.3.1]non-3-yl }ethyl)benzenesulfonamide;
15 (cli)  4-cyano-N-(2-{7-[3-(2.4-difluorophenoxy)propyl]-9-oxa-3,7-
diazabicyclo[3.3. 1]1i0n-3 -yl }ethyl)benzenesulfonamide;
(clii)  N-(2-{7-[2-(4-chlorophenyl)ethyl}-9-oxa-3,7-diazabicyclo-
[3.3.1]non-3-yl}ethyl)-4-cyano-N-methylbenzenesulfonamide; or
(cliv)  4-Cyano-N-(2-{7-[2-(2,4-difluoro-phenyl)-ethyl]-9-oxa-3,7-diaza-
20 bicyclo[3.3.1]non-3-yl}-ethyl)-N-methyl-benzenesulfonamide;

or a pharmaceutically acceptable salt thereof
36. A pharmaceutical formulation including a compound as defined in

25 any one of Claims 1 to 35 in admixture with a pharmaceutically-acceptable

adjuvant, diluent or carrier.



(d) for compounds of formula | in which R represents -C(O) XR7 or

-C(O N(ea)e, reaction of a conpound of forrmula VI, R45 RA3 RA1 R44 Re 48 R
az NC RBANpVI 4 10 Rwherein R2, R3, R4, R41 to RA6, A B and G are
as defined in Caiml and L' is as defined above, with a conpound of
formula VI, R24-H VIl wherein R24 represents -XR7 or -N(Rsa) RM and 0, R7,

e and X are as 1s defined in Clai msd; (e) for conmpounds of fornmula | in
whi ch R represents -C(OQN IL-P reaction of a conpound of forrmula Il, as
defi ned aBdve, Anph amwce Qe ’dﬂtloﬁ dornuse, iy the, pRebylnse—@ the| | 20 wherein

Rsn is as deflndln Jeaction o ound of rmula I X, WO
200511237 4821BE¢ %%%%f"‘(“?é%m&&é"’%@“ ‘#éﬁlnak“ %%n NNRL H-
wherei n Regnd 1%35t.o RG as defined in Caim 1, with a conmpound of formula

38. A compound as defined in any one of Claims 1 to 35 for use as a

pharmaceutical.

39. A compound as defined in any one of Claims 1 to 35 for use in the
prophylaxis or the treatment of an arrthythmia.

40.  The use of a compound as defined in any of one Claims 1 to 35 as
active ingredient for the manufacture of a medicament for use in the

prophylaxis or the treatment of an arthythmia.

41.  The use as claimed in Claim 40, wherein the arrhythmia is an atrial or
a ventricular arthythinia,

432. A compound according to any one of claims 1 -35 in combination with
any other drugs for use as a medicament for the treatment of arrhythmias or
cardiovascular disorders.

43 A process for the preparation of a compound of formula I as defined in
Claim 1, which process comprises:

(&) reaction of a compound of formula II,



IRI2 R3+t9 A X Ra 5 wherein L3 represents a |eaving group and R2, R3,
R4, A, B and Gare as defined in aim1l; (g) for conpounds of -fornula I
in which B represents -Z-N(R20OC) S(O) 2-, reaction of a conpound of fornula

| X, as defi nw® 2045093748 Wi t h a conpound of fornula XA 2cT&Efeeka00891. NHSO2 Z
10 XA < R a wherein R2, R3, R4, A, Gand Z are as defined in daim1l, and
L3 is as defined above; (h) for corrpomds of formula | in which A
represents CH2 and R2 represents -OH or -N(H)R14, reaction of a conpound of
formula I X, as defined above, | a conpound of forrmula X, WO

2005/ 123748 PCT/ SE200510008% 154 G& R4 wherein Y represents O

A
or N(R14) and R3, R4, R14, B a C < defined in Cdaiml;
R* L

N—H

RZ
HH\ A/N
I

A
wherein R? R?, R%, R* to R%, A, B and G are as defined in Claim 1, with a
compound of formula IT],

R il
s wherein L' represents a leaving group;
(b) for compounds of formula I in which R! represents C,.;, alkyl substitated
by one or more substituents as defined in Claim 1 in respect of R', which

substituent(s) is/include a -N(R™)S(O);R* group, reaction of a compound of

formula IV,
H45 R41
2 /RQb
a3 N N\.HTB"'N\ -
v
\ A
10 R

wherein R" represents C,.;; alkylene, which group is optionally substituted by
one or more substituents as defined in Claim 1 in respect of R', and R?, R,
R* R* to R%, A, B and G as defined in Claim 1, with a compound of formula
v,

15 L2.8(0),R™ \'%

wherein L% represents a leaving group;



(i) for compounds of formula | in which B represents -Z-O, reaction of a 5
compound of formula XII, R45 RA3 R4' R44 R2 R46 RA2 RB /N NR- XII A Z
OH wherein R, R2, R3, R41 to R46, A and Z are as defined in Claiml, wth

a conpound wh2bosnzeadsa Xl 11, X1l R4 1o wherein R4 anec@srroesimsssdef i ned in
Claim1; (j) for conmpounds of formula I in which Grepresents N and B
represents -Z-O, reaction of a conpoy of fornmula X1, as defined above,
with a compound of formula XIV, L? < XIV R4 t5 wherein R4 is as

defined in C afchrfdr conpolindd of fomsula®ir whith 3 eusresed® Q0 2lkiPaibdfuted ~
PCT/ SE2005/ 000891 155 (k) for conpounds of fornula I in which R2 represents
-OR13, in whichy REQ ory BigFe: Subptiiegts & defigad aboygrip respect pfHRt,swhichact i on of a

conpound of forpuka I . \i hch &2wr ents O4 wi.th a conpound_.of fornula
S R 3o xv Mfer iAnte P SRRy SREFon, it ofs SRERABAAG o1 " T
and Het8 are agmdRl Asdefirtd @bavewith a(c&lpg@{d(;fqamﬂg@%,of formula I in which
R2 represents -ORL3, 'in which R13
5 L-R™-SO,-NR™R™ VA

wherein L' and R are as defined above and R® and R* are as defined in

Claim 1;

(d) for compounds of formula I in which R! represents -C(O)XR’ or

-C(O)N(R®R™, reaction of a compound of formula VI,

RZ .
3 N
C Vi

\! 4
10 R

wherein R%, R?, RY, R* to R*, A, B and G are as defined in Claim 1 and L' is
as defined above, with a compound of formula VII,
R¥.-H v
wherein R? represents -XR’ or -N®R*®R* and R™, R’, R® and X are as
15 defined in Claim 1; ,
(e) for compounds of formula I in which R' represents -C(O)N(EDR®,
reaction of a compound of formula I, as defined above, with a compound of
- formula VIII,
R®N=C=0 VIII
20  wherein R® is as defined in Claim 1;

(f) reaction of 2 compound of formula IX,



represents Cl-6 alkyl, -E-aryl or -E-Het8, reaction of a conmpound of formula
XVI, 45 R43 R41 R44 L9 R46 RA2 R3~ /N N-RI XVI 10 Ra wherein R, R3, R4,
R4l to e, AL Band Gare as defined in Claim1 and L3 is as defined above,
with a conpowoecoasfizfres mul a XV, as defined above; (m farcTasEnesosls of

formula I in which R2 represents -E-NH2, reduction of a conpound of formnula
XVI1, RA6 R43 R4l Rao ~a R48 R~ RO Nj&&-R XVII  ~ a 15 Rwherein R, RS,
R4, R4 to RAG A B, E and G are as defined in Claim1l; W 2005/123748

pPunds of ,,formula | in which R2 represents
gls Cl.g%alkyl, -E-aryl -E-Hee, -C(O Rlé6a,
-C(O OR16b, -S(0)2R16c or RKT, reaction of a conpound of
formula | in which R2 repreges ANRLS with a corgound of fornula
XVI11, 5 Rl4a-LI XVII1 wher&in, ReS§{Nnt s Cl_G alkyl, -E-aryl -E-Hee,
-C(OR164, _C(OOCR161li, -3 -C(ONNCRi7a) R 7b, and R 6a R16b,
Rl6c, Rl7a, R 71i, Hee grdE

PCT/ SE20051000891 156 (n) for cp
-E-N(R14) R15, wherein Rl14pfepr

wherein R' and R* to R* as defined in Claim 1, with a compound of formula

X,

H4

5 wherein L? represents a leaving group and R? R®, R%, A, B and G are as
defined in Claim 1;
() for compounds of . formula I in which B represents -Z-N(R**)S(0),-,

reaction of a compound of formula IX, as defined above, with a compound

of formula XA,
=
R L
. _NHSO,
Y ”
10 \ R’

wherein R%, R?, R%, A, G and Z are as defined in Claim 1, and 1.2 is as defined
above;

(h) for compounds of formula I in which A represents CH, and R? represents
-CH or -N(H)R“, reaction of a compound of formula IX, as defined above,

15 with a compound of formula XT,



are as defined in Cdaim1l1 and LI is as defined above; (o) for conpounds of
formula | in which R2 represents 10 -E N(R15)C(O N(H) Rl7a, reaction of a
conmpound of forrmula | in which R2 represents -E-N(HHR s with a conmpound of
formula M R®De2008a@7@ XI X wherein Rl7a is as defined ipcr@easosnabsor(p) for
compounds of formula | in which R2 represents 15 -E-N(H)[C(O ] 2NH2,
reaction of a conpound of formula | in ich R represents -E-NH2 with
oxalic acid diamde; (qg) for conmpounds™©of formula | in which R2 represents
-E-N(H) C(NH) NH2, reaction of a conmpovnd of fornmula I in which R2 represents
-E-NH2 with a conpound of formula ,\20 R230-C(=N1 NH2 XX or an

N- prot ected derivative thereof,R ™n e is as defined above; (r) for
conmpounds of formula | in whi ch represents OR13, in which R13
represents -C(O Rl6a, _C(O OR161li jr -C(O N Rn§ R17b, reaction of a
compound of formula I in which resents -OH with a conpound of 25
formula XXI, R13b-L4 XXI where® 1' represents -C(OR ", -C(OOR 6b or
-C(ONRL7a)Rrn', L4 represents 4ng group and R 6, R 61, Rl7a and
R17b are as defined in Caima1; W 2005/123748 PCT/ SE2005/ 000891 157 (s)

for conmpounds farkiQr tk ' nepResent
represents H, reeduct\r}ogrﬁesl?na@cgpn}ggg%gfﬁg)gr Slrrﬁl aﬁﬁﬁﬁl?mﬁggﬁ%dand R3
t oget her repr eGSlaim 170; (t) for conpounds of formula I in which R2 represents

hal o, substitution of a correspandi ng conpound of _formula I in which R2
represents - OHD fgpg,cg@pgunds of formula I in which B represents -Z-O-, reaction of a

5 compound of formmla XII,

X

wherein R!, R, R?, RY to R*, A and Z are as defined in Claim 1, with a
compound of formula X111,

X
N
R*

10 wherein R* and G are as defined in Claim 1;
(§) for compounds of formula I in which G represents N and B represents
-Z-0O-, reaction of a compound of formula XII, as defined above, with a
compound of formuta XTIV,
(2

Xiv
Y

R

15 wherein R* is as defined in Claim 1 and L? is as defined above;



hal ogenati ng agent; (u) for conpounds of fornmula I in which R2 and R3
represent H, A represents -J- and B represents -N(R20e)-Z- (wherein
-N(R20e) is attached to the carbon atombearing R2 and R3), reaction of a
conpound of wWprooat2ar4Xl |, 46 Ras Rat R44 Rae R42 XX PCTHSEPORPNISIR? Oe~NH 10
wherein Rl, R20e, R41 to e and J are as defined in daiml, with a conpound
of formula XXIIl, 3 B & XXIll R4 wheygyn R4, G and Z are as defined in
Claim1 and L3 is as defined above; 15 (v) for conpounds of forrmula I in
whi ch A repr edknfos cofmpbids-of forinit2 1amavhikd: Rt repessenis -OBp eswhichRI? react i on

of a compound of formyla | X _as defineds above, with a conpound of formula
XXV, O XXI'V DRSS NG 1m R E RO IS seRs P 96 B Sampaue Q%%@F@#?m?s, G and R4

feprosents - oty Mg € Bt Ol £RERIER B BB 2, L " Conpound of
fornmula XXV, O 4' R"™QH ):4%
5 wherein R™* represents Cy4 alkyl, -E-aryl or -E-Het® and E and Het® are as
defined in Claim 1;
() for compounds of formula I in which R? represents -OR', in which R”
represents C,.¢ alkyl, -E-aryl or -E-Het®, reaction of a compound of formula
XVI,

HM

2 '
RH\ e
XVi

\ ‘
10 R

wherein R!, R%, R*, R* to R®, A, B and G are as defined in Claim 1 and L’ is
as defined above, with a compound of formula XV, as defined above;

(m) for compounds of formula I in which R? represents ~E-NHj;, reduction of
a compound of formula XVII,

i

15 R
wherein R}, R®, R*, R* toR%, A, B, E and G are as defined in Claim 1;



RO R43 42 R L3 R44 XXV L3 RA8 N\R b 5 wherein R b represents -C(O XR7,
-C(ON(Rsa)Rsd or -S(0O 2R9a and Rsd, R7, Rsa, R9a and R4' to R4G are as
defined in, Cdaiml and L3 is as defined above, wth a conpound of fornula
XXVI, Ra R3y0200523748 XXVI R 4 wherein R2, R3, R4, A PEI/SEMISE@IUEL defined in
Caim1l; to (x) for conpounds of fornmula | which are oxabi spi di ne-nitrogen
N-oxi de derivatives, oxidation of theigsgrrespondi ng oxabi spi di ne nitrogen
of a correspondi ng conmpound of formula I,_in the prese[}i_gﬁof an oxi di si ng

agent: (y) for(n}fomsompaundsiof fermmld binwhigh Bhrepreserts -E:NgR aquigrgnnar y
anmoni um is st derivatiyes, jch t bkyl ©wp i hed to a
oxabi spi di ne Slg{ft F%ﬁsr?,n%r ecéét i%]lfﬁ’ \A{E'?rﬁh]e %Eggﬁg’spiqg ni t'&& Y of a
correspondi ng _ trangd < (Kmb 144 VY : I,
R25-LS XXVI | \?h@gjr% n%gj((r)ﬁelgr eselﬁt S r%%éfﬁngqié;@%&g&fz a egvllﬁ(i%/ group;
20 (z) conver swhich B represeRd -EMN@EDRPuwitit 2 tampovad beformgBaXVIINt r oduct i on of one

or nore (further) R4 subgtituents to the aromatic ring; ab) for conpounds
of formulad in wherei nRRrLrepresent s CL.12 ai kyl ene, 5/ 123748

PCT/ SE2005/ 0008Rc i T9% represents C,¢ alkyl, -E-aryl -E-Hef, -C(O)R'®, -C(O)OR'®,
-S(0)R'” or -C(O)NR'™R'™, and R'®, R'®, R'%, R R'™, Het’ and E
are as defined in Claim 1 and L' is as defined above;

(o) for compounds of formula I in which R® represents
10 -E—N(R”)C(O)N(H)R”a, reaction of a compound of formula I in which R®

represents -E—N(H')R15 with a compound of formula XIX,

R7™.N=C=0 . XIX

wherein R'”* is as defined in Claim 1;

(p) for compounds of formula I in which R® represents
15 -E-N(H[C(0)},NH,, reaction of a compound of formula I in which R?

represents -E-NH, with oxalic acid diamide;

(@ for compounds of formula I in which R® represents

-E-N(H)C(NH)NH;, reaction of a compound of formula I in which R®

represents -E-NH; with a compound of formula XX,
20 - RPO-C(=NH)NH, XX

or an N-protected derivative thereof, wherein R® is as defined above;

(r) for compounds of formula I in which R? represents -OR™, in which R™

represents -C(O)R'®, -C(O)OR™® or -C(ONR'™R'™, reaction of a

compound of formula I in which R? represents -OH with a compound of
25 formula XXI,

R 4 XXI

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

represents a leaving group and R'®, R'®, R'® and R'™ are as defined in

Claim 1;



which group is optionally substituted by one or nore substituents as defined
above in respect of Rl, reaction of a conpound of fornmula Il 43. Ras R41
R4 R2 RAO9 R Rs~A NIl I \ R4 5 wherein R2, R3, R4, R41 to R46, A B and
G are as her wionboesfiesres defined, with the appropriate almmspomsodogm exanpl e
under conditions that are known to those skilled in the art (e.g. at room
tenperature, such as from15 to 30C) ins7ythe presence of a reduci ng agent
(such as sodi um cyanoborohydri de, sodium tdacetoxyborohydride, or simlar
conpounds) and (sirfonppmpeuridatef forhuie At in1@hitks R hrepresent Hipr HOHrandt Rane,

di chl oroet hane, net hangl, .ethanol or m xtur t hereof ) ;. (ag) far; conpounds
of formila I i GRS R rdpehnne el 4 compgund Dgfwmﬂli@i)m,‘z@gh %5(9@9%( R19b) -,

-J-N(RI9¢) S(O) 25 =z W which latter four groups, -J is attached to
t he oxabi spi di ﬁo erﬁ‘lrernrg Fﬁ%&tog@e’n), reaction of a conpound with 15 forrmula VI

RO.5 R43 RA1 Reg £t dompadadsof tormblhi [k Rhidh®R® repesaitdhdlo, sabstititibh dfa e are as
herei nbefore defined, with a compound of formula X MR2 R3 C -, alkylene H
5  corresponding compound of formula I in which R® represents -OH, using a

halogenating agent;
(u) for compounds of formula I in which R? and R® represent H, A represents
-J- and B represents -N(R?)-Z- (wherein -N(R?™) is attached to the carbon

atom bearing R® and R?), reaction of a compound of formula XXII,

XX

N
'
208~ 1V~
10 R H

wherein R, R**, R to R* and ¥ are as defined in Claim 1, with a compound

of formmla XXIII,
XX
G\ \

wherein R*, G and Z are as defined in Claim 1 and L2 is as defined above;
15 (v) for compounds of formula I in which A represents -(CH,),- and R?and R®
together represent =0, reaction of a compound of formula IX, as defined

above, with a compound of formula XXIV,
0

1

XXIV



XXI'l'l G R4 wherein R2, R4, B and G are as hereinbefore defined and the

Co-5 alkylene group is opt| onally substituted by one or nore substituents

as defined above in respect of J, for exanple under conditions that are

known to those:®Ei13r48d in the art (e.g. at room t enpePQTHEWISEEH as from

15 to 30C) in the presence of a reducing agent (such as sodium

cyanobor ohydri de, sodi um tdacet oxybordhgdride, or simlar hydride donating

conmpounds) and an proprlgte sol vent (such as 1, 2-di chl or oet hane,

di chl or oet haneW rfgand Ro argas defingd i rlgs thereof) or (ad)

deprotection o BF %y toglqud%rfr ul\ée of %(f&rr}igu?g 1 (gd kb as
A Cco F Bed™ T n 3

defi ned above ound as de 43, or
protected der L@@)N@Saylt?é becécogm"b\tearéﬁdn btl@t:oxﬁpaunﬁ T ERS S NIV,

-J-S(O 2N(R19b)- or -J-N(R'c) S , (i1) Jis interrupted by

-S(0O 2N(R19d) - or -N(RL9WD) 2 (1i4) B rRrpresents -Z- N(RZO)S(O)Z-

-Z-S(0 2N(R2Ad) -, - N(R2) ¥ f‘“ ) 2NGRZD9) - Z- and/or (iv) Zis
interrupted by - N(I 20) §( Q% ])-. 161 »&%. A conpound of
formula 1V, as defined in Cai protected derivative thereof,
provided that (i) A represents -J-Fé?O)ZI‘Q( - or -J-N(R9c) S(0) 2-, (|i) J
is interrupted by =S(0O 2N(R19d) - or -N(R19~ (O)2- (iii1) B represents

- Z- N(R20c) S60O) %hcrenZRB(r@rgé\dﬁB?—@@@XRIW RS IGPZ)rZscg 2 ShORINRR2Qg) - Z-
and/or (iv) Z IS, Qterru ted -N(R20| (O 2- or - ( 2N R20]) 44. A
conpound of foRTWRY and R §08e ﬁﬁ@ddbﬁm@lmﬁﬂﬁm alleralstﬂrSdb deaboveler i vat i ve

thereof, provi det(ijlacompound of formula XXV,
Rz

RH\ A/ NH,

wherein R?, R%, R%, A, B and G as defined in Claim 1;

10 (x) for compounds of formula I which are oxabispidine-nitrogen N-oxide

Xxvi

derivatives, oxidation of the corresponding oxabispidine nitrogen of a
corresponding compound of formula I, in the presencé of an oxidising
agent;
(y) for compounds of formula I which are C;4 alkyl quaternary ammonium
15  salt derivatives, in which the alkyl group is attached to a oxabispidine
nitrogen, reaction, at the oxabispidine nitrogen, of a cormresponding
compound of formula I with a compound of formula X3 VII,
R¥.L° XXVII
wherein R represents Cy_4 alkyl and 13 is a leaving group;
20  (z) conversion of one R* substituent to another;
(a2) introduction of one or more (further) R* substituents to the aromatic ring;

(ab) for compounds of formula I in wherein R’ represents C,.;, alkylene,



(i) Arepresents -J-S(O2N(R19)- or -J-N(RI9c)S(0)2-, (ii) Jis interrupted
by -S(O 2N(R19d)- or -N(R19e)S(0)2-, (iii) B represents -Z-N(R20c) S(O) 2-,
-Z-S(0 2N(R2od) -, -N(R201) S(0O) 2-Z- or -S(0O2N(R2M)-2Z- and/or (iv) Zis
interrupted by -N(R20")S(0O 2- or -S(O2N(R20")-. 4F. A compound of formula

| X, as defi n&¥@290513748 m 43, or a protected derivative PCRSEW8T00083t ovi ded
that Rl represents Cl-12 al kyl (which alkyl group is substituted by one or
more groups including at |east one -S(@32N(R9b) R9¢ and/ or =N(R9b) S( O 2R9d
group). 49. A conpound of formula Xl I, as defined in Claim43, or a

prot ect ed deer’é igveaptis eptisgally pibeiiied by ORaer pIe sRbstitegisasdafinedy 12 al ky|
(whi ch al kyl gr IS .su tu one_or ogps including at |east
one -S(O)2N(R9 Prgﬂ%ﬂ:g tIR aﬁ@%ﬂé‘i%ﬁ%@’d‘“&”ﬁ&?}ﬁi?ﬁr) A represents
-J-S(0O 2N(R19b) - or -J-N(R9c)S(0O2-, and/or (iii) J is interrupted by
-S(O 2N(R19d) - or -N(R 9e)S(0)2-. 162 49- A conpound of formula XVIIl, as
defined in daim43, or a prqiecfed depivative thereof, provided that (i)
Rl represents Cl-12 al kR roup i s substituted by one or nore
groups including at | east P W\R9b) ROc and/or - N(R9b) S(O) 2Rad
group), (ii) A represents ) - or -J-N(R19c) S(0)2-, (iii) Jis
interrupted by - SIQZO)Z ) S(O) 2-, (iv) B represents

\

- Z- N(R20c) S(O)2 (RRE>-3( O 2-Z- or -S(O 2N(R209) - Z-
and/or (v) Z 'B‘W pted by -N(e)S(0)2- O -S(0)2NjeG)-. 50. A conpound
of formula XXII, /fas defined in Caim43, or a protectel derivative t her eof
provi ded t hat

N
R

5 wherein R%, 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 t0 30°C) in
the presence of a reducing agent (such as sodium cyanoborobydride, sodium
triacetoxyborohydride, or similar compounds) and an appropriate solvent

10 (such as 1,2-dichloroethane, dichloroethane, methanol, ethanol or mixtures
thereof);
(ac) for compounds of formula I in wherein A represents -J-, -J-N(R®*)-, -J-
S(0),N(R™)-, -J-N(R'**)S(0),- or -J-O- (in which latter four groups, -J is
attached to the oxabispidine ring nitrogen), reaction of a compound with

15 formula VI

vil




(i) RL represents Cl1.12 al kyl (which alkyl group is substituted by one or
nore groups including at |east one -S(0O 2N(R9b) ROc and/or -N(RAOb) S(O 2Rod
group), and/or (ii) J is interrupted by -S(0O 2N(R19d)- or -N(R 9e) S(0) 2-.

160

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

R2
R )i

Cys alkylene” H
XXHI

G

\Y gt

wherein R2, R*, B and G are as hereinbefore defined and the Co-5 alkylene

group is optionally substituted by one or more substituents as defined above in
respect of J, 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
areducing agent (such as sodium cyanoborohydride, sodium
triacetoxyborohydride, or similar hydride donating compounds) and an
appropriate solvént (such as 1,2-dichloroethane, dichloroethane, methanol,
ethanol or mixtures thereof); or

(ad) deprotection of a protected derivative of a compound of formula I as
defined above. -

44 A compound of formula Ii, as defined in Claim 43, or a protected
derivative thereof, provided that
() A represents -I-S(O),NR'*®)- or -J-NR*)S(0)z-,
(ii) 7 is interrupted by -S(O);NR"®H- or -N[R"*)S(0),-,
(iti) B represents -Z-N(R**)S(0)y-, -Z-S(0);NR>)-, -N(R**)S(0),-Z-
or -S(0),N(R*%)-Z- and/or
(iv) Z is interrupted by -NR?S(0),- or -S(O);N(R™)-.



161
45. A compound of formula IV, as defined in Claim 43, or a protected
derivative thereof, i)rovided that

(i) A represents -J-S(O),NR™)- or -I-NR¥9S(O),-,

(i) 7T is interrupted by 3S(0),NR"™%- or -NR¥*)S(0);-,

(iif) B represents -Z-NR**)S(0)y-, ~Z-S(O)NR®)-, -N(R*™S(0),-Z-

or -S(0),N(R?*)-Z- and/or
(iv) Z is interrupted by -NR*™S(O),- or -S(O);N(R?)-,

4¢. A compound of formula VI, as defined in Claim 43, or a protected
derivative thereof, provided that
() A represents -J-S(O),;NR'™)- or -J-NR"S(0),-,
(i) Jis interrupted by -S(0),NR'*%)- or -N(R"**)S(0),-,
(iii) B represents -Z-N(RZ)S(0),-, -Z-S(O),NR>)-, -NR*)S(0),-Z-
or -S(O),N(R>)-Z- and/or
(iv) Z is interrupted by -NR?™S(0),- or TS(O)ZN(R””)-.

&¥1. A compound of formula IX, as defined in Claim 43, or a protected
derivative thereof, provided that R! represents C,.y; alkyl (which alkyl group
is substituted by one or more groups including at least one -S(O)ZN(R%)R9c
and/or -N(R*)S(0),R* group).

49. A compound of formula XII, as defined in Claim 43, or a protected
derivative thereof, provided that
@ R represents C,.j, alkyl (which alkyl group is substituted by one or
more groups including at least one -S(O)N®R™R®* andfor
-NR™)S(0);R™ group),
(i) A represents -J-S(O);NR™)- or -J-NR')S(0),-, and/or
(iii) T is interrupted by -S(O),NR'*%- or -N(R'*)S(0),-.
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49. A compound of formula XVII, as defined in Claim 43, or a protected
derivative thereof, provided that
(1) R! represents Cy_j, alkyl (which alkyl group is substituted by one or
more groups including at least one -S(O)NR™R* and/or
-NR™)S(0),R* group),
(i) A represents -J-S(O)N®R™)- or -J-N(R'*®)S(0),-,
(iii) J is interrupted by -S(O),NR®%- or -N(R*)S(0),-,
(iv) B represents -Z-NRZ)S(0);-, -Z-S(O),N(R?®).-, -N(R¥HS(0),-Z-
or -S(0);N(R*%)-Z- and/or
(v) Zis interrupted by -NR*)S(0),- or -S(O),NR*M)-,

50. A compound of formula XXII, as defined in Claim 43, or a protected
derivative thereof, provided that _

) R! represents Cj.15 alkyl (which alkyl group is substituted by one or
more groups including at least one -S(O)NR™R* and/or
“NR®)S(0),R* group), and/or :

(ii) Jis interrupted by -S(O),NR®%- or -N(R'*)S(0),-.



